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A) General Instructions. This is Addendum ADD-9S1-10, the first addendum to Issue 4 (November 
1989) of the INTERVIEW 7000 Series Technical Manual. 

B) Software Reyision 7.02. The present addendum is released concurrently with software revision 
7.02. This software, in conjunction with specific hardware, supports a new 44-Megabyte hard 
disk drive that is now standard in all TURBO units. 

C) Hardware Reyision. At the time of this release. the hardware configuration of the 7200 TURBO 
has been modified to include a hard disk drive as standard. References in the manual to the 
optional hard disk, therefore. apply only to the INTERVIEW 7000. 

In addition, the standard hard disk drive in the 7200 TURBO and 7700 TURBO has been 
upgraded from a 20-Megabyte to a 44-Megabyte hard disk drive. This change requires firmware 
revision 6.00. 

D) Injproyements to the Manual. The addendum updates three sections of the manual that relate to 
the hard disk drive. 

Apart from supporting a new software release, this addendum also incorporates packing and 
shipping information relating to Maintenance Agreement plans now offered by AR Division. 

E) Specific Instructions for IncOIPotatin& this Addendum. 

At this location in cu.rrent manu.al. 

Old p. v 

Old p. 1-1 

Old p. 2-1 

replace or insert new material as follows: 

Replace old pages v through xx with new pages v 
through xx. Updates Table of Contents. 

Replace old pages 1-1 through 1-16 with new pages 1-1 
through 1-16. Adds storage capacity and data rate 
figures for the 44-Megabyte hard disk in the 7200 
TURBO and 7700 TURBO. 

Replace old pages 2-1 through 2-26 with new pages 2-1 
through 2-26. Updates the section with respect to the 
standard hard disk in the 7200 TURBO. 
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INTERVIEW 7000 Series Technical Manual: 
ATLC-I07-951-100 and ATLC-I07-9S1-108, ADDENDUM 

(951-B0294-01) 

Old p. 12-1 

Old p. E-1 

Old Index A 

Replace old pages 12-1 through 12-16 with new pages 
12-1 through 12-18. Adds new selection to the Disk 
Maintenance Format command to support the 44-Mbyte 
hard disk. 

Replace old pages E-1 through E-4 with new pages E-1 
through E-4. Updates packing and shipping information 
in accordance with new AR Division Maintenance 
Agreement plans. 

Insert Index To ADD-951-10. Contains index listings 
for sections in the current addendum. 
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Notice 

This is Issue 4 of the INTERVIEW1@) 7000 Series Technical Manual, November 1989. 

Issue 4 is written to specifications for the INTERVIEW1@) 7000 Series-the 7000, 7200 
TURBO. 75QO.and 7700 TURBO-software revision 7.00. In most instances, further software 
revisions will be accompanied by an addendum to this issue. In cases where new software 
does not affect the accuracy of the manual, however, an addendum may not be produced. 

Software revision 7.00 adds support for two new INTERVIEW units. the 7200 TURBO and 
the 7700 TURBO. In addition to supporting all of the capabilities of the 7000 and 7500, the 
TURBOs operate at much higher speeds. A comparison of data-display rates among the units 
in the 7000 Series has been added to Section 1. 

The INTERVIEW's remote port can now be used to receive and transmit data. The new C 
variables and routines relating to the remote port are documented in Section 67. 

The software also expands the use of the Compile operation and linkable-object files. In 
addition to compiling a file. the user now may select the Protocol Spreadsheet as the source 
code for Compile. See Section 13. The compiled spreadsheet can later be combined with 
the active spreadsheet program. Refer to Section 24. 

The use of the ttl and ill cursor keys in the Display Window has changed. In Run mode, 
these keys previously controlled the playback speed of disk data. They are now under the 
programmer's control when the Run-mode screen is the Display Window. See Sections 3 and 
5. 

Two addenda to Issue 3 of the manual, dated May and June 1989, have been incorporated 
into Issue 4. Issue 4 also improves the previous manual and addenda in the following areas: 

• Section 26 on the spreadsheet editor has been updated to include the automatic return to 
the spreadsheet when errors are detected. 

• Section 47 on the RS-485 Test Interface Module has been added. 

• Section 52 on Program Main has been improved to show how linkable-object files are 
incorporated. 

• The status of the Layer 2 and 3 Protocol Trace buffers has been made accessible to the 
user. Section 61 describes the C structures used for this purpose. 

• The C structures and variables used to monitor the status of the INTERVIEW's print 
buffer are included in Section 64. 

The AR Division of Telenex Corporation reserves the right to improve this manual or the 
equipment it descri~s without prior notice. 

Any duplication of the material in this manual in any form without written permission from 
Telenex Corporation is strictly forbidden. 

iii 



For technical information, programming assistance. error decoding, and repairs, contact 
Customer Service. Customers within the Washington D.C. Greater Metropolitan Area call 
644-9190. Those outside of the local area call 1-800-368-3261 (in Virginia. call 
1-703-644-9190). 

Address questions and comments about this manual and other AR Division technical 
publications to Technical Writing. Customers within the Washington D.C. Greater 
Metropolitan Area call 644-9078. Those outside of the local area call 1-800-368-3261. 
extension 9078 (in Virginia, call 1-703-644-9078). 
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INTERVIEW 7000 Series Basic Operation: ATLC-107-951-100 

Figure 1-1 INTBRVIBW 7500. 
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:(8) FtInotlon Keys 

mlht function keys and the s' key are 'locatedciifectly below the display 
screen. The uses of the function keys vary from program menu to program 
menu; however, their function is always defin-!~~.,~n in~ptangular 
windows located above the keys. (Refer to Section 3 fOr a discussion of their 
\!$e.) 

(C) LED's 
TWenty LED's are placed above the display screen. These LED's are divided 
into three banks: interface status LED's, INTERVIEW status LED's, and the 
U/A LED. Figure 1-3 shows the assignmen\';o,t,BD'$!f6l1n R.S.:.132 interface. 

PRIMARY . i'.! (;1, \ M\! INTERVIEW 
RS-232MM RTSCTS TO CD RD DaR DTA SCT 8CR 8CTE AlSO SATS seTS 8TD SCD SAD REMOTE fIRI!EZE U/A. 

,/ ~tbl :·i;r",. ;12 • • • • INTERFACE t· • • .. 105 106 
. ;, ... ., ,~,.,. t, . .,.;. 'f~? 
103 . '1.''''104.'.07'1 .2114 115 113 1.'''0 118 .... , ... qp ".' ,. ., .' 

FIIUN 1-3 There are 20 LED's, divided by funCUOD, above the plasma display. 

1'0 .l~ _lIS' 'IndJClltor)i' IntttW;ei._'~ may be assigned to 

:dtffen."".aaa" .peRCIinI.;onithtb";"~.:tdodule which is installed 
in the rarpamQi" AD;i~ja~f .. L~odule and should be 
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placecl....{,lVer the front panel LED's whenever the module is installed. 
Assignment of each of the front panel indicators is illustrated in Appendix I, 
which also gives the interface specifications for each Test Interface Module. 

Primary and Secondary indicators on the front panel glow red to indicate 
that the lead is on (space Voltage) and green to indicate that the lead is off 
(mark voltage). U/A lead indicators on Test Interface Modules operate 
differently. See Section 1.5 (F) . 

2. INTERVIEW status indicators. There are three status indicators: REMOTE. 
FREEZE. and U/A. The REMOTE indicator is red when the INTERVIEW 
is under remote control. The FREEZE indicator is red when the display 
screen has been frozen (with the ~ key) while in Run mode. Both 
REMOTE and FREEZE LED's are dark when off. 

3. UtA LED. The last indicator. U/A. is user-assigned and may be 
programmed to track any lead of the operator's chOOSing. See Section 
10.3(C) for the use of the UA-input jack in RS-232N.24 testing. 

(0) The Test Interface Overlay 

Each Test Interface Module is accompanied by a front panel overlay. The 
overlay is placed over the interface status LED's and identifies the lead tracked 
by that LED when that particular Test Interface Module is installed. The 
overlay masks out any unused LED's. Replace the overlay each time that you 
change the Test Interface Module. 

1.4 Disk Drives 

The INTERVIEW uses 3.5 inch double-sided. high-density microfloppy diskettes (see 
Figure 1-4). Each formatted microfloppy has a storage capacity of 1.4 Mbytes. 

Each disk has a write-protect window (see Figure 1-4). To write-protect a disk, 
slide the window open so that you can see through the disk. 

If a high density disk has been used on another piece of equipment which has a 1 
Mbyte drive. it must be reformatted before it is used on the INTERVIEW. The data 
it contains cannot be read. 

There are two 3.5 inch microfloppy disk drives immediately to the right of the display 
screen. An LED just to the right of each drive is lit to indicate that the microfloppy 
in the drive is being accessed. Insert disks in the direction shown in Figure 1-5. 

To remove a disk, press in the black bar next to the drive containing the disk. 

CAUTION: Never remove a disk from its drive when the LED indicates 
that the disk is being accessed. 
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High density 
Indicator ""­
hole ~ 

o 

D 
o 

~ 

Wrlte-protect 
/WlndOW 

Figure 1-4 The INTERVIEW uses 3.5 inch quad- or hish-density. double-sided microfloppy 
diskeUes. 

• 

I I 

Figure 1-5 The INTERVIEW is equipped with two micro-floppy disk drives. Hard disk is standard in 
the 7200 TURBO, 7500, and the 7700 TURBO. It is available as an option in the 7000. 
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Figure 1-6 Back panel and connectors. 

1 Hardware 
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{TIM goes here] 

~ 
,0 

The INTERVIEW 7500, 7200 TURBO, and the 7700 TURBO are equipped with a 
Winchester hard disk. The hard disk has a total· storage capacity of 20 Mbytes in 
the 7500 and 44 Mbytes in the 7200 TURBO and 7700 TURBO. The 20-Megabyte 
hard disk is available as an option in the INTERVIEW 7000. 

Since the hard disk cannot be write-protected. you may wish to save its contents to 
microfloppy backup disks on a regular basis. 

1.5 Back Panel 

The back panel and its various connectors are shown in Figure 1-6. 

(A) Power Module 

The power connector is located at the bottom left of the rear panel. It is a 
standard three-wire grounded male connector. with selectable voltage. 

(8) Voltage Selection 

To determine the voltage currently selected. sUde the transparent window of the 
power connector module to the left (see Figure 1-7). You will see the line 
voltage selector card at the bottom of the window. Current voltage selection is 
visible-and right side up. 

The INTERVIEW is designed to operate at 95 to 130 Volts ac when 115 V is 
selected; or from 190 to 260 Volts ac when 230 V is selected. 
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Figure 1-7 Voltage is selectable in the power eonnector module. 

To change the line voltage selection, swing the fuse extractor handle (labeled 
FUSE PULL) out toward the left, and remove the fuse. The voltage selector 
card can then be removed and turned so the correct line voltage can be read 
right side up in the window. When the voltage selector card has been seated 
correctly. rotate the fuse extractor handle to the right and in, and replace the 
fuse. 

Included in your shipment is a detachable power-supply cord with a NEMA . 
5-15 attachment plug rated 15 A. 125 V. If you configure the unit for 220-240 
V operation. you should employ a UL-listed power-supply cQrd set furnished 
with a grounding plug suitable for connection to the 220-240 V source of supply. 

The unit will operate the display at either SO or 60 Hz refresh rate. It defaults 
to 60 Hz unless a file named Isyslfifty_hertz .is listed on the boot-drive disk. If 
a file with this name is created. the unit will operate at 50 Hz. (The content of 
the file is irrelevant and will be ignored by the boot-up software.) 

(C) OnlOff Switch 
The power switch is located above the power connector and to the right. Press 
the side of the switch marked "1" to rom power on. Press the side marked "0" 
to tum power off. 

(0) The Fan 
The INTERVIEW is cooled by a fan which may be accessed through the rear 
panel. 
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A fan filter prevents dust and dirt from getting into the INTERVIEW. As the 
filter gets dirty. less cooling air gets to the unit. To prevent your INTERVIEW 
from overheating. we recommend that you periodically clean the filter. A plastic 
grill on the rear of the unit covers the fan filter. 

CAUTION: Do not insert objects through the arill covering the fan. Do 
not remove the grill without turning ofl the unit and disconnecting power. 

Tum the INTERVIEW off. disconnect the power. and remove the screws holding 
the griD in position. Remove the fIlter, rinse it in clean water, dry it thoroughly, 
and· replace it. Screw the grill back on the the unit. 

If your INTERVIEW is overheating and cleaning the filter does not alleviate the 
problem. contact Customer Service. 

(E) Connectors 
The following is a brief description of aU I/O connectors on the rear panel of the 
INTERVIEW. Interface speciftcations for each of the connectors are given in 
Appendix 1. 

1. Internal modem connector. The Internal. Modem Connector. if present. is 
;just below the power switch. It is a standard IU-UC connector. This 
:interface is intended for future expansion of the remote utilities .. 

2.. Remote RS-232 connector. This is an RS-2.32N.24 2.5-pin connector 
located just to the right of the power connector. It provides access to an 
external modem (or directly to another INTERVIEW unit). 

3. Printer connector. The RS-232.1V.24 2.5-pin printer connector is located 
directly to the right of the Remote connector. It allows access to most serial 
printers. The connector acts as DCE and transmits on RD. Printer 
operations are described in Section 14. 

4. Auxiliary connector. The Auxiliary I/O connector is a 16-bit bidirectional 
'TTL connector which allows access to external peripheral devices. Use the 
C routines discussed in Section 68 to control and monitor this interface. 
Other references toA UX leads in· this manual pertain to the four A UX pins 
on the TIM. See discussion, Section 10.6(C). 

CAUTION: Never plug an RS-232/V.24 cqble into the Auxiliary 
connector, as the signal voltage Is likely to damage the interlace. 

5. CRT/RGB connector. This is the color video connector. Signals from the 
INTERVIEW display can be passed through this connector to a color 
monitor to produce color graphics and other displays in color. Color. 
vertical sync, horizontal sync, and intensity signals can be controlled from 
the external monitor. Use of color in displays is described in Section 16. 
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6. Compa4ite video connector. This connector provides RS-170 video output to 
an external monitor or camera. 

Figure 1-8 The right rear panel accommodates interchangeable Test Interface 
Modules. 

(F) The Test Interface Module 

The empty receptacle to the right of the rear panel (see Figure 1-6) 
accommodates interchangeable Test Interfac·e Modules (TIM's). Whenever the 
INTERVIEW monitors a data line or emulates a DTE or DCE. the correct TIM 
must be installed. The RS-232N.24 Test Interface Module is standard with any 
unit in the INTERVIEW series. V.3S. RS-449. X.2I, RC-824S (RS-485), 
ISDN. Tl. and 0.703 test interfaces are available as options. Most Test 
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Interface ~odules are equipped with two connectors. a TO OTE and a TO OCE 
connector. Figure 1-8 shows an RS-232 module being inserted into the unit. 
Connect to the data line as described in Section 1.10. 

CAUTION: To connect the data line, you must interrupt the flow of 
data on the line. Be sure you have permission to break the line before 
doing so. 

NOTE: It is possible to monitor data previously recorded on disk, 
whether or not any TIM or the correct TIM is instaned. 

1. Software control of TIM connectors. When Mode: iM~~iM't or 
ft~:_~:m1~ is the program selection. the INTERVIEW passively monitors 
data through either (or both) TO connectors on the Test Interface Module. 

When the INTERVIEW is operating in ~Wi;\~.::~ or @:~~1rk 
modes. the TO OTE conne.ctor is active. The INTERVIEW is transmitting 
and receiving data through the TO DTE connector. When Mode: 

~~'tiHtti~:l. (or *l.t~im~~p:n is the program selection, the INTERVIEW 
transmits and receives data through the TO DCE connector. The interface 
specifications for each Test Interface Module are given in Appendix 1. 

Break-out switches on each Test Interface allow any pin to be patched. 
See Section 10.3 for an explanation of the RS-232 breakout switches. 

2. Test inter/ace LED's. There are four LED's on the Test Interface Module. 
Two. labeled EMULATE OTE and EMULATEDCE. indicate the operating 
mode of the unit. When EMULATE DCE is red. the TO OTE connector is 
active; when EMULATE OTE is red. the TO DCE connector is active. 
When the INTERVIEW is monitoring or auto-monitoring. both EMULATE 
LED's are black. 

The two LED's above the UIA input on the patch panel track the voltage 
level on the lead patched to U/A.TheredLED above the UIA panel is lit 
to indicate space voltage (positive voltage above a minimum threshold). 
When the green LED above this panel is lit, it indicates a mark voltage 
(negative voltage within a specified acceptable range). For intermediate 
voltages. the UIA LED's are off (see Figure 1-9). 

CAUTION: Power off the INTERVIEW bejore installing or removing a 
TIM. 
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Remember to change the front panel overlay each time that you change the 
TIM. 

+ 
DRIVER 

+ 
RECEIVER 

u/A LED. 
Rear Panel 

o 

Front-Panel LED' 8 

o - -- F ------

DRIVER 

F 

G 
R 
E 
E 
N 

Figure 1-9 Color phases in green-red LEOs. 

1.6 Storage Capacity 

(A) RAM 
RAM capacity for line data in the screen buffer is 64 Kbytes-a maximum of 32 
Kbytes of characters plus 32 Kbytes of attributes for character data. EIA leads 
and time ticks are stored in RAM with the characters. if these options were 
selected on the Front-End Buffer menu (see Section 7.1). Each byte devoted 
to EIA leads and time ticks reduces the number available for characters. 
Bit-image RAM is 256 Kbytes in the 7000 and 1200 TURBO and 1 Mbyte in 
the 7500 and 7700 TURBO. (Bit-image RAM may be increased. See Section 
11.4.) 

(8) Microfloppy Diskettes 
Each diskette has a 1.4 Mbyte storage capacity (formatted); thus, total diskette 
capacity is 2.8 Mbytes. 

(C) Winchester Disk 

The Winchester Disk has a storage capacity of 20 Mbytes in the 7500 and 44 
Mbytes in the 7200 TURBO and 7700 TURBO. The 20-Megabyte hard disk is 
available as an option in the INTERVIEW 7000. 
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(0) Maximum Data Rates 
Maximum rates for data recording are as follows: 

- Recording to bit-image RAM 
(full-duplex. 100% line use): 2.048 Mbits per second 

- Bit-image recording to 20-Mbyte hard disk 
(full-duplex. 100% line use): 256 Kbits per second 

- Bit-image recording to 44-Mbyte hard disk 
(full-duplex, 100% line use): 384 Kbits per second 

- Recording to microfloppy 
(full-duplex. 100% line use): 64 Kbits per second 

1 Hardware 

Figure 1-10 shows maximum rates for data analysis for the various units in the 
INTERVIEW 7000 Series. The speed your INTERVIEW actually achieves may 
vary. Factors which will influence data,..analysis rates are line speed. percentage 
of line utilization, average frame length. the layer packages and user program 
loaded, suppression of idle. and the time-stamp resolution. Refer to Section 2.8 
on how to optimize the INTERVIEW's speed of operation. 

X.25 BOe dati: 
.. 50% line utlf.:atlon 

1uu-+--_= 

Kbps 
7000 7200 TURBO 7500 noo TURBO 

Notes: The margin of error 1& 5% on the utilization and IIPMd measurements. 
These figures wer_ g8I'I«'atad UIIlng IIOftINilnt ....mien 7. 00. 

Figure 1-10 Continuous real-time rates for display of raw data. 

1.7 Clock 
Data docking is provided by a set of high-frequency crystals. The various data 
speeds: that can be selected are listed in Appendix C. 
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The INTERVIEW is also equipped with a time-of-day clock which provides readings 
of time (hours. minutes. seconds). day. month, and year. Time may be used as an 
INTERVIEW program condition. Refer to Section 15 for instructions on setting the 
time-of-day clock. Refer to Sections 21 and 27 for a description of Time as a 
program condition. 

1.8 Operating Environment 

The INTERVIEW is designed to operate in an atmospheric temperature ranging from 
SO to 90 degrees Fahrenheit (10 to 32 degrees Celsius). At these temperatures. the 
unit can operate in (uncondensed) humidity ranging from 30 to 90 percent. 

CAUTION: Avoid dropping the unit. 

Avoid getting the unit wet. 

Do not operate the unit with the fan covered. 

Avoid operating the unit immediately after exposure to drastic changes in 
temperature and humidity. 

A void placing the INTERVIEW on a radiator or near a source of heat. 

1.9 Operating Positions 

The INTERVIEW is designed to operate on a desktop (Figure 1-1) or in a standing 
position. with the display facing upwards (Figure 1-11). The unit may also be 
shelf-mounted in an equipment rack or cabinet. Allow for adequate air flow when 
mounting the INTERVIEW in a rack. 

CAUTION: To protect the hard disk, do not move the unit with the 
power on. Turn the power off first to position the hard disk in a 
protected state. 

1.10 Power Up 

Before you power up the INTERVIEW, make sure you have performed the 
preliminary steps listed below. 

(A) Install the Test Interface Module 
Check the rear panel to be certain that you are using the correct Test Interface 
Module before you test any data. A Test Interface Module is shown in 
Figure 1-8 and described in Section 1.5(F). 

CAUTION: Never install or remove a TIM unless the INTERVIEW is 
powered 011. 
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Figure 1·11 The INTERVIEW may be operated on a desk top or in a standing position. 

Remove the Test Interface Module by pressing the button to the left of the 
module with the thumb of your left hand. Hold the button in as you pull firmly 
on the TIM handle with the thumb and forefinger of your right hand. 

Install the Test Interface Module right-side-up in the receptacle provided at the 
right of the rear panel. Press firmly on the top and bottom of the module until 
it is secured and the button to the left clicks into place. 

(B) Insert the Correct TIM Overlay 

Be certain that the overlay over the front-panel LED's matches the Test 
Interface Module installed. 
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To remove~e overlay, grasp the top and bottom edges with the thumb and 
forefinger of both hands and bow the strip slightly in the center. The overlay 
should slip out. 

To insenan overlay, bow it slightly. Insert the tabs on either side of the overlay 
into the notches on each side of the LED panel. Make sure that the holes on 
the underside of the overlay are placed over the small posts at the top of the 
empty LED panel, and press the overlay into place. 

(C) Connect to a Data Source 

It is not necessary to install a Test Interface Module or connect to a data line if 
you are reviewing data stored on disk. 

If you plan to test a data line, connect to the line as described below. 

CAUTION: You must interrupt the flow of data when you connect to a 
data line. Be sure you have permission to break the line before doing so. 

Break the data line for testing, and connect one end of the line to the TO DTE 
connector on the Test Interface installed in the rear panel. Connect the other 
end of the line to the TO DeE connector on the TIM. Even when the 
INTERVIEW is powered off, this provides a through connection for the data 
line. 

An LED next to the connector will be lit if the INTERVIEW is actively 
testing-or is programmed to test-on that connector. 

Refer to Section l.S(F) for a description of TIM connector functions. 

Check the voltage selection on the card in the small window on the rear panel. 

If the voltage is incorrect, refer to Section l.S(B) for instructions. 

(D) Open the Keyboard 

Place the INTERVIEW on a stable surface. Support the back of the keyboard 
with one hand. Unlatch the keyboard by pushing the blue latches on the top of 
the unit all the way back. Then lower the keyboard to operating position. 

(E) Power On 
Connect the female end of the power cord provided to the back of the unit; 
connect the other end to a standard power outlet. Depress the side of the 
power switch marked .. 1. " A Start Up screen similar to that in Figure 2-1 or 
Figure 2-2 should appear. Refer to Section 2 for a discussion of the Start-Up 
screen, system initialization. and general operations. 
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General Operation 
This section discusses the general operation of the INTERVIEW and covers such 
topics as updating system software, configuring the menus, starting and stopping a test 
program. locating errors detected when the test is compiled, using both the 
pre-existent trigger setup menus and the free-form spreadsheet to create test 
programs. and using the INTERVIEW's analysis features. 

For a hands-on introduction to the INTERVIEW, see 30 Minutes to Programming 
the INTERVIEW 7000, ATLC-I07-951-101. 

2.1 Power Up 
As you power up the INTERVIEW. perform the preliminary steps listed below. The 
procedures for each step are described in Section 1 on Hardware. 

• Install the Test Interface Module. 

• Select the correct voltage. 

• Open the keyboard. 

• Insen the proper TIM overlay. 

• Install the initialization disk if you are not booting from hard disk. 

• Connect a power cord and tum power on. 

• Connect to a data source. 

(A) Self Tests 
When you turn on the unit. you initiate a series of self tests: first. the CPM 
Module DRAM. then the MPM Module DRAM, and finally, the MPM to CPM 
connections. Any self-test errors will be reponed on this screen. Refer to the 
Appendices for an explanation of error messages. You may abon the self tests 
by pressing 8. (However. we recommend that you allow the tests to run their 
course.) 

Once the self test cycle is complete or once you have aboned the tests, the 
INTERVIEW begins to initialize its software. The message BOOTING appears on 
the screen. The INTERVIEW 1000 has no bard disk (unless it has been added 
as .an option) and will boot up from a system floppy disk. This process is 
described in Section 2.2. 

The XDRAM module (if present) will also be tested. Depending on the unit's 
firmware version, self-testing for XDRAM either foHows MPM Module DRAM 
testing or occurs after the unit bas booted up. 
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When self tests are complete, a Start Up screen similar to that in Figure 2-1 or 
Figure 2-2 may appear. Notice that the number of processors in your unit, the 
software and firmware versions, the options installed. and the Test Interface 
Module in place when you powered on aU appear on this screen. 

If you have a file named user _intrf in the lusT directory on the hard disk, the 
program in user _inlrf win be compiled and run as soon as boot-up is complete, 
bypassing the Start Up screen as shown below. See Section 2.2(B). 

The Start Up screen will appear only briefly if you have a file named default in 
the lUST directory of your boot-up disk. If you do not press 8 within five 
seconds of power-up, the program in default will be compiled and run. See 
Section 2.2(C). 

** INTERVIEW 7700 TURBO ** 
DISKS: FLOPPY 1 FLOPPY 2 HRRD DISK(44M) 

PROCESSORS: IJ 
SELF TEST ERRORS: l1li 

Press: 
[PROGRAM] to enter the menu page 
[RUN) to run the default program 

Software Version: 7.02 
6.00 Firmware Version: 

OPTIONS: 

TIM: RS-232/V.24 

Copyright (c) 1987, 1990 
Telenex Cor oration 

Figure 2-1 Power-up screen, INTERVIEW 7700 TURBO. 

Figure 2-2 Power-upsereen, INTERVIEW 7000. 
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2.2 Initializing System Software (Booting Up) 

CA) Insert System Disk 
If you have an INTERVIeW 7000, you will see a slightly different start-up 
screen. A message instructing you to insert the system disk should appear (see 
Figure 2-2). Once you have powered on the unit and this message appears, 
insert the system disk (DSK-9S1-001-1.X) into either drive as shown in 
FigUre 2-3. (Insert the metal head of the disk first. Keep the metal hub on the 
back of the disk facing away from the screen. The disk should lock in place. 
and the button to the right should pop out.) Then press any key to cause the 
INTERVIEW 7000 to complete its own initialization. The LED immediately to 
the right glows to indicate the active drive (in this case, the drive from which the 
system is being initialized). Do not remove the system disk until the LED has 
stopped glowing. Then it is safe to press the button next to the drive and eject 
the disk. A message will inform you when the 7000 is ready for operation . 

• 

I I 

Figure 2-3 Insert microfloppy disks as shown. 

The INTERVIEW 7200 TURBO, 7500. and 7700 TURBO normally do not 
require a system disk. since all initialization software is installed on the 
Winchester hard disk. If you need to install new system software from a floppy 
disk. refer to subsection 2.3. 

NOTE: We recommend that you make a copy of system 
software to use as your boot disk. Use the Duplicate Disk 
command on the Disk Maintenance screen as explained in 
Section 12.4(D). Then store your original fioppy in a safe place. 
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(8) Creating a User Interface 
Regardless of which disk drive you use for boot-up. FDl, FD2, or HRD. the 
HRDlusr directory-and only that directory-is searched during power-up for a 
file named user _intrl. If the file is located. the unit will automatically load. 
compile. and run the program as soon as boot-up is complete. Each time the 
operator presses 8. the program in user _intr! will be loaded. compiled. and 
run again. Use this feature when you want to bypass the INTERVIEW's menus 
and create your own user interface for specific applications. 

CAUTION: Avoid saving emulation programs in user_intrf. 
Booting up and automaticaliy running an emulation program may 
result in an inadvertent break of the line. 

To enter Program mode, press E3--E3 or ~-E;3. Perform any 
Program-mode operation you wish: make selections on menus. execute File or 
Disk Maintenance commands, or create a Protocol Spreadsheet program. To 
enter Run mode again, press~. Each time you execute the 8 key during 
Run mode. user _intrf will be loaded, compiled. and run. 

To prevent the program in user _intr! from automatically running upon power-up. 
change the name of the file. Simply capitalizing the first letter in the file name 
(User _intrf) is sufficient. If user _intrf is not found during power-up, the 8 
key cannot be used to enter Run mode. even if user _'ntr! is saved to the 
HRDlusr directory and manually loaded. compiled. and run. Turn off the 
INTERVIEW and power up again to activate the user-interface feature. 

NOTE: References to the 8 key throughout this manual 
assume that the user _intrf file was not located during power-up. 
In other words, the 8 key is used to enter Program mode 
only. 

To create a user _intrf program: 

1. Configure the menus to the selections you want. 

2. Use Protocol Spreadsheet softkey entries or C regions on the spreadsheet to 
develop your user-interface program. All of the C structures, variables, and 
routines available to the INTERVIEW user are explained in Part II of this 
manual, Advanced Programming. 

3. Press 8 to call up the File Maintenance screen. 

4. Check the hard disk for any existing user-interface program. Press @ for 
Command: @M .. aM~. Select Orlve: _. After Name: type in lusr 
and then press~. Check for a file named user _intrl· 
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Unless the old file is write-protected, any program already stored under this 
filename will be overwritten when you save your new file. To keep the old 
file for later reference. save it to a new name (its contents will have to be 
loaded manually). For a detailed discussion of file-maintenance commands, 
see Section 13. 

S. Select Command: t'i~i#¥j __ i~[~ili~~@ . Select Typa: ~~1Wf.jlil¢t~l@ or m~:m::. 
Then select the hard disk. 

NOTE: The more complex a program is. the longer it takes to 
compile. To eliminate compilation each time you use the S 
key. therefore. we recommend that you save user _intrf as an 
object file. 

6. In the Name: field. type in the filename lusTluser _intTf. Only this name can 
be used. (Program or object files saved to any other name or directory must 
be loaded manually.) 

7. Execute the SAVE command by pressing~. 

8. user _intrf will appear in the Directory Listings when HRDlusr is the current 
directory. (The name of the current disk appears as a prefix to the absolute 
pathname of the current directory. The name of the current directory 
appears on the fourth line of the File Maintenance screen.) 

9. You may alter the user _intrf program again at any time by saving a new 
program to the same filename. 

(C) Running the Default Program 
When the INTERVIEW boots up. the/usr directory on the boot-up disk is 
searched for a file named default. Once the start-up screen (Figure 2-1 or 
Figure 2-2) appears, the program in default (if it exists) will be compiled and 
run automatically after five seconds, or immediately if you press~. You may 
prevent the default program from running by pressing 8 before the 
five-second timeout expires. 

Develop a default program to suit your particular needs. One appJication of the 
demult program might be defining a new set of default menu selections. 

CAUTION: Avoid saving emulation programs in default. Booting 
up with a default emulation program may result in an inadvertent 
break of the line. 
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Upon boot-up all menu selections in the INTERVIEW are set to cenain values. 
You may change these default selections if you wish by utilizing the default 
program. Follow these steps: 

1. Configure the menus using the default selections you want. 

2. Press ~ to call up the File Maintenance screen. 

3. Check your disk for any existing default program. Press (fID for 
Command: m~(;w. Select the boot disk you want to use. After 
Name: type in lUST and then press G!1. Check for a file named de/ault. 

Unless the old fJle is write-protected. any set of defaults already stored 
under this fJlename on the disk you have selected will be overwritten when 
you save your new default file. To keep the old file for later reference. save 
it to a new name (its contents will have to be loaded manually). or use a 
different disk for your new defaults. For more assistance. refer to Section 
13. 

4. Select Command' ~~"'~~::::w~.;: Select Type' ~f.:::: :tf,::~~~:~*:~::f. or • ~~~. .::::: m.<w.<·.·.·.·.·.·.·.*~;. ?'r.1:::~.~~~:~::::~~. 

~f.I,_. Then select the disk from which the system will be initialized. .--~ 

S. In the Name: field. type in the mename lusTlde/ault. Only this name can 
be used as the new set of defaults. (Program mes saved to any other name 
or directory must be loaded manually.) 

6. Execute the SAVE command by pressing G!). 

7. The name of the fJle you have saved will appear in the Directory Listings 
when lUST is the current directory and the selected disk is the current disk. 
(The name of the current disk appears as a prefix to the absolute pathname 
of the current directory. The name of the current directory appears on the 
fourth line of the File Maintenance screen.) 

8. You may alter these defaults apin at any time by saving a new default 
program to the same fJlename. 

9. Be sure that you initialize the INTERVIEW from the disk which contains 
default. The unit will load. compile. and run the default program 
automatically (unless you press E!!3), The Run-mode screen displayed will 
be the one selected in the Display Setup menu in de/ault. Likewise. all 
other menus will reflect your customized defaults. 

Refer to Section ·13 for more information on the riling system or me 
maintenance commands. 
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2.3 Installing New System Software on Hard Disk 

From time to time, you may need to install new system software on the hard disk of 
the INTERVIEW 7200 TURBO. 7500. and the 7700 TURBO. Use the Duplicate 
Disk command from the Disk Maintenance utility. (See Section 12.4(D) for more 
information on this command.) The steps are as follows: 

1. Write-protect the master copies of the new system and user disks. Slide the 
plastic tab so that you can see through the rectangular write-protect hole. 

NOTE: There should also be a second rectangular hole which 
does not have a sliding tab. If you have any 3.5 inch disks which 
do not have this second hole. they are not compatible with the 
INTERVIEW. 

2. Insert the new system floppy disk (DSK-9S1-001-1.X) into Floppy Drive 1 
G'imn, the left-hand floppy drive. 

3. From the Main Program menu, press (W to access the Utilities, then Ifil for 
Disk Maintenance. Select the softkey labeled DUPDISK to bring up the Duplicate 
Disk command screen. 

4. Select From Disk Number: ~l~ and To t»sk Number: Di on the command screen. 
Then press~. The system will prompt you to insert a disk. Since the system 
disk is already in FD 1. press the IfD softkey (GOAHEAD). When the duplication 
is completed, the system will prompt you again to insert the next disk. Remove 
the system disk from FDland insert the user floppy disk (DSK-951-001-2.X) 
for duplication. Press 1f!J. 

The only files overwritten on the hard drive will be the system software files in 
the Isys directory and files from the lusrllayer JJkgs directory. These files 
comprise the new system software. 

5. Once copying is complete, take the master copy of the user disk out of Drive 1, 
and store it and the master copy of the system disk in a safe place. 

NOTE: We recommend that you make a working copy of the new 
software on floppy disks which can be kept with the INTERVIEW. 

6. Turnoff the power switch for the unit. and wait ten seconds. Then turn the 
power on agam to reboot the INTERVIEW. Following the self-test. the unit 
shOUld boot without error. The new software version should appear on the 
screen. If there are errors or the unit will not reboot. repeat Steps 2 through 6. 
If problems persist. contact Customer Service. 
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2.4 Backing Up the Hard Disk 

Periodic back-up of the hard disk is strongly recommended. 

1. Install a formatted diskette in Drive 1. This disk should not contain operating 
system software. For formatting instructions. see Section 12.4(A). 

2. Go to the File Maintenance screen. (From the Main Program menu, press @.) 
Use the File Maintenance Copy command to copy any files you wish from the 
hard disk to floppy. 

NOTE: Do not copy files of type SYS or any files from the Isys 
directory or the lusrllayer ykgs directory to the backup disk. These 
files reside on the master copies of your system and user software 
disks. 

3. Once copying is complete. take the backup disk out of Drive 1 and write-protect 
it. Slide the plastic tab so that you can see through the rectangular write-protect 
hole. Store the disk in a safe place. 

Select from the following methods if you need to recopy files from the backup disk to 
the hard disk. Keep in mind that files on the hard disk with the same name as those 
on the floppy will be overwritten. 

• Copy files or directories one at a time using the File Maintenance Copy 
command. 

• Copy the root directory from the floppy to the root directory of the hard disk. 
The name to enter for the root directory-once you have selected the correct 
origin or source drive in the rotating field-is simply the slash character. I. 

• Use the Dupdisk command on the Disk Mainten,ance screen to duplicate the 
contents of the backup disk on the hard disk. 

NOTE: Do not recopy files from the Isys directory. mes whose type 
is SYS. or files from the directory lusr/layer yJr.gs, If you need to 
reinstall these files. use the master copies of system and user 
software disks to avoid· inadvertently overwriting more recent software 
version files with older ones. 
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2.5 The Menus 

~T 
~ 

M T ~~ 

The INTERVIEW is used to monitor data as it is received through a data line or to 
playback and monitor data as it was recorded from the line. The INTERVIEW may 
also be set up to emulate one side of a communication. sending data and responding 
to the data it receives. A series of menus are used to set the unit for the data you 
expect to receive or send and the type of analysis you wish to perform. These menus 
are categorized on the main Program menu. from which they are accessible by 
function key. 

(A) The Program Menu 

Press 8 to see the Program menu. Notice that the Software and Firmware 
Versions are posted at the top of the screen. They are always available to you 
when you return to this menu. 

es reens: 
Line Setup EeC Setup BERT Setup 
Displa~ Setup tront End Euffer 
Record Setup Interface Control 

Triggers - Conditions & Actions 
Protocol Spreadsheet 
StatistiCS Results: 

Tabular Displa~ Graphics Displa~ BERT Results 
La~er Setup & Protocol Configuration 
File Maintenance tunctions 
Utilities: 

Disk Maintenance Time/Date Setup 
Printer Setup Miscellaneous Utilities 

'at 
UTIL 

Figure 2-4 Main Program menu. 

Think of the Program menu as the top level for every menu selection. Each 
time you prepare the INTERVIEW for the communications environment. you 
will start with the Program menu and· use the function keys to move down into 
the menus. 

All setup, trigger. and programming menus are accessible from this main menu. 
Assuming the file named user .)ntr/ was not located in the lusr directory of the 
hard disk during power-up. use 8 at any time. from another menu, or from 
Run mode. to return to the Program menu. See Section 2.2(B) for a discussion 
of user _intr/. 
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(B) Configuring Menus 

You may configure menus in any order you wish; however, we suggest you 
configure the Layer Setup screen before programming on the Protocol 
Spreadsheet or the Display Setup screen, since the selections available to you are 
governed by the protocols loaded on the Layer Setup screen. 

All options on a particular menu are summarized as a diagram which appears in 
this manual at the beginning of the section which covers that menu. 
Programming options available in each protocol package are discussed in a 
section pertinent to the protocol and layer. 

To move from the main Program menu to any sub-menu listed. use the function 
keys. The labels on the screen guide you through each step. For example: 

• Access the Layer Setup screen from the main Program menu by pressing \IID. 

• Access the Disk Maintenance screen from the main Program menu by 
pressing [ffi for utilities, then (fID for Disk Maintenance. 

Other uses of the function keys are described in Section 3 and in sections 
pertinent to the various sub-menus. 

Once you have reached the menu you want, the function keys lead you through 
selections, down to the smallest level of detail. You may also use cursor keys I!l 
and I±l to move up and down through the menu fields. 8 and EJ move the 
cursor across a menu from field to field. 

If you wish to return to the last screen. press (DI). Should you wish to review the 
menus you have configured. this key takes you back one screen at a time until 
you reach the main Program menu. Of course, you may press S at any time 
to start again from the top of the menus. When you are ready. press ~ to 
start a testing session. no matter what menu is displayed. 

Read Section 3 for a further discussion of these and other keys. 

(C) The Setup Menus 
The menus in the setup group (listed at the top of the Program menu) are used 
to specify how data is sent. received. recorded, and displayed. 

The Line Setup screen allows you to designate the role which the INTERVIEW 
is to play in testing-whether it is to monitor passively or participate in an active 
dialogue as DTE or DeE. Menu settings also determine the source of the data 
and the data clock as well as the characteristics of the data stream you expect to 
receive or send. These characteristics include the scheme for character 
encoding/decoding and the format in which blocks of data are sent and received 
(i.e .• synchronous, asynchronous. bit-oriented. or isochronous). The Line Setup 
screen is described in Section 4. 

MAY 1990 PAGE 2-10 



ADDeNDUM 

2 General Operation 

The Display Setup screen provides alternative types of display to aid in analysis. 
On this screen, designate how you want data to appear. (Data may be displayed 
as a stream of bytes alone or in conjunction with lead transitions; summarized in 
a protocol trace or customi~ed trace format; or tracked on one of two statistical 
displays.) Then. as you require different types of analysis. use function keys to 
change from one type of display to another while testing. without returning to 
the menu. The Display Setup screen and the different types of displays are 
deScribed in Section 5. 

The Record Setup screen defines recording conditions for data acquisition tracks 
on disk; or for RAM (RAM capacity is 256 Kbytes in the 7000 and the 1200 
TURBO; 1 Mbyte in the 7500 and 7700 TURBO). This screen does not 
influence the data stored in the character buffer. Storage of data in the screen f s 
character buffer can be controlled from the Protocol Spreadsheet using the 
Capture command. TIW Record Setup screen is described in Section 11. 

Data and control-lead signals entering the INTERVIEW or generated internally 
are routed from the receivers through a front-end buffer (FEB) before being 
presented to the screen and to the trigger program. Data bits are buffered 
automatically in the FEB. The buffering of other events-control leads. idle bits. 
and time ticks-can be enabled or disabled on the Front-End Buffer Setup 
menu, explained in Section 7. 

The BCC Setup Menu controls and displays the values of the INTERVlEW's 
block-check parameters. For more information on block checking. refer to 
Section 8. 

The INTERVIEW can transmit and analyze Bit Error Rate Tests (BERT). Once 
you have selected the BERT mode on the Line Setup menu. select appropriate 
parameters on the BERT Setup menu. See Section 9. 

(0) The Trigger Setup Menus 

The next three groups of menus, Triggers, Spreadsheet. and Statistics. are 
programming menus which you use to establish interactive dialogues, create test 
scenarios, and make and display measurements. 

NOTE: BERT testing is handled separately. on the BERT Setup 
screen. See Section 9. 

The 16 identical Trigger Setup screens are a limited set of test conditions and 
actions grouped in a standard menu format. The set of conditions offered on 
these screens are described in Section 21. Trigger Setup actions are described 
in Section 22. The Protocol Spreadsheet provides a wider range of conditions 
and actions which vary. according to the layer and the protocol you are 
programming. Conditions and actions available on the spreadsheet are covered 
in Sections 27 and 28 and in sections dedicated to each layer protocol. 
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Trigger Setup sereens and the Protocol Spreadsheet may be used together as 
described in Section 19. Counters and timers of the same name may be shared 
between the two, as can the flag bits from the Trigger Setup screens. which are 
accessed as flaas on the spreadsheet under the name trig_flags. 

(E) The Protocol Spreadsheet 
The Protocol Spreadsheet, a more flexible programming tool with more options 
that the Trigger Setup screens. is initially a blank menu. Legal programming 
options are presented as function key labels at the bottom of the screen. Create 
your program by pressing the necessary function keys. Your entries will be 
posted on the screen. As you make entries, the function keys reflect the new 
options enabled. 

You may also type your program directly onto the screen, as long as you observe 
syntax and use exact keywords <as they are posted on the screen; not as they 
are abbreviated in function key labels.) Programming options and errors will still 
be tracked. 

Syntax errors are indicated by strike-throughs when you have completed an 
entry. <If you are typing onto the spreadsheet. completing an entry usually 
means pressing the space bar, pushing 8 or 8. or moving the cursor to a 
different location. )-'. 

1. The spreadsheet pattem. The Protocol Spreadsheet expects a certain pattern 
of entries. To pin access to the set of trigger conditions and actions at each 
layer, you must first identify what layer you are programming. then what test 
you are developing. and fmally the name of the state which will contain the 
triggers you create. Once you have named the state, press the function key 
for CONDITIONS:. At this point, actual programming options will appear. 
When you complete the Conditions portion of a trigger, press 8 and then 
press the function key for ACTIONS: to display possible trigger actions. Use 
the NEXT_STATE: action to indicate movement to another state. The 
NEXT_STATE: action must be followed by a state name. It can move to any 
state within the test; the NEXT_STATE: NEXT action moves the test to the 
following state on the spreadsheet. Programming concepts related to these 
selections are described in Sections 19. 20. and 24. 

Here is an example of the spreadsheet pattern you will see repeatedly: 

LAYER: 1 
TEST: example 

STATE: begin 
CONDITIONS: One or more conditions appear here. 
ACTIONS: One or more actions appear here. 
NEXT_STATE: second 

(NEXT STATE will not follow every trigger. Also, It may replace 
ACTfONS) 

2. Additioniil spreadsheet capabilities. Constants may be used on the 
spreadsheet to represent repeated values or text, and they may be placed so 
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that they apply to aU or part of a program. Constants are explained in 
Section 25. C programming language can be introduced at any location on 
the spreadsheet to create new testing conditions and actions and generally 
increase program flexibility. C is introduced in Section 56. 

3. Increasing the spreadsheet buffer. INTERVIEWs with an XDRAM board 
(OPT-951-23-1) installed may have a spreadsheet buffer five times larger 
than those units without XDRAM. This option makes possible significantly 
larger Protocol Spreadsheet programs. If a file named xdramJcrd resides in 
the Isys directory of the boot-up disk durmgpower-up. however. XDRAM 
will be dedicated to another purpose. See Section 11.4(A). 

(F) The Statistics Screens 

The INTERVIEW has two different statistics mellUS. one in tabular form. the 
other in bar-graph format. Both . are accessible by so£t,k:ey while you are 
analyzing data. The value of counters and timers named in triggers can be 
tracked in statistical screens. once their names have been entered on the 
corresponding menus. Current. last. minimum. maximum. and average values 
are tabulated. Values for several counters and timers may be totaled by an 
accumulator. Bar graphs can be sealed and color-keyed. Refer to Sections 17 
and 18 for information on statistics menus and displays. 

(G) The layer Setup Screen 

Before you program the Protocol Spreadsheet. you are advised to load the 
protocols you intend to use. Protocols are selected and loaded from the Layer 
Setup screen. Your selections. once loaded. determine the set of program 
conditions and actions which appear on the spreadsheet. 

With most protocols. a secondary screen loaded with the protocol allows you to 
modify common parameters for the protocol. 

For more information on the Layer Setup screen, see Section 6. 

(H) The File Maintenance Screen 

The File Maintenance screen is the. user's interface with the filing system. The 
menu facilitates saving and loading programs. renaming or deleting files. It 
allows you to consult the contents of any directory. create a new directory. and 
write-enable or write-protect a file. From this menu. you may structure your 
own filing system according to your needs. 

NOTE: The files pertaining to the operating system and menu 
selections are stored prbxijlrilyin the Isys directory. with some 
files stored in the lUST directory. These fUes should not be 
deleted or moved. You are otherwise free to manipulate the 
filing . system as you wish. 
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Section 13 explains file and directory pathnames. how to set up a file hierarchy. 
how to move through the filing system. and how to use the various maintenance 
commands. 

(I) The Utilities Menus 

The last group of menus listed on the Program menu are the utility menus, used 
to manage peripherals: disk. printer. the internal time-of-day clock, and color 
monitor. 

Consult the time or modify it on the Time/Date Setup screen. The time and 
date which appear here are used in time-stamping data blocks and user files. 
See Section 15 for details on this screen. 

The Disk Maintenance menu allows you to allocate disk space for data and 
programs. to transfer data from one storage medium to another. and to duplicate 
the contents of one disk onto another. Section 12 describes disk maintenance 
commands and their use in detail. 

The Miscellaneous Utilities screen provides mapping of black and white to color 
enhancements for external monitors. Once the mapping is completed. these 
enhancements may be placed under trigger control for th,e production of 
highlighted data. Refer to Section 16 for further information on this screen. 

2.6 Running a Test Program 

Press E!l to compile and execute a test program. As the program is compiled. a 
message appears at the top of the screen to indicate the phase that the compiler is in. 
The longer and more complex the program, the greater the compile time that is 
required. The preparations being made in each phase are briefly outlined below. 

(A) Test Preparation 

1. Phase 1. Trigger Setup screens are converted to the Protocol Spreadsheet 
format. the Protocol Spreadsheet is converted to C, and the C Preprocessor 
directives are acted upon. 

NOTE: Compilation time is somewhat faster if all triggers are 
programmed directly on the Protocol Spreadsheet. 

2. Phase 2. The Program is compiled. 

3. Phase 3. The number of processors and the configuration of the equipment 
(into which the program is to be loaded) are determined. and internal 
packages to support the user's program are structured. Also during this 
phase. linkable-object files referenced on the Protocol Spreadsheet are 
found and the compiled code in them combined with the compiled 
spreadsheet program. 
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4. Phase 4. Resources are allocated for each separate task in the program. 

5. Phase S. The run-time operating system is generated. 

6. Phase 6. All code is linked. 

7. Phase 7. A memory image of the code which can be run by the processors 
is built. 

(8) Rerun Without Recompiling 

After a program has compiled once. it will enter Run mode "immediately" 
(witihin 2 seconds) after IE! is pressed in subsequent executions of the 
program-assuming that no substantive changes have been made in the program 
in between the two runs. Substantive changes may be defined as those changes 
not to menus and fields listed in Table 2-1. That is, changes to fields covered 
in Table 2-1 will not necessitate a recompile and will not prevent the unit from 
entering Run mode immediately. 

Any changes to the Trigger Setup menus or to the Protocol Spreadsheet will be 
considered substantive and will necessitate a new compile. 

Changes to the tabular or graphic statistics screens will not cause the program to 
recompile. If a counter or timer is added to the screen, however. it will not 
update until the program is recompiled. You can force a recompile by holding 
down ~ and pressing ~. 

(C) Errors Detected When A Program Is Compiled 

Trigger programs and spreadsheet programs with syntax errors or other errors will 
not compile successfully and will prevent the unit from executing the test 
program. 

If an error is detected during the compiling phases (after you have pressed ~). 
the user is returned automatically to the Protocol Spreadsheet. 

While a program is being compiled, errors are flagged and diagnostic information 
is stored. This information is made available to the user when the unit is 
returned to Program mode. A diagnostic message for the fll'St error found is 
automatically displayed at the top (second line) of the Protocol Spreadsheet 
screen. The cursor is automatically moved to the error. 

Press GO-ERR once more to move to the next error. For each error, a 
diagnostic message is displayed. The search for errors stops at the end of the 
file and the message "No more errors" is displayed. 

GO-ERR also calls up diagnostic information on trigger-menu errors. 

Error messages are listed in Appendix A of this manual. 

MAY 1990 PAGE 2-15 



ADDENDUM 

INTERVIEW 7000 Series Basic Operation; ATLC-107-9S1-100 

Table 2-1 
Fields That Can Be Changed Without Causing Recompile 

Menu 

Line Setup 

Display Setup 

Record Setup 

Front-End Buffer Setup 

T 1 Transmit Setup 
T1 Data Path Setup 
11 Une Setup 
T1 Signal Channel Setup 
G.703 Transmit Setup 
G.703 Data Path Setup 
G.703 Una Setup 
ISDN Interface Setup 

Tabular Statistics 
Graphical Statlst/cs 

File Maintenance 

Date/TIme Setup 
Printer Setup 

Disk Maintenance 
Mise UtOlties 

Field 

Disk No (recorded data must be same type) 
Block No 
Clock Source 
Speed 
NRZI 
MIL 
Display Mode 
Type 
RTS/CTS? 
CO? 
DTR/DSR? 
CII? 
Layer (Protocol or User Trace; not Program) 
Statistics Type 
DIsk No 
Initial Cond 
Stop At 
Idle Suppress 
OTE 
DCE 
(a" fields) 
(aU fields) 

(all fields) 
SIgnal Channel Number 
(all fields) 
(an fields except SIgnalling Type and related fields) 
(all fields) 

(aU fieldS) 

(all fields) 
(all fields) 

(all functions except LOAD) 
(an functions) 
(all fields except Redirect Run Mode Output) 

(all functions) 
(all fields) 

(D) Recoverable Errors During Run Mode 
The following error messages indicate recoverable MPM memory failures: 

MPM - Processor Fault 
MPM -- Divide Fault 
MP M -- Bus Error 
MPM -- Stack Fault 
MPM -- Memory Fault 
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Do not tu,!p off the INTERVIEW when anyone of these errors is displayed in 
Run mode. Instead, press 8 and check your program. since these messages 
indicate programming problems that cannot be displayed as syntax errors but 
which do prevent your test from running properly. Consult Appendix A 1 for an 
explanation of these messages. Once you have revised the test, try running it 
again. If you cannot resolve the problem, save a copy of the program and 
contact Customer Service. 

2.7 Data Flow 

Figure 2-5 diagrams the movement of data between the various functional 
components of the INTERVIEW. The diagram provides "clues" to many of the 
operating characteristics of the unit. For example: 

• The front-end buffer (FEB) lies squarely in between the line interface and 
(1) the recording medium and (2) the program logic. This means that 
control leads mayor may not be recorded and mayor may not be seen by 
the triggers-<iepending. on the FEB setup (Section 7). 

• Line data may be recorded directly to disk as bit-image data. recorded to 
bit-image RAM and then transferred to disk. or captured as character data 
in the display buffer and transferred to disk. 

• Once control leads and time ticks (that is. the original timing values) are 
recorded alongside character data. they are locked in. Since the FEB is not 
on the playback path for character data. FEB selections do not apply. 

• Bit-image data, however, does pass through the FEB during playback. 
Except for the Idle suppress field, FEB selections apply. This means that 
control leads and time ticks. if recorded with the data, must be enabled in 
order for the program logic to detect them. (For playback of bit-image 
data. the NRZI selection on the Line Setup menu also does not apply.) 

• Only data on disk may be played back. 

• Front-panel green-red LED's are never disabled for line data and never 
blink for recotdeddata. 

• Not only characters but also leads and time ticks. if enabled in the FEB 
setup, are c8ptufed automatically in the display buffer (that is. the screen 
buffer or character RAM). 
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Figure 2.-5 INTERVIEW 7000 Series functional diagram. 
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How to Correct Common Problems 

(A) Unit enters Run mode even though I press the Program key. 

A tIle called user .Jntr! was located in the lusr directory of the hard disk during 
boot-up. In this situation. the program in user _intr! is automatically loaded. 
compiled. and run each time the 8 key is pressed. Press E!J-S to enter 
Program mode, or rename user_Intr! and power-up again. See Section 2.2(B). 

(8) Unit does not execute Run: Protocol Spreadsheet returns to 
screen instead. 

An error was detected during the compiling phases (after you pressed ~). See 
Section 2.6(C). 

(e) My program does not run, and instead I get a message about 
an "unresolved reference." 
Your program is asking the compiler for a send routine that is not available in 
Monitor mode. Switch to an Emulate mode. or modify the program. For 
programs with C coding. this message usually means that a routine has not been 
declared or defined. 

(D) Protocol Spreadsheet program which was just loaded shows 
syntax error strikethroughs which weren't there before. 

Missing softkey selections and pervasive strike-througb's on the Protocol 
Spreadsheet indicate that the correct Layer Personality Package has not been 
loaded. To correct the problem. return to the Layer Setup screen, insert disks 
if necessary. and check Personality Package and drive selections. Then press ~ 
to load the packages manually. 

(E) EtA trigger conditiQn does not come true, even though the 
from-panel LED indicates a status that makes the condition 
true. For example, anEIA RTS ON condition is not coming true, 
even though the RTS LED is bright red. 
EIA status is not detected by the triggers if Buffer Control L.eads: i~N~J is the 
selection on the Front-End Buffer Setup menu. See Section 7. 

If the data is being played back from disk and the FEB Setup menu was not 
configured to buffer control leads at the time the data was recorded. the leads 
are no longer available for triggering. 

Front-panel LEOs always reflect line status. never the status of recorded leads. 

Note also that an EIA condition that is the only condition on a trigger menu (or 
the only condition associated with an action or set of actions on the Protocol 
Spreadsheet) is transitional. It is only trUe when it changes to true. To check 
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the current status of an EIA lead regardless of transitions, pair the EIA 
condition with a don't-care character condition (see Section 21.4) or with an 
ENTER_STATE condition on the Protocol Spreadsheet. See Section 27.3(A). 

(F) Lead lines on the data-plus-leads display are not transition lng, 
even though the front-panel LEOs for the same control leads 
are blinking. 
The leads on the data-plus-leads display are also enabled/disabled by the Buffer 
Control Leads field on the FEB Setup menu. See (E), directly above. 

(G) My "current" timers seem to be Incrementing on the Tabular 
Statistics screen, but the other statistical columns always show 
0, even when I take statistical samples. 
The "current" column is derived from a millisecond "clock on the wall," while 
the statistical values may be calculated on the basis of time ticks that occur at 
one-second intervals. Your timer samples may be less than .5 seconds, in which 
case they are rounded to zero. 

Check the FEB Setup menu, and solve the problem in either of two ways. Turn 
Time Ticks off. and the statistical columns will use the wall clock. Or change 
the Tick Rate from 1 second to 10 milliseconds or smaller (down to 10 
microseconds) . 

(H) I am trying to send a transmit string from a trigger menu 
(or from Layer 1), but my data does not appear on the screen. 
When you are having trouble transmitting. always go to the Line Setup menu 
and look at the Clock Source field first. You must have clock to transmit, 
whether internal or supplied by an external DCE. 

Another frequent problem is receiver synchronization. When you try to 
transmit. does the front-panel LED for your transmit lead (TD or RD) blink 
rapidly? If it does, then you are transmitting successfully. but your receivers may 
not be synchronizing with the data. 

Check the Sync Char field on the Line Setup menu. Also be sure that the sync 
pattern is part of your transmit string. You must supply these characters yourself. 

(I) I have loaded in X.2S packages at Layer 2 and Layer 3, and 
I am trying to send a data packet from Layer 3; but my data 
does not appear on the screen. 

The INTERVIEW is a layered emulator. The significance of this is that Layer 3 
and higher layers (in Emulate modes) have no direct access to the physical 
layer. Layer 1. In practice this means that a Rev condition at Layer 3 does not 
see packets on the line. It only sees packets that are delivered up from Layer 2 
by a user program at that layer. 
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Similarly, a SEND action at Layer 3 does not in itSelf send a packet out onto the 
line. A SEND action merely delivers the packet to Layer 2-provided that Layer 
2 has indicated its readiness to receive data from above. 

The following program is not any sort of complete Layer 2 emulation. It is the 
minimum program that must be entered at spreadsheet Layer 2 in order for a 
Layer 3 program to have access to the data line. Once this Layer 2 program is 
entered. Layer 3 can send packets out onto the line and receive packets from 
the line. 

LAYER: 2 
STATE: datallnk 

CONDITIONS: Ol CONNECT REQ 
ACTfONS: OL C6M4ECT CONF 
CONOtTIONS:I:>L DATAREQ 
ACTIONS: SEND INFO" «OL DATA))" 
CONDITIONS: RCV INFO -
ACTIONS: GIVE_DATA 

The elements of this program are discussed in Section 30. OSI Primitives on the 
Protocol Spreadsheet, and in the programming example in Section 33.9. 

(J) I'm trying to load a program. but instead I get an error message 
about loading a layer package. 

When a program or object file is loaded from the File Maintenance screen, the 
system must be able to locate any layer personality package that the program 
requires. If the necessary layer package cannot be found. the file will not be 
loaded. 

NOTE: Optional applications programs are available for the 
INTERVIEW 7000 Series. Make sure that necessary layer 
packages are accessible when you load these programs. 

In the INTERVIEW 7500. 7200 TURBO, and 7700 TURBO, all layer packages 
are always accessible since they reside in the lusrllayer J'kgs directory on the 
hard disk. In the INTERVIEW 7000. layer packages are located in the same 
directory on the user disk (DSK-951-001-2.X). See Section 6. Place the user 
disk in the other floppy disk drive and try loading the program (or object) file 
again. 

(K) My INTERVIEW is overheating. 

Collected dust and dirt on the fan filter may be blocking the flow of air into the 
unit. Follow the instructions in Section 1.5(D) on cleaning the fan filter. If the 
problem persists, contact Customer Service. 
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2.9 Optimizing.Hlgh-Speed Operation 

It is a simple fact that the more tasks there are to accomplish. the longer it takes to 
complete them-time is a relative factor. This is also true of the INTERVIEW. 
When line rates are relatively high, it may be best to strip your program of 
extraneous tasks which would slow down the unit. 

(A) Record 
One option is to record the data for playback and analysis at a slower rate. 

Three sets of program selections for optimizing high-speed recording of data 
follow. All three versions assume that you are not loading in any program that 
will look at the TD or RD data. Bee. frames. packets. or EIA leads. All three 
versions record the data so that it can be run against more complex programs 
later on. 

The fastest version records data without displaying the character data to the 
screen. The next version records data at maximum speed while still displaying 
data. The third version records data with personality packages loaded in the 
unit so that a protocol trace is displayed in real-time. 

1. Recording without displaying character data. The first set of programming 
selections records all of a data line (including idle and time ticks) in 
bit-image data format. This is the fastest of the three recording scenarios. 

Beginning with the default screens. make the following selections: 

SETUP: UNE: 

Sync Char: delete both sync characters 

DISPLAY: 

Display Mode: @Hi4~*}t 

RECORD: 

capture Memory: user choice 
Data To Record: Wli.t;\fffi\f#Mk 
Stop at: user choice 

FEBUFF: 

Buffer Control Leads: ~ or i:~A 
Time Ticks: }. or H~f: with 1 second to 1 millisecond selected 

Using 1 millisecond time ticks. the maximum normal recording 
speeds for each of the disk types on the Record setup screen are 
as fonows: 

Single F10ppy Disk 
Multiple Floppy Disks 
20-Mbyte Hard Disk 
44-Mbyte Hard Disk 
RAM 
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TRIGGERS; -. 

For t~ja~Wt format, the following triggers will keep the unit out of 
sync; the unit works at optimum speed when it is not in sync. Enter 
these conditions and actions on a Trigger Setup screen: 

CONDITION: DTE 1 OFI8l ("don't careW) 
ACTION: OUT_SYNC BOTH 
CONDITION: DCE 1 OF 181 ("don't care·) 
ACTION: OUT _SYNC BOTH 

NOTE: When line rates approach the maximum recording speed. 
consider using high-speed RAM recording. See Section 11.4(A). 

2. Recording while displaying character data. The second scenario records 
data at optimum speed whUe still preserving the character display. 

Beginning with the default screens, make the following selections: 

SETUP: LINE/RECORD: 

LAYER: 

capture Mem()ry: user choice for type of ? ... ~ 
(do not select ft~; recording) 

FEBUFF: 

Suppress the idle line pattern under Idle Suppress using the 
following patterns: 

BOP: _m~~: T" 

On the Front End Buffer screen, tum off Suffer Control Leads 

and Time Ticks: 

Buffer Control Leads: W~j~ 
Time Ticks: ~.; 

Do not load any layer personality packages. 

TRIGGERS AND PROTOCOL SPREADSHEET: 

Do not load in any program that will look at the received data. BCe. 
or EIA leads. 
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3. Recording while displaying character data or protocol trace. The third setup 
version records data at maximum speed with layer personality packages 
loaded. 

Beginning with the default screens. check the following selections: 

SETUP: LlNEJRECORD: 

capture Memory: user choice for type of jJ~l~Ki::: 
(do not select i:~::: recording) 

FEBUFF: 

Suppress the idle line pattern under Idle Suppr ... using the 
following patterns: 

BOP: ~IW§*Ht;: "E 
m~j~[jM:: TE 

SYNC: til_g: FF" 

if~_~~r~~: F F 

On the Front End Buffer screen, tum off Buffer Control Le.d. 

and Time Ticks: 

Bufter Control Leads: :~![;!9;; 
Time Ticks: ~.: 

LAYER: 

When running SS7 layer personality packages. load Layer 1 
Compression package. 

TRIGGERS and PROTOCOL SPREADSHEET: 

Do not load in any program that will look at the received data. BCe. 
frames. packets, or EIA leads. 

(8) Monitor 

If you want to monitor the data in real time. but still optimize speed, select Time 

Ticks: ;.1 and Buffer Cont.rol Leads: ~::m;; on the FEB Setup menu. 

(e) TURBO 

The INTERVIEW 7200 TURBO and the 7700 TURBO can monitor data at high 
rates. To achieve the maximum operation speed. however, the active 
spreadsheet program should not: 1) load in any personality package; 2) look at 
(TD or RD) data. BCC's. (EIA) leads, frames. or packets; or 3) include OSI or 
other conditions which require a frame to be passed up to higher layers. 
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2 General Operation 

This means that the following Layer 1. line-related C variables should not be 
referenced: 

Event Variables: 

leva,_rcvd_char_Td 
levar _Tcvd_char _td 
levar Jd_bcc Jd 
levar Jd_bcc_td 
levar _bd_bccJd 
levar _bd_bccjd 
levaT _abortJd 
levar _abort_td 
levar _eia_changed 

Non-Eyent Variables; 

rcvd_char Jd 
rcvd_char _td 
current _ eia _leads 
previous _eia _leads 
ll_tick 30unt 
rd_modijier 
td_modilier 

Other C variables at higher layers are either specific to various protocol packages 
or have meaning only if a frame has been passed up the layers. In either case, 
they should not be referenced in your spreadsheet program. 
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Figure 3-1 The INTERVIEW keyboard. 
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Keyboard 

3.1 Hard Keys and Soft keys 

The ninety-four keys of the INTERVIEW include nine keys (eight variable or 
so/tkeys and a 1!3 key) that are positioned not on the keyboard itself but rather 
above the keyboard on the front panel, just below the monitor. The softkeys are 
placed directly below their (changing) screen legends. in order that the user will not 
have to take his eye off the screen to locate one of these keys. 

In Program mode, softkeys can move the cursor around menu screens and change 
selections in menu fields. On the Protocol Spreadsheet screen. softkeys are an 
alternative to direct keyboard entry: programming levels from layer down to specific 
conditions and actions are softkey-selectable. In Run mode. the softkeys serve as an 
extended keyboard for functions such as changing the display (from data to protocol 
trace or to a statistics graphic. for example). 

The keyboard itself consists of an ASCII keyboard and several special-function 
keypads, including a cursor keypad and an editing keypad that is used to modify all 
entries on the Protocol Spreadsheet screen as wen as text entries on various menu 
screens.· The ASCII keyboard includes five special. non-ASCII characters arranged 
on either side of the space bar that are used primarily to enter nonstandard 
characters in search strings. 

Most keyboard functions are explained in detail elsewhere in the manual. The 
editing keypad, for example. is covered in Section 26. Editor. The present section is 
intended primarily to indicate the range of keys available when the operator has 
placed the unit in Program, Run. or Freeze mode. 

3.2 Programming Keys 

Table :h 1 is a brief listing of some of the frequently used programming keys. The 
keyboards in Figure 3-2 and Figure 3·3 indicate all of the keys that are valid in 
Program mode. 
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ff)ffiS8 

CA) ASCII Keys 

Table 3·1 

Frequently Used Programming Keys 

In Program mode, always returns to the master 
menu from any other menu or screen. (In Run 
mode, either returns to master menu or loads, 
compiles, and runs program In IHRDlusrluser Intr!. 
See Section 2.2(8).) -

Move cursor from field to field. 

Change rotating-field selections. 

Completes an entry and tabs to next field. 

Moves cursor to beginning of menu screen. 

Goes back up to previous menu In program-menu 
tree. 

Loads and saves flies; loads In protocol packages; 
eXlitcutes other commands. 

Edit text entries. 

The set of ASCII keys is used in Program mode to provide names for mes and 
directories. to identify counters, timers. accumulators, and programming flags. to 
type in operator-defined messages called prompts and traces. to enter search 
and transmit strings on trigger menus. and to enter text on the spreadsheet 
screen. The ASCII character that appears on the screen is always the character 
shown on the keycap, with shifted characters shown at the top left comer of the 
keycap and control characters shown at the top right. 

It is important to note. however. that there may be a difference between the 
display of keyboard input in Program mode versus Run mode. In Program 
mode. a particular keystroke (8 pressed in conjunction with 8. for example) 
will always produce the same character (" -") in a data-entry field. In Run 
mode. a particular code-translate chart will be consulted and the character ("-" 
in our example) may not belong to the code set and therefore may be missing 
on the chart. Such a character cannot be trapped. transmitted. or displayed in 
Run mode: it is "untranslatable" (see Note. Appendix D1). Run-mode 
encoding of keyboard input is given in Appendix D1. Keyboard-to-Hex 
Translation. 
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Figure 3-1 Menu-screen keys. 

Two characters on the ASCII keyboard are part of the spreadsheet programming 
language but do not belong to any standard code set. They are « and ». 
These characters are produced by the combination of eJ and t!l or !!l and can 
be entered only on the Protocol Spreadsheet, and in the Xmlt: field on Trigger 
Setup menus. They are never transmitted. 

For examples of how these double-parens are used, see Section 25, Constants. 
and Section 29, Strings. 

Three standard ASCII characters have special meaning on the Protocol 
Spreadsheet. The double-quotation mark (") opens or closes a text list or 
string: see Section 29. Strings. The backslash (\) is an escape character. And 
the ASCII space produced by the space bar indicates the completion of a 
"k..,yword" (or "token") and normally changes the rack of programming softkeys 
along the bottom of the screen. 

E3 does not produce an ASCII control character in the INTERVIEW. It is 
always a cursor-movement key. Press eJ-1i to enter the CR character. 
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(8) Special Characters 

1iKJ. !lid .•. ~. and 8-8 produce entries only in search fields in trigger 
conditions and in spreadsheet conditions. §] is an on-off function. In the 
"on" condition it lights the LED on the keycap and produces hexadecimal 
entries both in search fields and in transmit strings. The function works as 
follows: with the hex function off. the key sequence ~. @. G!J. m. ID. m. ID 
yields the screen entry of A AT,. T,.. Hex is also a valid data-entry function in 
the Sync Char. Out sync Char, and Xmlt Idle Char fields on the Line Setup menu. 
in text-entry fields on the BCC Setup menu. and in the Preamble and Sync 
Pattern fields on the BERT Setup screen. 

(C) Load/Save 
8 and 8 call up the File Maintenance menu directly from any other 
programming screen. !§3 selects COmmand: E)~i.@t1J~~@lM on the File 
Maintenance menu, while E3 selects COmmand: \W$:1i1~tJ.triL 

(D) Print 
Press I-I to send the program menu (or spreadsheet page) that is currently 
displayed to a serial printer attached to the INTERVIEW. ~-I-l will print the 
full set of programming menus (or the full spreadsheet program). 

(E) Execute 
~ is the key that performs the actual load or save. ~ also performs other 
commands on the File Maintenance menu as well as various functions on the 
Disk Maintenance. Date/Time Setup. and Layer Setup screens. On the Protocol 
Spreadsheet, ~ may be used to perform a "write" operation from the screen to 
a file, or a "read" operation from a file to the screen. See Section 26, Editor. 

(F) Mark 
E3 has a special function on the File Maintenance Screen. When you have 
cursored down to a particular file in the File Maintenance directory. E3 selects 
that file for the next operation. Several files may be "marked" prior to the 
execution of a command. The 9 key also unmarks rows in the directory that 
have been marked already. 

E3 has a "program tab" function on the Protocol Spreadsheet: see (J). below. 

(G) Editing Keys, Menu Screens 
The editing keys that operate within text-entry fields on menu screens are shown 
in Figure 3-2. IIIJ inserts a space at the cursor position. A character can then 
be typed over the space. • deletes the character that is under the cursor. 
Characters in the same field to the right· of the cursor move left to fill the 
column vacated by the deleted character. ICWIII removes the entire data entry. 
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[I[J deletes the character just to the left of the cursor position. The cursor 
moves left as successive characters are deleted. Use {](J to correct a 
typographical error on the most recent keystroke (or the last several keystrokes). 

8-1Q.WJ restores the default selections for the entire menu screen. 

On the multipage tabular and graphic statistics screens. tlI.'l adds a blank 
statistics row above the cursor. fIl5 removes the row that has the cursor. 

(H) Editing KeY$, Spreadsheet Program 
These keys are shown in Figure 3-3. The operation of. and (](] is the same 
as on menu screens, except that here the use of these keys is not restricted to 
pa11icular fields. 

f!I!J adds a blank line above the cursor. fII5 removes the line that has the 
cursor. 8 erases the cursor character and everything to the right of the cursor 
ona given line. S enables/disables the spreadsheet editor. Refer to Section 
26. Editor. for editing softkeys and meir functions. 

Figure 3·3 Spreadsheet keys. 
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There is a separate insen mode in the spreadsheet editor. This mode is invoked 
by two keys. III and lm!I. When the mode is enabled. the word <Insert> 
appears at the top left of the spreadsheet screen. In insen mode. the operator 
types in a block of data while succeeding text is pushed forward with every 
keystroke. 

Press ., a second time to exit insert mode and return to overstrike mode. 

NOTE: fIWl is not an alternate-action key that toggles the spreadsheet 
from Insert to overstrike mode. Only fill accomplishes this function. 

(I) Cursor Keys, Menu Screens 

See the bottom right of Figure 3-2. I!I and G1 move the cursor from line to line 
on programming menus (including triggers). 8-1!1 moves the cursor to the first 
field in the menu. 8-1!l places the cursor in the last field in the menu. EI and 
E1 move the cursor from field to field on the same line. In text-entry fields. 
they move nondestructively right and left over text that has already been 
entered. IJI) and IJi) rotate the selections at the cursor position; 

8 and 8 are field o~nted. They move the cursor dOW1\ or to the right. 
depending on where the next menu field is located. 

Whenever a programming menu is first entered, the cursor is in the -home" 
po$ition. Ei moves the cursor back up to this position. Home may the the first 
field on the menu. Or it may be a 'lOftkey ~k.that selecti amona menus .or 
among ~ds on a lengthy menu. Several screens have more than one home 
position that are accessed consecutively when you"home ·upwards" from below. 
See. for example. the Line Setup or Triuer or Mise Utilities screens. 

When you are accessinl a programmin& screen (except the main-menu screen or 
the ~wo Statistics menus). the (II)'key will mum you to your previous menu. 
You may use this key to backtrack throu&h several previous, screens. 

On the two multipage Statistics screens. (II) and (111 cause a pa.--by.-page 
scroll. 

(J) Cursor Keys, Spreadsheet Program 
In a,Jpreadsheet program. thecursor...a,rrow keys move the cursor by .one 
cOlWnn or one row. 8 moves the cursor to t:be.current inclent position on the 
Aext 1iRe~ IlIh.and(IiJ caU5e·ttM .... to ecrou._1iM at a1ime. wMe (II) 
aAd l:B).cause a page-by-page scroll. Roll and page keys ddn~ affect the 
cursor. 

"Home" is the top left of the currentscrec:n. To cursor to the. beginning of the 
spreadsheet program. press e-m. Press l!!3-G) to go one line below the last. __ . 

line of the program. 

3-8 



3 Keyboard 

To cursor to the beginning of a given line, press 8-8. To "express" the 
cursor to the end of the data-entry on a line, press S-S. 

To cause the cursor to skip forward from keyword (or "token") to keyword. 
pressEl-S. 8-8 causes a reverse skip. 

Any cursor movement across keyword boundaries will change the softkey-option 
rack along the bottom of the screen. 

E3 may be used as a kind of "program tab" to mark a place in the Protocol 
Spreadsheet where the cursor will automatically revert on command. With the 
cursor in a position you will want to return to quickly and conveniently. press 
E3 followed by a number key-Ill. for example. Then go ahead and move the 
cursor any distance in either direction from the marker. 

When you wish to return to the "mark 2" position. press.8-E3 followed by Ill. 
Up to ten numbered cursor-markers may be reserved in the spreadsheet 
program. 

(K) Softkeys and 8 
Depending on which IQenu field has the cursor. all selections are mapped to 
softkeys at various times.. On menu fields. the 8 key has the same function as 
8: it moves the cursor to the next field. So there is a way to move around 
the menu and make selections without using the cursor-arrow and other 
keyboard keys. 

When the operator is using $Oftkeys to enter a spreadsheet program, he uses 8 
to mean. "Escape to the previous (higher) level of programming." Figure 3-:4 
illustrates how two depressions of the 8 key can take the program from a 
specific EIA condition all the way to the highest level of softkeys. 

Figure 3-4 Moving to a higher rack of softkeys on the Protocol Spreadsheet. 
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3.3 Real-Time Keys 

The keyboard in Figure 3-5 indicates the keys that are valid in Run mode when the 
data is displayed in real time (rather than frozen). In addition to the keys highlighted 
in this figure. the C programmer may use the variable keyboard_any_key to monitor 
input from every key except I!€J, •• ~. and sofikeys !TIl through (ill. See Section 
69. Other Library Tools. 

Figure 3-5 Real-time keys. 

(A) Hex 

In normal Run-mode operation. the ~ key controls an on/off decoding 
function that converts all the da.ta on the screen to hexadecimal. Note that the 
screen-decoding function of ~ does not light the LED on the keycap. Only 
the data-entry function turns on the LED. 
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(8) Freeze 
~ controls an onloff function that freezes the screen display. For line data, 
program activity and bit-image recording continues. Character recording will not 
continue since the display buffer (character RAM) is frozen. 

A similar freeze function can be activated when a Capture: m~f _1 action 
is performed by a trigger. The difference is that while the manual (keyboard) 
freeze permits you to scroll through the data buffer, trigger freeze does not. 

(e) Record 
For line data. E3 controls a manual startlstop function that records data 
according to the parameters selected on the Record Setup menu. For disk data. 
press E3 to suspend/resume playback. 

NOTE: Although playlj.ck is immediately suspended when you 
press 8. the $¢re~n ~ll1~ontinues until the character buffer's 
contents are fuUydispIayed. (porbit-imagedata. the FIFO must 
empty.) At slower. playbaekspeeds. YOUtnaynotice a slight delay 
before the display actually {fee_s., 

Notice the record/playback status field next to the block number field in the 
status area of the Run-mode display screens. See Section 5.2. The initial status 
indicator displayed in. this field is dete~ed by Line and Record Setup 
selections. See .$ecti()ns 4.2 and H. It is subsequently controlled via the 8 
key. 

(D) Cursor Keys 
When a mu1ti~eStatistics display (tabular orgrapmc) is presented in Run 
mode, UIil and fEcause the rows of values (or bars) to scron up or down one 
lint at a time. while • and llf) cause a page ... by-page scroll. 

m and 8 serve t",opurposes. When~eRun-mode display screen is the Display 
Witldow. r.±land.ttlate tmderthe programmer's ,control. (Refer to Section 69, 
O~er Library Tools.forinfor;rnation on keyboard variables and the send_key 
routine.) .For exampu,.these keys could be used to move frem field to field on 
a menu created in the Display Winqow. For aU other Run-mOOe screens, GJ· 
and ttl control the playback speed of data from a disk. @ slows the data speed 
by half. while ttl dOlJbles the current speed. 

(E) Softkeys 
In Run mode. the softkeys will change the display selection. Selectable display 
modes include character data. character data plus control-lead timing. protocol 
trace. program trace of state-to-state movement and of user-entered messages 
caned "traces," an application-specific "display window," and statistical 
tabUlation or graphic display of counters and timers. 
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There is also a Run-mode softkey selection called NO DtSP. This suppresses the 
writing of data to the screen (though not to the screen buffer). See Section 
5.11 for an explanation of this display mode. 

3.4 Freeze-Mode Keys 

The keyboard in Figure 3-6 indicates the keys that are valid in Run mode when the 
data display has been frozen. 

In addition to the keys highlighted in Figure 3-6, the C programmer may use the 
variable keyboard_any_key to monitor input from every key except ~ ••• 8. and 
softkeys lEi! through (fj). See Section 69. Other Library Tools. 

Figure 3-6 Freeze-mode keys. 

(A) Hex 

In Freeze mode. ~ controls an on/off decoding function that converts all the 
data on the screen to hexadecimal. 
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(8) Freeze 

8 will also unfreeze a frozen display. For disk data. it will resume playback 
and program activity. 

(e) Record 

The recording of live data can be stopped and started even while the display is 
frozen. The E3 key will not resume playback of disk data that was frozen via 
the 8 key. 

(D) Print 

Press I!-I to send the current frozen screen to a serial printer attached to the 
INTERVIEW. I-I together with S will send the entire data buffer. 

(E) Cursor Keys 

The cursor keys work on the frozen data buffer the same way they work on the 
spreadsheet screen. Cursor-arrow keys move the cursor by one column or one 
row. (JfiJ and Oil cause the screen to scroll one line at a time. while GID and 
!lID cause a page-by-page scroll. Roll and page keys do not affect the cursor. 

E!3 will move the cursor to the first (and oldest) character in the character 
(screen) buffer. When 8 is pressed together with S. the screen and cursor 
move to the last (or newest) character in the buffer. 

When a multipage Statistics display (tabular or graphic) is presented in Freeze 
mode. (Ii) and I1il cause the rows of values (or bars) to scroll up or down one 
line at a time. while (II) and [Ill cause a page-by-page scroll. 

(F) Softkeys 

All softkeys are valid in Freeze mode· and serve the same functions as in real 
time. 
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line Setup 

Select Line Setup Feature: 

I F1 I I F2 I I F3 I I F4 I I F5 I I F6 I I F7 I I Fa I 
MODE SOURCE CODE BITS FORMAT CLK SRC B-ORDER NRZI 

I I I I AUTOMON MONITOR EM DTE EM DCE I 
BERT DTE BERT DOE 

Select Clook Source: INTERNAL 
LINE T ~ ""j"NAl ~ NAZI: NO YES 

I Enter Internal Speed: ~ I MIL: NO YES I FLOPPY' FLOP?Y2 HRD DSK I 
BlOCk No.: I,Enter DTE Speed:2400 I 

Enter DCE Speed:2400 

I EBCDIC ASOU EaCD XS_3 IPARS BAUOOT SELOTRO 

Select ~lt Order (normal or reversel 
Select Number of Bits Per Character: 

a BITS 7 BITS 6 BITS 5 BITS 
Polarity (normal or Inverted) 

NORMAL REV-NOR NOA-/,.N REV-INV 
Select Parity: 

Even Odd Space Mark None 

SYNC BOP ASYNC ISOC 

T T T Enter Sync Character: ..ll-. 
Select Outsync Condition: Display Abort Symbols 

Q.tlI. OFF 
OFF ON 

I~nter Outsync Character: F" Xmlt Idle Character: ~ 
Enter Number of Chars To Produce Outsync: 1 

Select Number Of Stop Bits: 

Display Idle Characters? 
, 2 

OFF ON Select Receive Block Check 

Tum On Autosync? ON OFF 

OFF ON 
Xmlt Idle Character: ",. (emulate only) 
Select Receive Block Check 

ON OFF 

Figure 4-1 Une Setup menu. 
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4 Line Setup 
The Line Setup menu is the configuration menu for line parameters such as data format 
(synchronous or start-stop). code. clock, bit order. and bit polarity. The data may be 
received at a modular test interface. generated internally. or played back from disk. 
Figure 4-1 shows the fields and selections on this menu. 

The Line Setup menu is on the left half of the Line Setup screen. Press 8. then 1m. 1m, 
to access this screen. 

4.1 Mode 
The first field on the Line Setup menu is Mode. In this field you select the type of 
operation you intend to perform with the INTERVIEW. 

Available modes are Automonitor. Monitor. Emulate DTE, Emulate DeE, BERT 
DTE and BERT DCE. 

Select ~~: (the default mode) if you are not certain of the line 
characteristics. When you press (SJ. the unit will test samples of line data. 
autoconfigure. and begin to monitor. Once the unit is configured, change the mode 
to ~t~~1~. This is to prevent the unit from autoconfiguring every time you go 
into Run mode. 

To use Automonitor, you must also select Source: ta. Source: ~_~ does not 
provide data samples for the unit to test. In this instance. it cannot autoconfigure. 

Select Mode:Wi.~~~M: if you intend simply to monitor data. a.nd you wish to 
enter the configuration parameters yourself. The INTERVIEW is a passive monitor 
{that is, it does not regenerate signals}. Once the unit's DTE and DCE connectors 
are attached to the data line, the unit will not interfere with data transmissions when 
it is in Automonitor or Monitor mode. Select Mode: ~~~;~iif~ also when you 
want to play back data from a disk. 

NOTE: Before data can be played back or the line monitored. 
all transmit actions must be cleared from the trigger menus, 
and all SEND actions and RECEIVE or RCV conditions must be 
deleted from the Protocol Spreadsheet. These conditions and 
actions are for emulate mode only. 

f~_!. Make this selection for interactive testing of a modem or testing of a 
DTE across modems. Break the data line from the DTE and connect the modem to 
the TO DCE interface on the interface module at the rear of the INTERVIEW. 
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Note on synchronous and BOP operation: The INTERVIEW 
can transmit using internal dock (SCTE) when it is emulating a 
DTE; but in order to display its own transmit data as well as 
receive data, it must be connected to a modem or other DCE 
device that is providing SCT and SCR clock. 

If you are emulating DTE and external clock is not available 
for synchronous or BOP operation. select Clock Source: 
~i~MMiB.~HM and patch SCTE to SCT. 

~;~'fil:l~"t#. This mode is for direct, local testing of a DTE (such as a terminal. 
PAD, or front end). Break the data line from the modem and connect the DTE to 
the TO DTE connector on the interface module at the rear of the unit. 

'<;";'~t;:~t:t":':':>: I thO d will th BERT th' f' d th :l::t~;:>::;~:»:.;;i:~i:. n 1S mo e you run e test at IS con Igure on e 
BERT Setup screen, using the TD lead to transmit and RD to receive and analyze. 

jf:fit_'t~MHM. In this mode you will run the BERT test that is configured on the 
BERT Setup screen (Section 9), using the RD lead to transmit and the TD lead to 
receive and analyze. 

4.2 Source 

This selection field determines the source of the data to be monitored or tested. 

i.~~ is the default selection. In Monitor or Automonitor mode when !\¥$.i is 
selected, the INTERVIEW will monitor data received at either of the line-interface 
connectors on the interface module at the rear of the unit. 

In Emulate DTE mode when ~i is selected, the INTERVIEW will transmit on pin 2 
(TD) and expect to receive data on pin 3 (RD). In Emulate DCE mode, the unit 
will transmit on pin 3 eRD) and monitor pin 2 (TO). 

Part of any disk may be set aside for the recording of live data. Line data may be 
recorded directly to disk, recorded to RAM and then transferred to disk, or captured 
in the screen buffer (RAM) and transferred to disk. To record to disk or RAM, use 
the fields of the Record Setup menu on the Line Setup screen (see Section 11, 
Record Setup). Capture in the screen buffer (character RAM) is discussed in 
Section 22.9. 

For data to be available for playback, it must reside on a disk. Therefore. data 
stored in bit-image RAM or screen buffer RAM must be transferred to disk using the 
Data Transfer command. See Section 12.4(C). 

On the Line Setup menu. the Sourc.:~P.iiK selection allows data that has been 
recorded to the data-acquisition track to be played back for testing and display. 
Selecting _; brings up two new fields. Choose from ~iRM (FLOPPY1). iiRii 
(FLOPPY2), and ~~ (HRD DSK) in the Disk No. field. 
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Enter the starting block number in the Block No. field. Valid entries are 0 to 99999. 
If you do not enter a value. the value will default to zero. Block 0 means that 
playback will start from the beginning of the data source, regardless of the actual 
block number. All other entries represent actual block numbers . 

. NOTE: It is not necessary to enter leading zeroes in this field. For 
example. you may enter 10 instead of 00010. 

Whenii.~~ is the source selection, a record/playback field (on the top line in the 
status area) on Run-mode screens will indicate whether playback is in progress or has 
been suspended. If playback is ongoing. a up" appears next to the block-number 
field. If you suspend playback by preSSing 8 or using a program action. lOS" will 
be displayed. The record/playback field will be blank if a disk is not present in the 
selected drive or when the end of the data"":acquisition tracks is reached. This field 
will also be blank if you enter a starting block number on the Line Setup menu that 
a) precedes the block number at which data actually begins. or b) exceeds the block 
number at which data actually ends. Change your entry to zero. 

4.3 Code 

NOTE: An lOR" in the record/playback field indicates that line-data 
recording is in progress. See Section 11. 

The standard Code selections are ~It~, jg~!'~.f. Bff{*!~W;ij. i~W~ij;~N~:!, 
~[UMm.~lK;, and ~itij. Default is .Br@W. 

Appendix D1 gives keyboard-translation tables for all the codes that are standard in 
the INTERVIEW. These tables indicate the hex byte that is transmitted (or searched 
for) and the actual character displayed in Run mode as a result of a given keystroke 
(unshifted, shifted. or control) made while the cursor is in a data-entry field. 

Note the difference between Run-mode display and Program-mode display of 
keyboard input. In Program mode. a particular keystroke <S pressed in conjunction 
with B. for example) will always produce the same character ("-") in a data-entry 
field. In Run mode. a particular c:Ocle-ttanslate chart will be consulted and the 
character ("-" in our example) may not belong to the code set and therefore may be 
missing on the chart. Such a chatacter cannot be trapped. transmitted. or displayed 
in Run mode: it is "untranslatable" (see note. Appendix D1). 

Appendix D2 gives an input-to-display translation table for all of the standard codes. 
Nexttd each hexadecimal value (input) is the ASCII-keyboard character or control 
charact~r (display) in each of the various codes. "Input" refers to bytes. both 
received and transmitted, in hexadecimal notation before they are converted to 
characters and displayed on the monitor. 
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4.4 Bits 

Identify the number of information bits for the selected code in the Bits field. Do not 
include the parity bit. Options are t:gt, :@fi', m~t, and HM:. 

4.5 Parity 

In the Parity field select the type of parity used in the system being tested. The 
choices are i~~:~. !'i:BMi. Hi~Wtt. ~~.i~. and [~j::. The parity bit is additional to 
the information bits. 

A data character received with a parity error will appear on the display with a bar 
through it. 

4.6 Format 

NOTE: 8-Bit odd or 8-bit even parity is a functional choice. but 
eight bits plus mark or space parity is not a valid selection. 

The Format selection field allows you to program the INTERVIEW correcdy for the 
protocol to be monitored. The selection in the Format field determines many of the 
selection subfields that follow. 

(A) Sync Selections 

Selecting if:"ifj*:~: for Format results in the group of subfields shown in 
Figure 4-2. Choose K"H~!'! for Bisync format. 

Figure 4-2 There are eight subfields under Format: SYNC. 
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1. Sync characters. Sync Char is a data-entry field that determines the 
synchronization pattern for synchronous data protocols. When the receivers 
are looking for synchronization, every occurrence of the sync pattern results 
ina ID (sync) symbol on the data display. Refer to Outsync and Autosync, 

below. for the conditions under which the receivers Jook for sync. 

The synchronization characters default to ~ ~ . Adjustments for your parity 
selection are automatic. For example. ~ in odd-parity ASCII is 1 .. but in 
even-parity ASCII the INTERVIEW converts lI, to ". For most cases, 
therefore, you will not have to make any entry in the Sync Char field. 

~iMM(t and ji'Jjii'WMm are exceptions in that the control character ~ does 
not occur on their translation tables. If ~ is entered as a sync character for 
these two codes. it is treated like any other untranslatable character and 
converted to SPACE or NULL. inappropriate for synching. 

For jf_mkM. the hexadecimal value 'F'. should be entered manually in the 
Sync Char field (see Figure 4-3). In the case of D1ii~fif@t, the correct sync 
pattern is 3" Is. 

Figure 4-3 Different codes have different sync parameters. 

The correct synchronization patterns for the various standard codes in the 
INTERVIEW areu$ted in Table 4-1. Arly other one- or two-character 
sequence may be entered. using alphanumeric keys, control characters, or 
hexadecimals. 

The character entered will be adjusted for parity unless Parity: ~%~),:: has 
been selected or unless the entry has been made in hexadecimal. For 
hexadecimal entries no pcuity adjustment is made. You must adjust 
hexadecimal entries yourself to take parity into account. (Do not adjust 

. parity for the default hexadecimal sync characters in IPARS or XS-3). 

To enter a one-character synchronization pattern, position the cursor in the 
Sync Char field and dep.ressJ~I. This will clear the field. Enter the desired 
character. 
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Table 4·1 

Synchronization Parameters for Standard Codes 

Code Info Bits Parity SY1 SY2 

EBCDIC 8 None ]2 32 

ASCII 7 Odd 1.1. 

(Space 1.1.) 

(Even or Mark ",",) 
EBCD 6 Odd ]030 

(Space 30 30 ) 

(Even or Mark ToTo) 

XS-3 6 Odd lIS 3S 

IPARS 6 None lI,,3£ 

SELECTRIC 6 Odd 

2. Outsync. When the unit enters Run mode in synchronous format. the 
receivers are always out of sync, looking for sync. After initial 
synchronization. the receivers stop looking for sync. Outsync: ~~:~~: means 
that the receivers can return to the original outsync. looking-for-sync 
condition as soon as a particular out5ync pattern is encountered. Unless this 
pattern is encountered (or unless Autosync: t~t is selected). synchronization 
can occur only once during Run mode. 

The default Outsync sequence is one ifE (pad) or hex "" character. Any 
character may be entered in the Char field. The # field is a decimal field. It 
allows you to specify how many times the character must occur consecutively 
(from one to 255 times) before outsync will take effect. ' In transparent text, 
there is a possibility that legitimate data "r will occur. Also, the block-check 
character may occasionally mimic the outsync character. Normally these 
problems are solYed by turning outsync off (and autosync on) or by 
increasing the number of outsync characters to 2. 

3. Display idle. Display Idle: ¥W.~i prevents display and buffer-storage of idle 
characters from the time the receivers go out of synchronization until they 
see the synchronization pattern again. If you select ~~l§~!'i. the idle characters 
will be displayed on the monitor and also saved in the data buffer. 

4. Autosync. When Autoayno is _~, the receivers will resynchronize every time 
they see the selected synchronization pattern. even if they are in sync 
already. When autosync is enabled. the logic constantly tests for the one­
or two-character pattern on a bit-by-bit basis. When a match is found. it 
becomes the new reference point for character framing. 
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This is a useful selection when data does not have a unique outsync 
character (as when a transmitter idles the sync character, for example). 
Autosync is also useful where one block of data follows another by less than 
a full character interval. Autosync will detect the synchronization pattern 
and adjust to it even though it is skewed in relation to the previous sync. 

As long as autosync is off. there is no danger of accidental synching in the 
middle of a block of data. since receivers that are already in sync do not 
look for sync. While autosync is on. accidenta1 synching may happen when 
a sequence of bits in the data mimics the sync pattern. You may reduce the 
chance of random synching in the middle of a block of data by always using 
a two-character synchronization pattern whenever autosync is turned on. 

In normal synchronous operation. outsync is on and autosync is off. Once 
the receivers go out of sync, the receiver logic tests for the one- or 
two-character sync pattern one bit at a time. just as when autosync is on. 
Enabling autosync means that the bit-by-bit search is conducted all the time. 
even when the receivers are already in sync. 

5. Block-check overlays. Rev Blk Chk is a subfield of Format:~*i.jji. .~ilR;f . 
andM!m81't; . This field is discussed in Section 8. Block Checking. 

6. Transmit idle character. The Xmlt Idle Char field is valid for both g~t 
and @j~~: formats. It allows you to specify what idle-line condition will be 
applied by the INTER.VIEW in Emulate modes. Alphanumeric. control, or 
hexadecimal characters may be entered in this field. The default idle-line 
condition for f~W format is steady mark (hex F,). 

(6) 6it,..Orlented Protocols 

Format: @J.!!~@ selects bit-oriented protocols that use 7£ framing and 
zero-insertion. Examples are X.2S, X.7S, and SDLC. 

In BOP protocols, the synchronization flag pattern, conditions for outsync. and 
block-check calculation are always defined. Any fields on the Line Setup menu 
that pertain to synchronization and block-checking disappear when im:_M is the 
Format selection. The sub fields under Format: rit_l~ are Display Abort and 
Xmlt tdh. Char. See Figure 4-4. 

Figure 4·4 Synchronization and frame-check parameters are automatic (and 
therefore not selectable) under Format: BOP. 
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1. Dlsp1tU, abort. The seven 1-bits in a row that signal an "Abort" to BOP 
receivers can occur during 1'£ idle as wen as in the middle of a frame. Since 
these idle aborts are not aborted frames but merely indicate missing zeroes 
in the fe-idle bitstream. you may want to suppress the display of these 
"glitches" by selecting Display Abort: i'.!:. This is the default selection. 
Display Abort::i§ffl: does not pertain to aborted frames. which will be 
displayed in any case. 

2. Transmit idle character. This field is valid for bothllYN9.? and tM*i~fl 
formats. See underJ~;~j. above. The default idle character for ft_Mi 
format is the l'E flag. Press~, Iil. @. (not 8) to enter this idle character. 
Only TE or F,.. idle is valid for BOP. 

(C) Start-Stop Format 

For start-stop data. choose Format: t:Ji~f: or §'f."§W!.j~~ . Then you may choose 
either 1 or 2 Stop Sits. as shown in Figure 4-5 .~~:: is the correct Format 

selection for data that has start/stop-bit framing if both digital devices rely on 
internal clock. If clock is provided on the interface for one of the devices 
(isochronous operation), select Format: jI:j§§:i.~~:. 

Figure 4-5 Async receivers go out of sync when a selectable number of stop bits are 
received. 

4.7 Clock Source 

Clock Source and Speed apply to data in any format. Selections for Clock Source are 
Mf"lBj_@*', r;r.rff~~tl~. and ~~fit. If Format: ~~t#.§:, has been 
selected. the clock source must be internal (or internal-split). Async means that 
there is no clock on the interface leads, and the INTERVIEW will not look for 
external clock nor recognize the clock signals if they are there. 

Note on synchronous and BOP operation: The INTERVIEW can 
transmit using internal clock (SCTE) when it is emulating a DTE; but in 
order to display its own transmit data as well as receive data, it must be 
connected to a modem or other DeE device that is providing SCT and 
SCR clock. 
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If JQu are emulating DTE and external clock is not available for 
synchronous or BOP operation. select Clock Source: \~W~M'~::Mr and 
patch SCTE to SCT. 

~~! allows you to monitor or emulate irt asynchronous systems that have 
different baud rates for Receive Data and Transmit Data. and to emulate a modem 
on dual...,speed. synchronous lines. When ~~f rotates into the selection 
field. speed settings for both DTE and DCE appear below it. See Figure 4-6. 

Figure .... ' Internal cmk may be $pUt into DTE and DCE speed settings. 

If you are monitoring or emuiatirtg a DTE on a duaJ-speed. synchronous line. the 
proper clock-source selection is j{@~ftM. sirtce the modem is already supplying 
both clocks. 

4.8 Bit-Order /polarity 
Bit Order/Polaritv: f!.ill"Zil\ means that both the bit order and the bit polarity 
are "nonnal." ~~ means that the bit order is reversed while the polarity 
is normal. Other selections are ~~~.!ll and ~jjW.jiWMf!H@. 

Normal bit order means that when a character is encoded into birtary for transmission 
(or decoded from binary for display), the first bit transmitted (or received) will 
correspond to the rightmost bit in the INTERVIEW's hexadecimal value for that 
character and code. The code-conversion for every hexadecimal value is given in 
Appendix D2. Hex-to-Display Translation Tables. 

When reverse bit order is selected. the hexadecimal display for each byte does not 
change; but now the fU'St bit to be transmitted and received will be the leftmost bit in 
the binary version of the hexadecimal. (Leftmost, that is. except for the parity bit. 
For obvious reasons, the parity bit always is the las1 bit transmitted.) Reverse bit 
order is appropriate for certain standard codes such as IPARS and EBCD (which 
then becomes REV EBCD). 

Usually the rightmost bit fOT the hex bytes on a translation table is the 
least-significant bit, but not always: the right-hand bit is the most-significant bit in 
two older IBM code sets, EBeD and SELECTRIC. But whatever the code set. 
normal bit order establishes a correspondence between the rightmost bit on the 
hexadecimal table and the first bit transmitted or received. 
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For normal bit polarity. the INTERVIEW's RS-232/V.24 transmitters define logic 1 
as more negative than -3 V and logic 0 as more positive than +3 V. When you 
inven the bit polarity by selecting Bit Order/Polarity; :{:jiij~@®~~rt or ;:::5~¥Bi~f:l]n::, 
logic 1 becomes +3 V and logic 0 switches to -3 V. Logical inversion changes the 
voltages for bits"in data characters (11), the ASCII sync character. becomes ---+-++­
instead of +++-+--+) but the inversion does not affect voltages for stan/stop-bit 
framing and mark idle. The stan bit still signals the transition from negative to 
positive voltage. Stop bit and idle are still negative voltages. but now they are read as 
logic 0 instead of logic 1. 

Note that the display LEOs above the INTERVIEW monitor always shine red when 
the voltage level is +3 V or greater. This is true for data leads as well as control 
leads, regardless of the data logic (polarity). 

4.9 NRZI 

When NRZI: ii~~f is selected, INTERVIEW transmitters and receivers use the Non 
Return to Zero (Invened) mode of signal sense. In this mode, logic 0 is defined not 
as a plus-voltage threshold. but rather as any transition from plus to minus or from 
minus to plus. Logic 1 is defined as an absence of transition. 

4.10 MIL 

NOTE: Since the hardware that accomplishes NRZI formatting is 
not on the playback path for disk data. NRZI: ;~~, must be 
selected when the original line data enters the FEB. The NRZI 
selection will have no effect during playback, whether the data 
was recorded in character or bit-image format. 

MIL::~$:: designates MIL-lS8 operation, which inverts all signals on the data leads 
(including idle). In MIL operation there is no need to invert bit polarity. Note that 
MIL operation does not convert the voltage levels to MIL-ISS specifications. 

4.1 1 Sample Line Setups 

Figure 4-7 shows typcial Line Setup configurations for various protocols. 
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~~*~~.:tY.r:;~·t"" 
Xmit~~leChar' :,-. . ..•.•.... 

Clock Source:: 

Bit ..•. O .• ·• .. r.der;p.Ol~rit.\:I.· ... 'd •. · ...... 
NRZI:_. MIL:·JB·.· ... · 

X.25 

COde:",· .... . ... ~ ..... 
Blts'; ....••.......... ·arlt~··:IIlIII. 

~wf~~{$i,,;····;·.··········· 
Clock<Source~ . 

B .. ·· •. i. t •. O.·.·f". derX.POl.ar. t. t\:l.· ..•. I!~; •.• ·•·· •• .. 
NRZI:·a······ "MIL:_ 

l'iORl'lAL 

ISDN 

Code: •••••• 
Bits: . 
Pormat: 
~tS.9ric: .. 
DlsplaH '. 

4 Line Setup 

Clock Source: i)<;TERNRl . 
.. " .. : ....... :- ,-. . 

B.it. o.·· •. r ..... ,./. :.p.o .. ·J.ar.i t\:f~-I'RI.·.r.lNnt.f2i.I--
NRzr: .'. • .•.. "MIL:_ 

BISYNC 

SNA 

."' . -. : 

ct~ ckSQur'c~: •••• 

SS#7 

Figure 4-7 Sample Line Setup configurations for the following protocols: X.25, SNA. 
ASYNC, BISYNC, ISDN. and $S#7. 
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5 Run-Mode Display 
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Une Setup 

Select Which Setup To Perform: 

I F1 I I F2 I I F3 I I F4 I I F5 I I FS I I F7 I I F8 I 
LINE DISPLAY RECORD 

I 
Display Mode: 

NO DlSPLAV DATA PROG TRACE OSPWNO USER TRACE PROTOCOL STATISTICS 
-r--

I ~ 
Type: DUAL SINGLE DATA + LEADS I Enter User Trace Number (1-7): _I 

I 
1* RTS/OTS: NO VES;I 

CO? NO YES I Type: TABULAR GRAPHIC I OTR/OSR? NO YES Enter Trace Layer (1-7): _ 

Suppress Data: M: XXXXXXXX Enter Test Name: 
Enhance Data: ___ M: XXXXXXXX 

Display States? NO ves 

• Control leads are TIM-dependent 

Figure 5-1 The Display Setup menu. 
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5 Run-Mode Display 

Press ~ to compile and execute a test program. The compilation phases are discussed in 
Section 2.5. 

If HJim§Mi.!iit~m~ is the Mode selected on the Line Setup menu. the compilation will be delayed 
until the unit has configured its line setup parameters automatically. 

5.1 

Status: 

Auto Configure 

When the operatOr presses I!i!1 with Mode: M1.m~#'}f (the default mode) selected 
on the Line Setup menu, an Auto Configure program is loaded in that displays the 
screen in Figure 5-2. A Status field appears at the bottom of the screen, identifying 
the stage in the auto-configure procedure. The fast stage is a cIock-sampling phase 
that is reflected in the Status field as Capturing Sample #1. Once cIoek source and 
cIock speed have been determined. these parameters are posted to the screen (see 
Figure 5-2) and the autoleam process moves to its second phase. Capturing Sample 
#2. 

** Auto Configure ** 

Code: 

Format: _ 

S~nc Chars: • 

Clock: IBtI 

• 

Bits: • 

Parit~: _ 

BCC: _ 

Speed: _ 

k* 

Figure 5-1 Clock and Sp.fld are analyzed during the capture phase. 
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The unit remains in this stage from 1 to 6 seconds. depending on the data 
speed-one second for data capwred at 19.2 Kbits per second or higher. a longer 
duration for capwres at lower speeds. When the sample period ends, the sample is 
evaluated for its suitability as the basis for a new configuration. 

If the sample is adequate-if it contains a high enough number of "meaningful 
transitions" and meets other similar criteria-the unit enters its configuring phase and 
arrives quickly at an estimate of all the line-sewp parameters. 

The unit does not try to configure itself if the first sample does not meet the criteria 
for adequa.cy. Rather it returns to sampling data, this time CapWring Sample #3~ and 
so on until a good data sample is found. 

NOTE: If an autoconfiguration is attempted on a line with no 
data or clock. the data-sampling will go on indefinitely. If the 
operator presses 8 and checks the Line Sewp menu. he will 
find the Clock SOuroe field set at --.:mim and the Speed at 
168000 bits per second. This is the first (highest) internal clock 
speed that is tested. Without data, the software will have had no 
reason to reject this speed and try the next lower one. 

The initial data sample is very important. If at any time you wish to restart the 
autolearn process and try for a "better" initial data sample, press 8 to terminate 
Automonitor and press ~ to begin again. 

Clock and Speed (see Figure 5-2) are analyzed during the capWre phase. Other 
parameters are analyzed during the configuring or "learning" phase. When the unit 
has arrived at an estimate of all the parameters. the Status changes to Unit 
Configured. The complete set of parameters is displayed for one second (see 
Figure 5-3), and the selections on the Line Setup menu screen are updated. After 
one second, the unit shifts to Run mode. compiles the program that is entered on the 
setup screens (including the new Line Setup), the Trl18er Menus, and the Protocol 
Spreadsheet, and begins mOnitoring with its new configuration. 

If the operator presses 8 while the unit is in the learning phase, the Line Sewp 
fields will be updated to include any parameters already reaistered on the Auto 
ConfIgui'e.a..en. PreIIina S!), however, ..mal .. ,. initiaHze the autoleam process. 

NOTE: In ord~r for the . unit to configure itself successfully to 
monitor synchronous data. the sync characters should be 
preceded by two or more idle-time characters. 



• 
Status: 

** Auto Configure ** 

Code: ASCII 

Format: _ 

S8nc Chars: • 

Clock: II:tI 

Un 1 t Con f 1 Flu:--'ed 

Bits: 11 
Parit8:a­

BCC: 

Speed: 1IIl'. 

5 Run-Made Display 

•....•... _' . ••• P' -
Figure 5-3 The entire set of parameters is displayed when autoconfiguration is completed. 

The INTERVIEW's Automonitor mode has been designed to be (1) fast. and (2) 
90% accurate. To satisfy the first criterion. the software acts on two assumptions: 
first, that the protocol is a fairly typical one; and also that the data sample is typical. 
(For example. an X.2S line without traffic cannot be distinguished from an SDLC 
line that also merely is idling 7E flags. In the absence of valid data, the Automonitor 
logic witt not configure the unit.) Automonitor is designed as a tool for setting up a 
piece of test equipment properly. to be used with other tools. These tools include the 
Line Setup menu and the operator's own knowledge and experience. 

5.2 Entering Run Mode 
Figure 5-4 shows the screen of the INTERVIEW after Run mode has been entered. 
In any display mode. the data screen has three basic divisions. 

The top two lines of the screen are status lines that provide setup information 
including test mode (monitor. emulate, or BERT). data source (line or disk). disk 
drive (hard, floppy 1. floppy 2-when source is disk). block number (for data 
recordi3gor playback), record/playback statUS ("R"ecordingline data, "P"laying 
back di$k data, or "S"uspended record/playback). date and time. code. number of 
data bits. parity, synchronization format (synchronous. BOP, or async/isoc). and sync 
pattern if the format is synchronous, (The second line of the status area is also the 
prompt .line.) 

The bott.Qm three lines of the screen are given to softkey prompts and a group of 
softkey 'functions that control the actual mode of display as long as the unit is in 
real-time or frozen Run mode. The remainina sixteen lines display test data or 
user-generated messages in a mode selected by the user. 
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Display Area 

Status 

-,- I· •••• W __ w_ -1+ .M .. _ "'''''Ip .M. 
Softkey Labels 

Figure 5-4 The three divisions of the data screen. 

During programming. the user selects the display mode on the Display Setup menu 
(Figure 5-1). the top right sector of the Line Setup screen. In Run mode. the 
soft'keys will change the display selection. Selectable display modes include character 
data. character data plus control-lead timing. protocol trace, program trace of 
state-to-state movement and of user-entered messages called "traces," and statistical 
tabulation or graphic display of counters and timers. 

All data and statistics displays are available at aU times during Run mode. Other 
special displays. Program Trace for example, are conditionally present. Figure 5-5 
shows the two consecutive racks of softkeys that make the various data displays 
accessible to the user. To return to the first softkey rack. press 8. 

Figure 5·5 Two banks of softkeys give access to data display modes during a run. 
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There is also a Display Mode selection called ~~ijI~"'1ft. This suppresses the 
writing of data to the screen (though not to the screen buffer). See Section 5.11 for 
an explanation of this display mode. 

The final Display Mode selection on the Display setup menu will be the first display 
mode presented to the screen in Run mode. All other available display modes can 
then be accessed in real time via Run-mode softkey. 

Certain Display Setup menu selections cannot bE: changed in real time via softkey. 
Under Display Mode: if~if:1_'¥;Wtitji;. regardless. of the Type field selection. the 
Suppre •• and Enhance entries remain in effect during Run mode. When you choose 
Type: .~4"'~i as the display mode. control-lead sub fields appear. Only the 
control leads you select with a ~j will be displayed during Run mode. Under 
Display Mode: ~@ljij!iiftjMil;L you will see the sub field Display States. You may 
not change your selection for this field during Run mode. 

5.3 Selecting Character-Data Display 

Character data may be displayed in single or dual lines. with or without control-lead 
transitions. All four combinations of data l~ds and control leads are selectable on 
the lower rack of softkeys in Run mode. See Figure 5~S. 

The Type of data display is also a selection field on the Display Setup menu. See 
Figure 5-6. The OATAsoftkey (Figure 5-5, top) enables the last Type option selected. 
even if that selection was dormant-not visible-on the Display Setup menu when the 
user pressed E]. Other Type options can be accessed from the secondary rack of 
softkeys (Figure 5-5). 

Fields on the Display Setup menu also accommodate lists of characters to be 
suppressed or enhanced. 

Figure 5-6 Type is a subfield under Display Mode: DATA. 
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(A) Single/Dual 

In single-line display (Figure 5-7), DCE (RD) data and DTE (TO) data are 
displayed alternately on the same line. They are easily distinguishable because 
DCE data is always underlined. Single-line is the display mode that is most 
economical of screen-buffer space. 

Figure 5-7 Single line display. 

In dual-line display (Figure 5-8). DTE (TD) data begins on the first data line. 
DCE (RD) data (always underlined) is shown on alternating lines beginning with 
the second data line. When one of the data leads is idle. time correlation with 
the other lead is maintained by this time-fill symbol: .n.. See Figure 5-8. 

a1~it~iii1"~~iri#~:ii~:rLrl$~ttii:it~i_rii:lt~~~jiti~~n:.h:tc1iAJ~i:Jt~:i~Af~ii:~ 
••• ):H4rne:·N:":··i1ThfiiStycdmale'f~·,paekaget26StS::$1 

Figure 5-8 Dual line display. 

Select f@tmii.@@' whenever the communications are full duplex. Single-line 
display is not appropriate when data is flowing in both directions simultaneously. 
The single-line display will preserve timing relationships to within one character 
time, with the result that the data will be less easy to read. See Figure 5-9, 
where an RD (underlined) message is interrupted by alternating TD characters. 
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In both single and dual display. fresh data is written to the screen beginning at 
the top left and moving to the right before retracing horizontally, and down to 
the bottom of the screen before retracing vertically. At a given moment during 
real-time display. there are always two blank lines on the screen. These two 
lines move just ahead of the freshest data and continuously overwrite the oldest 
data. 

Figure 5-9 Avoid single-line display for full duplex data. 

(B) Data Plus leads 

By pushing the softkey labeled StNGl.+l or OUAL+L (Figure 5-5), the user can 
monitor not only two data leads, but also a timing pattern for up to five control 
leads. A display of single-line da.ta plus all five leads is illustrated in 
Figure 5-10. The two states of the timing pattern can be defined in visual terms 
as lOW/high. in "handshake" terms as off/on. and in electrical terms as 
minus/plus voltage. 

Figure 5-10 Control-lead transitions are displayable. 

Control leads are selected for display on the Display Setup menu. EIA leads 
available for screen monitoring are RTS-CTS (selectable as a pair). DTR-DSR 
(also selectable only as a pair). and CD (carrier detect). See Figure 5-11 for 
the selection sub fields under Type: .'t~L 

If .controlleads are not set to be buffered on the Front-End Buffer Setup 
screen, control-lead status will not be available for data-pIus-leads display and 
triggering. See Section 7.1 (B) on buffering control leads. 
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!11i1_~li~ 
Flaure 5·11 Five eontrolleads are selectable under Typt/: DATA+LEADS. 

A full set of leads is· written to the bottom of the sixteen-line display area only if 
it fits completely. A full set is one or two lines of TD/RD data (with RD 
underlined) and a state-and-timing line for each of the control leads specified 
previously on the Display Setup menu. If a set is six lines and only four display 
lines remain on the screen, the entire set is displayed at the top of the next 
screen. 

If the set is comprised of six lines (one data line and one line each for five 
control leads), two full sets of lines will be written to each successive screen. If 
a full set equals three lines. five sets will be written per screen. 

The purpose of the data-plus-leads display is to show the sequence of events. 
Two data bytes (or a data byte and a control-lead transition) are never 
displayed in the same vertical column. Otherwise. the order of their occurrence 
would be lost to the display. Even if the events were detected a millisecond or a 
microsecond apart, they are displayed in sequence. 

Tum Display Idle: ~,*l\ if you wish to preserve a visual record of time intervals 
between lead transitions. 

Precise timing intervals, to a resolution of ten microseconds. between lead and 
data and between two leads can be attained both for live and recorded data with 
a simple trigger program that uses timers. Timer increments are discussed in 
Section 7. FEB Setup. and Section 17, Tabular Statistics. 

(C) Suppress 

A data-entry field labeled Suppress appears on the Display Setup menu along 
with Display Mode: ;WM@t§lt:ifj~@M~;. For single- or dual-line display mode, you 
may choose up to eight characters to be suppressed from the screen display. 
The suppressed characters will not appear on the screen or be available in the 
character buffer for playback. They will, however. be considered by the triggers. 
included in counting and timing where applicable. and recorded if bit image data 
is being recorded. 
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5 Run-Mode Display 

The characters to be suppressed are entered directly from the keyboard and may 
include: 

• Upper- and lower-case alpha characters and numerals; 

• Control characters; 

• Hexadecimal entries; 

• Flag bytes (BOP format only); 

•. One bit mask; 

• All characters not equal to a given character or bit mask. 

B with m El then 1 ;CK) then .f ~l 

::~geer~~~·.~a:·>::·H.;i.il.ilTil 

{.:tc} then eight ~ 's 

Figure 5·12 FF idle can be suppressed as a character, a hexadecimal. or a bit 
mask. 

Figure 5-12 shows three different ways to suppress idle "" on the data display. 
The idle character may be entered as an ASCII character. a hexadecimal. or a 
bit mask. Use ~ to tum on the hexadecimal function for all hex entries. 
Press !iIll to bring up a string of X's that you may overwrite with ones or zeroes. 

Figure 5-13 shows the Suppre .. field when ?'E flags are suppressed. Note that 
the E3 key must be used for this entry. 1£ literal ?'E is entered with hex turned 
on, the logic will not read this as a fiag. but instead as data (zero-stuffed) 7[. 

You can use the IiIQ key-function in the Suppress field to display only a specific 
character (or set of characters represented by a bit mask). Press I&l followed 
by one ASCII character. hex character. or bit mask. The suppressed character 
will appear in the Suppre .. list with a horizontal bar through it to indicate "not 
equal. " 
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Figure 5-13 The flag key must be used to suppress 7E flags. 

Figure 5-14 gives two examples of the Suppress Not Equal ("display only") 
function. The top entry is used to display only the X-OFF (DC3) character. 
The Not Equal Bit Mask on the bottom win display four possible bytes only: I, 

or "1 (DCI in ASCII code) and t:J or ":a (DC3). 

[E~l then B with I :} 

[il:} then {~K] then m then I) 0 »} etc. 

Figure 5-14 Display only X-OFF (top); display only X-ON/X-OFF (bottom). 

When two or more Not Equal entries are combined in the Suppress field, only 
the listed not-equal characters are displayed. Refer to Section 21. 3 (I). 

(0) Enhance 

A data-entry field labeled Enhance appears on the Display Setup menu when the 
Display Mode is m~@ri.j~t:i[:~8i@@~;. The enhancement that results on the data 
display is blinking reverse video. dark lettering inside a light rectangle. Up to 
eight characters maybe enhanced, including ASCII-keyboard characters. control 
characters. hexadecimals. and one bit mask. 

Figure 5-15 shows a bit mask that enhances control characters in EBCDIC code. 
(Control characters are the only EBCDIC characters with zero-zero as the two 
high-order bits.) Beneath the bit mask is a data sample in which 
screen-formatting orders (always control characters) within the 3270-data stream 
have been enhanced. 
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Fig\lre 5-15 This bit mask enhances EBCDIC control characters only. 

5.4 Special Features of Data Display 

When character data is displayed on the INTERVIEW monitor. the bit stream is first 
divided into bytes according to the format (synchronous, bit-oriented, or start-stop) 
that the operator has selected on the Line Setup menu. Then the bytes are 
converted to displayable characters according to the code selected on the same setup 
menu. See Appendix D2 for the various byte-to-character translations. When a 
byte does not occur on the particular· code .... translation table and therefore cannot be 
decoded as a character. it is presented to the screen as a hexadecimal. All bytes are 
displayable, . in hexadecimal at least. 

In synchronous formats. display is suppressed automatically be/ore synchronization 
and after outsync. Idle is usually suppressed, as a result of the receivers going out of 
sync; but idle display can be enabled on the Line Setup menu. In BOP 
(bit-oriented) formats. mark idle is suppressed automatically and cannot be 
displayed. T, flags are not normally suppressed but they may be designated for 
suppresSion in the Suppress field on the· Display Setup menu. 

(A) Special Characters 

Table 5-1 shows the special non-ASCII, non-hex characters that appear on the 
data display. lID and II are overlays that COver the last-received byte in the 
block-check (or frame-check) calculation .• is an overlay that covers the last 
full character received before a BOP abort, defined as seven consecutive 
one-bits anywheTe inside a frame. The tt:J symbol represents a T£ flag, the literal 
(nonzero-stuffed) sequence 01111110 anywhere in the BOP bitstream. I!l stands 
for "sync." It indicates that thel'eceivershave identified the sync pattern in the 
synchronous bitst:reartt· and locked on it as a new reference for character 
framing. 
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Screen Symbol 

~ 
[E] 
@] 

• II 

Table 5-1 
Special Di.play Symbol. 

PrInted Symbol 

IS] 

[F) 

[0] 

(B) 

[A] 

(8) H.xadeclmal Translation 

Meaning 

synchronization 

BOP flag 

good BCC or FCS 

bad BCC or FCS 

BOP abort 

fIl 

In real-time or frozen Run mode, press r!!J to display every data character on 
the screen as a hexadecimal. The hex translation is applied to the entire 
character buffer and not merely to characters written to the screen subsequent to 
the depression of the r!!J key. 

The hex display is an onIoff function: press El again to restore normal decoding 
to the data. The LED on the cap of the El key lights up for hexadecimal 
data-entry, not display. 

Hexadecimal notation divides each byte into two quartets or "nibbles." 
Figure 5-16 indicates the order in which the nibbles are transmitted/received 
when normal bit order is indicated on the Line Setup menu. 

Note that the actual' order of transmiSsion of nibbles is not the order that we see 
when we read hexadecimal data casually from left to right: 2, 1, 4, 3. 6. S. etc. 
Many protocol fields are' desianed around the apparent, order of the nibbles 
rather than 'the actUal' order. The twelve-bit; logical channel number. for 
example. in an "'~2S packet-header is composed of twelve bits that are not 
contiguous in ~the' bitstteam but appear to form cC¥W.guous nibbles in hexadecimal ,-~_ 

display. 
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5 Run-Mode Display 

Figure 5-16 Hexadecimal series with digits indicating normal order of "nibble" 
transmission. 

(C) Trigger Hex 

Hexadecimal translation can be turned on and off by a trigger action on a 
Trigger Menu or on the Protocol Spreadsheet. Trigger hex is useful when you 
want to display some data in hex and some in translated characters. 

In X.2S, for example. frame and packet headers are bit-oriented and are more 
meaningful when they are displayed in hexadecimal. Once you are past the 
packet header in a normal (not "qualified") data packet, the data is 
character-oriented and the hexadecimal enhancement should be turned off. 
Figure 5-17 shows a display in which trigger hex has been used selectively on 
BOP data to conven protocol characters to hexadecimal. See Section 33.8 for 
the shon trigger program that is controlling the display in Figure 5-17. 

Figure 5-17 A set of fOUl triggers is tuming hex translation on for protocol 
characters and off for user data. 

(D) Binary Expansion 

By pressing ~ with character data on the screen. the operator freezes the 
display and activates the automatic character expander. Now the cursor appears 
on the monitor. under the control of the cursor-arrow keys. On the second line 
of the screen at the far right. the character at the cursor position is expanded in 
binary. with the DTE expansion slightly to the left and the DCE expansion on 
the. right. Figure $-18 shows a simultaneous DTE and DCE expansion. 

Th. rightmost bit in the binary expansion is the first bit received or transmitted 
when normal bit order has been selected on the Line Setup menu. The four 
right-hand bits compose the right-hand (lower) nibble in the hex byte that is 
expanded. 
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Figure 5-18 In Freeze mode, cursor characters are expanded in binary a1 the top 
right comer of screen. 

5.5 Protocol Trace 

The Display Setup menu and the softkeys associated with Run mode can present data 
to the user in forms other than raw character form. One of these alternate displays 
is a protocol trace. A protocol trace is enabled when a protocol "personality 
package" is loaded into the system from a disk via the Layer Setup screen. See 
Section 6.1. Personality Packages. Figure 5-19 shows sample. data from a protocol 
analysis for X.2S Layer 3 . 

• 
Figure 5-19 Protocol analysis for X.2S Layer 3. 
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To display the data in Figure 5-19, the operator first loaded in the X.2S Layer 3 
package on the Layer Setup screen. Then be selected Display Mode::~l~~N"~@i~~~} 
and Layer:*il' on the Display Setup menu. When the INTERVIEW entered Run 
mode, the Layer 3 analysis was the active display mode. 

If another display mode had been selected on the Display Setup menu, the Layer-3 
analysis still would have been accessible after S was pressed. The i%Ml~~~~f:gii~: 
and Layer selections merely designate the display mode entering a run. They do not 
limit the display options during the run. 

To acceSs the Layer 3 protocol trace during Run mode. press PROTOCL on the first 
rack of softkeys. See Figure 5-20. 

Figure 5-20 To access Layer 2 and Layer 3 protocol traces, press PROTOCL. 

The location of the L2TRAcE softkey depends on the layer packages loaded. When a 
Layer 2 package is loaded without a Layer 3 package, L2TRACE win appear on the 
first rack of softkeys. See Figure 5-21. 

Figure 5-21 When a Layer 2 packageJs loaded without a Layer 3 package, L2TRACE will 
appear on the first rack of softkeys. 

If both Layer 2 and Layer 3 packages are loaded, L2TRACe and t3TRACE appear on 
the second rack of Run-mode softkeys. as shown in Figure 5-20. 
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5.6 Program Trace 

3 

3 

La~er 3 

La~er 3 

La~er 3 

La~er 3 

Program Trace is another mode of data presentation. See Figure 5-22. The 
Run-mode softkey PROG TR is present if you enter a TRACE spreadsheet action, if you 
write to the trace buffer pro8_trbu/ in C (see Section 61 for an explanation of trace 
routines in C), or if you select Display States: ~~« on the Display Setup menu. 

As a program moves from state to state within the various tests and layers, the 
INTERVIEW maintains a log of user-assigned state and test names and user-entered 
messages called "traces." When the Program Trace is accessed (entering Run mode 
or via softkey) the sixteen data lines are dedicated to this log of states and traces. 
Unless its size is increased, the Program Trace buffer maintains a maximum of 4096 
characters, equivalent to four full screens when every character space is used. (The 
size of the Program Trace buffer may be increased to a maximum of 16,381 elements 
via the #pragma tracebu/ preprocessor directive, also discussed in Section 61.) When 
this limit is reached. new characters written to the elld of the buffer force out the 
same number of characters from the beginning of the buffer. In Freeze mode. you 
may scroll through the Program Trace buffer via the ff), I±l, 1:IlJ, [lID. mil. 111). and 
8 keys. 

ate egin_init 
restart-.req sent 
restart_con recvd 

Test fips-.module-a20 State call 
·incoming call sent 

Test fips-module.-a20 State p3 
call-accept recvd 

Test fips-.module_a20 State badYR 
i n va 1 i d P ( R ) sent 

Test f ips-.modu le_a20 State complete_init 
reset-.req recvd 

Test fips-ffiodule~20 State test-'36 
reset-e too long sent 

Test fips-ffiodule_a20 State pass-Or_fail 
timeout: no reset-req 
** test fai led ** 

!!! -= 
Figure 5-Z2 The user may select a specific layer and test for a Program Trace. 
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(A) Layer, Teat. and State 

States are the third level from the top in the programming hierarchy on the 
Protocol Spreadsheet screen. Inside of states aretriuers, comprised of 
conditions and actions. Above states are tests. At the top of the hierarchy are 
layers,_corresponding to OSI protocol layers. See Section 20, The Layered 
Program Model. 

Numerous layers and numerous tests per layer can be active concurrently in the 
INTERVIEW. The Program Trace can be set up to· track state-to-state 
movement only in a particular Layer and Test identified by the operator on the 
Display Setup menu. Figure 5-22 gives the Display Setup necessary for the 
Program Trace shown. In the default setup. the Layer and Test fields are blank.. 
In this configuration, the Program Trace will track all tests and layers. 

Traces are trigger actions in Protocol Spreadsheet programs (see Section 21. 
Layer-Independent Conditions and Actions). They are simply user-entered 
ASCII data strings. identical to prompts except in their mode of display: traces 
are posted one to a line in the sixteen-line Program Trace display, while 
prompts appear on the second status line in all data-display modes (including 
the Program Trace). At a given moment during real-time display, there is 
always one blank line on the screen. This line moves just ahead of the freshest 
trace message and (once the trace buffer is full) continuously overwrites the 
oldest one. 

State names can be included in the Program Trace via the Display State.: B\ 
selection on the the Display Setup menu (Figure 5-22). You will find the state 
log highly useful for locating dead ends. States that the test can enter but. cannot 
exit due to a programming glitch. Traces are debugging tools. also. Inside a· 
dead-end state they can inform you whether a partiCUlar condition that you are 
expecting is coming true. 
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SET 

Traces also allow you to keep a record of selected protocol events-to design 
your own protocol analysis. Figure 5-23 shows a user-designed trace for X.29 
and X.3 protocols. Unlike prompts. traces are not immediately overwritten by 
other traces. so they are highly useful when you are trying to track protocol 
events that occur in quick succession. In Freeze mode. you may use the cursor 
keys to scroll through the Program Trace buffer. 

PAD Recall 
It 

Data Forward-ing 
Cit 

Idle Timer Dela~ 
No data forwarding on timeout 

Ancillar~ Device 
Data transfer (X-ON) 

Service Signals 
Other than prompt (std form) 

Act ion On Break 
Int 
Ind Brk 
Discard output -

Figure S~2J Program Trace for X.29 PAD parame1ers. 

(8) Line and Percentage 

., = 

When you press 8. the second status line at top of the screen changes. Two 
new fields. LINE and PERC. replace the code, parity and format indications. 
These fields provide information about the location of the cursor within the data 
written to the trace buffer. As you scroll through the buffer via the cursor keys. 
the values in both fields change. LINE indicates the line number of the current 
cursor position in the data. PERC reflects the percentage of the data in the 
trace buffer past which the cursor is located. 
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5.7 Statistics Display 

There are two statistics displays in the INTERVIEW, tabular and graphic. Both of 
these ~plays can be accessed by softkey at any t~meduring Run mode. Figure 5-24 
shows the softkeys for TABOlARAlld~.G,"PHIC statisUesdisplays. 

Figure $+24 Thlt two types of statfsticsdiaplay are accessible in Run mode on the second 
rack of softkeys. 

When statistics are displayed in tabular form, horizontal rows in the table are labeled 
with user-assigned names. Each name represents a counter, a timer. or a set of 
counters~ or timers combined for statistical· purposes man "accumulator." The first 
column next to the name contains the current value of a counter or timer. 
(Accumulators neither count nor time and therefore have no current value.) The 
values in the next four tabular columns (Last, Minimum. Maximum, Average) are 
derived from previous current values and are updated each time the counter or timer 
is sampled (read and reset). The tabular display is illustrated in Figure 5-25. 

Figure 5--25 The tabular display. 

In the graphic display, the values that are shown as numbers an the tabular 
display-up to 48 of them. sixteen on the screen at any given time. selected by the 
user out of 400 possible values on the scrolling tabular screen-are represented as 
horizontal bars. See Figure 5-26. The two statistics screens are discussed in detail in 
Section 17. Tabular Statistics. and Section 18. Graphic Statistics. 
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5.8 

125 

FI.ure S-lf The graphics display. 

Display Window 
Figure 5-27 shows the Display Sewp menu when DI.play Mode: ____ :&-g is 

selected. Display Window displays and preserves one screen. including the prompt 
line, of user-entered messaees. When the end of the display screen is reached. the 
previous messaees are overwritten, beainnina at row one (the line below the prompt 
line). Messages are presented to the Display Window primarily via C display 
routines. See Section 61 for an explanation of these routines. 

FI.ure 5-27 Display Window is a selection under Display Mode. 

The Display Window lends itself to table or menu creation. The cursor may be 
positioned anywhere in the sixteen-line display area of the screen, or on the prompt 
line. Entries to a table. fo.r example, may be updated by repositionine the cursor to 
a certain location. Also.tbe Roo-mode use of m and I!I in the Display Window can 
be programmed via the keyboard variables and the send_key routine explained in 
Section 69. Other Library Tools. (For other Run-mode screens, these keys control 
the playback speed of disk data.) For example. use m and (f) to move from field to 
field on a menu created in the Display Window. Figure 5-28 shows a Display 
Window created by the SNA Statistics application program (OPT-951-19-1). 
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CRC errors 
. Aborts 
Retransmiss ions 

Negative Responses 
Invalid FlD format 

1 ink startups: 
elapsed tima: 

last sense data: 
last FlD: 

enter <S> 

• • 

SNA 
Special 

5 Run-Mode DiSPlay 

-----.......... -.------

1 

Primar~ 

o 
96 

7 
o 

348 secs 
°.\.°0°0 

2 
for stats menu 

at 

Seconolary 
3 
B 
B 
B 
1;3 

reset count: 
sample count: 
from device: 

<M) for main menu 

Figure 5-18 Display Window is useful fOlta-blest as in this SNA Statistics example. 

The OS!> WND token, when present. is located on the first rack of Run-mode 
softkeys, as shown in Figure 5-29. 

NOTE: In the absence of display routines (or softkey prompts) 
in a spreadsheet program. the Run-mode OSP WHO token will not 
appear on any softkey rack. In this instance, if you select 
tt.i'jfi~ff,1m; as the display mode on the Display Setup menu, the 
Display Wmdow will be the initial screen during Run mode. but it 
will be blank. If you move to a different display screen, you will 
not be able to return to the Display Window. 

Figure 5.29 Including display routines or PROMPT actions in a program causes the 
DSP WND token to appear in Run mode. 
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5.9 User Trace.. 

There are seven trace buffers in addition to Program Trace. Select anyone by 
specifying a user-trace number under ~~;fijilw:Wtifi¢'W;i;: display mode on the Display 
Setup menu. as shown in Figure 5-30. These buffers are similar to the Program 
Trace buffer. Messages are appended to the end of the buffer. Unless its size is 
increased, a user-trace buffer maintains a maximum of 4,096 characters. equivalent 
to four full screens when every character space is used. (The size of user-trace 
buffers may be increased to a maximum of 16.381 elements via the #pragma tracebu! 
preprocessor directive.) In Freeze mode you may scroll through the buffer using the 
cursor keys. The difference between user traces and Program Trace is that user . 
traces are created only via C trace!. tracec, and traces routines. See Section 61 for 
an explanation of the trace routines and the #pragma tracebu! directive. 

Figure 5-30 The initial display in Run m()de will be user trace number three. 

NOTE: In the absence of spreadsheet-program uses of user 
traces, a Run-mode trace token will not appear on any softkey 
rack. In this instance. if you select ~i~:iffijj,ij'fMl as the display 
mode on the Display Setup menu. the specified user trace will be' 
the initial screen during Run mode, but it will be blank. If you 
move to a different display screen, you will not be able to return 
to any user trace. 

When a user-trace buffer is written to in a spreadsheet program, a Run-mode token 
will appear for that buffer. The location of the token depends on the number of 
user buffers used. If only one user trace is used, a token indicating the trace 
number win appear on the first rack of softkeys. as shown in Figure 5-31. 

Figure 5-31 When only one user trace is used, its token appears on the first rack of 
soitkey!. 
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If more than otUl user trace is written to, a USE.R TR token on the first rack provides 
access to the next rack containing tokens for all used buffers. See Figure 5-32. 

Figure S·31 To access trace buffers wben more than one has been written to, press 
USERTR. 

Figure 5-33 shows a trace created via C trace! routines. Note the fields in reverse 
video. one of the attributes available to the user with trace! and display!. Attributes 
are not .available with softkey TRACE and PROMPT actions. Another advantage of the 
user (trace/) trace is that it can use the screen more economically. Where the 
softkey TRACE action assigns each message to a new line. trace! does not 
automat;icaUy generate a new line. A series of trace! messages may be written across 
the width of the screen. More information can be stored on a single screen. 

PAD Recall 
Data Forwarding 
Idle Timer De la\:l 
Anei llar~ Device 
Service Signals 
Act ion On Break 
Terminal Flow Cntrl 
PAD Echo 

IND PAD Echo 
PAD Echo 

't 
<R 
No data forwarding on timeout 
Data transfer (X-ON) 
Other than prompt (std form) 
Int,IndBrk,Discard output 
X-ON/X-OFF 

Echo 
No echo 

INV CLEAR 

• • 
Figure 5-33 X.Z9/X.3 trace generated via C trace! routines. 
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NOTE: The heading displayed in reverse image in Figure 5-33 is 
written to the first line of the trace buffer. It is not a constant 
screen heading like those in the Protocol Traces. When you 
scroll forward through the buffer, the heading will disappear from 
the screen. It will reappear when you return to the beginning of 
the trace buffer. 

5.10 Display Correlation In Freeze Mode 

During Run mode, buffers are maintained for character data, protocol traces at each 
layer. one program trace, and seven user traces. When the operator presses E!!l to 
stop the display, all of the buffers used are accessible by softkey and may be scrolled 
through. Certain buffers are correlated. The Layer 3 Protocol Trace buffer 
correlates to the Layer 2 Protocol Trace buffer. Either Protocol Trace buffer 
correlates to the 64-Kbyte character-data buffer. "Correlate" means that the packet 
displayed at the top of the Layer 3 Protocol Trace is contained in the frame 
displayed at the top of the Layer 2 Protocol Trace. This frame will begin-Le., will 
be positioned in the upper left comer of-the corresponding data-display. 

Figure 5-34 shows three Freeze-mode displays that relate to the same sample of raw 
data. The top display is a Layer 3 X.25 trace, the middle is a Layer 2 X.25 trace, 
and the bottom display is dual-line data. The operator uses the cursor-arrow, roll. 
and page keys to move freely around the buffers in Freeze mode. For example. 
when he presses a soitkey to change the display from L2TRACE to OAT At the INFO 
frame at the top line of the Layer 2 Protocol Trace is also the first frame on the 
data-display screen. 

(A) Offset and Percentage 

OFFSET= and PERC= readings are given on the second line of data displays in 
Freeze mode. Character-offset is the number of characters previous to the 
cursor-character in the 64-Kbyte character buffer. The PERC value tells the 
percentage of the current buffer that contains data that was previous to the 
cursor character. 
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At two bytes of code and attributes per character, the character buffer holds an 
optimum number of 32,768 (or 32 K) characters. This translates to 32 screens 
of d,ata in single-line display. Note. however. that if the Front-End Buffer 
Setup menu is configured to buffer time ticks or EIA leads (Section 7). the 
maximum number of characters in the character buffer will be reduced. 

Figure 5-34 The rust packet on tbe Layer 3 screen (top) correlates with the first 
frame on the Layer 2 screen (middle) and also with the first cbaracter-data frame 
(bottom). 

When the character buffer is full. it wraps to the beginning and new characters 
overwrite the oldest characters. The character buffer is likely to wrap much 
sooner than any of the trace buffers. There may be inStances when a protocol 
element (a frame. for example) is shown on the trace display but the data 
version of the same element has been overwritten in the character buffer. 
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5.11 No Display 

If Display Mode: ~ is the selection on the Display Setup menu. a blank 
screen will be displayed when the unit enters Run mode. The screen will remain 
blank until one of the display-mode softkeys (DATA. STATS. and so on) is depressed. 
Unlike Freeze mode. this mode does not prevent the writing of data to the screen 
buffer (also referred to in this manual as the "character buffer"). If you enter Run 
mode in No-display mode and then press a data softkey, all data will be present in 
the buffer (unless it is old data that bas been overwritten). 

The ~j selection can be used to maximize efficient capture of data at very 
high speeds. 
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DRIVE: La\::1er 1 
DRIVE: La\::1er 2 
DRIVE: La\::1er 3 
DRIVE: La!;:fer 4 
DRIVE: La!;:fer 5 
DRIVE: Layer 6 
DRIVE: La!;:fer 7 

** 

Package: 
Package: 
Package: 
Package: 
Package: 
Package: 
Package: 

tup ** 

• 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 

Depress III Ke!::f To Load The Selected Packages 

DRIVE: Layer 1 
DRIVE: La\::1er 2 
DRIVE: Layer 3 
DRIVE: La\::1er 4 
DRIVE: Layer 5 
DRIVE: La!;:fer 6 
DRIVE: La!;:fer 7 

Figure 6-1 Default Layer Setup screen. 

** 

Package: 
Package: 
Package: 
Package: 
Package: 
Package: 
Package: 

tup ** 

Selections 
NO PACKAGE 
SDLC 
557 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 

Depress III Ke!;:f To Load The Selected Packages 

Figure 6·2 A Configured Layer Setup screen. 
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Layer Setup 

The Layer Setup screen is directly accessible from the Main Program menu. A default Layer 
Setup screen is shown in Figure 6-1 and a configured Layer Setup screen in Figure 6-2. 

Most protocols available to the user also have certain definable parameters. These parameters 
are grouped on the Protocol Configuration screen described later in this section. 

6.1 Personality Packages 

The INTERVIEW provides layer-specific protocol packages called Personality 
Packages. These packages contain automatic selections for trigger conditions and 
actions. Automatic selections appear on the Protocol Spreadsheet once the 
Personality Package is loaded. 

The Layer Setup screen gives the user access to the Personality Packages residing on 
disk in his system. Personality Packages are identified on the Layer Setup screen by 
protocol name and are categorized by layer and by the disk on which they reside. 
Since protocols are selectable by layer, it is possible to "mix and match" them. 

A rotating field on the Layer Setup screen is assigned to each OSI layer. In the 
field, the user may choose from available protocols. The protocol chosen (displayed) 
in each field and then loaded will be the one used for monitoring and emulating that 
layer in Run mode. 

6.2 Selecting and Loading Protocols 

Two disks are supplied with the INTERVIEW or with software upgrades. The system 
disk (DSK-951-001-1.X) may be used for boot-up. The personality packages reside 
in the /usrllayer directory of the user disk (DSK-951-001-2.X). The same directory 
on the hard disk also contains the personality packages. 

If your boot drive is one other than the hard drive (either floppy drive 1 or 2). place 
the user disk in the boot drive. Press S-~l to read the disk. Available 
personality packages will appear as soitkey selections at appropriate layers. 

For convenience. the OSI layers appear on the screen from lowest to highest. Access 
a layer in one of two ways: by moving the curSor up and down the Drive column with 
the ttl and [!J keys; or by pressing the function key for the appropriate layer when the 
prompt above the function keys reads "Select Layer." The Drive field for that layer 
blinks. 
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When you have selected a layer. press the appropriate function key or press lJID or 
(J.i) to display the options for the source drive. A rotating field at the left identifies 
the active drive for each Layer. Once you have selected a drive (Hard Disk is 
selected for each layer in Figure 6-2), it is the only drive from which the Personality 
Packages for that layer can be loaded. 

Only the names of the Personality Packages for the selected drive appear in the 
Selections column. Select the correct drive. then press ~ or E3 to move to 
Selections. Pressing the function key for a protocol or pressing the §3 key moves 
you to the rotating field for the next layer. 

In the Selections column. display all the protocols you wish to use in Run mode. (If 
you don't want any protocol loaded at a certain layer. leave "NO PACKAGE" in its 
Selections field.) Then press the [§] key. This loads all selected protocol packages 
from disk. Once the process is complete, the names of loaded protocols appear in 
the column labeled Packages Loaded on the right of the screen. 

NOTE: Protocols used should be compatible with the data format you 
have selected on the Line Setup screen (see Section 4). For example, if 
you are using SDLC. X.25, or SS#7 at Layer 2. you must have selected 
Bit-Oriented Protocol (BOP) as the Format. 

6.3 The Protocol Configuration Screen 

Typically. a protocol available on the setup screen has its own SUbmenu, the Protocol 
Configuration screen. accessible from the Layer Setup screen. The contents of each 
protocol's configuration screen are explained in a section devoted to that protocol 
and layer. 

CA) Accessing the Screen 

Once the protocols you will be testing are loaded, you may call up the Protocol 
Configuration screen, in turn. for each protocol. Press PROTSEL. (You may 
always access the PROTSEL softkey by first pressing 8.) Then select a layer by 
pressing the appropriate function key. This takes you immediately to the 
configuration screen for that protocol. If. for example. you are using X.25 at 
Layer 2. you will see the screen shown in Figure 6-3. 

6-4 



6 Layer Setup 

** rame Leve etup ** 

Tl (for INFO frame): 
Emulate: 
Mode of operation: 
Window si ze: 

wI W 

Figure 6-3 Most protocols have definable parameters, selected on a separate screen 
accessed from the Layer Setup sereen. 

Make appropriate parameter selections. Return to the Layer Setup screen. if 
necessary, by pressing the !lID key. If you have additional parameters to set. 
press tm (PROTSEL) and select another layer to call up the new parameters 
screen. 

(8) Dtfault Parameters 

Default parameters, loaded with each personality package. are displayed on the 
Protocol Configuration screen until you modify them. You can always recall 
these defaults to the screen by displaying the appropriate parameters menu and 
pressing f51-eJ. 

6.4 Savingth, Layer Set.up Screen 

You can save a configured Layer Setup screen and load it later so that you don't 
have to make selections on the screen each time you use the equipment. This is 
done by configuring the . Layer Setup screen and then saving it along with all other 
screens as part of a programme (see Figure &-4). (A program file is saved and 
loaded from the File Maintenance screen as explained in Section 13.) When loaded 
into the unit. a program file overwrites all screens. 
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Configure 
Layer Setup 

~ 
Create ProtoOOI 

Spreadsheet Program 

+ 
Save Program File on 

File Maintenanoe Screen 

I 

Load Program File 

Figure 6-4 Saving and loading the Layer Setup screen. 

To use a program file with personality packages, simply load the file in any drive. 
AU drives will be searched, in the following order: boot drive, Fl, F2, hard disk. 
(Of course. the boot drive is Fl, F2, or hard disk.) This order is important when 
unique names have not been used. The first occurrence of the specified protocol 
package will be used. All protocol packages previously resident in the INTERVIEW 
will be replaced automatically, as long as the INTERVIEW can access the protocol 
packages specified in the program file. The personality package need not appear in 
the same drive from which it was originally loaded. 

If the INTERVIEW does not find the Personality Package on any drive, nothing will 
be loaded. Missing softkey selections and pervasive strike-through's on the Protocol 
Spreadsheet also indicate that the correct Layer Personality Package has not been 
loaded. 

To correct the problem, reload the program and packages. Return to the File 
Maintenance screen, insert the user disk containing the personality packages if 
necessary, and press 13. 

6-6 



7 FEB Setup 

7 FEB Setup 

7-1 



INTERVIEW 7000 Series Basic Operation: ATLC-107-951-100 

Front-End Buffer Setup 

Idle Suppress: NO YES 

-c...- DTE: FF Dee: F. 

Buffer Control Leads: NO YES 

Time Tloks: T OFF 

I Tlok Rate: 1SEC 100mS 10mS 1mS 100uS 10uS I 

Buffer Control Lead Events? 

I Fl I I F2 I ~I "';""F-3 --'1 I F4 I I F5 I I Fe I I F7 I I F8 

YES NO 

Figure 7-1 Selections on the Front-End Buffer Setup screen. 
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FEB Setup 

Data and control-lead signals entering the I1'."TERVIEW or generated internally are routed 
from the receivers through a front-end buffer (FEB) before being presented to the screen and 
to the trigger program. Since it holds onto data longer during times of peak processing. the 
FEB may shonen or lengthen slightly the time interval between signal "events." Buffering will 
not necessarily affect timer measurements, however. since the FEB has a mechanism that 
recreates real time to an accuracy of ten microseconds for all time-related measurements that 
the unit performs. 

The mechanism of time-recreation is the time tick. counted and encoded in the FEB and 
decoded during processing. Time ticks are encoded in recorded data whether in bit-image or 
character format.. Very precise timing measurements are available for data in either format 
when it is played back. 

Time ticks are enabled and their rate selected on the Front-End Buffer Setup screen. 
Figure 7-1 is an overview of this menu; 

Time ticks may also be disabled on the FEB Setup screen. When they are turned off. timing 
measurements are always based on an internal "clock on the wan" that gives timings to the 
millisecond. During playback. such timings will be influenced by "local conditions" such as 
playback speed. idle suppression. etc. 

NOTE: The "clock on the wall" is the timing mechanism used in 
other Il'oi'TERVIEWs such as the COM STATE series and the 
4600. and many users will feel comfortable in turning time ticks 
off and relying on the wall clock for all normal operations. 

7.1 Buffering Idle, Control Leads, and Ticks 

Data bits are buffered automatically in the FEB. The buffering of other 
events .... controlleads. idle bits. and time ticks-can. be enabled or disabled on the 
Front-End Buffer Setup menu. 

Suppressing events in the .FEB means intercepting them directly from the line so that 
they are not passed to the screen or to the program. Suppressing control leads 
means. for example, that neither ElA trigger conditions nor the data-plus-leads 
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display will be available in real time or playback. Suppressing idle means that idle 
characters are not displayed even when Display Idle:':i*j:' is selected on the Line 
Setup menu. Suppressing time ticks means that timers lose some precision, especially 
when recorded data is being played back. The advantage of these suppressions is 
that when the user does not care about EIA leads or idle characters or playback 
timings, he can dispense with them in order to save processing time and also memory 
space in RAM or on disk. 

(A) Suppressing Idle 

Idle characters from the line can be suppressed in the FEB before they consume 
valuable space in RAM and on disk. Figure 7-2 shows the selection subfields 
that allow suppression of separate idle characters for DTE and DCE, as, for 
example, when a host idles TE while multidropped tenninals are idling FF. If Idle 

Suppress: ':i$.#: is selected on the Front-End Buffer Setup screen, nothing can 
be done in the Display Idle field on the Line Setup menu to restore the lost idle 
characters. 

Once recorded, idle characters are locked into the data. Since the hardware 
that suppresses idle is not on the playback path for disk data. the Idle Suppress 

selection on the FEB setup does not apply. You can still suppress idle from the 
display via the Display Idle:it.i.ffl' selection on the Line Setup menu or the 
Suppress field on the Display Setup menu . 

. ,,' .,' .---. 

:tdr~.·sbpPhess:_<··········/«············ . 
.DTE::FFi<DGEi ~ . ...... ....... ...... .. ...) 

Buff.er ···Cor'ltrc)lL.eads~ •. _ .. 
TrlTleTtc:f<~:_· ..... 

Figure 7-2 The FEB menu allows suppression of separate idle characters for DTE 
and DCE. 

Although they are expensive to record. idle characters can be useful. chiefly to 
preserve idle time in between data transmissions when recorded data is sent to 

the screen display. Idle time also is preserved in time ticks if they are enabled; 
but while they do drive timers. these ticks do not drive the screen display. 
Figure 7-3 illustrates how idle time may be used to advantage on the screen. 

In this figure, the data sample on the top was recorded with idle suppressed, the 
bottom sample with idle buffered. The time between RTS on and CTS on was 
the same in both samples. but only the display that included idle characters 
retains a picture of the handshake interval. 
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FIgure 7-3 In the lower example. idle has not been suppressed in the FEB or in the 
line setup. Note that the interval between RTS 011 and ers on is clearly preserved. 

(9) Buffering Control leads 
The next field on the Pront-End Buffer Setup screen is Buffer Control Leads: 

?;~~ or jjfj~:;. See Figure 7-4. Buffering control leads means that control-lead 
status will be available for data-pIus-leads display and triggering. See 
Section 5.3(B) for a description of the data-plus leads display mode. 
Data-plus-leads will also be available during playback of bit-image or character 
data. whether or not this mode of display was used when the data was first 
recorded. 

IijJ·~$4ppf"'e-s~j.._;<,< ................................ / ... . 

~~~~ml[~~~ii'ilj~s(~i',f.' 
Figure 7-4 Control-lead status, time ticks, and idle characters can be buffered or 

suppressed in the FEB. 

During data recording. a Buffer Control Leads: ~~j selection means that control 
leads will be recorded with the data. Once control leads are recorded alongside 
character data. they are locked in. Since the FEB is not on the playback path 
for character data, FEB selections <io not apply during playback. (See 
Figure 2-5.) Bit-image data. how~ver. does pass through the FEB during 
playback. Except for the Idle Suppress field. FEB selections apply. This means 
that control leads must be enabled in order for the program logic to detect 
theIn. 
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This field does not affect the front-panel green-red LEDs, which are always 
active for line data and never active when recorded data is played back. (If the 
LEDs are active during playback,they are reflecting line activity and not the 
data that is being played back.) 

(0) Time Ticks in Relation to Timer Units 

Another field on the menu allows you to tum time ticks on or off. When Time 
Ticks: M~!lt is selected, time values are incorporated into the data itself in the 
front-end buffer. As a result, internal time measurements such as programmable 
timer readings. TIME-column values on the protocol-trace screens, and so forth, 
will not be affected when recorded data is played back. even at varying speeds. 

NOTE: Once time ticks are recorded alongside character data, 
they are locked in. Since the FEB is not on the playback path 
for character data. FEB selections do not apply during playback. 
(Refer again to Figure 2-5.) Bit-image data. however, does pass 
through the FEB during playback. Except for the Idle Suppress 

field, FEB selections apply. This means that time ticks must be 
enabled in order for the program logic to detect them. 

If Time Ticks: j$K is selected, time values will not be incorporated into the data 
and timing measurements will always be based on an internal "wall" clock in the 
INTERVIEW that gives timings to the millisecond. During playback, such 
timings will be influenced by "local conditions" such as playback speed, icile 
suppression (on the Display Setup menu), etc. . 

When Time Ticks: rQ#i::: is seleeted. a Tick Rate field appears just below it with six 
selections. it#~jiji::L H~L @i~{ • . 1n~¥'j;:;L t~I. and:;H~?L Tick rate is the 
interval between ticks, This interval is the smallest unit of measurement 
attainable by the INTERVIEW's timers, 

Figure 7·5 The user specifies the degree of timing precision when he selects the tick 
rate, the intervals at which time-ticks a:re stored with the data. 
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Ticks are indivisible. A Unit of time selected on a statistics screen should not be 
smaller than the tick rate on the FEB-setup screen. Figure 7-6 shows a 
mismatch between units on one screen and ticks on the other. Unit: :::~~~: 

is selected for a timer on the Tabular Statistics screen; but because the Tick Rate 

entry on the FEB-setup SCreen is Wi~~:::·, the timer will advance in units no 
smaner than one thousand milliseconds (or one second). }:tj,&~::: would have 
been a more appropriate unit for this timer. 

Figure 7-6 This is a mismatch: the Unit of time on the statistics screen should not 
be smaller than the tick rate on the FEB screen. 
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Bee Setup 

Type: CROla CRca CR012 cem LRC 

initial State: RESET PRESET 
..,-

Invert BCC: NO YES 
LRC Parity: VRC LAC Reset Set 

CAC Mode : ~ SELECTABLE 

OLE:.!. SOH:.!!.. STX:2L STAAT IINCLUDE: 

ITB: !L eNO:~ ENDS:'ic Fa START/NOT INCLUDE: 

STRIP: 

END/INCLUDE: 
END/NOT INCLUDE: 

END/STAY STARTEOfINCLUDE: 
END/STAY STARTED/NOT INCLUDE: 
ABORT: 
Affects: lL1NE BOTH 

Select Method For BCC Calculations: 

I F1 I I F2 I I F3 I I F4 I I F5 I I F6 I I F7 I I F8 I 
CRC6 CRC12 CRC16 CCITT LAC 

Figure 8-1 Fields and selections on Bee Setup screen. 
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8 BlockChecki.ng 

The INTERVIEW is capable of a variety of standard and nonstandard block-check 
calculations (BCes). These calculations can be appended to the INTERVIEW's own 
transmissions and they also can be used for comparison with BCCs in the line data. The 
results of the comparison are displayed on the unit's monitor as special symbols representing 
good and bad BCCs. (A" good" BCC in the line data is one that agrees with the 
INTBRVIEW'sown internal calculation.) The result of a BCC evaluation can also be used to 
satisfy· a trigger condition. 

8.1 Bee Symbols 

The internal BCC that the lNTERVIEW compares with a BCC in the line data and 
then displays as a special symbol on the data screen is enabled in a field on the Line 
Setup menu. This field is named Rev elk Chk and is shown in Figure 8-2. When 
Rev elk Chk: _ is selected. the unit evaluates as "good" or "bad" the BCCs in aU 
properly framed data blocks. The last byte in the data BCC is then overwritten on 
the INTERVIEW monitor with 121 or •. Figure 8-3 shows a BCC symbol written over 
the second character of a line BeC that has been judged bad. 

Figure il-l A field on the Une Setup menu enables block checking 
on all data "reeeived" to Sereen and trtae.rs. 

It should be noted that the BCC-appending function and the BCC-evaluating 
function are separate. and that the Rev Blk Chk field enables BCC evaluation in all 
data. including the INTERVIEW's own transmissions. The data block in Figure 8-3 
was tr~mitted by the INTERVIEW, It is simply a fox message framed by ~ and ~ 
and preceded by sync characters. The transmit trigger that generated the message 
specified "no BCC" to be appended to the data (see Section S.3), so ~ is followed 
by idle J; (pad) chilracters. But since Rev elk Chk is enabled. the unit treats the first 
two idle characters as BCC and evaluates them accordingly, 
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ERTHELAZYDOG<eJ12345678'3'X~~ 
k~~ri;:~~i-~~~.~i~~~~~iii1;:f:jt~n~i~:'F:~~i~,;~~·.t::i'L!~;n.-f:::Ji~,:~{fJJi~i{ ;;.:~.~: .. : -:: 

Figure 8-3 A special symbol overlays the fmal character In a bad Bee. 

For non-BOP data. there are two ways to look underneath the lID or II overlay to get 
a glimpse of the concealed final block-check character. One way is to select Rev Blk 

Chk: @i.¥f:;. Then the complete block-check calculation monitored by the 
INTERVIEW is displayed on the screen, with no special symbol overlaying the final 
Bee character. ~ 

The second way to uncover the hidden block-check character is to look at the binary 
expansion of the character in Freeze mode. In Figure 8-4. the operator has pressed 
~ and then moved the cursor over the good-BCC symbol. In Freeze mode. the 
binary expansion of any character that comes under the cursor (including a concealed 
block-check character) is given at the top right of the screen. 

When you look at the binary expansion of a BOP BCe-overlay, disregard the two 
least-significant (rightmost) bits. The third bit from the right is the real 
least-significant bit in the second Bee byte. The two high-order bits of the 
frame-check sequence simply are not made available for viewing by the BOP 
hardware. 

Figure 8·4 From the Freeze-mode binary expal1$iOD of the cursor character. it is easy to 
tell that the the good-Bee overlay is covering a hexadecimal 24. 

For BOP formats. Rev Blk Chk does not appear on the Line Setup menu. 
Block-check evaluation is automatically on for BOP. 

In BOP format only. block-check evaluation includes an abort symbol. II. Bisync 
devices signal an abort by sending; in the middle of a text block. but BOP devices 
send no such control character-they merely idle mark for seven bit-times to indicate 
an aborted frame. The INTERVIEW uses the II symbol to stamp these seven 
consecutive l-bits clearly as an abort. 

Control over the type of block check and the many parameters associated with the 
type is afforded on the Bee Setup screen. The selections on this screen are laid out 
in Figure 8·1. 
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The Bee Setup-!creen does not operate for BOP. This format has a well-defined 
block-check sequence that is not alterable in the INTERVIEW. 

8.2 Bee Conditions 

Good and bad Becs (and aborts in BOP format) can be used as trigger conditions. 
Figure 8-5 shows a *~.~Ri condition on a trigger menu. And here is an example 
of a BDBCC condition in a Protocol Spreadsheet test for Layer 1: 

LAYER: 1 

TEST: boo 

STATE: bad_boo 

CONDITIONS: RECEIVE BAO_BCC 

ACTIONS; COUNTER bad_boe INC 

Figure 8·5 Oood and bad BCes un be used as mISer conditions. 

Figure 8-6 is a string condition with a further condition added: Wait for E(nd) O(f) 
F(rame), the literal meaning of which is "wait for a good BCe." None of the 
triggers in these examples can come true unless block-check evaluations are enabled 
on the Line Setup menu. This enabling is automatic in BOP format. In other 
formats. Rev Blk Chk: t~fit must be selected as a line-setup parameter. 

Figure 8-6 Wait For EOF fonowing a ReceIver condition means "wait for a good BCC." 

8.3 Transmitted Bee 
Block-check calculations that the INTERVIEW appends to messages and transmits 
out onto the line are enabled in the BCC field on trigger menus and in similar entries 
on the spreadsheet. SCC is a subfield under Xmlt on trigger-action menus (see 
Figure 8 .. 7). On the spreadsheet, transmitted BCe is a subselection under SEND: 

every time you transmit ("send") a message you have a choice of appending a good 
BCe. a bad one, an abort (BOP only). or nothing (not applicable to BOP). 
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Figure 8·7 A transmitted BCC may be selected on the actions half of a trigger menu. 

Please note that acc: l;::jf;#i~jf: or i'Kiw.:fj:j:: following a transmit string does not mean 
that a BCC will always follow. In bisync, the INTERVIEW will append BCCs only to 
text strings that are properly framed-as. for example, by li< and IX (or Fa). If you 
are sending a bisync poll or ACK or ~ or some other nontext message, your selection 
in the acc field will have no Significance. 

BCC: tH~~!;tJ means that the INTERVIEW will go directly from transmitting the 
transmit string to idling mark. even if the string begins with li< and ends with IX or Fa. 
The unit's receivers. if they are enabled for block checking and if they stay in sync 
for the requisite number of BCC characters, will interpret this no-BCC as a bad Bee 
(Figure 8-3). 

In BOP format, the sudden shift from data to mark idle is an abort. The third BCe 
selection in BOP triggers therefore is called iI~~~ instead of ijiH~W;iltij . The 
receivers put up the appropriate. symbol when they see the seventh mark bit. 

Good Bees are transmitted in accordance with the parameters in effect on the BCe 
Setup menu. See Section 8.5. 

8.4 Standard Bee Parameters 

A specific set of block-check parameters is standard for each code selected on the 
Line Setup menu. Table 8-1 summarizes the correct Bee settings for the various 
standard codes and formats supported by the INTERVIEW. 

The actual equations used by the INTERVIEW in block-check calculations are 
defined in Table 8-2. 

Changes to the BCC Setup menu remain on the menu when you change line-setup 
formats. 
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Code 

EBCDIC 

ASCII 

IPARS 

BAUDOT 

eBCDI 
SELECTRIC 

XS-3 

Table 8-1 
Standard Block-Check Parameters for 

Sync or Async/lsoc Formats 

Type 

CRC-16 

LRC 

CRC-6 

LRC 

LAC; 
Xmit: LRC 
parlty=LRC 

Recv; Ignores 
p~rlty bit 

LRC 

BCC 
starts 
following 

!j.. or Sx 

!j.. or ~ 

SY2 eE) 

Xmlt: sync 
Recv: bid {I} 

40 

Table 8·2 

BCC 
aborts/resets 
on 

Fg or next bit 
after BCC 

fu or next bit 
after BCC 

SYl el') or 

next bit after 

CRC 

Ii,. on either 
sIde resets 
BCe for both 
sides 

Block Check Polynomials 

BCC Type Block Check Polynomial 

CRC-i6 X'S + X' 5 + X~ + 1 

CRC-CCITT X'II + X,.! + X5 + 1 

CRC-12 X'2 + )(11 + X:J + Xli + X + , 

CRC-5 

8-7 

BCC 
ends 
with 

.:g,t;: 

.:g,t;: 

8 Block Checking 

EOM-PB eo) 

EOM-l (°0) 

EOM-C (101 

eOM-U eo) 

; 

5s (not 

Included 
in BeC) 
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(A) BOP Format 

For Bit-Oriented Protocols. the INTERVIEW defaults to the BCC calculations 
standard for BOP. The parameters for these calculations cannot be changed on 
the Bee Setup screen. Any changes to this screen while the unit is set up for 
BOP will not be executed until another format (such as)\*'''rl'4<'@) is selected._ 
The changes will remain on the BCC Setup menu when you change formats. 

(B) Sync and Start-Stop Formats 

When a format other than BOP is selected on the Line Setup menu, the unit 
st b t f ;'::;:l~.AA:iW[;!;; ii@tMMlij:, CRC M d d d' th d mu e se up or '.';",;,;,; ......... ,:., ... ;?; .• .;,;;;;:;;:;. or .".N .................. , .. ' .. ; ................ ;; 0 e epen Ing on e co e 

selected on the Line Setup menu. The various correct configurations for WitfufM 
or start-stop formats Cjj~i' andWi!$.&tO are detailed below. 

1. EBCDIC or ASCII code. Both EBCDIC and ASCII require CRC Mode: 

~;~::i.~::~$. but EBCDIC uses a sixteen-bit CRC-16 calculation while ASCII 
uses an eight-bit LRC check. You may redefine the values of the BCC 
control characters using alternate control characters. standard alphanumerics. 
or hexadecimal characters. You may also indicate that the control character 
does not exist by leaving the field blank. See Section 8.6 on bisync 
CRC-mode operation. 

Figure 8-8 BCC setup for EBCDIC. 

2. IPARS. Selecting Code: ~gl¥Bml! in sync or async (or isoc) format requires 
the BCC parameters shown in Figure 8-10. IPARS requires CRC Mode: 

f~t~tlt and uses rft~_H to calculate BCCs. Any of the BCC 
parameters may be changed to meet specific applications. 

3. BAUDOT. Since Baudot does not normally support block checking. there 
are no standard settings. 
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Figure 8-9 BCC setup for A$CII. 

Figure 8-10 BCC setup for IPARS. 

4. EBCD, XS-3, or SELECTRIC. Selecting ;~M"tl:I or ~;~~¢'!:M9;: code for 
m;~~w or for either of the start-stop formats will require the BCC 
parameters shown in Figure 8-11. The parameters are shown in 
Figure 8-12. All three codes require \!~PJf~~: CRC mode and use an 
l;:llJ@~f check to determine BCCs. Any of the BCC parameters may be 
changed to meet specific applications. 
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Figure 8-11 BCC setup for BBCD or SELECTRIC. 

Figure 8-12 BCC setup for XS-3. 

8.5 Bee Setup Menu Fields 

The Bee Setup Menu controls and displays the values of the INTERVIEW's block 
check parameters. The full set of parameters is shown in Figure 8-1. The meanings 
of the Bee Setup parameter fields are found in Table 8-3. 

Entries on the menu may be made in either alphanumerics. control characters. or 
hexadecimals. In the STAATIINCL field only, characters may also be entered in the 
not-equal format. See, for example. the IPARS setup in Figure 8-10. 
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Use control characters instead of hexadecimals where possible, since hexadecimals 
commit you to a particular parity that may change later on. An ASCII ~. for 
example. is hex °t or 82 depending on the parity selected on the Line Setup menu. 
If you enter °2 in the STX or START/NIINCL field on the BCe Setup screen. the 
software Will recognize ~ only in odd-parity ASCII data. An entry of ~. on the 
other hand; will adjust for whatever parity is enabled on the Line Setup menu. 

Type 

LRC Parity 

Initial State 

Invert BCC 

CRC Mode 

BISYNC control 
character ftelds 

STARTIINCL 

Table 8 .. 3 
BeC Setup M.nu Fields 

Indloates method of acc calculation selected. Polynomial 
expliihSione ofuCh CRC type are listed In Table 8-2. 

DIsplayed When Type: LifO Is selected. Identifies how 
the parity bit In the BCC character Is calcUlated. 
LRO.. parity bit InBCC character the result of an LRC 
on the parity bits WIthin the messaQe 
VRC .. parity bit thetresult of a VRC on the BCC 
character 
RESET = .partty bit always 0 
SET = parity bit alWays 1 

Sets initial state of block cheolc character. 
RESET .. aD 0' •• When Type Is LIfO. this selection 
yIeIdtI an even .~. check. 
PRESET =d lIS, When Type Is LRO, this 
selection yIeldS an odd 10ngItudlnaI cheCk. 

YES produce. an Inverted BCC by changing 1's to 0 and O's to 1. 

Allows .ctIoIoe between BISYNC and SELECTABLE CRC 
modes. 

Oau.-~try fielda4lapiayed for BISYNC CRC mode only. 
Allow you to ~t _charaoters that control 
bloolc-chec1dng. Default Is standard set of bisync control 
oharaCters.~umerIc. hexadecimal. and control 
oharact4W's arelflgal. 

Dl"yed WhenSELEOTABLE Is chosen. ldentffles the 
charactert •• on ~h.the INTERVIEW initiates BCC 
accumulation. and .It:lciucle. the character(s) In the 
accumulatiOn. For tJU field only. characters may be entered 
In either normal ornot-equal format. 
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Table 8-3 (continued) 

START/NIINCI. Displayed when SELECTABLE Is chosen. Identifies the 
character(s) on which the INTERVIEW Initiates Bee 
accumulation, and does not Include the characterls) In the 
accumulation. 

STRIP Displayed when SELECTABLE Is chosen. Identifies 
character(s) to be stripped from Bee accumulation. 

ENOIINCL Displayed when SELECTABLE Is chosen. Identifies the 
characterls) on which the INTERVIEW ends Bee accumulation, 
and Includes the character(s) In the accumulation. Initiates 
processing of BeC. Returns to START state when processing 
Is complete (see Figure 8-14). 

ENO/N/INCL Displayed when SELECTABLE Is chosen. Identifies the 
characterls) on which the INTERVIEW ends BeC 
accumulation, and does not Include the characterls) In the 
accumulation. Initiates processing of Bee. Returns to 
START state when processing is complete (see Figure 8-14) . 

END/STAYSTARTEOJlNCL Displayed when SELECTABLE Is chosen. Identifies the 
character(s) on which the INTERVIEW ends BCC 
accumulation. and InoIudes the character(s) In the 
accumulation. Initiates processing of BCe. Returns to 
ACCUMULATE state when processing Is complete (see Figure 8-14). 
This function • performed by the Ii; (Intermediate 
Block-check or ITB) character In bisync. 

ENO/STAYSTARTEO/NIINCL Displayed when SELECTABLE Is chosen. Identifies the 
eharacter(s) en which the INTERVIEW ends BCC 
accumulation, but does not Include the character(s) In the 
aocumulatlon. Initiates processing of BCC. Returns to 
ACCUMULATE state when prooesslng Is complete (see 
Figure 8-14). 

ABORT 

Affects 

Displayed when SELECTABLE Is chosen. Identifies 
character(s) on which the INTERVIEW aborts BCe 
accumulation and returns to START state (Sae Figura 8-14). 
This function Is performed by Eo In bisync. Note that 
the abort function does not generate an abort overlay on the 
soreen.The user may enhance the abort character In the 
Enhance field on the DIsplay Setup menu. See Section 
5.3(0) . 

This field pertains to the ABORT oharaoter on the 
precedln.g line. The oholces are 1UNE or BOTH. The abort 
character may cause only the side of the line sending the 
character to reset its BeC; or it may have this affect on 
both sides. ~ In EBCO/SELECTRIC Is an example of a 
character that resets Bee on both sides. 
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FIRure 8-13 A valid Bee for nontransparent bisync can be configured "manually" using 
SELECTABLE parameters. 

8.6 BISYNC vs. Selectable CRe Mode 

The INTERVIEW supports an expanded subset of IBM's "Binary Synchronous 
Control Procedures" (BISYNC) that covers a wide variety of BISYNC-type 
applications including Burroughs, Honeywell. Univac, IS0-1175, and others. 

Figure 8-8 shows the menu subfields under CRC Mode: ~:(t@m'@l9t:%. In these 
sub fields you may specify the values of the six BISYNC control characters (DLE. 
ITB. SOH. ENQ. STX, and ENDS) which appear on the BCC Setup menu with 
default character values already assigned (see Figure· 8-8). 

The i@:@~@'~::M~: configuration has one important advantage, however, in that it 

implements full 't transparency. When CRC Mode: :M~ltt is employed, the 
appearance of It!5c will enable a transparent mode in which all control characters 
except 't are accumulated as data characters while their control functions are 
ignored. ~~t.iAtit mode offers no similar mechanism for treating control 
characters as data. The ~"~ii setup in Figure 8-13 will work. therefore, only as 
long as the bisync data is not transparent. 
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Most of the bisync control characters have counterparts on the other set of BCe 
parameters. accessed under CRC Mode: ~~L Figure 8-13 shows how a 
standard bisync Bee would look if it were configured using the (_ifAi¥~ subfields 
on the BCe Setup screen. Compare this screen with the bisync screen in Figure 8-8. 
Note that the names of the fields in Figure 8-13 are functionally descriptive. 
Start-Of-Header and Start-of-TeXt characters. for example, are really 
START/NotllNCLuded characters. This indicates that they activate block-check 
accumulation but they are not themselves included in the calculation. ... and -"x. on 
the other hand. which end the Bee accumulation. are included in the block-check 
calculation. Note also that the set of ~~t.~t parameters is more complete, and 
that thirty-four distinct characters may be designated as control characters compared 
t 'nht' th ~:iW~>~l'~~;:~:i f' ld a eley4 m e .":.::::~;f:l:ll!~;.,,.:.:·:. Ie s. 

A state diagram of ~_§t~~ parameters is presented in Figure 8-14. In this 
diagram. process-Bee state does the following: 

• Calculates and displays Bee result. 

• Reinitializes BCe remainder. 

• If end character was a STAYSTARTED character. returns to accumulate state, 

• Otherwise. returns to start state. 
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START 
STATE 

End 
Charaoter 

(+ or-) 

PROCESS 
BCC 

STATE 

8 Block Checking 

Figure 8-14 State diagram for CRC Mode: sel«ctable. (+) means the character is included in Bee 
calculation; (-) means the character is not included. 
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9 Bit Error Rate Testing 
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BERT Setup (RS-232) 
PATTERN; 63 511 2047 4095 32767 ALT-1fO FOX MSG MSG aUF 

HANDSHAKE; T HDX T--
RESYNC: ON OFF r----' 

I PREAMBLE; ..§li 

l§YNC PATTERN: ~ 

BLOCK SIZE: 1000 '0000 PATTERN 
TEST LENGTH: SECONDS rBITS SLOCKS CONTINUOUS 

IH:1~1 ~ 
I it: 1000 10000 100 000 PATTERN J 

ERROR INJECTION RATE; 5E-6 r:-:~~~~=~---"'-------------, J J MESSAGE BUFFER; (Enter bit error injection rate) '---------------
(Enter error injection rate exponent) 

Select BERT Pattern: 

I F1 I I F2 II L-_F_3 --II I F4 I I F5 I I Fe I I F7 I I Fa I 
63 511 2047 4095 32767 AL T -1/0 FOX MSG MSG BUF 

Figure 9-1 Menu selections on the BERT Setup screen. 
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9 Bit Error Rate Testing 

The INTERVIEW can transmit and analyze Bit Error Rate Tests consisting of five different 
pseudorandom bit patterns, a series of alternating l's and O·s. a canned fox message, and a 
user-assigned message of up to 259 characters. The INTERVIEW can send and analyze 
BERT patterns in synchronous or asynchronous format over transmission facilities that are full 
duplex or half duplex. 

9.1 Pseudorandom Bit Patterns 

BERT data may be transmitted and analyzed in pseudorandom patterns of 63. 511, 
2047. 4095, or 32767 bits. The algorithm for each pattern is diagrammed in 
Figure 9-2. 

1 _I I V 112131415161718~911olu~ 

BERT 2047 

E 11 2 I'I-I'I! 17 111' Iloll' l12'J 
BEAT 4095 

Figure 9-2 BERT algorithms. 
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9.2 Test Configurations 

Tests can be configured for one tester or two. 

A standard one-tester configuration places the remote modem (remote from the 
INTERVIEW) in a loopback condition. See Figure 9·3. The INTERVIEW generates 
the BERT data and analyzes the data upon its return over the transmission line. This 
is the easiest test to configure. since the INTERVIEW's BERT analyzer automatically 
looks for. the same pattern of data that the unit generated. 

When another BERT generator is used at the remote site. each tester analyzes the 
data generated by the other. See bottom of Figure 9-3. There is no looping of data. 
Both testers must generate data that matches bit for bit. Selections on the Line 
Setup and BERT Setup screens let the user control the pattern of information bits. 
the number of information bits allotted to a character, the stop bits used along with a 
start bit to frame each character (async only), and the sync characters necessary for 
locating (and relocating) the beginning of a fox or user-defined pattern. 

The two-tester configuration can be thought of as two separate one-way tests. From 
the point of view of each tester, the transmitted BERT data is superfluous. The data 
that is received and analyzed is the test data. 

Figure 9-3 Two test configurations: loopback and two-tester. 

9.3 BERT Operation: Full Duplex 

When the test-interface module (TIM) for RS-232N.24 is locked in place in the slot 
at the rear of the unit (see Section 1), the RS-232 subset of parameters on the 
BERT Setup screen is enabled automatically. On the RS-232 Interface Control 
menu. RTS. CTS, and CD all should be set to tg~M~!m':Mf for full-duplex operation. 
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In the Mode field on the Line Setup menu. select either k@~fkf::m:l.t:~::: or 
f:Mi=-~t::p~~::;;:i:::. BERT is used most commonly to test modems and transmission links, 
so the normal attitude of the INTERVIEW will be Mode: @t~i!i:i&fi):mn. See 
Figure 9-4. 

CAUTION: As soon as the INTERVIEW is run in either 0/ its 
BERT modes, it will interfere with any active communications on 
the inter/ace. Be sure that it is all right to break the line and 
transmit test data on it. 

Note on synchronous and BOP operation: The I~'TERVIEW 
can transmit using internal clock (SCTE) when it is emulating a 
DTE; but in order to display its own transmit data as well as 
receive data, it. must be connected to a modem or other DCE 
device that is providing SCT and SCR clock. 

If you have selected Mode: tWfif:i§:iimt and external clock is 
not available for synchronous or BOP operation. choose Clock 

Source: :~~:j(~ji¢~~~l;:bg~ and patch SCTE to seT. 

Figure 9-4 The fields on this Line Setup menu-except for Source, Rev Blk. Chk, and 
NRZI-also are BERT parameters. 

Once you have selected the BERT mode, press 8. lEIl. 1m. to enter the BERT 
Setup parameters menu (Figure 9-5). Select Handshake: g~:~~&i;: in the second 
field on this menu. When you have completed your other selections in these 
parameter fields (see Section 9.5). press S. In fuU-duplex testing, whenever you 
execute a run the INTERVIEW will begin to operate both as a BERT generator and 
analyzer. 
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Figure 9-5 BERT Setup screen. 

The unit will begin transmitting immediately. The transmission will consist of the bit 
pattern chosen on the BERT Setup menu according to the format entered on the 
Line Setup menu. 

The INTERVIEW also begins immediately to perform a BERT statistical analysis on 
all received data. If you press [§}, RESET, while the pattern is being transmitted, the 
pattern will not be interrupted but the statistical counters will clear. See Section 
9.7(E). 

9.4 BERT Operation: Half Duplex 

To operate over half-duplex transmission lines, go to the RS-232/V.24 Interface 
Control screen (press 8, [fl, @) and change the handshaking control leads (ATS, 

CTS, and CD) from '::::n:::§l!m::1:@: toi:'W##,ijf. On the BERT Setup menu, select 
Handshake: ;h~'~::. 

During the test you will transmit data one block at a time. (See Section 9.5(F) for a 
definition of .. block. ") After every block of information that it transmits, the 
INTERVIEW will drop its control lead and relinquish the data link while the remote 
tester transmits a block. 

On the Line Setup menu. select Mode::)lr!mWt:Rf~JfL Then press S, [fl, [§}, to 
enter the BERT Setup screen. When you have made your selections in these 
BERT-menu fields (see Section 9.5), press ~. 

CAUTION: As soon as the INTERVIEW begins running in either 
of its BERT modes, it will interfere with any active 
communications on the interface. Be sure that it is all right to 
break the line and transmit test data on it. 
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When the INTERVIEW operates in half duplex, it does not transmit and receive 
BERT data at the same time. When you send the Run command to start the test, the 
unit is in the "receive and analyze" mode. Once it has received a complete block of 
data. it will shift to "generate" mode and transmit one block automatically. 

In this situation. both ends are waiting; press @. START, to initiate the 
sending..,receiving cycle with a transmission. 

9.5 BERT Setup Screen 

(A) Pattern 

With the cursor in the Pattern field. press [It) and (5) to rotate between a 
series of alternating l's and O's, a canned fox message, a user-assigned message 
of up to 259 characters. and five different pseudorandom bit patterns. The 
INTERVIEW both transmits and expects to receive this pattern while it is in 
BERT Mode. 

When :~~Jt~6.: is selected in this field. the pattern will consist of the 
contents of the 259-byte message buffer represented by five data-entry lines 
toward the bottom of the BERT Setup menu. 

Do not run the 1010 pattern if you have selected ASYNChronous (or 
ISOChronous) start-stop framing on the Line Setup menu. 

(8) Handshake 

In this field, select Handshake: §~~~K; or ::~~~. The selection will 
determine whether preamble and sync characters can be appended to the data 
(half duplex) and whether the resync function can be enabled (full duplex only). 
In Run mode, the full-duplex pattern will run continuously for the duration of 
the test. while the half-duplex test will be transmitted one block at a time before 
turnaround. This field configures the test sequence. not the interface. The 
interface must be configured on the Interface Control screen in accordance with 
Table 9-1. 

Table 9-1 
FuU- or Half-Duplex BERT 

(RS-2321V.24 Interface Control screen) 

RTS CTS CD 

Full duplex: on on on 

Half duplex:- switch switch switch 
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(C) Resync 

PATTERN: 

Handshake: 

Resync on: 

Use the resync function to prevent one missed bit-time from skewing an entire 
test. Resync: t~::: is valid only when the screen is configured for full duplex. 
This selection allows you to go out of test-sync after a fault has been detected 
(see Section 9.9(0), Number Of Faults) and back into synchronization after a 
short interruption. When out of sync, the receiver stops analyzing bits and 
counting errors and waits for synchronization to tum the analyzer on again. 

Resync: i)pfit avoids a bit-error rate approaching fifty per cent for pseudorandom 
patterns over a long error count. (The analyzer will "guess" right fifty per cent 
of the time even if it is out of sync with the incoming test data.) 

Table 9-2 

BERT Pattern (BERT Setup screen) 

BERT ALGORITHM 
(63. 511. 2047. 4095. 32767) 

Full or half duplex 

Algorithm (full duplex) 
or sync chars (switched) 

ALT-1I0 
(synchronous 

only) 

Full or half duplex 

1010 (full duplex) 
or sync chars 

FOX/MSG BUF 

Full or half duplex 

one or two 
sync chars 

Preamble char: selectable (switched selectable (switched selectable 
line-use only) Une-use only) (switched line-use 

only) 

Sync chars: 1 st pattern-byte selectable. selectable 
selectable, Switched switched tine-use 
line-use (half duplex) (half duplex) only 
only 

Siock size: 1 Kbit, 10Kbit. or 1 Kblt or 1 Kblt. 10 Kblt, or 
pattern 10 Kblt pattern 

T est length: selectable # of seconds selectable # of selectable # of 
or blocks; 1 K, 10 K. seconds or blooks: seconds or 
100 K. or pattern # of 1 K, 10 K, 100 K. blocks; 1 K. 
bits; or oontlnuous or pattern # of bits; 10 K. 100 K, or 

or oontinuous pattern # of bits; 
or continuous 

Error Injection Rate: selectable selectable selectable 
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For a pseudorandom pattern, resync means going out of sync and performing the 
algorithm on two bytes of data in order to predict the third byte. Since the 
algorithm may be performed at any point in the cycle, there are no sync 
characters. 

For the fox pattern or the user-defined message buffer. resync means going Qut 
of sync when a fault occurs and looking bit by bit for the sync pattern entered in 
the Sync Pattern field on the BERT Setup (not the Line Setup) menu. 

In half-duplex BERT testing, Resync: }Pt.~(: is not available. The analyzer goes 
out of synchronization at the end of each block when the line turns around, but 
never in the middle of a block. 

A fault in half duplex means that synchronization was missed entirely for a 
block. The analyzer stays out of sync until the next line turnaround. 

On a noisy circuit. a fault may not imply that the analyzer has lost 
synchronization with the incoming BERT pattern. In spite of a high error rate, 
the test should remain in sync. Select Resync: l~ to prevent the analyzer from 
going out of sync and suspending its error count while waiting to resynchronize. 

(0) Preamble 

This selection is enabled when the BERT Setup menu is configured for half 
duplex only. One or two bytes selectable by the user can be prefixed to the 
sync pattern in half duplex tests. The default entry in this field is two bytes of 
55. a character with an alternating pattern of 0 and 1 bits. After line 
turnaround. a modem can use this pattern from a remote DTE to put its bit 
clock into phase with the new carrier. 

Since preamble characters always follow carrier turnaround and precede 
synchronization. they are not checked by the BERT analyzer for error. 

Pressing [CW/Il to blank this field will prevent the preamble pattern from being 
transmitted. 

(E) Sync Pattern 

Sync characters have a special role in BERT testing. Because they provide 
message synchronization as well as character sync. BERT analysis requires sync 
characters in line setups where they would not normally occur-in asynchronous 
fox-pattern testing. for example. To cover these special applications. the BERT 
Setup screen is provided with its own Sync Pattern field. The Sync Char field on 
the Line Setup menu is inoperative during BERT tests. 

1. Sync characters in fox or user-defined tests. Default is $,-li,- in the 
four-character Sync Pattern data-entry field. Alphanumerics, control 
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characters. and hexadecimals are legal. Entry of one, two, three, or four 
characters is legal. A blank field is treated as default: s.,. s.,. • 

In full-duplex BERT tests. sync characters precede each fox message or 
user-defined message. In normal synchronous data transmission, sync 
characters help the receivers locate character boundaries. In BERT tests 
they do more: they help the analyzer find message boundaries. For this 
reason, sync characters precede fox and user messages in asynchronous tests 
as well as synchronous. 

In a full-duplex fox or user test with few errors, the sync pattern is 
transmitted repeatedly but used only once by the analyzer. After initial 
synchronization, the analyzer stays in sync and does not look for the sync 
pattern. The sync characters that precede each successive message in the 
test are treated as data and checked for bit errors. 

In half-duplex BERT. the sync characters precede every transmission in fox 
and user tests. They are not repeated in mid-transmission. They never are 
treated as data. 

BERT testing can be tricky when two different brands of tester are being 
used, especially when a data pattern is being tested. Even fox messages will 
vary with different testers. Some use STX-ETX, some say "JUMPED ... 
DOGS" instead of "JUMPS ... DOG," and so on. Design a 
:M~~~;~~~ff test to mirror the fox message of the other tester. Use the 
Sync Pattern field for the first character (or more) of the fox message ("li<." 

for example. or "Ttl) in cases where the other tester does not send s,.. s.,.. 
Then continue the message on the first line of the Message Buffer. 

Figure 9-6 shows how the Sync Pattern field is used in conjunction with the 
message buffer to design a customized fox pattern. 
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Pattern: 
Handshak 
Res~nc: 

9 Bit Error Rate Testing 

** BERT Se~up ** 

S~nc Pat ern: 
Block Size: 
Test Length: 
Error Injection 

Message Buffer: HE QUICK BROWN FOX JUMPS OVER THE LAZY DOG 
0123456789'X 

Figure 9-6 If the other tester does not send sy sy. synchronize on the first two 
characters he does send. 

2. Pattern-synchronization in pseudorandom tests. For a pseudorandom 
pattern in full duplex, the Sync Pattern field does not apply. Since the 
algorithm may be performed at any point in the cycle. there are no sync 
characters. 

Synchronization for half-duplex pseudorandom tests is more complicated. 
The first few bits received after the line turns around are important bits to 
be tested. Both the transmitting and receiving testers must agree in advance 
on the point in the algorithmic series where the half-duplex test will begin. 

Here the Sync Pattern field is used not for standard sync characters but 
rather to identify the point in the pseudorandom pattern where the test will 
begin after each line turnaround. This special use of the Sync Pattern field 
allows the operator to program the INTERVIEW for compatibility with 
half-duplex testers from other manufacturers. 

To program a synchronization point into a half-duplex test. the user must 
know the eight bits that precede the point and the eight bits that follow. 
For example. suppose that the eight bits preceding a sync point in a 
2047-bit test are 10100001. 

NOTE: In the notation above, the first bit transmitted is the 
rightmost. This is consistent with the presentation of binary 
patterns in all INTERVIEW screen-displays and documents. This 
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right-to-left ordering of bits is well suited to 
binary-to-hexadecimal and binary-to-ASCII/EBCDIC 
conversions; but the usual presentation of bits in the BERT 
literature is left to right. 

Since this binary pattern corresponds to the hexadecimal number '\. the user 
would move the cursor to the Sync Pattern field and enter Al in the first 
data-entry position. Suppose also that the eight bits following the sync point 
(and therefore the first eight bits transmitted after line-turnaround) are 
01001000 (hex 48) • The user enters 48 in the second position of the Sync 

Pattern field. Figure 9-7 shows the full pattern-sync entry. 

48 will be the first character transmitted in the half-duplex 2047-bit test. 
Since some algorithms are based on strings longer than eight bits (see 
Figure 9-2). the preceding character (Al) was included in the Sync Pattern 

field; but this character is not transmitted. 

When it is receiving and analyzing. the test synchronizes on the character in 
the second position in the Sync Pattern field (48 in our example). If there is 
an error in one of these first eight bits, synchronization will be missed and 
the test will record a "fault." See Number Of Faults, Section 9.9(G). 
Following the sync character. erroneous bits are recorded as BIT ERRORS. 

iz 

•····· •.•••• • •• t~~!;=~~·3.~.qt·.·t.·(3·P •...... "" ...... -:::;,--=...; 

Figure 9-7 Pseudorandom tests in hal! duplex require pattem-synching. 

In certain cases. two bytes of sync may be insufficient to begin a half-duplex 
pseudorandom test. The 32767 pattern. for example. requires fifteen bits to 

calculate the sixteenth bit and succeeding bits. If Bits: l~l is selected on the 
Line Setup screen. a two-byte entry in the Sync Pattern field is sufficient. 
But if a smaller bit-number is selected. two hex characters in the Sync 

Pattern field will not represent the number of bits that the algorithm requires 
to continue. 

In such cases, use the four places in the Sync Pattern field (in conjunction 
with the bit number in the Line Setup) to construct a pattern that is at least 
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as long as the algorithmic series (see Figure 9-2). The last character in the 
pattern will be the first byte transmitted and analyzed. 

3. Default pattern-sync. There are two default sets of half-duplex sync points 
in the IJ'..TTERVIEW. These are outlined in Table 9-3. BERT testers that 
use set #1 include the TREND Data Tester 100 series. NA VTEL's Datatest 
II Plus uses default set #2. 

To operate with sync-point set #1. enter !<r!<r in the Sync Pattern field. To 
operate with set #2, clear the field (press (3). If fewer than two characters 
are entered in the Sync Pattern field. the unit will default to set #2. 
Remember that the default sets are enabled only when Handshake: 

l'~l~~ is selected. 

Table 9·3 
Half-Duplex BERT: Default Synchronization Points 

Pattern 1 at 8 Data Bits Preceding 8 Bits Entry In 
Transmitted in Pattern Syno Chars Field 

~ 

63 A3 0. lIy lIy or °8 ~ 

511 "10 "1 lIyllyor'\'\. 

2047 "i ·0 lIy lIy or ·D ". 

4095 57 '\ lIy lIy or Al 57 

32161 '\. FF lIy \ or "F '\. 

~ 

63 Be '\ no chars or '\ ·e 

511 '\. Al no chars or At '\. 

2047 ... fll no chars or 1\ "'. 
4095 57 AI no chars or Al 57 

32767 \ F'F no chars or F F q, 

(F) BIQck Size 
A block can be the length of a cycle or message 6iATI4\1I~). or or 
:~tr~i~:M bits rounded to the nearest byte, A block is a component of a test: 
complete tests often are measured in blocks. 

CAUTION: The definition oj a block varies jrom standard to 
standard and from BERT tester to BERT tester. Some standards 
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define a block as the pattern length while others specify 1,000 
bits. The user must ascertain and then select the proper 
definition. 

When a{::~*;~~f:: or '~~M$:j@.tf~: pattern is chosen, :extt~i1t;i; meal1S­
one fox message or one message buffer. The :#f~~M selection is not valid for 
the pattern: a block in this pattern always is a set number of 
bits. 

When a pseudorandom pattern is chosen, the message is one cycle of the 
pattern. The shortest pseudorandom block is 63 bits, while the longest block is 
32,767 bits. 

In half-duplex BERT, each transmission is one block. The line turns around 
following each block. After turnaround. the test continues. 

(G) Test length 

Tests are measured in blocks, bits, or seconds. They can also be :F¢R~~ .. 

The Test Length: tfm::~~~:::::::m: selection brings up a four-digit # field that 
accepts entries from 1 to 9999. The shortest pseudorandom block is 63 bits, so 
the shortest pseudorandom test that is one block long is also 63 bits. The 
longest test measured in blocks will be 9999 times the longest pattern (32,767). 
or 327,637,233 bits. 

The Test Length: ::::{~¢9~~Mn field also brings with it a # field, with five places 
for numbers from 1 to 99,999. The maximum number of seconds comes to 
slightly more than twenty-seven and three-quarter hours. 

If Test Length: is selected. a # field appears with these rotating 
selections: ff::[~lm:. i:;l::m~~m.p:It .i:t~~:y. and ;e+!~M. 

(H) Automatic Error Injection 

Errors can be injected in a bit pattern automatically at a preselected rate. (They 
may also be injected manually from the keyboard: see Section 9.7 below.) The 
Error Injection Rate field defaults to SE-5. equivalent to S errors per 100.000 
bits. The two fives are variables in this formula. The first five is the error rate 
and can be overwritten with numbers in the range of 0-9. The second five is 
the negative exponent and can be changed to any number in the range of 2-9. 

Read the "E-" in the formula as per lO-to-the-exponent bits. For example. 
lE-2 means 11102 or 1 error per 100 bits. OE-6 means 01106 or no errors per 
1.000,000 bits, equivalent to zero. Using 0 as the first variable is equivalent to 
injecting no errors and, in effect. disabling the field. 
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The highest automatic-error rate selectable would be 9E-2 or 9/1()2 or 9 errored 
bits per 100 bits. The lowest rate of injected errors would be 1E-9 or 1/109 or 
1 error per 1 billion bits. 

9.6 Transmission Format: line Setup Menu 

Certain selections on the Line Setup menu will affect the pattern of bits transmitted 
during a BERT test. The screen is illustrated in Figure 9-4. 

(A) Code 

If your BERT pattern is a fox message or a user-defined message that contains 
alphanumerics, the Code that you select on the Line Setup menu will affect the 
pattern of bits in your test. If your test involves sync characters, remember that 
the bit pattern for!!,.!!,. is different for ASCII and EBCDIC. 

Testers on either side of a transmission link should be configured for the same 
code. 

(B) Bits 

Select the number of information bits. This field is invalid for pseudorandom 
and alternating 1/0 BERT patterns in tf:;~~~P: format. In all other BERT 
configurations, characters are formed according to the bit-number specified here. 

(e) Parity 

For 5, 6, or 7 information bits in async or isoc format, you may select the type 
of parity. (For 8 information bits. even. odd, or no parity is available but not 
mark or space.) The parity bit is additional to the information bits. 

The BERT test transmits and checks parity. It calculates parity on the data bits 
it expects to receive, not the actual data bits. This is to prevent an errored data 
bit from causing a parity error and being counted twice as a result. 

(D) Format 

Choose Format: ~~i_~!, i@i~~igli. t~2. or ::@ii§~Mt. 

1. Sync. If Format: @~!i#:i is selected on the Line Setup menu and a 
pseudorandom (or alternating 1/0) pattern is the BERT Setup selection, the 
pattern will be transmitted bit for bit without synchronization or 
character-framing. The Line Setup selection fields from Code down to (but 
not including) Bit Order/Polarity are invalid. 

"If a character-oriented (fox or message-buffer) pattern is selected on the 
BERT Setup screen, the precise bit pattern will be determined partly by the 
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Code, Bits, and Parity selections on Line Setup. The fields from Format: 

i:mtm.if down to Bit Order/Polarity are invalid for BERT. however. Sync 
characters are entered on the BERT Setup screen. See Section 9.5(E). 

2. BOP. This softkey is nonfunctional. The selections default to the same as 
if Format: ::)~x~t were selected. 

3. Async. If Format: ;*~¥i\l9i:; is selected on the Line Setup menu, stop bits 
(ones) and a start bit (zero) will be added after every fifth, sixth, seventh, 
eighth. or ninth bit in the BERT pattern, depending on the Bits and Parity 

selections on Line Setup. This start/stop-bit framing applies to 
pseudorandom patterns as well as to character-oriented patterns. 

Do not run the alternating i/O pattern if you have selected asynchronous (or 
isochronous) start/stop-bit framing on Line Setup. 

4. lsoc. This is a cross between async and sync. It uses asynchronous 
start/stop-bit framing; but unlike async, internal clock (if selected) will 
transmit clock pulses on the clock lead(s) for use by the other device on the 
interface. 

(E) Clock 

If clock is to be supplied by a modem during the test. you can select Clock: 

::;:gl~%J:~N~W:mf. If no external clock is to be supplied, select ::::W;iMt~<:r or 
im~\~ and the correct speed or speeds. 

Note on synchronous and BOP operation: The INTERVIEW 
can transmit using internal clock (SCTE) when it is emulating a 
DTE; but in order to display its own transmit data as well as 
receive data. it must be connected to a modem or other DCE 
device that is providing SCT and SCR clock. 

If you are have selected Mode: lifij~'tJm;mti: and external clock 
is not available for synchronous or BOP operation, choose 
Clock Source: lif~ltt: and patch SCTE to SCT. 

(F) Bit Order/Polarity 

The pattern of bits in sync and async tests will be affected by the selection in 
the Bit Order/Polarity field only if a character-oriented (fox or message-buffer) 
pattern is selected on the BERT Setup screen. 
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Table 9·4 -, 
Sync or AsyncBERT (Line Setup screen) 

FORMAT: SYNC 

Mode: BERT DTE or 
BERT DCE 

Code: EBCDIC. ASCII, 
EBCD. XS-3. 
IPARS, SELECTRIC 

Bits: B. 7, 6, or 5 

Parity: none 

Stop bits: N/A 

Clock source: external. Internal, 
or Internal split 

Speed: selectable 
(except external) 

Bit order/polarity: normal, rev-nor, 
nor-lnv, rev-Inv 

ASYNC 

BERT DTE 
or BERT DCE 

EBCDIC, ASCII, 
EBCD, XS-3, 
IPARS, SELECTRIC 

8,7.6,or5 

none. even, or odd; 
mark or space 
(except 8 bits) 

1 or 2 

internal or 
Internal split 

selectable 

normal, rev-nor, 
nor-Inv. rev-Inv 

9.7 Run Mode: Keyboard Control 

9 Bft Error Rate Testing 

ISOC 

BERT DTE 
or BERT DCE 

EBCDIC, ASCII. 
EBCD. XS-3, 
I PARS , SELECTRIC 

8, 7, S, or 5 

none. even, or 
odd; mark or 
space (except 8 
bits) 

1 or 2 

external, Internal. 
or internal split 

selectable 
lexcept external) 

normal. rev-nor, 
nor-lnv. rev-Inv 

Whenever you press ~, the INTERVIEW will begin to operate as both a BERT 
generator and analyzer. 

It will begin immediately to transmit the bit pattern chosen on the BERT Setup menu 
according to the format entered on the Line Setup menu. The pattern will repeat 
until the test ends: see Test Length. Section 9.5(0). 

(A) Freezing the Test 

The pattern can be interrupted from the keyboard. Pressing 8 or E§J will 
drive the analyzer out of sync and stop the counters. Freeze mode retains the 
latest results display on the screen (Figure 9-8). Hitting 8 a second time will 
unfreeze the analyzer and resume the count from the frozen readings. 

(B) Restarting the Test 
The ~ key restarts a frozen test. 
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To restart a test while it is running. use the fIT) softkey, labeled REST ART. This 
restart also reinitializes the synching process. To clear and restart the counters. 
press ®], RESET. Softkey selections in Run mode are illustrated in Figure 9-8. 

Hitting S and ~ will also restart everything-test. synching process. and 
counters. 

(e) Manual Errors 

You may introduce errors into the BERT transmission one at a time via softkey. 
One errored bit will be sent each time the operator presses fITl (lNJ1ERR). 

(D) Automatic Error Injection 

Automatic error-injection can be turned on and off by softkey. Press @. ERR 

INJ, to toggle this function. See Section 9.S(H). for an explanation of error 
rates. 

(E) Clearing the Results Screen 

To clear the counters without lOSing sync, press ®). RESET. 

(F) Restarting the Test Function 

The test function length was determined on the BERT Setup screen to be 
measured in blocks, bits. or seconds. or to run continuously. Pressing 1El. 
RESTART. restarts the test and reinitializes the synching process. 

(G) Disabling Transmission 

You may prevent the BERT pattern from being transmitted while the 
INTERVIEW analyzes a received pattern. If the unit is in :::iWij$i't;:~tir: mode. 
move the breakout switch for pin 2 on the test-interface module (TIM) to the 
open position. If the unit is in !rrt#.€.!tt:~*~:tm: mode. open pin 3 instead. 

9.8 Run Mode: Status Line 

The status line of the Run-mode BERT display, shown in Figure 9-8, identifies the 
BERT test and the parameters chosen on the Line Setup menu. The INTERVIEW is 
using these parameters both to transmit and to analyze. Figure 9-8 shows a BERT 
511 test in EBCDIC code; with 8 information bits. no parity. and full duplex pattern; 
and in synchronous mode. 
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PATTERN SYNC STATUS: 
11"-1 SYNC 

wn • 2' 

Figure 9-8 The BERT Results screen displays setup status, receiver-sync status, error 
injection rate, seven counters, and three rate calculations. 

9.9 Run Mode: Statistical Display 

BERT counters increment to 264 -1, or approximately 1.8 times 1019 • For practical 
purposes these counters are unlimited. 

Each counter enters Run mode at O.OOOOEOO. The top of Figure 9-9 shows the 
block counter on the verge of rolling over to a new exponential value. The bottom 
of the figure shows the effect of the next block received: the exponent has 
incremented so that the counter is being updated on every tenth count instead of 
everyone. The counter will be updated next when ten new blocks have been 
received. 

BLOCKS ··.RtCEIVE:Di· 1.0000E05 

Figure 9 ... 9 This'is a before-and-after illustration of the block counter receiving its 
IOO,OOOth block. 

Three of the counters have Rate displays adjacent to them. See Figure 9-8. These 
rates are to be read in the same way you would read an entry in the Injection Rate 

field on .the BERT Setup menu (see Section 9.5(H»: 9.0000E-3 means 9 times 
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1/103 or 9 errors per 1.000 bits. Rates are displayed in real time. They enter Run 
mode at O.OOOOE-O and remain at zero until a bit error or block error or errored 
second occurs. Once an error rate is posted. the displays will behave like 
decrementing counters: while the number of bits, blocks, or seconds increases 
steadily, the rate of error will decrease. The top of Figure 9-10 shows a Rate display 
for bit errors that stands at 1.0000E-4 or 1 error per 10,000 bits. When the next bit 
arrives. unless it is an error the rate will decrease. The bottom of the figure shows 
the action of the display as the rate of error decreased: 1 per 10,000 became 
9.9999 per 100.000 (9.9999E-05). 

BtTERRORS: •.. 

131TtRRQRS: .. 

'."IIIII.al .. 
1.4000E01 

1.0000E-04 

9.9999E-05 

Figure 9-10 As the rate of error decreases, the minus-exponent grows larger. 

(A) Test Seconds 

This counter is incremented once for every second the test runs. 

(8) Blocks Sent 

The current number of blocks sent is recorded here. A block is defined in 
Section 9.5 (F) . 

(C) Blocks Received 
This shows the current number of blocks received. If this count is not 
incrementing, the INTERVIEW is not synching on a pattern and the PATTERN 

SYNC STATUS field on the lower right of the BERT statistical display screen 
should say OUT OF SYNC. 

(0) Bit Errors 
The bit sequence received is compared with that expected in accordance with 
the parameters chosen on the Line Setup menu and the BERT Setup screen. 
The count of received bits that do not match the expected pattern is displayed 
here. This counter value in relation to total bits is given in the Rate column at 
the right of the counter, expressed in errors per exponent of 10. 

(E) Blocks In Error 
The number of blocks in which one or more bit errors have occurred is 
recorded. A rate calculation of this value to total blocks received is given to the 
right of the counter in real time. 

NOTE: If two testers are being used. verify that both are 
defining block size in the same way. See Section 9.5(F). 

9-20 



9 Bit Error Rate Testing 

(F) Error-Free Seoonds 
This counter will increment when the Test Seconds counter increments until one 
or more errors have been found during the last second. The rate of this counter 
value compared to total seconds is given to the right of the counter in real time. 

(G) Number Of Faults 
"Fault" has different meanings for full and half duplex. In full duplex, a fault is 
recorded whenever an error is detected in more than 25 percent of the bits 
received over a certain period of time (approximately 16 bits in 64 contiguous 
bits) . This percentage is considered sufficient to indicate that a bit time has 
been missed. 

In full duplex. if Resync: f:~~:i, has been selected on the Transmit Mode menu 
the INTERVIEW's receiver will resynchronize every time a fault is found. 

In half duplex, a fault occurs when the analyzer sees bit transitions that indicate 
a new block of BERT data but fails to recognize the sync pattern or the sync 
character. 

(H) Error Injeotion 

The status of Error Injection may be ON or OFF; it is toggled manually by the 

ERR INJ softkey. In Run mode it is turned on and off by the 1m softkey. 

(I) Injeotion Rate 
This status field simply reports the error-injection rate that the user has entered 
on the BERT Setup menu. 

(J) Reoeiver 
BERT analysis begins when the receiver synchronizes on incoming data. The 
PATTERN SYNC STATUS line on the results screen reports on receiver status. At 
all times during a BERT run, the line displays one of two messages, IN SYNC or 
OUT OF SYNC. 

Once synchronization is established, the receiver can go out of sync only if 
Resync; fPMHs selected. During the out-of-sync condition, data is not analyzed 
for error. 

When the resync function is turned off, the IN SYNC condition, once established, 
will remain in effect until the test ends. This setup is appropriate for relatively 
brief tests on noisy circuits. 

9.10 Loopback at the Transmitting INTERVIEW 

The INTERVIEW can analyze its own BERT transmission without being connected to 
the data interface. This is a good way for you to become familiar with the BERT test 
procedure before you apply it to a system. 
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With the interf~e disconnected, power up the unit and select Mode: :f:;:d::i.fflF:~::I? on 
the Line Setup menu. Then select a configuration compatible with the specifications 
in Table 9-2 and Table 9-3. Select internal clock. 

Press~. You will see only the first two counters, Test Seconds and Blocks Sent. 
incrementing. This is the way the Run-mode display will appear when you are 
sending the BERT pattern to another BERT analyzer. No statistical analysis is being 
done because the BERT analyzer is not seeing the transmitted pattern. The report 
on Receiver status is OUT OF SYNC. 

Press 8. On the breakout box on the test-interface module (TIM), patch TD to 
RD. Press~. This time you will see the first three counters incrementing: Test 
Seconds, Blocks Sent. and Blocks Received. The receiver is now IN SYNC. The 
INTERVIEW's BERT analyzer can see its own transmission but it is unlikely that it 
will find any errors in its own data. 

Use the lE.D key to introduce errors into the transmission. Observe the next three 
counters and the rate measurements alongside them. The lE.D key will not introduce a 
fault. 

Run another test into which you have injected automatic errors. An Error Injection 

Rate entry of lE-5 on the BERT Setup screen will produce one errored bit for every 
100,000 bits and a bit-error rate of 1.0000E-5. 
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9 8it Error Rate Testing 

PATTERN SYNC STATUS: 

T1 ReV LINE STATUS: 
Oln OF SYNC [S S,-,J 

Figure 9-11 Tl BERT Statistics screen. 

9.11 T1 BERT 

The INTERVIEW can perform both framed and unframed BERT tests on T1 
transmissions. An individual channel may also be BERT tested. Tests may be 
performed in a simple loopback configuration or in conjunction with another 
INTERVIEW or BERT tester. For further discussion of test configurations. refer to 
Section 9.2. 

A Tl BERT display (see Figure 9-11) tracks test results in Run mode. In addition to 
Tl BERT testing, statistics are gathered on the quality of the Tl circuit whenever the 
Tl TIM is installed. These statistics are displayed and constantly updated on a 
separate screen, which is accessible from the BERT statistics screen during run time. 
Regular Tl statistics and modifiable selections that pertain to these statistics are 
described in Section 49. 

(A) The T1 BERT Option 

TIBERT capabilities are available as pan of the overall Tl option, which 
consists of a factory-installed multiplexer board and a removable Test Interface 
Module. If you have Tl BERT installed. Option 11-1 will be displayed on the 
start-up screen of the INTERVIEW when you turn it on. The TIM posted on 
the same screen must be Tl (see example in Figure 9-12). 
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** INTERVIEW 7500 ** 
DISKS: FLOPPY 1 FLOPPY 2 HARD DISK 

PROCESSORS: II 
SELF TEST ERRORS: l1li 

Press: 
[PROGRAM] to enter the menu page 
[RUN] to run the default program 

Software Version: 
Firmware Version: 

OPTIONS: 11-1 

TIM: Tl 

7.00 
5.00 

Cop~ri9ht (c) 1987, 1989 
Telenex Cor oration 

Figure 9·12 Power-up screen, INTERVIEW 7500. 

(B) Preparing for T1 BERT Testing 

Setting up for Tl BERT requires installation of the correct Test Interface 
Module, proper cabling. and making menu selections. In addition to the 
selections made on the BERT Setup screen, certain selections must be checked 
on the Line Setup screen and the Tl FEB Setup screen. 

1. Install the Tl TIM. Tl testing can be done only when the Tl TIM, 
described in Section 49.2. is in place. Before powering up the 
I1\"'TERVIEW, install the Tl TIM as described in Section 1.10. 

2. Cable the Tl TIM. With the power switch still OFF, connect to a data 
source as described in Section 49.2(A). When the TIM is in place and 
cabling is complete. power on the unit. 

Several types of cable may be used for T 1 testing. The cable type and its 
length must be specified on the Line Setup screen, along with other items 
discussed in the next paragraph. 

3. Configure the Line Setup screen. Before you run a Tl test, you must 
configure the Line Setup screen for the type of testing you wish to do. 
Select Mode: !\M~j:.M;:i if you are operating as a DTE and testing a 
remote Channel Service Unit (CSU) or a transmission link. Select Mode: 

;::m~~f@ to test a CSU in localloopback mode. 
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CAUTION: When the INTERVIEW operates in broadband or 
normal channel transmit mode, it interrupts the regular exchange 
of data on the circuit for the duration of the test. Be certain you 
have permission to test the circuit before you proceed. 

NOTE: Clocking of Tl data is not provided by the standard data 
clock. As a result. the Cloek selection on the Line Setup screen 
is overridden. An applicable clock selection is provided on the 
Tl Interface Control screen and is described in Section 49.5. 

NOTE: Channel BERT selections pertaining to half duplex 
operation are not applicable to Tl BERT. 

Make other Line Setup selections as described in Section 9.3. 

ect: ...... 

ram ng 
Data Path: 
Channel Nu 
Ye llow Alarm: 
Sync Procedur 
S~nc Length: 
B8ZS Coding: 

Record Framing Bits: III 

TI SiTnal Channel Setup 
Signa Channe 1 Number: 24 
Signal Channel Idle Ch 
Sig Channel Polarity: .. ---_ ... , 

Figure 9-13 Interface Control Screen for Tl Protocol. 

4. Configure the Tl Interface Control screen. Select the channel to be tested 
as the Data Path and Channel Number on the Interface Control screen (see 
Figure 9-13). T1 framing, syncing. code format, alarm procedures, and 
cable length are also controlled on the Interface Control screen. The T1 

Signal Channel Setup fields pertain only to dual-channel Tl Primary Rate 
ISDN. 
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Transmit Mode in the Tl Transmit Setup selections pertains only to Channel 
BERT testing. Only one of the 24 available Tl channels is BERT-tested at 
one time. This selection determines what will be transmitted to the other 
channels which are not under test. The choices are NORMAL and 
DROP-AND-INSERT. 

In NORMAL transmit mode. the standard milliwatts pattern of all 1's is 
transmitted on the 23 remaining channels. 

In DROP-AND-INSERT transmit mode. all received channels pass through the 
INTERVIEW unchanged. with the exception of the channel under test. The 
specified channel BERT pattern is inserted into this channel in place of the 
original data. 

Use drop-and-insert transmit mode when the INTERVIEW is operating in 
BERT DCE mode in order to test a Tl mux (using another INTERVIEW to 
emulate the user DTE). 

Use drop-and-insert transmit mode when the INTERVIEW is operating in 
BERT DTE mode to test Channel Service Units and phone lines. 

For more information on normal or drop-and-insert transmit mode, refer to 
Section 49.5(E). 

Make selections on the Tl Interface Control screen as described in Section 
49.5. 
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Tl Mode: 
Pattern: 

Res~nc: _ 

Block Size: 

9 Bit Error Rate Testing 

** tup ** 

Test Length: 
Error Injection 

• • 
Figure 9-14 The Tl BERT Setup screen. 

(C) T1 BERT Setup Screen 

The default T1 BERT Setup screen is shown in Figure 9-14. For a full set of 
options available on this screen, refer to Figure 9-15. As illustrated in 
Figure 9-15, there are three modes available for Tl BERT testing. These are 
;~¥;@f:f.~:I\i.~:m%, tili!~~W!!, and HmHf~;::~W@. 

Channel mode is used for single channel testing and may be done transparently 
(when drop-and-insert mode is used) so that transmissions on other channels 
experience minimal interruption. 

NOTE: At the instant that you begin running a test which 
employs the INTERVIEW in drop-and-insert transmit mode. 
on-going transmissions on all Tl channels on the circuit will be 
momentarily disrupted. This is true even though the 
INTERVIEW is already connected into the circuit. The 
interruption is minimal. however. and is not likely to produce a 
framing error or resynchronization. 

Unframed and framed modes. on the other hand. are "broadband" BERT tests; 
that is. all channels on the Tl circuit are involved in the test. 

1. Channel mode. Tl channel mode is similar to full-duplex RS-232 BERT 
testing. with the exception that Blook Size selections are much larger. For a 
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II 

T1 Mode: ~ 

full e",,~anation of full duplex BERT operation and for Pattern. Handshake, 

Sync Pattern, and Resync selections. refer to Sections 9.3 and 9.5 (A) 
through 9.5(F). Tl block sizes are described later in this section. 

Bert Setup (T1) 

... ,~. .,.,~."",I'\ FRAMl=rI 

Pattern: 63 511 2047 4095 32767 ALTt010 FOX MSG MSG SUFI I 
Handshake: FULL CUPLEX HAtF DUPLEX I Pattern: 2"15-1 2"20-1 ORSS 

I Sync Pattern: _ 
Not applicable to T1 '---

I Resync: ON OFF I r Sync Pattern: _ I Message Buffer: 

Block Size: 1E5 lE6 1E7 lE8 PATTERN 

Test Length: SECONDS BLOCKS BITS CONTINUOUS 

III: (1 to 9999~ II if; (1 to!?F> I Iff: 1000 10~OOOOO . PATTERN I 
Error Injection Rate: 5E-5 

(Enter bit error injection rate} .J J 
(Enter error inJeotion rate exponent) 

Select BERT Pattern: 

I F1 I I 
63 

F2 I I F3 I I F4 I I F5 I I F6 I I F7 I I F8 I 
511 2047 4095 32767 ALT1010 FOX MSG MSG BUF 

Figure 9-15 Tl BERT menu options. 

2. Unframed Tl BERT mode. This mode sends the BERT pattern in every Tl 
bit position. Channel and framing conventions are ignored. When 
unframed BERT is the Tl mode. three Pattern selections are available. 
These selections are discussed in subsequent paragraphs. 

3. Framed Tl BERT mode. This mode provides framing bits according to the 
convention chosen by the user (Le., D4 or ESF; see discussion in Section 
49). These bits are inserted in between (not written over) the BERT pattern 
during transmission. which means that error injection during the BERT test 
will never cause a framing error. When framed BERT is the T1 mode. the 
same three patterns available with unframed T1 BERT may be used (see the 
discussion in the next paragraph). 

4. Pattern. The patterns shared by framed and unframed BERT differ from 
the patterns available with channel BERT. Channel BERT patterns are 
described in Section 9,5 (A) . 

For framed and unframed T1 BERT, the three selections in the Pattern field 
are 215_1 (which is equivalent to the 32767 pattern and simulates the output 
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of a IS-bit shift register); 220_1 (which simulates the output of a 20-bit 
shift register); and QRSS (or Quasi-Random Signal Source, which is similar 
to the 22°-1 pattern but observes the 1's density prescribed for transmission 
by suppressing any string of 15 or more O's.) 

5. Block size. A block is a component of a test: complete tests may be 
measured in blocks. In Tl channel BERT. Block Size: :R.'~ selections 
are the same as for RS ... 232 BERT (see Section 9.5 (F»); otherwise, the 
Block Size selection is a cel'@in number of bits. Blocks measured in bits (as 
described in the next paragraphs) are larger for Tl channel BERT than are 
RS-232 blocks. 

For framed or unframed Tl BERT, a block can be the length of a cycle as 
indicated by one of the three Pattern selections or a certain number of bits. 

Tl block sizes measured in bits are 100,000 (1E5); 1.000,000 (1ES); 
10,000.000 (1E7); and 100,QOQ,000 (1E8). 

CAUTION: The definition of a block varies from standard to 
standard and from BERT tester to BERT tester. Some standards 
define a block as the pattern length while others specify 1,000 
bits. The user must ascertain and then select the proper 
definition. 

6. Test length. Tests are measured in blocks or seconds; or they may be 
Ji~m. In Channel BERT. they may also be measured in bits. 

The Test Length: @jt~~~~[@:~@ selection brings up a four-digit II field that 
accepts entries from 1 to 9999. If ,~~tt_ has been selected in the Block 

Size field, the length of the test may be determined by multiplying this figure 
by the number of bits in the selected test pattern. 

The Test L.ength: ~@~~~.tm field also brings with it a II field. with five 
places for numbers from 1 to 99,999. The maximum number of seconds 
comes to slightly more than twenty-seven and three-quarter hours. 

The Test L.ength: selection brings up a field that accepts entries 
of 1000, 10.000, 100,000 or a pattern. If \f",~~ has been selected in the 
Block Size field. the length of the test is the number of bits in the selected 
test pattern. 

7. Error injection rate. Errors can be injected in a bit pattern automatically at 
a preselected rate. Refer to Section 9.5(H) for more information on the 
pre-determined injection rate. Errors may also be injected manually, 
one-at-a-tirne, from the keyboard as explained in Section 9.11 (E). 
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1. 0000E02 
1.0000E02 
1.0000E02 

2. 5000E02 
1. 0000EI01 
9. 9000E01 
1. 0000E~jl 

1. 0000E01 
0. 0000E00 
0. 0000E00 

2. 5000E-6 
1.0000E--2 
9. 9000E-1 

1.0000E-8 
0. 0000E00 
0. 0000E00 

INJECTION RATE: 

PATTERN SYNC STATUS: 
IN SYNC 

Tl RCV LINE STATUS: 
NORMAL[] 

Figure 9-16 Sample T1BERT Statistics screen in Run mode. 

(0) T1 BERT Statistics Screen 

As long as a BERT emulation mode has been selected on the Line Setup screen 
and the Tl hardware options are installed, the Tl BERT Statistics display 
appears on the screen. An example of the display is shown in Figure 9-16. 

The top of the screen shows which side of the line the INTERVIEW is 
emulating. indicates whether channel, unframed, or framed testing is being done. 
and gives additional information on test selections. 

Certain test status information is tracked at the far right of the screen. The 
ERROR INJECTION field indicates whether or not the operator has turned on 
automatic injection rate by pressing the appropriate function key during 
run-time. The INJECTION RATE field indicates the programmer's entry for 
automatic error injection on the Tl BERT Setup screen (see Section 9.5 (H». 
The PATTERN SYNC STATUS (as opposed to the line syncing status) field 
indicates whether the BERT pattern is in or out of sync (see discussion in 
Section 9.9(J). The T1 RCV LINE STATUS field reflects the T1 LINE CONDITIONS 

information given on the regular Tl Statistics screen (see Section 49.6(0». 

The remainder of the screen provides constantly updated test statistics. Values 
for BERT parameters (far left of screen) are posted in highlighted boxes in the 
center of the screen. In addition to total values, rates (that is, total occurrences 
divided by TEST SECONDS) are given in a highlighted box to the right of the 
totals. All values are measured starting from the last time ~, RESET. or 
REST ART was pressed. 
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1. Test seconds. This indicates the time elapsed since S. RESET, or RESTART 

was pressed. 

2. Blocks sent. This value represents the number of blocks which the 
INTERVIEW has transmitted. Blocks are recognized according to the block 
size (in terms of bits) or the pattern (one block per complete pattern) as 
selected in the Block Slz& and Pattern fields on the Tl BERT screen. 

3. Blocks received. This is the number of blocks received from the remote 
end. These blocks are measured according to the same criteria as the 
number of blocks sent. 

4. Bit errors. This value represents the number of individual bits received in 
error. The number of bits in error divided by the total bits received is 
posted in the RATE column. 

5. Blocks in error. This value indicates the number of blocks received in which 
one or more bits were found to be in error. The rate which appears to the 
right is the total blocks in error divided by total blocks received. 

6. Error-free seconds. This value is the number of TEST SECONDS during 
which no bit error, framing error, eRe error. or bipolar violation was 
recorded. The rate given to the right is total error-free seconds divided by 
total TEST SECONDS. 

7. Number of faults. This is the number of times that the number of bits in 
error has exceeded 25% for at least 1/50th of a second. 

8. Severely errored seconds. This is the number of individual seconds during 
which any of the following occurred: 320 or more Out of Frame conditions 
or eRe errors (see description in Section 49.6(H) and 49.6(1»); or the bit 
error rate was worse than lE-3; that is, 1 X 10-3 power. (Ten or more 
consecutive Severely Errored Seconds constitute a Failed Signal State.) 

9. Failed seconds. This is the duration of a Failed Signal State in seconds. 
The tenth consecutive Severely Errored Second is the first Failed Second. 
A failed signal state lasts until 10 consecutive seconds are not Severely 
Errored Seconds. Thus, there will always be at least 10 failed seconds 
recorded at one time. 

10. Degraded minutes. This is the number of minutes during which the bit error 
rate exceeds iE-5. 
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(E) Run-time Function Keys for T1 BERT 

The function keys shown in Figure 9-17 appear at the bottom of the Tl BERT 
Statistics display when the INTERVIEW is running a Tl BERT test. You may 
access the Tl Statistics screen and the regular BERT screen, both of which are 
active while a Tl BERT test is in progress, by pressing the appropriate function 
key. Alternate screens have the same rack of function keys and so allow you to 
return to the original display. 

Figure 9-17 Run-time function keys available when performing a Tl BERT test. 

1. Inject one error. The function key labeled INJ1 ERR injects a single bit error 
into the INTERVIEW's T1 BERT transmission. If this key is used when 
error injection is on (see next paragraph). the single error is simply added to 
the automatic error rate. 

2. Error injection at pre-determined rate. The function key labeled ERR INJ is 
an alternate-action function key which turns off the automatic error 
injection; or turns it back on and inserts errors into the Tl BERT 
transmission at the rate selected on the Tl BERT Setup screen. (See 
Section 9.5 (H) for a description of the selection.) Error injection is off 
when the INTERVIEW enters Run mode. The ERROR INJECTION field at 
the far right of the screen tells you whether automatic error injection is 
currently on or off. 

3. Reset. The function key labeled RESET sets the value of all timers and 
counters. including Tl counters. to zero. The BERT test continues, 
however. 

4. Restart. The function key labeled RESTART is used to initiate Tl BERT 
testing again. once it has stopped at the point determined by the Test Length 
selection on the Tl BERT Setup screen. All counters and timers, including 
Tl counters. and elapsed time (TEST SECONDS) continue from wherever they 
stopped. 

5. Loop up. The function key labeled LOOP UP sends a Loop-up command 
(for a duration of 5.5 seconds) to the remote CSU. This command allows 
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any pattern of data to be transmitted to the remote CSU for any length of 
time desired. Assuming that the remote CSU is functioning properly, all 
data will be looped back on the corresponding return lead thereafter . 

NOTE: It is not necessary to send the Loop-up command. 
however, when the INTERVIEW is trqubleshooting the line while 
remotely connected to another BERT tester. 

CAUTION: Po net activate the. Make lead on the Tl TIM when 
a T1BERTtest is in progress. Since the Loop-up signal has 
already been seru, generating a second Loop-up signal risks 
locking up all equipmeru under test and the INTERVIEW in a 
contil;uous data loop. 

CAUTION: Do not activate the Break lead on the Tl TIM when 
a TJ BERT test is in progress, since this will interrupt the test in 
progress. The Loop-down signal can be generated from the T 1 
BERT screen as explained in the next paragraph. 

6. Loop down. The function key labeled LOOP ON sends a Loop-down 
command to the remote CSU (for a duration of 5.5 seconds). This 
command takes the remote end out of loopback. so that it is capable of 
responding normally to received data. rather than echoing it back without 
interpretation. 
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RCVD: 
BPV~S RCVD: 
BPV-FREE SECS: 

0. 0000E0 
0. 0000E00 
0. 0000E00 
0.0000E0~ 
0.0000E(J 
0. 0000E00 
0. 0000E00 
0. 0000E00 
0. 0000E0" 
0. 0000E00 

0. 0000E0 
0. 0000E0 
0. 0000E0lil 
0. 0000E0 
0. 0000E00 
0. 0000E00 
0. 0000E00 
0. 0000E0 
0. 0000E0 

FRAMING ERRORS: 
CRC ERRORS: 
ESF ERRORS: 
CARRIER LOSSES: 
SYNC LOSSES: 
SYNC LOSS TIME: 
ERROR-FREE SECONDS: 

NORMAL [ ] NORMAL [ ] 

~~~~ .1111.... .. .... ~ .. 
RESET RESTART 

. --.. 
LOOP UP LOOP DN TISTATS 

Figure 9·18 The Tl Statistics screen is an alternate run-time screen during Tl 
BERT testing. 

7. Tl statistics display. The function key labeled T1STATS changes the 
I!\'TERVIEW screen to the regular T1 statistics display (see example in 
Figure 9-18). The contents of this display are described in Section 49. 

8. Regular BERT display. The function key labeled BERT changes the 
INTERVIEW screen to the regular BERT statistics display (see example in 
Figure 9-8). The contents of the regular BERT display are described in 
Section 9.9. Press the function key labeled BERT again to return to the Tl 
BERT statistics screen. 
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BIT ERRORS: 
BLOCKS IN ERROR: 
ERROR-FREE SECONDS: 
NUMBER OF FAULTS: 

FAILED SECONDS: 
DEGRADED MINUTES: 

8.201!3[0S 
2.0000[01 
4 , 3k1(!Df'::~J1 
4 • 000vJE:12H:::} 

7.105E-·vB 
1., 818E--01 
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? . 14:'1: ~0;:: 
o .. Q)~10f::: --0P1 
1.0m~E-00 
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I 
INJECTION 

PATTERN SYNC STATUS: 
Ir'i SYNC 

IG.703 ReV LINE STATUS: 
• . 

Figure 9·19 0.703 BERT Statistics screen. 

9.12 G.703 BERT 

The INTERVIEW can perform both framed and unframed BERT tests on 0.703 
transmissions. An individual channel may also be BERT tested. Tests may be 
performed in a simple loopback configuration or in conjunction with another 
INTERVIEW or BERT tester. For further discussion of test configurations, refer to 
Section 9.2. 

A 0.703 BERT display (see Figure 9-19) tracks test results in Run mode. In 
addition to 0.703 BERT testing. statistics are gathered on the quality of the 0.703 
circuit whenever the 0.703 TIM is installed. These statistics are displayed and 
constantly updated on a separate screen, which is accessible from the BERT statistics 
screen during run time. Regular G.703 statistics and modifiable selections that 
pertain to these statistics are described in Section 50. 

(A) The G.703 BERT Option 

0;703 BERT capabilities are available as part of the overall 0.703 option. which 
consists of a multiplexer board and a removable Test Interface Module. If you 
have 0.703 BERT installed. Option 24-1wUl be displayed on the start-up 
screen of the INTERVIEW when you turn it on. The TIM posted on the same 
screen must be 0.703 (see example in Figure 9-20). 
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** VIEW 7500 ** 
DISKS: 

PROCESSORS: II 
SELF TEST ERRORS: l1li 

Press: 
[PROGRAM] to enter the,menu page 
[RUN] to run the default program 

Software Version: 7.00 
Firmware Version: S.BB 

OPTIONS: 24-1 

TIM: G.703 

Cop~ri9ht ee) 1987, 1989 
Telenex Cor oration 

Figure 9-10 Power-up screen, INTERVIEW 7500. 

(B) Preparing for G.703 BERT Testing 

Setting up for 0.703 BERT requires installation of the correct Test Interface 
Module. proper cabling. and making menu selections. In addition to the 
selections made on the BERT Setup screen. certain selections must be checked 
on the Line Setup screen and the 0.703 Interface Control screen. 

1. Install the G.703 TIM. 0.703 testing can be done only when the 0.703 
TIM. descnbed in SectionSO.2. is in place. Before powering up the 
INTERVIEW. install the 0.703 TIM as described in Section 1.10. 

2. Cable the G.703 TIM. With the power switch still OFF, connect to a data 
source as described in Section SO.2(A). When the TIM is in place and 
cabling is complete, power on the unit. 

Depending upon the connector used on the TIM. two types of cable may be 
used for 0.703 testing and the Una Impedance field selections must match 
the ohm-value indicated on the TIM. For DE-9 connectors with twisted 
pair cabling. select 120 ohms line impedance; for BNC connectors with 
standard coax cabling. select 7~ ohms line, impedance. 

3. Configure the Line Setup screen. Before you run a 0.703 test. you must 
configure the LineSetQP screen for the type of testing you wish to do. 
Select Mode: iDl"il.:ir~ if you are operating as a DTE and testing a 
transmission link or testing toward the network. Select Mode: j¥;\.£_ll@l~ 
to'test toward the multiplexer. 
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CAUTION: When the INTERVIEW operates in broadband or 
normal channel transmit mode, it interrupts the regular exchange 
of data on the circuit for the duration of the test. Be certain you 
have permission to test the circuit before you proceed. 

NOTE: Clocking of G.703 data is not provided by the standard 
data clock. As a result. the Clock selection on the Line Setup 
screen is overridden. An applicable clock selection is provided 
on the G.703 Interface Control screen and is described in Section 
50.5. 

NOTE: Channel BERT setup selections pertaining to half duplex 
operation are not applicable to G.703 BERT. 

Make other Line Setup selections as described in Section 9.3. 

** 
a 

Channel 
Channel Numbe 
Enable CRC-4: 
Signall ing Type: 
Begin CAS MF W/Frame Contain-

ing Frame Ai ign. Si.gnal: .. 
Extra Bi ts: 111 

Line Clock Selec : National Bits: 11111 
International Bit: 1 
CAS MF Sync Criteria: 

Xmit Signalling All s 
(CCS Signalling Only): III 

Xmit Distant MF Alarm 
(CAS Signall in9 O.~): .. 

Xmit Remote Alarm: ... 

CAS MF Resync Criteria: 
Frame Resync'Criteria: 

en 
Figure 9-11 Interlace Control Screen fOT G. 703 Protocol in Emulate mode. 

4. Configure the G.703 Interface C<>ntrol screen. There are different selections 
on the Interface Control screen pertinent to each type of BERT mode: 
unframed. framed. or channel BERT. . 
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a. Unframed BERT. The Line Setup selections on the 0.703 Interface 
Control screen should be specific to the line to be tested. The rest of the 
fields on the Interface Control screen are not used in unframed BERT. 

b. Framed BERT. The Line Setup selections on the 0.703 Interface 
Control screen should be specific to the line to be tested. Those 
selections specific to the type of signalling selected (CAS or CCS) as well 
as those specific to CRC-4 errors and channel 0 should also match the 
line parameters. Other selections are not pertinent. When CAS is the 
Signalling type, the user must not transmit BERT on channel 16 as it is 
used for signalling information. (Select Include Ch16: ::f:il~' on the BERT 
Setup screen.) 

c. Channel BERT. For Channel BERT, select the channel(s) to be tested 
via the Data Path, Channel Mode, and Channel Number fields on the 
Interface Control screen (see Figure 9-21). 0.703 framing, syncing, code 
format. and alarm procedures are also controlled on the Interface Control 
screen. 

Transmit Mode in the 0.703 Transmit Setup selections pertains only to 
Channel BERT testing. One (or two, if Channel Mode: i$ffl)lt is selected) 
of the 31 0.703 data-channels in CCS mode or 30 0.703 data-channels 
in CAS mode are available for BERT testing at one time. This selection 
determines what will be transmitted to the other channels which are not 
under test. The choices are NORMAL and DROP-AND-INSERT. 

In NORMAL transmit mode. the standard idle pattern, Os (hex D5), is 
transmitted on the remaining data channels. Channel 0, however, always 
sends framing bits and, if in CAS mode. channel 16 will send signalling 
information. 

NOTE: Do not select Include Ch16:~~:\ on the BERT Setup 
screen. 

In DROP-AND-INSERT transmit mode, all received channels pass through 
the INTERVIEW unchanged, with the exception of the channel under 
test. The specified channel BERT pattern is inserted into this channel in 
place of the Original data. If Mode: i~~mj~~~ is selected. the 
INTERVIEW transmits the BERT pattern on RD and receives (verifies) 
on TD; if Mode: ;'~M~!iM:~I is selected, the INTERVIEW transmits the 
BERT pattern on Tn and receives (verifies) on RD. If Channel Mode: 

i!~!{ is selected. TD and RD are on different channels. 

Use drop-and-insert transmit mode when the INTERVIEW is operating in 
BERT DCE mode in order to test a 0.703 mux (using another 
INTERVIEW to emulate the user DTE). 
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Use drop-and-insert transmit mode when the INTERVIEW is operating in 
BERT DTE mode to test phone lines on the network. 

For more information on normal or drop-and-insert transmit mode. refer 
to Section 50.5(E). 

Make selections on the G,703 Interface Control screen as described in 
Section 50.5. 

** tup ** 

Error Injecti 

•• .u 
Figure 9-22 The G.703 BERT Setup screen. 

(C) G.703 BERT Setup Screen 

The default 0.703 BERT Setup screen is shown in Figure 9-22. For a full set of 
options available on this screen, refer to Figure 9-23. As illustrated in 
Figure 9-23, there are three modes available for G.703 BERT testing. These are 
@i?~gfl:t, lJ~li:. and :::#M~:~n::I. 

Channel mode is used for single channel testing and may be done transparently 
(when drop-and-insert mode is used) so that transmissions on other channels 
experience minimal interruption. 

NOTE: At the instant that you begin running a test which 
employs the INTERVIEW in drop-and-insert transmit mode, 
on-going transmissions on all G.703 channels on the circuit will 
be momentarily disrupted. This is true even though the 
INTERVIEW is already connected into the circuit. The 
interruption is minimal. however, and is not likely to produce a 
framing error or resynchronization. 
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G.703 Mode: 

Unframed mode, on the other hand. is a "broadband" BERT test; that is, all 
channels on the 0.703 circuit are involved in the test. In Framed mode, all 
channels except the framing channels (0 and. if selected, 16) are included in the 
testing. 

1. Channel mode. 0.703 channel mode is similar to full-duplex RS-232 BERT 
testing, with the exception that Block Size selections are much larger. For a 
full explanation of full duplex BERT operation and for Pattern and Resync 

selections, refer to Sections 9.3 and 9.5(A) through 9.S(F). 0.703 block 
sizes are described later in this section. 

Bert Setup (G.703) 
,..~ """:,, II"'"'C \liFO "'''' ..... .,1"\ I Pattern: 63 511 2047 4095 32767 ALG.703010 FOX MSG MSG BU'71 l Pattern: 2"16-1 2"20-1 2"23-1 ORSS J 

Handshake: FULL DUPLEX KALFOUPL~X Invert: YES NO 

(Not a~licable J 
to G.7(3) I Include Ch16: YES NO I 

Resync: ON OFF I Sync Pattern: I I 
l Block Size: 1000 10000 PATTERN I I Block Size: lE5 lEG lE7 lEa PATTERN I 
Test Length: SECONDS BLOCKS CONTINUOUS 

I I III: (1 to 9999) II iI: (1 to 999999)1 Syno Pattern:_ 

Message Buffer: 
Error Injection Rate: 5E-6 

(Enter bit error Injection rate) ..r J 
(Enter error Injection rate exponent) 

Select BEAT Pattern: 
~ 

I F1 I I 
63 

F2 I I F3 I I F4 I I F5 I I F6 I I F7 I I F8 I 
511 2047 4095 32767 ALT1010 FOX MSG MSG aUF 

Figure 9-23 G.703 BERT menu options. 

2. Unframed G.703 BERT mode. This mode sends the BERT pattern in every 
G.703 bit position, including channel O. Channel and framing conventions 
are ignored. When unframed BERT is the 0.703 mode, four Pattern 

selections are available. These selections are discussed in subsequent 
paragraphs. 
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Figure 9-24 Wben in FRAMED G.703 BERT mode. the Include Ch16 field 
appears. 

3. Framed G. 703 BERT mode. This mode provides framing bits according to 
the convention chosen by the user (i.e., CAS or CCS; see discussion in 
Section SO and especially paragraph 6., below). These bits are carried on 
channel 0 and also on channel 16 in CAS mode; they are inserted in 
between (not written over) the BERT pattern during transmission. which 
means that error. injection during the BERT test will never cause a framing 
error. When framed BERT is the 0.703 mode, the same four patterns 
available with unframed G.703 BERT may be used (see the discussion in the 
next paragraph). 

4. Pattern. The patterns shared by framed and unframed BERT differ from 
the patterns available with channel BERT. Channel BERT patterns are 
described in Section 9.5 (A). 

For framed and unframed 0.703 BERT, the four selections in the Pattern 

field are 215_1 (which is equivalent to the 32767 pattern and simulates the 
output of a 1S-bit shift register); 220-1 (which simulates the output of a 
20-bit shift register); 223-1 (which simulates the output of a 23-bit shift 
register); and QRSS (or Quasi-Random Signal Source. which is similar to the 
220_1 pattern but observes the l's density prescribed for transmission by 
suppressing any string of 15 aT mOTe O's.) 

S. Invert. This field appears when in either framed or unframed 0.703 BERT 
mode. When Invert: m' is selected. a logical inversion of the BERT 
pattern occurs: 1 's become 0'5 and 0'5 become 1'5. Note that channel 0 is 
not inverted when in framed 0.703 BERT mode; and if in CAS mode. 
channel 16 is not inverted as it contains the signalling bits for that mode. 

6. Include channel 16. This field appears when in framed 0.703 BERT mode. 
Do not select Include Ch16: m; when in CAS mode or else both the 
signalling bits and the BERT pattern will be sent on this same channel, 

. resulting in agarb1ed BERT pattern, The signalling bits (which are carried 
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on channel 16) are inserted in between (not written over) the BERT pattern 
during transmission. When Include Ch16: jWiji: is selected, the BERT pattern 
is carried on channel 16 along with the other channels and included in the 
pattern. 

7, Block size. A block is a component of a test: complete tests may be 
measured in blocks. In 0.703 channel BERT, Block Size::g6.:!~ 

selections are the same as for RS-232 BERT (see Section 9.5(F); 
otherwise. the Block Size selection is a certain number of bits. Blocks are 
measured in bits of 1,000 or 10,000. 

For framed or unframed 0.703 BERT, a block can be the length of a cycle 
as indicated by one of the four Pattern selections or a certain number of 
bits. 0.703 block sizes measured in bits are 100,000 (lES); 1,000,000 
(1ES); 10,000,000 (lE7); and 100,000,000 (1E8). 

CAUTION: The definition of a block varies from standard to 
standard and from BERT tester to BERT tester. Some standards 
define a block as the pattern length while others specify 1,000 
bits. The user must ascertain and then select the proper 
definition. 

8. Test length, Tests are measured in blocks or seconds; or they may be 
:'::@~!if§lm: ' 

The Test Length: ##;li~jj~J@r:t selection brings up a four-digit # field that 
accepts entries from 1 to 9999. If ~#i~: has been selected in the Block 

Size field. the length of the test may be determined by mUltiplying this figure 
by the number of bits in the selected test pattern, 

The Test Length: i:~::i::::~~l.({:t: field also brings with it a # field. with six 
places for numbers from 1 to 999,999 (a maximum of over 11 days). 

The Test Length: @m::::f~ij:i:j~fmrt selection brings Up a field that accepts entries 
of 1000. 10,000, 100,000 or a pattern. If jJ.i.M;~fu has been selected in the 
Siock Size field, the length of the test is the number of bits in the selected 

test pattern. 

9. Error injection rate. Errors can be injected in a bit pattern automatically at 
a preselected rate. Refer to Section 9.5(H) for more information on the 
pre-determined injection rate, Errors may also be injected manually, 
one-at-a-time. from the keyboard as explained in Section 9,12 (E). 
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BLOCKS RECEIVED: 

3. 8000E01 
7 . 5El~}0[n 1 
7. 40Gk1EBl 

PATTERN SYNC STATUS: 
BIT ERRORS: IN SYNC 
BLOCKS IN ERROR: 

G.0000E00 
(1 • ~:J0r::m:::-0i/) 
3.8000E\31 
v1.GI:100[00 

0. 0mjE-0~J 
0. 0Ej0E -l;:~[j 
1.0G0E-0[1 ERROR-FREE SECONDS: 

NUMBER OF FAULTS: 

G,7ta3BERT PARA~ETERS 
SEVERELY ERR'D EC: 
FAILED SECONDS: 
DEGRADED MINUTES: 

G. l'100E -00 
0. 00~j[-00 
0. r300E~00 

• 

:G,703 RCV LINE STATUS: 

• 
Figure 9·25 Sample G.703 BERT Statistics screen in Run mode. 

(0) G.703 BERT Statistics Screen 

As long as a BERT emulation mode has been selected on the Line Setup screen 
and the G.703 hardware options are installed, the G.703 BERT Statistics display 
appears on the screen. An example of the display is shown in Figure 9-25. 

The top of the screen shows which side of the line the INTERVIEW is 
emulating. indicates whether channel, unframed. Of framed testing is being done. 
and gives additional information on test selections. 

Certain test status information is tracked at the far right of the screen. The 
ERROR INJECTION field indicates whether or not the operator has turned on 
automatic injection rate by pressing the appropriate function key during 
run ... time. The INJECTION RATE fie.1d indicat.es the programmer's entry for 
automatic error injection on the G.703 BERT Setup screen (see Section 9.5(H). 
The PATIERN SYNC STATUS (as opposed to the line status) field indicat.es 
whether the BERT pattern is in or out of sync (see discussion in Section 9.9 (J») . 
The 0.703 RCV LINE STATUS field reflects the 0.703 UNE CONDITIONS 

information given on the regular G.703 Statistics screen (see Section 50.6(K)). 

The remainder of the screen provides constantly updated test statistics. Values 
for BERT parameters (far left of screen) are posted in highlighted boxes in the 
center of the screen. In addition to total values. rates are given in a highlighted 
box to the right of the totals. All values are measured starting from the last time 
(§!I. RESET. or REST ART was pressed. 
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1. Test seconds. This indicates the time elapsed since S or RESET was 
pressed. 

2. Blocks sent. This value represents the number of blocks which the 
INTERVIEW has transmitted. Blocks are recognized according to the block 
size (in terms of bits) or the pattern (one block per complete pattern) as 
selected in the Block Size and Pattern fields on the G.703 BERT screen. 

3. Blocks received. This is the number of blocks received from the remote 
end. These blocks are measured according to the same criteria as the 
number of· blocks sent. 

4. Bit errors. This value represents the number of individual bits received in 
error. The number of bits in error divided by the total bits received is 
posted in the RATE column. 

5. Blocks in error. This value indicates the number of blocks received in which 
one or more bits were found to be in error. The rate which appears to the 
right is the total blocks in error divided by total blocks received. 

6. Error-free seconds. This value is the number of TEST SECONDS during 
which no bit error, framing error, CRC error, or bipolar violation was 
recorded. The rate given to the right is total error-free seconds divided by 
total TeST seCONDS. 

7. Number of faults. This is the number of times that the number of bits in 
error has exceeded 25% for at least 1I50th of a second. 

8. Severely errored seconds. This is the number of individual seconds during 
which the bit error rate was worse than 1E-3; that is. more than one 
errored-bit per 1.000 bits. (Ten or more consecutive Severely Errored 
Seconds constitute a Failed Signal State.) 

9. Failed seconds. This is the duration of a Failed Signal State in seconds. 
The tenth consecutive Severely Errored Second is the first Failed Second. 
A failed signal state lasts until 10 consecutive seconds are not Severely 
Errored Seconds. Thus. there will always be at least 10 failed seconds 
recorded at one time. 

10. Degraded minutes. This is the number of minutes during which the bit error 
rate exceeds lE-6j that is, more than one errored-bit per 1.000.000 bits. 

9-44 



9 Bit Error Rate Testing 

(E) Run-time Function Keys for G.703 BERT 

The function keys shown in Figure 9-26 appear at the bottom of the G.703 
BERT Statistics display when the INTERVIEW is running a G.703 BERT test. 
You may access the G.703 Statistics screen and the regular BERT screen, both 
of wl1ich are active while a G. 703 BERT test is in progress, by pressing the 
appropriate function key. Alternate screens have the same rack of function keys 
and ,so allow you to retum to the original display . 

• A'.'A 

Figure 9-26 Run-time function keys available when performing a G.703 BERT test. 

1. Inject one error. The function key labeled INJ1ERR injects a single bit error 
into the INTERVIEW's G.703 BERT transmission. If this key is used when 
error injection is on (see next paragraph). the single error is simply added to 
the automatic error rate. 

2. Error injection at pre-determined rate. The function key labeled ERR INJ is 
an alternate-action function key which turns off the automatic error 
injection; or turns it back on and inserts errors into the G.703 BERT 
transmission at the rate selected on the G.703 BERT Setup screen. (See 
Section 9.5(H) for a description of the selection.) Error injection is off 
when the It-.'7ERVIEW enters Run mode. The ERROR INJECTION field at 
the far right of the screen tells you whether automatic error injection is 
currently on or off. 

3. Reset. The function key labeled RESET sets the value of all timers and 
counters, including G.703 counters, to zero. The BERT test continues, 
however. 

4. Restart. The function key labeled RESTART is used to initiate G.703 BERT 
testing again, once it has stopped at the point determined by the Test Length 
selection on the G.703 BERT Setup screen. All BERT counters, timers, and 
elapsed time (TEST SECONDS) continue from wherever they stopped. 

9-45 

--------------.. ------~------•.. --... ----------.. -----



INT£RVII£W 7000 Series Basic Operation: ATLC-107-952-100 

G.703 STATISTICS 
TEST SEcoNDS: • 8. 3000E01 

RATE DCE 

FRAMES RCVD: 
BPV'S RCVD: 
BPV-FREE SECS: 

5. 3000E05 
2. 0000E00 
6. 3000E01 
1.5000E01 

1.428E-08 
7.619E-01 
2.743E-05 FRAMING ERRORS: 

SYNC LOSSES: 
SYNC LOSS TIME: 

5. 0000E00 
1.6399E01 
6.1\a00E01 

9.143E-06 
1.952E-01 
7. 380E-01 

0. 0000E00 
0. 0000E00 
0. 0000E00 ERROR-FREE SECS: 

NORMAL [SgSyJ 

• MM' 

Figure 9-27 The G. 703 Statistics screen is an alternate run-time screen during 
G.703 BERT testing. 

5. G. 703 statistics display. The function key labeled G703ST A changes the 
INTERVIEW screen to the regular G.703 statistics display (see example in 
Figure 9-27). The contents of this display are described in Section 50. 

6. Regular BERT display. The function key labeled BERT changes the 
INTERVIEW screen to the regular BERT statistics display (see example in 
Figure 9~8). The contents of the regular BERT display are described in 
Section 9.9. Press the function key labeled BERT again to return to the 
G.703 BERT statistics screen. 
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10 Standard. Interface: RS-232 
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Figure 10-1 Breakout panel on RS-232/V.24 Test Interface Module (TIM). 
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Figure 10-1 RS-2321V.24 Green-Red LED Overlay. 
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10 Standard Interface: RS-232 

The INTERVIEW contains a universal logic interface that supports data rates into the 
megabits-per-second range. Physical interfaces that are adapted to the various data rates are 
provided in the form of test-interface modules (or TIMs). 

TIMs currently available include RS-232/V.24. V.35, X.21. RS-449. RC-8245 (RS-485), Tl, 
G.703. and ISDN. Each interface module provides breakout patching and switching for each 
lead. 

TIMs are modular and simple to install. There are two steps to installing an interface 
module: 1) With the unit powered off. insert the TIM into the module slot at the rear of the 
unit and press until it latches; 2) apply the proper LED overlay in position on the front of the 
unit above the screen. The overlay is a flexible plastic strip with small tips on either end that 
fit into notches in the front paneL The overlay covers the front-panel green-red LEDs and 
gives them connector-specific identification. 

Note that the test-interface module locks into place and a small blue release bar must be 
pressed to unlock it. The rear of the unit is illustrated in Section 1 of this manual. 

Figure 10-1 and Figure 10-2 show the TIM and the LED overlay for the standard interface, 
RS-232. Once the RS-232 module is installed. the following EIA functions are enabled: 
seventeen leads can be monitored on the front-panel green-red LEDs; twenty-three RS-232 
leads can be switched, patched. and tested on the breakout box on the module; up to five 
control leads can be selected for real-time screen display; seven leads can be monitored by 
menu and spreadsheet triggers; and five RS-232 leads and four auxiliary leads come under 
spreadsheet control in emulate modes. Also in emulate modes, five control leads. four 
auxiliary leads, six handshake timers. and two transmit delays can be regulated via an 
Interface Control menu screen. 

, 0.1 Connectors 

When you break a data line for testing. you may connect one end of the line to the 
TO DTE connector on the TIM (see top of Figure 10-1). Connect the other end of 
the line to the TO DCE connector on the TIM. Even when the INTERVIEW is 
powered .off, this provides a through connection for the data line. 

When Mode: ~;@}:i@M1:~J,~l~' or ~\i1!~~~i is the program selection, the 
INTERVIEW monitors data passively through either (or both) TO connectors on the 
TIM. 
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When the INTERVIEW is operating in i;1~'m.!;P9~::: mode (selected on the Line 
Setup menu). the EMULATE DCE indicator is red. This indicates that the TO DTE 
connector is active. The INTERVIEW is transmitting and receiving data through the 
TO DTE connector. When Mode: @MQ%'T€H?:t~:: is the program selection. the 
INTERVIEW transmits and receives data through the TO DCE connector. The 
EMULATE DTE indicator is red. and the EMULATE DCE indicator is off. 

CAUTION: To connect the data line, you must interrupt the 
flow 0/ data on the line. Be sure you have permission to break 
the line be/oTe doing so. 

10.2 Green-Red LEOs 

The RS-232 LED overlay (Figure 10-2) identifies twenty LEDs. Seventeen of these 
represent RS-232 leads monitored at either of the line interfaces (TO DTE. TO 
DCE) on the test-interface module. An LED is dark when the unit is off. green 
when the unit is powered on but the lead is off or unterminated (off for EIA 
receivers being defined as less positive than +3 V relative to signal ground) and red 
when the lead is at or above the on threshold (+3 V). 

Data and clock leads often transition quite rapidly. As a result, their LEDs typically 
show an orange color that is intermediate between red and green. Data-lead LEDs 
will vary in color with the type of data. F,-idle. for example. has no on transitions 
and appears as bright green. fE-idle is on 25 percent of the time (that is, two bits 
out of every eight bits are zero) and glows with its own distinctive light-orange 
mixture. 

Two of the LEDs switch to red when the unit is in a special mode. Remote mode or 
Freeze mode. Remote means that the unit is under remote control via the REMOTE 
or phone-jack interface. (The remote-control feature is not implemented in the 
initial release of the INTERVIEW 7000 Series.) 

The final LED label on the right end of the overlay is VA (user assigned). This 
LED monitors any signal that is patched to the UA-input jack on the module. See 
Figure 10-5. Any of the eight RS-232 leads that are not accounted for on the front 
overlay can be assigned to this LED by the user. 

It is important to note that the front-panel LED indicators always reflect TIM 
activity. If the LEDs are active while data is being played back from disk, the 
activity is on the line, not in the data stored on the disk. Playback data may activate 
triggers that monitor interface leads, and it may generate a data-plus-leads display; 
but playback data never drives the green-red LEDs. 
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10.3 Breakout Box 

The INTERVIEW is tied to the digital communications line by two cable-connections 
on the interface module, one cable going to the DTE and one to the DCE. Refer to 
Section 10.1. In between the two cables are the INTERVIEW's drivers and receivers 
and, on the face of the module, a breakout area. The breakout area has a column 
of switches that allows any RS-232 circuit to be opened, and two columns of patch 
jacks that anow circuits to be rerouted by patch cords. 

The lefthand column of patch jacks may be thought of as belonging to the OTE. in 
that signals applied to those pins are always visible to the receiver and the 
front-panel green-red LEOs when the unit is emulating DTE, whatever the condition 
of the breakout switches. 

The righthand column of patch jacks pertains to the DCE: signals applied to these 
leads are always visible to the receiver and the front-panel LEOs when the unit is 
emulating DCE. whatever the condition of the breakout switches. 

NOTE: Patching or switching the leads on the front panel can affect not 
only the received data but also the actual data on the line. even when the 
INTERVIEW is in Monitor mode. 

(A) Paths Through the Breakout Switches 

Figure 10-3 illustrates the position of the INTERVlEW's receivers and 
high-impedance monitorS relative to the breakout and patching area when signals 
are moving across the interface module under two different emulate conditions 
(driving and receiving) and in Monitor mode. Note that an opened switch will 
have a different effect on the screen display and LED display of signals 
depending on the test mode. 
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o 

Figure 10-3 Position of patch jacks and breakout switches relative to monitors/receivers when unit is 
passively mOnitoring (A). driving signal in emulate mode (B). or receiving signal in emulate 

mode (C). 

Monitor mode is shown at the top of the illustration. In this mode (example 
A), a signal is being transmitted left to right across the interface module while 
the INTERVIEW is monitoring passively. The breakout switch is open and the 
signal is prevented from reaching its destination, but the INTERVIEW monitor 
sees it. In Monitor mode the INTERVIEW sees everything, regardless of the 
position of the breakout switches. 

The signal in the middle of the illustration in Figure 10-3 is being driven by the 
INTERVIEW. The breakout switch is open and the on signal is not reaching the 
cable connection to DeE or to DTE; but because the monitor is on the driver 
side of the switch. the front-panel LED is red and an on voltage level is shown 
on the data-plus-leads screen display. 

The bottom signal in Figure 10-3 (example e) is being driven by the DTE or 
DeE at the cable interface. The signal is intended for an INTERVIEW receiver 
in an Emulate mode. but the breakout switch is open. Since the INTERVIEW's 
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receiver for incoming sigpais always is "downstream" of the switch, the 
front-panel LED is green and neither the screen nor the program detect the on 
status. 

Note also in connection with Figure 10-3 that there is a selection on the Front 
End Buffer (FEB) Setup menu that inhibits reception and dispJay of all EIA 
activity except data (see Section 7). Figure 10-3 indicates the point at which 
EIA status is passed to the FEB in Emulate and Monitor modes. (Refer also to 
the functional block diagram in Figure 2-5.) Green-red LED display is not 
affected by FEB suppression of EIA leads. since. as the figure suggests, the path 
of the signals is through the receivers/monitors to the LEDs first. to the FEB 
next. and finally to the triggers and screen. 

(8) Patching Example: Modem Eliminator 

Figure 10-4 is an example of patching. Six patch cords have configured the 
breakout area into a modem-eliminator that allows two DTEs to converse across 
the interface module. Note that switches next to rerouted leads have been 
opened. 

EMULATE 
OCE 

4 RTS 
5 CTS 
2 TO 
8 CD 
3 RD 
6 DSR 

20 OTA 
15 SCT 
17 0 0 SCR 
24 0 0 SCTE 

Figure 10-4 Patch cords reroute data and control leads to allow two DTEs to 
communicate. 

(C) Special Input and Output Pins 
Off to the right of the breakout area are two LEDs and another column of patch 
pins. The LEOs indiute the voltage patched to the uppermost pin 
(Figure 10·5). This is the UA (user-asaigned) input jack. If a signal patched to 
this input is +3 V (nominal) or more positive. the red + LED will go on. If the 
signal is -3 V (nominal) or more n4gative. the green - LED will light. Any 
signal patched to this input can be monitored by the INTERVIEW's triggers. 
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Figure 10-5 A separate column of patch Jacks provides UA input and nine 
special output pins. 

There are four kinds of lead-status indicators in the INTERVIEW; front-panel 
LEDs. lead-level graphic display on the data-plus-leads screen. triggers that test 
EIA status. and VA-input LEDs. Of these. only the VA-input minus (-) LED 
indicates negative voltage. The other indicators recognize two states only: more 
positive than +3 V and less positive than +3 V (with a slight allowance for 
hysteresis) . 

There is a glitch catcher on the VA input. Whenever the voltage is more 
positive or less positive than +3 V for at least one microsecond. it will be latched 
until the trigger logic checks it. Thus the VA trigger condition can be used to 
detect glitches on any interface lead. 

Below the VA input are nine more patch jacks. See Figure 10-5. All are 
output jacks. Two of the outputs are test points that supply +12 V and -12 V, 
respectively. through l-kohm resistors. The third and fourth pins are at signal 
ground. 

The next four jacks allow you to patch the output of four auxiliary RS-232/V.24 
drivers that are controlled by trigger actions on the Protocol Spreadsheet and by 
selections on the Interface Control menu (see Sections 10.5 and 10.6 below). 
These AVX outputs are useful if at some point in a program you want to turn 
on a signal that you don't actually control. You might be raising RTS, for 
example. and the modem is not giving you Clear to Send. Simply patch AUXO 
to CTS on the TO DCE (right) side of the breakout switches; open the switch 
for CTS; and drive AUXO via trigger. (The AUX pins on the test-interface 
module have nothing to do with the 25-pin TTL AUXILIARY connector on the 
rear of the unit.) 

10-8 



~, 
:'t 

10 Stanctard InterfaCf: RS-232 

10.4 Screen Display of Lead Status 

Five RS-232N.24 control leads can be selected for a data-plus-leads display, in 
which the control leads are represented by two-state timing lines drawn beneath TX 
and RX data. See Section S.3(B). 

10.5 Program Control of Lead Activity 

The status of seven RS-232N .24 leads can be tested by triggers. The leads are RTS. 
CTS. CD. DTR. DSR. RI. and a lead of the user's ehoosing patched to the VA-input 
jack (se~ 10.3(C). above). The status of the lead may be made a tJi8ger-menu 
condition (Figure 10~6) or a Spreadsheet condition (Figure 10-7). 

Figure 10-6 The stabU of seven 1lS-232 leads may be tested by Ulgen. 

Figure 10.7 EIA status also may be made a spreadsheet (;ondition. 

On trigger menus. lead states are described as 1 or O. For the receiver logic, 1 as an 
EIA tri8ler condition means +3 V (nominal) or more positive. 0 means less positive 
than +3 V. 0 on a trigger menu does not mean -3 V or more negative. even in the 
case of the VA lead. 

Five RS~232 leads (RTS. CTS. DTR. DSR, and CD) can be driven on or off as a 
trigger action. This action is available on the spreadsheet for Layer 1 (see 
Figure 1()-8) but not on trigger menus. Four auxiliary pins on the breakout panel 
likewise are under spreadsheet control. 

An ON action by the spreadsheet program will drive an EIA lead into a plus range 
(+5 V to +15 V) defined by the standard. An OFF action by the spreadsheet 
program will drive a lead into a minus range (-5 V to -15 V) defined by the 
standard. The difference between a 0 condition and an OFF action (0 in a condition 
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only meant a voltage less positive than +3, not a minus range) is explained by the 
fact that drivers are allowed three states-on, off. and inactive-whereas receivers 
must decide between on and off. 

Figure 10·8 The spreadsheet program can control five RS-232 leads plus four auxiliary 
Jeads. 

, 0.6 Interface Control Menu Screen 

Figure 10-9 shows the programming selections on the Interface Control menu screen 
for RS-232N.24. The menu differs slightly according to whether :i~~'m;§!i!t is the 
Mode selection on the Line Setup menu (top half of Figure 10-9) or whether 
t~.m is the selection (bottom half of figure). The menu simplifies the 
programming of EIA lead activity, especially in half-duplex environments where the 
RTS-CTS handshake would be cumbersome to program correctly on the spreadsheet. 
The screen controls the INTERVIEW's EIA drivers and is operative only in emulate 
modes. 

On the Interface Control menu screen, ~~~:~ and '.' imply that a lead is driven to 
on or off voltage in accordance with the RS-232N.24 standard. which says that a 
signal is driven off within a range of -S to -15 volts with respect to signal ground. 
and on within a range of +5 to +15 volts with respect to signal ground. 

(A) Switched Leads: RTS, CTS, CD 

The RTS, CTS, and co fields enable the INTERVIEW to turn these three leads 
on and off, if it is controlling them. The Mode selection on the Line Setup 
menu determines which leads are controlled: RTS when the unit is in"Emulate 
DTE mode and CTS and CD when it is in Emulate DCE mode. 
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Interface Control (EM DTE) 

Switched leads: ATS CTS CO -r -,- T 
ON SWITCH OFF ON SWITCH OFF ON SWITCH OFF 

Static Leads: OTA ...,.-
ON OFF 

AUX (LaacI) Control; NO~ 
~ ~ ~ ~ 

OFF ON OFF ON OFF ON OFF ON 

MaIntain (LMd$l: YES NO 

(Enter) XtnIt Delay: ~ms 

enter T2 vah.ie: 010 (T2 .. eTII on to Sun Xmlt) ... ATS or eTa SWitched 

Enter T3 Va.Iu8: 010 (1"3 = End xmlt to FITS Off) ... FITS SWItched 

Select RTS State: , F1 I I F2 I I F3 I I F4 I I F5 I I Fe I I F7 I I F8 I 
ON SWITCH OFF 

Interface Control (EM DCE) 

Switched \..ead$: Bf! 2¥ Jfl 
ON SWITCH OFF ON SWITCH OFF ON SWITCH OFF 

Static LMd$: ~ 
ON OFF 

AUX (t.eacI) COntrol: NO VES 

-c..AUfUl ~ ~ 6Up 
Maintain (~): YES NO OFF ON OFF ON OFF ON OFF ON 

Xmlt Delay: ggpms 
Enter n Vahils: iIi9 (n • ATS on to OTS On) .. (eTS Switched) 
Enter T4 Vallile: 2Q9 (T4 = ATS Off to OTS Off) 

Enter TS Valwe: !UP (TS .., CO On to Start XmIt) 
!- (CO Switched) Enter T6 Value: 2lP (Te .. End Xmlt to eo Off) 

Select RTS State: 

I F1 I I F2 I I F3 I I F4 I I F5 I I F6 I I F7 I I F8 I 
ON SWITCH OFF 

Figure 10·' Menu fields on the Interface Control menu screen. 
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1. Emulate DTE 

a. Full-duplex systems. If the system is full duplex and the INTERVIEW is 
in Emulate DTE mode. tum RTS:ff%§f.'iWhL The unit will turn RTS on 
when entering Run mode. 

In Emulate DTE mode, the device under test should control CTS and­
CD. Your selections for these leads do make a difference. however. 
They tell the INTERVIEW what signals to expect from the other side of 
the interface. and the unit performs accordingly. 

CTS: !~mW~J@~i means. for example. that the Il\TTERVIEW will behave as if 
CTS always were on. Use this selection when you want to transmit as a 
DTE but for some reason you are not receiving Clear To Send. The unit 
will transmit as soon as the test conditions are satisfied. 

If CTS: g,1MfijiJ is selected. the INTERVIEW will wait for CTS before 
transmitting. See Table 10-1 for the Significance of each control-lead 
selection in both Emulate DTE and Emulate DCE modes. 

b. Half-duplex or multidrop systems. In half-duple~ operation. select 
~ti.WW{AAt for RTS. CTS, and CD. The unit will tum on RTS before it 
transmits and tum it off after each transmission. The unit will wait for 
CTS to go off before it raises RTS for a new transmission. 

When you have selected ;mHt.~* for RTS, you may enter a delay in the 
Xmlt Delay field. See Figure 10-10. Use this field to enter a delay from 
the time that the test conditions are satisfied to the bringing up of the 
RTS lead to request permission to send. This field enables you to use 
characters near the beginning of a received block as the condition for 
transmission but delay the start of transmission until after the entire block 
has been received. It may also be used to simulate a response delay. 
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Table 10-1 

Significance of On/Switch Selections on 
Interlace Control Menu 

On/Switch Meaning 

Emutate OTE 

ON Tum RTS ON entering Run Mode. 

SWITCH Tum RTS ON before each xmIt. 
Tum RTS OFF after each xmIt. 

OFF Tum RTS OFF entering Run Mode. 

ON/OFF )(mit without respect to CTS ON. 

SWITCH Walt for CTS ON beforeeaah xmlt. 

ON/OFF RaIse RTS for new xmIt without respect to CTS OFF. 

SWITCH Walt for CTS OFFbetore raising RTS for new xmlt. 

Emulate DCE 

ON/OFF RaIse CO to xmIt without waiting for CTS OFF. 

SWITCH If CTS and CD switched, walt for CTS OFF before 
raising CD to xmIt. 

ON Turn eTSON enter\no Run Mode. 
RatHCI) to xmIt. WIttIoI.tt waiting for CTS OFF. 

SWITCH CTS foIIowe RTSduringRun Mode. 

OFF Tum CTS OFF entering Run Mode. 

ON Tum CO ON entering Run Mode. 

SWITCH Turn CO ON before each .xmIt. 
Tum CO OFF after each xmIt. 

OFF Tum eo OFF ent«ing Run Mode. 
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Fllure 10-10 In Emulate DTE mode, Xmit Dc'., delays the raisin& of RTS to 
begin transmission, with a range of delay of zero to '" ms. 

Apart from the transmit delay. there are two other programmable delays 
in Emulate DTE Mode. In default. the unit will send data 10 msecs after 
it sees CTS come on. This delay can be set at zero to 999 msecs in the 
T2 field at the bottom of the menu. See Figure 10-11. The same range­
of delay (and the same default setting of 010) is available for T3. the time 
the unit will wait before turning RTS off after it has transmitted the 
message. 

Flllure 10-11 T2 and T3 delays also are selectable in Emulate DTE mode. 

If CTS: ~m is selected. the INTERVIEW will transmit after raising 
RTS but before it sees CTS. (Normally in half duplex. characters that 
arrive at the modem before CTS is granted are discarded.) 

If CD: • .-1M is selected. the INTERVIEW will raise RTS and start a 
new transmission before crs has gone off to complete the handshake for 
the last transmission. 

In multidrop systems. the selections depend on which side of the link you 
are on. If you are emulating the host (emulating DTE). select RTS: 

r_u. CTS: ~~. CD: ~r. If you are emulating DTE from 
~Gifj?li;~r $''''''''~''' the drop side of the line. select RYS: ~~~~~j. CTS: w.m~d. CD: 

~m. 
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Mode: 

Mode: 

10 Stand8fd Interlace: RS-232 

Tal'lkl 10-2 shows a group of typical switched-lead configurations in 
Emulate DTE (and Emulate DCE) mode. 

Table 1()'2 

Standard Switched-Lead Configurations 

EMULATE OTE 

RTS: ON CTS: ON CD: ON full duplex 
RTS; SWITCH CTS: SWITCH CO: SWITCH half duplex 
RTS! ON CTS: ON CD: SWITCH MUftldrop, emulate host 

at host s!te 
RTS: SWITCH CTS: SWITCH CD: ON multidrop, emulate drop 

at drop site 

EMULATE DeE 

RTS: ON CTS: ON CD: ON fufl duplex 
RTS: SWITCH CT8: SWITCH CD: SWITCH half duplex 
RTS; ON CTS: ON CD: SWITCH multidrOP. emulate drop 

at host site 
RTS: SWITCH CTS: SWITCH co: ON muItldrop. emulate host 

at drop site 

2. Emulate DCE 

a. Full-duplex systems. If the system is full duplex and the INTERVIEW is 
in Emulate DCE mode. tum CTa and CD ~ilt.~f\~. The unit will tum 

both leads on when it enters Run mode. You do not control RTS in this 
mode. and the RTS field has no significance with CTS and CD on. 

U CTS: i~~ is selected. this lead will follow RTS during Run mode. 

b. Half-duplex or multidrop systems. In half-duplex operation, select 
%r~~ for RTS. CTS, and co. 

When you have selected ~~j for CTS, you may enter a delay time of 
from 0 to 999 msec in the T1 field at the bottom of the screen. See 
Figure 10-12. T1 is a decimal field with a default value of 250 msec. 
When the INTERVIEW (in Emulate DCE mode) sees RTS go on, it will 
wait this delay before turning CTS on. After it sees RTS go off. it will 
wait the preset T4 delay (zero msecs in default) to tum CTS off. 
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Figure 10-12 In Emulate DCE mode, Tl and T4 delay the raising and lowering 
of CTS. 

When you have selected CD: ~@:~qijl~. the INTERVIEW (in Emulate 
DCE mode) will wait any delay time that might have been entered in the 
Xmlt Delay field. and then try to raise CD. See Figure 10-13. If CTS is 
on (in response to RTS), the unit will not raise CD until CTS goes off. It 
will send data 10 msecs (or any other preset T5 delay) after it has turned 
CD on. and turn CD off after the preset T6 delay. subsequent to the block 
check characters or the end of transmission. 

In multidrop systems. the selections depend upon which side of the link 
you are on. If you are emulating the modem (DCE) at the host site (that 
is, testing the host). select RTS: INiMililf@. CTS: mm~:~m~;¥. CD: li:~~W:!.t9in. 
If you are emulating a DCE at the drop site (testing a drop DTE), select 
RTS: ltiWttii1, eTS: tiWif~l. CD: ~W:t@i.\,if¥':. 

Table 10-2 shows a group of representative switched-lead configurations in 
Emulate DCE mode. 
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Figure 10-13 In Emulate DeB mode, Xmit Delay pertains to the raising of CD. 

(8) Static leads: DTR, DSR 

Use the Statio Leads field to instruct the INTERVIEW to drive either DTR or 
DSR-depending on the test mode-constantly on or off. 

(e) Auxiliary leads 

These are four pins on the TIM breakout panel whose output is programmable 
on the Interface Control menu (and also in spreadsheet trigger actions). Four 
subfields appear to the right of AUX Control: t"i on the Interface Control 
menu, one for each AUX driver from zero to three. See Figure 10-14. When 
one of these AUX fields is turned on. the output on that pin will be standard 
RS-232N.24 space (+) voltage at the start of RUn mode and will remain at that 
level until a spreadsheet trigger turns the signal to standard EIA mark (-) 
voltage. The output driver is a 1488. which can sink up to 10 mAo 
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Figure 10-14 Auxiliary signals can be patched to EIA leads on the breakout box and then 
turned on and off on the Interface Control menu. 

(D) Maintain Lead Status 

Maintain: ~l~ allows you to preserve the current lead status even after exiting 
Run mode. Use this selection when. for example. you are testing a remote 
device and dropping DTR would cause your modem to hang up. 

If you select Maintain: n$~[;. all interface leads will be reset to the off voltage 
each time the unit leaves Run mode. 
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Line Setup 

Select Which Setup To Perform: 

I F1 I I F2 I I F3 I I F4 I I F5 I I F6 I I F7 I I Fa I 
LINE DISPLAY RECORD 

I 

See Line Setup 
section. 

I See Display Setup I 
section. 

...~, c...,~. M~"" ~r ~ 

I Select Recording Speed: NORMAL HIGH SPEED I 

I Disk No: MULTI FLOPPY1 FLOPPY2 HRD DSK I 
Select Data Type To Record: CHARBUF 8'IMAGE 

Select Initial Recording Condition: NOT RECORD RECORD 
Select When To Stop Recording: ENDLESS LOOP END 

Figure 11-1 Record Setup menu. 

11-2 



11 Record Setup 

-. 

11 Record Setup 

The INTERVIEW provides storage of line data for later analysis. Recording of data can be 
initiated in three ways: through selections on the Record Setup menu. through manual control 
of the unit in Run mode, and through the RECORD action on the Protocol Spreadsheet. In 
addition. data is continuously saved to and can be retrieved from a temporary display buffer. 

11.1 Forma.t of Recorded Data 
Data may be recorded to disk in one of two formats: as Character-oriented data, or 
as Bit-image data. It may be recorded to RAM as bit-image data only. Data is 
captured to character RAM (the screen buffer) automatically: this "capture" has 
nothing to do with the Record Setup. 

(A) Character-oriented Data 

Character-oriented data is data which is already formatted as specified by the 
user. This data is recorded as it was presented to the screen. (See Figure 2-5.) 
Character-oriented data is stored with programmed enhancements which may 
later be reviewed or replaced by the user. Superfluous data may be suppressed 
from character-oriented data. which allows more efficient storage. Except for 
code selection. line-setup parameters (described in Section 4) will not be applied 
to recorded character-oriented data. . 

(8) Bit-:-image Data 

Bit .. ~image data is bit-accurate data which is not preformatted. AU line-setup 
parameters can be applied and reapplied to such data. This fact makes possible 
reinterpretation of data which would otherwise be unusable, because. for 
example. the wrong code. format, or block check calculation had been selected. 

Bit~image data is stored prior to presentation to the screen. (Refer again to 
Figure 2-5.) This means that the data contains no enhancements and that it 
remains a complete record of all data as originally captured with the exception 
of idle. which can be discarded from the Front End Buffer. (See Section 7 for 
information on idle-suppression in the FEB.) 

11.2 Recording Medium 
Line dati3. may be recorded directly to disk in bit-image format, recorded to 

bit-image RAM and then transferred to disk. or captured in the screen buffer 
(character RAM) and transferred to disk. 
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The recording medium to be used in Run mode is chosen on the Record Setup 
menu. By default. data is not recorded when you enter Run mode. To activate 
recording from Run mode. press 8. (Otherwise. you may reconfigure the Record 
Setup menu to enter Run mode recording. or add a RECORD action to a Protocol 
Spreadsheet program.) At that point. data is recorded in the format and to the 
medium specified on the Record Setup screen. By default. data is recorded in 
character-oriented format onto the data acquisition tracks of FDl (since f~tr is the 
default Disk No selection). If capture Memory: ffMM: is selected. data will be 
recorded in bit-image format. 

Before it is played back in Run mo"de. data stored in bit-image RAM must be 
transferred to disk. Go to the Disk Maintenance menu: press 8. lW. I!ID 
(program. utilities. disk maintenance). Then execute a data transfer from RAM to 
disk. To transfer all or pan of the RAM buffer. select From: fliM: and Type: 

fJitrlMiijiilf: . Once the data has been transferred to disk. monitor the data by 
selecting Mode: t@D.fiiif@1 and Source: ii.iW. See Section 4 for a further 
description of Source and other Line Setup selections. 

NOTE: Before data can be played back. all transmit actions must 
be cleared from the trigger menus. and all SEND actions and 
RECEIVE or RCV conditions must be deleted from the Protocol 
Spreadsheet. 

11.3 The Screen Buffer 

There is a third. alternative method of data capture always active in RUQ mode. A 
64-Kbyte data buffer is provided for constant recording of character-oriented data as 
it is displayed on the screen. This means that. even though he b3s opted not to 
record data in real-time. the operator may still store the contents of the screen buffer 
to a file. once he places the INTERVIEW in Program mode. and review the data 
later. To control the capture of data to the screen buffer. use the Capture 

O~Mf.§.D selection on the trigger-actions menu (see Section 22.9) or the Layer 1 
CAPTURE action on the Protocol Spreadsheet (Section 28.2(F». 

Before it is played back in Run mode. screen data must be transferred from 
character RAM to the data acquisition tracks of a disk. Go to the Disk Maintenance 
menu: press S. 1m. I!ID (program. utilities. disk maintenance). Then execute a 
data transfer from RAM to disk. To transfer all or pan of the screen buffer. select 
From: MMl and Type: BiiUfiii1. The contents of the screen buffer can then be 
played back by selecting Mode: l@i@l.Itf:8g;m: and Source: iliiKf. 

NOTE: The screen buffer is erased each time E!I is pressed. so 
the data must be transferred to disk before the INTERVIEW 
returns to Run mode. 
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Of course. if the unit stays in Run mode. you can freeze the screen and review data 
without any transfer procedure. Freeze mode anaiysis is described in Section 3.4. 

If you need to record a large amount of data for analysis, it might be preferable to 
employ the Record Setup features of the 11\T'fERVIEW, since the screen buffer is 
limited in size, and its contents are automatically overwritten once it is full. 

NOTE: Data in the screen buffer is stored exactly as displayed. 
Suppressed data is not stored in the buffer and. as a 
consequence. is not available for triggering. Programming 
techniques must take this into account. 

NOTE: Enhancements are stored with the data, The data is 
presented with the enhancements in playback. unless active 
triggers contain potential Enhance actions. If the 11\"'TERVIEW 
detects Enhance actions when a test is compiled. then old 
enhancements stored with source data are stripped to allow new 
enhancements. 

11.4 The Record Setup Screen 

The parameters for real-time data capture are selected on the Record Setup menu. 
which r~sides on the same screen as the Line Setup and Display Setup menus. All 
possible Record Setup selections on this menu are shown in Figure 11-1. The default 
menu is shown in Figure 11-2. 

NOTE: Bit-image data is subject to idle-suppression in the 
Front-End Buffer prior to recording. See Section 7 for details. 

Figure 11-2 Default Record Setup screen. 
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(A) Capture Memory 
Either :~l$i{ or :Re:M.: can be selected in this field. 

1. Disk. 'pWW is the default selection. When ilPi~!{ is selected, two additional 
fields. Disk No and Data To Record, appear immediately below. Refer again 
to Figure 11-2. See Section 1. 6 (D) on maximum line rates for recording 
data to disk. Also consult Section 2.8 for information on optimizing 
recording of data to disk. 

NOTE: Data can only be saved to formatted disks. See Section 
12 for instructions on formatting. 

(a) Disk no. Available selections in the Disk No field are )i.i?:t (Floppy 
Disk 1) ;~~: (Floppy Disk 2); :fMt'l (Hard Disk), when present; and 
:MWft (Multiple disks). The default selection is ::Mi#ii:. 

I'MQPi'i.: causes recording to begin on the floppy disk inserted in Drive 1 
and to continue on the disk in Drive 2 when the first disk is completely 
full. Once this second disk is full, recording reverts to Drive 1. and the 
process continues. You may manually replace disks in the nonactive 
drive to record data alternately on a new disk. If no disk is inserted in 
the next drive, recording continues from the beginning of the 
last-recorded disk. 

CAUTION: Do not remove a disk from an active drive. You 
can always identify the active drive by the glowing LED just to 
the right of the drive. 

When :::WW:. :i~'P~i, or :#~* is the selected Disk No, recording proceeds 
continuously or stops when the disk is full in accordance with the Stop 

At selection, described later in this section. 

(b) Data to record. The two selections in this field are:i;B,*B6¢ig~ and 
:,Hhlt:i.M:89!(') data. This selection specifies the format of recorded data. 
The differences between these two data formats are explained at the 
beginning of this section. This field disappears when Capture Memory: 

:fflAM is selected, since the format will always be bit-image. 

2. RAM. :m~M refers to the portion of the INTERVIEW's internal memory 
reserved for bit-image data recording directly from the data line. 

When '#AM~ is selected. the Disk No and Data to Record fields disappear. A 
new field, Record Speed, may appear. See Figure 11-3. If this field does 
not appear, RAM size is 1 Mbyte in the 7500 and the 7700 TURBO and 
256 Kbytes in the 7000 and 7200 TURBO. With an additional MPM board, 
RAM is 1 Mbyte in the 7000 and 7200 TURBO. See Table 11-1. 
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HIGH SPEf:~D 

Figure 11-3 Record Setup menu configured for high-speed recording. 

(a) Record speed. The Record Speed field is present only when 1) Capture 

Memory: .~. is selected; 2) the Line Setup Mode is r:m~~Mt:/; 3) 
software revision 5.02. or higher, is installed; and 
4) the unit is equipped with an FEB board capable of high-speed 
recording (available as OPT-951-28-1. or with current software as 
OPT-951-27-1). "High-speed" means a line rate faster than 256 Kbps. 

NOTE: The C variable Jeb_type in the unit_conJig structure 
shown in Table 66-1 identifies your FEB version. Your 
It-..'TERVIEW will support high-speed recording if 
unit_conJig.feb _type has a value of two. (Other variables in the 
same structure contain additional hardware and· software 
information specific to your unit.) 

There are two Record Speed selections. @JlW\~~ttn and ::tij@ij.~~fRr. 
The default entry is ~:i::1':[~i;;::m.. Normal recording can support a 
speed up to 256 Kbps. When line speeds approach this threshold, you 
may need to record according to the guidelines set forth in Section 2.8. 
High-speed recording is required when line rates exceed 256 Kbps. 

For normal and high-speed recording. RAM size is determined by the 
number of MPMs and the presence of an optional XDRAM board in 
your unit. See Table 11-1 and Table 11-2 for RAM size based on 
various Ir..T'fERVIEW configurations. 

When tB~fj{~W${[ is selected. record RAM is automatically increased to 
2 Mbytes in the 7500 and 7700 TURBO. You may increase record 
RAM size for high-speed recording in the 7000 and the 7200 TURBO 
by adding MPM boards. An additional MPM (OPT-9S1-02-1) alone 
increases record RAM to 1 Mbyte. With two additional MPMs 
(OPT-9S1-02-2. or a second OPT-951-02-1). record RAM is 2 
Mbytes. Based on MPM configuration, another optional board. 
XDRAM (OPT-951-23-1). can increase record RAM for high-speed 
recording up to 4 Mbytes in the INTERVIEW 7000 Series. Record 
RAM for normal recording can reach 2 Mbytes when an XDRAM 
board is installed. (X DRAM requires software revision 6.00. or higher.) 
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-. Table 11·1 
RAM Size (bytes) for Normal and High-Speed Recording 

in the INTERVIEW 7000 and the 7200 TURBO 

MPM(s) only 
MPM(s) 
w/XDRAM* 

MPM(S) 
w/XDRAM 
w/file* • 

Normal 

High-Speed 

256K 

256K 

256K 

25SK 

2M 

2M 

2 MPMs 

Normal 

High-Speed 

1M 

1M 

1M 

1M 

2M 
2Mt 

:3 MPMs 

Normal 

High-Speed 

1M 

2M 

1M 

2M 

2M 
2Mtt 

** 
t 
tt 

When the file IsyslxdramJcrd does not reside on the boot-up disk during power-up, XDRAM 
is used to increase the spreadsheet size. See Section 2.4(EI. 

The file IsyslxdramJord resides on the boot-up disk during power-up. 
Increase reoord RAM to 3 Mbytes by adjusting the switoh on the MPM In slot 8. See also Table J:3-1. 
Inorease reoord RAM to 4 Mbytes by adjusting the switohes on the MPMs In slots 7 and <8 < See also 
Table J3-1. 

Table 11·2 
RAM Size (bytes) for Normal and High-Speed Recording 

in the INTERVIEW 7500 and the 7700 TURBO 

MPMs 
MPMs w/XDRAM 

3 MPMs only w/XDRAM* w/file" • 

Normal 1M 1M 2M 

High-Speed 2M 2M 2Mtt 

* 

tt 

When the file Isyslxdram rord does not reside on the boot-up disk during power-up, XDRAM 
is used to increase the spreadsheet size. See Seotion 2.4 (E) . 
The file IsyslxdramJord resides on the boot-up disk during power-up. 
Increase record RAM to 4 Mbytes by adjusting the switches on the MPMs In slots 7 and 8. See also 
Table J3-1. 
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Choose Record Speed: :~i~M~lf~:f~~~) when the line rate is between 256 
Kbps and 2.048 Mbps full duplex. Two interfaces which may require 
high-speed record capability are Tl and G.703. To record the 
aggregate Tl data stream. for example. you must select i:~~:~~~? 
Refer to Sections 49.1 (E) and 50 for more information on Tl and 
G.703 aggregate record. (There is no aggregate record for ISDN.) 

At high speeds, data 1::annot be processed quickly enough to be 
displayed or monitored accurately. The ;:iHi.l~iilW~$$'Pn selection, 
therefore, automatically turns off the monitoring function by disabling 
the line receivers. The following message is displayed on the status line 
of the Run-mode screen: "Monitoring is disabled for high speed ram 
recording." The display process continues. even though the line 
receivers are not supplying data for display. Stop the display process by 
selecting Display Mode: JlWi§~~~%t:: on the Display Setup menu, or 
by pressing NO DISP during Run mode. 

Without active line receivers. data cannot be displayed and program 
conditions (or triggers) based on inc()ming data or leads can never come 
true. Data analysis must be performed during slower playback of 
recorded data. With this consequence of high-speed record in mind, 
you may still opt to use it at speeds less than 256 Kbps. 

NOTE: For data to be available for playback. it must reside on 
a disk, Transfer data captured in RAM to a disk via the Data 
Transfer command on the Disk Maintenance screen. See 
Section 12.4(C). 

High-speed recording formats data differently than normal recording. 
When recording ends (or you exit Run mode via the 8 key). the data 
is converted from high-speed format to normal-data format. The 
follOwing message is displayed: "Reformatting ram record buffers -
Please wait ... " 

(B) Initial Condition 
The two selections available in this field are @@jMrJa~W\; and ?;~f:l:i@~~:. 
When t::t:~~¢,g~t#il,:: is selected. data recording begins the "'instant" you place the 
INTERVIEW in Run mode. When ~~*.~:: is selected, no recording takes 
place until one of three events occurs: a new program with Initial Condition: 

::@#:\ii~§.jjijJ@ is loaded. a spreadsheet trigger activates recording. or the operator 
initiates recording manually. Trigger and manual control of recording are 
described later in this section. 

A record/playback field (on the top line in the status area) on Run-mode 
screens will indicate whether recording is in progress or has been suspended. If 
recording is ongojng. an "Rtf appears next to the block-number field. If your 
initial condition is {~~~~;i_f or you suspend recording. "S" will be displayed. 
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The field will be blank when the end of RAM or the data-acquisition tracks is 
reached. The record/playback ·field also will be blank if the Capture Memory 

field indicates that you will record to disk, but no disk is present in the selected 
drive or data-acquisition tracks are not available on the disk. 

NOTE: A "P" in the record/playback field indicates that data playback 
is in progress. See Section 4.2. 

(C) Stop At 

This field defines the action which the INTERVIEW takes when bit-image RAM 
or disk is full. :~!':¥. causes recording to continue from the beginning of 
disk or RAM, whichever is designated as capture Memory. B@l~*'i§f: causes 
old data to be overwritten. Asa result, only the most current data is accessible 
for playback. 

Stop At: :l¥I:Wi&iJ:::m::m indicates that no further data will be recorded once 
bit-image RAM or disk is full. 

NOTE: This selection does not influence recording whenMi@n: is 
selected as Disk No. I~b't!.: causes data to be recorded 
continuously, without stopping. 

11.5 Trigger Control of Capture 

Capture to the screen's character buffer can be placed under trigger control. The 
trigger action Capture: :ilf (or the Layer 1 CAPTURE OFF action on the Protocol 
Spreadsheet) stops the buffering of character data and freezes the screen display. 
Capture: f§Nl (or CAPTURE ON) restans data display and capture. Capture can be 
applied to one or both sides of the display (TD and/or RD). 

When the character buffer has been frozen by trigger rather than. by the 8 key, 
you will not be able to scroll through data on the screen. See Section 22.9 or 
28.2(F) for a further discussion of capture. 

11.6 Spreadsheet Control of Recording 

Recording to RAM or disk also can be placed under trigger control. The 
layer-independent action RECORD OFF on the Protocol Spreadsheet stops the 
recording of line data. RECORD ON restans recording. See Section 27 for a 
discussion of RECORD. 

You can ascenain whether data is being recorded by looking at the status lines at the 

•.. ~ 

top of the display. Incrementing block numbers and an "R" in the record/playback._. 
field (next to the block number) indicate that data is being recorded. 
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11.7 Manual Control of Recording 

The operator can manually initiate recording in Run mode using the 8 key. 8 is 
a toggle key which will alternately start or stop recording to RAM or disk. The 
selections on the Record Setup screen and trigger actions influence the function of 

8· 

During recording, the top status line of Run-mode screens will show incrementing 
block numbers and an "R" displayed in the record/playback field. 
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Disk Maintenance 

Depress IXEQ I Key to Execute Command 
Select Utility Command: 

I F1 I I F2 I I F3 I I F4 I I F5 I I F6 I I F7 I I F8 I 
FORMAT SUMMARY TRANSFR DUPDISK INT 10 INT20 

I 

FORMAT DISK I 
DI.k Number: FLOPPY1 FLOPPV2 .... DDSK XXXXX KByt .. available 

INTERVIEW 10 PLUS TRANSFER I L, I DI.k Name: I (S1atus Field) INTERVIEW 20 PLUS TRANSFER 

From: FLOPPY1, FL0PPV2 I Drive Type: 20 Meg "'" Meg tn"rument: DLM, ASYNC TERM, X.iS MONITOR, 
_ KByt .. R ....... For Data Acqul.lttan SNA MONITOR. BAUDOT, DDCMP 

FIle: 
To: FLOPPY1 FLOPPV2 HARD DISK 

DISK SUMMARY File: 

Select DI.k For Summary: FLOPPY1 FLOPPV2 HAD DSK r--

01 .. "".c,,''''' .......... 01 (_, } DUPLICATE DISK 
Dltk Name: From Dltk Number: FLOPPY1 FL0PPY2 HRD DSK 
% Data AcquiSition UHd xxx K Byt.. (Status Field) To Disk Number: FLOPPY1 FL0PPV2 HAD DSK 
% Data Acqul.ltlon Free xxx K Byt .. 
% File SYitem UHd xxx K Byt .. 
% File SYitem Fr.. xxx K Byt .. 
% Bad Blocks xxx K Bytn 

DATA TRANSFER 

From: !2.'~ T 
FILE 

T I Dltk NUI1'IbW: FLOPPY1 FLOPPV2 .... DDSKI 
Source File: 

Type: B'IMAGE CHARBUF 
Start At Block: lL.-
NI.mber of BIockI: i!.-

DI.k Number: FLOPPY1 FL0PPV2 HRD DSK 
Start At Block: .iL-
Number of Block.: .iL-

To: r FL0PPY2 HAD DSK NEWDISK I flI.& I Dltk Number: FLOPPY1 
Onti.,.tton FIle: 

I Di.k Number: FLOPPY1 FL0PPV2 HAD DSK NEWDISK J 
Start At: BEGIN ENO 

Filure 12-1 Disk Maintenance menu. 

MAY 1990 PAGE 12-2 



ADDENDUM 

12 Disk Maintenance 

12 Disk Maintenance 

12.1 The Disks 

The INTERVIEW has two disk drives designed for 3.5 inch double-sided. 
high-density microfloppy disks. Maximum storage capacity of each microfloppy is 
1.4 Mbytes. 

A hard disk is installed in the 7200 TURBO. 7500, and the 7700 TURBO and is 
available as an option for the 7000. Depending on which hard disk is installed. 
maximum storage capacity of the hard disk is either 20 or 44 Mbytes. 

The drives are referenced by number. Floppy Disk 1 (FDl) is the disk installed in 
the left-hand drive. Floppy Disk 2 (FD2) resides in the right-hand drive. The 
Winchester Disk is referred to as Hard Disk (HRD). The default drive at power-up 
is the disk from which the system loads initialization software. The INTERVIEW first 
checks FD 1. then FD2. and fmany •. HRD. As soon as it detects system software, it 
stops the search and boots up. 

12.2 Allocating Disk Space 

Each disk must be formatted before it is available for data capture. Memory on each 
INTERVIEW disk can be partitioned for two types of storage! data acqt:dsition tracks 
and a filing system. This partitioning must be performed before information is stored 
on disk. The Format command on the Disk Maintenance screen is used for this 
purpose. This command is explained later in this section. 

12.3 Data Acquisition Tracks vs. the Filing System 

Data acquisition tracks are sequential access data tracks which store Bit-Image or 
Character-oriented data in block format. Block size is 2 Kbytes, and each recorded 
block is numbered and date/time stamped. When data is recorded on disk in 
real-time, it is always captured on data acquisition tracks. 

Recorded blocks can be accessed by block number and played back. However, any 
subsequent disk recording session overwrites the contents of the data acquisition 
tracks, sO it is advisable to save this recorded data to a ide using the Data Transfer 
command on the Disk Maintenance screen (see Section 12.4). 

The filing system is a user-created hierarchy of files and directOries for storing and 
organWrig captured line data. setups (menu contents). protocol package data. C 
code. or entire test programs. Files are identified and accessed by name (full or 
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relative pathname}. Existing files and directories. descriptive information. and file 
management commands all appear on the File Maintenance screen. The File 
Maintenance screen, file naming conventions. and file access are discussed in Section 
13. 

12.4 The Disk Maintenance Screen 

The Disk Maintenance screen is part of the Utilities menu group. All selections 
available on the menu are shown in Figure 12-1. The default Disk Maintenance 
screen is shown in Figure 12-2. Several disk management functions are grouped on 
this menu (as evidenced by the function keys in Figure 12-2). Disk formatting. data 
transfers. and disk duplication are all performed from this menu. In addition. the 
menu provides a summary of disk space for each of the disks associated with the 
INTERVIEW. 

** Disk Maintenance ** 

Command: DAH=i 1 RANSFER 

From:!OII Disk Number: lID 

Start At Block: 0 
Number Of Blocks:tr= 

To: IDIII Disk Number: 110 
Start at: 1:J1d'1I 

Depress III Ke~ To Execute Command ._. -== NT 20 

Figure 12-2 The default screen. 

The selected command is always posted at the top of the screen. The screen repaints 
for each command. Once you have filled in appropriate menu fields. press ~ to 
execute the command. In cases where data could be destroyed. you will have the 
option to continue the process by pressing GOAHEAO. or to stop the process by 
pressing ABORT. Status messages will inform you of any errors that are encountered. 
Error messages are listed and defined in Appendix A. 
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(A) Format Disk 
This command (see menu selections, Figure 12-3) is used primarily to prepare 
floppy disks for data acquisition and file creation. A new disk must always be 
formatted before use. 

Thebard disk is formatted prior to delivery. It is not recommended that you 
format the hard disk. If you do want to format it to reallocate storage space, 
however, be sure that you know the size of your hard disk. before you begin. 
Use the Disk. Maintenance Summary command to cheek the size. See Section 
12.4(B}. The total in the right-hand column should approximate either 20 or 
44 Mbytes. 

CAUTION: Formatting a disk causes Joss of its entire contents. 
It is recommended that you write-protect or duplicate any disk 
you wish to preseNe. Periodic back-up of the hard disk is 
strongly recommended. Backup is requited prior to formatting 
the hard disk. See Section 2.4 for instructions on backing up the 
hard disk. 

Before this command is executed. a number of subfields ,must be filled in. 
Subfields appear when you press the FORMAT function key. 

Figure 1l-3 New disks must be fannafled for data acquisltion and file creation. 

1. Disk number. Floppy 1, Floppy 2. or Hard Disk. must be designated for 
formatting in the Glsk Number field. Once the disk is selected. a status field 
appears to the right. indicating the total number of Kbytes of storage 
available on the disk. 

NOTE: Floppy 1 (~tlf) refers to the INTERVIEW's left-hand 
micro-floppy drive; Floppy 2 CB,) to the right-hand drive. The 
abbreviation ~. represents the hard disk drive. 

2. Disk name. When one of the floppy drives is selected. the Glsk Name field 
appears. A disk. name is optional; however. it provides a useful 
identification for each disk. 
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Figure 12.... Indicate the size of the hard disk installed in your unit. 

3. Drive type. When you select Disk Number: '.i., the Drive Type field 
appears. See Figure 12-4. Select either 20 Meg or 44 Meg to indicate the 
size of your hard disk. If you try to format a 20-Mbyte disk as a 44-Mbyte 
disk, you will get an error message. If you inadvertently format the 
44-Mbyte disk as a 20-Mbyte disk, reformat it back to 44 Mbytes. 

4. Allocate space lor data acquisition. The next menu field requests an entry 
for the amount of space on the disk which is to be dedicated to the data 
acquisition tracks. Legal entries in this field are 0 to 1322 for 
micro-floppies and 0 to 20S36 for a 20-Mbyte hard disk. (Higher entries 
will be accepted, but no additional space will be allocated.) If the field is 
left blank, no space is allocated for data storage. 

For the 44-Mbyte hard disk, valid entries are 11704 through 44064. The 
miaimum amount of space for data acquisition is '11704 (12M). Lower 
entries or a blank field will be accepted, but no less space will be allocated. 
This means that the maximum amount of space that can be allocated to the 
flle system is 32768 Kbytes (or 32 Mbytes). 

NOTE: The 20-Megabyte hard disk is factory formatted to 
allocate approximately SM to data acquisition and 1SM to me 
storage. The 44-Megabyte is already formatted to allocate 12M 
to data acquisition and 32M to the file system. 

The amount of space allocated to data acquisition tracks is subtracted from 
the total Kbytes available (as listed in the status field on this menu). When 
disk space is allocated. to data acquisition tracks, the amount of space is 
always rounded upwards to an intesral number of cylinders. Remaining 
Kbytes are automatically allocated to the flling system. At least two cylind,rs 
of disk space (36 Kbytes) is always reserved for the me system on floppy 
disks. On the hard disk, a minimum of eight cylinders (272 Kbytes on the 
20-Mbyte disk and 408 Kbytes on the 44-Mbyte hard disk) is required for '--"", 
the me system. 
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Press ~ to start formatting. If the disk selected contains data. the warning 
message "Formatting disk will destroy data" appears at the top of the screen. 
PreS$ GOAHEAD (IfD) to continue the formatting process. Press ABORT if you 
deci4ie not to format. After you press ~, you may not abort formatting since 
the . disk has already been altered. 

(9) Disk Summary 
Press SUMMARY, select the disk you want summarized. and press ~ for a 
synopsis of disk contents. The status field (see Figure 12-5) is updated when 
you press S. so that the number of the disk drive being summarized appears 
between the parentheses, and the name of the disk appears on the line belo~. 

Figure 12 .. 5 Results of a DISK SUMMARY command. 

Several lines of disk information follow. The amount of disk space dedicated to 
data acquisition tracks, the amount of file system space used. and the amount of 
file .pace remaining are all reported. Each amount is given as a percentage of 
total disk space and in Kbytes. Note that the total in the left column always 
equals 100%, whUe the total in the right column always is 1440 Kbytes for a 
floppy diskette. For the hard disk, the total is either 20 Mbytes or 44 Mbytes. 

(C) Data Transfer 
Use this command (see Figure 12·6) to move data from one storage medium to 
another. Available media are the following: data-acquisition memory (whether 
character or bit-ima;e) on a disk; files on a disk; bit-image RAM ("RAM" on 
the Record Setup menu); or character RAM (the screen buffer). Data transfer 
is necessary in some cases. For example. data in bit-image RAM. data in the 
screen buffer. and data saved to a file must be traflSferred to disk before it may 
be played back. 

NOTE: Transferring data to disk blocks which contain data or to 
an existing file will overwrite the previous contents of the disk or 
rue. 
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Figure 12·6 The source of transferred data may be RAM, disk, or file; 
the destination may be disk or file. 

Press TRANSFER to display subfields for the command. 

1. From RAM, disk, or file. The From field allows you to specify the source of 
data to be transferred. When you select ~:. l$!~t or i~L the screen 
repaints. New menu fields are explained at the end of this section. 

2. RAM. WhenijMl; is selected, you must specify type of RAM and the 
number and location of blocks you want to transfer. See below, 
subsection 6. 

3. Disk. This selection refers to the data acquisition tracks on disk. When 
~: is selected. you must specify the disk number and the number and 
location of blocks you want to transfer. 

4. File. This selection allows you to transfer data out of the filing system. 
When i.r is selected, you must specify the name of the file and the disk 
number on which it resides. Data in a file is not available for later 
playback-it must be transferred onto datil acquisition tracks to be played 
back. 

5. Disk number. Designate the source disk by selecting ;I:i.@~ (left-hand drive). 
f.a (right-hand drive). or ~.~. 

6. Type. The first subfield which appears when _ is selected is Type. You 
must specify jf«'~l~; or ~~,\ in the Type field when transferring 
data from RAM. 
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Bit-image RAM is the RAM that is selected in the capture Memory field on 
the Record Setup menu. This RAM is 1 Mbyte in the 7500 and the 7700 
TURBO. and 256 Kbytes in the 7000 and 1200 TURBO. (Optional MPM 
and XDRAM boards can increase the size of bit-image RAM. See Section 
11.) 

Character RAM is the 64 Kbyte screen buffer (or "character buffer"). 

7. Start at block. Enter the number of the lint block to be transferred from 
the data source {whether disk or RAM) in the Start .At Siock field. (You 
can observe the current block number at the top of the display when you are 
recording data in Run mOde.) Valid entries in the Stan At Slock field are 0 
to 99999. If you do not enter a value. the value will default to zero. Block 
o means that data transfer will start from the beginning of the data source, 
regardless of the actual block number. All other entries represent actual 
block numbers. 

NOTE: It is not necessary to enter leading zeroes in this field. 
For example, you may enter 10 instead of 00010. 

8. Number of blocks. In this field. enter the toW number of blocks you wish 
to transfer. Valid entries are 1 to 99999. Again. it is not necessary to enter 
leading ~ero·s. 

9. To disk or file. When you transfer data to •• the data is transferred onto 
the data acquisition tracks for later playback. Specify the disk by selecting _1 (left-hand drive). _(right-hand drive). or _ (for use when you 
have only one floppy disk drive available and are transferring data from one 
disk to another.) 

When you transfer data to a m{. you must indicate the number of the 
destination disk as weD as the me ~me. (Either relative or full pathname 
may be given.) Specify the disk by selecting _ (left-hand drive). optional 
'.<right-hand drive). or _ (for use when you have only one floppy disk 
drive available and are transferrins data from one disk to another.) if the 
name of an existing file is entered, the contents of the me will be 
overwritten with new data during th~transfer. Data in a file is not available 
for later direct playback. 

10. Start at. Specify in this field whether data will be stored on the destination 
. disk starting at the beginning of the disk or file (overwriting any existing 
~ data), or whether the transferred data will be appended to the end of 
existing data. 

Onc:e you press t:!3. you may stop the transfer at any point by pressing ® 
(ABORT). 
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(0) Duplicate Disk 
If both floppy disk drives are operable, this command allows you to make a copy 
of full disk contents. 

NOTE: Duplicating the contents of one disk onto another 
destroys the previous contents of the destination disk. 

Press DUPDISK to see subfields for this command. In the From Dlak Number field 
(see Figure 12-7). select the drive number for the disk to be copied. Select the 
disk which will receive the copy in the To Dlak Number field. 

NOTE: If the disk receiving data is write-protected. the Duplicate 
command will fail. Otherwise. any data on a receiving floppy 
disk will be overwritten. Only those files on a receiving hard disk 
drive with the same names as those on the sending disk will be 
overwritten. but files with new names will be added to those 
existing on the hard drive. 

From time to time. you may need to use the Duplicate Disk command to install 
new system software on the hard disk of the INTERVIEW 7200 TURBO. 7500. 
or 7700 TURBO. (See Section 2.3.) 

1 df..JL J LH lED I SK 

Figure 12.-7 Entire disks may be dupJic:ated on the Disk Maintenance menu •. 

(E) Transferring INTERVIEW & Plus, 10 Plus, 1& Plus, or 20 Plus 
Data to the 7000 Series 
The INTERVIEW Transfer command (explained in Section 12.4(F» allows you 
to copy files from a disk recorded with an INTERVIEW 5. 10. 1S. or 20 Plus 
onto the hard disk of an INTERVIEW 7500 or 7700 TURBO or onto a 
microfloppy for any of the. 7000 Series. The INTE.RVIEW 5/10/15 Plus and 20 
Plus Series uses a 3.5 inch double-sided. double-density disk which can be 
distinguished from the INTERVIEW 7000 Series disk because it has a 
write-protect/enable window (with a plastic cover) but no second window on the 
opposite comer. 
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D 
o 

o 

Wrtte-protect 

/ ~protected 
.. ¥ If open} 

~----------------------~~ 

FI."re 124 The INTERVIEW 1000 Series _ ):5 ineh quad- or high-denslty. 
doubltHidednUcrofloppy diskettes. The INTBRVmW 5110/15 Plus and 20 Plus 
•• 3.5 inch 4ouble-$ide4. double-density diskf;tttes which lack the high density 
window. 

Th.se disks are compatible (that is. they may be read by any 7000 Series unit) 
if the INTERVIEW 5/10/15 Plus or 20 Plus on which they were recorded has 
been reconfigured so that· it records to disk in the correct format. 

NOTE: We recommend that you record disks reconfigured for 
the 512 byte$/s8ctor format (Software Version t.10A or higher). 
If you are cOnUnurucating with INTl!RVIEW S. 10. or 15 Plus 
field units which have not yet been recopfiguredtor this format 
(still have Software Version 1.0Ge with old 1024 bytes/sector 
fonnat). we recommend you contact the AR Division" for 
instructions on reconfi~ the unit $0 that data is recorded to 
d~ in the proper format. 

Programs for the INTBRVlEW 5/10/15 Plus and 20 Plus Series may not be 
transferred to disk for the INTERVIEW 7000 Series. Funhennore. neither data 
nor prOgrams recorded on a IN'1"£RVIBW 7000 Series unit can be copied or 
read by the INTERVIEW 5110115 Plus or 20 Plus Series. This precludes the 
storage of data on the 7000 Series for laler analysis on the INTERVIEW 
5/10/15 Plus or 20 Plus. However, a more sophi$tieated analysis of this data is 
po~sible when it isptayed back on the INTERVIEW 7.0.00 Series. 

AU INTERVIEW 5110/15 Plusft1es are transferred as ASCII character data. 
~rdle5$ of the format in which· the data wasoriglllaUy recorded. Because of 
the conversion in data format. the ~e of the file once it is transferred may 
increase by as much as S%. 
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However. all INTERVIEW 20 Plus files are transferred as the same character 
data format in which the data was originally recorded. (For example. data 
recorded on an INTERVIEW 20 Plus in EBCDIC format would be transferred as 
EBCDIC data.) 

The resulting data file may be handled as any other character-oriented data. 
The only difference is that data originally recorded on the INTERVIEW 5/10/15 
Plus or 20 Plus Series does not contain the time and date stamp that normally 
appears at the upper right of the display screens. The time field in a layered 
protocol trace. likewise. does not contain the actual time that the data was 
recorded; rather. it contains information on the relative time between frames. 
The INTERVIEW 7000 Series stamps the first frame in the trace with the time 
elapsed since G!I was pressed. The time displayed for subsequent frames 
depends on the delay since the stan of Run mode. The time between frames 
will vary for the same data depending on the playback speed. 

NOTE: Microfloppies configured for 512 bytes/sector have a 
maximum storage capacity of 691.200 bytes as opposed to the 
766.976 bytes of maximum storage awUable on the older 1024 
bytes/sector disk. Maximum recording speed of the 512 
bytes/sector disks is 64 Kbps. 

Data samples captured c;m the INTERVIEW 5/10/1S Plus and 20 Plus Series and 
saved to disk files may be transferred to the INTERVIEW 7000 Series. You 
must first. however. know the filenames for the recorded data. If no printout 
accompanies the INTERVIEW S/10/15 Plus or 20 Plus disk. you may obtain a 
listing of disk files using the procedure which fonows. 

1. Install the INTERVIEW S/10/1S Plus or 20 Plus disk into the INTERVIEW 
S. 10, 15. or 20 Plus. 

2. Press the Menu key untO you see the start-up screen. This screen displays 
the name of the device in· a banner and gives the copyright date and the 
software version. The prompt above the function keys instructs you to select 
an instrument. Press the function key indicated for more instruments. 

3. A new set of function.key labels appears on the screen. Press the function 
key indicated for Disk Utilities. 

4. For INTERVIEW 5/10115 Plus:. The screen repaints to reveal file listings for 
an files stored on the disk. As shown in"Pigure 12-9, for the INTERVIEW 
5/10115 Plus there are fOur cOlUmns. labeled at the top of the screen. The 
first column tells the instrument type for the file named on the same line. 
Tbe second:columntells whether it is a data file (D) or a program file (P). 
The name of the file appears in i.the third column. The size of the file is 
listed in the final column. 
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-:tnstr t'=dlO Name Size 

F11\lre 12-9 INTERVIEW SllOllS Plus disk me diree1ory. 

NOTE: Data samples which have been saved as a memory buffer 
rather than a file are not. recorded· on themicrO'floppy. will nO't 
appear in the rue listings. and cannot be transferred to the 
INTERVIEW 7000 Series. 

If the "-CURRENT" file is to' be transferred. we recommend 
renaming it. In the event that another file is· saved befO're the 
transfer. that new file will overwrite the present "-CURRENT" 
file. Select the file to be renamed andpres$ the Rename 
function key; enter a new name for thefi1e as the display directs. 

5. For INTERVIEW 20 Plus: The screen repaints to reveal file listings for all 
files stored on the disk. Por the INTERVIEW 20 Plus. as shO'wn in 
Figure 12-10, there are ·three columns. The first column lists the instrument 
type for the fUe named on the same line and the size of the file is listed in 
the final column. The second column contains three pieces of informatiO'n: 

"A" - the "device" in which the file is stored (A - RAM. B -
Floppy, C and D - ROM disks). 

"02" - the type o·f file (00 and 01 - program names. 02 - DLM 
captUre buffers. 03 - VT100 capture buffers. 04 - DVOM 
capture buffel'S. PR - printttr files). and 

.. -CU:R.RBNT" - the name of· the fUe. 
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SYSTEM DIRECTORV 

£1 

Figure 12-10 INTERVIEW 20 Plus disk System (file) Directory. 

(F) INTERVIEW Transfer 

To transfer data from a Series 1 INTERVIEW 5/10/15 Plus disk to the 
INTERVIEW 7000 Series. press the function key labeled INT 10; to transfer data 
from an INTERVIEW 20 Plus or a Series 2 INTERVIEW 5/10/15120 Plus disk 
to the INTERVIEW 7000 Series unit. press the function key labeled INT 20. 

These keys appear when the cursor is at the top of the Disk Maintenance 
Screen. The screen then repaints to display the fields shown in Figure 12-11; 
the Command field will display INTERVIEW 10 PLUS TRANSFER or INTERVIEW 20 

PLUS TRANSFER for the selection made. 

Install the microfloppy from the INTERVIEW 5/10115 Plus or 20 Plus Series 
into either of the floppy disk drives. If you are copying the files to another 
floppy, install a formatted INTERVIEW 7000 Series microfloppy into the other 
floppy disk drive. (The two types of disk can be distinguished before they are 
installed as described in Section 12.4(E).) 

L From. In this field. select the drive (FLOPPY1 or FLOPPY2) into which you 
have inserted the disk from the INTERVIEW 5110115 Plus or 20 Plus. 

2. Instrument. This field indicates the type of interface used to record data on 
the INTERVIEW 5, 10, 15, or 20 Plus. Data from each of the instruments 
is recorded in a different format, and this must be taken into account in the 
transfer. There are six possible selections in the Instrument field. These are 
Dl.M (data line monitor), TERM (asynchronous terminal). X25 MON (X.2S 
protocol monitor), SNA MON (SNA protocol monitor). BAUDOT (Baudot 
protocol monitor). and DOCMP (DDCMP protocol monitor). 
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intenance 

----------------------------
To:_ 

Depress III Ke~ To Execute Command 

Figure tz..ll Use th~ In~rview Transfer command to transfer 4ala from an 
INTERVIBW 5110/15 PlU$ disk 10 INTERVIEW 7000 Seties disk meso 

It is posSlble to determine from the file listings on the INTERVIEW 5, 10. 
15, or 20 Plus what instrUment was used to record the data. See Section 
12.4(E) for instructions on accessing these file listings. 

Once the data is transferred from an IN'I'ERVlEW 5/10/15 Plus Series unit. 
it is stored in the INTERVIEW 7000 Seri~ as ASCl1 character data. 
regardless of the instrument on which it wa.s recorded. 

However, all INTERVIEW 20 Plus files are transferred as the same character 
data format in which the data was originaUyreeorded. (For example, data 
recorded on an INTERVIEW 20 Plus in EBCDIC format would be 
transferred as EBCDIC data.) 

3. File. Enter the name of the lOUl'ce file from the INTERVIEW S, 10, 15, or 
20 Plus. The filename for tbe last data sample collected is -CURRENT 
(unless the file has intentionally been renamed). Enter this filename exactly 

· as shown. The initial hyphen is part of the name. Other filenames are 
listed in the disk file dir~etory of the INTiltVIBW S. 10. 15. or 20 Plus. 
Obtain directory listings as described in Section 12.4(E). 

Only data files can be transferred to the units in the INTERVIEW 7000 
· Series. For the INTERVIEW 5110/15 Plus. these files aTe indicated by the 
· letter D in the second column in the file directory. Do not attempt to 

transfer program files (marked P). 
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For the INTERVIEW 20 Plus, these files are indicated by the numbers "02" 
or .. 03" after the colon in the second field of the second column on the 
system (file) directory. Do not attempt to transfer other files. For an 
explanation on how to distinguish the data files which can be transferred on 
an INTERVIEW 20 Plus from other types of files, see Section 12.4(E)5. 

INTERVIEW 5110/15 Plus and 20 Plus filenames are always UPPERCASE 
single words (rather than a full pathname) and must be entered as such in 
the File field in the INTERVIEW 7000 Series. 

4. To. Indicate in this field the destination drive to which the data is to be 
transferred. You may transfer data to either of the floppy disk drives (FDI 
or FD2) or to the hard disk (HRD). 

S. File. Enter the destination filename in the second File field. You may enter 
either a full pathname or a pathname relative to the current directory. For 
a description of how pathnames work in the INTERVIEW 7000 Series refer 
to Section 13. 

None of the information from the INTERVIEW 5110/15 Plus file listings is 
transferred with the file when it is copied into the INTERVIEW 7000 Series. 
It is important as a result to use descriptive filenames (or path names) to tag 
your data samples properly. 

6. XEQ. When aU entries on the screen are correct. press~. The message 
"Transfer In Progress" appears on the second line of the screen to indicate 
that the file is being copied. To abort the transfer while it is in progress, 
press @. 

The message "Transfer Complete" is posted at the top of the screen when 
the process is complete. If there is a problem with the ~ansfer. an error 
message appears in the same area. Refer to Appendix A for an explanation 
of error messages. 

Once the transfer is complete. the name of the file, the file type CHOAT (for 
character data), the size of the copied file (which is likely to be somewhat 
larger than the original file), and the date and time of the transfer are 
recorded in the 7000 Series directory. If the file has been placed in a 
directory other than the current directory, you must use the Change 
Directory command to find it in the listings. This command and the File 
Maintenance screen are described in Section 13. 

Use the regular Data Transfer command to move the data into the data 
acquisition tracks of the disk for playback and analysis. The Data Transfer 
command is discussed in Section 12.4(C). Playback is discussed in Section 
4.2. 
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-
File Maintenance 

Command: LOAD Push I xeQI To Perform Command 
Drive: FD1 Name: 

Current Directory: 

8elect Fie Maintenance Command: 

I F1 I I F2 I I F3 I I F4 I I F5 I I F6 I I F7 I I F8 I 
LOAD SAVE CHNGDIR MAKEDIR COpy VIEW PRINT MORE 

I 
1 I I I I 

I 
Select T~ Of Select Drlw: FLOPPY 1 FLOPPY 2 HAD DSK I File To Saw: Ent .. Patttnarne Of File: 
PROGRAM SETUP OBJECT 

Select Drlw: 
FLOPPY1 FL0PPV2 HAD DSK 

Ent .. Pathneme Of File To 
Select Drlw: FLOPPY 1 FLOPPY 2 HAD DSK 

Saw: Ent .. Patttnarne of File: 
Paginate OUtput? YES NO 

Select Drive: FLOPPY 1 FLOPPY 2 HAD DSK I Em.. Pathname Of File: Select Source Drive: FLOPPY1 FLOPPY 2 HAD DSK 
Ent .. Source Pathnama: 

Select OIntlnatlon Drive: FLOPPY1 FL0PPV2 HAD DSK NEWDlSK 

I Select Drive: FLOPPY 1 FLOPPY 2 HAD DSK I em .. OIntlnatlon Pathnama: 

Em.. Directory Pathnama: 

I RENAME ENABLE PROTECT DELETE COMPILE MORE I 
I 

Select Drlw: FLOPPY1 FL0PPV2 HAD DSK 

Em.. Pathnama Of File To Rename: Select Drive: FLOPPY 1 R..OPPY 2 HAD DSK 1 Em.. New File Nama: em .. Pathnama Of File: 

I Select Drive: FLOPPY 1 FLOPPY 2 HAD DSK I 
Select Source of Coda to CompIle: FIlE SPRDSHT 

:r: 
Em.. Pathnan'le Of File: I Select Source Drlw: FLOPPY1 FLOPPY 2 HAD OS!< I r em .. Souroa Pathnama: 

I Select Drive: FLOPPY 1 FLOPPY 2 HAD DSK 
Select OIntlnatlon Drive: FLOPPY1 FL0PPV2 HAD DSK 

Enter Pathnama Of File or DInIctory: Em.. Dlletlnatlon Pathnama: 

Fllure 13·1 File Maintenance menu. 
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13 File Management 
The filing system is a set of files and directories. grouped by disk. created and managed by 
the user. Files may contain captured line data. setups. protocol package data, entire test 
programs, or text. Files are identified and aceessed by name. The file's location in the 
system is indicated by its full or relative pathname. as explained later in this section. 

All file management functions are performed from the File Maintenance screen (FMAINT; see 
Figure 13-1 for menu options and Figure 13-2 for default screen). The menu options are 
described at the end of this section, These functions include copying files. loading and saving 
files. compiling rues or the contents of the Protocol Spreadsheet, permanently deleting files. 
viewing the contents of certain files. write-protecting or write-enabling files, printing files. and 
grouping files into directories. 

(filename) 

13.1 

orm 

(type) (write-proteot) (size) (date/time) 

__ ., ,. ' •.•. - ' •• _- ---t 
Fllure 13-1 Default File Maintenance seRen, 

Loadb;lg and Saving Files 
The F~ Maintenance sc~n is an important interface between the filing system and 
the INTliRYmW's data analy. functions. Ail INTERVIEW test programs are 
loaded from the File Maintenance screen. Newly created or modified tests are saved 
on this menu as wen. 
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NOTES: 

1. READ and WRITE commands appear as editing functions on the Protocol 
Spreadsheet. These commands. described in Section 26. load or save 
only Protocol Spreadsheet contents and do not interfere with the 
contents of other menus. 

2. Protocol packages. although part of the filing system. are loaded from 
the Layer Setup screen. For a description of this menu, see Section 6. 

13.2 Orienting Yourself in the Filing System 

The INTERVIEW's filing system is a simple tree-structured filing system similar to 
the UNIX" filing system. (UNIX is a trademark of AT&T Bell Labs.) Each disk 
has its own hierarchy. At the top of the tree is the "Root" directory. represented by 
the single slash (/). When new, the System disk contains this directory and two 
others, Isys and lusr. These are subdirectories of the Root directoryj that is, they are 
one step below the top of the hierarchy. (The slash at the beginning of the name 
locates the directory with reference to the Root directory. Naming conventions for 
directories will be fully explained later in this section.) 

At power-up, the operating system automatically moves you into the lusr directory of 
the disk from which the system software was loaded. System software is loaded from 
floppy drive 1 if a system disk is inserted; by next preference, it is loaded from 
floppy drive 2: and. if no other system software is found and a hard disk is present. 
it is loaded from the hard disk. 

(A) Directories 

Directories may contain both files and other directories. Once you are in a new 
directory, the files and subdirectories it contains are listed in the area at the 
bottom of the File Maintenance screen. Directories are indicated by "DIR" in 
the second column (see Figure 13-3). 

1. How to move through the directories. You may use the CHNGDIR (Change 
Directory) command to move into any of these directories and view their 
contents. As you work within the filing system. you can use this command 
to change levels and directories. However, you can never be in more than 
one working directory at a time. This working directory is referred to as the 
"current directory." The current directory is always posted on the fourth 
line of the File Maintenance screen. 

To move from the lusr directory of the boot disk up to the Root directory. 
use the Change Directory command and enter thepathname I. To move 
into the Isys directory. enter the p;lthname Isys. There will be no other 
directories on a new system diskj you must create new directories yourself. 
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To move from disk to disk, use the Change Directory command and select 
the correct disk drive in the hiahlighted window below the command line. 
In the entry field provided. enter slash (I) to move to the Root directory of 
the new disk, or enter the absolute pathname of the directory you want. 
Absolute pathnames are described in the next subsection. 

2. How to create new directories. New directories are created using the 
·MAKEDIR (Make Directory) command on thiS menu. A maximum 256 files 
andlor directoriesrn;lybecreated on one microfloppy diskette. The 
maximum for hard disk is 4,096. Directories follow the same naming 
conventions as files. These conventions are explain~ in the fonowing 
paragraphs. The pathname you enter as yOU make a directory indicates 
where you wish to locate the directory in the filing hierarchy. Pathnames 
are explained later in this section. 

TIM 11 1 01 12:30 
PRGM 12620 11/ /86 11:27 
PRGM 4438 11/09/86 17:00 
PRGM W 3107 09/06/86 09: 11 
PRGM W 10700· 09/30/86 10:22 
PRGM 9722 11/1EV86 07: 12 
DIR 213 03/14/87 10:25 
ASCII 1020 03/16/87 ~19: 12 
SETUP 2504 02/02/87 10:25 
PRGM 9380 02/22/87 14:32 

Figure 13-3 Conte.ntsof the current dlr"tory are Jistedon the File Maintenance 
Screen. 

(8) Absolute Pathnames 
A pathname identifies the path through the directory structure which terminates 
ata particular rUe or directory . Each file and directory has an absolute 
pailiname and a relative pathrutme. 

An absolute patbname· always begins with a $la$h. This indicates the path from 
the "root." or starting point. of the tiling System. The directories andlor file it 
"QWnS" are listed to the .right. each ieparate4from the next higher level by a 
slash. 
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The absolute pathname is useful when you aren't sure of your current location in 
the filing system. Using the absolute pathname always alerts the operating 
system of the precise location of the directory or file you specify in any 
command. 

(e) Relative Pathnames of Files and Directories 

The relative pathname of a file or directory is the route to the file or directory 
from the current directory. The relative pathname may be as simple as a 
on eO-word filename. (It never begins with a slash.) If, for example. your 
current directory (dir _c) contains a file (your .Iile). then the relative pathname of 
the file is. simply. your.file. Now suppose that you move to a different current 
directory (dir _b) which contains dir _c as a sub-directory. The same file would 
have a different relative pathname: dir _,Iyour.file. 

Each time you move up a directory level. the relative pathname gains a new 
subdirectory name as a component. The . new component is always separated 
from its subdirectory (or file) by a slash. The relative pathname of this same 
file when you are working in the lusr directory might, for example, be 
dir _aldir _bldir _clyour.file. The absolute pathname for the same file would be 
lusrldir _aldir _bldir _'Iyour .file. 

(D) Files 

Files are the basic elements of the filing system. Files can be identified in the 
Type field of the Directory Listings. Any type other than "DIR" is a file. 

Th.e INTERVIEW files named in the directory listings on the File Maintenance 
screen are created in a variety of ways. The files in the Isys directory. for 
example. are placed on each system disk at the factory. This directory contains 
data essential to the operating system. It is not advisable to store user files in 
the Isys directory. 

The lusr directory. also createq on each disk at the factory. is intended for the 
storage of files (and directories) which you create. 

1. Program liles. Program files. which contain the configuration of all 
INTERVIEW menus and the Protocol Spreadsheet contents. are created 
when you use the SAVE command on this menu. 

2. Setup liles. Use the SAVE command on the File Maintenance screen to 
create Setup files. Setup files contain a partial set of configured menus. 

3. Object liles. Object files. which contain the configured Setup menus. the 
Layer packages, and the object-code compilation of the Trigger menus and 
the Protocol Spreadsheet. ° are created when you use the SAVE command on 
the File Maintenance menu. 
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4. Linkable-object Jiles. Use the Compile command on the File Maintenance 
menu to create linkable-object (LOBJ) rues. Linkable-object files may 
contain the object-code compilation of standard C code. The compiled C 
code in linkable-object files usually contains the definitions of user-created 
routines. 

Linkable-object (LOB) files may also contain the compiled contents of the 
Protocol Spreadsheet. different from object (OBJ) mes which additionally 
contain aU menu configurations. 

S. Protocol Spreadsheet Jiles. Use the WRfTe command provided by the 
spreadsheet editor (described in Section 26). speeify a filename. and press 
J~ or 8 to save only the contents of the spreadsheet. The file which 
,results is listed in the File Maintenance directory as type ASCII; however, 
when you want to use the rue again. it should be read in by the spreadsheet 
editor (rather than loaded from the File Maintenance screen.) 

6. ,Data Jiles. Use the Data Transfer command on the Disk Maintenallce 
sereen to $tOre data from dlsk into a file. See Section 1l.4(C). The files 
which result appear in the directory listings on the File Maintenance screen. 
Before you replay data files, you must transfer them back onto the data 
acquisition tracks of a disk; a file is not a valid SOUl'Oe of data on the Line 
Setup menu. Do not attempt to load data files from the File Maintenance 
screen. 

(E) Naming Conventions for FIles and DirectOries 

There are a few simple rules to keep in mind wbe1'l. naming files. The 
maximum length of any component is 12 characters; Legal characters for 
filenames are letters; numbers (O-9h and the symbols dash (-). underscore U, 
doUar sign ($). and .period (.). Filenames must start with a Jetter or a period. 
Opper and lower case letters may be used. Filenames are case-sensitive; that 
is. the pattern of upper and lower case letters in an existing name must be 
repeated exactly any time that file is referenced. 

Filenames may include extensions for convenience, but the system attaches no 
special meaning to the extension. When you refer to a file with an extension. 
you must include the extension in the filename. 

Filenames cannot be duplicated within the same directory. If, for example, 
there is already a file in your current directory called unilile and you save a 
newly created file to the name uniJile. then the old file is destroyed. S. periods (.) and double periods ( •. ) have special uses when referring to 
fileS or directories. Their uses are described in the paragraphs which follow. 
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Current 
Directory 

your.file 

HRD 

o = directory 

other.file D = file 

Figure 13-4 The INTERVIEW has a hierarchical nUna system. 

(F) Use of Periods in Pathnames 

Single periods and double periods. when used alone as file components, have 
special meanings. A single period (.) always represents the current directory. A 
double period ( .. ) always represents the parent directory; that is, the directory 
immediately above. 

The double period ( .. ) is a useful abbreviation for defining pathnames. A 
common use for the component would be t() change the current directory to the 
parent directory. In this case. you don't need to use the name of the parent 
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dir~ctory. lust select the Change Directory command and enter .. as the 
pathname to the new current directory. String a series of these together. 
separated by $lashes (for example. Change Directory . .1 . .1 .. ) to move up the file 
tree. 

Study the file system in Figure 13-4 to see how the following points apply. 

1. The relative patlmame of your .Jile is 4ir _c/your.file. Its absolute 
pathname is lusrldir _aJdir _bldir _clyour.jiie. 

2. The relative pathname of other.file is dir _dlother./ile. Its absolute 
pathname is lusrldir _aldir _b/dir _dlother.jile. 

3. To move up to the lusr directory from the current directory. enter the 
patbname .. 1.. when you use the Change Directory command. 

4. To move from the current directory (dir_b) to dir_e. use the Change 
Directory command and enter this pathname to the new directory: 
.. Idir 3. (This is simpler than using the absolute pathname. 
/usrldir _aldir _e.) 

13.3 The File Maintenance Screen 

(A) The Top of the Screen 

Twelve commands can be executed from the File Maintenance screen (see 
Figure 13-1 for a full set of menu fields). There are two alternate banks of 
commands. Use the MORE function key to switch from bank to bank (see 
Figure 13-5 and Figure 13-6). When you press the function key to select a 
particular command. the screen repaints. and a set of unique menu fields 
appears. The sel9cted .c:u~ncalways appears on the top line of the menu. 

Filure 13·5 Prop MORE to tlisplay the alternate bank of funclion keys. 

Figure 13-6 Alternate bank of function keys .• 
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1. Current drive. At the top of the screen, just below the Command field, the 
name of the current disk is given (see Figure 13-7). The files displayed in 
the directory listings on the screen reside on the disk named in this area. 

NOTE: The current disk at power-up is the disk from which the 
INTERVIEW is initialized. If all three drives are present. the 
INTERVIEW checks FDl. then FD2. and finally HRD for system 
initialization software and boots from the first system disk it finds. 

2. Name field. Every command requires at least one filename and provides a 
field in the menu area for filename entry (see Figure 13-7) where you MAY 
enter the name of the file to be acted upon. The file's absolute or relative 
pathname can be entered. If you enter the filename. you must type it 
exactly as it appears in the directory listings. 

NOTE: There are several ways to specify the file or files which 
are to be acted upon. Read Section 13.3(e) before executing any 
command. 

Study the directory listings if you are uncertain of the filename. If you 
require more information on a file, use the View command to see the 
contents of the file. 

Figure 13-7 The name of the cunent disk is selected in the [)ri1!e field. 

(9) Directory Ustings 

The name of the current directory is listed in a field at the top of the screen. 
The contents of the current directory are listed in a 12-line field in the center 
of the menu. Six columns of information appear for each file (see Figure 13-8). 
The (relative) filename is given in the first column. 

The Type field to the right defines the contents of theme. All types that may 
appear in this column aredefmed in Table 13·1. When a file is 
write-protected, the letter "W" appears immediately to the right of the Type 
column. 

13-10 



13 File Manaaement 

The size of the file (in bytes) is given in the next column. The date and time 
that the file was last modified appear in the two far-right columns. 

File or DIrectory Name 1 
i 

Date Saved 

Size of file In byte. 

Fi.&;ure 13-8 Current directory listings. Data types are listed in the column to the 
right of the me or directory name. 

1 
Time Saved 

1. Moving through directory listings. The contents of the current directory are 
displayed on the File Maintenance screen. 

More than 12 lines of information may be available for the directory. To 
display additional lines. position the cursor on the last line of the listings and 

. press I!J .. (This will display new lines one at a time.) 

Press E3 and m at the same time to move to the end of the listings. Press 
(111 to display the next 12 lines of information. Position the cursor on the 
first line and press ffl to expose previous lines one at a time. Press mil to 
display the previous 12 lines. 

Press 8 and ff} to move to the top of the listings. 

To see the listings for another directory. you must use the Change Directory 
command. 
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Type 

PRGM 

SETUP 

OBJ 

LOBJ 

BITIM 

CHOAT 

ASCII 

DIR 

SYS 

Meaning 

Program 

Setup 

Object 

Linkable Object 

Recorded data 

Recorded data 

Text 

Directory 

System files 
and intemal 
INTERVIEW files 

Table 13-1 
File Types 

Comments 

Full set of configured screens. 

Subset of five configured Setup screens, 
In partloular, excludes Trigger Setup 
screens, Layer Setup sereen, and 
Protocol Spreadsheet. 

Five configured Setup screens. the Layer 
packages. and the object-code compHatlon of the 
Trigger menus and the Protocol Spreadsheet 

Object-code compilation of a standard C file or of the 
contents of the Protocol Spreadsheet. C flies may be 
generated via the WRITE/U (editor)command on the 
Protocol Spreadsheet. 

Bit-Image data saved for reanalysis. May 
be reformatted and rechecked for BeC error. 

Character data saved for reanalysis. This data 
has already been formatted and checked for BeC 
error (If reoeived block-ohecking enabled) and may 
not be reformatted or rechecked. 

Text file generated by user on Protocol 
Spreadsheet screen. 

A directory, potentially containing files and 
subdirectories. which Is part of the 
structured tne system. 

flies generated by AR Division. Including Personality 
Packages. 

(C) Selecting Files 
There are severa1 ways in which you can designate fdes to be acted upon by a 
chosen command. 

1. Name field. The first means of selecting a file is to enter its name in the 
Name field at the top of the menu. 

NOTE: The cursor must remain in the menu area (see 
Figure 13-8) in order for the command to operate on the named 
file. 
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2. Cursor location. You may designate a single file to be acted on by moving 
the cursor into the directory listings and positioning it over the desired file. 
The file name will be highlighted. 

NOTE: When the cursor is located in the Directory Listings. the 
highlighted file will be acted upon by any command executed. 
Any file named in the Name field will NOT be acted upon. 

If you have selected a file with the cursor. but the file-maintenance 
command ihown at the top of the sereenis not the one you want, press 8. 
The cursor will return automatically to the Command field. Choose the 
appropriate Command and press 8 again. The cursor will return to its 
previous location. highlighting the selected file. 

3. Marking files. For certain commands. the 8 key can be used to select files 
on which you want the command to operate. To mark a file, locate the 
cursor over it and press 8. Once a file is marked, you need not fill in the 
-Name field for the command. 

The next command exeeuted will operate on the marked file or files. Even if 
there is a filename in the Name field, marked files (and NOT the entered 
file) will be acted upon. 

Marked files also take precedence over the fue at the cursor location. That 
is. if files are marked. they will be acted upon by the command. but the file 
at the cursor location will not be acted upon. 

With one exception.S works only with commands which are used to 
operate on multiple files simultaneously. These commands are Copy, Delete, 
Write-Protect, Write-Enable. and Print. The exception is the Compile 
command. In this case, only a single file should be marked. If you mark 
more than one file for compiling. the following error message will be 
displayed: "Too many source files selected. » 

4. Unmarking a file. E3 is an alternate action key. To deselect a marked file. 
locate the cursor next to it and press 8 again. 

Once the command is executed, the file is no longer marked. Marked files 
are no longer marked if you leave the File Maintenance screen. 

(0) Ex~cuting Commands 
To execute any of the 12 commands. make sure that aU entries are correct. 
Then press G!). StatUS messages will inform you of any errors. Refer to 
Appendix A for an explanation of error messages. 
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(E) Load 

For fast access to this command, press 8 as an alternative to accessing the File 
Maintenance screen with function keys. Use this command to load a working 
copy of a file from disk into the internal memory of the INTERVIEW. The 
Load command is frequently used to load complete programs into the 
INTERVIEW in preparation for running a test. Any program or setup file you 
wish to modify must first be loaded. 

Only program, setup, or object (OBJ) files can be loaded with this command. 
Program files are a full set of configured menus. including the Layer Setup 
screen, Trigger Setup screens, and the Protocol Spreadsheet. Setup files are a 
smaller set of configured menus which includes only the five Setup screens: 
Line Setup, Interface Control. BCC Control. Front-End Buffer Setup. and Bit 
Error Rate Test Setup. Object files are the configured Setup menus, the Layer 
packages. and the object-code compilation of the Trigger menus and the 
Protocol Spreadsheet. 

You must specify the disk on which the file you are loading resides and the 
(relative or absolute) pathname of the file before executing the load command. 
The simplest means of loading a file from the current directory is to place the 
cursor over the filename in the directory listings and press~. Cursor selection 
overrides any entries that may appear at the top of the menu. 

NOTES: 

1. Remember that loading a program or setup overwrites the program or 
setup already in the INTERVIEW. Save the resident program or setup if 
you wish to use it later, and then load another me. 

2. Loading an object file allows you to enter Run mode without 
recompiling. unless you make substantive changes (i.e .• changes in fields 
not listed in Table 2-1). 

3. The spreadsheet portion of a program (when saved via the Protocol 
Spreadsheet WRITE editor command) can be loaded via the READ 

command without overwriting the contents of other menus. See Section 
26 for an explanation of the READ and WRITE commands. 

4. Protocol layer setups are loaded from the Layer Setup screen (see 
Section 6). They may also be loaded along with a program or object 
file. 

5. Data files are not "loaded" from the File Maintenance screen. Instead, 
see Section 12.4(C). Data Transfer. 

6. Linkable-object (LOBJ) files are not loaded from the File Maintenance 
screen. Depending on the file's contents, use either the OBJECT 

block-identifier or the #pragma object preprocessor directive to access 
the compiled C code in an LOBJ me. Refer to Sections 24.4 and 56.4. 
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(F) Save 
For fast access of this command. press 8 as an alternative to accessing the File 
Mamtenance screen with function keys. Use this command to preserve a newly 
created program, setup. or object fUe or to retain any changes you have just 
made to an existing fUe. 

Before executing this command. you must select the type of fUe to be saved. 
Program, setup. and object (OBI) are the only options on this screen. A setup 
is a set of five configured menus: Line Setup, Interface Control. BCC Control. 
FEB Setup, and BaRT Setup. A program contains all menus, including the 
Layer Setup screens, Tri.r Setup sCreens. and the contents of the Protocol 
Spreadsheet. An object contains the configured Setup menus, the Layer 
packages, and. the object,..,code compilation of the Trigger menus and the 
Protocol Spreadsheet. If you have not compiled the program prior to saving the 
object. the compilation will occur as part of the SAVE process. 

Before executing the command. you must also select the drive to which you wish 
to save the fUe. and you must enter the pathname to the file you are saving. If 
you are saving to a filename which already exists in the current directory, you 
may indicate Ute file by placing the cursor over its name in the directory listings 
before pressing~. Cursor selection of a fUe overrides any entries which may 
appear at the top of the menu. 

You cannot save to a directory which does not already exist. First. create the 
directory with the Make Directory command. 

NOTES: 

1. You may use the Save command to create a new set of def~ult values 
for all menus. If you create a file called lusr/de/ault on the initialization 
disk, all menus will be set to your saved selections when the 
INTERVIEW boots from that disk. See Section 2.2(C) for a description 
of this procedure. See Section 12.1 for disk selection at boot-up. 

2. If you only wish to save the contents of the spreadsheet, use the 
Protocol Spreadsheet WRITE command (see Section 26). Or use the File 
Maintenance Compile command to save the compiled object-code 
version of the contents of the spreadsheet. See Section 13.3(P). 

3. Silving an object fUe requires a considerable amount of disk space and 
should be reserved for frequently used tests with long compilation times. 
(The program fUe for a test may occupy only 5320 bytes. while the 
object file for the same test occupies 109894 bytes.) 

4. Preserve a copy of the source code (the program version) of a test as 
well as the object code. The program code is more versatile than the 
object code: in subsequent softWare revisions, the program version may 
stiUcOsnpne even if the object .. code version no longer does. You may 
then generate a new object file from the source-code version. 
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5. Data can also be saved to a file using the Data Transfer command on 
the Disk Maintenance screen; see Section 12.4(C). Once data is saved 
in a file. the file appears in the directory listings of the File Maintenance 
screen. 

6. Linkable-object (LOBJ) files are created via the Compile command. not 
the Save command. See Section 13.3(P). 

CG) Change Directory 

This command. labeled CHNGDIR on the function key. is the only method of 
mOving from one current directory to another. Indicate the drive on which the 
new directory resides and give its absolute or relative pathname before executing 
the command. The name of the new current directory replaces the old one on 
the fourth line at the top of the File Maintenance screen. once the command is 
executed. 

NOTES: 

1. By definition. all relative pathnames of files and directories change once 
you change to a new current directory. 

2. To move up to a higher directory. you must name the directory in the 
Name field. 

3. If the name of the parent (the next higher) directory is not known. enter 
two periods ( .. ) in the Name field. This moves you up one directory. 

4. To change to a directory on another disk. select the drive in the rotating 
window and enter the absolute pathname of the directory in the name 
field. 

(H) Make Directory 

You must use the MAKEDIR (Make Directory) command to create a new 
directory. Use this command to create your own file hierarchy. You may create 
any number of subdirectories to the root (I) or lusr directory on any disk. and 
you may subordinate directories to another directory. thereby building as many 
levels of subdirectories as you wish. 

The relationship of one directory to another is identified by its name, as 
explained earlier in this section. 

NOTE: When you create a directory. you may use the absolute 
pathname for the new directory to locate it anywhere you specify 
on any of the disks. If you use a relative pathname. the new 
directory will be created as a subdirectory of the current 
directory. 

13-16 



13 File Management 

(I) Copy 

Use this command to copy a fUe or group of files to a new location. (The 
original copy or copies will remain, unless you choose to delete them using the 
Delete command.) This command is useful, for example, when you wish to copy 
certain files from one disk onto another disk. If you are using only one floppy 
disk drive. the system will prompt you to insert the "source" disk or the 
" destination" disk at the proper times and you should select _ as your 
destination disk on the File Maintenance screen. 

When you select the Copy command. you will be asked to select the Source 
drive (where the rue or fUes to be copied now reside), enter the source 
pathname of the rUe to be copied, select the destination drive. and enter the 
destination pathname (the intended directory location and filename for the new 
copy). The pathname you enter may be relative or absolute. 

1. Copying a group 0/ flies. Multiple fUenames may be "marked" in the 
directory for copying. See Marking Files. Section 13.3(C)3. 

If you designate a directory as the source you want to copy. all files and 
subdirectories contained in the directory are also copied. 

NOTE: Copying a group of files may require more space than is 
available on one disk. When the first disk is almost fun. you will 
be prompted to insert the next disk. 

2. Copying an entire directory. You may indicate an entire directory to be 
copied. The directory and all its sub-directories and fUes will be copied. If 
the name of an existing directory is given. all files and directories are placed 
inside that directory. But the original directory is not retained. This means 
that any files or directories in the destination directory are. unless 
write-protected, overwritten by files or directories of the same name in the 
copied directory. You may also copy files to a fictitious sub-directory. As 
long as the sub-directory has a real parent directory. such a destination 
pathname is valid. (For example. if you have a directory named 
lUST/programs on FDl. you may copy a directory from the hard disk to 
lusrlprogramslx25 on FDl. even though the directory Ix25 did not 
previously exist.) The sub-directory is created as part of the Copy 
command. and all files and directories from the source are copied into it. 

3. Copying an entire disk. If both floppy disk drives are operable, you would 
use the Duplicate Disk command on the Disk Maintenance screen. See 
Section 12.4(D). 

If you have only one floppy disk drive avaUable. the Duplicate Disk 
command is not applicable to your hardware. However, it is possible to 
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copy an entire disk to another disk in three steps: format the destination 
disk. copy the root directory to the disk, and transfer the data acquisition 
tracks to the disk. 

After a disk is formatted. it may be copied to via the Copy command. Copy 
the root directory from one disk to another; the file name for both the 
source and destination disks will simply be "I" and the softkey selection for 
the destination disk is NEWDISK. The system will prompt you to insert the 
"source" disk or the "destination" disk at the proper times. You must then 
use the Data Transfer command on the Disk Maintenance screen-see 
Section 12.4(C)-to copy to data acquisition tracks to your destination disk. 
The disk is now duplicated. 

(J) View 

NOTE: Copying to a new disk in the same drive will use the 
same memory as the current program and the Layer Personality 
packages. The procedure may need fewer repetitions of 
disk-insertion/removal if it is done at a time when a large 
program and multiple layer packages are not loaded in. 

The purpose of the View command is to allow you to look at the contents of a 
file without actually loading the rale. The program or data currently in the 
internal memory of the INTERVIEW is not overwritten by the View command. 

Prior to executing the View command. you must select the drive on which the 
file resides and provide the (relative or absolute) pathname of the me. 

When you pressG!l. the screen repaints. displaying the first 12 lines of the me 
in the Directory Listing area. New function keys are available as labeled. 

Descriptive text is presented to the user when a program or setup me is viewed. 
For an ASCII me, the me is presented "as is." Bit-image and character-data 
files cannot be viewed. 

1. Moving through a view flle. The beginning of a file appears on the screen 
when a rde is viewed. The cursor location is highlighted. Use r±J to move 
the cursor to the bottom of the screen and continue pressing r±J to scroll 
down through the file a line at a time. Move the cursor to the top of the 
screen by repeatedly pressing l!l and continue pressing it to scroll back up 
through the file. 

Press 1!!!I-r±J to move down to the end of the file. Use I!!!I-l!l to move to 
the top of the file. 

Use (BJ to move one page (12 lines) forward in the file. Press (I() to move 
backward one page in the file. 

To leave the file being viewed and return to the File Maintenance screen...--,\ 
press 8 or the function key labeled ABORT. 
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(K) Print 

This command prints a hard copy of the file when a printer is properly 
connected to the INTERVIEW's Printer Port. Indicate the disk on which the 
file resides. as well as the file's relative or absolute pathname. Then make a 
selection in the Paginate field. 

If you select Paginate: ~Jilt. each printed page will contain a header. The 
header includes the name of the file (not its pathnatne) and the page number: 

File : filename Page: 1 

Section 14 provides instructions on configuring a printer for use with the 
INTERVIEW and explains printed format. 

(l) Rename 

Use the Rename command to assign a new name to a file. A file can only be 
renamed if it resides on the active disk. (named on the current directory line). 
In order to rename a file. you must indicate the disk on which the file resides. 
provide the pathname of the file (that is. give. the old filename). and enter the 
new name you wish to give the fue. 

NOTE: When you rename a file. the original file disappears. 

The Rename command can also be used to move a flle to a new location. Both 
new and old locations must be on the active disk (named on the current 
directory line.) To relocate a file to a different disk, use the Copy command. 
and then delete the original file. 

NOTE: Do not use the abbreviations (. and .. ) for naming the 
new location for a renamed file since they are valid characters for 
a file name. They win be interpreted as part of the new name. 

(M) Enable 

This command is used to remove the write protection from a file or directory. 
Once a file or directory has been write-enabled. the save. delete. and rename 
commands can be executed on the file or directory. 

When a directory is write-enabled. the fues within the directory are also 
enabled, unless they have been individually write-protected. In this case. you 
must also enable each fIle before it can be modified or deleted. 

Pripr to executing the command, you must select the drive on which the fIle or 
dir~ctory resides and provide the (relative or absolute) pathname of the file or 
directory. Or you may simply cursor-select a filename for write-enabling and 
pr~ss (!!l. Multiple filenames may be "marked" in the directory for 
write-enabling. See Marking Files, Section 13.3(C)3. 
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(N) Protect 

This is the Write Protect command. It is used as a security measure. When a 
file is write-protected. any attempt to save, delete. or rename the file will be 
rejected. 

Prior to executing the Write Protect command. you must indicate the drive on 
which the file (or files) reside and you must provide the name of the file (or 
files) you wish to protect. 

A directory may be named. cursor-selected. or marked for write protection. 
This write-protects the individual files within the directory. It is possible to 
write-protect the individual files as well; in which case, both the directory and 
the file must be enabled before the file can be modified or deleted. 

NOTE: Reformatting a floppy disk destroys all files and data. 
whether they are protected or not. Floppy disks can be 
write-protected manually against formatting, as explained in 
Section 1. The hard disk cannot be write-protected against a 
Format command entered from the Disk Maintenance menu. 

It is strongly recommended that you regularly back up the hard 
disk as well as any floppies you wish to preserve. 

(0) Delete 

Use this command to remove files permanently from a disk. Prior to executing 
the Delete command. you must select the disk drive from which you are deleting 
the file and give the (relative or absolute) pathname of the file you wish to 
delete. In order to delete an entire directory. you must first delete all files and 
subdirectories it contains. To delete a subdirectory you must be located in the 
directory above it (the parent directory). 

NOTE: Be aware that you can delete a file by placing the cursor 
over a filename in the directory listings and then executing the 
Delete command. Cursor selection takes precedence over any 
filename in the Name field. 

You may also mark one or more files for deletion with 8. Any 
marked files take precedence and will be deleted instead of the 
file at the cursor location or a file named in the field at the top 
of the menu. 
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(P) Compile 

Use this command to compile and save as object code the contents of the 
Protocol Spreadsheet or a file. 

1. File. is the default selection. A valid source file for compiling 
contains only standard C code. typically definitions of user-created routines. 
It may also contain #pragma hook 0 preprocessor directives. (Refer to 
Section 56.4.) The code does not have to be a complete program. Program 
or setup files are not valid source files. 

NOTE: Write C code from the Protocol Spreadsheet to a file by 
using the WRITE/U spreadsheet-editor command. See Section 26. 
The file will be type ASCII in the directory listing on the File 
Maintenance screen. 

If you choose also select the Source drive (where the file 
resides) and enter the source pathname of the file to be compiled. To 
select a source file, you may enter the relative or absolute pathname of the 
file, position the cursor over the filename in the current directory, or mark 
the file in the current directory. See Selecting Files, Section 13.3 (C) . 

Depending on whether or not the file contains "hook", use either the 
OBJECT block-identifier (Section 24.4) or the #pragma object preprocessor 
directive (Section 56.4) on the Protocol Spreadsheet to access the C code in 
the file. 

2. Spreadsheet. If you choose #~~ftt~~;:, the contents of the Protocol 
Spreadsheet will be compiled. The spreadsheet program may include C 
code, softkey-generated entries, or a combination of the two, but it must be 
a valid program in order to compile. 

The linkable-object file which results will always contain system-generated 
#pragma hook directives, at least one of which will be a type-zero hook. 
(See Section 56.4.) To access this spreadsheet file, therefore. you must 
reference it on the Protocol Spreadsheet with the OBJECT block-identifier. 
See Section 24.4. 

Whether you are compiling a file or the spreadsheet, specify a destination drive 
and enter the destination pathname (the intended directory location and 
filename for the LOBJ file). The pathname you enter may be relative or 
absolute. 

NOTE: A tUb subdirectory (if present in the Isys or lusr 
directory) is included in the search routine for linkable-object 
files. See Section 24.4. We recommend, therefore, that you 
make a lusrlJib directory for storing the LOBJ files you create. 
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Press~. During the Compile operation, status messages are posted at the top 
of the File Maintenance screen. If there are errors in the source file that 
prevent compilation, the following message will be displayed: "Compilation failed 
- Errors detected." For a diagnostic message about the first error, press ~, 
SPDSHT, §], GO-ERR. Press GO-ERR again for a message about the next error. 
Continue until no more errors are detected. 

You may abort the Compile procedure by pressing the ABORT softkey or S. 
Note. however, that the destination file may have been partially overwritten if 
compile was to an existing file. 

One of the advantages of using linkable-object (LOBJ) files instead of object 
(OBJ) files is that OBJ files created on one unit will not run on another unit that 
is configured differently. In contrast. LOBJ files are transparent to the 
configuration of the unit-Le., they are just as transparent as the code would be, 
were it actually present in the spreadsheet buffer. The code, however, must still 
be compatible with the various menu parameters. For example, a call to 
ll_il_transmit or a SEND action, whether contained in an LOBJ file or written to 
the Protocol Spreadsheet, would not be compatible with a Line Setup selection 
of Mode: ~:)#il§Mft'@tf@:n. 

Linkable-object files also assist the programmer in efficiently using the 
INTERVIEW's memory and spreadsheet buffer. Refer to Section 24.4(C). 
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Utility Manu 

Select Desired Utlty Screen: 

I F1 I I F2 I I F3 I I F4 I I F5 I I F6 I I F7 I I F8 I 
DTITIME PRINTER D/MAINT MISC 

I 

See Disk Maintenance Section 

1 
See T1me-of-Day Clock Section Printer Setup 

Enter PrInter Speed: Z!m 
Select Number Of Bits Per Character: 8 BITS 7 BITS 
SelectPar~y: NONE EVEN ODD SPACE MARK 
Enter New Une Control Sequence: II 
Enter Form Feed Control Sequence: i. 
Enter Number Of Pad Characters: ~ 
Select Number Of Characters Per line: 72 120 
Enter Number Of Unes Per Page: QU. 
Format Run Mode Output: YES NO 
Salect PrInter Type: DUMB EPSON 
Select Handshaking Mode: DC1/DC3 DTR 
Redirect Run Mode Output: NO YES 

T 
To: FLOPPY1 FLOPPY2 HRD DSK Name: 
Append: NO YES 

Figure 14-1 The Printer Setup menu. 
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14 Printer Control 

The INTERVIEW will control most serial ASCII printers. In Program mode you may print 
program menus. triggers. the spreadsheet. and the contents of most files. In Freeze mode. you 
may print character data. statistics, and protocol and program traces. You may print prompts 
and statistics in Run mode (real-time.) Printing is controlled from the keyboard, from the 
Protocol Spreadsheet, and from the Printer Setup screen (see Figure 14-3), described later in 
this section. 

14.1 The Connector 

There is a separate male RS-232N.24 Printer connector on the rear of the 
INTERVIEW (see Figure 14-2). The Printer connector is a DCB interface: it 
transmits to the printer on Pin 3 (RD) and applies ON voltage (+12 V) on Pins 5 
(CTS). 6 (DSR). and 8 (CD). It monitors Pin 20 (DTR). When OTR goes OFF. 
the INTERVIEW stops transmitting on Pin 3. When DTR comes back ON. the 
INTERVIEW resumes transmitting. Information can be transmitted asynchronously in 
7 or 8 bit ASCII code. with selectable panty. 

Fl,ure 14-2 The printer connector is a :as-pin male connector. 

14.2 Configuring the Printer Setup Screen 

The Printer Setup screen is shown in Figure 14-3. The various menu fields are 
described in this section. 
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** etup ** 

Printer Speed: ~ 
Number of Bits: I _ 
Parit~ Selection: l1li 
New Line: CW'lr 
Form Feed:~ 
Pads: 00 -
Chars Per Line: III 
Lines Per Page: 066 
Format Run Mode Output: III 
Printer T~pe: .... 
Printer HandshakIng Mode: 
Redirect Run Mode Output: 
To: DOlI Name: 
Appena: .. 

Press III ke~ to ABORT printing 
Enter Printer Speed: 2400 

A A" • .-
FA,ure 14-3 Printer Setup s~reen. 

(A) Speed 

Enter the speed of the' printer in this field. Default entry is 2400 bps. 
Maximum print speed is 19200 bps. 

(8) Number of bits 

-

Select the number of data bits (i.e., total bits less parity) which the printer 
expects in each byte. Possible selections are ltJ. (the default) and f.fi~. 

(e) Parity 

Select the parity of the printer. Available options are P.rtty: ~~. [fIIj~, 
lal, .... and WI.. The default selection is _. 

(D) New Line 

In this field. enter the control character or characters which the printer 
interprets as .. Stan a new line." Alphanumeric. control, and hexadecimal 
characters are legal entries. Default new-line characters are Cit~ (Carriage 
ReturnlLine Feed). If the field is cleared and left blank. no new-line characters ,"-. 
will be sent to the printer. 
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(E) Form Feed 

Enter the printer's Form Feed control sequence (the control characters which 
cause the printer to advance to the top of the next page). Alphanumeric. 
control. and hexadecimal characters are legal in this field. You may enter up to 
four characters. The default entry is 'v (press ~rg or EJ. 00, @; do not use 
§:j. ®, (f). If the field is cleared and left blank. no form-feed characters will 
be sent to the printer. 

(F) Number of Pads 

Some printers require pad characters fonowing a new line command so that they 
have time to return to the start of the line and advance the paper without losing 
data. Fonowing each new line command, the INTERVIEW adds the number of 
non-printing pad characters specifi.ed in this field. Only numeric entries. are 
legal. The default entry is O. 

(G) Characters Per Line 

Select the number of characters to be printed per line. Available options are 
.~ (default) and ~.. If your printer's line length is 119 characters or less. 
choose ~.. Lines longer than 72 characters will wrap to the next line. 

If your printer's line length is 120 or greater, choose.. Lines longer than 
120 characters will wrap to the next line. 

(H) Lines Per Page 
Enter the length of your printer's page (in lines). The default is 66 lines. 
Numeric values from 1 to 999 are legal in this field. 

(I) Format Run Mode Output 
When _1 is selected (this is the default). the Character or Screen Buffer is 
formatted before it is printed. (The data in the buffer is not affected.) The 
formatted buffer allows three positions per character and assigns symbols to 
speCial characters. If _ is selected. the character buffer is transmitted to the 
printer "as is" in single-line display with ASCII coding. Format Run Mode 
Output: _~ might be appropriate if you were monitoring data that had already 
been formatted for a printer. 

(J) Printer Type 
Select the type of printer attached to the INTERVIEW. The options are ~l~~l 

d '~'K"4l: an ;~~~~. 

~ formats the menu screens so that the printouts approximate the 
INTERVIEW screen. The default selection ••• ~. places a carriage return 
after each field on the menu. 
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(K) Printer Handshaking Mode 

The INTERVIEW responds to XON/XOFF control characters sent by the 
printer. The control character DC3. interpreted by the INTERVIEW as XOFF, 
causes transmission of data to the printer to be suspended. When the 
INTERVIEW receives the control character DC1, it begins transmitting data to 
the printer again. 

Select f.@i#tffl.HWi~ as the handshaking mode, and the INTERVIEW also responds 
to DTR status sent by the printer. When DTR is dropped, transmission to the 
printer is suspended. 

(l) Redirect Run Mode Output 

The default selection is r~m. Select~~j:' to write real-time prompts, counters, 
and timers to a disk file. To redirect Run-mode output, the Source field on the 
Line Setup menu must be [iiit and the Initial Condition field on the Record 
Setup menu must show l~'t!I~P.Mg. Otherwise, the Line and Record Setup 
menus will override a Redirect Run Mode Output: ~~i selection. 

When a spreadsheet PRINT action is executed, redirected output is captured on 
disk together with a time stamp indicating date. hour, and minute. (You cannot 
use this selection to redirect buffer output generated in Freeze mode.) If you 
use the C print routines discussed in Section 64. the output will not be 
time-stamped. 

NOTE: Output can be redirected to a file while data is being 
recorded in bit-image RAM. Recording to disk, however. 
overrides the Redirect Run Mode Output: ~1 selection. Once 
you activate recording (to disk) via the E3 key, the spreadsheet 
RECORD ON action, or the startJcrdylay C routine, output will 
be sent to the printer port. Even if you suspend recording, 
output will continue to be directed to the printer port. 

When :Wiii is selected. additional entry fields will be displayed on the Printer 
Setup Screen 

To: Enter the destination drive. Selections are mM9_~W.m§J~w~. and 
i~j. The default is [t~it'd@. 

Name: Enter the relative or absolute pathname of the ASCII file to which 
the output will be written. This can be an existing file or a new file name. 
If the designated file doesn't exist on the destination disk. an ASCII file by 
that name will be created. 
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Append: Pefault selection is ~_. Use this selection when you wish to 
overwrite the data on an existing file. Select ~_:[ to append the data to 
the end of an existing file. 

NOTE: The Append: [f.~i~ selection will cause the permanent 
loss of data in the existing file. If you wish to save the data 
already in a file. use Append: !mi. or create a new file name. 

Table 14-1 
Character Representations on Menu Screen Printouts 

Plasma Display 

Speoial charaoters: 
lEI (71t flag). 

8 (bit mask), 

~ (don't care) 

« 
» 
lID (sync) 

\ tbackslash) 

Not Equal (bar through 
character). 

Example: II 

Control characters. 
Example.: '\-. lie. ~ 

Hexadeolmal oharacters. 
Examples: 5 .... 82 • FF 

Printout 

Character representation: 
\7E 
\8M 
\DC 
\( 

\) 

\:S 

\\ 

\NE oharacter. 
Example: \NE\1E 

Upper-case mnemonic 
(displayed as a backalash foRowed 
by two upper-case characters). 
Ex~s: \SY.\EX. \SX 

DIsplayed as a It fOllowed by 
two printed characters. 
Examples: 1t54.#B2. #FF 

How to Print Static Displays 

While displayed, most menus can be printed individually via the I-I key. (See 
Figure 14-4.) Some menus. however. are summary screens for a group of submenus. 
Pressing I~H-I whentbese menus are displayed produces a printout of the group of 
subme~. Symbols for n'lenU screens and the special charaClers they represent are 
listed in Table 14-1. 
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(A) Printing .:the Set of Program Menus 

Display the Program Menu screen and press S-I~l to print all the Program 
menus listed. including the Protocol Spreadsheet. (Trigger menus will not print 
if they have not received programming entries.) 

(8) Printing the Setup Menus 

Press 8-1-1 with the initial Setup screen displayed to obtain a set of 
print-outs for all Setup screens (Line. Display, BCC. Front End Buffer, and 
Interface Control). 

(0) Printing Triggers 

Display the Trigger Summary screen. Press I-I to print the summary and 
~-(~J for as many of the trigger menus as have received programming entries. 
To print an individual trigger, display it and press I ",'"ITI. 

(D) Printing The Protocol Spreadsheet 

Display the Protocol Spreadsheet and press ~-I-l to print the entire contents 
of the Spreadsheet. Press I-I alone to print only that portion of the 
Spreadsheet which is visible on the screen. The header of every printed page 
will include software and firmware revision levels as well as page number as 
follows: 

S/W v7.00 ROM v5.00 INTERVIEW 7500 9/20/89 15:02 Page: 1 

You may insert a form-feed command to the printer anywhere on the Protocol 
Spreadsheet by employing the following string: 

If you have a reverse-video block on the spreadsheet (editor mode). press I-I 
to print only that block, no matter how long or short. 

This string uses the .... character formed by the keys ~-rn. not ~. lB. lB. The 
string will send a form-feed instruction to the printer even if the spreadsheet 
parser rejects it and places a strike-through line over it. If you want to enter a 
permanent form-feed instruction in the program that the parser will accept and 
that will allow the program to compile. enclose the string in curly braces { and }. 

(E) Printing the Layer Setup Screen 

Display the main Layer Setup screen and press S-I-I to obtain printouts of 
the main screen and all layer-specific setup screens for layer packages that are 
loaded in. 
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0 0 

0 0 

0 0 

0 ** Trigger Setup ** 0 
Trigger Number: 1 

0 C Receiver: NO 0 
0 

0 N EIA: NO 0 

0 
D Timeout: NO Xmit Complete: NO 

0 
S Flags: NO Buffer Fu1l: NO 

0 Counter: NO Keyboard: YES \CR 0 

--------------------------------------------------
0 Prompt: NO 0 

0 A Xmit: YES \SY\SY\SX FOX \EX BeC: GOOD 0 
C Fl ags: NO 

0 T Enhance: NO 0 

0 
I Timeouts: NO 

0 o Counters: NO 

---- 0 N Timers: NO 0 
S Alarm: NO 

0 Capture: NO 
0 

0 Select Conditions Or Actions 0 
F 1 F 2 F 3 F 4 F 5 F 6 F 7 F 8 

0 CONOS ACTIONS 0 

0 0 

0 

Figure 14-4 Printout of the Trigger Setup screen (Printer Type: EPSON). 
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Table 14-2 
Character Representations on Data Printouts 

Plasma Display 

Alphanumeric characters 
(all ASCII non-control 
except space) 

Fill symbol (.r~) 

Space 

Special characters 
EI ( TE flag). 

lID (good BCC), 
• (bad BCC) 
• (abort) 

lID (sync) 

Control characters 
Examples: ~. I§c. ~ 

Hexadecimal characters 
Examples: S •• -2. "F' 

14.4 How to Print Data 

PrIntout 

Character Is preceded and foNowed 
by a space 

Displayed as three dots ( ..• ) 

Displayed as a blank space followed 
by two letters ap 

Character representation: 
(F) 

[GJ 

IB] 
(AJ 
[S] 

Lower-case mnemonic 
(displayed as a blank space followed 
by two Iower-c.se characters). 
Examples: ay. ex. sx 

Displayed a8 a blank space followed 
by two printed characters. 
Examples: 54. b2. ff 

Line data. protocol traces. user traces. program traces. and the contents of the 
Display Window can be printed in Freeze mode. Both graphical and tabular statistics 
can be printed in Freeze mode or in Run mode (real-time.) 

(A) Printing Line Data 

Line data can be set up to print in single-line or dual-line formats. Setup 
information. date. time. offset. perc. and page number are printed at the top of 
each page. The date and time are the current system date/time when printing 
data from an actual line; for recorded data. the date/time of recording is 
displayed. The symbols for data printout and the characters they represent are 
listed in Table 14-2. 
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Press I~l to print data which is frozen on the screen. Data is formatted 
according to the selection made on the Printer Setup screen-see Section 
14.2(1). Figure 14·5 shows the frozen data screen; Figure 14-6 shows the data 
printouts at 72 and 120 characters per line. 

Press f§!H-l to print the entire data buffer from the frozen screen. The data 
buffer will continue to print until the end of the data or until you exit and 
re-enter Run mode (press 8. ~.) 

Figure 14-5 Data screen in Freeze mode. 
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() *MON/DISK/FD1* BlK-OOOl8 09/29/89 16:13 Page: 1 
ASCII/S/NONE/BOP OFFSET-03809 PERC-S9t 
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*MON/DISK/FD1* BLK-OOOI8 09/29/89 16:13 Page: 1 
ASCII/8/NONE/BOP OFFSETa03809 PERC=59% 

sp e e h 0 sp t est sp t 0 sp V a ........................ " ................... . 
nco u v e r sp fro II sp Tor 

o n t 0 c~, [Gl ••••••••••••••••••••••••••• 
•••••••••••••••••• sh a dl[GJ ex b dl et A Q 

••• ex A • [Gl ••••••••••••••••••.•••••••••••••• 
[G) ex d dl et 0 h ell 0 • sp t h ; 

................... " ..... " ........... " . " ... " " 
s sp i 5 sp a n sp e e h 0 sp t e 5 

............................................. 
t sp t 0 sp Van e 0 U v e r sp f 

Figure 14-6 Printout of the data display in Figure 14-5 at 120 (top) and 72 (bottom) 
characters per line. 
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14 Printer Control 

0 

*MON/DISK/F01* BlK=00017 09/29/89 16:13 Page : 1 0 

ASCII/8/NONE/SOP 
0 

SRC ADDR TYPE Nr Ns P/F SIZE TIME Bec 
OCE 03 DISC 0 0002 1613:30.687 [6] 0 
OTE 03 UA 0 0002 1613:30.714 [G] 
oTE 01 SASH 1 0002 1613:30.835 [6] 0 

DCE 01 UA 1 0002 1613:30.89.7 [G] 0 
DCE 03 INFO 0 0 0 0007 1613:30.934 [6] 

OTE 01 INFO 0 0 0 0006 1613:30.938 [G] 0 

DTE 03 RR 1 0 0002 1613:30.962 [6] 
0 

DCE 01 RR 1 a 0002 1613:31.001 [6] 

OTE 01 INFO 1 1 0 0025 1613:31.199 [6] 0 
DCE 01 RR 2 a 0002 1613:31.264 [6] 

DCE 03 INFO 2 1 0 0007 1613:31.398 [G] 0 

OTE 03 RR :2 0 0002 1613:31.422 [G] 0 
DTE 01 INFO 2 2 0 0005 1613:31.452 (6] 

DCE 01 RR 3 a 0002 1613:31.518 (G] 0 

DTE 01 INFO 2 3 a 0023 1613:31.709 (G] 
0 

Figure 14-7 Layer 2 protocol trace printout in Freeze mode. 

(8) Printing Protocol Traces 

Protocol traces can be printed in Freeze mode via the [-J key. Press I-I to 
generate a printout of the current screen (see Figure 14-7). Press ~-!-! to 
print the entire buffer from the frozen screen. Printing will be aborted if you 
leave Freeze mode. 
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a 
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(C) Printing .frogram Trace 

The Program Trace can be printed in Freeze mode via the I-I key. Press I-I 
to generate a printout of the current screen (see Figure 14-8.) Press S-I-I to 
print the entire buffer from the frozen screen. An explanation of Program 
Trace can be found in Section 5. 

a 
*EMDCE/lINE* BlK=OOOOO 12/02/89 13:01 Page . 1 . 
ASCII/8/NONE/BOP a 
Program Trace a 
layer 3 Test fips_module_a20 state begin_init 

restart_req sent a 
restart_con recvd a 

layer 3 Test fips_module_a20 state call 
incoming call sent a 

layer 3 Test fips_module_a20 state p3 
call_accept recvd a 

layer 3 Test fips_module_a20 state bad]R a 
invalid peR} sent 

layer 3 Test fips_module_a20 state complete_init a 
reset_req recvd a 

layer 3 Test fips_module_a20 state test_06 
reset_c too long sent a 

layer 3 Test fips_module_a20 state pass_fa; 1 
timeout: no reset_req a 
** test failed ** a 

a 

Figure 14-8 Program Trace printout in Freeze mode. 
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14 Printer ContrOl 

*MON/OISK/FOI* BlK=OOOI7 09/29/89 16:13 Page 1 
ASCII/SiMONE/BOP 

Echo time in milliseconds: 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

120 240 360 480 

No. of samples: 
XXXXXXXXXXXXXXX 

2 4 6 8 

*MON/DISK/FDl* BLK=00017 09/29/89 16:13 Page 1 
ASCII/S/MONE/BOP 

Name Current Last Minimum Maximum Average 

600 

10 

Unit 

echo 
samples 

o 
3 

248 
o 

341 452 407.00 MSECS 

Figure 14-9 Printout of graphical (top) and tabular (bottom) statistics in Preeze 
mode. 

(0) Printing Statistics 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Tabular and graphical statistics can be accessed via sonkey in Program mode and 
Run mode (frozen and real-time). Either of the statistics screens also may be 
accessed via the E!l key if (~~~~~!::~: is the Diaplay Mode selected on the 
Display Setup menu. 

Once a statistics screen is displayed, press I-I to send the current statistics to an 
attached printer. Figure 14-9 is an example of graphical and tabular statistical 
printouts. 
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0 

0 

0 

0 

0 

0 
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--- 0 

0 

0 

0 

0 

0 

*MON/DISK/FDl* BLK=OOIOO 08/23/89 10:04 Page 1 

EBCOIC/8/NONE/BOP 
==> active pu:\Cl pu status:HOST_SENDING 

SNA STATISTICS 
Sped a 1 Events 

Primary Secondary 
CRe errors 0 3 

Retransmissions 96 0 
Aborts 0 0 

Negative Response 7 0 

Invalid FlO format 0 0 

1; nk startups: 1 reset count: 1 

elapsed time: 348 secs sample count: 77 

last Sense data: \08\lE\00\00 from device: \00 

1 ast FIO: 2 

enter <S> for stats menu <M> for main menu 

Figure 14-10 Printout of a screen from the SNA Statistics applications program 
(OPT-951-19-1) from the Display Window. 

(E) Printing from Display Window 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Customized screens. such as those in applications programs. can be printed in 
Freeze mode from the Display Window. Press [-I to generate printouts like 
that in Figure 14-10. 
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(F) Printing User Traces 

User traces can be printed in Freeze mode. Video enhancements are not 
indicated on the output. Press [~) to generate a printout of the current screen. 
Press ~-I-l to print the entire buffer from the frozen screen. User traces are 
explained in Section 5. 

14.5 Spreadsheet Control of Printing 

The Protocol Spreadsheet allows PAINT as a spreadsheet action. This causes the 
INTERVIEW to respond to a predetermined condition and print a line of tabular 
statistics for an accumulator, counter, or timer; or print a user-prompt that is sent to 
the printer after it has been written to the second line of the screen. (See Section 
27 for an explanation of spreadsheet-controlled printing.) 

The library of C routines includes several print functions. See Section 64. 

14.6 Printing Disk Files 

Files stored on disk can be printed from the File Maintenance menu. See Section 
13.3. 
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15 The Time-of-Day Clock 
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Utility Menu 

Select Desired Utllty Screen: 

I F1 I I F2 I I F3 I I F4 I I F5 I I F6 I I F7 I I Fa I 
DTITIME PRINTER D/MAINT Mise 

I 

See 0IaIc Maintenance Section 

See Printer Control Section 

Date/Time Setup 
current Date: ~ 
(Status field -- No Entry) . 

. current Time: ---L-
(Status field - No Entry) 

Set Date: ~ 
(Enter Date As MM/DD/VY) 

Set Time: ---=--
(Enter Time As: HH:MM) 

Figure 15-1 The Date/Time Setup menu. 
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15 The Time-of-Day Clock 

The INTERVIEW has a battery-operated real-time clock. The day, month. and year as well 
as the current time, posted to the second, are automatically accessible as soon as you power 
on the 11\TTERVIEW. Used to time/date stamp recorded data. it is also available as a Trigger 
Condition on the Protocol Spreadsheet. The time and date can be reset on the DatelTime 
Setup screen, which is a submenu of the Utilities menu. 

A sample menu is shown in Figure 15-2. The current date and time appear at the top of the 
screen. The time is updated on the screen every second. The clock retains time and date 
even when powered off and adjusts itself to accommodate the length of each month. It also 
takes leap years into account automatically. The clock menu does. however. permit you to 
reset the time or date. if required. 

To reset the date. select the Set Date field and enter month. day. and year in that order in 
the two-digit space provided (mm/dd/yy). Use 8 or 8 to move into each field. The month 
and day entries may be either one or two digits; it is not necessary to enter a leading zero. If 
only one digit appears in any of the two-digit fields. a leading zero is assumed. You may fill 
in the month. day. or year fields individually. if you prefer. (For example. if your only entry 
is 1-' in the month field. only the month will be altered-it will be set to Oil-when you press 
~.) 

In the .8et TIme field. hour and minute entries are made as hh:mm in a 24 hour format. (The 
seconds setting cannot be altered.) You may set the hour and the minutes fields 
simultaneously or individually. As with the date field, a single-digit entry is assumed to have 
a leading zero. Figure 15-2 shows the menu filled out for September 1. 1989 and 1:30 p.m. 
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Figure IS-: The real-time clock in the INTERVIEW is controlled on the 
Date/Time Setup screen. 

To set the clock, press the ~ key when you have entered the correct date or time. Once 
the clock is reset, the status fields Current Date and Current TIme should match your entries. 
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-F1 
F2 
F3 
F4 
F5 
FS 
F7 
Fa 

... * Mise Utilities ..... 

From B/W ENHANCE 

BLN REV LOW 

~~ ~J g~} 
OFF ON ON 
ON OFF OFF 
ON OFF ON 
ON ON OFF 
ON ON ON 

(Static Values) 

Select Enhance Combination For Mapping To Color Attributes: 
F1 F2 F3 F4 F5 F6 F7 Fe 

To COLOR DISPLAY 

i 1W IK} 
OFF BLK BLU 
ON GRN BLK 
ON BLU BLK 
ON BLK GRN 
ON BLK BLU 

.... r-- -I'""'" r--

(Selectable f!elds, 
mapped to Static 
Vafl.ies) 

Select Background Display Color: 
BLACK GREEN BLUE YELLOW 
RED CYAN PURPLE WHITE 

Select Foreground Display Color: 
--- BLACK GREEN BLUE YELLOW 

REO CYAN PURPLE WHITE 

'-- Select Blink Attribute: 
OFF ON 

F1 I I F2 I I F3 I I F4 I I F5 I I Fe I I F7 I I F8 

Figure 16-1 The Miscellaneous Utilities menu. 
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16 Color Display 

Both black and white and color monitors can be used as external displays. Separate 
connectors are provided for each type of monitor on the rear panel of the INTERVIEW. For 
both monochrome and color displays. a set of video enhancements can be controlled from the 
INTERVIEW. For color displays. the enhancements are mapped on the Miscellaneous 
Utilities screen. Available options on this screen are shown in Figure 16~1. 

16.1 Connectors for. External Monitors 

Connect a monochrome (black and white) monitor to the RS-170 connector. This is 
the round connector located to the far right of the rear panel (see Figure 16-2), 

Figure 16-2 Video-out connectors {orRS-l70 (black and white) and IlGB (color) sipals 
are located on the rear panel of the INTERVIEW. 

Connect an 8 or 16-co10r monitor to the9-pin ROB connector at the right of the 
rear panel (see Figure 16-2). Pin configurations for the ROB connector are shown in 
Appendix 1. 

16.2 Color Control from the Miscellaneous 
Utilities Screen 

Three of the data enhancements available as trigger actions (Blink, Reverse, and 
Low; see Figure 16~3) are applied differently when a color monitor is attached. 
There ~re eight possible onIoff combinations for these three trigger enhancements. 
The user defines these eight combillalions on the Miscellaneous Utilities screen. 
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Figure 16·3 The settings in the Trigger Enhance field (0 = off; 1 ::: on) are mapped to 
color and blink definitions selected on the Miscellaneous Utilities screen. The Hex 
setting does not pertain to screen colors. 

The color setup portion of the Miscellaneous Utilities screen is shown in Figure 16-4. 
The screen is divided into two areas: the enhance combinations on the left-hand side 
of the screen; and the selectable display options on the right. User entries are made 
only on the right-hand portion of the screen. 

Figure 16-4 Trigger settings on the left are mapped to user-defined blink and color 
characteristics. selected on the right. 

(A) Black and White Enhancement list 
The eight enhancement combinations are labeled "From B/W ENHANCE." 
Each row of three settings (ON/OFF for Blink. Reverse. and Low) represents 
one configuration of a trigger Enhance field. 

Press the function key indicated to the left of the list to access the selectable 
options to the right, in that row. 

(8) Selectable Color Display Options 
The user selects blink, foreground color, and background color options on the 
right half of the screen, labeled "To COLOR DISPLAY." The options which the 
user defines are matched to the static combinations to the left in the same row. 
Thus. when the user creates a trigger action Enhance: U§'m.W Rev:.Q Blnk:.Q Low:.Q, 

he is specifying that displayed DTE data take on the color characteristics defined 
in the first row of the Miscellaneous Utilities screen. (The Hex enhancement on 
a trigger does not influence color options.) 
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16 Color Display 

1. Blink. The first column under COLOR DISPLAY, labeled BLNK, 
determines whether blink is to be turned on or off in response to the trigger 
entry on the left. 

2. Character. The center column. labeled CHAR. detennines what color is 
assigned to the screen foreground (that is, the characters themselves) in 
response to the trigger Enhanoe entry on the far left. Possible foreground 
colors are black, green. blue. yellow, red. cyan. purple, and white. 

3. Background color. The right-hand column. BACK. defines screen 
background color (that is, the square background around subsequent 
individual characters) in response to the trigger entry on the far left. Color 
possibilities are the same as for foreground. 

NOTE: Never use the same foreground and background color on 
the display if you have an eight-color monitor. (Data will not be 
visible.) If you have a 16-eolor monitor. you may be able to 
choose the same color in the background and the foreground and 
retain a contrast between data and the surrounding screen. 
Check the documentation for your monitor. 

(C) Trigger Control of Color 
Wben you enter the three-bit enhancement option as an Enhanoe action on a 
Trigger Setup screen (see Figure 16-3) or as a Layer 1 ENHANCE action on the 
Protocol Spreadsheet, you are designating the color scheme which the screen will 
adopt whenever that trigger becomes true. More specifically, you are indicating 
what color the next character becomes (foreground color). whether the character 
blinks, and what color the small rectangular box surrounding the character will 
be (background color). These three characteristics apply to subsequent 
characters and their background until another trigger alters the color scheme. 

ENHANCE actions above Layer 1 are applied to specific lines on the 
protocol-trace display for the given layer. REVERSE, BLINK, and lOW selections 
may be configured at Layer 3. for example. so that a Call Request packet 
receives a different color enhancement from a Clear Request. 

When you program a trigger. only the Enhance entries for Bink. Rev, and Low 
influence screen characteristics. (The Hex field always causes characters to be 
displayed in hexadecimal. or turns off the hexadecimal character enhancement.) 
An Enhance entry of 1 equates to "ON"; an entry of 0 equates to "OFF." 

NOTE: A "Don't Care" (X) after BInk, Rev, or Low leaves the 
enhancement at its previous setting, making the color which 
results from the trigger dependent on the effects of previous 
triggers. 
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Each time you run the program. all enhancement settings are initially reset to 
zero. If no trigger entries are made, or if the enhance trigger never becomes 
true, the color monitor retains its own color settings. (Refer to the technical 
documentation for the monitor to determine how colors are set internally.) 

(D) Color Graphics 

Several colors are offered for bar graphing on the Graphical Statistics menu. 
These colors are always displayed against a dark background. Their use is not 
related to the color setup screen. See Section 18 for a description of color 
graphics. 

16.3 Black and White Data Enhancements 

Blink and reverse data enhancements for the INTERVIEW's plasma display are 
available when a monochrome monitor is installed. In addition, a low intensity 
enhancement can be produced on a monochrome monitor. These display highlights 
are controlled by triggers (see Figure 16-3), either on the Protocol Spreadsheet or on 
Trigger Setup screens. Refer to Section 22 or 28 for a description. 
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* * Tabular Statistics * * 
NAME: ______ _ 

TYPE: COUNTER 
1....-__ -1 UNITS: 

SECONDS MILLI-SECS MICRo-SECS 

Name Current Last Minimum Maximum Average Unit 

F2 I I F3 I I F4 I I F5 I I F6 I I F7 I I F8 
COUNTER TIMER ACCUM 

Figure 17-1 Menu fields. Tabular Statistics screen. 
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17 Tabular Statistics 

The user of the INTERVIEW can assign tasks easily to an almost unlimited number of 
software counters and timers. When these incrementing counters and timers are 
sampled-that is. when they are read and cleared-their current totals are factored into a 
statistical breakout on the Tabular Statistics screen. This breakout is a real-time reading of 
current. last. minimum. maximum. and average values for the counter or timer. 

At anyone moment. the Tabular Statistics screen displays a maximum seventy-five values for 
fifteen counters. timers. and accumulators. (Accumulators are defined below in Section 
17.4). The Graphic Statistics screen. treated in the next section, displays less information 
(sixteen values total) at anyone time. but in a graphic format. Both statistics screens can be 
scrolled up or down to display additional rows of values. 

The role of triggers in creating. operating. sampling. and accumulating various counters and 
timers is common to both screens and will be discussed here under Tabular Statistics. 

17.1 Counters and Timers 

Counters and timers are operated as actions on trigger menus and in Protocol 
Spreadsheet tests. In the example below. two different counters are made to 
increment as spreadsheet actions. 

In this Bisync example, polling address A represents a drop on a multipoint circuit. 
The string ""'AM on the DCE side is the beginning of a text block originating at 
remote 4rop A. When the spreildsheet program sees this string, it moves to a state 
called drop_a, where the end of every text block (OCE STRING .. F,.._) increments one 
counter (alIbIk_a) and only blocks that end with a bad BCC increment another counter 
(baclbcc_a). 

LAYER: 1 
STATE: .tx 

CONOITIONS: OCE STRING "!!CA" 
NEXT _ST: drop_a 

STATE: drop a 
CONDITIONs: DCE SAO_SCC 
ACTIONS: COUNTER badboc_a INC 
CONDITIONS: OCE STRING .F,.." 
ACTIONSl COUNTER elIbllu, INC 
NEXT_ST: stx 
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The current value of a counter also can be used as a condition either on a trigger 
menu or in a Spreadsheet test. Here is an example of a counter performing this 
"countdown" function: 

CONDITIONS: COUNTER allblk_8 EO 1000 
ACTIONS: COUNTER badbcc_8 SAMPLE 

(The SAMPLE action is explained in Section 17.3, below.) 

Timers are not used as trigger conditions. since timeouts serve this function. 

17.2 Preparing the Tabular Statistics Screen 

Current values of counters and timers are read on the Tabular Statistics and Graphic 
Statistics screen. Both statistics screens are always accessible by softkey during Run 
mode. A counter or timer that is named in a trigger must be identified by name on 
the statistics screen. This naming is done in Program mode prior to the run. 

Press 8 and then !BJ for the Statistics Menu screen. Press ITIJ to enter the 
Tabular Statistics screen. In Program mode, the screen shows fifteen tabular rows 
beneath a single line of menu fields. There are two cursors, one on the menu line 
and one in the table. See Figure 17-2. The fields on the menu line (second line at 
the top of the screen) always refer to the row in the results table that has the lower 
cursor. 

Figure 11-2 In Program mode, this screen bas two cursors. 

When you enter the Tabular Statistics screen, the upper cursor is in the Name field 
on the menu line. while the lower cursor is in Row One of the table. 

Press 8 or 8 (or E3 and 8) to move the upper cursor from field to field in the 
menu area of the screen. Press [Il) and [IiJ to change the selections in 
rotating-window fields. 

Press rn and I!l to move the lower cursor from display line to display line. The menu 
selections at the top of the screen will change as you cursor down the screen, since 
they are always keyed to the display line that has the cursor. 

Each time the cursor advances one row down the table. the information that the user 
has entered on the menu line is written to the previous row in the table. In the top 
half of the sequence in Figure 17-3, the user has entered a name on the menu line 
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above a blank table. The cursor is now in the Type field. where {~r was the 
default selection. The bottom of the figure shows the resulting table after the user 
presses @. 

Figure 17':3 When lower cursor movos, user data is written to the vaca1ed display line. 

ffJ reverses the direction of the lower cursor. The user may name or revise counters. 
timers. and accumulators by moving up the table as well as down. 

The tabular area of me screen is a scrolling display of' variable length that sets a very 
high limit· (100) on the number of counters. timers. and accumulators that can be 
named by the user. To scroll down the directory. position the cursor on the last line 
of the listings and press 00. This keystroke wiUdispiay new lines one at a time. Or 
press !Ill to display fifteen new lines of counters. timers. and accumulators. 8 and 
I!l together move the cursor to the end of the listings. 

Position the cursor at the top of the listings and}?ress m to expose lines that have 
scrolled off the screen at the top. Or press tID to retrieve an entire previous page of 
listings. El-ffi win always move you to the top of the listings . 

• and ~ are operative keys on the scrolling statistics tables. 

Figure 17-4 All counUnI and timing is performed in the Current column. 
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When I!!] is pressed. a counter or timer that has been named in a trigger action will 
show its current value next to its name on the statistics screen. Figure 17-4 is a 
Run-mode display of two counters, one that is incrementing with each text block sent 
by a particular remote drop, and a second that is incrementing with each bad BCC 
from the same source. 

If you have named a counter (or timer or accumulator) in a trigger action but 
forgotten to identify it on a statistics screen, the statistics will still be available in 
Program mode following the run (provided you have sampled the counter or timer at 
some point during the run). To view the statistics, simply identify the counter (timer. 
accumulator) by name on the statistics screen and move the lower cursor. The 
statistics from the previous run will appear on the screen next to the name. 

17.3 Sampling Current Values 

In addition to current value. the Tabular Statistics screen has columns for last. 
minimum, maximum. and average values. See Figure 17-5. Unit is not a value 
column. It applies to timers only. and reflects the unit of time-second. millisecond. 
or microsecond-selected by the user for that timer on the menu line during Program 
mode. 

Last, Minimum, Maximum, and Average are statistical columns, based on previous 
samplings of the Current column. Sampling is a trigger action that reads the current 
value of the counter or timer and then resets it to zero. The Last column receives 
the sampled value. The other columns-Minimum, Maximum: and Average-compare 
the sampled value with previous samples. 

Figure 17-5 The current count ends when the counter is sampled. 

We have already seen a counter that incremented with every bad BCC. A 
Spreadsheet trigger that sampled this incrementing counter every 1000 blocks would 
maintain a statistical record of errored blocks per thousand: 
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LAVER: 1 
STATE: stx 

CONDITIONS: Dee STRING "\:A" 
NEXT_ST: drop_a 
CONDITIONS: COUNTER aflblk_a EQ 1000 
ACTIONS: COUNTER badbcc_a SAMPLE 

COUNTER allblk_a SET 0 
STATE: drop_a 

CONDITIONS: OCE BAO_BCC 
ACTIONS: COUNTER badboc_a INC 
CONDITIONS: OCE STRING .. I'," 

ACTIONS: COUNTER eIlbIk_a INC 
NEXT_ST: stx 

17 Tabular Statistics 

In Run mode. zero appears in the Laat column prior to the first sampling of a 
counter or timer, and nothing appears in Minimum. Maximum, and Average columns. 
See the top of Figure 17·5. The bottom of the same figure illustrates the effect of 
the first sampling. The counter named badbcc_a is cleared automatically but its 
sampled value is retained in the Last column. Since this is a first sampling. the 
sampled value is carried over unchanged to the Minimum. Maximum. and Average 
columns also. Note that the counter named allblk_a was not sampled, so it had to be 
reset manually (COUNTER aIIbIk_a •• t 0). 

The next example uses a timer in an X .25 environment. A pair of triggers start and 
sample a timer caUe.d t2. Each sample is a measurement of the timeout observed by 
an X.25 PAD before it responds with an RR to a ncE Info frame. (This timeout is 
called T2 in X.25.) INFO and RR are spreadsheet conditions in the protocol 
package for X.25 Layer 2 (see Section 33.) 

CONDITIONS: DCE INFO GOBCC 
ACTIONS: TIMER t2 RESTART 
CONDITIONS: OTe RR 
ACTIONS: TIMER t2 SAMPlE 

Figure 17-6 shows a set of results that might be generated by these two triggers. 

Figure 17-6 This timer bas been sampled several times. 

Accumulators 
Accumulators look like counters and timers on the statistics screens but they do not 
increment or reset counters. nor do they start or stop timers. Rather. they 
accumulQte selected samplings of these counters and timers without interfering with 
the counting and timing functions. Thus they enhance the performance of counters 
and timers by empowering them to work for several accumulators at the same time. 
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For example. ~. have already designed a pair of counters that counted bad Bees per 
thousand blocks with respect to one drop on a multipoint circuit. We will enlarge the 
program with a pair of counters for each of two additional drops. drop B and drop 
e. Then we will add an accumulator to generate error-per-thousand statistics for the 
three drops taken together. 

Accumulating is a trigger action found on spreadsheet softkeys but not on trigger 
menus. The ACCUMULATE actions in our spreadsheet program might look like this: 

LAYER: 1 
STATE: stx 

CONDITIONS: DCE STRING "~A" 
NEXT_ST: droP_8 
CONDITIONS: COUNTER aJlblk_8 EO 1000 
ACTIONS: COUNTER badbcc_8 SAMPLE 

COUNTER a1lbllUI SET 0 
CONDITIONS; DCE STRING "\B" 
NEXT_ST: drop_b 
CONDITIONS: COUNTER allblk_b EO 1000 
ACTIONS: COUNTER badbcc_b SAMPLE 

COUNTER a/lblk_b SET 0 
CONDITIONS: DCE STRING "\C' 
NEXT _ST: drop_c 
CONDITIONS: COUNTER 811b1k_c EO 1000 
ACTIONS: COUNTER badbcc_c SAMPLE 

COUNTER allblk_c SET 0 
STATE: drop_a 

CONDITIONS: DCE BAD_BCC 
ACTIONS: COUNTER badbcc_a INC 

ACCUMULATE alldrop COUNTER badbcc_a CURRENT 
CONDITIONS: DCE STRING .F,." 
ACTIONS: COUNTER allblk_a INC 
NEXT _ ST: stx 

STATE: drop_b 
CONDITIONS: DCE BAD_BCC 
ACTIONS: COUNTER badbcc_b INC 

ACCUMULATE alldrop COUNTER badbcc_b CURRENT 
CONDITIONS: DCE STRING .F,," 
ACTIONS: COUNTER allblk_b INC 
NEXT_ST: stx 

STATE: drop c 
CONDITIONS: DCE BAD_BCC 
ACTIONS: COUNTER badbcc_c INC 

ACCUMULATE aI/drop COUNTER badbcc_c CURRENT 
CONDITIONS: DCE STRING .",," 
ACTIONS: COUNTER a1lb1k_c INC 
NEXT _ ST: stx 

The statistics table now can show results for six counters and one accumulator 
(Figure 17-7). The accumulator gives last. minimum. maximum, and average 
error-per-thousand counts based on all the drops on the circuit. 
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Figure 17-7 The accumulator at the bottom of the table is eonsolidating 
errors-pel-thousand values from three separate drops. 

17 Tabular Statistics 

Not only current values but also last, minimum, and maximum values can be 
accumulated and broken out statistically. Values in the Maximum column. for 
example. often are significant limit values: time limits. size limits, and so forth. An 
accumulator might be assigned to sample only this maximum value for several 
counters or timers running concurrently. The resultant tabular row would be a 
comparison of these maximum values. 

17.5 Keeping a Statistical Log 

The sampling action can be used to log statistics at regular time-intervals. In the 
example that follows, the program counts data packets on an X.2S link and sends a 
line of date- and time-stamped statistical values every hour on the hour to a serial 
printer attached to the INTERVIEW. DTE DATA and DCE DATA are packet-level 
conditions in the protocol package for X.2S Layer 3 (see Section 34). PRINT 

COUNTER (and PRINT TIMER) is a layer-independent action described in Section 27.4. 

LAYER: 3 
TEST: paks"per_hr 

STATE: &Ix_am 
CONDITIONS: TIME 0600 
ACTIONS: TIMEOUT &lxtyS&C REST ART 60 
NEXT _ ST: hourty 

ST ATE: hourly 
CONDITIONS: TIMEOUT 8Ixtysec 
ACTIONS: TIMEOUT alxtysec RESTART 60 

COUNTER minutes INC 
CONDITIONS: COUNTER minutes EQ 60 
ACTIONS: COUNTER mInUtes SET 0 

COUNTERdatapak& SAMPLE 
PRINT COUNTER datapaks 

CONDITIONS: DTE DATA 
ACTIONS: COUNTER datapakfl INC 
CONDITIONS: DCE DATA 
ACTIONS: COUNTER datapaks INC 
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0 

0 

0 

0 

0 

0 

After several hours. the resulting printout might look like this; 

0 

Time Name Current Last Minimum Maximum Average Unit 
0 

09/14 07:00 datapaks 0 0 
09/14 08:00 datapaks 0 0 0 0 00.00 MSECS 
09/14 09:00 datapaks 0 820 0 820 410.00 MSECS 0 
09/14 10:00 datapaks 0 3388 0 3388 1402.67 MSECS 

0 

0 

0 

Figure 1'.8 A counter is sampled every hour and its values are logged to a serial printer. 

Accumulators might be added to the original program to gather statistics for a certain 
hour each day over a period of days or weeks: 

TEST: tlme_of_day 
STATE: times 

CONDITIONS: TIME 1105 
ACTIONS: ACCUMULATE am10-11 COUNTER datapaks LAST 
CONDITIONS: TIME 1205 
ACTIONS : ACCUMULATE am1'-12 COUNTER datapaks LAST 
CONDITIONS: TiME 1305 
ACTIONS: ACCUMULATE pm12-1 COUNTER datapaks LAST 
CONDITIONS: TIME 1405 
ACTIONS: ACCUMULATE pm1-2 COUNTER datapaks LAST 
CONDITIONS: TIME 1505 
ACTIONS: ACCUMULATE pm2-3 COUNTER datapaks LAST 

The resulting tabular screen could tell you. for example, the average number of data 
packets traveling over the link between the hours of 11 A.M. and 12 noon for a given 
Monday through Friday: 
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Figure 17 .. 9 Here statistics are accumulated for specific bours of the day over a period of 
days or weeks. 

17.6 The Sampling Action as Divisor 

The sampling action can be used to divide the sum of all sampled current values on a 
counter by another value. To divide X by Y, count the events that add up to X and 
sample the counter Y times. The quotient or proportion will appear in the Average 

column of the counter. 

Suppose, for example, that you want to divide the number of information frames on 
a link by all frames. as an indicator of how efficiently the link is being utilized. 
Count an Info frames on a counter caned Info. Sample the Info counter whenever 
any frame is seen. Reference the Info counter on the Tabular Statistics screen. If 
1000 out of 1500 frames are Info frames. your results williook like those in 
Figure 17-10. 

Figure 17-10 The value in the Avera,. column for this counter is the sum of aU sampled 
values divided by the number of samples. 
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18 Graphic Statistics 
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• * Graphical Statistics *. 

L: _____ _ 

(Enter Line Label) 

T: I I N: ____ V: In':';:;::;~::t::H S: Itt::::::~};:}1 I: h:::::::}::}::'l C: K~;;::::t:):JI U: f,k:::!::,::::::::::1 
(Timer Units) 

L 
(Name) (Graph Value) (Scale) (intensity) (Color) 

COUNTER TIMER Select Type Of Line: y 
Ir--T-ex- t"': ------. I 

Enter CounterlTlmer/Accum Name: __ _ 

Select Value to Graph: I Enter Max Value: !U.QQ. I CURRENT LAST MAX MIN AVERAGE 
Enter CounterlTlmer/Accum Max Value: ...!. 
Select Intensity Of Bar: 

100% 50% 33% 

Select Color Of Bar: 
WHITE YELLOW REO GREEN BLUE 

Select Timer Units (Timer only): 
SEC MSEC uSEe 

F1 I I F2 I I F3 I I F4 I I F5 I I Fe I I F7 I I F8 

Figure 18-1 Setup selections on tbe Grapbical Statistics screen. 
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18 Graphic Statistics 
The operator of the INTERVIEW will find it easy to design a bar-graph display on the 
Graphical Statistics screen, with color parameters that can be mapped to a color monitor. 
Counters. timers. and accumulators that are referenced on the Graphical Statistics screen 
display their values on this screen as horizontal barstbat are drawn in real time and retained 
in Freeze and Program modes. Variously shaded bars for up to sixteen counters. timers. and 
accumulators may be displayed. 

Any of the sixteen horizontal lines in the graphics display may be reserved for explanatory 
text or· scale numbers instead of a graphic bar. The bars themselves can represent statistics 
chosen from the. entire pool of counter and timer values, grouped and renamed on the 
graphics display for clarity of overall presentation. 

18.1 Enabling the Graphic Display 

Both of· the statistics screens, tabular and graphics. are enabled at all times during 
Run mode and can be entered via softkey . Both statistics displays are named on the 
second bank of softkeys in Run mode. See Figure 18-2. (On the first bank of Run 
mode softkeys, 1m is labeled ST ATS and will call up whichever screen is the current 
or dormant entry-ir.iilR or ~-in the Stall$tlce Type field on the Display 
Setup menu.) 

Figure 18-2 Both statistics displays ean be entered via the second bank of softkeys during 
Run mode. 

No graphic bar is drawn until a counter or timer has been named on the Graphical 
Statistics screen in Program mode and then put in motion by the program during Run 
mooe. Examples of triggers that control counters and timers are given in the 
preceding section, Tabular Statistics. After you have created your counters and 
timers in the trigger-menu or spreadsheet. program. enter the Graphical Statistics 
screen by pressing 8. lW for Stats, and @ for Graphical Statistics. 
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18.2 Cursor Movement on Graphical Statistics Menu 

There are always two cursors in the Graphical Statistics menu in Program mode. 
When you enter the screen, one cursor is in the L(abel) field in the menu area at the 
top of the screen and the lower cursor is on the top line of the sixteen-line display 
area. See Figure 18·3. The menu-field area always applies to the horizontal display 
line that has the lower cursor. In Figure 18·3, the display area is blank and the 
L(abel) field and the other menu fields are in default condition. 

Figure 18-3 Two cursors on default grapbics setup screen: the fields in the menu area 
always pertain to the display line that bas the lower cursor. 

Press 8 or 8 (or 13 and 8) to move the upper cursor from field to field in the 
menu area of the screen. Press IJli] and (Ii] to change the selections in 
rotating-window fields. 

Press rn and I!J to move the lower cursor from display line to disp1ay line. The menu 
selections at the top of the screen will change as you cursor down the screen, since 
they are always keyed to the display line that has the cursor. New menu-area 
selections and data entries are written to the display line that has the lower cursor as 
soon as that cursor is moved up or down. 

The graphics area of the screen is a scrolling display of variable length that sets a 
very high limit (48) on the number of bar, scale. and text lines that may be created 
by the user. To scroll down the directory, position the cursor on the last line of the 
listings and press ru. This keystroke will display new bar lines one at a time. Or 
press [g) to display sixteen new lines of bar lines. 8 and m together move the 
cursor to the end of the listings. 

Position the cursor at the top of the listings and press III to expose lines that have 
scrolled off the screen at the top. Or press IlID to retrieve an entire previous page of 
listings. 8-ffJ will always move you to the top of the listings. 

18.3 Menu Fields 

(A) Label 
L is the label field. The horizontal bar lines on the Graphical Statistics screen 
have labels at the far left. Referring to Section 18.3(B), below, give each bar a 
name that is compatible with the text line at the top of the chart and with the 
scaling numbers above or below the chart. 

18-4 



18 Graphic Statistics 

The label does not have to correspond to the name of the counter or timer (or 
accumulator) on the trigger menus or in the Protocol Spreadsheet program. For 
example. the label P HILA might be used for a counter named badbcc _a, if the 
counter is tracking errored blocks sent from multidropped device A in 
Philadelphia. 

Figure 18-4 The label PH/LA will appear alongside a horizonta.l bar representing the 
average value of tbe counter named "badbcc_a." 

The L field is eight columns wide. Any ASCIl entry may be made or the field. 
may be left blank. as in the line of text ERRORED BLOCKS PER 1000 
(AVERAGE): in Figure 18-4. A label in the L field is written to the display line 
that has the lower cursor as soon as that cursor is moved up or down. 

(8) Type 
T designates the type of horizontal line that will be created at the lower cursor. 
Line types are Ml~~t.~*~,¥~~@J,. fJ~;. %iiJtB.ljf.iM. and !:~~~;~Mj1;i. 
Counters. timers. and accumulators will be represented· in Run mode by 
horizontal bars of various shadings that lengthen and shorten as the values for 
the counters. timers, and accumulators increase and decrease. 

T:~N~t@ devotes a display line to explanatory text. The text line shown in 
Figure 18-4 was created by the T: liiJf~_~ii!~ entry in Figure 18-5. The text 
entry may be 54 characters long. This is the full width of the display area. 

Figure 18-5 Explanatory text wiD be written to the display line tbat bas the lower 
cursor as soon as tbat cursor is moved up or down. 

T: ~ii~1M. creates a line with five scaling numbers. Enter a number in the s 
field that represents the highest number of units you will want to display on the 
graph. The entry may be placed anywhere in the s field. An example of an s 
entty and the scale line that results is given in Figure 18-6. 

Th~ logic will distribute the other four scaling numbers on the scaling line. It 
will. scale the value you enter directly; or else it will raise your value to the next 
value that fits the scaling algorithm. 
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To be scaled directly. your S number should be expressible by a single digit of 
precision in scientific notation. The number 40, for example. will be applied 
directly to the scaling line. since in its scientific expression-4 x 101-4 is a single 
digit. 45 (4.5 x 101) will be raised to SO. Here is the beginning of the series of 
valid S numbers: 5, 10. 20. 30, 40, SO, 60, 70. 80, 90, 100, 200. 300, 400, 
500, 600, 700, 800, 900, 1000, 2000. etc., up to and including 90,000. (If you 
enter a value between 90,001 and 99.999. the scaling logic will raise the value to 
100.000.) 

Figure 18·6 The seale line at the bottom of the figure was created by the menu 
selections at the top. 

(e) Name 
The N field appears when you have selected t~~. #@ji.ji@. or q~~Il;~ 
in the T(ype) field. Enter the name of a counter, timer. or accumulator that 
you have created in your program. In Figure 18·6, the labels all pertain to 
values called out under the name t2. 

(D) Value 
Counters. timers. and accumulators have a set of statistical values associated with 
them. Any of these values can be represented by a bar on the graphics display. 
Select one of these values in the V field. Selections under V are~jjf ~;:, 
r~'tf:. nj,j$.@, and ::UMii@. In Figure 18-6, each label references a different 
value of timer t2. 

Note that accumulators do not have a current value: see Section 17.4. 

(E) Scale 
Each bar line is S4 columns wide. The scale field allows you to pick a number 
that will display a bar that is fr/ty columns wide. When the statistical value you 
have selected for graphiC display attains this number t its bar will almost fill the 
width of the line. 

The s(cale) entry for a counter or timer value has no direct relation to any scale 
line (see Type, above) that may be drawn above or below it. The scale line 
merely writes numbers on the screen. The S selection for a counter t timer t or 
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accumulator will scale the actual bar to your estima~e of what the maximum 
value will be. If your estimate is good. the bar will have some magnitude 
without overflowing the width of thesereen. 

If your bar is drawn to too small a scale and it overfloW$,gohack to the 
Graphical Statistics sereenin . Program mode and. increase the S value for the 
cOUhter or timer. The statistical values are kept durin9 Program mode (until you 
hit ~ again). and the bar will be redrawn to the new scale as soon as you move 
the cursor up or down. 

(F) Intensity 

Thr~ degrees of intensity are selectable for any horizontal bar. In the I field, 
select _ for full intensity (white against a dark background), _1 for half 
intensity (medium gray). and _ fat low .intensity (Ught gray). AU three bar 
intensities are shown in the .. Run ... mode graphics. display in Figure 18~7. 
(Remember thatwliite&and blaeks'areinvetted in the sereen illustrations in this 
manual.) 

(G) Color 
Selecti'ons I'n the C(olor) field are ;i~li:~;::; ;ij:fi<~:?;:: ;!;~; WtttifiM:::::: and . ::::"'~~"""'m,. ,·.,·;,.",,!;.w,,: t ;L ........... J:', ,.,,,_ ....... :::::: 

;S.: . The selection in this field has no effect on the screen of the 
INTERVIEW, but it does affect the signal transmitted on the RGB interface at 
the rear of the unit. If a color monitor is attached at this interface, horizontal 
bars on the color-graphics display will be white. red, green. blue or yellow. 
according to the color selected for each bar (subject to the intensity selected for 
that bar). 

(H) Unit 

The U(nit) field appears whenevert*~~~ is the Type selected. Selections in 
this field are ~liibj$. Ii •.• and .~. The scale numbers on timing graphs 
relate directly to these t,mits. 

Do not select a timer unit that is sn'laijertban the tick interval (TiCk Rate) 
selected on the Front-End Buffer SetlJP D1$nu. This rule of thumb is explained 
in Section 7.1 (C), Time Ticks in Relation to Timer Units. 
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8-9 
9-1'3: 

10-11: 
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Figure 18-7 Three graphics displays. 
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19 Three-Tiered Programming 

The INTERVIEW 7000 Series is designed to provide programming solutions for problems of 
varying complexity and for users with different levels of programming skID (see Figure 19-1). 
The simplest programming tool is the Trigger Setup screen. The setup screen guides the user 
through a fundamental set of programming selections. 

The Protocol Spreadsheet is a more sophisticated and flexible programming method. While 
based on the same principles as the Trigger Setup screens. the Protocol Spreadsheet provides 
free-form programming options and a more advanced set of conditions and actions. The 
spreadsheet allows branching from program routine to program routine as well as simultaneous 
testing for different sets of conditions. In addition, the structure of the Protocol Spreadsheet 
is modeled after OSI layered architecture described in Section 20. 

A third programming method is present in the INTERVIEW 7000 Series: C programming 
language, accessible from the spreadsheet, allows the advanced user to write code for test 
situations outside the scope of standard spreadsheet test selections. 

TEST TOOLS OPERATOR SKILL 

TRIGGER MENU: 

TRIGGER MENUS ENTRY LEVEL 

------------
SPREADSHEET 

SPBEAOStgT: 

PROTOCOL TECHNICIAN 

C: -
SOFTWARE ENGINEER 

Figure 19-1 There are three separate. in,egrated user-interfaces for programmers 
of the INTERVIEW 1000 Series. 
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19.1 Trigger Setup Screens 

EIA: 
Timeout: 
Flags: 
Counter: 

Triggers are the basic programming tools behind all of the INTERVIEW's test activity. 
The operator creates each trigger in one of two ways: by using a pre-existent Trigger 
Setup screen or by keying in trigger conditions and actions on the INTERVIEW's 
Protocol Spreadsheet. 

A trigger is a distinct set of conditions (input) and actions (output). That is, a trigger 
waits for a specified event or group of events. (These events might include. for 
example, receipt of a certain data string or change in an internal counter.) When all 
conditions are met, the trigger responds with a specified action or group of actions. 
(Trigger actions might include transmission of a data string, sounding of an alarm, or 
setting of an internal flag.) 

There are 16 Trigger Setup screens available in the INTERVIEW 7000 Series. A 
sample Trigger Setup screen is shown in Figure 19-2. These preconfigured screens 
provide a simplified approach to programming. Possible conditions are grouped at 
the top of the menu, and actions potentially taken in response to those conditions are 
grouped at the bottom of the menu. Trigger conditions contained on the Trigger 
Setup screens are described in Section 21; Trigger Setup actions are described in 
Section 22. 

Xmit Complete: 
Buffer Fu 11 : 
Keyboard: -_._. __ ._--_. __ ._._--_.-._----_. __ ._----_._-----------------------

Prompt: 
Xmit: 
Flags: 
Enhance: 
Timeouts: 
Counters: 
Timers: 
Alarm: 

ons 
-~ - -' 

.0 
Figure 19-2 There are 16 predefined Trigger Setup screens in the INTERVIEW 7000 

Series. 
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The Protocol Spreadsheet 

The Pretecel Spreadsheet, while net a prefabricated menu, centains and extends the 
set ef programming optiens available en the Trigger Setup screens. As explained in 
Section 20, the Protocel Spreadsheet pregram is divided into. layers. which are in turn 
subdivided into. smaller cemponents. At each layer. a different protecol is applicaBle. 
Depending on the pretecol packages which yeu load, the set of trigger conditions and 
actions is enlarged to. include automatic selections tailered to the protocol and layer 
YeU are pregramming. (Protocol packages are loaded from the Layer Setup screen as 
descnbed in Section 6.) Figure 19-3 shows the beginning of a spreadsheet test. 

Trigger cenditions and actions which are always available on the Protecel Spreadsheet 
are descnbed in Sectien 27. Cenditiens and actiens available at Layer 1 are 
discussed in Sectien 28. Primitives used at different layers are discussed in detail in 
Sectien 30. 

et ** 

TEST: 1 ink_err 
STATE: xmt_wndw 

CONDITIONS: FRAME_SENT 
MORE_TO .... RESEND 

ACT IONS: t<E:SEND 

CONDITIONS: FRAME_SENT 
NO_MORE_TO_RESENQ 

NEXT _ST: info_xfr. 

• ••• 
Figure 19-3 The Protocol Spreadsheet conditions and actions shown here are part of the 

X.2S personality package loaded in at Layer 2. 

(A) Automatic Protocol Selections: Personality Packages 

Standard data units for a pretocel which has been leaded from the Layer Setup 
screen are available by name so that it is net necessary to. enter leng 
hexadecimal strings as cenditiens or transmit actions. You are also spared the 
calculatien of sequence numbers. poll bits. parity. bleck checking. and certain 
ether variables that must be included in a received er transmitted string. 
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Timeouts. window sizes. calling sequences, transmission paths, and other 
protocol-specific parameters can be modified on a sub-menu which accompanies 
the personality package. 

Protocol-specific conditions and actions are discussed at the end of this manual 
in a section devoted to the protocol and layer. 

(8) Creating and Editing Spreadsheet Programs 

Protocol Spreadsheet triggers are created by the operator through the use of 
indexed softkeys. The entries you make become visible on the screen only after 
you have made a selection. You also have the option of typing your program 
from the regular keyboard, as long as keyed entries match the text keywords 
which are displayed on the screen once you press the function keys. Syntax 
errors are indicated by a strike-through as you type or make function-key 
entries. 

Press EJ to invoke an alternate bank of spreadsheet keys which provide 
advanced editing functions. All editing functions are described in Section 26. 

19.3 C Programming language 

The INTERVIEW version of C is based on the current ANSI recommendations for C 
programming language. with extensions to provide multitasking. C is intended as an 
aid to users who have advanced programming knowledge. 

C statements can be incorporated in the spreadsheet as conditions or actions. 
Figure 19-4 shows C included as a trigger action which displays a prompt at the top 
of the screen and incorporates a counter value as part of the message. This gives 
you the ability to extend existing spreadsheet selections or to construct an entire test 
from scratch using C. C allows you the freedom. for example, to create a customized 
protocol or program trace display or to manipulate variable data strings anticipated 
within a user-specific protocol. 
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Flaure 19-4 The display! function in a C window allows you 10 write a variable such as a 
counter to the top of the data screen eluring Run mode. 

, 9.4 Integrating Programming Methods 

The three tiers of programming, Trigger Setup screens. Protocol Spreadsheet, and C 
programming language. can be integrated to match the needs of each user. The 16 
preconfigured Trigger Setup screens can. for example. be employed as a simple 
line-monitoring test operating at Layer 1. The Protocol Spreadsheet program can 
later add more complex tests to this, so that several tests are operating simultaneously 
at a number of layers (see Section 20 for a discussion of layered architecture). 
Within the Protocol Spreadsheet program. unique test situations or test problems of 
particular complexity can be resolved by including C programming statements. 

(A) Variables Shared Between Trigger Menus and the Spreadsheet 

Certain internal program controls are shared between spreadsheet apd Trigger 
Setup screens. in order to allow communication and interdependency between 
the two types of testing. Internal counters and program timeouts which have the 
same name can be monitored and controlled both from trigger screens and from 
the spreadsheet. 

There is limited sharing of internal flag bits between Trigger Setup screens and 
the Protocol Spreadsheet. Trigger Setup flag bits are shared between all trigger 
screens. They can also be monitored or changed on the spreadsheet, where 
they are referenced as a flag named trlSLflag. 

(8) Saving and loading Program Segments 

The INTERVIEW's filing system provides a means for storing entire programs or 
portions of programs for later use by operators of any skill level. On the File 
Maintenance Screen, you may specify which group of menus you wish to save. 
For example. if you specify a "Setup," only the five setup menus (Line Setup. 
Interface Control. Bee Control, Front-End Buffer Setup, and BERT Setup) are 
saved. This allows you the freedom to create new trigger or spreadsheet tests 
without continually reconfiguring all menus. 

19-5 



INTERVIEW 7000 Series 8esie Operation: ATLC-107-9S1-100 

If you save a "Program" on the File Maintenance screen, you are saving the 
configuration of all menus, including Trigger Setup screens, Layer Setup, and the 
Protocol Spreadsheet. A program may be a simple test ready to be enlarged. or 
it may be a highly complex group of tests that can be loaded and run by an 
operator with little or no programming knowledge. 

As a complement to file maintenance options, the Protocol Spreadsheet editor 
allows you to save only the spreadsheet portion of a program. An advanced 
programmer can create a set of tests on the spreadsheet or text flles containing 
C code, then use the editor to write his work to a me. Later. a 
non-programmer may load a setup or a partial program from the File 
Maintenance screen, call up the spreadsheet screen, and use the editor to read 
in the advanced programmer's flle in order to complete his own program. 

NOTE: The File Maintenance Compile command also can be 
used to save the contents of the Protocol Spreadsheet. The 
linkable-object me which results contains the compiled 
object-code version of the program. See Section 24.4. 
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Single-state test I 
running independently I 

STATE A 

Trigger Setup 0 

Trigger Setup 1 

Trigger Setup 2 
I 
I 
I 

Trigger Setup F 

Trigger Menus 
""" 

STATE 1 

Trigger 1 

Trigger 2 

Trigger 3 

Trigger 4 

Trigger 5 

Multi-State Tests 
STATE 2 

Trigger 1 

Trigger 2 

I 
Protocol Spreadsheet· 

STATE 3 

Trigger 1 

Trigger 2 

Trigger 3 

Trigger 4 

/' 

Figure 20·1 Triggers on the Protocol Spreadsheet are arouped into States which can be called in 
varying order. 
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The trigger, described at the beginning of the previous section. is the fundamental component 
of all INTERVIEW programs. On the Protocol Spreadsheet, the trigger is grouped to form 
larger programming blocks. referred to as states. States are grouped to form tests. And tests 
are divided into layers. The largest component of the INTERVIEW program. the layer. is. 
patterned after the Open Systems Interconnection (OSI) model. 

20.1 States 

It is a useful programming procedure to group triggers so that some are inactive while 
others a~e active. This is possible to a limited extent on Trigger Setup screens, using 
counters. timeouts, or internal flags to sequence the triggers. . 

On the Protocol Spreadsheet, triggers can be more easily grouped by separating them 
into States (Figure 20-1). A state is an independent group of simultaneously active 
triggers called into playas required by the test. Within a test. only one state is active 
at one time. That is, all the triggers in this state are awaiting input. All other triggers 
in the test are dormant. 

(When Trigger Setup· screens are compiJedinto tbe Protocol Spreadsheet, they may 
be thought of as a single-state test constantly running at the Layer 1 interface.) 

When one of its triggers receives the right input. the active state passes control to 
another state and itself becomes inactive. Transitions between stat(:tS are always 
controlled by (spreadsheet) triggers. These trigger-controlled transitions between 
active and inactive states make branChing possible. That is, a more complex set of 
conditions can be set up inside of a state and certain actions can ensue. Then, at a 
decisionpoint (for example. "Did the receiving party respond to my transmission?"). 
the test can choose the correct path from several potential paths. (A: "Yes. he 
answered. so transmit next message"; or B: "No. he didn't answer, so resend 
previous message.") 

20.2 Tests 

Even further flexibility is possible in INTERVIEW programs. because states can be 
grouped into tests. So, not only does the INTERVIEW move back and forth laterally 
between the groups of triggers contained in various states, but it can also use different 
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sets of states to perform several different tests at the same time (Figure 20-2). As an 
example, two simultaneous tests might be used to check the different set of exchanges 
expected on either side of a full-duplex line. 

TEST A TEST 1 

Trigger Menu 1 Trigger 1 Trigger 1 

Trigger Menu 2 Trigger 2 Trigger 2 

Trigger Menu 3 Trigger 3 Trigger 3 

Trigger 4 

Trigger Menus 

TEST 2 

Trigger 1 Trigger 1 Trigger 1 

Trigger 2 Trigger 2 Trigger 2 

Trigger 3 Trigger 3 

Trigger 4 Trigger 4 

Trigger 5 

Figure 10-Z Distinct Slits of states can be creatlld so that the INTERVIEW can perform 
several different tests at the same time. 
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20.3 Layers and. the OSI Model 

Finally. groups of simultaneous tests can be "layered." In this way, separate tests or 
groups of tests can be run at a maximum of seven levels simultaneously 
(Figure 20-3). 

o S J MUL TILA YEA MODEL 

(INTERMEDIATE LAYERS) 

Fi,ure 20-3 Separate tests or groups of tests can be run at a maximum of seven layers 
simultaneously. This capability parallels the OSf seven-layer model. 

• • 

This 1ay~red structure is specifically designed to handle protocols which conform to 
the CCITr Open Systems Interconnection (OSI) model. The OSI model is fully 
described in CCITr Recommendation X.200. 
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This is a seven-layer model (see Figure 20-4) in which each layer performs a 
different data communication function. Conceptually, each layer is independent. 
One layer can be modified without other layers being affected, as long as the 
modified layer respects prescribed communication with the layer immediately above 
and the layer immediately below it. 

Control Access 
Program Method 

Figure 20-4 The seven OSI layers. 

OSI Layer: 
7 

6 

5 

4 

3 

2 

1 

Application 

Presentation 

Session 

Transport 

Network 

Data Link 

Physical 

Suppose that the physical link between two nodes in a network were changed from 
copper wire to optic fiber. In an OSI configuration, only the physical layer (and 
possibly certain aspects of the data link layer) would be modified. The remainder of 
the communication process would stay the same. 

The separation of programs into discrete layers generally reduces the complexity of 
test conditions and actions. This simplifies programming for the user. The structure 
allows you to verify your system-and to debug your own tests-layer-by-Iayer. For 
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example, it is not necessary at Layer 3 af a pratocol to anticipatevariatians in 
line-level ar frame-level events. Searches for strings and protacal elements focus 
anly an the portian af a frame which pertains to, Layer 3. The validity af the frame 
which contains the string has already been checked. 

20.4 PersonafltyPackages 

The layered structure af the OS! model allaws you to use different pratocolsat 
different layers-again, pravided that the rules of OSI interlayer communication are 
abserved. 

The INTERVIEW provides layer-specific protocol packages, called personality 
packages, which yau can load fram the Layer Setup screen. While certain layer 
protocols are more commonly used together (SDLC at Layer 2 and SNA at upper 
layers. for instance), it is passible to mix and match them. You could, with the 
correct Personality Package, load and run X.2Sprotocoi at 4yer 2 and SNA 
protocol at higher layers. 

Personality packages are not in themselves pratocol emulations; rather. they are 
high-level interfaces to routines in the given protocol. A package at Layer 2 X.2S. 
for example, allows the user to design his own application by simple softkey-entry of 
a routine such as 

or 

CONDITIONS: RCV DISC 
ACTIONS: SEND SABM 

CONDITIONS: T1 EXPIRED 
ACTIONS: RESENt> 

Persanality packages are selected and loaded from the Layer Setup screen (shown in 
Figure 20-5; see Section 6 for a description of this screen). The contents of each 
personality package are described in a section dedicated to the package (refer to the 
Table af Contents, Sections 32 and following). 
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** tup ** 

La~er 1 Package" 
La~er 2 Package 
La~er 3 Package 
La~er 4 Package 
La~er 5 Package 
La~er 6 Package 
La~~r 7 Package 

Depress III Ke~ To Load The Selected Packages 

Fa.UN.5 PersonaUty p.ck ..... wblch provide the protocol elements in INTERVIEW 
proaramm!llI. are loaded from the Layer Setup screen. 

20.5 Primitives 

The OSI Layers use limited-range messages called primitives to communicate with 
each other. Primitives are defined by the OSI model and are not linked to anyone 
protocol. No matter what personality packa&e is loaded. these generic primitives are 
available at each layer. This gives you the freedom to create or modify a protocol. 
Primitives available on the Protocol Spreadsheet are discussed in Section 30. 

20.6 Constants 

To represent a frequently used test value. you may define a constant once in your 
program and reference the constant elsewhere in the program as needed. Replacing 
the test value with a new value then becomes easy. since you need only change the 
constant definition one time. 

Constants. which may be used to represent any textual string. can be defined at 
several levels in the spreadsheet program. The function key labeled CONSTS: is only 
present when it is legal to define constants. 

Depending on where they are defined. constants vary in scope. You have the option 
of creating constants which can be used globally. throughout a layer. or throughout a 
test. Refer to Section 2S for a full description of constants. ""--" 
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Trigger Setup (Condltfons) 
Trigger Number: __ (Enter O-F) 

Select Conditlon 

F1 I I F2 I I F3 I I F4 I I FS 

RECVR EIA TIMEOUT ENDXMIT FLAGS 
I I F6 I I F7 I I F8 I 

BUFFULL COUNTER KEY 

I I l l L 
Monitor Receiver: NO OTE DeE 

I I Monitor Buffer Full: NO YES I For T T GO Bee BO Bec PARERR FRMERR ABORT 

Enter Charamer String: Monitor Flags: NO YES 
Walt For End Of Frame: NO YES T Enter Bit Mask: Enter Flag Mask: XXXXXXXX 

M1: XXXXXXXX M2:XXXXXXXX M3:XXXXXXXX M4:XXXXXXXX 

Monitor Counter: NO YES 

Enter Counter Name: T 0 
Monitor EIA Leads: NO YES EQ I T NE 

GE Enter Counter Value 

I RTS:_ CTS:_ 00:_ om:_ DSR:_RI:_ UA:_I LE 
GT 
LT 

(Enter 1 For On, 0 For Off. X For Don't Care) 

Monitor Timeout: NO 1 2 Monitor Keyboard: NO YES 
T I--

Enter Key: __ 

Monitor xmlt COmplete: NO YES 

Figure :U·l Conditions on Trigger Setup menu. 
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21 Trigger Conditions 

Triggers can be thought of as "IF. THEN" statements. represented on the screen as 
"Conditions" (IF ... ) and" Actions" (THEN ... ). This section pertains to Trigger Conditions 
available on the preconfigured Trigger Setupsereens, of which there are 16 in the 
INTERVIEW 70QO Series. All possible conditions available on the Trigger Setup screen are 
shown in Figure 21-1. 

Triggers are numpered 0 through F. To access a particular trigger screen, press the TRIOS 

function key on the Main Program Menu. This calls up the Trigger Summary screen. Enter 
the Trigger Number desired (it will appear highlighted at the top of the screen) to see that 
trigger screen. 

Each trigger screen is divided in half, with Conditions at the top of the screen and Actions at 
the bottom of the screen. A default Trigger Setup screen is shown in Figure 21-2. 

EIA: 
Timeout: 
Flags: 
Counter: 

Xmi t Comp lete: 
Buffer Fu 11 : 
Ke~board: -------_. __ ._._-,------------------

Prompt: 
Xmit: 
Flags: 
Enhance: 
Timeouts: 
Counters: 
Timers: 
Alarm: 

Fiwure 11-2 Default triQer menu. 
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21.1 Active Triggers 
Only active triggers are tested. Trigger Setup screens are always active. (This is not 
true of triggers on the Protocol Spreadsheet, where triggers are configured in 
alternately active states as a matter of program design.) 

21.2 Combining Conditions on the Same Trigger Setup Screen 
A trigger is true and can take action only at the instant that all trigger conditions are 
met. 

(A) StatiC VS. Instantaneous Conditions 
Internal flag. Counter, EIA lead, and Buffer Fun conditions differ from other 
conditions on the Trigger Setup screen. When it is used in a trigger by itself. 
each of these conditions. like other independent conditions. initiates its trigger 
actions only at the instant that it transitions to true. In addition, these four 
conditions can retain a status of true for a long period of time. 

The static value of these four conditions is tested for true or false when they are 
combined in the same trigger with another condition. 

All other trigger conditions are true only at the instant that they happen. We 
will refer to them as "'instantaneous" or "transitional" conditions. 

NOTE: It is important to remember that even a "static" 
condition is "transitional" when it is used alone in a trigger. An 
EIA condition. for example, used by itself in a trigger cannot 
come true without a transition. 

An exception to this rule is when the test enters Run mode. At 
that moment, static conditions-flags. counters, EtA leads, and 
buffer full-used alone on a Trigger Setup menu (not on the 
Protocol Spreadsheet) are tested once for a status of true. Then 
they revert to being true only upon transitions. 

(8) Rules for Combining Conditions 
These "static" conditions can be combined with other trigger conditions on the 
same Trigger Setup screen to form compound "IF" statements. Here are some 
rules to remember in combining trigger conditions: 

1. When "static" conditions appear on the same trigger menu with an 
"instantaneous" condition, the trigger is keyed to the instantaneous 
condition. AU static conditions must be true when the instantaneous 
condition transitions to true. On that transition, trigger actions are taken. 

Suppose. for example. that a trigger is looking for a Bad BCC and a counter . 
value = 20. The counter value must first increment to 20. then the Bad 
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BCC must be detected. As soon as the Bad BCe is detected. the trigger 
becomes true and takes action. 

2. When static conditions are combined. both (or all) are transitional. When 
one of them transitions true. the other(s) becomes a static condition and is 
checked for a status of true. The user does not have to try to anticipate 
which of two (or more) conditions will transition ftrst. 

NOTE: On the Protocol Spreadsheet. static conditions are 
prioritized in the order that the user lists them: only the ftrst is 
transitional. The Protocol Spreadsheet therefore requires you to 
define which static condition will be the controlling. transitional 
condition. See Section 27.2. 

21.3 Receiver 

This condition monitors the data lead specified (DCE or DTE) for designated data. 
When Receiver: .II or \_1 is selected. several options become available: String. 
lof, Good BCC. Bad BCC, Parity Error. Frame Error. and Abort. 

(A) DTE or DeE 

In using the Receive condition. you must specify which side of the line you wish 
to monitor. Select at to denote the TD lead. Select ~j: to denote the RD 
lead. 

(B) String 

This selection anows you to enter a string of up to 16 characters in the field 
provided. The entire. exact sequence of characters entered must be received for 
the condition to be true. 

(e) "One of" 
When ffMil@JIMi is selected. the trigger looks for anyone of the characters 
entered in the next field. Up to 16 individual characters can be entered. 

(D) Good or Bad Bee 

j@:_"l~ (Good Block Check Calculation) and f&.~W (Bad Block Check 
Calculation) cannot be used as conditions unless Rev Blk Chk is on in the unit 
(sel,aable on the Line Setup screen; see Section 4). Select rgtMI't;: or 
a_w when you want the trigger to take action on receipt of the Block 
Check. Calculation (referred to as FCS. or Frame Check Sequence in 
Bit-oriented Protocols). 
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(E) Parity Error 

k~ii5..~:~J looks for a parity error in relation to the Parity selection made on the 
Line Setup screen. 

(F) Framing Error 

rp,Wml:BJ applies to start-stop formats (ASYNC and ISOC) and locates framing 
errors. based on the stop bits anticipated. Both Format and Stop Bits are 
selected on the Line Setup screen. 

(G) Abort 

This selection applies to all Bit-Oriented Protocols. When [ff!~Ni.;1 is selected. 
the INTERVIEW triggers off of the seven consecutive 1 bits which constitute an 
Abort. iUM"W should be used as Format on the Line Setup Menu when 
l@M~t1;l;l is selected. 

NOTE: The trigger condition will not respond to idle-time 
aborts, unless Display Abort: Wilt has been selected on the Line 
Setup screen. 

(H) Character Entry Field 

This field appears only if;i.f~m.i@ or jg~%f1§fflk is selected. It is the 
data-entry line for a sequential character string. if i~M1~::@ has been selected; 
or a non-sequential character list, if lMjJ.i~i;& has been selected. Up to 16 
characters may be entered. in either case. 

1. String entry. The 16 characters allowed in the string may include any of the 
following in any order or number: 

All upper and lower-case ASCII characters available on the keyboard. 

All control character mnemonics on the keyboard. 

Two-digit hexadecimal entries. These are entered by first turning the ~ 
key on, then using alphanumeric keys Ii) through f!l and @ through lB. Two 
alphanumeric key strokes are required for each hex character. A hex 
character is represented on the screen as a pair of small characters. the first 
ascending and the second descending. Compare hex characters to regular 
alphanumeriC characters in Figure 21-3. 
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Figure 21-3 Both alphanumeric and hexadecimal characters can be entered as 
part of a condition search string . 

.characters entered in hexadecimal are not translated. and parity is not 
calculated for them; therefore. you must include the parity bit. whether good 
or bad, in your entry. 

2. Flags. You must press 8 to enter the "£ Flag byte used in Bit-Oriented 
Protocols. The INTERVIEW's logic will not read a hexadecimal entry made 
with ~ as a flag. 

3. Sync. Press 6!!l-S to enter the sync symbol. The character t!l is displayed 
on the Trigger screen. 

4. Not equal (#) entry. When a character key is preceded by 1Bl. all 
characters not equal to that character will satisfy that position in the string. 
These characters are represented in the data entry field with a horizontal bar 
through them. 

5. Don't care. • permits any character received in that pOsition to satisfy 
. the condition. 

6. Bit masks. Four bit masks can be pOsitioned anywhere in the data-entry 
string. To enter a bit mask. use £!Ii} at the desired location in the string. 
Each time you press ~. a new mask field appears below the string-entry 
field. To move the cursor to the next position in the string-entry field. press 
8. The mask fields are numbered Ml through M4. to denote the order in 
which they appear in the string (see Figure 21-4). 

Figure 11-4 Four bit masks can be used as part of the search string. 

If you have used Bit Masks 1 and 2. for example, at positions 5 and 8 of 
the string (as in Figure 21 ... 5). you may decide to change the character at 

. pOSition 1 to a bit mask. Return the cursor to pOsition 1 of the string and 
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press~. The character at position 1 will be overwritten with @. the two 
prior bit masks will be renumbered to 2 and 3. and their menu location 
shifted to make room for the new Bit Mask 1. The cursor will be on the 
left-most bit of the new mask. (Compare Figure 21-5 and Figure 21-6.) 

Figure :U-S Bit masks Ml and M2 are entered at positions 5 and 8 of this 
string. 

Figure 2.1-6 A third bit mask has been entered at position 1, and the old Ml 
and M2 have shifted automatically to M2 and M3. 

NOTE: When a Bit-Oriented Protocol is being tested. the 
INTERVIEW ignores inserted zero bits. You can specify the 
search string on the Trigger Setup screen without considering zero 
bit insertion. 

7. Double parens. A global constant declared on the Protocol Spreadsheet can 
be entered as part of a Receiver String. Enter the name of the constant 
exactly as it appears on the spreadsheet and enclose it in double 
parentheses, as follows: «drop». The double parentheses are special 
characters created by pressing I~H~J for « . and 8-00 for ». When 
constants are used. the receive string cannot be longer than 32 characters 
after all constants are expanded. 

(I) "1 OP' Character Entry 
Up to 16 characters may be entered. The same types of characters valid in 
String entry are valid 1 OF characters. The trigger will take action upon receipt 
of the first character that matches anyone of the characters anywhere in the list. 
If !!Ill is used. only this character should appear in the 1 OF entry field (since 
any character is a match for Don't Care). If one or more characters in the field 
are entered as ~. only those characters not in the field will satisfy the 
condition. Thus, ~qz in the 1 OF field means the same thing as ,..er~: all 
characters other than p. q. and z will satisfy the condition. 
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(J) Walt For End of Frame 

This is a subfield which appears when !@~fii.iiiJit or iMl.~~f~@@ is selected. The 
default selection is 'JiijM. When Walt For EOF: ~: is selected. the trigger first 
tests for the data specified on the trigger. Then it evaluates the block check at 
the end of the frame. Thetrig&er will not take action when a Bad Block Check 
or an Abort is detected on a received frame. 

21.4 EIA 

SelectilD.i.:' in the EIA field if you want a trigger to monitor status of up to seven 
RS-232N.24 leads (see Figure 21-7). 

NOTE: For line data. EIA lead-status is not detected if control 
leads are not buffered in the Front-End Buffer. See Section 7. 
For recorded data, EIA lead-status is not detected if control 
leads were not buffered in the FEB at the time of recording. 

Figure :U-7 Each trigger can monitor the status of seven EIA leads. 

Enter a 1 in the box under a lead to indicate ON; a 0 for OFF. No entry (X) is 
read as Don't Care. Entry fields are provided for six leads: RTS (Pin 4). CTS (Pin 
5). DSR(Pin 6). DTR (Pin 20). CD (Pin 8), and R1 (Pin 22). You may monitor a 
seventh RS-232N.24 lead by strapping the desired lead to UA on the Test Interface 
Module (see Section 10 for instructions). 

In using the EIA condition, you should keep the foUowing points in mind. 

• If on)y EtA conditions are selected. the triggerwiU wait for aU EIA conditions to 
be satisfied. It will become true on the last transition necessary to satisfy these 
conditions. 

• TheEIA condition is a static condition. The rules for combining static conditions 
with other conditions are explained in Section 21.2. 
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21.5 Timeout 

Two timeout timers can be monitored from the Trigger Setup screen. 

The decrementing timeout timer is set for a specific time as part of a trigger action. 
The trigger which sets a monitored timeout may be any of the Trigger Setup screens 
or any trigger on the Protocol Spreadsheet. 

The default Timeout selection is i-.m. Select ~[f~f@ to monitor Timeout timer 1: M:j1l1 
to monitor Timeout timer 2. The condition is satisfied at the instant of the timeout. 

21.6 Transmission Complete 

When Xmlt Complete: m; is selected, the INTERVIEW tests for the end of its own 
transmissions. 

NOTE: The INTERVIEW transmits only when operating in 
Emulate DTE or DeE mode (selectable on the Line Setup 
screen; see Section 4). 

The Xmlt Complete condition is frequently used with an internal flag or counter 
condition to control when or how many times it will be tested. 

21.7 Internal Flag Bits 

There are eight internal flag bits reserved for the INTERVIEW's Trigger Setup 
screens. The purpose of the flag bits is to provide a simple way to interconnect 
several triggers in order to make one trigger dependent on another or to set up 
triggers in sequence. Each bit is a simple switch that one trigger may set as an action 
and all triggers can test later. 

Internal flags may all be monitored and set by any individual trigger. (The same flag 
bit can be set and sensed by a single trigger.) Since each flag bit can be set and 
monitored separately. it can also be shared among the Trigger Setup screens. 

The internal flag condition is a static condition and can be used in combination with 
other trigger conditions as explained in Section 21.2. 

To test internal flags, select Flags: *_1. In the flag mask which then appears, enter 
a 1 to test for a flag bit turned ON. a 0 to test for a flag bit turned OFF. Enter X 
in the appropriate position of the mask (or press (1m) if you do not wish to test a 
particular bit. See the example in Figure 21-8. 
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Figure :U-8 The internal nag condition is frequently used. in combination with other trigger 
conditions. 

NOTES: 

All flags are set to 0 as the INTERVIEW enters Run mode. 

The eight flag bits on the Trigger Setup screens are the low-order 
bits of a flag mask that can be accessed on the Protocol 
Spreadsheet by the name trig_flag. See Section 27.3(0). 

21.8 Buffer Full 

This condition checks the screen's 64 Kbyte character buffer and becomes true as 
soon as the buffer is full. The condition then remains true throughout the program. 
Buffer Full is a static condition which may be used in conjunction with other 
conditions. The rules for combining trigger conditions are outlined in Section 21.2. 

21.9 Counter 

Each Trigger Setup screen can monitor a counter with a range of 0 to 999,999. The 
counter which is monitored may be named and controlled either on a Trigger Setup 
screen or on the Protocol Spreadsheet. 

The default selection is f.l. When Counter: ~l is selected. new menu fields 
appear (see Figure 21-9). 

Figure 21-9 A:Ily counter named on a trigger can be monitored as a Trigger Setup screen 
condition. 
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(A) Counter Name 

Enter the counter name in the field provided. Names must start with a letter. 
Any of the S2 alpha characters (upper and lower) and the 10 numerals in 
addition to the underscore ( _ ) character are legal in all other positions. A 
counter name may be up to eight characters in length. 

(8) Relational Operator 

Make the appropriate selection to specify when the Counter condition will be 
true. The counter may be tested for a value equal to «(;0). not equal to (NI). 
greater than or equal to (~g), less than or equal to (l¥.D. strictly greater than 
(!:tt). or strictly less than 0;;10 the entered value on the trigger screen. 

(C) Counter Value 

Enter the counter value as a whole decimal number in the field provided. 

21.10 Keyboard 

Select Keyboard: 'm:: to display a one character entry field. Then press the key 
which you wish to use as the condition. In Run mode when that key is pressed. the 
condition will be true and (if this is the only condition) will initiate a trigger action, 
such as a transmission. Any key or key-combination that produces a character listed 
in the ASCII chart in Appendix D1 is valid input in this field. 
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Select Action: 

I F1 I I F2 I I 
PROMPT XMIT 

Trigger Setup (Actions) 
Trigger Number: __ (Enter O-F) 

F3 I I F4 I I F5 I I F6 I 
FLAGS ENHANCE TIMEOUT COUNTER 

I F7 I I F8 I 
TIMER MORE 

Display Prompt: NO YES 
I I j :J I Enter Prompt: 

ALARM CAPTURE 
-r T Xmlt: NO YES Sound Alarm: NO YES 

T Control Capture: NO BOTH DTE DCE 
Enter Xmlt Strlng: __ BCC: GOOD BAD I 

NONE ABORT Select Capture Action: ON OFF 

Control Flags: NO SET INC DEC 
T 

Enter Flag Value: XXXXXXXX 

Enhance Display: NO BOTH DTE Dee 
Control Timers? 
NO YES I T Rev: _ 8Ink:_ Low: _ Hell:_ 

1st :_ NO RESTART STOP CONT SAMPLE CLEAR: 
(Enter 1 For On, 0 For Off, X For Don't Carel 

(Enter Timer Name) 
, 

, 

2nd: _ NO RESTART STOP CONT SAMPLE CLEAR 1 

(Enter TImer Name) I Control Tlmeouts: NO YES 
T 

11: NO RESTART STOP 12: NO RESTART STOP 

-r -r-__ Seconds __ Seconds 

(Ent ... Timeout Value) 

Control Counters: NO YES 
T 

1st: NO INC DEC SeT SAMPLE CLEAR 2nd: NO INC DEC SET SAMPLE CLEAR 
(Enter Counter Name) T (Ent ... Counter Name) T - -

(Ent ... Counter Value) (Enter Counter Value) 
-- - -_. __ ._- ---

Figure 21-1 Actions on Trigger Setup menu. 
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22 Trigger Actions 

Figure 22·1 shows all actions available on the Trigger Setup screen. Figure 22-2 shows a 
default trigger menu. The top half of the menu contains available trigger conditions, discussed 
in Section 21. A more complete set of trigger conditions and actions is available on the 
Protocol Spreadsheet (see Sections 27 and 28, as well as individual sections on the Protocol 
Packages). 

All conditions selected on the top half of the Trigger Setup menu must be satisfied for the 
trigger to be true. Only then will the actions on the lower half of the menu be taken. 

EIA: 
Timeout: 
Flags: 
Counter: 

Xmit Complete: 
Buffer ru 11 : 
Keyboard: 

Prompt: 
Xmit: 
Flags: 
Enhance: 
Timeouts: 
Counters: 
Timers: 
Alarm: 

22.1 

• • •• 
Figure 22·2 Default trigger menu. 

Displaying a Prompt 

Select Prompt: _ to display a data entry field (see Figure 22-3). You may enter a 
message ,of up to 47 characters here. Any ASCII characters are legal entries. When 
the trigg,r is true. the Prompt will be displayed on line 2 of the screen. (The prompt 
is NOT transmitted.) It will stay on the screen until it is replaced by another prompt, 
or until you clear it by changing the display mode or by pressing the ~ key. 
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NOTE: A new prompt does not reinitialize the prompt line on 
the screen. Instead it overwrites the old prompt to the extent of 
the new one. If the prompt "LINK-UP" is overwritten by the 
prompt "CALL." the result will be "CALL-UP." 

Figure 12-3 Messages entered in the Prompt field wiIJ appear on the second line of the 
screen in Run mode. 

Prompts can be used to call your attention. to certain occurrences. or to help you 
follow the course of a test. Prompts are also useful in program development because 
you can use a prompt to tell you when a trigger is true. Any alphanumeric or control 
character from the keyboard, including spaces, may be part of a prompt. 

22.2 Transmitting 

INTERVIEW transmissions-with the exception of BERT transmissions, described in 
Section 9-are always under trigger control. either from the Trigger Setup screen or 
from the Protocol Spreadsheet. (You may, however. control trigger operation 
manually by selecting Keyboard trigger conditions; see Section 21.) -

Selectj~:' to display a data entry field and a rotating window for Bee (see 
Figure 22-4). When the trigger is true, the INTERVIEW will transmit any message 
you enter here (up to 37 characters). ending with the block-check selection you 
make in the Bee field. ASCII characters. hexadecimal entries. and control 
characters are valid in this field. 

Any global constant declared on the Protocol Spreadsheet may be referenced as part 
of the Xmlt string on a Trigger Setup screen. Enter the name exactly as it was 
declared on the Protocol Spreadsheet. and enclose it in double parentheses-for 
example, «drop». The double parentheses are special characters created by pressing 

eHID for «. and ~Hru for D. 

Since the standard fox message. containing the set of upper-case alpha characters 
and the ten numerals, is pre-defined. you may reference it as a constant on a Trigger 
Setup screen. It need not be declared on the Protocol Spreadsheet. Enter it as 
follows: «FOX». 
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Figure Zl-4 Transmitted messages may De terminated with lood or bad BCC's or an 
Abort. 

(A) Bee 

You have the option of following each text block transmitted from the Trigger 
Setup screen with a block-check calculation. Block checks are calculated 
according to your selections on the BeC Setup screen (see Section 8). 

On the INTERVIEW screen, the final byte of the calculation appears as a 
highlighted overlay (@.II. or II). as long as you have selected Rev Blk Chk: M~:: 
on the Line Setup screen (see Section 4), This selection is only available for 
synchronous and asynchronous formats. When Rev Blk Chk is _~ for these two 
formats, block-check characters appear as they are actually transmitted. 

The block-check symbol will always be displayed for Bit ... Oriented Protocols. 

In the rotating Bee window. you may select ~t~nL !W,mJM, m~HL or 
1;l~i~~1. The default selection is mt~§im. 

1. Good Block Check. Select ilJl.Mfi! to terminate your text blocks with a 
correct block check. (Remember that not all transmissions are text blocks: 
a bisync poll will not receive a block check even if tt~M or ~jiKiiit@ is 
selected.) 

2. Bad Block Check. Selectl~ to end your transmission with an 
erroneous block check. For 13it-Oriented Protocols. the bad BCC is 
CRC-16 instead of CCITT; for other formats, the bad BeC is an inverted 
good BCe. 

3. None. When Ji;iB@ is selected. no block check is sent at the end of the 
transmission. (For BOP transmissions. @'ill~~:~ has the same effect as 
$~~iiW~~.) 

You may cause messages to be sent in succession by different triggers. with 
no intervening block checks if you wish; however. at least one full character 
of idle (or f, flag, in the case of Bit-Oriented Protocols) will be transmitted 
between blocks. When leads are switched (as indicated on the Interface 
Setup screen; see Section 10). the interface leads will be controlled between 
blocks. 
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4. Abort. This selection causes the message to which it is appended to abort 
before completion. When selected with Bit-Oriented Protocols. this action 
causes the INTERVIEW to transmit seven consecutive l's at the end of the 
message. (For non-BOP transmissions. selecting !::@i9Rtt has the same 
effect as selecting iti~W.) 

22.3 Internal Flags 

Internal flags are bits that can be set on or off and sensed by triggers. Eight internal 
flag bits are shared among the Trigger Setup screens. Any combination of flag bits 
can be controlled by any trigger or combination of triggers. 

NOTE: The flag bits on the Trigger Setup can be controlled and 
monitored on the Protocol Spreadsheet. where they are referred 
to as trig_flag (see Section 27). 

By default the Flags option is *~i!,. Three other selections are available in the 
rotating window: ~:. \~W§::. and;.:. 

(A) Set 

When you select:l~:i. a flag mask appears (see Figure 22-5). Use the arrow 
keys (EI and 8) to move the cursor to the bits you wish to set. 

Enter a 1 or a 0 in any position you wish to set. Enter an X for "Don't Care." 
The trigger will not change the existing value of this bit. 

Figure 22-5 A set of eight flag bits may be set on any of the trigger menus. 

(8) Increment 
The internal flags. consisting of Flags 0 through 7. can be thOUght of as a binary 
number. This action increases the value of the flags by one each time the 
trigger is true. (Other trigger actions may change the value of the flag bits in the 
intervening period.) Incrementing flags is one technique for controlling recursive 
routines. 

As the flag bits increment past 255. they roll over to zero. 
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(C) DeQrement 

This action decreases the value of the flag byte by one each time that the trigger 
is true. In the event that the flag decrements below zero. the value of the byte 
wraps to 255. 

NOTE: The value of the flag bits is always reset to zero when you 
enter Run mode. 

22.4 Enhancing the Display 

Triggers can be used to enhance display data selectively. Data on either or both 
sides of the line can be enhanced. Enhanced data is also stored in the character 
buffer with the enhancements for later review. 

CA) BOTH, DTE, or DCE 

Select Enhance: ~i. ~mlL or i.at to enable enhancement options (see 
Figure 22-6). ~M'ml indicates that enhancements will be turned on or off on 
both TD and RD data at the same time. 

~;~i~r pinpoints TD data for enhancement; ~~.~~ specifies RD data for 
enhancement. 

Figure Z2-ti Data may be enhanced with respect to DTE. DeE, or both. 

Four options, Rev. flUnk, 1.ow, and Hex, appear to the right. To turn on an 
enhancement. enter a 1 on the line immediately follOwing it. To tum off an 
enhancement. enter a 0 on the same line. When an X follows the 
enhancement. the trigger takes no action. 

1. Reverse image. Reverse-imaged (Rev) characters are presented as dark 
letters on a lighter background. 

2. Blink. Sink causes data to blink on and off rapidly. This is the most 
conspicuous highlight for small portions of data. 

3. ,Low intensity. I.ow has no effect on the plasma display. However. if you 
have installed a black and white monitor. it provides a low-intensity highlight 
for selected data. 
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4. Hexadecimal. When Hex is turned on, all data affected by the trigger is 
displayed in hexadecimal. Once data is stored in the buffer as hexadecimal. 
it remains in hexadecimal form. 

(8) Color Enhancement 

Color enhancement is controlled by the settings of three trigger enhancements: 
Reverse, Blink and Low. The three combined settings are mapped to color 
enhancements on the Miscellaneous Utilities screen as described in Section 16. 

22.5 Controlling Timeouts 

Each Trigger Setup screen can restart or stop either or both of the two timeout 
timers. These timers decrement from a value set on any of the triggers and, like 
flags and counters. serve as useful trigger conditions for internal program control. 

When Timeout: @}~i@ is selected, identical new fields appear for Timeout #1 and 
Timeout #2. Both fields may be filled in on the same trigger. 

(A) RESTART 

Select ¥Jl:@t&tt to start or reset the timeout timer. The amount of time 
remaining on the timeout timer is entered in the data entry field provided (see 
Figure 22-7). 

Figure 22-7 Timeout #1 activated to expire in three seconds. 

1. Entering timeout values. The duration of the timeout is entered in seconds 
in the S-character data-entry field provided. To enter a timeout value that 
is less than one second, use a leading zero before the decimal point, as 
follows: 0.25. The smallest valid timeout is 1 millisecond (0.001). The 
largest valid timeout is 65.535 seconds. 

Create a ten-minute timeout as follows: Start a timeout with a value of 60 
seconds. When it expires. restart a similar timeout and increment a counter. 
When the counter equals ten, ten minutes will have elapsed. 

(8) STOP 
Select *.tftiHi to halt and dear the timeout timer. without causing the timeout 
to occur. If Timeout is selected as a trigger condition. the condition will not 
become true in this instance. 
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NOTE: Timeouts created on a Trigger Setup screen can be 
monitored and controlled from the Protocol Spreadsheet. These 
timeouts are entered as trlO_tlmeout_1 and trIQ_timeout_2 when 
referred to on the Protocol Spreadsheet. 

22.6 Counters 

Each Trigger Setup screen can control two counters. These counters can be unique 
to the trigger (controlled only by it). or they may be shared with other triggers, which 
can monitor them and change their values. As long as the same counter name is 
used. the same counter is invoked. 

NOTE: Counter names used on the Protocol Spreadsheet also 
refer to these counters. if the names match any counter name on 
the Trigger Setup screens. This means that program control can 
be shared between these screens and the spreadsheet. 

NOTE: Trigger Setup screens monitor counter values from 0 to 
999.999. However. Protocol Spreadsheet triggers can monitor 
counter values up to 4.294.967.295. 

(A) Menu Fields 

When Counters: _~ is selected. two sets of new menu fields, labeled 1st and 
2nd. appear (see Figure 22-8). 

1. Counter name. Enter the counter name in the field provided. The name 
may be up to eight characters long and must start with a letter. Upper- and 
lower-case alpha characters, numerals. and underscore ( _ ) are legal in the 
other positions. 

When the name field is empty. the trigger takes no action for that counter 
field. 

Figure Z2<-8 One counter is incremented. anotber decremented in tbis action. 

2. No. The default selection is BI. It allows you to disregard one or both 
counters. 
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3. Increment. WheniW'~§.il is selected. each trigger occurrence adds 1 to the 
counter. 

4. Decrement. When f:@tii, is selected, each trigger occurrence subtracts 1 from 
the counter. When a counter decrements below zero. it wraps not to 
9,999,999. but to the decimal equivalent of 232 - 1. the actual maximum 
value of a 32-bit counter. The seven least-significant decimal digits that 
appear on the Tabular Statistics screen are 4967295. The complete number 
is over 4 billion. 

5. Set. Select £@f'i in order to specify the value which the counter will take 
when the trigger becomes true. Then, enter the decimal value of the 
counter in the field prOvided. The field is six positions long. making it 
possible to set counters to a value from 0 to 999999. Any leading positions 
not specified in your entry will be set to zero. This action does not cause 
statistical samples to be taken, nor does it reset last value. minimum value. 
maximum value. or average value for the counter. (Compare to Sample and 
Clear.) 

6. Sample. This action causes the counter to reset to zero and causes 
measurements to be taken for last value. minimum value. maximum value. 
and average value. Refer to Section 17 for an explanation of how statistics 
are gathered and tabulated. 

7. Clear. This action resets the counter to zero and also resets minimum value, 
maximum value. and average value for the counter. 

22.7 Timers 

Two timers are shared among the Trigger Setup screens. While these timers are not 
available as trigger conditions. they can be run and sampled as trigger actions. When 
timers are invoked by triggers. their values can be tracked on the statistics screens 
(see Sections 17 and 18). 

NOTE: Timer names referred to on the Protocol Spreadsheet 
may also be used on Trigger Setup screens. Thus. timer control 
of programs is shared between these screens and the spreadsheet. 

(A) Menu Fields 

The default timer selection is ~~*lMt:*i,*. When ~i,~~l~?'~~M~m is selected. two 
identical subfields appear, for Timer 1 and Timer 2 (see Figure 22-9). 
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Figure 22-9 One or two timers may be controlled by the same trigger (second field 
not shown). 

1. No. The default selection for each Timer is also ;~fi.~k~,g!. This allows 
trigger action to disregard both timers or to focus on one timer. if necessary. 

2. Restart. When selected. @'MtE causes the timer to reset to zero and 
begin incrementing. ~~f~: does not cause statistical measurements to be 
t k (C t ::;;;::iii:i*~"",*:: d ~~*;~~<:i:':: ) a en. ompare 0 "':::~l!l',~::,:~ an ;::>";:;::"""""""":;::':::' 

3. Stop. The t~~~~ action suspends the timer and allows it to retain its 
value. The timer may be started again at this value by a t&~* action 
on another trigger. 

4. Continue. ~~l,. when selected. causes the specified timer to increment, 
starting from the value at which it was stopped. 

5. Sample. The ¥r~ir. action resets and stops the timer. Prior to resetting 
the timer, its value is read as a "last" value and passed along for other 
statistical measurements. Refer to Section 17 for an explanation of how 
statistics are gathered and tabulated. 

6. Clear. The H~~~l action resets the current value. the last value. the 
minimum value. the maximum value. and the average vahle of the timer. 
Refer to Section 17 for an explanation of statistical measurements. 

22.8 Alarm 

The alarm is a short beep. The alarm is useful for calling your attention to the data 
being analyzed. especially when the situation of interest occurs infrequently. When 
you select Alarm: ~_1. it is sounded each time the trigger becomes true . . 

22.9 capture of Data In the Screen Buffer 

Capture ·of character-oriented data to the screen buffer can be stopped and restarted 
by triggers, using the capture action (see Figure 22-10). When capture is turned off, 
data is neither presented to the screen nor stored in the buffer. 
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Figure 22-10 Data capture to the screen buffer can be controlled by triggers. 

(A) NO, BOTH, DTE, or DeE. 

The default capture selection is ~~~i.f.i§&i. This represents no change; that is, the 
trigger does not influence character buffer capture. By default. data is 
continuously captured in the character buffer. 

Select ift~W: to control capture to the character buffer for TO and RO data at 
the same time. Select HtR;~g~ to control only TO data; IN:_j:JI to control only 
RD data. 

1. OFF, ON. Select ~W~~@:~~: to suppress data from the screen buffer. Select 
*f1.!§'lt@ when another trigger has turned off capture and you wish to begin 
storing data in the buffer again. 
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** Trigger Summary ** 
Triss~r N~mber: ~ 

#0 
#1-
#2 
#3 
#4 
#5 
#6 
=1:7 
*8 
=1=9 
*1=1 
*B 
:lFC 
*D 
*E 
*F 
I:.nter Tr i ii&fNu=~tr ({q-[) :0 -.;;11 !!! --=-=:. • 

Figure 23-1 Default Trigger Summary screen. 
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23 The Trigger Summary Screen 

The Trigger Summary screen is the access screen to all Trigger Setup screens. The default 
Trigger Summary screen is shown in Figure 23-1. Call up the Trigger Summary screen by 
pressing the function key marked TRlGS on the main Program Menu. With the summary 
displayed, access any trigger by typing the number of the desired screen (0 through F). To 
see a synopsis of configured Trigger Setups, you may return to the summary screen from any 
trigger menu by pressing mil. 

Entries you make on any of the 16 Trigger Setup screens appear on the summary in 
abbreviated form. Each setup screen is allotted a one-line summary. A summary of 
conditions appears on the left-hand side of the line; a summary of actions appears on the 
right-hand side of the line. The summary for Trigger Setup screen 0 (Figure 23-2) is shown 
in Figure 23-3. 

Abbreviations for possible Trigger Setup conditions are listed in Table 23-1. Abbreviations for 
Trigger Setup actions are given in Table 23-2. 

Ml:~:lOC~ 
ElA: 
Timeout: 
Flags: 
Counter: 

Xmit Complete: 
Buffer Fu 11 : 
Keyboard: 

Prompt: 
Xmit: 
Flags: 
Enhance: 
Timeouts: 
Counters: 
Timers: 
Alarm: • .i 

Figure 23-1 EnUies on each Triger Setup screen a:re iDdicaled on the Trigger Sununary. 
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NOTES: 

Abbreviations displayed on the Trigger Summary screen are not 
necessarily keywords and should not be referred to when you are 
typing entries on the Protocol Spreadsheet. 

When multiple conditions or actions are selected on a single 
Trigger Setup screen, the summary screen may not be able to 
show all selections; however, as many conditions and actions as 
possible will be displayed in the available space. 

Figure 2.3-3 Summary or entries made on Trigger Setup screen 0, shown in previous figure. 

Table 23·1 
Abbreviations. Trigger Summary Conditions 

Receiver (Word dOes not appear on summary.) 

DTE,DCE 
STR: String. 10F: One of (Charaoter string also appears for STR and 10F.), 
lID: Good BCe. I!}: Bad BCC. PrErr: Parity Error, FrErr: Frame Error • 

• : Abort. 8; BIt Mask 

EtA: 
RTS. CTS, CD, DTR. DSR, RI, UA 

TimeOut 1, 2 

Xmlt_Cmpl: Transmi&8ion Complete 

Buffr_Ful: Buffer full 

Flag: (Value only appears.) 

Counter; (Name and value ontv appear.) 

KeyBd: Keyboard (Key Indloated.) 
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Table 23·2 
Abbreviations. Trigger Summary Actions 

Pmpt: Prompt (Prompt string also appears.) 

Xmlt: Transmit (Xmlt string also appears.) 
lID: Good BCC. @: Bad BCC •• : Abort 
(Nothing appears If no BCC is selected.) 

Flag: INC: Increment. DEC: Decrement (Value only appears If selection Is SET.) 

ENH: Enhance Display 
BTH: Both DTe and DCE, DTE, DCE 

REV .. : Reverse, BLN .. : Blink, LOW",: Low, HEX=: Hexadecimal 

TO '1, TO '2: Timeout #1 or 2 
RST: Restart. STP: Stop 

Counter: (Only name and value appear.) 
INC: Increment, DEC: Decrement. =: Set 
SMP: Sample, CLR: Clear 

TM: Timer (N.me also appears.) 
RST: Restart. STP: Stop, CNT: Continue. SMP: Sample, CLR: Clear 

Alarm: Audlble Alarm 

capture: Capture Memory 
BTH: Both DTE and DCE. DTE. DCE 

ON.OFP 
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1. 

2. 

3. 

.4. 

5. 

These keys are at highest level: 

Press MORE to obtain: 

1~4;;; ---·· ...... ;;' ......... ;;; ..... ~.;...¥l 
Press MORE to return to: 

+ 
Press STATE: enter name and press. 8 or the spaoebar to obtain: 

=;;~:5'~;~ON~;;:'~~·.:.:.l#~ , 
Press CONDS: (Conditions) to obtain variable set of Conditions.· Press [§) to aocess 
alternate racks of Conditions keys. Complete entries, then press [3 to obtain: 

11 ... ..,.. __ ....,; .III!~. _ 11II1II .... 
STAT: .. ACTION: 

+ 
Press ACTION: to obtain variable set of Aotions. * Press [§) to access 
alternate racks of Aotions keys. Complete entries, then press 8 to obtain: 

b~~i~~~'~~_~~:....3 
+ 

Press NEXTST:, enter name of next state, and press 8 or the spacebar to obtain rack 3. 
{Pressing CONDS: obtains variable sets of conditions.} 

• Conditions and Actions available depend on what protocols are loaded and what layer 
number you have specified. The following seleotions are always available: 

GENERAL CONDITIONS 
ENTER STATE 
TIMEOUT 
KEYBOARD 
BUFFER FULL 
COUNTER 

TIME 
FLAG 
ON_SIGNAL 

GENERAL ACTIONS 

FLAG 
ACCUMULATE 
SIGNAL 
COUNTER 
TIMER 
TIMEOUT 

LOAD PROGRAM 
PROMPT 
PRINT 
TRACE 
ALARM 
RECORD 

Figure 24-1 Function key hierarchy. Protocol Spreadsheet. 
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24 Programming Blocks 

The Protocol Spreadsheet is a highly flexible programming approach which enhances trigger 
conditions and actions provided on the Trigger Setup menus. furnishes new general options, 
and incorporates protocol-specific conditions and actions on a layer-by-Iayer basis. 

24.1 Before VouBegin a Spreadsheet Program 

Be certain prior to programming that you have loaded the Personality Packages for 
the protocols you will be testing. Automatic protocol options are part of each layer's 
Personality Package. These packages are lQaded from the Layer Setup screen as 
described in Section 6. 

Check the configuration of the various Test Setup screens before you test or save 
your program. since the behavior of the INTERVIEW during testing is influenced by 
setup selections. 

24.2 Creating a Spreadsheet Program 

Press ®l to access the Protocol Spreadsheet from the Program Menu. Any program 
which you have loaded from the File Maintenance screen appears on the 
spreadsheet. If no program has been loaded or created. the Protocol Spreadsheet, 
since it is a free-form menu, will be blank except for a header line. function key 
labels. and tildes (-) down the left side of the screen. Tildes always mark the end of 
your program file. 

CA) Two Sets of Function Keys: Programming and Editing 
Two full sets of softkeys are active with the spreadsheet. One set of softkeys 
groups available programming options. including keywords (LAYER:. TEST;. 

CONDITIONS: etc.). The alternate set groups sophisticated editing functions. 

These editing functions, which complement the editing keypad, are accessible 
from the spreadsheet at any time. Press §D to activate edit softkeys. Press ~ 
again to return to program softkeys. For a discussion of editing options, refer to 
Section 26. 

(B) Programming Functions 
Use the programming softkeys to make program entries. from the highest level of 
the program (OBJECT). down to individual trigger conditions and actions and 
their subfields. Softkeys guide you as you create your program by listing 

24-3 

---------_._------_._----_._-_._------_ .. _-----------_. --_._-_._---



INTERVIEW 7000 Series Basic Operation: ATLC-107-9S1-100 

available options and providing correct syntax wherever possible. (Errors are 
indicated by strikeover of incorrect text as you make your program entries.) For 
each level of function keys. a cue near the bottom of the screen explains 
selectable options or prompts you for keyboard entry. 

Program softkeys are immediately available when you enter the spreadsheet. 
The hierarchy of the program softkeys is shown in Figure 24-1. The conditions 
and actions listed. which are always available, are explained in Section 27. 
Other trigger conditions and actions are added when protocol packages are 
loaded. Because protocols are layer-specific, trigger options will vary from layer 
to layer. For each LAYER block within your program, different options are likely 
to appear when you enter the keyword CONDITIONS or ACTIONS. For more 
information on the specific trigger options enabled by a protocol, consult the 
section devoted to that protocol (see Table of Contents, Section 32 and 
following. ) 

You also have the freedom of typing in any program entry, if you prefer. as long 
as you enter the block identifiers and conditions and actions keywords as they 
would be posted on the screen by softkeys. Syntax errors still are automatically 
highlighted by a strike-through. 

NOTE: Softkey labels are not necessarily legal spellings on the 
spreadsheet. Pressing the function key usually posts an expanded 
keyword on the screen. Use these expanded keywords when 
typing entries. 

1. Successive racks 0/ so/tkeys. The rack of softkey options at the bottom of 
the spreadsheet screen (or the instructional prompt on the third line up from 
the bottom, or both the option rack and the prompt) will change 
automatically each time you complete a keyword entry. Keyword entries are 
complete when you make them via softkey or when you type the keyword 
followed by a space or a hard~. (Pressing the softkey has the same 
effect as typing the keyword and then typing a space to complete the entry.) 

Programming movement is generally down the tree of softkey racks, as in 
this series of keywords: 

CONDITIONS: EIA CTS ON 

Each of the four keywords was selected from a rack of options, and each 
succeeding rack is a step farther down the "branch." The rack that follows 
ON, however-listing RTS, CTS, CD, and other EIA leads-is back up the 
tree, since "there is nowhere to go but up," and since a trigger with multiple 
EIA conditions (like the following) is valid. 

CONDITIONS: EIA CTS ON CD OFF 
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2. Additional racks of valid softkeys. There may be many more keywords that 
are valid to enter at a given point in the program than are showing on one 
rack of softkeys. Additional racks may be accessible via the @ softkey 
(MORE); and higher racks are generally available via the 8 key~ In this 
series, 8 was pressed following the softkey for ON to access the softkey for 
COUNTER: 

CONDITIONS: EIA CTS ON 
COUNTER xmlt L T 6 

In the next series of keywords, 8 was pressed twice following the softkey 
for ON, to access the softkey for ACTIONS: 

CONDITIONS; EtA CTS ON 
ACTIONS: SEND" (FOX)) "GOOD_BCe 

Note that 8 is not a valid keystroke following CTS above. since the 
condition syntax is not "done." Whenever it is not valid to move to a rack 
pf softkeys higher up the tree, 8 produces an alarm tone. 

Note also that it is never necessary to press 8 if you are typing in your 
keywords directly from the keyboard. 8 merely changes the rack that is 
showing, not the entire set of keywords that is valid. A keyword does not 
have to be showing to be typed in legally. 

3. Insert mode versus overstrike mode. Touch-typists in particular should be 
aware that the Protocol Spreadsheet has an insert mode as well as an 
overstrike mode. The insert mode is invoked by either of two keys, = or 
tlI:J. When the mode is enabled. the word <Insert> appears at the top left 
of the screen. In insert mode. the programmer types in a block of data 
while succeeding text is pushed forward with every keystroke. 

Press ~ (but not tIrJ) a second time to exit insert mode and return to 
overstrike mode. 

The remainder of this section is devoted to the fundamentals of program 
structure and to programming components available on the Protocol Spreadsheet 
which are independent of trigger options. 
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Figure 24-2 Discrete states inhabit separate tests at separate layers. 

24.3 Program Structure 

The components of the INTERVIEW's programming model, introduced in Section 
20, are integrated into a spreadsheet program as discrete blocks according to specific 
structural rules. Compare the abstract program model in Figure 24-2 to the 
spreadsheet program outlined in Figure 24-3. 

(A) Block Identifiers 

The INTERVIEW's compiler must respect the distinction between one layer and 
the next and between one test and the next. Further. it must group triggers into 
designated states and track the transition from one active state to another. To 
indicate the boundaries of these various blocks, specific keywords are used. 
Each block normally begins with an identifier in upper-case letters, (optionally) 
followed by a colon. A block ends when a new block identifier is inserted in 
the program. 

NOTE: The identifier must not be enclosed in quotes (that is, 
must not be part of a text string) if it is intended as a block 
delimiter. 

Available program blocks. from largest to smallest, are described in subsequent 
paragraphs. The valid block identifier for each is printed above its description. 
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24 Programming Blocks 

OBJECT: (objeot block-Identifiers, if included, must precede all other identifiers) 
OBJECT: 

CONSTANTS: (globa! constants are defined here; they can be 
accessed throughout the test) 

LAYER: 1 
CONSTANTS: (layer 1 oonstants defined here apply to 

this and following layers) 

TEST: 
CONSTANTS: (test constants are defined here: 

they apply to an states within the test) 

STATE: 
CONDITIONS: 

ACTIONS: 

i 
first 

trigger 
.. ~ 

CONDITIONS: i 
second 
trigger 

ACTIONS: -~ 

STATE: 
CONDITIONS: 
NEXT_STATE: 

TEST: 

State Block 

Test Block 

CONSTANTS: (constants for this test are defined here) 

STATE: 

CONDITIONS: 
ACTIONS: 
NEXT_STATE: 

LAYER: 2 
CONSTANTS: (Layer 2 constants defined here apply to 

this and following layersl 

Figure 24-3 Program Structure. Component blocks begin with a keyword. 
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OBJECT: 

1. Referencing linkable-object files. Use the OBJECT block-identifier to access 
the compiled code in a linkable-object file. See Section 24.4 below. The 
OBJECT identifier(s) must appear at the top of the Protocol Spreadsheet, 
above all other identifiers. Only C regions or spreadsheet comments may 
precede the OBJECT block-identifier. 

CONSTANTS: 

2. Defining constants. There are three legal locations for the definition of a 
constant: in the opening lines of a program, at the beginning of a layer, or 
at the beginning of a test. The relative placement of a constant's definition 
within a program determines its scope, or active range. For a complete 
discussion on constants, refer to Section 2S. 

LAYER: 

3. Layers. The largest block, the layer, corresponds to the OSI model. There 
may be up to seven layers in any test. 

TEST: 

4. Tests. A layer may contain any number of simultaneous tests. Every test 
resides inside a layer. 

STATE: 

5. States. In turn, each test may contain any number of states. A state always 
resides inside a test. Only one state in each test is active at one time. 

Within each state, there may be a number of triggers. A trigger always 
resides inside a state. Each trigger is composed of a conditions portion and 
an actions portion. 

CONDITIONS: 

6. Trigger conditions. A single condition or a group of conditions is normally 
listed after the CONDITIONS identifier, Rules for grouping trigger conditions, 
as well as the meaning of each trigger condition, are explained in Sections 
27 and 28. 

ACTIONS: 

7. Trigger actions. The ACTIONS identifier precedes the list of trigger actions. 
This list may be empty, or it may include one or several trigger actions. The 
various trigger actions are described in Sections 27 and 28. 
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8. Next state. The identifier NEXT_STATE. explained in the following 
paragraphs, can replace the ACTIONS: identifier in a trigger if there are no 
other actions; or it can follow the ACTIONS: identifier to indicate that 
branching to another state is one of several actions taken by the trigger. 

(B) Run-time Transitions Between States 

Run-time transitions between states are contrqlled by triggers. To indicate a 
run-time branch from one state to another. use the NEXT_STATE action, followed 
by (a) the name of the state you wish to go to, or (b) the NEXT token, 
indicating whatever state happens to follow sequentially in the spreadsheet 
program. 

You may use a NEXT_STATE action onCe per trigger and as many times as needed 
in one state to allow for multiple branching possibilities. 

When two triggers come true at the same time and both potentially result in 
branching to another state, the trigger which is checked last (the last trigger 
sequentially displayed on the spreadsheet) will cause branching to the state it 
names. (The first trigger will nOt cause branching.) 

Look at the two triggers shown in the example which follows. The first searches 
for any SDLe Information frame. The second searches for an Info frame with a 
particular frame address. By definition, whenever the second trigger is true, the 
first trigger is also true. When an Info frame with the correct address is 
received, the second trigger causes the test to branch to the State respfrm. 

However, if these triggers are reversed as shown in the second example, the test 
always branches to the State otherfrm, regardless of the frame address. 

correct 
order 

wrong 
order 

{ 

STATE: frmadd 
CONDITIONS: orE INFO 
NEXT _ 5T ATE: otherfrm 
CONDITIONS: DTE INFO ADR=C1 
NEXT_STATE: respfrm 

{ ST ATE: frmadd 
CONDITIONS: DTE INFO ADR::C1 
NEXT_STATE: respfrm 
CONDITIONS: DTE INFO 
NEXT_STATE: o~erfnn 

(e) Retfommended Format 
The format of a Protocol Spreadsheet is entirely flexible. The only rule is that 
block identifiers must (with rare exception) be included in the program to 
designate boundaries between programming blocks. 
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The following is a suggested program format. To create a visual distinction. the 
keywords which define program blocks are placed at the beginning of a line. 
Smaller blocks are indented to show that they reside within a iarger block. An 
automatic indent feature, described in Section 26. is included as an editing 
function and is turned on by default. 

LAYER: 1 
TEST: echo msg 

STATE: message 
CONDITIONS: DTE STRING "hello' 
ACTIONS: PROMPT: ·Spreadsheet trigger true.' 
NEXT_STATE: echo 

STATE: echo 
CONDITIONS: DCE STRING "hello· 
ACTIONS: PROMPT' Echoed message received" 
NEXT_STATE: message 

(D) Omitted Block Identifiers 

It is recommended that. for ease of tracking a program, block identifiers be 
placed at the beginning of every block. However, in brief programs, certain 
block identifiers may be omitted. 

It is. in fact, possible for a program to begin with a STATE identifier. The 
compiler then assumes that you have begun the first test inside the first layer of 
the program. To start another program block, you must use a STATE, TEST, or 
LAYER identifier. 

NOTE: Any constant declared in the opening'lines of a test 
which omits the LAYER and/or the TEST keyword is still a global 
constant, as long as it precedes a STATE or CONDITIONS identifier. 

24.4 Compiled Spreadsheet 

Using the Compile command on the File Maintenance screen, you can compile and 
save the contents of the Protocol Spreadsheet in a linkable-object file. Later, this 
program can be combined with an active spreadsheet program. To do so, simply 
reference the file at the top of the Protocol Spreadsheet. 

(A) The OBJECT Block-Identifier 

Use the OBJECT block-identifier on the Protocol Spreadsheet to access the 
compiled spreadsheet code in a linkable-object file. 

Note to C Programmers: The OJBECT identifier may also be 
used to access definitions for user routines. Refer to Section 
56.4(C). 
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1. Placement. The OBJECT block-identifier(s) must appear at the top of your 
spreadsheet program, ahead of any other identifier. Access the OBJECT: 

softkey by pressing MORE on the initial rack of softkeys. NoticEl that the 
MORE and OBJECT: softkey tokens are not available once any other 
programming block-identifier has been selected. 

NOTE: Use OBJECT in your active spreadsheet program only. 
Do not incorporate it in a spreadsheet that will be compiled and 
saved as an LOB] file. Although the code will compile. the 
referenced LOB] file will not be read. 

2. Format. The format for the OBJECT block-identifier is as follows: 

OBJECT: "filename.o· 

The identifier references only one linkable-object file, but you may include 
as many OBJECT identifiers as you wish. 

TIW relative or absolute pathname of the linkable-object file is enclosed in 
quotation marks. 

3. Search rules for linkable-object files. As your spreadsheet program 
compiles. the INTERVIEW's filing system is searched for the linkable-object 
files referenced in OJBECT identifiers. 

• If the referenced LOBJ filename begins with FDll, FD21, or HRDI, the 
INTERVIEW interprets it as the absolute pathname and makes only that 
one search. 

• Pathnames beginning with a j indicate that the root directory on each 
drive should be the beginning point of the search. The drives are 
searched in the foHowing order: current drive, FDI. FD2. and HRD. 

• Otherwise, the name may be a one-word filename or a relative 
pathname which includes the directories leading to the file. The highest 
directory in a relative pathname must reside in the current directory or 
in one of the /lib subdirectories. The following directories-and only the 
following directories-are searched. in the order given: 

1. current directory on the current drive (indicated on the File 
Maintenance screen) 

2. lusr/lib on the current drive 
3. IsysJ1ib on the current drive 
4. FDllusrllib 
5. FD21usrllib 
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6. HRDlusrflib 
7. FDJ Isys/lib 
8. FD2!sys/lib 
9. HRDlsys/lib 

If the pathname is not located in any of these directories. the program will 
not compile and an error message will be returned to the operator. 

(B) Complied LOBJ Code is Combined with Spreadsheet 

During compilation, the compiled· spreadsheet in the LBOJ file is combined with 
your active spreadsheet program. This means that the LOBJ code must be 
compatible with the current menu setups and spreadsheet program-as though 
the source code of the LOBJ file were actually present in the spreadsheet buffer. 

(e) Counter and Flag Conditions 

Special consideration is given to COUNTER and FLAG conditions during the 
Compile ::_~~:: opearation. The system identifies the condition as either 
transitional or status. (See Section 27.2.) If it is used both ways in the same 
spreadsheet file. it will always be identified as transitional. 

Within a single spreadsheet program. you may reference more than one LOBJ 
file which uses the same COUNTER or FLAG. If one of the files uses the 
COUNTER (or FLAG) as a transitional condition. however. all other referenced 
files containing the same COUNTER (or FLAG) must also use it as a transitional 
condition at least once. This rule ensures that each action on the specified 
COUNTER (or FLAG) will consistently trigger the appropriate COUNTER (or FLAG) 

conditions. 

(D) Advantages of Compiled Spreadsheet 

Linkable-object files assist the programmer in efficiently using the INTERVIEW's 
memory and spreadsheet buffer. 

• When commonly utilized conditions and actions are saved in linkable-object 
files. space in the spreadsheet buffer otherwise dedicated to this purpose can 
be used for additional programming. 

• Since the code in LOBJ files has already been compiled. the INTERVIEW 
can support a larger program without a corresponding increase in compilation 
time. 

• The spreadsheet code in a linkable-object file is transparent to the 
configuration of the unit. LOBJ files created on one unit can be used on a 
unit configured differently. as long as the code is compatible with the various 
menu parameters. 
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24.5 Comments in a Spreadsheet Program 

You may write comments to yourself or to others who may view your spr.eadsheet 
program. Comments begin with /* and end with */, as in the examples below. Use 
comments generOUSly throughout spreadsheet programs. Since comments are ignored 
by the compiler. they do not affect the compilation time of the program. 

(A) Characteristics 

1. Valid characters. When an opening /* is detected by the compiler. 
everything that follows is disregarded until a closing" / is encountered. This 
means that all hexadecimal, control, and ASCII characters (or character 
combinations) are valid in comments. The El, tID, g). and not-equal symbols 
are also legal entries. 

Two entries are not legal in comments. The first is the IBl symboL It cannot 
be used because it is not a valid Protocol Spreadsheet entry. (Bit masks on 
the spreadsheet are delimited by ( and »)). An alarm will sound if you try 
to use the bit-mask symboL The second invalid entry is the closing 
delimiter (* /). An embedded" I causes the comment to be ended 
prematurely. Since the remainder of the comment (and the programmer's 
intended closing" J) is a syntax error, the program will not compile. 

2. Length. For practical purposes, make comments as long as you wish. They 
may span several lines. or they may be empty. 

3. Location on spreadsheet. Comments may be placed within any of the 
programming blocks: OBJECT. CONSTANTS, LAYER, TEST, STATE, 

CONDITIONS, ACTIONS, or NEXT_STATE. In CONDITIONS blocks. however. 
they must appear with at least one valid condition. The following 
CONDITIONS block containing only a comment will cause compilation to be 
aborted: 

ST ATE; message 
CONDITIONS: '* KEYBOARD " • * / 
ACTIONS: SEND -(FOX»' GOOD_BCC 

Since the compiler ignores anything inside the /* *1 delimiters. it can find 
nothing in the CONDITIONS block. When you go to the Protocol Spreadsheet 
and search for error messages. the following message will be displayed: 
"Empty Conditions Section. " 

Comments may not be embedded within a keyword. This program also will 
not compile: 

STATE: message 
CONDITIONS; KEY/· This oomment will cause a syntax error'/BOARD •• 
ACTIONS: SEND • «FOX)) • GOOD_BCC 
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(8) Using Comments 

Comments are particularly useful in describing the purpose of a programming 
block. Let's return to the two programming examples in which branching to 
another state occurs based on DTE Info-frame addresses. The fonowing 
comment makes the programmer's intentions clear. 

STATE: frmadd 

'" If a DTE INFO frame has an address 01 C1. go to state "respfrm.· For aU other 
DTE INFO frames, go to state "otherfrm." *' 

CONDITIONS: DTE INFO 
NEXT STATE; otherfrm 
CONDiTIONS: DTE INFO ADR= C1 
NEXT_STATE: respfrm 

Comments can be useful debugging tools. Suppose the same comment appeared 
in the programming example with the order of the two triggers reversed. 

ST ATE: frmadd 

,. If a DTE INFO frame has an address of C1, go to state "respfrm." For all other 
DTE INFO frames, go to state ·otherfrm." "' 

CONDITIONS: OTE INFO ADR= Cl 
NEXT STATE: respfrm 
CONDiTIONS: DTE INFO 
NEXT _ STATE: otherfrm 

With the comment present. it is easier to identify the discrepancy between the 
programmer's expectations and the actual program. 
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OBJECT: (object block-Identifler(s). If included, must precede all other identifiers 
OBJECT: 

CONSTRNTS: (global constants are defined here; they can be 
accessed throughout the test) 

LRYER:l 
CONSTRNTS: (Layer 1 constants defined here apply to 

this and following layers) 

TEST: 
CONSTRNTS: !test constants are defined here; 

they apply to all states within the test) 

STATE: 

STRTE: 

TEST: 
CONSTRNTS: . (constants for this test are defined here) 

I STATE: 

LAYER: 2 
CONSTRNTS: (Layer 2 constants defined here apply to 

this and following layers) 

Figure 25-1 Constants may be defined in three different locations: before the first layer, after a 
layer identifier, or after a test identifier. 
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25 Constants 

The Protocol Spreadsheet permits the use of constants as a means of simplifying the creation 
and modification of test programs. A constant is merely a symbolic reference to a predefined 
string of characters. 

25.1 Definition of Constants 

There are three legal1ocations for the definition of a constant: in the opening lines of 
a program, at the beginning of a layer. or at the beginning of a test (see 
Figure 25-1). Constants must always be defined at the beginning of the programming 
block in which they are referenced. A test-level constant may not be preceded by a 
lower-level block identifier (STATE. CONDITIONS, or ACTIONS). A constant defmition 
or definition block must be followed by another keyword. 

A constant definition begins with the identifier CONSTANTS. A colon (:) may follow. 
The constant name is then entered. Next comes the definition. a text string which 
the constant represents. The constant name and text string may be separated by an 
equal sign (=). The text string is enclosed in double quotes. Each constant 
definition comprises a single logical line. Logical lines wrap as needed to subsequent 
lines on the spreadsheet. but they do not contain hard returns. See Se~tion 26.1 (A). 

More than one constant can be defined fonowing a single CONSTANTS identifier. 
Fonowing is the suggested format for a constant definition block. A constant 
definition block (whether it contains one or more definitions) must be followed by 
another block identifier . . 

CONSTANTS: 

cmd adr 
resp-adr 
reseiid 
retries 

:: ·OS" 
:: ·01· 
= ·'.5" 
'" "10· 

To include quotation marks or backslashes in the definition string of a constant. 
precede each with a backslash escape-character (\). Here. for example. is the 
constant definition of a general poll: 

CON~TANTS: drop_A .... AA'" ," ..... 

The backslash will be deleted by the parser when the constant definition is scanned: 

AA"" ... 
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If the constant is contained in a search or transmit string. it will not be scanned for 
the escape character or for closing quotation marks. The characters shown above 
represent the expanded constant. Notice that the enclosing quotation marks of the 
definition string are not actually part of the constant. In our example. the following 
string will be searched for or transmitted: 

AAIt U liQ 

25.2 Constant Names 

Constant names must begin with a letter or underscore character. They may include 
any of the following characters: underscore ( _ ), upper or lowercase letters. and 
decimal numbers 0 through 9. Upper and lower case letters are distinguishable in 
constant names; for example. constants big. Big. and BIG will not be confused by the 
INTERVIEW's compiler. 

25.3 Scope 

The relative placement of a constant's definition within a program determines its 
scope, or active range. 

(A) Global Constants 

If you want to be able to reference a constant anywhere within a program. you 
must define it in the first lines of the program. Only an OBJECT block may 
precede global constants. No other block-whether a block identifier (LAYER. 
TEST, STATE. CONDITIONS, or ACTIONS) is entered or implied-may be placed 
before a global constant. 

(8) Layer Constants 

A layer constant must be defined before the first reference to it. The definition 
is placed in the lines following the LAYER identifier. (In a single-layer program, 
the LAYER identifier may be omitted.) 

The definition of a layer constant must fall outside component blocks of the 
layer (outside of tests and states). 

A layer constant can be referenced within any test, state, or trigger which that 
layer contains. It may also be referenced in any other layer which follows on 
the spreadsheet. The only exception to this is when the constant is superseded 
by a constant of the same name (see the section on precedence which follOWS). 
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ee) Test Constants 
A test constant must be defined at the beginning of a test block and before the 
first reference to the constant. While the TEST identifier may be absent in a 
single-layer, single-test program, the scope of a constant can only be limited to 
a test if it follows a TEST identifier. 

A test constant cannot be defined within a state, but it can be referenced by any 
trigger in any state which the test contains. 

25.4 Referencing Constants 

Whenever you refer to a constant in your spreadsheet program. the constant name 
must be enclosed in double parentheses-for example. «Frrnslze». Use the key 
sequence S-(!} and ~Hil to create double parentheses. Shown here is the constant 
ADDRESS which replaces an SDLC frame address used throughout the test. When the 
frame address is modified. only the constant need be changed. 

LAVER: 2 
TEST: polling 

CONSTANTS: 
ADDRESS .. ·C1~ 

STATE:lnit 
CONDITIONS: ENTER STATE 
ACTIONS: SEN!) SNRM ADR.. «ADDRESS» P1F= 1 

TIMEOUT retransm RESTART 3.000 
CONDITIONS: RCV UA AOR= «ADDRESS» P/F= 1 
ACTIONS: TIMEOUT retransm STOP 

RESET NR RESET NS 
NEXT STATE: Info xfr 
CONDiTIONS: TIMloUT retransm 
NEXT_STATE:fntt 

As long as syntax is observed, a constant may be used to replace a large block of 
text which would otherwise be repeated. Following is an example of a long. 
repetitive text block given as a constant definition and referenced within the program 
as «LK_SETUP». Notice that the constant definition is contained in a single logical 
line. The highlighted plUS symbols, automatically generated by the spreadsheet editor. 
indicate the point at which the line wraps on the screen. 

l.AVER:2 
CONSTANTS: 
LK SETUP ., ¥ ACTIONS: SEND DISC PROMPT \. Disconnect 1Ink\· COND] 
TIONS: RCV UA ACTIONS: PROMPT \ "Dlsconnected\· CONDITIONS: RCV 
DISC·ACTIONS: SEND UA CONDITIONS: RCV SABM ACTIONS: SEND UA PR 
MPT·" • LInk restarted\·· 

TEST: fink up 
STATE: fr setup 

CONDITIONS: ENTER STATE 
«LK SETUP» -

NEXT STATE: fr 
,STATE: fr 

CONDITIONS; ENTER STATE 
ACTIONS: SEND INFONR., 01 
CONmTIONS:RCVFAMft 
ACTIONS: PROMPT "FRMR receIVed-test OK.· 
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NOTE: Global and layer constants declared on the Protocol 
Spreadsheet may be referenced on any of the Trigger Setup 
screens as part of a receive or transmit string. 

25.5 Nested Constants 

The definition of a constant may include a reference to another constant. This is 
called nesting. An example of nested constants is shown below. On the Protocol 
Spreadsheet, it is possible to nest constants eight levels deep. 

CONSTANTS: 
send len = ·000· 
rev_1Cn = ·001' 
send_data == "data «send_len»· 
send-Pkt '" "send «sand_data»' 

NOTE: It is illegal to define two constants circularly. If. for 
example. you define CONSTANTS: peat = «repeat» and 
CONSTANTS: repeat = (( peat». you will receive an error message 
when you attempt to run the program. . 

25.6 Precedence 

Programming practice usually restricts constants to a single definition. A given name 
should remain the same throughout the entire program. 

In some special cases a constant name may have definitions that differ in separate 
parts of the test. It is not legal to define the same constant nam~ twice at the same 
level within the same block; however. the same constant name can be defined 
differently inside of distinct blocks. You might. for example. define a global constant 
as maxlength '" "8" at the beginning of a program. Nothing prevents you from 
defining a constant as maxlength = "128" within a layer or test included in the same 
program. 

NOTE: Use the ability to give different definitions to the same 
constant name sparingly and with great caution. 

The rule of thumb is this: When the same constant name is defined more than once. 
the value of the constant is controlled by the smallest block in which it resides. 
When that block ends. its value is controlled by the next larger block. and so on. 
So. a constant might have different values within a TEST, within a LAYER, and 
throughout the remainder of the program. 
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Consult the following example. Globally, the constant maxlength has a value of 8. 
This value holds until the constant takes on a new value in Layer 2. where it is 
defined as m8xlength .. "US". Inside the Layer 2. test named ehortfrm, maxlength is 
briefly given a value of 4. In Layer 3, the constant maxlength is not redefined. and 
its value returns to 8 (since this is the global definition of the constant). 

CONSTANTS: 
maxlength :: "S" 

LAYER: 2 
CONSTANTS: 

maxlength = "128" 
TEST: shortfrm 

CONSTANTS: 
maxlength = ·4· 
STATE: supfrm 

CONDITIONS: 

LAYER: 3 
TEST: pktlen 

STATE: ciatapkts 
CONDITIONS: 

25.7 Expansion 

The spreadsheet editor checks constant definitions and references for several types of 
errors as you enter your program. In the interest of time. however, it will not 
expand a reference to a constant embedded in a text string. This means that nested 
constants are not checked for errors as you write your program. 

The compiler expands these constants when you run the program. and any obvious 
errors will result in an operator message. Be advised, however. that it is possible for 
embedded constants. once expanded. to produce a valid. but unintentional. program 
variation. 
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. 
AUTO-IN 

M 
_ 

• -"'- - M;M -_. 
BEGIN END CLEAR DELETE MOVE COpy IN/OUT 

A4W = 

Figure 26-1 Press the EDIT key to access special editing functions on the Protocol Spreadsheet. 
Press FI to access additional editing functions. 
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As you create a spreadsheet program, you may use any of the keys on the editing keypad to 
modify your entries. Sophisticated editing options are added to these basic functions when 
you press ~ (see Figure 26-1). EJ is an alternate action key which returns you to program 
function keys if you press it a second time. 

26.1 Basic Editing Functions 

Use the editing keypad on the right of the keyboard to perform simple editing 
functions (see Figure 26-2). 

--"'" 
-.. t -
f- - ~ 

lWI!.I, .J, -- -
I I I 

Figure 26-2, The editing keypad. 

(A) Insert and Delete Keys 

The top three rows of the keypad contain insert and delete functions. 
Available functions are insert a character. delete a character. rubout a character 
and insert. delete. or clear a line. 

Insert Line and Delete Line functions apply to the logical line. not the physical 
line. A logical line has segments which end at the end of the screen but are not 
terminated with a 8. Instead. the logical line wraps to the next line or lines 
on the screen. You can distinguish a logical (wrapped) line by the highlighted 
plus symbols (I) at the end of each segment on the screen. When you insert a lin,. it appears above the first segment of the wrapped line. When you delete a 
logical line. all of its segments are deleted. 
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1. =rJ is an alternate action key. Press it once to enter Insert mode (the label 
<Insert> appears at the top left of the screen). Then type a character. The 
character is entered at the cursor position. All text moves right. Continue 
to insert characters as needed. 

Press = again to leave Insert mode. Any character you type subseque!\tly 
will overwrite an existing character at the cursor location. 

2. l!I!l inserts a blank line above the logical line where the cursor is located. It 
also puts you into <Insert> character mode. Use = as described in the 
previous paragraph to exit <Insert> mode. 

3. R!l deletes the character under the cursor. The next character to the right 
moves under the cursor, and remaining text shifts left. 

4. Hill removes the logical line that the cursor is on. 

5. ICWIII erases the remainder of the logical line from the cursor position and to 
the right, leaving the line empty. 13-IClWI erases the entire logical line which 
the cursor is on, but not the space the line occupies. 

6. (]\[] deletes the character just to the left of the cursor and moves the cursor 
left one space. Use ()[) to correct an error in the most recent keystrokes. 

(8) Cursor and Movement Keys 

1. ffl and I!J move up or down the screen one line at a time. l3-ffl moves the 
cursor to the first line of the file. 13-I!J moves the cursor to the last line of 
the file. 

2. 8 and 8 move the cursor to the right or left one space at a time. 13-8 
moves the cursor forward to the beginning of the next field. 8-8 moves 
the cursor back to the beginning of the previous field. ~-8 moves the 
cursor forward to the end of the current line. ~-8 moves the cursor back 
to the beginning of the current line. 

3. E3 moves the cursor to the top left-hand comer of the current screen. 

4. IJi) leaves the cursor where it is and moves text down one line at a time. 

s. (}I) moves text up one line at a time. without changing the cursor location. 

6. (mtJ recalls the previous screen of text and locates the cursor at the same 
relative position on the screen. 

7. lJIl moves the cursor to the same relative position on the next screen of 
text. 
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(C) Other Keys on the Pad 

1.8 provides a means for "saving a place" in a program file. With the 
cursor at a desired location. press 8. then any number from 6 through 9. 
This marks the column and row in memory (no mark actually appears). At 
any time. you may locate one of ten possible marks in the file. Press 
8-8. then the desired number to move forward or back through the file 
to the desired location. 

2. ~ is not currently implemented. 

26.2 Editing Function Keys 

The editing keys shown in Figure 26-1 appear when you press §il with the Protocol 
Spreadsheet displayed. Press El again to move back to the program function keys. 
When you press [fI] for BLOCK, a subset of editing options appear. Press 8 to move 
from this subset back to the top level of editing functions. 

(A) Block Functions 

With the regular spreadsheet programming selections displayed. press §TIt then 
BlOCK ({§) to display the block commands. Six editing commands (keys lBl 
through (f!) operate on blocks of text. When you are using a Clear. Delete. 
Move, Copy or Write command. you must mark the beginning and end of a 
block prior to executing the command. 

L Begin and End. Use BEGIN to mark the first character of a block at the 
cursor location. Move the cursor one position to the right of the last 
character you want to include in the block. Then press END. The block. 
once defined. is highlighted. Whenever a block is highlighted. you may 
clear. delete. move. or copy the block or write it to another file. 

NOTE: The block may be defined in the reverse direction. The 
cursor must be located one position to the right of the first 
character of the block and located over the last character of the 
block. 

2. Clear. Press 1m for CLEAR to "unmark" a block. The highlighting 
disappears to indicate that there is no longer an active editing block. 

3. : Delete. Press {ffi for DELETE to remove the marked block. Text below the 
block fills in the deleted area. 
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NQI:E: You may recover a deleted block using the Undelete 
command on the alternate set of editing function keys. Repeated 
use of the Undelete command will recover up to ten deleted 
blocks. The text is recovered in the reverse order in which it was 
deleted-Le .• last deleted. first recovered. 

4. Move. To move text. define a block and locate the cursor at the position 
where you want the text block to start. Then press MOVE. The text is 
removed from its original location and is inserted at the cursor location. 
The moved text remains highlighted as a block. 

To retain the original line breaks in the text, insert a blank line at the 
position where the new text will be located. Otherwise. inserted text will be 
placed at the beginning of the line marked by the cursor. 

s. Copy. To copy text, mark a block. move the cursor to the desired location. 
and press COPY. A duplicate of the text block appears. highlighted. Since 
the block is already marked, you may copy it repeatedly without remarking 
it. 

6. In/Out. To access the four ReadlWrite options. press the function key 
marked IN/OUT. A new rack of function keys appears (see Figure 26-1). 

These functions are explained in Section 26.2(B). 

(8) Read and Write 

The READ and WRITE commands are block commands but are exceptions in that 
they allow you to move text into and out of your program file. You can use a 
READ command as you would a load command to call in other Protocol 
Spreadsheet files. Likewise. you can save a copy of the Protocol Spreadsheet 
using a WRITE command. 

The four command options on this rack of function keys are Read Formatted. 
Read Unformatted. Write Formatted. and Write Unformatted. 

1. Formatted Read and Write commands. Read Formatted and Write 
Formatted are intended for use with spreadsheet files and any other files 
which contain non-printable (non-ASCII) characters: 

• Special characters such as bit masks. (fJ. lID ••••• [gJ, «, and» 

• Any control characters outside the limited subset listed in the following 
paragraphs for unformatted Read and Write commands 

• "Packed" hex characters; that is, hex characters as they appear on the 
screen (for example 1"£. :t". and "0). 
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The WJ!te Formatted command saves these non-printable characters as 
expanded ASCII and uses pound signs (#) and backslashes (\) as prefixes to 
mark their location for later decoding. Thus, when a file is written, # 
becomes ##, \ becomes \ \. while :to becomes #30, [EJ becomes" 7E, and so 
on. 

The Read Formatted command decodes the expanded representations 
properly and displays them as they previously appeared on the Protocol 
Spreadsheet. If by mistake you use the Read Formatted command on a 
pure ASCII file which contains backslashes or pound signs, the INTERVIEW 
will attempt to decode the characters which immediately follow. For 
example. a preprocessor directive from an #include file such as 

#define max 5 

will be decoded as 

DE fine max 5-which obviously cannot be interpreted by the preprocessor. 

2. Unformatted Read and Write commands. Read Unformatted and Write 
Unformatted are intended for use with #include files and other pure ASCII 
files. Any files that contain only ASCII and a limited subset of control 
• characters may be successfully read in or written to disk with these 
commands. The set of control characters which are recognized and retained 
by these commands fonows: 

• Tab ('1r) 

• Form Feed (r,,) 

• Carriage Return (<it) 

• Bell ('t) 

• Line Feed ('-,) 

Any other control characters are stripped from the file when one of these 
commands is used-as are packed hex characters ~F. ,\, and so on) and 
special characters. 

NOTES: 

a. If you mistakenly use a Write Unformatted command on a file which 
contains non-printable characters. these characters will be stripped from 
the file without warning. 
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b. Since no messages inform you of whether file contents are formatted or 
unformatted when you perform a Read or Write, you should keep track 
of the file type for later reference. An easy way to do this is to append 
a suffix (such as _u for unformatted or J for formatted) to the 
filename. #include files. which end with the sUffix .h, require the Read 
Unformatted and Write Unformatted commands. 

3. How to execute a Read command. To copy an existing file into the Protocol 
Spreadsheet, place the cursor at the location where you want the file to 
start. Press READ/F or READ/U, whichever is appropriate (see previous 
paragraphs), and type in the exact filename (full or relative pathname). 
Then press §] or 8. The entire file is highlighted and copied at the 
cursor location. Any original spreadsheet text beyond the cursor position is 
pushed to the end of the file which has been read in. 

NOTES: 

a. When giving the filename to be read. provide the location of the file by 
disk. If the destination disk is omitted, only that one named in the 
current directory on the File Maintenance screen will be searched. If 
the me is located on the current directory disk. it will be read; 
otherwise. an error message will appear at the top of the screen. 

b. You may read in an entire spreadsheet file without affecting the 
configuration of other menus in the INTERVIEW. A full program. 
containing the spreadsheet and the contents of all other menus, must be 
loaded from the File Maintenance screen. See Section 13.3(E). 

4. How to execute a Write command. You may file a copy of all or part of 
your spreadsheet entries using one of the Write commands. First. mark the 
beginning and end of the block you wish to save to a file. Then press 
WRITE/F or WRITE/U, whichever is appropriate (see previous paragraphs), and 
give the full or relative pathname of the me when prompted. Press ~ or 
~. The file will appear in the directory listings on the File Maintenance 
screen. If you type in the name of a file which already exists. your 
spreadsheet text block will overwrite the entire file. 

NOTE: If you wish to save the configuration of other menus 
along with your spreadsheet program. use the Save command on 
the File Maintenance screen; see Section 13.3(F). 

(C) Other Editing Commands 

To return to the main set of edit keys from the bank of Block commands. press 
8. The remaining commands in the set are described in subsequent 
paragraphs. 
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1. Undelete. You can return the last deleted line or block to the screen. First. 
locate the cursor where you want the deleted text to appear. and press 
UNOELET. The deleted text will be inserted at the cursor location. Repeated 
use of the Undelete command will recover up to ten deleted blocks. 

2. Find. Press FINO. and the prompt "Find:" t along with the cursor, appear at 
the top of the screen. Type in the string you wish to locate. and press 8. 
The command performs a forward search to the end of the file. Press 
AGAIN to search for another occurrence of the same string. The message 
"Text not found" is posted at the top of the screen if the entered text does 
not occur between the last cursor location and the end of the file. 

3. Replace. To replace a text string (with a maximum of 50 characters). press 
REPLACE. The prompt "Find:" appears at the top of the screen. Type in 
the string that you want to replace, and press S or 8. The prompt 
.. Replace with:" appears. Type in the new string. and press S or 8. 
The command searches forward in· the file from the cursor position and 
replaces the first occurrence of the string. To continue replacing the old 
string, press AGAIN, until the message "Text not found" is displayed at the 
top of the screen. The search for the text string stops at the end of the ftIe. 

NOTES: 

a. If you want the entire file to be searched, make sure the cursor is 
positioned at the beginning by pressing 8-ffi. 

b. Case does make a difference. If the string "echo" is replaced. "Echo" 
win not be replaced. 

4. Again. You may repeat Find and Replace commands by executing the 
command. then pressing AGAIN. 

5. Go-line. To move from one line to any other line in the file. press 
GO-L.INE. When prompted. enter the sequential number of the line you 
want, and press [3 or 8· 

6. Auto-indent. <indent> will appear at the top right of the screen when 
Auto-indent is on. Auto-indent is an alternating function key. If the 
indent cue does not appear. press the function key once to turn on 
Auto-indent. Press the function key again to turn off indentation. 
Auto-indent is active both when editing keys and program function keys are 
active. 

NOTE: To move through the program one line at a time at the 
points of indentation. use the E3 key instead of the ffi and fB 
keys. 
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This feature is an aid in setting up spreadsheet programs. When you use a 
function key to enter a keyword. the keyword appears on a new line, and. if 
it is a component belonging to a larger block. it is indented. For example. if 
you press LAYER:. the keyword is not indented. but if you press TEST. the 
keyword TEST: appears on a new line. indented three spaces from the first 
letter of its "owner" (LAYER). When you press STATE. the keyword STATE: 

is indented another three spaces, to show that it is a component of the test. 

NOTE: If you type in your spreadsheet entries. the last level of 
indentation is observed; however. other auto-indent features are 
not applied to manual entries. 

7. Go-error. Most syntax errors made on the Protocol Spreadsheet are 
indicated by strike-through of the text where the error occurs. Press 
GO-ERR to move to the first editing error found moving forward (down) 
through the file. Press GO-ERR once more to move to the next editing error. 
The search for editing errors stops at the end of the file. and the message 
"No more errors" is displayed at the top of the screen. 

Errors which are detected by the C translator. preprocessor. or compiler are 
not indicated by the editor. When you press ~ and the test is compiled, 
the errors will be noted. If there are errors in the test. the INTERVIEW 
will revert to the Protocol Spreadsheet and display a diagnostic message 
about the first error rather than run the test. Press GO-ERR to search for 
additional errors until the "No more errors" messages is displayed. 

If you leave the Protocol Spreadsheet to go to another screen, but then want 
to review the list of the errors again, return to the Main Program menu. 
Press !W. S, (E!J (spreadsheet screen. edit, GO-ERR). Repeat GO-ERR for 
the next one. When there are no more errors. a prompt to that effect will 
appear at the top of the screen. 

Error messages are listed in Appendix A. 
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27 Layer-lndep,ende,ntConditions 
and Actions 

Condition,-and ... action triggers are the basic programming elements on the INTERVIEW 
Protocol Spreadsheet. Triggers can he thought of as "If, Then" statements, organized on the 
spreadsheet under the headings CONOITIONS and ACTIONS. Each pairing of· CONDITIONS and 
ACTIONS on the spreadsheet represents one trigger, similar to but also more comprehensive 
than one of the sixteen Trigger Setup screens (see Sections 21 and 22). Any number of 
triggers may be created in the spreadsheet program. 

During a test, a trigger condition is active (potentially true) whenever the state it belongs to is 
active. An action is taken whenever the condition (or set of conditions) preceding it is true. 

This section covers those conditions and actions that are not local to a particular protocol at a 
particular layer of programming. These are the conditions and actions that are made available 
as softkey selections in every state in the program without exception. 

27.1 Naming Requirements 

Flags. accumulators. signals. counters, timers. and timeouts are layer-independent 
trigger entities that are created by the user in any number and combination and 
called out by keyword (FLAG, ACCUMULATE, SIGNAL, COUNTER, TIMER, TIMEOUT) and 
by name. The names are assigned .by the user and referenced in triggers throughout 
the program. 

A name on the Protocol Spreadsheet must not exceed sixteen characters nor include 
any except the fifty-two alpha characters (upper and lower cases) and the ten 
numeric characters in addition to the underscore ( _ ) character. The first character 
in each name must be an alpha character. 

The pra9tical size limit for the names of counters. timers, and accumulators is eight 
characters. since a longer name cannot be called out on the tabular and graphic 
statistics screens. 

For the sake of program readability, we recommend that all user-assigned names be 
entered in lower case. In this waytheywiU be distinguishable from keywords. The 
spreadsheet compiler does not insist on lower case for user-assigned names. however. 
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The spreadsheet.,. compiler does treat upper- and lower-case names as distinct. A 
timer named delay will not be referenced by the name DELAY (or Delay). for 
example. Keywords are treated differently: typing tImer has the same effect as typing 
Timer or TIMER or pressing the softkey that writes TIMER to the screen. 

Names of clifferent entities need not be kept distinct. The program will have no 
trouble keeping a SIGNAL named ready separate from a FLAG of the same name. 
(The user may have difficulty keeping them separate, however.) 

27.2 Rules for Combining Conditions 

Several layer-independent conditions are "transitional" (or "instantaneous") 
conditions. in that they are true only for the instant that they transition to true. 
These transitional conditions are enter-state, timeout, keyboard, time-of-day, and 
signal conditions. Triggers that combine two transitional conditions are illegal and will 
not compile, since there is no chance of two transitional events occurring 
simultaneously. 

The other class of layer-independent conditions. comprised of buffer-full. counter, 
and flag conditions, may be thought of as transitional/status. When used alone in a 
trigger, these conditions are true only at the moment they transition to true. 

For example. the condition COUNTER retries GE 5, used by itself preceding an Actions 
block. will be true once when the counter increments from 4 to S. but not when the 
same counter increments to 6. For the condition ever to be true again. the counter 
must first transition to a value less than 5. 

When used in combination with transitional conditions. these transitional/status 
conditions are checked for a current status of true at the moment the transitional 
condition transitions true. They may retain this status of true indefinitely. 

Here is an example of a transitional/status condition (counter) used in combination 
with a transitional condition (timeout). 

CONDITIONS: TIMEOUT response 
COUNTER retries GE 5 

ACTIONS: ALARM 

This set of conditions will be true every time the timeout occurs as long as the 
counter retains a status of greater than or equal to 5. 

When a transitional/status condition is used in combination with one or more other 
transitional/status conditions. the first condition in the user-defined sequence of 
conditions will be transitional, while the others will be checked for truth or falsity 
only when the first condition transitions to true. Take. for example. a scenario 
where a counter increments five times and then a flag increments five times. On the 
fifth flag increment. the following set of conditions will be true: 

CONDITIONS: FLAG true last 101 
COUNTER true_first EQ 5 
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The conditions are satisfied because the flag is transitional while the counter is static: 
at the moment the flag transitions to binary 101 (decimal 5). the counter is checked 
for a status of S. Both are true. But given the same scenario. this set of conditions 
is false: . 

CONDITIONS: COUNTER true first EQ 5 
FLAG true.,Jastl 01 -

Here. the counter condition is transitional, the flag is static-simply because the 
counter condition is listed first. The flag condition is checked only at the moment 
the counter attains the count of 5. After that. the flag is not checked again. 

The condition logic is streamlined in this manner in Ofde,rto be economical of 
processor time, on the assumption that in a typical application the user knows which 
of two conditions will be satisfied first. If the user does not know whether the 
counter or the flag in the above example will increment to 5 first. nothing prevents 
him from entering twOtriggefS. both ha'Vingthosame conditions but in a different 
sequence. Or he may enter the pair of· conditions on a Trigger Setup menu. where 
combined transitional/status conditions generate enough code to cover all 
contingencies. See Section 21.2(B)2. 

NOTE: Additional rules may apply when the COUNTER or FLAG 
transitional/status condition is used in a spreadsheet program 
compiled and saved as a linkable-object file. See Section 
24.4(B). 

27.3 Layer-Independent Conditions 

The eight softkeys that represent the full set of layer-independent conditions are 
shown in Figure 27-1. 

(A) Enter State 

This condition is true immediately as the current state is entered. Control of the 
action in effect reverts to the previous state. In the example below, 
ENTER_STATE is used as the condition for an alarm action in seoond state. The 
counter condition in first state effectively controls this alarm. 

STATE: first 
CONDITlONS: COUNTER frm err EQ 10 
NEXT STA 1E: second -

STATE: seoond 
CONDITIONS: ENTER STATE 
ACTIONS: ALARM -
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Figure 27-1 The eight layer-independent conditions are shown in the bottom two racks of 
softkeys. 

(8) Timeout 

Any number of decrementing timeout timers may be started as trigger actions 
and monitored by trigger conditions. The condition is true when the timeout 
timer expires. 

Here is an example of a timeout condition: 

TIMEOUT response 

where response is the name of the timeout timer. 

After pressing the TIMEOUT softkey or typing TIMEOUT followed by space, enter a 
name. The name can reference a timeout timer that was started either in a 
spreadsheet action or a trigger-menu action. 

(C) Keyboard 

Enter a list of characters produced by keystrokes. Any key or key-combination 
that produces a character on the ASCII table in Appendix D 1 is valid input in 
this field. Lists in the spreadsheet program can extend to 128 characters. 

In Run mode when any key on the list is pressed, the condition will be true and 
(if this is the only condition) will initiate a trigger action. 
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An example of a keyboard condition is the following: 

CONDITIONS: KEYBOARD "1 • 

Note the space following the 1 entry. Here the II! key or the space bar will 
satisfy the trigger condition. Dual quotation marks are required for all lists and 
strings on the Protocol Spreadsheet. 

(D) Buffer Full 

This condition is true at the moment the 64-Kbyte character buffer is full. Use 
this condition to trigger a display-freeze (CAPTURE BOTH OFF) whenever the 
earliest data in the display buffer is the most important and you do not want it 
to be overwritten. Here is an example of a trigger that will retain the first full 
buffer of data: 

eE) Counter 

CONDITIONS: BUFFER FULL· 
ACTIONS: CAPTURE BOTH OFF 

Any counter named and operated as a trigger action may be monitored as a 
trigger condition. To create a counter condition. press the COUNTER softkey or 
type COUNTER followed by a space. 

An example of a spreadsheet counter condition is the following: 

CONDITIONS: COUNTER byte_no EO 128 

where byte_no is the name, eO(ual) is the relational operator, and 128 is the 
decimal value. 

1. Enter counter name. Name the counter to be monitored. See Section 27.1. 
Naming Requirements. 

2. Relational operator. As soon as a counter name has been typed and 
followed by a space, a rack of soCtkeys appears with names of relational 
operators. See Figure 27-2. 

:Figure Z1-2 A set of relational operators compares the counter value to a 
user-entered value. 
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Make the appropriate selection to specify when the counter condition will be 
true. The counter may be tested for a value equal to (EQ), not equal to 
(NE). greater than or equal to (aE). less than or equal to (lE). strictly 
greater than (aT). or strictly less than (l T) the value entered on the 
spreadsheet. 

When a COUNTER condition is used alone, it is a transitional condition. This 
means that it is true only when it transitions to true. For example. a 
condition that said COUNTER drops NE 5 would be true when COUNTER drops 

ttansitioned from 5 to 6-that is. on the transition from equal 5 to not equal 
5; but the condition would not be true when 6 changed to 7. 

In combination with another condition (that is. more than one condition per 
acdon or set of actions), a COUNTER condition normally is a status condition. 
not a transitional condition. As a status condition. COUNTER drops NE 5 is 
true any time the status of the counter is not 5. Refer to Section 27.2. 
Rules for Combining Conditions. 

NOTE: Additional rules may apply when the COUNTER 

transitional/status condition is used in a spreadsheet program 
compiled and saved as a linkable-object file. See Section 
24.4(B). 

3. Enter the counter value. Enter the value as a whole decimal number. Each 
condition can monitor a 32-bit counter for decimal values ranging from 0 to 
4,294,967,295. 

(F) Time 

NOTE: The Current value for a counter on the Tabular Statistics screen 
is maintained to seven decimal places. for a maximum counter display of 
9,999,999. The 32-bit binary counter can attain much higher values 
than this, however-the decimal display on the statistics screen merely 
rolls over to zero and continues counting. Spreadsheet counter conditions 
can monitor for values up to the maximum of over four billion. If a 
trigger looks for a counter value higher than this maximum. it will never 
be satisfied. 

The time of day once a day or once a month can satisfy a trigger condidon. 
Here. for example, is a trigger condition that comes true at 3 P.M. each day: 

CONDITIONS: TIME 1500 

1. Enter day of motrth or time of day. Press the TIME softkey or type TIME 

followed by a space. The next entry will signify day of month if it is a 
two-digit entry. If it is four digits. it will signify the time of day in 
twenty-four hour format. 
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2. Enter time of day. If the entry following TIME is a two-digit. day-of-month 
entry, it must be followed by time of day in a four-digit. twenty-four hour 
format. 

(G) Flag 

Sixteen intemal flag bits are reserved for every flag mask that is named in 
Protocol Spreadsheet conditions and actions. 

NOTE: The eight flag bits on the Trigger Setup screens are the 
low-order bits of a flag mask that can be accessed on the Protocol 
Spreadsheet by the name tritiUlag. 

A flag condition still is valid when fewer than sixteen flag bits are specified. The 
flag values that are specified are right-justified when the program is compiled. 
and leading X's (don't cares) are assumed. 

The intemal flag normally is a static condition when it is used in combination 
with other trigger conditions-that is, more than one condition per action or set 
of actions. Refer to Section 27.2, Rules for Combining Conditions. Since flag 
bits are completely under program control and can be used in combination with 
other conditions. they are useful chiefly to enable or disable entire triggers. 

NOTE: Additional rules may apply when the FLAG 
transitional/status condition is used in a spreadsheet program 
compiled and saved as a linkable-object file. See Section 
24.4(B). 

For example. a trigger action is taken if a flag bit is 1 and a '\c character is seen. 
Setting the flag to zero effectively disables this trigger. 

An example of a flag condition is the {ollo"wiJ),g; 

CONDITIONS: FLAG nale 1X 

where nak is the name of the flag and XXXXXXXXXXXXXX1 X is the flag bit mask. 

1. Enter the flag l'I4mt. After pressing the FLAG~ftkey or typing FLAG 
followed by space, enter a name not exceedingeigbt characters. beginn~g 
with an alpha character. 

2. Enter the flag condition bit mask. A flag mask follows the flag name. The 
mask can include up to siXteen bits (with nospac:es between them). Since 
the number of flag masks in your program is 'Unlimited. you may want to 
restrict your masks to one or two bits. In effect you will be giving each bit 
or pair of bits a name. 
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Legal bit-entries are I, 0, or X (for "don't care"). Press ® or • to enter 
an X. The condition will not test this bit. 

(H) On Signal 

Signals are communicated between tests and between layers. They are the 
simplest way to use an event in one test to start a state or an action in another 
test. Here is an example of an on-signal condition: 

ON_SIGNAL testfall 

After pushing the ONSIGNL softkey or typing ON_SIGNAL followed by space, enter 
the name of a signal you have created (or intend to create) in a trigger action. 

27.4 Layer-Independent Actions 

When a block of conditions has been entered. press 8 to access the ACTIONS 

softkey. The actions that are available in all states without exception are shown in 
Figure 27-3 as they appear in three successive racks of softkeys . 

. :-:.: '.;-:::::;'{!(:/:~;:::<~~/:. a, 
> < ACCUMU . LOADPRG· 

Figure 27-3 The twelve layer-independent actions are spread over the bottom 
three racks of softkeys in this figure. 
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(A) Counter 

The Protocol Spreadsheet screen can control any number of counters. The 
Tabular Statistics screen is an expanding display that can provide statistics for 
100 counters, timers, and accumulators. 

Here is an example of a counter action: 

ACTIONS: COUNTER datapaks INC 

1. Enter counter name. A counter can be unique to one trigger action or it 
may be shared with other actions and other triggers, which can monitor it 
and change its values. As long as the same counter name is used, the same 
counter is invoked. 

NOTE: A counter named on a Trigger Menu screen also refers to a 
spreadsheet counter as long as the name matches. Timeouts and timers 
can also be shared between the Trigger Menu screens and the 
spreadsheet. 

After naming the counter. select among the actions shown in the rack of 
softkeys in Figure 27-4. 

Figure l7-4 Counter actions. 

2. Incremem. Thirty-two bits are reserved for each counter. Therefore a 
counter will roll over after it attains a decimal value of 4f294.967.29S. 
Spreadsheet conditions can monitor a counter for any value from zero to the 
maximum. (Trigger Menu conditions can monitor up to a count of 
999.999.) Note, however, that the counter value will only be displayed up 
to seven decimal places on the Tabular Statistics screen. The maximum 
displayed value therefore is 9.999,999. 

3. Decrement. When this action is selected. each trigger occurrence subtracts 1 
from the counter. A count~r that decrements below zero wraps to 
4.294.967.295. The last seven decimal places of this maximum value will be 
displayed in the Current column on the Tabular Statistics screen. 

4. Set. Select SET in order to specify the value that the counter will take when 
the trigger comes true. Enter a decimal value for the counter. To reset a 
counter without taking a statistical sample. use the seT action and enter a 
value of zero. 
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S. Sample. This action stores the current value of the counter and then resets 
it to zero. The stored value is posted immediately to the statistics display in 
the Last column. This value is compared with previous Last values in order 
to compute Minimum, Maximum, and Average values for statistical display. 
Refer to Section 17 for a discussion of tabular statistics. 

6. Clear. This action resets the counter to zero and also resets last, minimum, 
maximum, and average values for the counter. 

(8) Timer 

The Protocol Spreadsheet can control any number of timers. The Tabular 
Statistics screen is an expanding display that can provide statistics for 100 
counters, timers. and accumulators. 

While timers can be run and sampled as trigger actions. they are not available as 
trigger conditions. Timeouts. not timers. are the mechanism that allows you to 
trigger off of elapsed time. 

Timer values may be based on an internal "wan" clock, or, if time ticks are 
enabled on the Front-End Buffer menu screen, on ticks that are stored along 
with the data. The "tick" mode of timing is the most accurate, especially when 
data is played back and you do not want playback conditions such as speed and 
idle-suppression to affect the timers. 

Here is an example of a timer action: 

ACTIONS: TIMER session SAMPLE 

1. Enter timer name. After pressing the TIMER softkey or typing TIMER followed 
by a space, enter a name. Like counters and timeouts, a timer can be 
shared between the spreadsheet program and the Trigger Menu screens. If 
the same name is used, the same timer is invoked. 

After naming a timer. select among the actions shown on softkeys in 
Figure 27-5. 

Figure 17-5 Timer actions. 

2. Restart. Use RESTART to stan a timer. This causes the timer to reset to 
zero and begin incrementing. A restan does not affect any statistical values 
except Current. 
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3. Stop. A stop action suspends the timer at its present value. The timer may 
be started again at this value by a Continue action on another trigger. 

4. Continue. This action restarts the timer beginning at the value that was 
frozen in the Currant column when the timer was stopped. The Continue 
action has no effect on a timer that is incrementing already. 

S. Sample. Sampling a timer resets it at zero and stops it. Prior to resetting. 
the current value is posted as a Last value and passed along for other 
statistical tabulation. 

6. Clear. Clearing a timer resets and stops the timer and clears the last, 
minimum. maximum. and average values. 

(C) Timeout 

Any number of timeouts can be started and stopped in the spreadsheet program. 
Timeouts are timers that count down instead of up. Their values are not read 
on any statistical display; but when they time down to zero, they satisfy trigger 
conditions that monitor them by name. Timeout timers that are named on the 
Protocol Spreadsheet also may be monitored and controlled on the Trigger Menu 
screens. 

Here is an example of a timeout action: 

ACTIONS: TIMEOUT t2 RESTART 3 

where t2 is the name of the timeout and 3 is its duration in seconds. 

1. Enter timeout name. After pressing the TIMEOUT softkey or typing TIMEOUT 

followed by space, enter the name of the timeout. As soon as a name has 
been entered and followed by a space, a rack of softkeys appears with the 
names of two timeout actions, RESTART and STOP. 

2. Restart. Select RESTART to start the timer running down. 

3. Stop. Select STOP to halt the timer and prevent the timeout. 

4. Enter timeout value. The duration of the timeout is entered in seconds. 
The timeout value is a decimal field in which entries are valid to the 
millisecond (O.O(U). For values under 1 second. you must precede the 
decimal with a leading zero, as follows: 

TIMEOUT delay RESTART 0.25 

The maximum timeout entry in this field is 65.535 seconds. 
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You may expand the maximum timeout with a program such as the 
following. which produces an alarm every twenty minutes. 

(0) Prompt 

STATE: twenty min alarm 
CONDITIONS: ENTER STATE 
ACTIONS: TIMEOUT slxtysec RESTART 60 
CONDITIONS: TIMEOUT slxtyseo 
ACTIONS: COUNTER minutes INC 

TIMEOUT slxtysec REST ART 60 
CONDITIONS: COUNTER minutes EO 20 
ACTIONS: COUNTER minutes SET 0 

ALARM 

Prompts are user-entered ASCII messages that appear on the second status line 
at the top of the screen in Run mode as a result of a trigger coming true. They 
are messages to the operator from the program, alerting him to important 
protocol or program events. Prompts are written to the second status line of any 
current Run-mode display screen. Switching to Freeze mode or to another 
display screen clears the prompt from all screens except the Display Window. 

NOTE: The prompt line is not zeroed out with each new prompt, and 
prompts are overwritten only to the extent of the new prompt. For 
example. the prompt "POLL" does not completely overwrite the prompt 
.. SELECT" -the result will be .. POLLCT. " It is a good practice to 
establish a uniform prompt length and space-fill shorter prompts to that 
length. 

Special C functions that position the cursor anywhere on the prompt line 
(or elsewhere in the display) and write messages to the cursor position are 
discussed in Section 61. 

A prompt that has been triggered in Run mode is illustrated in Figure 27-6. 
Here is the same prompt as it appears on the Protocol Spreadsheet: 

ACTIONS: PROMPT "Echoed message received" 

Backslashes and double-quotation marks may be included in prompt messages if 
they are preceded by backslashes. in accordance with the rules for entering these 
characters in transmit strings. See Table 29-2. Example: 

ACTIONS: PROMPT" \" hello\" string received" 

1. Enter prompt message. After pressing the PROMPT softkey or typing PROMPT 

followed by a space. enter a message in quotation marks. The message 
should not exceed 64 characters. the width of the screen. 
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Figure 17-6 User-defined prompts are displayed at tbe lOP of the Run screen. 

(E) Alarm 

The alarm is a tone of less than a second duration. The alarm is sounded each 
time the trigger comes true. If the tone lasts longer than a second, the alarm 
has been triggered more than once. 

The alarm action on the spreadsheet is simply the word ALARM. 

(F) Flag 

Internal flags are special programming bits. They can be set on or off by triggers 
and sensed by triggers. Flags come in masks of up to sixteen bits. Each flag 
mask is named and referenced by the spreadsheet program. 

Any number of flag masks may be created. Flags are common to all tests and 
layers: if a flag name is used in tests in two different layers. it refers to the same 
sixteen programming bits. 

A flag action still is valid when fewer than sixteen flag bits are specified. The 
flag values that are specified are right-justified when program is compiled. and 
leading X's (don't cares) are assumed. 

NOTE: The eight flag bits on the Trigger Setup screens are the 
low-order bits of a flag mask that can be accessed on the Protocol 
Spreadsheet by the name trio_flag. 

Here is an example of a flag action: 

ACTIONS: FLAG nak SET OX 

where nak is the name of the flag, SET is the action, and 0 is the only bit in the 
mask affected by the set action. 
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1. Enter the flag name. After pressing the softkey for FLAG followed by a 
space, a rack of softkeys appears with the names of flag actions. See 
Figure 27-7. 

Figure 27·7 Flag actions. 

2. Increment. The mask can be used as a sixteen-bit binary counter. The INC 
action increases the value of the mask by one each time the trigger is true. 

As the mask increments above 65,535, it wraps to zero. 

The INC action always toggles the least significant flag bit. If you monitor the 
flag for only one bit (for example, FLAG flagname 11. the INC action will toggle 
the condition true/false. This can be a useful tool when you want every 
second occurrence of an event to trigger an action. 

3. Decrement. This action decreases the value of the ~ag byte by one each 
time the trigger is true. When the mask decrements below zero, it wraps to 
65,535. • 

4. Set. This action rewrites the flag bits according to the flag-action bit mask 
that you enter following the SET keyword. The bit mask is comprised of up 
to sixteen O's, l's, and X's (no change). 

When you enter fewer than sixteen bits, you are leaving the leftmost bits in 
the mask unspecified. The action will not change the condition of 
unspecified bits. 

(G) Signal 
Use signals to convey instructions to other tests and other layers where 
conditions are monitoring these Signals by name. 

Other internal programming mechanisms. such as flags and counters, are 
common to all tests and layers and may perform a signaling function. Signals. 
however, are more efficient in that they are reusable: a signal that is sent and 
monitored can be sent and monitored again ten seconds later, but an action that 
sets a flag to 1 cannot be used again until another action has intervened to reset 
the flag to zero. 

After pressing the SIGNAL softkey or typing SIGNAL followed by space. enter the 
name of the signal. Often the name will be descriptive of the event being 
signaled. An example of a signal action is the following: 

ACTIONS: SIGNAL testfail 
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(H) Accumulate 

The accumulate action reads a specified value for a counter or timer and 
presents this value to tabular and graphic statistics screens for statistical breakout. 
This action is distinct from the sampling action of a counter or timer in this 
important respect: sampling a counter or timer also resets it to zero. 
Accumulating a counter or timer has no effect on the ongoing counting or timing 
function. Examples of accumulators are given in Section 17, Tabular Statistics. 

Values for more than one counter or timer may be brought into a single 
accumulator. For example. separate timers might measure response times for a 
group of multidropped DTEs. At the end of the test. a value for each timer 
could be brought, in separate trigger actions, into one accumulator. 

Each accumulate action specifies one value only for a counter or timer. Thus 
the accumulator might provide meaningful statistical data based, for example, on 
maximum values only for a group of timers. 

Here is an example of an accumulate action: 

ACTIONS: ACCUMULATE alldrop COUNTER badbcc_8 LAST 

where alldrop is the name of the accumulator. badbcc_a is the name of a 
counter. and it is the last value of the counter that is being accumulated. 

1. Enter the accumulator name. Both the accumulator and one counter or 
timer are referenced in the accumulate action. Counters and timers are 
referenced. not created, in accumulate actions. 

An accumulator is created by being named in an accumulate action. Like 
counters and timers. accumulators can be given display lines on either or 
both of the statistics screens. 

2. Clear. This action clears the last. minimum, maximum. and average values 
of the accumulator. (Since accumulators neither count nor time, they never 
display a current value.) 

3. Counter. This action accumulates a value for the counter named 
immediately following the keyword COUNTER. After the counter is named. 
one value for that counter is selected from the rack of softkeys in 
Figure 27-8. 

4. Timer. This action accumulates a value for the timer named immediately 
following the keyword TIMER. After the timer is named, one value for that 
timer is selected from the rack of softkeys in Figure 27-8. 
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Figure 27-8 Counters and timers are accumulated with respect to one 
statistical value only. 

(I) Print 

Time-stamped printouts of single lines of data can be commanded by the 
spreadsheet program. The data can be a line of tabular statistics for an 
accumulator. counter, or timer; or a user-prompt that is sent to the printer after 
it has been written to the second line of the screen. 

An example of a print action is the following: 

ACTIONS: PRINT TIMER echotlme MILLISECONDS 

After pressing the softkey for PRINT or typing PRINT followed by a space, select 
an option for the type of data to be printed from the new rack of softkeys 
shown in Figure 27-9. 

Flaure 27·9 Four types of data may be printed out as a trigger action. 

1. Accumulator. When this action is taken. the line of tabular statistics for the 
accumulator that you name will be printed. A line of tabular statistics 
includes last, minimum, maximum. and average values for an accumulator. 
Since accumulators neither count nor time. they never display a current 
value. 

2. Counter. When this action is taken. the line of tabular statistics for the 
counter that you name will be printed. A line of tabular statistics includes 
current, last. minimum. maximum. and average values for a counter. 

3. Timer. After the timer is named, a timer rate is selected from a new rack 
of softkeys as shown in Figure 27-10. 

Figure 27-10 After a timer is named for printout display, a new softkey rack 
allows you to specify unit of time. 
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27 Layer-Independent Conditions and Actions 

The s~cted rate will only display values to the smallest place value afforded 
by the tick rate selected on the FEB Setup screen. For example. if 
milliseconds is selected on the FEB screen, chOOSing microseconds on the 
pJjnt-timer softkey selection will simply display three additional zeros as 
place holders-it will not calculate a more precise reading. Thus the most 
accurate selection for this example would be milliseconds. matching the FEB 
selection. 

When a timer is ~ontrolled by a nondata event such as a keyboard 
condition, it will reference a .. wall-time" clock whose smallest resolution is a 
millisecond. 

When the PRINT TIMER action is taken. the line of tabular statistics for the 
timer that you name will be printed. A line of tabular statistics includes 
current, last. minimum. maximum. and average values for a timer. 
Figure 27-11 is an example of such a printout for the program given below. 

Name 

STATE: message 
CONDITIONS: DTE STRING vhelIo" 
ACTIONS: PROMPT "String sent by DTE" 

TIMER echotime REST ART 
NEXT STATE: echo 

STATE: -echo 
CONDITIONS: DCE STRING -hello· 
ACTIONS: PROMPT ·Same string by DCE" 

TIMER echo time STOP 
TIMER echotlme SAMPLE 
PRINT TIMER echotJme MILLISECONDS 

NEXT_STATE: message 

Current Last Minimum Maximum 
I 0 

Average Unit I 
I 

09/29 16:13 echotime 0 452 452 452 452.00 MSECS I 0 

09/29 16:13 echotime 0 341 341 452 396.50 MSECS I 09/29 16:13 echotime 0 428 341 452 407.00 MSECS 
I 0 
I 
I 
I 0 

I 
I 0 
I 
I 
I 0 

Figure 27-11 In this printout, a PRINT TIMER action has been 1riasered three times. 
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4. Prompt. The PRINT PROMPT action is designed to be added to an action 
block that already contains a prompt. The example below inserts PRINT 

PROMPT actions into the program described in the previous section. The 
user does not have to key in a long prompt message twice, once for the 
printout and once for the screen. The printout for this program is shown in 
Figure 27-12. 

Name 

STATE: message 
CONDITIONS; DTE STRING "hello" 
ACTIONS: PROMPT ·Strlng sent by DTE" 

PRINT PROMPT 
TIMER echotlme REST ART 

NEXT STATE: echo 
STATE: -echo 

CONDITIONS: DCE STRING "hello' 
ACTIONS: PROMPT ·Same string by DCE" 

TIMEA echotlme STOP 
PRINT PROMPT 
TIMER echotlme SAMPLE 
PRINT TIMER echotime MILLISECONDS 

NEXT _ STATE: message 

Current Last Minimum Maximum 

0 

Average Unit 

09/29 16:13 String sent by OTE 0 

09/29 16:13 Same string by DCE 
09/29 16:13 echotime 0 452 452 452 452.00 MSEeS 
09/29 16:13 String sent by OTE 0 

09/29 16:13 Same string by DeE 
09/29 16:13 echotime 0 341 341 452 396.50 MSEeS 
09/29 16:13 String sent by oTE 0 

09/29 16:13 Same string by DeE 
09/29 16:13 echotime 0 428 341 452 407.00 MSEeS 

0 

0 

Figure 27-12 Printout resulting from a combination of PRINT PROMPT and PRINT 
TIMER actions. 

(J) Trace 

Traces are user-entered ASCII data strings, identical to prompts in all ways 
except in their mode of display: traces are posted one to a line in the multiline 
Program Trace display (see Section 5.6), while prompts appear on the second 
status line in all data-display modes (including the Program Trace). 
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Numerous layers and numerous tests per layer can be active concurrently in the 
INTERVIEW. The Program Trace can be set up to track state-to-state 
movement only in a particular Layer and Test identified by the operator on the 
Display Setup menu. State names can be included in the Program Trace via the 
Display States: ~ selection on the the Display Setup menu. See Figure 27-13. 

Figure 27-13 The user may select a particular layer and test for a Program Trace. 

Traces are debugging tools. Inside a dead-end state they can inform you 
whether a particular condition that you are expecting is coming true. Prompts. 
by contrast, have a much fainter "trail": it is hard to be certain that a prompt 
was not activated and then overwritten by another prompt. 

Traces also allow you to keep a record of selected protocol events-to design 
your own protocol analysis. Since they are written to consecutive lines rather 
than overwritten by other traces. they are highly useful when you are trying to 
track protocol events that occur in quick succession. 

An example of a trace action is the following: 

ACTIONS: TRACE" Network congestion" 

1. Enter trace message. After pressing the TRACE softkey or typing TRACE 

followed by a space, enter a message in quotation marks. 

(K) load Program 

A program (source code or object code) or setup that is stored in a file on hard 
disk or on a disk in either of the microfloppy drives can be loaded in by trigger 
actiQn. This Load Program function is a means of chaining tests together. 

Program files are a full set of configured menus, including the Layer Setup 
screen. Trigger Setup screens. and the ProlocoISpreadsheet. Object files are the 
precompiled object-code versions of programs. Setup files are a set of configured 
menus which excludes trigger setups, the Layer Setup screen, and the 
spreadsheet. Remember that loading a program or setup file overwrites the 
program or setup file already in memory. Loading an object file overwrites only 
the object code of whatever program (if any) was compiled most recently. The 
new object file will not affect the data on any setup menu or programming 
screen. 
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EIA statuses can be maintained in between programs by a special menu selection 
on the Interface Control menu screen. (See Section 10.) 

An example of a Load Program action is the following: 

ACTIONS: LOAD_PROGRAM aFD1/usrlsna/sna_blnd" 

where FDl is microfloppy-diskette drive 1, the first slash (I) is the root 
directory, usr is the highest level of user-created files, sna is another directory, 
and sna_bind is the filename. 

1. Enter program name. Enter the absolute pathname of your file. Put the 
name in quotation marks. 

(l) Record 

Use the RECORD action to activate or suspend line-data recording or disk-data 
playback. When the Line Setup menu is configured to monitor a disk, RECORD 

controls playback; otherwise it applies to recording. There are two selections 
under RECORD. Select ON to activate, or OFF to suspend. recording or playback. 

During recording, the top status line of Run-mode screens will show 
incrementing block numbers and an "R" displayed in the record/playback field. 
During playback. a "P" is displayed. Whenever recording or playback has been 
suspended, an "S" is displayed. 

For data playback. the status field will be blank if a disk is not present in the 
selected drive or when the end of the data-acquisition tracks are reached. This 
field will also be blank if you enter a starting block number on the Line Setup 
menu that a) precedes the block number at which data actually begins. or b) 
exceeds the block number at which data actually ends. Change your entry to 
zero. 

For data recording. the status field will be blank when the end of RAM or the 
data-acquisition tracks is reached. It will also be blank if the Capture Memory 

field indicates that you will record to disk, but no disk is present in the selected 
drive or data-acquisition tracks are not available on the disk. 
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28 Layer 1 Conditions and Actions 

There are seven protocol layers in the OSI (Open Systems Interconnect) model that is 
adopted in the IlI'ITERVIEW 7000 Series. Each layer reserves a distinctive set of trigger 
conditions and a<;tions on the Protocol Spreadsheet. 

As a rule, spreadsheet components for a given layer are loaded from disk via the Layer Setup 
screen. Layer 1, the Physical Layer, is an exception to this rule. Layer 1 conditions and 
actions are enabled on the Protocol Spreadsheet when the unit powers up. 

Depending on the Test Interface Module (TIM) installed in the unit. the power-up also 
enables an Interface Control Menu screen, different for each module, that controls many 
Layer 1 parameters. For this reason, the set of Layer 1 conditions and actions is relatively 
small. 

28.1 Layer. 1 Conditions 

To bring up the bank of softkey conditions for Layer 1. first press the CONDITIONS 
softkey. This key becomes available when the cursor enters a programming block at 
the state level. 

The first four condition softkeys-DTE. DCE. RECEIVE and EIA-belong to Layer 1. 
These are followed by generic conditions discussed in the previous section. The set 
of Layer 1 conditions is shown in Figure 28-1. The softkey for a fifth Layer 1 
condition-XMIT_COMPLETE-appears on the second rack of condition softkeys shown 
at the bottom of the figure. 

EIA is a transitional/status condition and may be combined with other conditions. 
The other Layer 1 conditions are transitional only. Refer to Section 27.2 for a 
discussion of how conditions may be combined. 
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Figure 28-1 Layer 1 conditions. 

(A) Data 

The first three trigger conditions at Layer 1 can monitor one of the two data 
leads for a specific data event. This event can be any of several characters. a 
string of characters. a good BCC following the character or string. an error 
revealed by a block or parity check. and so on. 

Data conditions at Layer 1 monitor the entire data stream. Conditions in other 
layers also check the data leads. of course, but conditions at Layer 2 and higher 
look for protocol events. 

In searching the data stream byte by byte. Layer 1 data conditions behave 
similarly to Receiver conditions on the Trigger Setup screens. This is another way 
of saying that the sixteen trigger menus constitute a Layer 1 test. This test has a 
single state that is always current. Trigger menus with selections made on them 
are always active. 

The three data conditions are DTE, DCE, and RECEIVE. When one of these 
conditions is selected, a new rack of softkeys appears. The new options are 
shown in Figure 28-2. 
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Figure l8-% A spreadsheet trigger win monitor either data lead looking for these events. 

(8) OTE 

When DTE is selected. data on the TO lead will be monitored. 

(C) DCE 
This condition monitors the RD lead. 

(D) Receive 

This condition is intended for use in the emulate modes. It allows you to change 
the emulate mode of a program on the Line Setup screen without modifying the 
spreadsheet. When RECEIVE is selected, the INTERVIEW will always monitor the 
lead opposite its own transmit lead. With Mode: ~":[f as the Line Setup 
selection. the trigger will monitor RD. In Emulate DCE mode, the trigger will 
monitor TD. 

(E) String 

When a trigger monitors a data lead for a string. it searches for the exact, entire 
sequence of characters entered in the condition. Strings have a size limit of 32 
characters. If constants are entered in the string, the 32-character limit is 
applied after all constants have been expanded. 

After pressing the STRING softkey or typing STRING followed by a space, begin the 
string. Strings are always enclosed in quotation marks on the spreadsheet. 

Here is an example of a Layer 1 data condition: 

CONDITIONS: RECEIVE STRING .~ %R- WAIT _EOF 

where WAIT _EOF delays trigger-true until the block of data holding the string has 
ended with a good block check. 

(F) One-Of Character 
When ONE_OF is entered, the trigger looks for anyone of the characters in the 
list that follows. A single character in the data is all that is necessary to match a 
list. The effect of a "not-equal" character in a one-of list is explained in 
Section 21. 3 (I) . 
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After pressing the ONE_OF softkey or typing ONE_OF followed by a space, begin 
the list. Lists and strings are always enclosed in quotation marks. 

(G) Good or Bad Bee 

BCC is partly a Layer 1 function. in that the calculation normally is a 
"hardware" function that tests the physical medium. It also is a Layer 2 
function. in that the frame-check calculation is transmitted as part of the Layer 
2 protocol. BCC therefore appears as a set of spreadsheet functions both at 
Layer 1 and Layer 2. 

GOOD_BCC (good block-check calculation) and BAD_BCC can only be used as. 
conditions when Rev Blk Chk is turned on. Rev Blk Chk is a menu field on the 
Line Setup menu: see Section 4. 

NOTE: Rev Slk Chk is on automatically when Format: ~;W.:W is the 
Line Setup selection. 

Press the softkey for GOODBCC or BAD_BCC when when you want the trigger to 
take action on receipt of the BCC. The INTERVIEW does the block-check 
calculation that the user has defined on the BCC Parameters menu and 
compares it with the received block-check characters. See Table 8-1 and 
Table 8-2 for the block-check calculations done by the INTERVIEW. 

(H) Parity Error 

PARITY_ERROR looks for an error in relation to the Parity selection made on the 
Line Setup menu. 

(I) Framing Error 

FRAMING_ERROR applies to start-stop formats (ASYNC and ISOC) and detects 
framing errors in relation to the Stop Bits field on the Line Setup menu. 

(J) Abort 

When Format: ~l_t;j~~ has been selected on the Line Setup menu. you can enter 
ABORT as a trigger condition. In fE-framed protocols. seven consecutive I-bits in 
midframe constitute an abort. 

(K) Enter Receive String 

Enter strings and lists inside quotation marks. A list is a series of characters that 
can be matched by a single data character. (A string must be matched by a data 
string.) A one-of condition is an example of a list. All ASCII-keyboard. 
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control, and hexadecimal characters are legal in a receive string or list. Of the 
speeial-character keys, &i&l. Ill. 8. and 8-E3 are valid. 8-E3 displays 
the sync symbol tID on the screen. and causes a search for the sync pattern. 

~ is not valid. Bit masks are entered in receive strings by the keying sequence 
illustrated in Table 29-1. 

Constants are also legal in any character position in a list or string. See Section 
29, Strings, for an explanation of these string-search tools. 

(l) Walt for End Of Frame 

After the double-quotation mark is entered to close a string or list. the final 
Layer 1 condition appears under !ED on the rack of softkeys. The condition is 
WAIT_EOF. or "wait for the end of the frame" before coming true and taking any 
actions. See Figure 28-3. 

Figure ZS-3 String and one-of conditions can be linked to a good Bee at the end of 
the frame ("BOP"). 

The WAIT _EOF condition does not occur above Layer 1, since data is not passed 
up to those layers until the frame is completed. 

(M) EIA 

Layer 1 conditions can monitor the status of six RS-232N.24. V.35, or RS-449 
control leads plus an additional seventh lead, the user-assigned (UA) input jack 
on the RS-232/V.24, V.35. or RS-449 test-interface module (TIM). Leads 
available fOT triggering are RTS, CTS. CD, DTR, DSR and RI. 

The EIA condition is a transitional/status condition. This means that when it is 
used alone it is true only if it transitions to true; but used in a trigger in 
combination with other conditions. it retains its status of on or off without having 
to transition to either status. The rules for combining conditions are explained in 
Section 27.2. 

After preSSing the EIA softkey OT typing EIA followed by a space, make your lead 
selection from the upper rack of softkeys in Figure 28-4. Then select a status of 
ON or OFF. 
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Figure 18-4 EIA leads monitored by the spreadsheet program. 

For the standard RS-232/V.24 interface. ON implies that a lead is more positive 
than +3 volts with respect to signal ground. OFF implies only that a lead is not at 
or above the ON threshold. not necessarily that a minus threshold has been 
attained. 

This is an example of an EIA condition: 

CONDITIONS: EIA DTR OFF 

eN) Xmit Complete 

"SENDing" a transmission means queueing a transmission to send. The layer 
protocol (the RTS-CTS handshake. for example. at Layer 1) may delay the 
actual transmission. The XMIT_COMPLETE condition (selectable in the bottom 
rack of softkeys in Figure 28-1) will not come true until the transmission actually 
has been sent. Use this condition to start accurate response-time measurements. 

28.2 Layer 1 Actions 

When a block of Layer 1 conditions has been entered, press 8 to access the 
softkeys for ACTIONS. The set of seven Layer 1 actions is shown in the softkeys in 
Figure 28-5. The names of these actions are SEND, EIA. OUT_SYNC, IDLE_LINE. 
ENHANCE. and CAPTURE. The other. darkened softkeys in the figure are 
layer-independent actions present at every layer. discussed in the previous section of 
this manual. 
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Figure Z8-5 Layer 1 actions. 

(A) Send 

There is one SEND action-transmit a string. While transmissions occur at all 
lay~rs. only Layer 1 allows the user to type in a complete transmission, character 
by character. At higher layers, the user types the names of protocol elements 
and the software converts these mnemonics to strings. The user enters character 
strings directly at higher layers only into specified user-data fields. 

The spreadsheet compiler identifies strings by the quotation marks surrounding 
them. Send-strings have no size limit (for practical purposes). All 
ASCII-keyboard, control, and hexadecimal characters are legal in a send-smng. 
Special keys (§j, 11m. bIil) are not legaL 
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To insert a...fanned fox message into a transmit string, type FOX inside of double 
parens, as follows: «FOX)). Remember that the double parens are special 
characters produced by the S-!!J and S-OO combinations. Constants, counters, 
and flags can also be embedded in a string. See Section 29, Strings. 

Press the SEND sohkey or type SEND followed by space to begin the entry. The 
prompt Enter Transmit String appears as in Figure 28-6. Enter the string inside 
of quotation marks. 

11J .. E.·.: .. ·.·::: •.. :: .. n ... : .. :.·.: .... :.· .. ': .•. ::t ...•... : ... :·.· .. ':· .. ·,.: .•.... e: .•• ,.:.·.:.·.· .. ,: .. ,.· .. n .. :·:.'.: .• :.:,.:.·.: •• , •. : ..•• : .•..•..•.. ;rr.'.:.·.,.: ..•....•. ~h.tS£Blg~.:"}.·::·.·}·)··:> r:<· ... • •••.. ):. • ..•••.•..••.•••••• : •••• . ··.(3)\.···:·· ... ·, , ..... :::::, /·'·f···:' ..•• __ =: ..... ·: ... · ..... ·.·.··.111 

l: .,::.:.'·.<·:i:,'j£0: .... " .•. :i ••. )(), ••• :.dl .• ,.·. .~ .. ··.'.0.::, ·,:,;;r ... ,:,.:·;l{ .• , ":"":::"":i,"-:":'-' U_'-:::"-U 
Figure 28-6 Transmit a string. 

After quotation marks are typed in to close the transmit string. a set of softkeys 
appears for the error-checking value that will be appended to the transmit string. 
One of these must be selected; otherwise. the program will not compile and a 
Premature End of File error message is generated. 

IIGOODBCGBRDBCGNO..lBCC ·(:·ABORT'······ ...... /.>...,. ..: .. ,,:: ... : .... ::,., .. ' . "·,·',·;,'·.·1 

Figure 28-7 Select a block-check calculation to end the transmission. 

1. Good BCC. This softkey entry allows you to append a good block-check 
sequence to your transmitted message. The INTERVIEW will make the 
proper calculation based on the parameters selected on the BCe Setup 
screen (see Section 8). 
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2. Bad BCC. Press the softkey labeled BAD_BCC to append an errorred 
block-check to your transmission. Assuming that Rev elk Chk: t§.~ is the 
selection on the Line Setup menu, a BeC error will be indicated on the 
screen of the INTERVIEW by a. symbol. See Figure 28-8. 

For BOP format, the bad BCC will be CRC-16 instead of CCITf. For other 
formats it will be an inverted good BCC. 

Figure 28-8 The INTERVIEW's TD monitor has detected a bad BCC 
transmitted by the unit's own TD driver. 

3. No BCe. The NO_BCC softkey pertains to non-BOP formats only. Instead of 
appending a block-check calculation to a text message. the transmitter will 
revert directly to idle-line condition. 

,Please note that receivers that are expecting BCC characters will treat the 
idle characters generated by the INTERVIEW as block-check characters. 
The INTERVIEW's own receivers (unless they go out of sync fIrst) will 
display a bad-BCC symbol on the screen. (Refer to Figure 8-3.) The device 
under test probably will detect a BCC error and reject or ignore the message. 

The user may. of course, enter a good BCC "manually" as pan of the text 
string that precedes the NO_BCC selection. 

4. AbOTt. Abort is a BOP function only. Instead of appending a proper 
frame-check sequence (FCS). the transmitter will hold the lead at mark for 
eight bits (or longer if the transmitter is idling F F' ). Inside of a frame. seven 
1-bits in a row are sufficient to signal an abort. 

An aborted message is shown in Figure 28-9. 
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Figure 28·' The INTERVIEW aborts a BOP frame by closing it with a bYle of FF 
instead of 7£. 

(B) EIA 

Press the softkey for EIA or type EIA followed by a space to bring five RS-232 
leads and four auxiliary leads under spreadsheet control. The nine softkeys that 
represent EIA actions are illustrated in two separate racks of keys in 
Figure 28·10. 

EIA actions are available only when the unit is in one of the emulate modes. A 
maximum three RS-232 leads are controllable at one time. When Mode: 

~i_w.mmm~ is the Line Setup parameter, you control CTS, CD, and DSR. You 
may enter RTS ON or OTR ON as a spreadsheet action; but the OTE. not the 
INTERVIEW, controls these leads. and the actions will not take effect. To tum 
RTS or DTR on, first you must emulate a OTE. 

The AUX softkeys allow you to apply offton voltage to. any of the AUX output 
jacks (four on the RS-232 Test Interface Module. three on the V.35 and 
RS-449 TIMs) seated in the rear of the unit. (Refer to Figure 10-5 and 
Figure 44-3.) These AUX outputs are useful for turning on and off a signal that 
is not a softkey selection or not under the control of your emulation. Section 
10.3 cites the example of an INTERVIEW in Emulate DTE mode that is using 
the AUXO pin to control CTS from the "wrong" side of the interface. 

NOTE: The AUX actions on the spreadsheet have nothing to do with the 
25-pin TTL AUXILIARY connector at the rear of the INTERVIEW. 

After selecting a lead to control. select a status of OFF or ON. In the RS-232 
specification for drivers, on is defined as +5 V to + 15 V while off means a 
range of -5 V to -15 V .. 

This is an example of an 'BIA action: 

ACTIONS: EIA OTR ON 
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Figure 28-10 Five EIA leads and four AUX leads are under program control. 

(C) Outsync 

When the outsync action is taken. one or both receivers go out of 
synchronization from trigger true until the next synchronization pattern is 
received. All data that occurs in between outsync and resynchronization is 
considered "idle." If Display Idle: frnm is selected on the line setup, a receiver 
out of synchronization will prevent data from being presented to the screen and 
the character buffer as well as to the test program. 

Theoutsync action also initiates the search for sync. Receivers that are already 
in sync do not look for sync. As soon as a receiver goes out of sync:.. the 
formatting logic begins to test for the one- or two-character sync pattern one bit 
at a time. 

Theoutsync action may be useful when the information following a header 
group, for example. is of no interest. Simply go out of sync until the beginning 
of the next frame, when synchronization will restore the data display 
auto~atically. CAPTURE DTE (or Dee) OFF performs a similar function. except 
that "capture" must be turned on again by trigger when you want to resume the 
display. 
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Figure 28-11 The spreadsbeet program can force one or both data leads out of sync. 

After you have pressed the OUT_SYN softkey or typed OUT_SYNC followed by a 
space, select one or both leads from the softkeys illustrated in Figure 28-11. 
RECEIVE and TRANSMT may refer to DTE or DCE. depending on your emulate 
mode at the moment. These selections allow you to change your emulation on 
the Line Setup menu without having to worry about changes to the spreadsheet 
program. 

(0) Idle line 

IDLE_LINE allows you to use a trigger action to change the idle-line condition 
applied by the INTERVIEW. If you press the softkey for IOLE_LN (see 
Figure 28-11) or type IDLE_LINE followed by a space, the words Enter Idle 

Character String will appear on the prompt line in the softkey area at the bottom 
of the screen. Enter a single alphanumeric, control, or hexadecimal character in 
quotation marks. The red LED on the ~ key should be on for hexadecimal 
entry. 

The idle-line action applies only when Format: lti'8.iMif has been selected on the 
Line Setup menu. This trigger action is useful for tests in protocols that employ 
different idle characters to signal changes in protocol state. An example is X.21 
or X.21 BIS, which in various states will idle FF. ~, +. and so on. 

Here is an example of an IDLE_LINE action: 

ACTIONS: IDLE_LINE "+" 

(E) Enhance 
The spreadsheet program can be used to enhance display data selectively. Data 
on either or both sides of the line may be enhanced. Figure 28-12 shows typical 
reverse-image enhancements. Enhancements are stored in the character buffer 
for later review: see Section 11.3. 
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Enhancements that pertain to the plasma display are reverse-image. blink, and 
hex_ In addition to these, a low-intensity enhancement can be applied to data 
that is transmitted to a black-and-white monitor connected at the RS-170 port 
(see Figure 1-6). 

BUnk, reverse and low enhancements activated by the trigger-menu or 
spreadsheet program can be mapped to colors on a color monitor attached at 
the INTERVIEW's ~OB port (Figure 1-6). See Section 16.2 for an explanation 
of how blink. reverse. and low enhancements relate to character and background 
colors in the RGB output. 

Enhancements are available at every protocol level, but only Layer 1 
enhancements affect the raw-data display. Higher-level enhancements are 
applied to the protocol trace for a given layer. 

Figure 28-12 Enhancements may be used to highlight proto<:ol fields. 

After pressing the ENHANCE softkey or typing ENHANCE followed by a space. 
select one or both leads from the second level of softkeys in Figure 28-13. 

Next. select the type of enhancement from the third tier of softkeys in 
Figure 28-13. Enhancements may be used in combination (such as reverse blink, 
or low-intensity reverse). Then at the final level, turn the enhancement ON or 
OFF. 

1. Reverse image. Reverse-imaged characters are presented as dark letters on a 
lighter background. 

2. Low intensity. This attnbute does not affect data on the plasma display, 
which supports one display intensity only. Characters that are given this 
attribute will appear in low intensity on a CRT that is attached to the 
IJ'..'TERVIEW through the RS-170 port. 
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Figure 28-13 Layer 1 enhancements must be turned off as well as on by trigger. 

3. Blink. BLINK causes data to be highlighted by a high-intensity area that blinks 
on and off. This is the most conspicuous highlight for small portions of data. 

4. Hexadecimal. When the HEX enhancement is turned on, all data affected by 
the trigger is displayed in hexadecimal. Once data is stored in the buffer as 
hexadecimal. it remains in this format even if the ~ key is toggled. 

Refer to Figure 5-17 for data in which hex translation has been turned on 
for protocol characters and off for user (ASCII) data. 

(F) Capture 
This action turns on and off the presentation of data to the screen-that is. it 
stops or "freezes" the display-and capture of data to the screen buffer 
(character RAM). Unlike the Manual Freeze mode initiated by the 8 key, 
however, the "capture off" action does not allow you to scroll through the buffer 
while the test continues. 
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This action allows you to use the spreadsheet program to find important data 
and then preserve it in the buffer when it would otherwise be overwritten and 
lost. 

Here is a sample capture action: 

ACTIONS: CAPTURE BOTH OFF 

where OFF means freeze the display and BOTH means with respect to DTE and 
DeE. 

After pressing the CAPTURE softkey or typing CAPTURE followed by a space, 
select DeE, DTE, or BOTH from the rack of softkeys shown in Figure 28-14. On a 
subsequent set of softkeys. select ON or OFF as the capture action. 

Figure 28-14 Screen display ("capture") can be turned on or off with respect to one 
data lead or both. 

1. DeE. This option disables or enables the buffering and display of DCE (RD) 
data. Suppressing one data lead only does not serve the purpose of 
preserving data indefinitely in the buffer. since the other lead eventually will 
overwrite the buffer. 

2. DTE. The TD lead by itself can likewise be suppressed or displayed. 

3. BOTH. This option suppresses or displays all data. 

4. ON. This action enables buffering and display of the selected data. 

5. OFF. This action suspends buffering and display. 
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29 Strings 

29 Strings 

A string on Llte Protocol Spreadsheet is a sequence of text characters that the operator 
encloses in quotation marks and enters following certain keywords. Strings are valid in both 
conditions (at Layer 1) and actions (at any layer). Depending on its use in the program, the 
string may be searched for, transmitted. printed out. or written to the screen while the 
program is running. 

"Lists" are a subset of strings with an important distinguishing feature: where a string is a 
sequence of characters. a list is a set of single characters. Examples of lists are one-of 
conditions at Level 1 of the spreadsheet, or keyboard conditions at any level. 

Apart from Layer 1 receive conditions and transmit actions at aU layers (discussed below). 
strings are valid also in KEYBOARD conditions. where a list of keys may be entered. anyone of 
which will satisfy the condition; in IDLE_LINE actions. where a single-character "string" entry 
represents the new idle character; in LOAD_PROGRAM actions, where the string must match the 
absolute pathname of the file to be loaded; and in PROMPT and TRACE actions. 

All ASCII-keyboard, control. and hexadecimal characters are legal both in receive and 
transmit strings. 

Two ASCII characters are treated in a special way. If you wish to include a quotation mark 
within a string. you must precede it with a backslash character (\. "). If you wish to include a 
backslash character in a string. you must precede it with a second backslash. character (\. \). 
A single backslash is never included in the string. 

Control characters are entered into text strings by the action of the ~ key together with the 
key that bears the control-character mnemonic at the top right comer. Note that CR 
("carriage return") is the mnemonic at the top right comer of the {@ key. Press S-~ to 
enter ~ into a text string. The E3 key does not produce a character entry. 
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Table 29·1 
Valid Entries In Receive Strings 

Example In This data Data beginning 
Type entry Example Key sequence string or list satisfies string (arbitrarily) wI AB 

(lof) condition satisfies 10f condition 

ASCII 2 @ "123" 123 AB2 

" \" IS} E!iH"J "1\ "3" 1"3 AB" 

\ \\ ISlISJ "1\\3" 1\3 AS\ 

Control \ ~-IYJ "1\3" 1\3 AS\ 

Hex °8 ~ (iJ[!J "1°8 S" 1\3 ASO. 

Not Equal -e- ~® "1-1!-3" 113 A 

Bit Mask (( XXX(1111) ~HID rID rID @ rID "1(( XXX(1111) 3' t°F'3 ASO" 
mmmm~-@ 

Not equal IXXXX1111» ~eJ-@rID@@@ "lBXXXX1111) S" 123 A 

to bit mask mmmm~~@ 

Don't Care @ mJll "€Ia" 153 A 

Flag f1 ~ '~3" ~3 AEtEJ 

Sync [!I !~H~ • (IDS" " U13 AE@ 

Constant (( A) ~-I!J I!!!HM ~-@ 1(( A» 3 labedefg3 ASabedefg 
where A Is 
defined In a 
CONSTANT field as 
A = "abcdefg" 



r-. 29 Strings 

29.1 Strings To Be Matched Against line Data 

String conditions are legal in STRING and ONE_OF conditions at Layer 1 only. 

Receive strings (and DTE/DCE strings) have a size limit of 32 characters. Their size 
cannot be expanded through the use of constants. (Any constants will be expanded 
before the size limit is enforced during compilation of the program.) 

CA) Special Characters 
Of the special-character keys, 1iIlil ••• 8. and 8-G3 (for the ID character) 
are valid. &Iii! is not valid. Bit masks are entered in receive strings by the 
keying sequence illustrated in Table 29-1. 

(8) Embedded Strings ("Constants") 

The string represented by a constant may be embedded in a receive string or a 
list. A constant is a textual string that is represented by a symbolic name. This 
name is inserted into a string or list inside of double parens. Double parens are 
special non-ASCII characters produced on the keyboard by r~H!l and 8-00. 

An example of a constant used in a spreadsheet condition is the follOwing: 

CONDITIONS: 
RECEIVE STRING -OCADDR_A» tU .. 

The data that satisfies this string will depend on the definition of the constant. 
Here is one possible definition: 

CONSTANTS: 
ADDR_A == "AATF 1F· 

The data that satisfies the condition will include the expanded constant along 
with the rest of the string: AA1,,'F tU. 

29.2 Strings To Be Transmitted 

Only Layer 1 allows the user to type in a complete transmit string. character by 
character. In the following transmit string. the entire transmission including sync 
characters is inside of quotation marks: 

At higher layers, the user types the names of protocol units and values as "keywords" 
and the software converts these elements to strings. Immediately following the 
keyword entries. the user may add a string in quotation marks. Here is an example 
of a string following non-string entries in Layer 2 SDLC: 

SEND FRMR ADR:C1 P/F='1 a116,O.w GOBCC 
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All ASCII-keyboard. control. and hexadecimal characters are legal in a transmit 
string. None of the special-character keys (~, ~. tItZl. 8) is valid. 

(A) Constant 

Constants may be transmitted. Simply place the name of the constant inside of 
double parens and insert the unit into the string. While the test is being 
compiled. the constant is replaced in the string by the text that is assigned to it. 

The canned "fox" message is a built-in constant named FOX that is defined 
internally as follows: FOX = "THE QUICK BROWN FOX JUMPS OVER THE 
LAZY DOG 0123456789." An example of the FOX constant as it appears in a 
transmit string is given in Table 29-2. 

(8) Transmit Variables 

Certain variables may be transmitted also. Any number of counters and flags 
may have their values transmitted at any point. 

If a counter or flag is named inside of double parens in a transmit string. the 
current hexadecimal value of the low-order byte of that counter or flag is 
transmitted with the rest of the string. An example of a counter used in a 
transmit string is given in Table 29-2. 

In order to be referenced in a transmit string, a counter or flag must first be 
created in a trigger-menu or spreadsheet condition or action. The counter or 
flag need not be named on a statistics screen. 

Do not name a counter (or flag) in a transmit string if has the same name as 
another flag (or counter). It is unpredictable which one will be transmitted. 

The low-order byte of a counter or flag is the default byte to be transmitted. 
The second byte will be transmitted instead if the name of the counter or flag is 
followed by [1] inside of the double parens. Here is an example of a Layer 2 
transmission that includes both bytes of a flag named seq (as well as a fox 
message): 

Flags are two bytes long. counters are four. All four bytes of a 32-bit counter 
may be transmitted. Here is a transmit string that sends a complete counter 
named fourbyte: 

SEND· counter = «fourbyte[3]» «fourbyte[2]» «fourbyte[1]» «fourbyte» • 
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(C) Data Request 

A transmit string that is created at one protocol layer may be passed down 
transparently to lower layers. one layer at a time. A user-entered message that 
is sent down at Layer 4, for example. is detected at Layer 3 as an N_DATA REO 

primitive and may be handed down to Layer 2 as an "«N_DATA»" string. 

The string is appended either to a SEND DATA action (or to a DL_DATA REO 

primitive). See the example below. The SEND DATA action will append a packet 
header to the N-data automatically. The DL_DATA REO primitive will not add a 
header to the N-data string; but the user may enter additional data inside of the 
quotation marks (not inside the double parens). 

Layer 2. in tum, detects the data as a Dt._DATA Reo primitive. and may hand it 
down to Layer 1 in the form of a "«DL_DATA»" string appended to a SEND INFO 

action (or to a PH_DATA REO primitive). 

LAYER: 4 
STATE: transport 

CONDITIONS: KEYBOARD· • 
ACTIONS: N DATA REO "«FOX»· 

LAYER: 3 -
STATE: network 

CONDITIONS: N DATA REO 
ACTIONS: SENO-DATA PATH:: 0 O«N_DATA»· 

LAYER: 2 
STATE: datallnk 

CONDITIONS: 01. CONNECT REO 
ACTIONS: 01. CONNECT CONF 
CONOITIONStDL DATA REQ 
ACTIONS: SEND INFO ·«DL_DATA»W 

Data is sent up the layers also. The mechanism for passing data upward is the 
GIVE_DATA action included in the protocol personality package at each layer. 
Since the user will not normally wish to add protocol headers to upward-moving 
data, this data is not treated as a separable string inside of quotation marks. It 
is passed upward transparently in the GIVE_DATA action. 
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Table 29-2 

Valid Entries In Transmit Strings 

Type entry Example Key sequence Example In Data transmitted 
transmit string 

ASCII 2 @ '123" 123 

II \" lSI E!!J-CJ ·1\"3" 1"3 

\ \\ lSI lSI "1\\3" t\3 

Control ~ g~ ·1$,-3" 1$,-3 

Hex o. ~ til 00 .1°.3" 1°.3 

Constant «"A» where A Is defined ~-I!J 8-@ "1((A» 3" 1abcdefg3 

In a CONSTANTS field el!J 
as A = • abcdefg' 

Fox «FOX» 8-I!J • If} l2llID "1«FOX» 3" 1 THE QUICK BROWN FOX JUMPS 

8-1!J OVER THE LAZY DOG 01234567893 

Counter or «addr» 8-00 " 1 (addr» 3" 1°11:3 

flag, where addr Is the name @@@®~-til 
(low-order byte) of a counter with a current 

decimal value of 14 

Counter or «seq(1]» where seq Is 8-00 "1«seq(1))) 3" 15 .. 3 

flag, second byte the name of a flag, the @1ID(§IIDITIill 
seoond (high-order) 8-00 
byte of which has a 
binary value of 01010100 

Data In a «DL_DATA) at Layer 2, 8-rn • 1 «oL_DATA)3" 1~or'lTHE QUICK BROWN FOX 

data-request where Layer 3 string Is @[iJ8-8@@1!l@ JUMPS OVER THE LAZY DOG 

primitive fox message and Layer 3 ~-oo 01234567893 
header Is l"Or'lI: 



30 OSI Primitives on Spreadsheet 

30 OSIPrlmitives on the Protocol Spreadsheet 
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Figure 30-1 The softkey path for a DL_CONNECT IND condition primitive at Layer 3. 
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30 OSI Primitives on the Protocol 
Spreadsheet 

Primitives are defined in the Open Systems Interconnect (OSI) Reference Model as 
protocol-independent interactions between adjacent layers of the model. 

For example, data that comes into the INTERVIEW at Layer 1 or starts down the OSI 
"ladder" at a layer above Layer 1 is stored in a structure called an IL (interlayer) buffer. 
This buffer is passed. between layers along with a primitive data unit (PDU). or primitive. 

Since primitives are layer-specific, they are not available on the Trigger menus which offer 
conditions and actions at Layer 1. You must use the Protocol Spreadsheet to send, receive, 
or monitor primitives. 

The Protocol Spreadsheet is divided into seven layers in accordance with the OSI model. By 
giving the operator control of the boundaries between these layers, primitives make layered 
programming possible. 

Primitives for a given OSI layer may be entered in the Protocol Spreadsheet whether or not a 
protocol personality package is loaded in for that layer. Table 30-2 lists the primitives that 
may be entered on the current Protocol Spreadsheet. Due to the uncomplicated. 
"always-connected" nature of the RS-232N.24. V.3S, and RS-449 interfaces, Layer 1 
primitives are automatic and do not appear on the Protocol Spreadsheet for that layer. OSI 
service for Layers 2 through 7 currently is available. 

NOTE: Unless a Layer 1 package (such as DDCMP) is loaded 
in. primitives are not available when Format: *li.;_~j is selected 
on the Line Setup screen. 

On the Protocol Spreadsheet, primitives take the form of conditions and actions. A 
condition primitive monitors the layer boundaries for action primitives that are sent down from 
above or up fro~ below. An action primitive at any layer is sent either up or down to the 
next layer. Each primitive is shared by two layers. Ol._CONNECT IND. for example. is an 
action primitive at Layer 2. At Layer 3. the same primitive is a condition. The prefix (OL) 
is an abbreviation for the name of the lowermost layer (Data Link) which shares the primitive. 
Table 30-1 lists all primitive prefixes and the layers which share them. 
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Table 30-1 
Primitive Prefixes and Associated Layers 

Prefix 

PH 
OL 
N 
T 
S 
P 

Lowest Layer 
of Operation 

Physical (Layer 1) 
Data link (Layer 2) 
Network (Layer 3) 
Transport (Layer 4) 
Session (Layer 5) 
Presentation (Layer 6) 

30.1 Soft key Selections 

Shares with 
Layer 

2 
3 
4 
5 
6 
7 

The condition and action primitives specific to a given layer win be arrayed on 
softkeys that appear when you press the softkey for 051. OSI is ®J on the second 
rack of condition softkeys. Figure 30-1 shows the softkey path to an 051 condition 
primitive at Layer 3. 051 is [fj] on the third rack of action softkeys. Layer-specific 
softkey racks corresponding to the following general categories appear successively as 
selections are made: 

(A) Direction 

Indicate the direction from which the condition primitive will come. At Layer 3, 
for example. the first choice COL) will detect primitives handed up from the layer 
below; the second selection (N) will detect primitives handed down from the 
layer above. As an action. you select the direction which you wish the primitive 
to go: the fIrst choice (OL) sends the primitive to the layer below; the second 
selection (N) sends the primitive to the layer above. 

(8) Type 

Choose among the primitive types offered at each layer. Each layer has its own 
set of primitives. but they all can be grouped into four major phases: 
establishment. data transfer. release. and debug and error reporting. 

In the establishment phase. a layer establishes a connection with the layer above 
andlor below. The activate and connect primitives provide this function. Data 
transfer is accomplished via the data. expedited data. and reset primitives. 
Deactivate and disconnect primitives break the connection between layers in the 
release phase. Debug and error reporting primitives include debug, error report, 
and unitdata. 
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(C) Request/Response 

For some primitives. you must indicate whether you are searching for-or 
sencling-a request (REQ or INO) or a response (RESP or CONF). INDications and 
CONFirms come . from the layer below or go to the layer above; REQuests and 
RESPonses come from the layer above or go to the layer below. 

(D) Path 

Provide a path, if necessary. Interlayerprimitives must handle channel or 
"path" information in order to insure that data moving down from Layer 4 is 
given the correct logical channel at Layer 3. or that data moving from Layer 3 
to Layer 2 bears the correct frame address when it goes out on the data link. 

A softkey sequence that leads to the PATH= selection for a primitive on the 
Protocol Spreadsheet is shown in Figure 30-2. 

Figure 30-1 DATA and EXPEDITE_DATA action-primitives may carry path information 
as well as a data string. 

Refer to Section 34.1 (E) for a discussion of how paths are tied to call 
parameters (and directly or indirectly to logical channel numbers) via user 
entries on the Packet Level Setup screen (Figure 34-2) at X.2S Layer 3. 

Primitive paths are only an important consideration when more than one layer is 
multiaddress or multichannel. In that situation. the vertical path numbers 
should match. Layer 3 might provide several logical channels. for example. while 
Layer 2 services more than one link address. When a set of call parameters is 
assi$ned by the user to path #1 at Layer 3. path #1 on the setup screen at Layer 
2 should reference the appropriate llnkaddress for that call. 

Remember that data primitives along with their path parameters usually are 
handled automatically (see Section 31). Automatic primitives will carry the same 
path information as the SEND or GIVE_OAT A actions that generated them. 
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(E) String 

Optional strings may be added to DATA or EXPEDITED_DATA action-primitives at 
any layer. A string is external data that is referenced in the list node of an 
inierlayer buffer. (See Figure 63-1.) This buffer is passed with the selected 
primitive. One special use of the string field is to identify an IL buffer that . .has 
just been handed down from above. The macro N_DATA (or T_DATA or 
PH_OAT A) enclosed in double parens in a data-primitive string field will identify 
the buffer that was just received from above. When the current action primitive 
is processed, the IL buffer will be passed to the layer below. One softkey 
sequence leading to a string selection is given in Figure 30-2. Always enclose a 
string in double quotation marks. 

Here is an example of a data primitive at Layer 4 passing a string down to the 
next layer below: 

LAVER: 4 
STATE: transport 

CONDITIONS: KEYBOARD· • 
ACTIONS: N DATA REO "«FOX»· 

LAVER:3 -
STATE: network 

CONDITIONS: N DATA REQ 
ACTIONS: SEND-DATA PATH: 0 ·«N_DATA)· 

LAVER:2 
STATE: datallnk 

CONDITIONS: Dl CONNECT REO 
ACTIONS: DL CONNECT CONF 
CONDITIONS:-DL DATA REO 
ACTIONS: SEND INFO "«DL_DATA))· 

This program is designed as a "quick Of demonstration of OSI service primitives 
and will transmit a fox message out on the interface (and display it on the 
INTERVIEW screen) whether or not an actual link and call have been 
established. (Layer packages must of course be loaded in at Layers 2 and 3.) 
Note the following: . 

• The action at Layer 4 forces the fox message down to Layer 3. 

• The SEND DATA action at Layer 3 adds an appropriate Layer 3 header to 
whatever data is referenced in the action. 

• The string that contains the macro «N_DATA» indicates that the Layer 3 
header should be copied into the IL buffer that was passed with the 
N_DATA primitive from Layer 4. 

• The same SEND action at Layer 3 triggers an automatic DL_CONNECT 
REQUEST primitive. since Layer 3 does not send packets to Layer 2 unless 
the link has been established. 

• The Layer 2 program bypasses link~stablishment by forcing a 
DL_CONNECT CONFIRM primitive up to 3. 
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• Now the data packet can be passed down to Layer 2, where a SEND INFO 

action inserts a frame header in the buffer received (in a DL_DAT A REQ 
primitive) from Layer 3. 

• Layer 1 primitives are automatic. 

The fox message will also be transmitted if DATA REQUEST primitives are used 
instead of SEND actions at Layers 2 and 3 (or if no protocol packages are 
loaded); but the data in that case will not receive protocol headers. 

30.2 Sample Primitives: CONNECT INDs and CONNECT REQs 

LAYER 3: 

LAYER 2: 

Figure 30-3 and Figure 30-4 illustrate the flow of "connect" primitives between Layer 
2 and Layer 3. The primitives in the figures are the labeled arrows positioned 
between. the layers. 

RCV SABM SEND UA 

Figure 30-3 The (arrow-shaped) primitives moving between Layers 2 and 3 are intended 
to satisfy Layer 2 that a Layer 3 entity really is "up there." (The three rectangles contain 
spreadsheet conditions and actions.) 

In Figure 30-3, Layer 2 receives a Set Mode command (SABM) from the data link. 
Before it responds positively (UA) to this command, Layer 2 passes up a DL_CONNECT 

IND primitive in order to verify that a Layer 3 entity really is "up there." When the 
active status of a Layer 3 entity is confirmed, Layer 2 sends the positive response 
(UA) down to Layer 1 and out onto the link to invite its Layer 2 peer to begin 
transferring data (Info frames). 
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The spreadshe~ block that accomplished this exchange of primitives would be the 
following: 

LAYER: 2 
STATE:establish link 

CONDITIONS:RCV SABM 
ACTIONS: OL CONNECT INO 
CONDITIONS:-OL CONNECT RES? 
ACTIONS: SEND UA 

LAYER: 3 
STATE: dl connect 

CONDITIONS: DL CONNECT IND 
ACTIONS: DL_CONNECT RESP 

In Figure 30-4. the request for confirmation of an adjacent layer is downward. Layer 
3 wishes to send a Restart packet to the Layer 3 entity on the other side of the link; 
but it doesn't want to pass the packet down to Layer 2 if there is no mechanism at 
that layer to handle it. So Layer 3 precedes the Restart packet with a DL_CONNECT 

REQ primitive. 

LAYER 3: ENTER_STATE DL CONNECT 
- REQ 

DL CONNECT SEND RESTART 
-CONF 

LAYER 2: 

1----' 
... ...J DL_DATA L_ 

" REQ ",."" 

',,,,."" 
etc. 

OL CONNECT SEND SABM 
- REQ 

RCV UA DL CONNECT 
-CONF 

Figure 30-4 Layer 3 uses connect primitives to be sure that the Layer 2 entity below has 
established a link. 
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In the seenario..jllustrated in the figure. Layer 2 has not yet established the link. It 
responds to the connect-request primitive by sending a SABM, the X.25 command 
that initiates "connection" between link-level peers. When the SABM is 
acknowledged in a UA response, Layer 2 gives the DL_CONNECT CONF primitive up to 
Layer 3. 

30.3 Sample Primitives: DATA INDs and DATA REQs 

LAYER 3: 

LAYER 2: 

Figure 30-5 illustrates the primitives that are generated and monitored by the Protocol 
Spreadsheet when data is passed in both directions through an intermediate protocol 
layer (Layer 2). In this example, X.2S is the protocol package loaded in for both 
Layer 2 and Layer 3. Here a eall-request packet is passed up through Layer 2 and 
received at Layer 3. and a call-confirm packet is sent down by Layer 3. The 
primitives in the figure are the labeled arrows positioned between the layers. 

Data is in the form of physical-layer (PH) data when it moves in either direction 
between Layer 1 and Layer 2. PH_DATA primitives control the movement of this 
data. In between Layers 2 and 3, the data takes the form of data-link-layer (DL) 
data. with DL_DATA primitives responsible for data-delivery. 

RCVINFO 

RCV CALL 

GIVE_DATA 

SEND RR RESP 

SEND INFO 
*(DL_DATA») ~ 

Figure 30-5 These (arrow-shaped) primitives are generated and monitored at Layer 2 
when Layer 3 re~eives and sends data. (The three rectangles contain X.2S conditions 
and actions.) 
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The PH and DL versions of the data are not exactly the same. DL data has one less 
layer of protocol attached to it. In the example in Figure 30-5, the Layer 2 protocol 
was stripped off by the GIVE_DATA action when the call-request packet was being 
passed upward. On the call-confirm packet's trip down through the layers, Layer 2 
protoco1 was added to the DL data by the SEND action-thus yielding PH data. 

Note that "DL data" refers to data that moves above the DL layer (Layer 2), not 
below it. "DL data" can be taken literally to mean that as far as the DL layer is 
concerned, this is pure data. with no protocol that is recognizable at Layer 2. 

When data is being passed upward. the primitives that signal the data are called 
indications (DATA INDS). When data is sent downward. the primitives at each layer 

are termed requests (DATA REQS). 

30-10 



Conditions 

Layer From layer Below 

7 

6 

P CONNECT INO 
P -CONNECT CONF 
P:OATA 11'40 
P_EXPEDlTEO_OATA INO 
P RELEASE tNO 
P-RELEASe CONF 
P-UNITOATA INO 
P ERROR REPORT tNO 
P -MaT FACILITY INO 
P-DEBOO 1M) 
P-ro DATA INO 
P-RQ-OATA INO 
P-ro'""EXPEOfTEO DATA tNO 
P-AO-EXPEOtTEO-OATA INO 
P-TO-VNITOATA iNo 
P:RO:VNITOATA INO 

S CONNECT tND 
S:CONNECT CONF 
S DATA tNO 
S-EXPEDtTEO DATA INO 
S-RELEASE tNO 
S -RELEASE CONF 
S-UNITDATA tNO 
S:ERROR_REPORTINO 
S MGT FACILITY INO 
S-OEBUG INO 
S-TO DATA INO 
S-RO-OATA INO 
S-TO-eXPEDlTEO DATA INO 
S:RD:EXPEOITEO:OATA INO 
S TO UNITOAT A tNO 
S:RO:UNITOATA INO 

Table 30-2 
OSI Service Primitives 

From Layer Above 

P CONNECT REQ 
P-CONNECT RESP 
P:OATA REO 
P EXPEDITeD DATA REO 
P-RELEASE REQ 
P-RELEAse RESP 
P:UNITOATA REO 

P MGT FACILITY REQ 
P:OEBUG REQ 

Actions 

To Layer Below 

P CONNECT ReO 
P -CONNECT RESP 
P-OATAREO 
P-EXPEOtTED DATA REO 
P -RELEASE REO 
P - RELEASERESP 
P:UNtTOATA REO 

P MGT FACILITY REQ 
P:OEBUG REQ 

S CONNECT REO 
S -CONNECT RESP 
S-OATAREO 
S-eXPEOITEO DATA REO 
S-RELEASE REO 
S -RELEASE RESP 
S:UNITOATA REO 

S MGT FACILITY Reo 
S:OEBUG ReQ 

To layer Above 

P CONNECT INO 
P-CONNECT CONF 
P-OATA INO 
p-eXPEOITEO DATA INO 
P-RELEASE lifo 
P -RELEASE CONF 
P-UNITOATA INO 
P-ERROR REPORTINO 
P-MGT FACILITY INO 
P-OEBUG INO 
P-TO OATA INO 
P-RO-OATA INO 
P-TO-EXPEOtTEO DATA INO 
P-RO - EXPEOITEO-DATA INO 
P-TO-UNITOATA iNo 
P:RO:UNITOATA INO 



Table 30-2 (Continued) 

Conditions Aotlons 

Layer From Layer Below From Layer Above To Layer Below To Layer Above 

5 T CONNECT IND S CONNECT REO T CONNECT REO S CONNECT IND 
T-CONNECT CONF S-CONNECT RESP T-CONNECT RESP S-CONNECT CONF 
T-DATA IND S-DATA REO T-DATA REO S-DATA INO 
T-eXPEOITED DATA IND S:eXPEOITEO_DATA REO T-eXPEDlTED DATA REO S:EXPEOITED_OATA IND 
T:OISCONNeCT IND T:OISCONNECT REO 

S RELEASE REO S RELEASE IND 
S-RELEASE RESP S -RELEASE CONF 

T UNITOATA IND S:UNITDATA REO T _ UNITDATA REO S-UNITOATA INO 
T-ERROR REPORT INO S-ERROR REPORT IND 
T-MGT FACILITY tNO S MGT FACILITY REO T MGT FACILITY REO S-MGT FACILITY IND 
T-OEBUG INO S:OEBUG REO T:OEBUG REO S-OEBUG INO 
T-TO DATA IND S-TO DATA INO 
T-RD-DATA tNO S-RO-OATA IND 
T-TO-EXPEOITED DATA INO S-TD-EXPEOITED DATA INO 
T-RD-EXPEDITED-DATA INO S-RD-EXPEDITED-DATA IND 
T-TD-UNITOATA iNo S-TO-UNITDATA iND 
T:RD:UNITDATA INO S:RD:UNIToATA IND 

4 N CONNECT tND T CONNECT REO N_CONNECT REO T CONNECT INO 
N-CONNECT CONF T -CONNECT RESP N CONNECT RESP T -CONNECT CONF 
N-DATAIND T:DATA REO N-DATA REQ T:DATA INo 
N-DATA ACK IND N:oATA_ACK_REO 
N-eXPEDITEO oATAINO T_EXPEoITED_DATA REO N_EXPEDITED_DATA REO T_EXPEDITEo_oATA INO 
N-RESET IND- N RESET REO 
N -RESET CONF N -RESET RESP 
N-DISCONNECT INo T DISCONNECT REO N-oISCONNECT REO T _DISCONNECT IND 
N-UNITDATA INo T:UNITDATA REO N:UNlToATA REO T UNIToATA IND 
N-ERROR REPORT IND T -ERROR REPORT IND 
N-MGT FACILITY INo T MGT FACILITY REO N MGT FACILITY REO T-MGT FACILITY INo 
N-DEBUG IND T:DEBUG REO N:DEBUG REO T-oEBUG INO 
N-TD DATA IND T-TD DATA INo 
N-RO-oATAIND T-RD-DATA INo 
N-To-EXPEoITEo DATA INo T:TD:eXPEDITEo_oATA INo 
N-RD-EXPEDITED-DATA INo T_Ro_EXPEoITED_oATA IND 
N-To-UNIToATA iNo T TO UNITDATA INo 
N:Ro:UNITDATA INo T:RD:UNIToATA tND 



Conditions 

Layer From Layer Below 

3 OL CONNECT INO 
OL -CONNECT CONF 
OL:OATA INO 

OL EXPEDITED OAT A INO 
DL -RESET IND-
DL-RESET CONF 
DL-OISCONNECT INO 
OL - UNITOAT A INO 
OL-ERROR REPORT INO 
OL-MGT FACILITY INO 
OL -DEBUG INO 
OL-TD DATA INO 
DL-RO-DATAINO 
OL - TO -eXPEDITED DATA IND 
DL-RO-eXPEDITEO-DATA IND· 
DL-TO-UNITDATA iNo 
OL:RO:UNITOATA IND 

2 PH ACTIVATE INO 
PH-ACTIVATE CONF 
PH:DATAIND 

PH RESETIND 
PH-RESET CONF 
PH:OEACTIVATE INO 

PH ERROR REPORT IND 
PH-MGT FACiliTY IND 
PH-DEBUG INO 
PH-TO OATAINO 
PH:RO:OATAIND 

Table 30-2 (Continued) 

From Layer Above 

N CONNECT REO 
N-CONNECT RESP 
N-OATA REO 
N-OATA ACK REO 
N-EXPEDITED-OAT A REO 
N-RESET REO 
N-RESET RESP 
N-OISCONNECT REO 
N:UNITOATA REO 

N MGT FACILITY REO 
N:OEBUG REO 

Ol CONNECT REO 
Ol-CONNECT RESP 
OL:DATA REO 

Ol_EXPEDITED_DATA REO 
Ol RESET REO 
OL:RESET RESP 

DL DISCONNECT REO 
DL:UNITDATA REO 

DL MGT FACILITY REO 
OL:OEBUG REO 

Actions 

To Layer Below 

Ol CONNECT REO 
OL -CONNECT RESP 
OL:OATA REO 

DL EXPEDITED DATA REO 
OL-RESET REQ 
Ol-RESET RESP 
Dl-OISCONNECT REO 
OL:UNITOATA REO 

Ol MGT FACILITY REO 
OL:OEBUG REO 

PH ACTIVATE REO 
PH-ACTIVATE RESP 
PH:OATA REO 

PH RESET REQ 
PH-RESET RESP 
PH:OEACTIVATE REO 

PH MGT FACILITY REO 
PH:OEBUG REO 

To layer Above 

N CONNECT INO 
N -CONNECT CONF 
N-OATAINO 
N:OAT~..;..ACKINO 
N EXPEDITED OAT A INO 
N-RESET IND -
N-RESET CONF 
N -DISCONNECT INO 
N - UNITOAT A INO 
N-ERROR REPORTIND 
N-MGT FACILITY INO 
N-OEBUG INO 
N-TO DATA INO 
N-RO-OATAINO 
N-TO-EXPEOITEO DATA INO 
N-RO-eXPEOITEDOATA INO 
N-TO-UNITOATA iNo 
N:RO:UNITOATA INO 

OL CONNECT INO 
Ol-CONNECT CONF 
OL:OATA INO 

OL EXPEDITED DATA INO 
OL -RESET INO -
Ol:RESET CONF 

OL DISCONNECT INO 
OL-UNITOATA IND 
OL -ERROR REPORT INO 
DL-MGT FACILITY INO 
OL -DEBUG INO 
OL-TO DATA IND 
OL-RO-OATAINO 
OL-TO-EXPEOITEO DATA INO 
DL - RD -EXPEDITED-OAT A INO 
DL-TO-UNITDATA iNo 
DL:RO:UNITOATA INO 
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31 Automatic OSI Primitives 

Often the Protocol Spreadsheet primitives that operate below a given layer are handled 
automatically by the protocol package at that layer. 

Data primitives are automatic any time a SEND or GIVE_DATA sofikey action is entered on the 
spreadsheet. 

Connect Requests are automatic when the first spreadsheet data primitive is passed downward. 
The DL_CONNECT REQ in Figure 30-4 does not have to be entered in the user program. The 
connect request (but not the confirm) is handled automatically by the layer-package software. 
which assumes that the user never wishes to pass data downward to an empty layer. 

The Connect Ind and Connect Resp primitives in Figure 30-3. on the other hand. are not 
automatic. They are completely at the discretion of the programmer of the Protocol 
Spreadsheet. If the programmer wishes Layer 2 to complete the link setup and begin 
transferring Info frames without the active participation of a higher layer, that is a viable 
alternative. 

In the sequence in Figure 30·5 all of the primitives designated by arrows-with one 
exception-are generated and monitored automatically by the RCV, GIVE_DATA, and SEND 

spreadsheet entries. (The lone exception is the DL_DATA REQ primitive that is used as a 
condition in Layer 2.) This automatic handling of primitives frees the user at the top layer 
from programming considerations outside of his own immediate protocol. 

When protocol packages are loaded. monitor primitives (such as DL_TD_DATA IN D) are passed 
up the layers automatically. These primitives allow the Layer 2 and Layer 3 protocol-trace 
screens to display frame and packet information even when emulate primitives have not been 
passed up. 

Automatic handling of primitives will vary with different protocols. Refer to the sections on 
the individual protocols for information on which primitives are tied to which protocol 
conditions and actions. 
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32 X.21 Layer 1 
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DRIVE: Layer 1 
DRIVE: Layer 2 
DRIVE: Layer 3 
DRIVE: Layer 4 
DRIVE: Layer 5 

IVE: Layer 6 
IVE: Layer 7 

** 

Package: 
Package: 
Package: 
Package: 
Package: 
Package: 
Package: 

X.21 
X.25 
X.2S 

tup ** 
• 

NO PACKRGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 

Depress III Key To Load The Selected Packages 

-·A 
Figure 32·1 In addition to being a Test Interface Module, X.21 is a "layer-personality package" 

of softkey functions at Layer 1. 

.; 
Figure 32-2 A special set of leads are available for monitoring once the X.21 

package has been loaded in. 
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32 X.21 Layer 1 

In addition to being a Test Interface Module (see Section 46), X.21 is a "layer personality 
package" of functions loaded into memory from disk via the Layer Setup screen. Figure 32-1 
shows the Layer Setup screen configured to load in the X.21 package from the hard-disk 
drive. Refer to Section 6 for information on operating the Layer Setup screen. 

The X.21 package consists of a group of conditions and actions at Layer 1 on the Protocol 
Spreadsheet that facilitate X.21 programming. Figure 32-2 shows the softkey path to a rack of 
condition softkeys that represent X.21 leads. These softkey conditions allow you to detect lead 
changes and leaCi status. Of the conditions on the first rack of softkeys below CONDS:, only 
LEADS is specific to X.21 and will be documented fully in this section. 

Figure 32-3 shows the highest rack of softkeys containing actions that are specific to X.21. 
The SEND softkey includes a CALL_SETUP _SEND function that sends text messages always in 
ASCII code (consistent with X.21 call-setup protocol). The LEADS softkey gives the user 
control of X.21 control and data leads in emulation mode. The PROTOCL sonkey includes 
functions that switch the line setup back and forth from ASCII 7-bit odd parity for call setups 
to whatever line setup the user has configured for data transfer on the Line Setup menu. 

Other softkey actions in Figure 32-3 are not specific to X.21 and are discussed elsewhere in 
the manual. 

A group of Figures at the end of this section. Figure 32-10 through Figure 32-13, shows the 
INTERVIEW emulating either the user or the switch in calling. called, clearing, and cleared 
scenarios. The "conditions" and "actions" in these drawings are sonkey conditions and actions 
in the X.21 Layer 1 personality package. The "new states" in the drawings are standard X.21 
state names which may be borrowed as state names on the Protocol Spreadsheet. 
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Figure 32-3 The SEND, LEADS, and PROTOCL softkeys branch 
to actions that are specific to X.21. 

32.1 X.21 bls 

The X.21 Layer 1 package also will work with the standard RS-2321V.24 TIM in an 
X.21 bis configuration. With the standard RS-232 TIM installed, the LEADS softkey 
shown in Figure 32-2 will be replaced by the EIA softkey that branches to standard 
EIA control-lead names; RTS, CTS t etc. The X.21 bis recommendation maps X.21 
data and control leads to EIA leads according to the following conversions: 

T = TO 

C = oTR 

R = RD 

= oSR 

The LEADS softkey in Figure 32-3 changes to EIA in X.21 bis. When the RS-232 TIM 
is installed. data leads can be set to one of the standard X.21 idle conditions (+ ..... 

~. ttJ, and so forth) only via the IDLE_LN softkey action. 

32.2 TransmltterlRecelver Phases 

X.21 requires that data such as selection signals (the destination phone number) be 
transmitted during call setup. The data is transmitted in the following synchronous 
format: ASCII code. s".s". sync pattern. 7 data bits. odd parity, no BCC. 

Once the call is established. Jl different format and code may be used at the link 
level and above. In order to monitor and transmit X.21 data and higher-level data 
correctly without exiting Run mode and reconfiguring the line setup, the X.21 layer 
package provides two different "phases" of the transmitter and the receivers. These 
phases are called CALL_SETUP and DATA_TRANSFER, and they are entered into the 
program via softkey. See Section 32.5(C). below. 
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When the program is in call-setup phase, data is monitored and sent according to the 
synchronpus format and ASCII code defined above. In data-transfer phase, the 
format and code are as defined by the user on the Line Setup menu. 

32.3 Sending From Layer 2 

When Layer 1 is in data-transfer phase. a SEND action at Layer 2 will cause a 
transmission to go out onto the line automatically. No SEND action at Layer 1 is 
required. 

When L~yer 1 is in call-setup phase. a SEND aetion at Layer 2 will be ignored. If. 
Layer 1 wishes to communicate to Layer 2 its readiness to send data. it must do so 
by SIGNAL action (see Section 27.4). since primitives are not currently operative at 
Layer 1. 

32.4 X.21 Conditions 

To bring up the bank of softkey conditions for Layer 1. first press the CONDITIONS 
softkey. This key becomes available when the cursor enters a programming bloek at 
the state level. 

The first three eondition softkeys-DTE, DeE, and RECEIVE-are common to all Layer 
1 configurations. The fourth condition softkey, LEADS, is specific to the X.21 
test-interlace module. To the right of the LEADS softkey are general 
(layer-independent) conditions discussed in Section 27. 

LEADS is a transitional/status condition and may be combined with other conditions 
(including other LEADS conditions). Refer to Section 27.2 for a discussion of how 
conditions may be combined. 

(A) Data 

The first three X.21 conditions can monitor one of the two data leads for a 
specific data event. This event can be any of several characters, a string of 
characters. a good BCC following the character or string. an error revealed by a 
bloek or parity check. and so on. When DTE is selected. data on the T lead will 
be monitored. A DCE condition monitors the R lead. RECEIVE conditions are 
intended for use in the emulate modes. When RECEIVE is selected. the 
INTERVIEW will always monitor the lead opposite its own transmit lead. 

The fourth X.21 condition. LEADS, also can monitor both data leads. 
Figtire 32-4 shows that T and R leads can be monitored for ZERO or ONE status. 
A data lead will satisfy one of these conditions when it is valid zero or valid 
one--that is, when it has retained its zero or one status for sixteen consecutive 
bit times. 
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Flaun 32-4 T and R leads can be monitored for zero or Ofte status. 

A mere transition from zero to one (or from one to zero) has no significance in 
X.21 protocol and cannot be detected" by a lEADS T or LEADS R condition. 
(Control leads C and I. on the other hand, may be monitored either for a mere 
transition or for a valid status-see below.) 

(8) Control Leads 
X.21 conditions can monitor the status of C and I control leads. The C and I 
softkeys are in the conditions rack below LEADS. See Figure 32-5. 

NOTE: Before you may monitor the status of C and I leads, the 
buffering of control leads must be enabled on the Front-End 
Buffer Setup menu. See Section 7.1 (B) . 

C and I may be tested for true status or for valid status. In the X.21 protocol. 
the state of the lead is valid if it has been true for sixteen bit times. LEADS CON, 

for example, checks the true state of the C lead. If the condition is alone in a 
CONDITIONS block, any momentary transition of the C lead from off to on will 
satisfy the condition. If the condition is used in a context where it is static rather 
than transitional-see Section 27.2 for a definition of this context-the true on 
state at the moment the lead is checked will satisfy the condition. 

Flaure 32-5 C and I leads may be tested for true status or for valid status. 
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The LEADS C ON_VAliD condition requires not only that the state be true but also 
that it be valid. Valid conditions may be transitional or static. depending on how 
they are combined with other conditions in the same CONDITIONS block. When 
LEADS C ON_VALID is used alone in a CONDITIONS block, it is transitional. A 
transitional ON_VALID condition will be valid sixteen bit times after the transition 
from off to on-assuming that it retains its true status for the entire sixteen clock 
pulses. 

(C) User Assigned 

A leADS VA condition detects an on or all state only if that state is valid. If a 
data lead is patched to the UA input, ON equals zero and OFF equals one. 

32.5 X.21 Actions 

When a block of conditions has been entered, press 8 to access the ACTIONS 
softkey. The actions that penain to the X.21 Layer 1 personality package are SEND, 
LEADS, and PROTOCL, shown in Figure 32-3. SEND and LEADS actions are operative in 

r, emulate modes only. 
~ , 

(A) Data Leads 

Data. leads may be programmed to send character strings via the SEND softkey. 
They also may be programmed to idle constant mark, constant space, bell 
characters, plus characters, sync characters, and an alternating pattern of O's and 
l's via the LEADS softkey. 

1. Data-transfer send. Figure 32-6 shows the two send options that branch 
under the SEND softkey. If you press SND_DTA, the keyword SEND is written 
to the spreadsheet screen and this prompt appears below the screen: "Enter 
Transmit String." This is a normal Layer 1 send action and it is appropriate 
whenever you are in Data Transfer state according to the X. 21 protocol. 

Press the SNO_DTA softkey or type SEND followed by space to begin the 
entry. Enter the string inside of quotation marks. After quotation marks are 
typed to close the transmit string, a set of softkeys appears for the 
error-checking value that will be appended to the transmit string-GOODBCC, 
aAD_BCC, NO_BCe. or ABORT. 

To execute a data-transfer send. the program must be in data-transfer 
phase-see below. In this phase. the transmitter and receivers are obeying 
the code and format options selected on the Line Setup menu. 
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Figure 32-() Two separate SEND actions are used to transmit either in 
data-transfer or call-setup format. 

2. Call-setup send. The SEND softkey includes a CALL_SETUP _SEND function 
that sends text messages always in a code and format that is consistent with 
X.21 call-setup protocol. Press the SND_CLL softkey (Figure 32-6) or type 
CALL_SETUP_SEND followed by space to begin the entry. Enter the string 
inside of quotation marks. 

The code and format of a caU-setup send action always is the same: ASCII 
code. 7 data bits. odd parity. no block check transmitted. Synchronization 
characters are ~ ~ (hex 15 15). The synchronization pattern must be provided 
in the transmit string-it is not automatic. 

To execute a call-setup send. the program must be in call-setup phase-see 
32.S(C). below. In this phase. the transmitter and receivers are disregarding 
the code and format options selected on the Line Setup menu. 

3. Idle. Data leads also may be programmed to idle constant mark, constant 
space. bell characters. plus characters. sync characters. and alternating 0 and 
1. Figure 32-7 shows the softkey path going through LEADS and T or R to the 
various idle states. 

4. One or zero. Select ONE to idle constant mark. ZERO to idle constant space. 
Assuming that the program is in call-setup phase. a data lead idling mark 
will appear on the data display as F,. Space idle will be displayed as ~. 

S. Plus, bell, or sync. Plus (+) characters. bell (IlL) characters. and sync (~) 
characters also may be transmitted as contiguous idle characters. A transmit 
stream of any of these characters will be preceded by two ASCII sync 
characters (hex 1,). In other respects. the action LEADS R BELLS has the 
same effect as the action IDLE_LINE "IlL". 
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Figure 3l-7 X.21 data leads T and R sometimes perform a "control" function 
by idling various characters. 

Plus-. beU-, and sync-character idle actions do not take effect unless the 
program is in call-setup phase at the time the action is executed. The LEADS 

R ZERO action or the LEADS T ONE action will take effect even in 
data-transfer phase. The monitors may not be set up properly to detect or 
display the idle state, however. and we recommend that the programmer 
switch to call-setup phase as soon as one of the control leads first signals a 
clear request or indication. 

6. Data. A ONE or ZERO leads action will clamp the line to the requisite 
voltage level. Once a lead is clamped. it must be unclamped before it can be 
used again for data. The DATA softkey shown in Figure 32-7 represents the 
"unclamp" action. 

To change from idling space to transmitting selection signals. for example. 
you would insert the unclamp action (LEAOS T DATA) shown here: 

STATE: call requut 
CONDITIONS: ENTER STATE 
ACTIONS: LEADS T ZERO 

PROMPT "Press S to send seleotion signals" 
CONDITIONS: KEYBOARD ·S8· 
ACTIONS: LEADS T DATA 

CALL_SETUP_SEND ""''''123123 .. * 

The PLUSES, BELLS, SYNCS, or ALT_O_l action also will unclamp the line 
automatically. 

7. Alternating 011. Press the softkey for ALT_O_1 to send an alternating series 
of zeroes and ones. The sequence is not preceded by sync characters. This 
idle action does not take effect unless the program is in caU-setup phase at 
the time the action is executed. 
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(8) Control Leads 

Control leads C and I may be controlled by spreadsheet action. Press the l.EADS 

action softkey to bring up the rack of X.21 leads shown in Figure 32-8. Press C 
or I to access the softkeys that allow you to set a control lead to ON or OFF 

voltage. 

+ , 

Figure 32-8 Control leads C and 1 may be turned on or off via softkey. 

(C)Two Phases 

The X.21 layer package provides two different· "phases" of the transmitter and 
the receivers. These phases are called CALL_SETUP and DATA_TRANSFER. and 
they are entered into the program via softkey in the ACTIONS softkey rack that 
branches below PROTOCL See Figure 32-9. 

Figure 32-9 The X.21 layer package provides two different "phases" of the 
transmitter and the receivers. Call Setup and Data Transfer. 

The initial configuration phase that the program adopts upon entering Run mode 
is selectable on the X.21 Interface Control setup menu. See Section 46.8. The 
default program-initiating phase is data transfer. 
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1. Call setup. When the program is in call-setup phase, data is monitored 
and sent according to the synchronous format and ASCII code defined 
above in Section 32.2. Idle display is automatically on. This means that 
when receivers encounter a condition that normally would send them out of 
sync (such as one or more ',-idle characters), the receivers begin looking for 
sync as they normally would but the raw data continues to be displayed, in 
reverse video. 

With idle display automatically on, the transition will appear on the screen as 
a series of "6 (NULL) characters when the data lead goes to zero to signal a 
call request or a clear request. For this reason, we recommend that the 
program adopt CALL_SETUP phase as soon as possible after a clear request or 
clear indication is signalled. In this way, the screen display of "6 characters 
will record the clear request. In data-transfer phase. the steady zero signal 
will not be preceded by a special. sync pattern and, depending on the line 
setup, may not be displayed. 

Figure 32-10 shows the I~'TERVIEW on the user side of the X.21 interface. 
Here the INTERVIEW adopts call-setup phase prior to clamping its leads to 
signal dte _clear Jequest. 

Figure 32-11 shows the INTERVIEW on the network-switch side of the 
X.21 interface. When the user side clears a call, the INTERVIEW programs 
a change to call-setup phase prior to clamping its leads to signal 
doe_olear_confirmation. 

The appropriate SEND action in call-setup phase is CALL_SETUP _SEND. See 
Section 32.S(A)2. The Simple SEND action. appropriate for data-transfer 
phase. will not be executed in call-setup phase. 

When Layer 1 is in call-setup phase, a SEND action at Layer 2 will be 
ignored. If Layer 1 attains data-transfer phase and wishes to notify Layer 2 
that it now is ready to send data. it must do so by SIGNAL action (see 
Section 27.4), since primitives are not currently operative at Layer 1. 

2. Data transfer. When you press the softkey for DATA_TX (Figure 32-9) or 
type DATA_TRANSFER in an Actions block on the spreadsheet, you are 
sending the unit into data-transfer phase. In this phase, the unit monitors 
and sends according to the parameters selected by the user on the Line 
Setup menu. See Section 4. 

The appropriate SEND action in data-transfer phase is entered on the 
Protocol Spreadsheet via the SEND softkey labeled SND _DT A. This action is 
written to screen simply as SEND. CALL_SETUP_SEND cannot be executed in 
data-transfer phase. 

When Layer 1 is in data-transfer phase. a SEND action at Layer 2 will cause 
a transmission to go out onto the line automatically. No SEND action at 
Layer 1 is required. 

32-11 



INTERVIEW 7000 Series Basic Operation: ATLC-107-951-100 

EMULATE USER, USER CALLING AND CLEARING 

ACTIONS 

CALL SETUP 
LEADS T ONE C OFF 

LEADS T ZERO C ON 

LEADS TOATA 
CALL_SETUP _SEND· ...... 12 312 3+· 

T c R 
NEW STATE .!L..l..Q/S..QEE.!L..l. .Q!:LQEE CONDITIONS 

RECEIVE STRING "!!l + .... 

RECEIVE STRING .. 00 • 

NEW STATE 

ready 

RECEIVE STRING: m / • cIce...P"ovldecUnformatlon 

LEADS T DATA 
DATA TRANSFER 
SEND M link-level data" 

CALL SETUP 
lEAD'S T ZERO C OFF 

lEADS TONE 

RECEIVe: STRING "m * . (callecCHne_ldentlflcation) 

ready 

Figure 32-10 In 1his DTE-ealling-and-c:learing scenario, the INTERVIEW is on 
the user (DTE) side of the X.21 interface. 
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EMULATE SWITCH, USER CALLING AND CLEARING 

CONQITIONS 

RECEIVE STRING· m" 

LEADS TONE 

T c R 
NEW STATE JL.l.. 2:!..QEf JL.l.. sr:L2Ef ACTIONS 

CALl SETUP 
LEADS R ONE I OFf' 

LEADS R PLUSES 

LEADS R SYNCS 

LEADS R ONE 

LEADS ION 

LEADS R DATA 
DATA TRANSFER 
SEND • link-level data* 

CALl SETUP 
l.EAb1I R ZERO I OFF 

LEADS R ONE 

NEW STATE 

ready_for _data 

data_vansfer 

Figure 31-11 In this DTE-ealling-and-,learinl scenario, the INTERVIEW is on 
the networkfswitdl side of the interface. 
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EMULATE USER, USER CAL.L.ED AND CL.EARED 

T c R 
ACTIONS NEW STATE .!Ll.. .QI:i.Qff .!Ll....2!:LQEf CONPITIONS NEW STATE 

LEADS R ONE I VALID_OFF ready 
TONE C VALID_OFF 

RECEIVE STRING • 00 't \ • Incomill(Lcall 
LEADS C ON calLaccepted 

RECEIVE STRING -00 / • dceJll'ovlde<Unformatlon 
RECEIVE STRING "lID * . (ca!lin\Ulne_identlfication) 

LEADS T DATA data_transfer 
DATA_TRANSFER 
SEND -link-level data-

CALL SETUP cite_clear 3:onflrmatlon 
LEAD'! T ZERO C OFF 

LEADS T ONE ready 

Figure 32-12 In this DTE-called-and-cleared scenario, the INTERVIEW is on 
the user (DTE) side of the X.21 interface. 
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EMULATE SWITCH, USER CALLED AND CLEARED 

T c R 
CONDIIIQNS NEW STAIE .lL.L .Q.!:LQff JLL.Q!!LQEf 

LEADS T ONE eVALD_OFF ready 
R ONE I V AL.!O_OFF 

ACTIONS 

CALL .... SETUP 
LEAD~ R ONE I OFF 

LEADS R BELLS 

LEADS R SYNCS 

NEW STATE 

!ncoml"IiLcall 

CALL_SETUP_SEND Mt,. t,./ etc.» dceJlrOYldecUntormatlon 

SEND ~ Ilnk-Jevel data W 

LEADS TONE C VAUO_OFF ready 
LEADSR ONE 

R ONE 1 VAUO_OFF 

Figure 32-13 In this DTE-called-and-cleared scenario. the INTERVIEW is on 
the network/switch side of the interface. 
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33 )(,25 Layer 2 
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** tup ** 
Selections • - .__ ... eo-. 

DRIVE: la~er 1 Package: NO PACKAGE NO PACKAGE 
DRIVE: la~er 2 Package: X.25 

X.2S 
SDLC FDl 

DRIVE: la8er 
DRIVE: la~er 
DRIVE: latjer 
DRIVE: latjer 
DRIVE: la~er 

3 
4 
5 
6 
7 

Package: 
Package: 
Package: 
Package: 
Package: 

NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 

Depress iii Ke8 To load The Selected Packages 

NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 

-LAYER-7 

Figure 33-1 The X.2S personality package for Layer 2 is loaded from the 
Layer Setup screen. 

** X.25 Frame level Setup ** 

T1 (for INFO frame): 
Emulate: 
Mode of operation: 
Window size: 

Enter Window Size (1 to 7) For Outstanding Frame: 7 
_ • "ME w- ._WI-•••• 

Figure 33-2 Protocol Configuration screen for X.2S Layer 2. 
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33 X.25 Layer 2 

Layer 2 X.2S is a "layer personality package" of functions that are loaded into memory from 
disk via the Layer Setup screen. Figure 33-1 shows the Layer Setup screen configured to 
load in the Layer 2 X.25 package from floppy-disk drive #2. Refer to Section 6 for details 
on operating the Layer Setup screen. 

The Layer 2 X.25 package consists of the following: 

• A special X.25 Frame Level Setup screen that controls certain parameters when the unit 
is tracing or emulating X.2S. 

• A protocol trace (illustrated in Figure 33-3) that distills from X.2S data the Level 2 events 
that have protocol significance. This trace is accessible by softkey in Run mode at all 
times. 

• A group of conditions and actions at Layer 2 on the Protocol Spreadsheet that facilitate 
X.25 programming. Figure 33-8 shows the softkey path to the first rack of condition 
softkeys when the X.25 package is loaded in at Layer 2. 

33.1 Frame-Level Setup 

The parameters on the X.25 Frame Level Setup screen must be configured correctly 
for an accurate trace display and for proper emulation. 

To bring up this screen, first go to the Layer Setup screen (press 8. lEI). Execute 
the X.25 selection at Layer 2: X.25 should appear in the Packages Loaded column. 
Press If!l (labeled PROTSEL) to bring up a prompt to Select Protocol Configuration 

Sereen. Then press I£lJ (LAYER-2) to call up the X.2S Frame Level Setup screen. 

The four parameter fields on this screen are shown in Figure 33-2. T1, Emulate, and 
Window Size apply to interactive (emulate) tests only. Mode of Operation must be 
configured correctly for the protocol trace as well as for proper emulation. 
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(A) T1 

Enter a four-digit (including decimal point) Tl timeout value in this field. The 
largest valid entry is 65.5 seconds. The smallest entry is .001 second, or 1 
millisecond. 

Tl is the name given to the retransmission timer for INFO frames. When a 
value is entered in the T1 field on this menu, the layer 2 package will handle Tl 
timings correctly t as follows: 

• Whenever the Il\TTERVIEW sends an I-frame at Layer 2. and there are no 
previous frames sent by the INTERVIEW currently outstanding 
(unacknowledged), the timer starts timing down from the value entered on 
the Frame Level Setup screen. 

• An acknowledgment by the device under test of the most recent frame 
transmitted by the INTERVIEW stops the timer (so that it does not expire). 

• An acknowledgment by the device under test of a frame that is not the most 
recent frame transmitted by the INTERVIEW-an "incomplete" 
acknowledgment-restarts the Tl timer to the value selected on the 
configuration screen. 

Expiration of this Frame Level Setup timeout can only be detected by a 
T1_EXPIRED condition on the Protocol Spreadsheet at Layer 2. This particular 
timeout cannot be detected by a generic condition of TIMEOUT T1. 

According to the protocol. a T1_EXPIRED condition should result in a RESEND 

action. 

(8) Emulate Logical DTE/DCE 

There are two selections in the Emulate field on the X.25 Frame Level Setup 
screen.::;~~l',:tt~: and:J~99.!ti~:P:~q~. The entry in this field determines the 
Layer 2 address bytes used by the INTERVIEW during interactive testing. 

Configured as a logical DTE, the INTERVIEW uses address °1 for commands 
and °3 for responses. Usually a logical DTE is the PAD at the user site. 

Configured as a logical DCE. the INTERVIEW sends commands to address °3 
and responds using address °1. Usually a logical DeE is a network switch. 

Use the Mode selection G!:i~t~:[p:l'j:: or :¥~t~)1¢.$O on the Line Setup menu 
to regulate the physical interface-whether to use pin 2 or pin 3 to transmit, and 

so on. 
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(C) Mqde of "pperatlon 

The Mode of Operation field refers to the mode of numbering INFO and 
supervisory frames. There are two options, ;;:MP:~t'@ and:~~t~AA~. 

MOD 8 uses sequence numbers 0-7. MOD 128 adds an extra byte to the 
control field in l'-.FO. RR. RNR • REJ, and SREJ frames. See Figure 33-5. 
This extra byte allows sequence numbers in a range of 0-127. 

The correct "modulus" must be selected in this field in order to conduct 
interactive communications and also to generate an accurate X.25 Layer 2 trace. 

(0) Window Size 

Any window size may be entered up to the current modulus minus one: 7 or 
127. The window size is the maximum number of unacknowledged I-frames 
that Layer 2 will buffer for retransmission. When the limit is reached, any 
further INFO frames that are named in SEND actions triggered at Layer 2 will be 
passed to Layer 1 for transmission but not buffered for retransmission. 

The window is a queue that buffers frames for retransmission in case one or 
more transmissions are lost or in error. A RESEND action will resend the first 
(earliest) frame in the window. Successive RESENDs will send successive frames 

~, until there are no more frames to resend; or until the window is reset by an 
acknowledgment or by a RESEND FIRST action. 

33.2 Protocol Trace 

The Layer 2 X.25 package includes an automatic frame-trace display that 
summarizes link-level activity. This trace mode is enabled whenever the unit is in 
Run mode, both real-time and frozen. 

While the unit is in Run mode. press the softkey for l.2TRACE to bring the protocol 
trace for X.2S Layer 2 to the screen. (If the X.2S package for Layer 3 is also 
loaded in. the L2TRACE softkey will appear after you have pressed PROTOCL, @ on 
the primary rack of display-mode softkeys.) 

Figure 33-3 is an example of the Layer 2 trace display. Each horizontal row in the 
trace represents a frame. 

(A) The Protocol Trace in Freeze Mode 

Press §J to prevent the addition of new data to all the display buffers, 
including the trace buffers. The frozen trace display may be scrolled through or 
paged through. The top line always is the cursor line (thOUgh there is no actual 
cursor on the trace display). Pressing (}ft1 or (±J moves the viewing "window" 
down relative to the data to add one line of fresher data to the bottom of the 
screen. Pressing !lID or ffi moves the viewing window up to add a line of older 
data to the top of the screen. 
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2 - • Mil ay. 

Figure 33·3 Each horizontal row on the trace display represents a frame. 

Depression of the [II) key adds fifteen lines-one full page-of newer frames to 
the frozen trace screen. Depression of ~ adds fifteen lines of older frames. 

The frame displayed on the top line of frozen trace-data will appear as the first 
frame in the raw-data or data-plus-leads display. To view the raw data that 
generated a particular line in the trace display, use ~ or (:mJ (or ffl or m) to 

move the line in question to the top of the screen. Then press aIle of the data 
softkeys. Figure 33-4 shows part of a dual-line data screen in Freeze mode. 
The first frame in the display is the same one that is traced at the top of 
Figure 33-3. 

Figure 33-4 Data-display of Protocol Trace shown in Figure 33-3. 
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(8) Trace Columns 

The columns in the protocol trace for Layer 2 X.2S are explained below. 

1. Source. The SRC column identifies the lead on which the frame was 
monitored, TD (DTE) or RD (DeE). This column identifies the physical 
source of the frame. not the logical source. The physical DTE uses the TD 
lead to transmit. The physical DeE uses RD to transmit. 

Just as on the data display, RD data is underlined. 

2. Address. The address octet (see Figure 33-5) is given in the ADDR column, 
with its two hexadecimal quartets presented as full-size alphanumerics. The 
address may be °1 or °3 in single-link. operation. 

This column identifies the logical DTE and DeE. The logical DTE uses 
address °1 for INFO frames and other command frames. and address °3 for 
responses. The logical DeE uses address °3 for INFO frames and other 
commands, and address °1 for responses. 

3. Type. The mnemonic (abbreviated) names for eleven frame types as they 
appear in the TYPE column of the protocol trace are shown in Figure 33-5 
under "CONTROL." The control field. therefore, indicates the frame type. 
If a control octet does not fit any of the patterns in the figure, the frame is 
listed in the TYPE column as UNKWN followed by the hexadecimal value of 
the control byte: UNKWN=F3. 

If the number of bytes in the frame is below the required minimum, the 
frame is posted as INVALID. 

4. N(R) and N(S). One column on the frame-level trace is devoted to N(R) 
values, and one column to N(S). The frame types that include N(R) or 
N(S) fields in their control fields are indicated in Figure 33-5. N(R) and 
N(S) occupy three bits each in modulo 8, seven bits each in modulo 128. 
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ADDRESS 

TOOCE 

HEX .,°1 

ASCU .. ~ 

TOOTE 

CONTROL 

INFO-MOO 8 

I ~. 
NtRl 

Even Nurnber&cl I 
Ipl M(S) Ill. 

8 7 6 5 4 3 2 1 

INFORMATION 

CONTROL .. INFO 

Higher-level 
Protocol&' 

Data 

FCS 

DO 
87654321 87654321 

........... 

........... 

/' 

I 
I 
I 
I 
I 
I 
I 

INFO-MOD 128 

r.O:;"r-H-ex-,,-even---'O 
Numbered 

'--....... ~'--.I.l0~ N R P 
87654321 87654321 =~,~t~:~]D 

/' 
/' 

/'~ __ ~S_A_B~M~ ____ ~ 
HEX .. 2F or iF 

ASCU=/or1 

o 0 1 IPI 1 1 1 1 

8 7 6 5 4 321 

OM 

HEX" orO{ 1" 

ASCU .. Sx 0{ "!; 

o 00 1Ft 1 11 .1 
8 1 65" 3 2 1 

UA 

HEX .. "3 or 1"3 

ASCH-cors 

8765432 1 

FRMR 

HEX '" 81' 01' ). 

ASCII .. 'I.. 01' r" 

8 7 6 5 " 

DISC 

HEX .. 43 or 53 

ASCII .. CorS 

o 1 0 IPI 0 0 , 1 

8 7 6 5 " 321 
SARM 

HEX",OFor ~ 

ASCft .. Sx or "!; 

o 0 0 IFI 1 1 1 1 
816 5 4 321 

SABME 

HEX .. ",. or l"F 

ASCII .. 0 or * 
o 1 1 II"I 1 1 1 1 

8 7 6 5 " 3 2 1 

,81654321 87654321 81654321 

" " RR-M008 , 

HEX:?l I 
leFI NtRI .. Q Q 0 1 

8 7 6 5 4 321 

87654321 87654321 

RNA - MOD 8 

I HEX"'?, I 
NtRl IFI 0 1 Q 1 

8 1 6 5 " 321 

87654321 81654321 

REJ- MOD 8 

REJ - MOO 128 

t':O:'T-H-E-X-.. -O-'1--'O 
ASCII .. 11,. e 
o 1 F 

87654321 87654321 

FJgure 33-5 Frame fields in X.2S/X.75. 
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Figure 33-6 MOD 128 sequence numbers are displayed in 
two-digit hexadecimal characters. 

33 X.25 LByer 2 

N(R) and N(S) values are presented in decimal format in modulo-8 traces. 
Each column displays a single digit that represents a 3-bit binary value. For 
modulo 128, the values °0 to 7~ are given in "character" fonnat. where the 
columns contain a two-digit hexadecimal character (see Figure 33-6). 

'D'T' "'8 i ..•. , ....••.. ~.~ .. , .... , ........ , ....... :.".: ...... , •.•....•... :.,.:., ..... ::!11 .• , hB, .. M,.', ,."., •. ,::.".::,:, ••• :, Ct',.::::::.:::>.",:::::: .• :·,,:::::.:): ..•• :.,.· , .. , :.......i '.".1:J;J. ', ••• " ....••..• '.'.' OM ... 1:1.... . <:" 

Figure 33-7 Nt and Ns columns are staggered,. with the 
outside columns representing the sequence of DeE 
numbered I-frames. 

Note that the Nr and Ns columns on the trace are staggered to suggest four 
columns. The two outside columns, comprised of the DTE's N(R) value and 
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the Dee's N(S). form a numbering sequence for DCE I-frames. The 
arrows in Figure 33-7 indicate the sequence: the DTE expects to receive 
frame 0, the DeE sends frame O. The DTE expects frame 1; it asks for 
frame 1 again: finally the DCE sends frame 1. And so on. 

The two inside columns reveal a similar pattern for DTE I-frames. 

S. P and F. The status of the poll or the final bit is given in the P/F column. 
Whether this bit is the P or F bit is indicated for most frame types in 
Figure 33-5 (under "CONTROL"). 

The setting of the P bit in an INFO frame often denotes the retransmission 
of an unacknowledged frame following ,a T1 timeout. 

6. Size. The number of bytes in each frame is given in this column in four 
decimal digits. The count begins with the address byte and excludes the 
two-byte FCS. Frames without I-fields show a count of two. 

7. Time. The time of the arrival of the end of the frame at the DTE or DCE 
monitor. is provided by a 24-hour clock and posted to the trace display. 
The clock is accurate to the millisecond. 

When nme Ticks: 1.;; is selected on the Front-End Buffer Setup screen 
(see Section 7). time values are incorporated into the data itself. As a 
result. times posted to the trace display will not be affected when recorded 
data is played back. even at varying speeds. 

If nme Ticks: ~: was selected instead during live recording, times on the 
trace during playback will be influenced by "local conditions" such as 
playback speed, idle suppression, etc. 

8. Frame checking. An X.25 frame ends as soon as a 1'£ flag or seven i-bits in 
a row are detected. If a flag ends the frame, a frame check is performed 
and the result is posted both to the data display and to the Bee column of 
the trace display. The symbol @] denotes a good frame check. while II 
symbolizes a bad frame. 

II for abort is posted to the display when a frame is ended by seven I-bits. 
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33.3 Monitor Conditions 

When the Layer 2 X.2S personality package is loaded in (via the Layer Setup 
screen), a set of conditions checks DTE and DeE leads both in monitor and emulate 
modes. This set of conditions is accessed by the DTE and DeE selections on the first 
rack of condition softkeys at Layer 2. See Figure 33-8. 

Figure 33-8 Unlike RCV conditions, the sonkey! for DTE and DCE are valid when the 
INTER VIEW is monitoring the line passively. 

After the keyword DTE (or DeE) is written to the spreadsheet. a rack of softkeys 
appears that represent types of frames: INFO,SABM, UA. and so forth. 

CA) Frame Types 
The softkeys for INFO. supervisory, unnumbered. and "other" frames are 
illustrated in Figure 33-9. Press a softkey to write one of these frame types to 
the Layer 2 spreadsheet. DTE or DeE followed by a frame-type mnemonic-DTE 
INFO, for example. or DeE SABM-is a complete condition and will come true if a 
matching frame is monitored. Address. poll/final. and BCC conditions may be 
added to the simple frame mnemonic, but they are optional. 
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Figure 33-9 Frame types. 

1. Info frames. INFO frames differ for MOD 8 and MOD 128 numbering 
schemes. (See Figure 33-5.) For spreadsheet conditions to match I-frames 
accurately, the correct numbering system ("Mode of Operation") should be 
selected on the Frame Level Setup screen. 

2. Supervisory frames. The four supervisory-frame types that can be searched 
for on the data leads are RR (Receive Ready). RNR (Receive Not Ready). 
REJect, and SREJ (Selective Reject). These frames always contain N(R) 
fields (see Figure 33-5) and serve mainly to acknowledge or reject INFO 
frames. 

Like INFO frames, supervisory frames are constructed differently according 
to the numbering scheme. MOD 8 or MOD 128. 

3. Unnumbered frames. Unnumbered frames generally assist in link-setup and 
take down. Different set-mode commands are used in different protocols: 
SABM for LAPB MOD 8 and SABME for LAPB MOD 128. 

4. Other frames. Any frame type may be entered as a hexadecimal value 
instead of by name. Press the softkey for OTHER. See Figure 33-10. Then 
enter the hex byte in the form of two alphanumerics. Here, for example. is 
a SABM (with the P bit set) entered as a hexadecimal: 

CONDITIONS: DCE OTHER 3F 

Address. poll/final. and Bee conditions may be appended to OTHER 
conditions. In MOD 8. the P/F bit is already specified in the hex entry, 
and a P/F condition will be ignored. 
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Figure 33-10 The hex value of any frame may be spedfied under OTHER. 

Figure 33·11 The hex value of the address byte is entered as two alphanumerics for all 

frame types. 
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t 

5. Address. An address condition may be added to INFO, supervisory. 
unnumbered. and OTHER conditions. Press the softkey for ADR=, shown in 
Figure 33-11. Then enter the hexadecimal address octet as two 
alphanumerics. The address octet °1, for example. appears as follows: 

CONDITIONS: DTE INFO ADR= 01 

To bypass the ADR:: se1ection (as well as the other options on the same rack 
of softkeys in Figure 33-11) press 8. 

6. Poll/final bit. PIF conditions are optional for all frame types. PIF values of 0 
or 1 are entered by the softkey sequence in Figure 33-12. 

Press 8 to bypass the P/F= condition and the other conditions on the same 
softkey level in Figure 33-12. 

Figure 33-U The value of the PIP bit may be chosen as a condition; 

(8) BCC Conditions 

OTE and DeE frames may be monitored for good and bad frame checks and for 
aborts. All DTE or DCE frames may be monitored with respect to frame 
checking. as in this example: 

CONDITIONS: DTE BDBCC 
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The softkey sequence for this spreadsheet entry is given in Figure 33-13. 

Or a particular type of frame may have a Bee or abort condition appended to 
it: 

CONDITIONS: DCE INFO ABORT 

Figure 33-13 A condition may search for all good. bad, or aborted frames. 

33.4 Emulate-Mode Conditions 

(A) Receive Conditions 

Like DTE and DCE conditions. ReV conditions monitor a data lead for X.2S 
frame types. RCV conditions operate only in emulate modes. and they cheek 
only the data lead that the INTERVIEW is not using to transmit. While a RCV 
condition may look like a DTE or DCE condition-ReV INFO P/F=11ooks the same 
as DCE INFO P/F=1-there are important differences that are noted below. 

1. Valid frame sequencing. To satisfy Rev conditions, numbered frames must 
have correct N(R) and N(S) sequencing. 

2. Good Bee. Rev conditions cannot match frames with bad frame checks. 
nor can they match aborted frames. (Emulate-mode conditions are designed 
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for ease of programming. and the assumption is that as an X.2S emulator. 
you are not required to acknowledge-or negative-acknowledge-bad or 
aborted frames.) 

If you wish to count bad BCes or aborts, use DTE or DCE conditions instead 
of RCV conditions. 

3. Address in supervisory frames. An address condition must be added to a 
RCV RR. Rev RNR, Rev REJ, or RCV SREJ condition. (In a DTE or DCE 

supervisory condition. the address is optional.) The address may be entered 
as in DTE/DCE conditions: 

CONDITIONS: RCV RR ADR", 01 

Or the address may be entered simply as COMMAND or RESP-RCV RR RESP, 

for example. COMMAND and RESP conditions will look for a specific address. 
03 or 01. depending on the selection in the Emulate field on the X.2S Layer 
2 Setup screen (see Section 33.1(B). above). A logical OTE will receive 
commands addressed to 03, and it will receive responses that have the 
address 01. A logical OCE receives commands addressed to Oland 
responses that use 03. 

CMND and RESP softkeys are shown in Figure 33-14. 

+ + t + 

Figure 33-14 Addresses are required in ReV RR. Rev RNR, Rev REJ. and 
ReV SREJ conditions. 

4. Type invalid. Rev conditions can detect frames that are invalid "types"-the 
control field is missing. for example. or the I-field is missing in an I-frame. 
The Protocol Spreadsheet entry for this condition is RCV INVALID. and the 
softkey sequence is illustrated in Figure 33-15. 
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Fi.ure 33-15 INVALID and UNKNOWN are frame types for RCV conditions. 

S. Type unknown. A frame may be valid in all respects but have a control field 
that indicates a nonstandard frame type. Such a frame may be matched by 
a Rev UNKNOWN condition (Figure 33-15). 

(8) N(S) Error 

As a Layer 2 emulator, you do respond to INFO frames that have N(S) errors. 
These are detected as NS_ERR conditions. not as ReV INFO conditions. 

NS_ERRs apply only to frames received when you are emulating. The same 
frame that triggers an NS_ERA condition also may satisfy a DTE INFO or DCE INFO 

condition-but not a ROV INFO condition. 

NS_ERR will come true for any received frame whose N(S) value is not one 
higher than the previous N(S). 

Figure 33-16 The PROTOCL key brings up six X.25 emulate conditions. 

In the first rack of condition softkeys at Layer 2. press PROTOCL. Then press 
the softkey for NS_ERR. See Figure 33·16. 
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(C) N (R) Error 

Received INFO or supervisory frames may have N{R) errors. Such errors are 
detected as NR_ERR conditions. not as Rev INFO or RR (or RNR or REJ) conditions. 

A valid N(R) is any value that (1) acknowledges a frame that is outstanding 
(waiting for acknowledgment); or (2) repeats the last acknowledgment. Any 
other N (R) value is detected as an error. 

(D) T1 Expired 

This condition detects the expiration of the T1 timeout-timer that is regulated on 
the X.2S Frame Level Setup screen. See Section 33.1(A). above. 

(E) Frame Sent 

This condition is true when, as a result of a SENO or RESENO action, a frame 
has been passed down to Layer 1. Note that merely SENDing a frame does not 
actually transmit the frame onto the line if. for example. Layer 1 is the X.21 
package in call-setup phase. 

(F) Window Conditions 

The size of the Layer 2 retransmit window is configured on the X.25 Frame 
Level Setup screen. See Section 33.1 (D). There are four conditions that test 
the current status of this window. They are WINDOW FUI.L, WINDOW EMPTY. 
WINDOW NOT _FUI.L. and WINDOW NOT_EMPTY. The softkey sequence for the 
WINDOW options is shown in Figure 33-17. 

Figure 33·17 When the retransmit window fills, Layer 2 stops buffering frames for 
retransmission. 

WINDOW FUI.L is true when the window is full of unacknowledged frames and the 
Layer :2 protocol package win not buffer additional frames until some 
acknowledgment is received. 
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Each time an acknowledgment is received. the window is flushed to the extent of 
the acknowledgment. WINDOW EMPTY means that tile latest acknowledgment was 
complete and left no frames outstanding (unacknowledged). If an RR response 
is received and the acknowledgment is only partial, this condition will be true: 

CONDITIONS: RCV RR RESP 
WINDOW NOT_EMPTY 

CAUTION: Window conditions are status conditions (see Section 
27.2) and must always be used in combination with a transitional 
condition such as a Rev condition. 

(Gl More to Resend 

Frames in the window may have to be resent. usually as the result of a Tl 
time()ut or a Reject frame. One RESEND action retransmits one frame in the 
window, beginning with the earliest. Subsequent RESEND actions retransmit 
subsequent frames. The MORE_TO_RESEND and NO_MORE_TO_RESEND conditions 
allow you to retransmit the entire window. as in the "reClo~er" state in this 
example: 

CONDITIONS: RCV REJ RESP 
ACTIONS: RESEND FIRST 
NEXT ST: recover 

STATE: recover 
CONDITIONS: FRAME SENT 

MORE TO RESEND 
ACTIONS: RESEND NEXT 
CONDITIONS: FRAME SENT 

NO MORE TO RESEND 
NEXT ":-ST: Xfer -

MORE_TO_RESEND and NO_MORE_TO_RESEND conditions may be written to the 
Protocol Spreadsheet by the softkeys shown in Figure 33-18. 
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Figure 33-18 The MORE_TO_RESEND condition allows you to resend the entire 
window of frames and then stop when there are NO_MORE_TO_RESEND. 

CAUTION: MORE_TO_RESEND and NO_MOREJO_RESEND are 
status conditions (see Section 27.2) and must always be used in 
combination with a transitional condition such as FRAME_SENT. 
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33.5 Emulate Actions 

When you have completed a block of conditions in a Protocol Spreadsheet test at 
Layer 2. press 8 to access the set of actions that can be taken as a result of the 
block of conditions coming true. The set of actions that are specific to the X.2S 
Layer 2 personality package are shown in the racks of softkeys in Figure 33-19. 
Except for ENHANCE and SUPPRES. the actions shown have meaning only when the 
INTERVIEW is emulating DTE or DCE. and not when it is monitoring the line 
passively. 

Figure 33-19 Action softkeys specific to X.2S Layer 2. 

(A) Send Actions 

Press the softkey for SEND to access two racks of softkeys with names of frame 
types that may be named in SEND actions. All data generated by the Layer 2 
X.2S package must be enclosed in a frame that is identified in a SEND action by 

33-21 



INTERVIEW 7000 Series Basic Operation: ATLC-107-951-100 

type. (Only at Layer 1 can data be generated as a simple character string without 
any protocol building blocks.) The complete set of frame types is given in 
Figure 33-20. 

When conditions are true for a SEND action. frames are sent immediately down 
to Layer 1 to be transmitted there. (Note that when the X.21 Layer 1 package 
is loaded. the sending down of INFO frames will be conditional on data-transfer 
phase being active at Layer 1.) 

Figure 33-2.0 SEND aetions always specify a frame type. 

1. INFO frames. SEND INFO is a complete action-entry. Address. poll-bit. 
N(R), N(S). string, and BCC parameters may be added to an INFO frame, 
but they are optional. If no optional parameters are entered, the INFO 
frame will default to the following parameters: 

• The address will be appropriate for an INFO frame sent by the "logical 
emulator" selected on the Frame Level Setup screen. See Section 
33.1(B). 

• The poll bit will be set to 1. 

• The N(R) will increment to the "automatic" value, one higher than the 
last valid N(S) received. 

• The N(S) will increment to the "automatic" value. one higher than the 
last valid N(S)"sent. 

• Since there is no default data-string, the I-field will be empty. 

• The .BCC will be good. 

The default parameters for INFO and other frames are given in Table 33-1. 
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SEND 

INFO 
SABM 
UA 
DISC 
OM 
FRMR 
SAaME 
RR CMND 
RR RESP 
RNR CMND 
RNR RESP 
REJ CMND 
REJ RESP 
SREJ CMND 
SREJ RESP 
OTHER 

33 X.25 Layer 2 

If a Layer 3 package is insUtlied and Layer 3 data is being handed down to 
Layer 2. the following condition-and-action trigger will accept this data and 
convey it properly to Layer 1: 

CONDITIONS: DL DATA REQ 
ACTIONS: SEND INFO" CCDL_DATA))" 

SEND INFO actions pass the INFO frame immediately to the next layer down. 
If the retransmit window is full. the frame is still sent-but it is not buffered 
in the window and can not be resent. 

An INFO frame will be buffered for retransmission regardless of the status of 
the window if a specific value is entered for the NS= parameter (see "N(S)." 
below). The specific: NeS) value will clear the window and the INFO frame 
will be buffered in the first window position. 

Table 33-1 
Default Parameters in SEND Actions 

ADR= 
logloal logical 
DTE PCE P/F NR= NS= STRINa acc 

01 03 1 AUTO AUTO none aDaCC 
01 03 1 NfA N/A NfA aDaCC 
03 01 L N/A N/A N/A apacc 
01 03 1 N/A N/A N/A aDaCC 
03 01 L NJA N/A N/A aDaCC 
03 01 L N/A NfA none aDaCC 
01 03 1 N/A N/A N/A apacc 
01 03 1 AUTO N/A N/A aDacc 
03 01 L AUTO N/A N/A aDBCC 
01 03 1 LAST_NR N/A N/A aDaCC 
03 01 L LAST_NR N/A N/A aDaCe 
01 03 1 LAST_NR N/A N/A aDaCe 
03 01 L LAST_NR N/A N/A aDaCC 
01 03 1 LAST_NR N/A N/A aDaCC 
03 01 L LAST_NR N/A N/A aDace 
01 03 N/A N/A N/A none aDBCe 

2. Unnumbered frames. SEND SABM, SEND UA, and so forth. are complete 
action-entries. Address, P/F-bit, string. and Bee parameters may be added 
to the SEND action. but they are optional. Default values are sent in the 
absence of specific optional entries: see Table 33-1. 

3. Supervisory frames. An address value must be added to SEND RR, SEND RNR, 

SEND REJ, and SENO SREJ actions. The address may be entered as a specific 
value. 
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ACTIONS: SEND RR ADR= 03 

Or the address may be entered simply as CMND or RESP-SEND RR RESP, for 
example. CMND and RESP frames will carry address 01 or 03, depending on 
the selection in the Emulate field on the X.2S Frame Level Setup screen. 
See Section 33.1(B). Refer to Table 33-1 for the address values sent by_the 
two different logical emulators. 

Figure 33-21 shows the address selections for all supervisory frames. 
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Figure 33-:n An address value must be added to SEND RR. SEND RNR. 
SEND REJ, and SEND SREJ actions. 

4. Other frames. Any frame type may be entered in a SEND action as a 
hexadecimal value instead of by name. Press the softkey for OTHER. on the 
bottom rack in Figure 33-20. Enter the hex value in the form of two 
alphanumerics. Then press the softkey for ADA: (Figure 33-22) and enter an 
address value. Here is a DISConnect command entered as a SEND OTHER 
action: 

ACTIONS: SEND OTHER 43 ADR= 03 

PIF, N (R), and N (S) fields are implied in the user-entered hexadecimal 
control field. An address should be added to a SEND OTHER action. but if it 
is not, the default is the (CMND) address 01 when the Emulate field on the 
X.25 Frame Level Setup screen shows ~~~¢Ilt;. The address defaults to 
03 for m.~I~l~'it. The other default parameter is a good BCe. (In MOD 
128. PIF is not included in the hex entry and is a valid optional entry.) 
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Figure 33·2.l SEND OTHER actions always specify a type value. 

S. Address. An address may be specified for INFO. unnumbered, and OTHER 
frames. It must be specified for supervisory frames. There are three softkeys 
pertaining to address in supervisory frames. ADR=. CMND, and RESP. See 
under "Supervisory frames," above. 

The ADR"" entry is always followed by the hexadecimal address octet typed as 
two alphanumeric characters. The address field °3 • for example, appears as 
follows: 

ACTIONS: SEND RR ADR:: 03 

6. Poll/final bit. The P/F bit is an optional entry in all SENDcactions. P/F values 
of 0, 1, or LOOPBAK are entered by the softkeys in Figure 33-23. If 
P/F= LOOPBACK, the bit will echo the last P/F bit received. (Looping the P/F 
bit is appropriate for UAs and supervisory frames.) Default P/F values are 
given in Table 33-1. 

Figure 33-23 A P/F value is optional in all SEND entries. 

33-25 

-- -.-.----.. -.---.--.. -------~-------.. ---.-.------, ._--_._---



INTERVIEW 7000 Series Basic Operation: ATLC-107-951-100 

7. N(R). N(R) fields are transmitted in INFO and supervisory frames. 

To specify an N(R) value, press the softkey for NR .. (see Figure 33-24). 
Enter a hexadecimal value written as one or two alphanumeric digits. For 
example. an entry that represented the highest valid N(R) in MOD 8 would 
be NR= 7. The highest valid entry in MOD 128 would be NR= 7F. 

Other N(R) options are ACK_NS, LAST_NR. and AUTO. (See Figure 33-24.) 
ACK_NS means that your N(R) will acknowledge (that is. it will be one higher 
than) the last N(S) value you received. Normally this will be the correct 
N(R). except in cases where the last N(S) received was erroneous. The 
NR .. ACK_NS selection allows you to overlook N(S) errors. 

Figure 33·24 The N(R) field may be specified in INFO and supervisory frames 
to be sent. 

LAST _NR means that you simply repeat the last N (R) you sent. Normally this 
is the correct N(R} following a bad N(S). The NR= LAST_NR option allows 
you to force the other side to initiate recovery. 

AUTO means that you will behave as a normal X.2S Layer 2 station. acking 
valid N(S) values and repeating your last N(R) whenever an invalid N(S) is 
received. AUTO is the default N(R) selection in SEND INFO, SEND RR. SEND 
REJ, and SEND SREJ actions. See Table 33-1. 

8. N(S). N(S) fields are transmitted in INFO frames only. (See the frame-field 
diagrams in Figure 33-5.) Entries for N(S) in SEND INFO actions are 
optional. The softkeys that open below NS .. are illustrated in Figure 33-25. 

To specify an N(S) value. press the softkey for NS=, then enter a 
hexadecimal in the form of one or two alphanumerics. Valid hex entries are 
the same as for N(R). A SEND INFO action that specifies an N(S) 
value-NS .. 0, for example-will clear the window so that the INFO frame is 
buffered immediately. 
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Filure 33-25 The N(S) field may be specified in a SEND INFO action. 

Other N(S) options are RCVD_NR. SKIP, and AUTO. RCVD_NR means that you 
send the N(S) value that the other side says it is expecting. This is the valid 
N(S) in most cases, but not when you send two or more I-frames in a row 
without waiting for acknowledgment. 

SKIP means that you add one to your correct N(S). This win look to the 
other side as though the line has taken a "hit" and a frame has been lost. 
This selection causes the window to be cleared. 

NS= AUTO is the default setting for SEND INFO actions. AUTO means that every 
new INFO frame sent win have an N (S) value of one higher than the 
previous. 

9. String. Strings are sent at X.2S Layer 2 only as adjuncts to frame-types 
when they are named in SEND actions. If you want to send a string of raw 
data without a protocol .. envelope," you must go to Layer 1 and send the 
raw string from there. 

Press the SEND softkey followed by the softkey for a frame type. Add any 
necessary or desired SEND options for the particular frame type. Then press 
the STRING softkey (Figure 33-25). 

There is no spreadsheet keyword that identifies send-strings at any layer. 
The spreadsheet compiler identifies strings by the quotation marks 
surrounding them. Always enclose strings in quotation marks. (To send an 
actual" -character in your string. type \".) See Section 29 for more 
information on strings. 

Here is a simple SEND action that includes no options besides a string: 

ACTIONS: SEND FRMR .. it '6 0. .. 
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And here is a SEND action that includes a full complement of optional fields. 
including a string: 

ACTIONS: SEND INFO ADR: 03 P/F= 0 NR= AUTO NS= AUTO 

.. 10 °200 CR'l- This Is user data." GDBCC 

Most ASCII-keyboard, control. and hexadecimal characters are legal in a 
send-string. Special keys (!§J. [&J. ~) are not legal. Refer to Table 29-2. 

To insert a canned fox message into a transmit string. type FOX inside of 
double parens. as follows: «FOX». Remember that the double parens are 
special characters produced by the ~-I!l and ~-[!] combinations. 
Constants. counters. and flags can also be embedded in a string. See Section 
29. Strings. 

10. BCC. There are three BCC options for every SEND action at X.2S Layer 2. 
One of the options, GOBCC, is the default. Any frame that does not request 
a bad BCC or an abort will have a good frame-check sequence calculated 
for it and appended to it. BCC also is an option for SEND actions at Layer 1; 
but it does not occur at Layer 3 or higher. 

Figure 3J..26 Type of Bee is a SEND option {or frames at Layer 2. 

The three softkey selections for BeC are shown in Figure 33-26. A 
sixteen-bit CCITT frame check is selected automatically for BOP protocols 
and cannot be changed or disabled. A bad BCC will be CRC-16 instead of 
CCITT. 

When ABORT is the Bee selection, instead of appending a proper frame 
check the transmitter will hold the lead at mark for eight bits (or longer if 
the transmitter is idling FF). Inside of a frame. seven 1-bits in a row are 
sufficient to signal an abort. 

(8) Give Data 
GIVE_DATA is the @ action on the first rack of action softkeys (refer to 
Figure 33-19). This action takes the I-field from a received INFO frame and 
passes it up to Layer 3 along with a DL_DATA IND primitive. (See Figure 30-5 
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in the section, OSI Primitives on the Protocol Spreadsheet.) In an emulate 
mode. data is delivered up to Layer 3 only by one of two actions at Layer 2: 
GIVE_DATA. or else a DL_DATA INO primitive followed by the data string. 

(C) Resend 

The RESEND function is mapped to IE) on the second layer of action softkeys at 
Layer 2 for X.2S. See Figure 33-27. The first RESENDaction will resend the first 
frame in the window. The window is a queue that buffers INFO frames for 
retransmission in case one or more transmissions are lost or in error. 

The first frame in the window always is the earliest outstanding 
(unacknowledged) frame. Every time an acknowledgment is received. the 
window is cleared to the extent of the acknowledgment and a new "first-frame" 
position is established. The fiist RESEND after an acknowledgment always sends 
the first window frame. 

Figure 33-27 The RESEND action allows you 10 recover from sequence errors. 
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WINDOW 

FRM 6 

FRM 7 
-------------- ...... Il--

FRM 0 

FRM 1 
..-- pointer moves 

FRM 2 to here after 

FRM 3 

FRM 4 

four RESEND NEXTs 
Window moves to here 
after FRM 7 is acknowleged 
(NR=O); pointer resets to 
.. first in window" position 

Figure 33-28 Resends cause the pointer to move, while acknowledgments move the 
pointer and the entire window. 

The second and subsequent RESENDs following an acknowledgment also will send 
the first window frame, provided that the keyword FIRST is appended directly to 
the RESEND entry. Otherwise. they send the NEXT (second) and subsequent 
window frames. Figure 33-28 shows the position of the the resend "pointer" 
after four consecutive RESEND NEXT actions. RESEND NEXT is the default resend 
when neither FIRST nor NEXT is specified. 

The resend-pointer is reset to the beginning of the window automatically by any 
acknowledgment. or by a RESEND FIRST action in the spreadsheet program. 

1. Resend first/next. RESEND FIRST means that the resend-pointer is reset to 
the beginning of the window, the first frame in the window is resent, and the 
pointer is advanced to the second position in the window. The effect of a 
RESENO FIRST action is illustrated in Figure 33-29. 

The RESENO FIRST action makes it possible for you to resend all the frames 
in the window one by one, and then resena them again if necessary. 

2. PIF=loopbackIOIl. The PIF bit in the resend-frame can be set to 0 or 1 
by this optional action. If PF= LOOPBACK, the bit will echo the last P/F bit 
received. (Default is 1 in a RESENO action.) 
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FRM 6 
- - - - - - - - - - - - - - .....c-- pointer moves to here 
FRM 7 after RESEND FIRST 

FRMO 

FRM 1 

FRM 2 

FRM3 

FRM 4 
......- pointer is here 

after seven 
RESEND NEXTs 

action resends FRM 6 

Figure 33-29 RESEND FIRST resets the pointer, allowing you to resend the entire 
window re,.atedly. 

(D) Reset N(R) and Reset N(S) 

RESET _NR and RESET _NS are the (fD and @) actions on the second rack of action 
sofikeys for X.2S Layer 2. (Refer again to Figure 33-19.) The 
sequence-number fields in I-frames and supervisory frames can be reset by 
these two Protocol Spreadsheet actions. Sequence numbers are not reset 
automatically during a test by any frame that is sent or received. 

RESET _ NS also clears the transmit window. 
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33.6 Display Actions 

ENHANCE and SUPPRESS pertain to lines of data on the Layer 2 protocol trace (see 
Section 33.2). They do not suppress and enhance data on the raw-data display. Raw 
data is enhanced and suppressed at Layer 1. 

DTE, DCE, and RCV conditions can trigger an ENHANCE or SUPPRESS action. These 
conditions are active when the INTERVIEW is in monitor mode or in either of the 
emulate modes. 

(A) Enhance 

Whenever a DTE, DCE, or RCV condition comes true at Layer 2. the frame that 
satisfied the condition can be enhanced on the X.2S Layer 2 protocol-trace 
display, or it can be deleted from the trace completely. In an actions block on 
the Protocol Spreadsheet, press the ENHANCE softkey-!rn on the third rack of 
action softkeys. Figure 33-30 shows the three softkey subselections beneath 
ENHANCE. They are REVERSE, BLINK, and LOW. 

l· ... . ..... ",. -: :.'.,."":' .. ?,','.:.' ..... , .. "., .• ,':.'.'.' ... '.':"".'.' ."C':.:' .. ,. ·c.,·, ,'X". ',", '",.,.".-:.""",:.", '.:.: .... ' .. ' ... '.,. .. '.' .. '.:.:.,. .... :.,. ':..' .... ".', :' .... : ... '.::.:.:.'.:.:.'.',:,'.: .. :.:,' ... :'.: .. : ..•.• ' .. '.""". :.:,:.::-.:, ........ ' : ... :''':':::::''::: ... : .. ' .' .. '. ... .... .. t' . .. . : ..... ;. :;-;::;:: ::~;:~~t}~{::::· - " ." -- .... . ,....., .- <.' • - - ••• - • 

1: •• · •• :LARM·.:·'.··· •••.•••••• ,' •• ;i~: •••••• ··.·: .. '.' .• ~·I~~AL.·: :: .... ~~i~~··.·· ·::·:;;t9r;f.· ••••• ::.,.~·i2~ ••• ~~·AD~R~.·::'··.~. 
+ 

Figure 33-30 Selected frames on the protocol trace may be enhanced or suppressed. 
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Reverse-iJUilge and blink enhancements affect the plasma-display screen. In 
addition, a low-intensity enhancement can be applied to screens that are 
transmitted to a black-and-white monitor connected at the RS-170 port at the 
rear of the INTERVIEW. 

Reverse. blink. and low enhancements can be mapped to colors on a color 
monitor attached at the INTERVIEW's ROB port (Figure 1-6). See Section 16.2 
for 'an explanation of how reverse, blink, and low enhancements relate to 
character and background colors in the ROB output. 

4 .' DR M.-
Figure 33-31 A retransmitted DTE I-frame has been enhanced. 

Figure 33-31 shows one screen of a Layer 2 protocol trace in which DTE INFO 
frames with the poll bit set to I-retransmitted DTE INFO frames, in other 
words-have been enhanced in reverse video. The trigger that caused this 
enhancement was as follows: 

CONDITIONS: DTE INFO P/F= 1 
ACTIONS; ENHANCE REVERSE 

(8) Suppress 

Individual frames that are suppressed in Layer 2 actions are deleted from the 
trace display. Figure 33-30 shows the softkey path to SUPPRES. 

Automatic Primitives 

A table in a previous section (Table 30-2) listed the OSI service primitives that are 
monitored at the boundaries of Layer 2 as trigger conditions and sent up to Layer 3 
or down to Layer 1 as user-entered spreadsheet actions. These primitives are 
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layer-specific rather than protocol-specific and are not part of the personality 
package for X.2S Layer 2; but a few of the primitives are set in motion automatically 
by X.2S Layer 2 spreadsheet actions. These automatic primitives can be thought of 
as part of the Layer 2 actions themselves. and by extension as part of the X.25 
protocol package. 

Table 33-2 gives the set of X.2S Layer 2 actions that have action-primitives built into 
them. Por example. whenever a GIVE_DATA action occurs at Layer 2. a DL_DATA 
IND primitive is forwarded to Layer 3. where a OL_OATA INO condition may be waiting 
to monitor it. 

Whenever a SEND or RESEND action is initiated at Layer 2. a PH_DATA REO 
primitive is sent downward along with the PH data (the entire frame). 

If a SEND or RESENO action is triggered at Layer 2 while the physical connection at 
Layer 1 is inactive. Layer 2 will sense the absence of a physical connection and delay 
the PH_DATA REO. Instead it win send a PH_ACTIVATE REO primitive. Only 
when a PH_ACTIVATE CONF has been returned by Layer 1 will Layer 2 release 
the data and the data primitive. 

NOTE: The RS-232 interface does not distinguish active/inactive 
status at the physical level. This interface returns 
PH_ACTIV ATE CONF automatically whenever it sees 
PH_ACTIVATE REO. 

Table 33·2 
Automatic Primitives Generated at X.25 layer 2 

X.25 
Layer 2 Automatic To 
Action Primitive Layer 

GIVE_DATA OL_OATA IND 3 

SEND {TYPE} (PH_ACTIVATE REO") 1 
PH_DATA REO 1 

RESENO (PH_ACTIVATE REO·) 1 
PH_DATA REO 

"Sent If Layer 1 shows Inactive status. PH_DATA REO delayed until 
PH_ACTIVATE CONF returned by Layer 1, 
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33.8 Programming Example: Converting Protocol Bytes 
to Hexadecimal 

Listed below is a simple. four-trigger test that enhances the "readability" of the raw 
display of X.25 data. When this test is entered on the trigger menus or anywhere in 
the Protocol Spreadsheet program at Layer 1. frame-level and packet-level protocol 
bytes on the raw-data display are converted automatically to hexadecimal. while all 
user-data is translated into ASCII characters. Figure 33~32 shows the same data 
both before and after the test has been applied. 

Figure 33-32 In the X.25 data on the right, a simple enhancement program has converted 
protocol bytes to hexadecimal. 

Because it occupies a single state, the protocol-hex test can be entered on the trigger 
menus; or it may be included in the Protocol Spreadsheet program in this form: 

LAVt::R: 1 
TEST: ptet hex 

STATE:-enhance 
CONDITIONS: DTE STRING "f!Ie({XXXXXXXO)((OXXXXXXX»[g}({XXXXXXXO»" 
ACTIONS: ENHANCE DTE HEX OFF 
CONDmONS: DTE GOOD BCC 
ACTIONS: ENHANCE DTE-HEX ON 
CONDITIONS: DCE STRING "f!Ie«XXXXXXXO» «OXXXXXXX)[g}«XXXXXXXO) .. 
ACTIONS: ENHANCE DCE HEX OFF 
CONDITIONS: DCE GOOD_BCC 
ACTIONS: ENHANCE DCE HEX ON 

In the strings.1fl1B (8~) looks for the beginning of the frame. The first bit 
mask-«(XXXXXXXO»-looks for I-frames. The second bit mask looks for a Q 
(" data-qualified") bit that equals zero. The [g} entry (lfIZ]) causes the search stnng 
to skip one byte. the LCN byte in the packet header. The third bit mask looks for 
data packets. Only unqualified data packets satisfy the string and turn the hex 
enhancement off. The user data that follows is translated into ASCII. 

The test in this form makes two assumptions: the numbering mode is MOD 8 and 
apart from X.29, no protocol is implemented above Layer 3. 
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33.9 Programming Example: A Simple "Automatic" Layer 2 
X.25 Test 

Here is a simplified test that makes Layer 2 "automatic" and "transparent" when you 
are working at Layer 3 or higher. 

The test initiates a link-startup sequence when a DL_CONNECT REQ primitive 
arrives from Layer 3. This primitive will be sent down automatically at Layer 3 as 
soon as it SEND RESTART or other Layer 3 SEND action is attempted. 

Automatic Layer 2 X.25 Test: 

LAYER: 2 

STATE: InIt 

CONDITIONS: DL CONNECT REO 
ACTIONS: SEND'SABM P/F=1 

TIMEOUT t1 RESTART 3.000 

CONDITIONS: RCV UA P/F .. 1 
ACTIONS: DL CONNECT CONF 

TIMEOUT t1 STOP 
RESET NR 
RESET-NS 

NEXT_STATE: Info_xtr 

CONDITIONS: TIMEOUT t1 
ACTIONS: SEND SABM P/F=1 

TIMEOUT t1 RESTART 3 

CONDITIONS: RCV SABM 
ACTIONS: DL CONNECT IND 

TIMEOUT IYr3J8sP RESTART 1 

CONDITIONS: DL CONNECT RESP 
ACTIONS: SEND UA PIP", LOOPBACK 

RESET NR 
RESET-NS 

NEXT_STATE: Info_xfr 

CONDITIONS: TIMEOUT Iyr3J8SP 
ACTIONS: PROMPT -Layer 3 not responding" 

STATE: Info_xfr 

CONDITIONS: Dl DATA REO 
ACTIONS: SEND INFO" <COL_DATA»" 

CONDITIONS: RCV INFO 
ACTIONS: SEND RR RESP 

GIVE_DATA 

CONDITIONS: T1 EXPIRED 
ACTIONS: RESEND FIRST P/F .. 1 

CONDITIONS: RCV REJ RESP 
ACTIONS: RESEND FIRST 
NEXT_STATE: xnrt_wndw 
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STATE: xmt_wndw 

CONDITIONS: FRAME SENT 
MORE TO RESENO 

ACTIONS: RESEND NEXT 

CONDITIONS: FRAME SENT 
NO MORE TO RESEND 

NEXT:STATE: Info_xfr 

33 X .25 Layer 2 

The link. startup also can be initiated from "below," by a SABM received from the 
other side of the link. Note that in this Layer 2 program. the UA response to a 
SABM is made contingent on a Layer 3 program above that acknowledges the 
link-startup (DL_CONNECT) indication. The link establishment is designed to fail 
(while displaying the operator prompt, "Layer 3 not responding") unless the following 
minimum Layer 3 program is included on the Protocol Spreadsheet: 

LAVER: 3 

STATE: dLconnect 

CONDITIONS: DL CONNECT IND 
ACTIONS: DL_CONNECT RESP 

Here is a fuller Layer 3 program that initiates link setup and also handles the transfer 
of Restart packets that brings the interface to the Ready (for calls) state. 

LAVER: 3 

. STATE: dLconneet 

CONDITIONS: ENTER STATE 
ACTIONS: DL_CONNECT REO 

CONDITIONS: DL CONNECT CONF 
NEXT_STATE: packeUeveLready 

CONDITIONS: DL CONNECT IND 
ACTIONS: DL CONNECT Aesp 
NEXT _ ST ATE: packeUeveIJeady 

STATE: packeUevelJeady 

CONDITIONS: ENTER STATE 
ACTIONS: SEND RESTART 

CONDITIONS: RCV REST ART 
ACTIONS: RESET PR PS 
NEXT_STATE: readv3o_call 

CONDITIONS: RCV RESTART CONF 
ACTIONS: RESET PR PS -
NEXT _ STATE: ready 30 _call 

STATE: readLto_call 
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In Info_xfr statt: .... the test receives DL_DATA from Layer 3 and sends it down to 
Layer 2. It gives DL_DATA up to Layer 3. Recovery actions are taken. as foUows: 
when Tl expires, the test resends the first frame in the window. When a REJ frame 
is received, the test moves to xmt_wndw state and resends the entire window before 
returning to Info_xfr state. 

33-38 



34 X.25 Layer 3 

34 X.25 Layer 3 

34-1 



INTERVIEW 7000 Series Basic Operation: ATLC-107-951-100 

IVE: La~er 1 
lYE: La~er 2 
rYE: La~er 3 
rYE: La~er 4 
IYE: Layer 5 
rYE: Layer 6 

DRIVE: La~er ? 

Package: 
Package; 
Package: 
Package: 
Package: 
Package: 
Package: 

• 
NO PACKAGE 
X.2S 
X.2S 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 

• - ... -
NO PACKAGE 
SDLC 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 

Depress III Ke~ To Load The Selected Packages 

Figure 34-1 The X.2S personality package for Layer 3 is loaded from the Layer Setup screen. 

tup ** 

late: LOGICAL DfE Mode of Operation: 
indow Size: 7 
w Outgoing Channelt: 0131 High Outgoing Channelt: FFF 

. -.. ~ . 
FDI 

TH LCN 
13 

CALLED CALLING FACILITIES DATA 

1 
2 
3 
4 
5 
6 
7 
8 
te 128) : 

-~ - ., = 

Figure 34-Z Protocol configuration screen for X.2S Layer 3. 
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34 X.2S Layer 3 

Layer 3 X.25 is a "layer personality package" of functions that are loaded into memory from 
disk via the Layer Setup screen. Figure 34·1 shows the Layer Setup screen configured to load 
in the Layer 2 and Layer 3 X.25 packages from floppy-disk drive #2. Refer to Section 6 for 
details on operating the Layer Setup screen. 

The Layer 3 X.2S package consists of the following: 

• A special X.25 Packet Level Setup screen (shoWn in Figure 34-2) that controls certain 
parameters when the unit is tracing or emulating X.25. 

• A protocol trace (illustrated in Figure 34-4) that distills from X.25 data the packet-level 
events that have protocol significance. This trace is accessible by softkey in Run mode at 
all times. 

• A group of conditions and actions at Layer 3 on the Protocol Spreadsheet that facilitate 
X.2S programming. Figure 34-9 shows the softkey path to the first rack of condition 
softkeys when the X.25 package is loaded in at Layer 3. 

34.1 Packet-Level Setup 

The X.25 Packet Level Setup screen must be configured correctly for an accurate 
trace display and for proper emulation. 

To bring up this screen, first go to the Layer Setup screen (press 8. @). Execute 
the X.25 selection at Layer 3: X.2S should appear in the Packages Loaded column. 
Press @ (labeled PROTSEL) to bring up the prompt to Select Protocol Configuration 

Screen. Then press @) (LAYER-3) to call up the X.25 Packet Level Setup screen. 

The five parameter fields on this screen as well as the path-data entry fields are 
shown in Figure 34-2. Emulate, Window Size, Low Outgoing Channel II, High Outgoing 

Channel II, and the entire path-data area apply only to interactive (emulate) tests. 
Mode of Operation must be configured correctly for the protocol trace as well as for 
proper emulation. 
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(A) Emulate Logical DTE/DCE 

There are two selections in the Emulate field on the X.25 Packet Level Setup 
screen,=':C:~ICAt:;;:P:rtF' and = !:.'01lI(;:Ati'QCE: , • The entry in this field determines the 
order of assignment when LeNs are assigned dynamically to call requests during 
interactive testing. 

Configured as a logical DTE, the IJ'.IiERVIEW assigns LCNs in a descending 
sequence beginning with the High Outgoing Channel #. See Section (D), below. 
Configured as a logical DCE, the INTERVIEW assigns LCNs in ascending 
sequence beginning with the Low Outgoing Channel #. 

(8) Mode of Operation 

The Mode of Operation field selects the mode of numbering DATA and 
supervisory packets. There are two options, iiji~gtt~{i and i:M9.RJ~=. 

MOD 8 uses sequence numbers 0-7. MOD 128 adds an extra byte to the 
control field in DATA. RR, RNR, and REJ packets. See Figure 34-6. This extra 
byte allows sequence numbers in a range of 0-127. 

The correct "modulus" must be selected in this field in order to conduct 
interactive communications and also to generate an accurate X.25 Layer 3 trace. 

(C) Window Size 

Any window size may be entered up to the current modulus minus one: 7 or 
127. The window size is the maximum number of unacknowledged data packets 
that Layer 3 will buffer for retransmission. When the limit is reached. any 
further data packets that are named in SEND actions triggered at Layer 3 will be 
passed to Layer 2 but not buffered for resending. 

According to CCIrr Recommendation X.25. the standard window size is 2. 
This means that two packets can be outstanding (unacknowledged) at a time. 

The window is a queue that buffers packets for retransmission in case one or 
more transmissions are lost or in error. A RESEND action will resend the first 
(earliest) packet in the window. Successive RESENDs will send successive packets 
until there are no more packets to resend; or until the window is reset by an 
acknowledgment or by a RESEND FIRST action. 

(D) Low Outgoing Channel#/High Outgoing Channel# 
Logical Channel Numbers (LCNs) may be assigned dynamically on a per-call 
basis; or they may be reserved during Program mode for a particular call 
destination (or "path") by means of an entry in the LCN column on the X.2S 
Packet Level Setup screen. 

If the LCN column on the Packet Level Setup screen is left blank with respect to 
a particular call destination ("path"). an LCN will be assigned dynamically each 
time the INTERVIEW initiates a caU on that network path, as follows: 
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If the !l'.'TERVIEW has been configured as a logical DCE on the Layer 3 
Protocol Configuration screen, it will select the Low Outgoing Channel number 
for the first call to the DTE. Assuming that the first can still is in session. the 
next call initiated by the INTERVIEW will have the next higher LCN. and so 
forth, to the upper limit for LCNs established in the High Outgoing Channel# 
menu field. 

If the INTERVIEW has been configured as a logical DTE, the first call initiated 
by the INTERVIEW will receive the High Outgoing Channel number. If the first 
call remains in session. the second call win have the second-highest LCN. and 
so forth, to the lower limit for LCNs set in the Low OutgoIng Channell field. 

(E) Path 
"Path" is the route of a Call Request packet through the X.25 network, on the 
way to its destination address. Call Request packets establish the path of a call. 
When data packets enter the network, they carry the same LCN as the call 
packet. They use theLCN to identify themselves ·at each network node. where 
they are routed along the path already established for the call. 

Packets that are programmed to be "sent" on the Protocol Spreadsheet must 
indicate their destination-that is, they must declare the call that they belong to. 
In the network. they will use the LCN to identify their call. But the LCN cannot 
be used for identification on the INTERVIEW's Protocol Spreadsheet, since 
LCNs usually are assigned dynamically at the time of the call-in which case they 
cannot be pre-programmed. 

Instead. packets on the spreadsheet are provided with a "path" number that ties 
them, on the X.2S Packet Level Setup screen, to a particular set of Call Request 
parameter values. Here is an examp~e of how the procedure works: 

On the Packet Level Setup screen (see Figure 34·3). the following entry is made 
in the CALLED column for Path #0: 300170345678. On the Protocol 
Spreadsheet, this Actions entry is made: SEND CALL PA TH= O. 

When the SEND action is triggered. a Call Request packet will be formed with the 
Called address given for Path #0 on the Packet Level Setup screen: 
300170345678. An LCN will be assigned to this call packet dynamically. 
according to the rules for jow and high outgoing channel numbers outlined in 
Section 34.1(D). above. As long as the call is active, data packets and other 
packets sent on this path-for example, SEND DATA PATH= O-will carry the same 
LCN. 

(F) LeN 
Normally the LCN field for a particular call (or "path") is left blank. During 
Run mode when the Call Request is created. the LeN is assigned dynamically 
according to the rules for low and high outgoing channel numbers described 
above. For the duration of the call, data packets and other packets are 
constructed with the same LCN. 
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** tup ** 

late: LOGICAL D1E Mode of Operation: MO(lI •• 
indow Size: 2 

o 
1 
2 
3 
4 
5 
6 
7 
8 

w Outgoing Channell: ~ High Outgoing Channell: 1E-
H LCN CALLED 

3001703456781 
CALLING 

ter--alled address for .willi_ . .l1li. 
Figure 34-3 Packet-level setup screen with sample data. 

An LeN also can be predefined by the user. This designation is made in the 
LCN column of the Packet Level Setup screen, not on the Protocol Spreadsheet. 
The SEND action on the spreadsheet still references only the path number. On 
the Packet Level Setup screen, that path number is correlated to the LCN that 
the user enters on the same row. 

The LCN field is referred to as a "hex" field. This means that each column 
(character space) in the data-entry field will equate to one 4-bit. h~xadecimal 
digit on the actual data screen. For example. a data screen may show the 
two-character sequence °l~. where the second. third. and fourth digits represent 
the LCN. The LCN entry on on the Packet Level Setup screen was 123. Or the 
character data may show this sequence: °0 lE. The LCN on the setup screen was 

IE (also OlE). 

(G) CALLED 
Enter the called address in this field. Addresses are considered .. decimal" 
entries. This means that each column or character space in the data-entry field 
will equate to a 4-bit. binary-coded decimal (BCD) digit on the actual data 

. screen. Use the numbered keys to make this entry-do not use the ~ key to 
tum on the hex function. A sample address entry is shown in Figure 34-3. 

(H) CALLING 
Enter the calling address in this field. (Logical DTEs often omit this address: the 
network knows the addresses of dedicated lines corning into the node and may 
not require them.) 
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Addresses are considered .. decimal" entries. This means that each column or 
character space in the data-entry field will equate to a 4-bit. binary-coded 
decimal (BCD) digit on the actual data screen. Use the numbered keys to make 
this entry-d.o not use the ~ key to tum on the hex function. A sample 
address entry is shown in Figure 34-3. 

Do not make any allowance in this field for the Address Length byte (see 
Figure 34-6). That byte is provided automatically. 

(I) FACILITIES 

Enter the entire Facilities field as it will appear in the Call Request packet. 
Omit the Facilities Length byte: that is handled automatically. 

The FACILITIES field is referred to as a "character" field. This means that 
characters-including hexadecimal characters-in the data-entry field will equate 
one ... for-one with the characters on the actual data screen. 

The Facilities entry in Figure 34-3 will be transmitted in a Call Request packet 
exactly as it appears in this field. With a Facilities Length byte preceding it. it 
will look like this on the data display: °2°1°,. 

(J) DATA 

Enter the Data field as it will appear in the Call Request packet. If you want a 
Data field that is longer "than the ten character spaces in the DATA field. you can 
append a string to your Call packet on the Protocol Spreadsheet. 

The Data field on the Packet Level Setup screen is a "character" field. This 
means that the Data entry in Figure 34-3 will be transmitted exactly as it appears 
in this field. (As in any transmit string on an INTERVIEW screen, in normal 
bit order the rightmost bit in the leftmost byte will be the first bit transmitted.) 

Based on the entries for Path #0 in Figure 34·3, the INTERVIEW will send the 
following Call Request packet in a SEND CAll PATH= 0 action. Frame-level bytes 
are not shown. Assume an LCN of OlE. 

hex: 

ASCII: 
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34.2 Protocol Trace 

The Layer 3 X.2S package includes an automatic packet-trace display that 
summarizes packet-level activity. This trace mode is enabled whenever the unit is in 
Run mode. both real-time and frozen. 

/BOP 
TYPE 

MM~ • M. 

Figure 34-4 Eaeh horizontal row on the trace display represents a paeket. 

While the unit is in Run mode. press the softkey for PROTOCL «(Won the primary 
rack of display-mode softkeys) and then the softkey for L3TRACE «(W)to bring the 
protocol trace for X.2S Layer 3 to the screen. Figure 34-4 is an example of this trace 
display. Each horizontal row in the trace represents a packet. 

(A) The Protocol Trace in Freeze Mode 

Press 8 to prevent the addition of new data to all the display buffers. 
including the trace buffers. The frozen trace display may be scrolled through or 
paged through. The top line always is the cursor line (though there is no actual 
cursor on the trace display). Pressing (lID or 1±1 moves the viewing "window" 
down relative to the data to add one line of fresher data to the bottom of the 
screen. Pressing (lID or ill moves the viewing window up to add a line of older 
data to the top of the screen. 

Depression of the [II) key adds fifteen lines-one fun page-of newer frames to 
the frozen trace screen. Depression of mID adds fifteen lines of older frames. 

The packet displayed on the top line of frozen trace-data will appear in the first 
frame in the raw-data or data-plus-leads display. To view the character data 
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that generated a particular line in the trace display, use [JlJ or I1Ikl (or ffI or (!) 
to move the line in question to the top of the screen. Then press one of the 
data softkeys. 

For example. the Call Request packet traced on the top line of the display in 
Figure 34-4 also is contained in the frame at the top left of the data display in 
Figure 34-5, This correlation is automatic. 

Figure 34-5 Data-Gisplay of Proto4;ol Trace shown in Figure 34-4. 
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Figure 34-6 X.2S packet fields. 
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CALL REO I INCOMING CALL 

HEX,. 0. 

ASCD .. "" 

a a 0 a 1 011 
8 7 6 5 4 321 

CALL ACCEPTED I CONNECTED I 
HEX,. 0, 

ASCR,. ~ I 
0000111 I 
8 7 6 5 4 3 2 

CLEAR REO I INDICATION I 
HEX = 13 

ASCII '" ~ 

a 0 a 1 0 a 1 
8 7 6 5 4 3 2 

CLEAR CONFIRMATION 

HEX",'., 
Ascn .. Fa 
00010111 
8765432 1 

INTERRUPT 

HEX .. ~ 

ASCII .. '" 

001 000 1 

8765432 

I 
I 
I 
I 
I 
I 
I 
I 

INTERRUPT CONFIRMATION I 
HEX .. ~ I 
ASCU ... 

00100 1 1 1 
8 7 6 5 4 3 2 1 

DIAGNOSTIC 

HEX .. '1 

ASCII=q 

1 1 1 100 a 1 
8 7 6 5 4 321 

I 
I 
I 
I 
I 



DATA 

TYPE .. DATA 

HIGHER - LEVEL 
PROTOCOL & 

DATA 
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I '> 
00000000 '-~;":::"::';:::"::":::":::'.J l ... _____ --: ~ 
!76§43?1 87654321 - ·f 

r " V I FACIl..ITlES ( CAll USER DATA 
l _______ ,-

TYPE II: CAl..L ACCEPTEO 

I' AODRES·S III"'!:C~AI~l.e=D-"') fCALUNG 'f FA. clLli~ r '\ l·c;"'LED -"" 
LENGTH '" No, II ADDRESS: "I' AOORESS: <. LENGTH' I I " '" 
of Quartets . Quartet.. <" Quartet,. (> I No, of o'etets I FACIl..ITlES."". I USER "" 

t call1ngL~al~J~~/ I~~/ \Qol jL. ) l DATA ) 
87654321 87654321 

TYPE - CLEAR ReQ EJ t-, ----., I ADDReSS I CALLEO " CALI.ING-' I FACILITIES f' '\ r .- '':\ 
I I t;.ENGTH .. No. I AOORBSS: ? ADDREss: <, i I..ENGTH" "I CLEAR " 

OAUSE DIAGNOSTIC I of Quartets. Quartet.. Quart_. t .. ... No of oCtets I FAOIUTlES.".. USER .,.:. 
I I . • ........ , I Slnary-Coded Blnary-CQded(' I \ lOT \ !. • L <?,alllngi Oa~ l..P.!£!!!:lAt-. ! ~!.\"!lA! ___ / lQ...p1. ! L. __ " / I A A ./ 

87654321 87654321 87654321 87654321 

TYPE = CLEAR CONFIRM 

i ADORE .. 88-. I f"'rC~Au.~"";:!EO"'----' fOAIJ-lNG--· .... rFA.cWIES "'1 1"---") I LENGTH .. No I ADDRESS: <'-!.. ADDRESS: < I LENGTH' , 
of Quartets. .' I Quartet.. . ~ Quartet.. (. >, No. of oCtets. l FAOIUTIES "" 

I call1~l.. eal~!!J l~/aln~ ...... l2J?1 J _) 
87654321 87654321 

TYPE = INTERRUPT 

I~} 
TYPE .. RESET or RESTART ReO 

BR 
87654321 87654321 

TYPE = DIAGNOSTIC 

I ~~ I~ EXAANAOON ID~~ 
87654321 87654321 87654321 

TYPE = REGISTRA nON REQ 
ADDRESS I DeE ..... rOTE"' _." 
LENGTH = No. I ADDRESS: " IAOORess: <-
of ".,~~ I Quartet~; I Quartet = > 

.......... j .ets I Binary-Coded. ' . t.B.'.I'IllI'Y .• -OOded{ OTC DOE UlGt!ll.lI . ~_ •. / 
87654321 

REGISTRATION 
L~NG'TH: 
';;j' of Octets 

81654321 

TYPE .. REGISTRAnoN CONFIRM B EJ: "'ADO-.-R-e-s-s-~ f51~Re:SS: •• '«(' t'"mRESS-;-..... > .... t'e-e-::::-TH-TRA-: -T-IO-N"I' "'''GlSTRAnON''>(' 
OAUSE OIAGNosno ; LENGTH '" No. I Quartet .. . Quar1et a ........... 

of 0lllll1ats ~nary-coded Sinary-Coded ,~. of OCtetS! 
OTt: I Dee: ~..!...-../ LP.fts;ltM'_./ 01 I. /' 

87654321 87654321 87654321 87654321 
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(8) Trace Columns 

The columns in the protocol trace for Layer 3 X.2S are explained below. 

1. Source. The SRC column identifies the lead on which the packet was 
monitored, TD (DTE) or RD (DeE). This column identifies the physical 
source of the packet, not the logical source. The physical DTE uses the TD 
lead to transmit. The physical DCE uses RD to transmit. 

Just as on the data display, RD data is underlined. 

2. LeN. The LCN for each packet is given in this three-column "hex" field. 
Each column displays a hexadecimal digit (0 through F) that represents four 
bits out of the twelve-bit LCN. 

3. Type. The mnemonic (abbreviated) names for seventeen packet types as they 
appear in the TYPE column of the protocol trace are shown in Figure 34-6 
under "TYPE." If a Type octet does not fit any of the patterns in the 
figure. the packet it listed in the TYPE column as UNKWN followed by the 
hexadecimal value of the type byte: UNKWN=03. 

If the number of bytes in the packet is below the required minimum. the 
packet is posted as INVALID. 

4. peR) and peS). One column on the packet-level trace is devoted to peR) 
values. and one column to P(S). The packet types that include peR) or peS) 
fields in their control fields are indicated in Figure 34-6. peR) and peS) 
occupy three bits each in modulo 8, seven bits each in modulo 128. 

Figure 34-7 MOD 128 sequence numbers are displayed in two-digit 
hexadecimal characters. 
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P(R) and P(S) values are presented in decimal format in modulo-8 traces. 
! Each column displays a sin8le diait that represents a 3-bit binary value (0 
through 7). For modulo 128. the values °0 to r,. are given in Mcharacter" 
format. where the columns contain a two-diait hexadecimal character (see 
Figure 34-7) . 

. Note that the Pr and ... columns on the trace are staggered to suggest four 

. columns. The two outside columns. comprised of the DTE's peR) value and 
i the DCE's peS) value. form a numbering sequence for DCE data packets. 
The arrows in Figure 34-8 indicate tq.e sequence: the DCE sends packet 4, 
the DTE acknowledges 4 by returning peR) 5: the DCE sends 5. the DTE 
expects 6; the DCE sends 6. the DTE expects 7: the DCE sends 7. the DTE 
expects 0; the DCE sends O. 

FlaUN 34-8 Pr aDd p, columDI ..,. ....... with the oll,,'d. columns 
. repHSeDtiDa lbe ~ of DeE munbered data packe ... 

The two inside columns reveal a similar pattern for DTE data packets (and 
DeE acknowledgements). 

s. Q. D, and M. QDM is a three-column field. If the Q (data-qualified) bit is 
set in a data packet. a Q wm appear in the Q column for that row. See 
Figure 34-4 for examples of this letter-Q display. The position of the Q bit 
In the first packet byte is indicated at the top left of Figure 34-6. 

When the D (delivery) bit is set in a Call. Call Accept/Connect, or Data 
packet, the letter D appears in the D column. The position of the D bit in 
the first packet byte is indicated in Figure 34-6. 
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When the M (more) bit is set in a data packet. the letter M appears in the 
M column on the trace display. The position of the M bit in the Type field 
of data packets is shown in Figure 34-6. 

6. Misc. The Mise field presents up to sixteen bytes of character data 
(decoded in hex) for all packet types other than data packets that contain 
data beyond the Type octet. All such packets and their "miscellaneous" 
fields are indicated on the right half of Figure 34-6. 

Twelve bytes of "miscellaneous" data were expanded for the Call packet in 
the trace in Figure 34·4. The data in this example includes the 
address-length byte. four called-address bytes, the facilities-length byte. two 
facilities bytes, and four bytes of call-user data. 

7. Size. The number of bytes in each packet is given in this field in four 
decimal digits. 

8. Time. The time of the arrival of the end of the frame containing the packet 
at the DTE or DeE monitor is provided by a 24-hour clock and posted to 
the trace display. The clock is accurate to the millisecond. 

When Time Tloks: U1W::: is selected on the Front-End Buffer Setup screen 
(see Section 7), time values are incorporated into the data itself. As a result, 
times posted to the trace display will not be affected when data captured to 
disk is played back. even at varying speeds. 

If Time Tioks: %.' is selected instead. times on the trace during playback 
will be influenced by "local conditions" such as playback speed. idle 
suppression, etc. 

9. Frame checking. An X.2S frame ends as soon as a 7£ flag or seven 1-bits in 
a row are detected. If a flag ends the frame. a frame check is performed 
and the result is posted both to the data display and to the Bee column of 
the trace display. The symbol lID denotes a good frame check, while II 
symbolizes a bad frame. 

.. for abort is posted to the trace row when a frame is ended by seven 
1-bits. 
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34.3 Monltpr Conditions 

When the Layer 3 X.2S personality package is loaded in (via the Layer Setup 
screen), a set of conditions checks DTE and DeE leads both in monitor and emulate 
modes. This set of conditions is accessed by the DTE and DCE selections on the first 
rack of condition softkeys at Layer 3. See Figure 34-9. 

Figure 34-' Unlike RCV conditions, the softkeys for DTE and DCE are valid when the 
INTERVIEW is monitoring the line passively. 

After the keyword DTE (or DeE) i$ written to the spreadsheet. a rack of softkeys 
appears :that represents types of packets: DATA, RR, RNR, REJ, CALL, and 50 forth. 

(A) Packet Type 

The softkey5 for data, supervisory. unnumbered. and "other" packets are 
illustrated in Figure 34-10. 

Press a softkey to write one of these packet types to the Layer 3 spreadsheet. 
DTE or DCE followed by a packet-type mnemonic-DTE DATA. for example. or 
DCE CLEAR-is a complete condition and will come true if a matching packet is 
monitored. An LeN condition may be added to the simple packet mnemonic, 
but it is optional. Other optional conditions that may apply are Q-bit value. 
D-bit value, M-bit value. cause code. and diagnostic code. 

NOTE: A packet-type condition will not come true with respect 
to a packet that is inside of a frame with a bad frame check. or 
inside of an aborted frame. 

1. . Data packets. Data packets differ for MOD 8 and MOD 128 numbering 
schemes. (See Figure 34~6.) For spreadsheet conditions to match data 
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packets accurately, the correct numbering system ("Mode of Operation") 
should be selected on the Packet Level Setup screen . 

.. ,",. '-',. :.".::;". ::(:V:·~; ~:,,~ .. _.:;~::::-~.; '-:):(;:'::": . :::,:.,:,>". ,"' 

• • LAYER: <TEST: STATE : 

Figure 34-10 Packet types. 

When DTE or DCE is monitored for a data packet, a specific LCN may be 
specified in the spreadsheet condition. A specific value for the Q. D, or M 
bit also may be indicated in the rack of spreadsheet softkeys just below 
DATA. (Refer to Figure 34-12.) 

2. Supervisory packets. The three supervisory-packet types that can be 
searched for on the data leads are RR (Receive Ready). RNR (Receive Not 
Ready), and REJect. These packets always contain peR) fields (see 
Figure 34-6) and serve mainly to acknowledge or reject data packets. 

Like data packets, supervisory packets are constructed differently according 
to the numbering scheme. MOD 8 or MOD 128. 

When DTE or DCE is monitored for a supervisory packet. a specific LeN 
may be specified in the spreadsheet condition. See Figure 34-11. 

3. Unnumbered packets. Unnumbered packets generally assist in call setup. call 
management. call clearing. and subscription services. 
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The t11lrteen unnumbered packet types are laid out consecutively from CALL 

to DIAG on the softkey racks in Figure 34-10. Because these packets lack 
P(R) and peS) sequence numbers. they are constructed identically for MOD 
8 and MOD 128. 

All unnumbered-packet conditions may be made specific to a particular 
LCN. Call and Call Confirm conditions may specify a D-bit value 
(Pigure 34-13). ReStart. Reset. Clear. and Registration Confirm conditions 
may optionally test for causes and diagnostic codes (see Figure 34-14. 
Figure 34-15. and Figure 34-16). Diagnostic packets (PS on on the bottom 
rack of so£tkeys in Figure 34-10) also may specify a diagnostic code. 

4. Other packets. Any packet type may be entered as a hexadecimal value 
instead of by name. Press the softkey for OTHER. (See F6 in the bottom 
rack of softkeys in Figure 34-10.) Then enter the hex byte in the form of 
two alphanumerics. Here. for example. is a Clear Request entered as a 
hexadecimal: 

CONDITIONS: DCE OTHER 13 

(8) LeN 

All DTE and DCE conditions that name a packet type may specify one particular 
LCN (logical channel number) as an added condition. For example. a 
spreadsheet condition may be satisfied by any DTE Clear Request packet: 

CONDITIONS: DTE CLEAR 

Or it may be satisfied by a DTE Clear Request packet only if it carries an LCN 
of, say. 005: 

CONDITIONS: DTE CLEAR LCN .. 005 
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"I ····ii'···· .... "*:,':iJiH/·<r»w;; "C'i!Wii ;\1;'(''''''' .+·\!!l:.:i!J.·········.·· .......... ? ........................................... = ..••.•. " ..•••.•.••..•....•...• 11' 
ij .. LeN ........ ·.·>::·· .......•.... >..,.::., . .... .... .:: ..•. o...::~ 

-[I • M. 

Figure 34·U LCN is the Condition option available for these nine packet types. 

Figure 34-11 indicates the packet types that offer LeN as their only Condition 
option. 

Enter the LeN as one, two, or three hexadecimal digits. Type each digit as an 
alphanumeric in the range 0-9 and A-F (or a-I): do not use the ~ key. Each 
digit will represent four bits of the twelve-bit LeN. A single-digit or two-digit 
entry will represent the low-order bits. with the high-order bits zero-filled. 
Thus LCN= 005 is the same entry as LeN= os or LCN= 5. 

(C) Q, 0, and M Bits 

Q-. D-, and M-bit values of 0 or 1 may be specified in Layer 3 conditions that 
search for DATA packets. See Figure 34-12. 
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Figure 34-12 When data packets are monitored. Q. D. and M values of 1 (along 
with LeN values) may be specified. 

A D-bit value also may be specified for Call and Call Confirm packets: see 
Figure 34-13. 

The pOSitions of the Q. D, and M bits in the packet header are illustrated in 
Figure 34-6. 

34-19 



INTERVIEW 7000 Series Basic Operation: ATLC-107-9S1-100 

Figure 34-13 Conditions that look for Can and CaU Confirm packets also can test 
for LeN and D-bit values. 

(D) Cause and Diagnostic Value 

Conditions that look for Restart. Reset. Clear. and Registration Confirm packets 
may be refined further to test for a particular cause code andlor diagnostic code. 

1. Cause. The names of causes as well as their hexadecimal values are 
indicated on the softkey-prompt line near the bottom of the Protocol 
Spreadsheet screen. To specify a particular cause. the user does not have to 
memorize cause codes or consult a table. He simply presses lEl. ROLL. and 
repeats the keystroke to cycle through the list of cause names for a given 
packet type. Figure 34-14 shows the cycle of causes that.pertain to Restart 
packets. The user presses !Eil. SELECT, when the right cause has "rolled" up 
onto the prompt line. The SELECT softkey writes the current cause onto the 
spreadsheet screen. 

Here is an example of a cause-code entry on the Protocol Spreadsheet: 

CONDITIONS: DCE CLEAR CAUSE" NOT_OBTAINABLE 

Causes also may be entered into the spreadsheet test as two hexadecimal 
digits. as in this example: 

CONDITIONS: DCE CLEAR CAUSE= 00 

Notice that each digit is an alphanumeric in the range 0-9 and A-F (or 
a-I>: do not use the ~ key. 
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Figure 34-14 A Restart packet may be tested for one 01 these four causes. 

34-21 



INTERVIEW 7000 Series Basic Operation: ATLC-107-951-100 

(a> Reset 
causes 

(b) Clear 
causes 

(c) Registration 
Confirmation 

causes 

C~:G:~:':~tiTf~j)R:tG':r-NA~ffD:::'>: :-. '::":':::" ,- ." 
.; •. ;':';":::;:;:<:;'~;;:";':'::';'.;;.:':;:;":;'.:.,:;;::.':,.:,.-: .• ;. : .• ;. ..• ,';', ;.; .-: .:' •• : •.•. ,.~; :; •. ,:.:;'.:: .;.;.:.,::.: •. ,:,. '.' . :.- ','.'.,.".' ::;.: .. ::: •.•. : .• :;,:<:,.,: -:-:: •. :.' "": .: •. : ...•. :::., ~,:: >" •• :.::.:, :':.:':.~:.:: ,>:.:>:..:;'~::.;:.~:;: :';':::::-::':;";:,:::i ~;·i.·:···~ .:,::".: .. 
taJ~e~oOr::oF26RDER> .... . . .......... ·<:r6ode01 r·· 
•.• _'.'.:': ••• :.:.:-:: ••• ; •• ' •.•• ;:; •••. ';<:; .•• ;;;:;.; •• : •• : •• : .• :: ••. :; ..... :.;: ·.·.·;'.:.·.'.·,·;· ... :.;:"i;·,;:·;:.;.:;:;· .... ..:;'.·.:.-.:.::.::; •. : •..••.••..•. :: ••••. : ••. . · .. ;·.;.·:;.·N.<.·_'.·~.·.: ••. ·::::::.·.;;·~·.:.·.·,·;..·.·.·.·.·.·:·.·.·.·.·,·.·.·::.;.·.·.·:.8,~:·> ..... :.·: .•.•• :.:.: •. ".,~ •• ; •. :: •• ; •• :.,.::~;.::,: .•. ; ... ;; •. :.:::.: .•. :".;; •.•. ~:.:.; .. :,. 

Cau$·~··REMOTE.YROCEDURE_ERROR ·····>(code·03).·· 

£~~.!..! ... ~t.!!e.~~;:?F~~~.T.:!.9..!:l~.S .. : ........ , ........... : .. w ...... : . .: ....... : ..... : .. ~.5.~,~.~ ..... :~.~~ ..... : ...... ... :N.:.: ................ L.: ....•.•...... : ..• : ......... : • .: .... . 
Ca.Use~INCOMPAti:BL.E2.:DE:STINATION ........ " .. ·YeodeI1) 
c~J;~;~jiT~.Dij.j~·:· .. jjad~:j!j.:··iP9i·::iiiii. 
SELECT.· .•• ::·>ROLli·····:·· ...... · .. · .:........ ......: :....... .. . . ... 

"f; 

2~~~i~.~~~Zt-··:i:::·: .. ::·;j:·n·:····::·:<··;;:·;);j·![ .. ::·:;::::~::··::ii;·!·:~,~~~~·i:::~:i:::···i:\··!.:·~;:·.:·:::·f~i:ili .. :·;;'~·:; .. ?i:i1·:·"· .. 

caq~;.~e:G:GAN2E1..:.:C()Nh:Rl'1tri •.••. :: ..••...••..•...••. :: •. : .••. :: .:.: .. : .•• : (~bd~.·7F-{·. . ........ : .........•.•...•..... : ..•..... : ......•.•... : ...•.......•.....•...•.•......•.••.. :.: .............•....... : 
- ; .. : ... ; .................................................................. ,: ....... : .......... «' .•. , .• : .......... ;, ......... : ....... : ..... , ...... :.: ...... : ................... -.( ..• :. ............... : •. -....... . 

Figure 34-15 The various causes avaUable for (a) Reset, (b) Clear, and 
(c) Registration Confirm packets. 
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Figure 34-16 These four packet types (plus Diagnostic) allow you to enter a 
diagnostic-code value as a spreadsheet condition. 

2. Diagnostic code. Diagnostic-code values are optional conditions for the 
following packet types: Restan, Reset. Clear, Diagnostic. and Registration 
Confirm. Figure 34-16 shows the softkey sequences that branch down to the 
diagnostic-code condition for most of these packet types. 

Enter the diagnostic code as two hexadecimal digits. Type each digit as an 
alphanumeric in the range 0-9 and A-F (or a-I): do not use the [!!J key. 
Here is an example of a spreadsheet condition that specifies both a cause 
and a diagnostic code: 

DCE RESET CAUSE= LOCAL_PROCEDURE_ERROR DIAGNOSTIC= 01 
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34.4 Emulate-Mode Conditions 

The remaining conditions are functional only when the Line Setup menu is 
configured for Mode: ifj~I$~;Qm:~: or J_~i#'l~~m. 

(A) Receive Conditions 

Like OTE and DCE conditions. RCV conditions monitor a data path for X.25 
packet types. RCV conditions operate only in emulate modes. and they check 
only the data path that the INTERVIEW is not using to transmit. While a RCV 
condition may look like a DTE or DCE condition-RCV DATA Q looks the same as 
DCE DATA Q-there are important differences that are noted below. 

1. Access to the data interface. The INTERVIEW is a layered emulator. The 
significance of this is that Layer 3 and higher layers have no direct access 
(in Emulate modes) to the physical layer. Layer 1. In practice this means 
that a RCV condition at Layer 3 does not see packets on the line. It only 
sees packets that are delivered up from Layer 2 by a user program at that 
layer. 

(Similarly. a SEND action at Layer 3 does not in itself send a packet out 
onto the line. A SEND action merely delivers the packet to Layer 
2-provided that Layer 2 has indicated its readiness to receive data from 
above.) 

The following program is not any sort of complete Layer 2 emulation. It is 
the minimum program that must be entered at spreadsheet Layer 2 (with the 
X.2S personality package installed) in order for a Layer 3 program to have 
access to the data line. Once this Layer 2 program is entered. Layer 3 can 
send packets out onto the line and receive packets from the line. 

LAYER: 2 
STA TE: datallnk 

CONDITIONS: DL CONNECT REO 
ACTIONS: DL CONNECT CONF 
CONDITIONS:-DL DATA REQ 
ACTIONS: SEND INFO "(DL DATA»­
CONDITIONS: RCV INFO -
ACTIONS: GIVE_DATA 

The elements of this program are discussed in Section 30 (OSI Primitives on 
the Protocol Spreadsheet) and the programming example in Section 33.9. 

2. Valid packet sequencing. To satisfy RCV conditions. numbered packets must 
have correct peR) and peS) sequencing. 

3. Path. All RCV conditions that name a packet type may specify one 
particular "path" as an added condition. Like LCN in DTE and DCE 
conditions, this path number serves to associate a packet with a particular 
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call. On the X.2S Packet Level Setup screen, up to nine path numbers may 
be tied to individual sets of Call Request parameter values. including 
packet-network "phone" numbers. Refer back to Figure 34-3 for the 
Packet Level Setup screen. 

Figure 34-17 PATH: replaces LeN: as an added condition when the lead is 
identified as ReV rather than DTE or DeE. 

As a packet identifier. the PATH", condition in RCV conditions is more 
programmable than the LCN ... conditions that are available inside of DTE and 
DCEconditions. LeNs usually are assigned dynamically, by the INTERVIEW 
as well as by other devices. at the time of the call request. By then the test 
has startedrunningt and it is too late to· specify the LCN in the spreadsheet 
program. 

The path number. by contrast. may be pre-programmed on the Protocol 
Spreadsheet. When the call request is sent or received by the 11\TTERVIEW. 
the call parameters are correlated to the Packet Level Setup screen. If the 
INTERVIBWserids a call request that specifies a path number. or if the 
INTERVIEW receives a call request that matches one of the path entries on 
the setup screen, the LeN of the call request is tied to the path number 
(path #3. say). and any subsequent packets with the same LeN will satisfy 
packet-type conditions that stipl,llate PATH= 3. 

A Rev condition that specified a path· number as a further condition might 
be the following: 

CONDITIONS: Rev DATA PATH- 3 
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A data packet would satisfy this condition if (1) it had the same LCN as a 
call request packet with the Calling. Called. Facilities. and Data fields that 
are entered across from Path 3 on the setup screen; and (2) the call still was 
active. The call-request parameters on the setup screen may refer to calls 
that originate at the INTERVIEW or to call requests that are incoming. 

The PATH= condition is shown in the racks of softkeys in Figure 34·17. 

4. 'Type invalid or unknown. RCV conditions can detect packets that are invalid 
"types"-the packet header is missing. for example. or the LCN is 000 for 
anything other than a Restart, Registration, or Diagnostic packet. The 
Protocol Spreadsheet entry for this condition is RCV rNVALlO, and the softkey 
sequence is illustrated in Figure 34w 18. 

A packet may be valid in all respects but have a packet-type field that 
indicates a nonstandard packet type. Such a packet may be matched by a 
ReV UNKNOWN condition (Figure 34-18). 
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Figure 34-18 INVALID and UNKNOWN appear on the bottom two racks of 
ReV packet-type $oftkeys. 
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(9) peS) Error 

When you emulate at Layer 3, data packets with peS} errors are detected as 
PS_ERR conditions. not as Rev DATA conditions. 

PS_ERR applies only to packets received when you are emulating. The same 
packet that triggers a PS_ERR condition also may satisfy a DTE DATA or DeE DATA 
condition-but not a Rev OAT A condition. 

PS_ERR will come true for any received data packet whose peS) value is not one 
higher than the previous P(S). 

In the first rack of condition softkeys at Layer 3, press PROTOCL. Then press 
the softkey for PS_ERR. See Figure 34-19. 

(e) peR) Error 

Received data or supervisory packets may have peR) errors. Such errors are 
detected as PR_ERR conditions. not as Rev DATA or RR (or RNR or REJ) 
conditions. 

Figure 34-19 The PROTOCL key brings up five X.2S Layer 3 emulate 
conditions. 

A valid peR) is any value that (1) acknowledges a packet that is outstanding 
(waiting for acknowledgment); or (2f repeats the last acknowledgment. Any 
other peR) value is detected as an error. 

(D) Packet Sent 
This condition is true when. as a result of a SEND or RESENO action, a packet 
has been passed down to Layer 2. This condition may be useful for certain 
timing measurements, since merely SENDing a packet does not actually pass the 
packet down to the next layer if, for example, the link is not established at 
Layer 2. 
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(E) Window ..... Conditions 

The size of the Layer 3 window is configured on the X.25 Packet Level Setup 
screen; see Section 34.1(C). There are four conditions that test the current 
status of this window. They are WINDOW FUU. WINDOW EMPTY, WINDOW 

NOT_FULL, and WINDOW NOT_EMPTY. The softkey sequence for the WINDOW 

options is shown in Figure 34-19. 

WINDOW FULL is true when the window is full of unacknowledged packets and the 
Layer 3 personality package will not buffer additional packets until some 
acknowledgment is received. 

Each time an acknowledgment is received. the window is flushed to the extent of 
the acknowledgment. WINDOW EMPTY means that the latest acknowledgment was 
complete and left no packets outstanding (unacknowledged). If an RR response 
is received and the acknowledgment is only partial, this condition will be true: 

CONDITIONS: RCV RR 
WINDOW NOT_EMPTY 

CAUTION: Window conditions are status conditions (see Section 
27.2) and must always be used in combination with a transitional 
condition such as a Rev condition. 

(F) More to Resend 

Packets in the window may have to be resent. usually as the result of a timeout 
or a Reject packet. One RESEND action retransmits one packet in the window. 
beginning with the earliest. Subsequent RESEND actions retransmit subsequent 
packets. The MORE_TO_RESEND and NO_MORE_TO_RESEND conditions allow you 
to retransmit the entire window. as in the "recover" state in this example: 

CONDITIONS: RCV REJ 
ACTIONS: RESEND FIRST 
NEXT ST: recover 

STATE: reoover 
CONDITIONS: PACKET SENT 

MORE TO RESEND­
ACTIONS: RESEND NEXT 
CONDITIONS: PACKET_SENT 

NO MORE TO RESEND 
NEXT .. )T: xfer -

MORE_TO_RESEND and NO_MORE_TO_RESEND conditions may be written to the 
Protocol Spreadsheet by the softkeys shown in Figure 34-20. 
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Figure 34-20 The MORE_TO_RESEND condition allows you to resend the entire 
window of packets and then stop when there are NO_MORE_TO_RESEND. 

CAUTION: MORE_TO_RESEND and NO_MOREJO_RESEND are 
status conditions (see Section 27.2) and must always be used in 
combination with a tramiti(lnal c(lnd/lion such as PACKET_SENT. 

34.5 Emulate Actions 

When you have completed a block of conditions in a Protocol Spreadsheet test at 
Layer 3, press 8. then IBl (ACTION:). to access the set of actions that can be taken 
as a result of the block of conditions coming true. The set of actions that are 
specific to the X.2S Layer 3 personality package are shown in the four Jower racks of 
softkeys in Figure 34-21. Except for ENHANCE and SUPPRES, the actions shown have 
meaning only when the INTERVIEW is emulating DTE or DeE. and not when it is 
monitoring the line passively. 

(A) Send Actions 

Press the softkey for SEND to access Wee racks of softkeys with names of packet 
types that may be named in SEND actions. All data generated by the Layer 3 
X.2S package must be enclosed in a packet that is identified in a SEND action by 
type). (Only at Layer Lean data be generated as a simpJe character string 
without any protocol building blocks.) The complete set of packet types is given 
in Figure 34-22. 

When conditions are true for a SEND action. packets are sent immediately down 
to Layer 2 to be processed there. 
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Figure 34-2.1 Action softkeys specific to X.25 Layer 3. 

. -' ·····.·MORE········ 

NOTE: The INTERVIEW is a layered emulator. The significance 
of this is that Layer 3 and higher layers have no direct access (in 
Emulate modes) to the physical layer. Layer 1. In practice this 
means that a SEND action at Layer 3 does not in itself send a 
packet out onto the line. A SEND action merely delivers the 
packet to Layer 2-provided that Layer 2 has indicated its 
readiness to receive data from above. 

Refer to the Layer 2 program in Section 34.4(A) 1. This is the 
minimum program that must be entered at spreadsheet Layer 2 
(with the X.2S personality package installed) in order for a Layer 
3 program to have access to the data line. Once this Layer 2 
program is entered. Layer 3 can send packets directly out onto 
the line (and receive packets from the line). 
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Figure 34-22 SEND actions always spedfy a packet type. 

1. Data packets. SEND DATA is a complete action-entry. Path. P(S). peR). Q. 
D, M. and string parameters may be added to a data packet, but they are 
optional. 

SEND DATA actions pass the data packet immediately to the next layer down. 
If the retransmit window is full. the packet is still sent-but it is not buffered 
in the window and can not be resent. 

A data packet will be buffered for retransmission regardless of the status of 
the window if a specific value is entered for the PS= parameter. See" P(S)," 
.below. The specific P(S) value will clear the window so that the data packet 
.will be buffered in the first window position. 

2. Supervisory packets. SEND RR, SEND RNR. and SEND REJ are complete 
action-entries. Path and peR) parameters may be added to a supervisory 
packet, but they are optional. 

Figure 34·23 shows the parameter options for supervisory SEND packets. 

3. Call Request packets. SEND CALL and SEND CALL_CONF are complete 
action-entries. Normally a Call Request packet will be entered with 
'additional parameters. Parameters that are available are PATH ... D, FAC=. 

and STRING. 

When a SEND CALL action does not specify a path. it yields a packet with the 
LCN that is next in the assignment series: see Section 34.1(D). This is true 
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also when a Call Request specifies a path but the LCN column is blank for 
that path on the X.2S Packet Level Setup screen. 

When a PATH= value is included in a SEND CALL or SEND CALL_CONF packet, 
the packet wiIl be sent with the LCN, Called Address, Calling Address, 
Facilities, and Data entries that the operator has provided for that path 
number on the Packet Level Setup screen. A SEND CALL action that is not 
linked by a PA TH= number to a set of call parameters on the Packet Level 
Setup screen cannot yield a valid call request no matter what string is added 

'to it, since the address-length field (Figure 34-6) in such a packet will be 
fixed automatically at °0 • 

, , + 

Figure 34-2.3 Path and peR) components may be selected for SEND RR. SEND 
RNR, and SEND REJ actions. 

Figure 34-24 SEND CALL actions should include a path number and may set 
the 0 bit; they also may append facilities and a data string to the parameters 
already listed on the Pa"Cket Level Setup menu. 
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The FAC= option provided on the Protocol Spreadsheet is intended to 
supplement the FACILITIES field on the Packet Level SetUp screen. A FAC= 

string in a spreadsheet action will be appended to the Facilities string on the 
setup screen. This is in case the facilities entry must be longer than the ten 
bytes permitted on the setup screen. Do not repeat your setup-screen 
Facilities entry on the Protocol Spreadsheet. 

Similarly •. any STRING entry on the spreadsheet will be appended to the string 
in the DATA field on the Packet Level Setup screen. 

4. Other unnumbered packets. The rest of the unnumbered-packet types have 
softkey options appropriate to their protocol fields (see Figure 34-6). 
Available softkey parameters for these packet types are PATH:. CAUSE=, 

OIAG=. and STRJNG. 

Figure 34·25 shows the softkey rack under Registration Confirm, an 
unnumbered-packet type with the four possible softkey parameters. 

Figure 34-25 Four optional parameters may be added to a 
SEND REG_CONF action. 

5. "Other" packets. Any packet type may be entered in a SEND action as a 
hexadecimal value instead of by name. Press the softkey for OTHER, on the 
bottom rack in Figure 34-22. Enter the hex value in the form of two 
alphanumerics. Here is a Call Confirm packet entered as a SEND OTHER 

action: 

ACTIONS: SEND OTHER OF 

This SEND OTHER OF action is a good way to send a "stripped down" Call 
Accepted packet that does not include the additional address and facilities 
parameters that you may have entered on the Packet Level Setup screen. 
,These parameters sometimes are not used in Call Accepted packets in 
specific network implementations of X.25. 
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Figure 34-26 Use the SEND OTHER action to customize a packet type. 

Additional parameters for SEND OTHER actions are PATH:, 0, D. and STRING. 

(See Figure 34-26.) Since M, P(R), and peS) fields are embraced already 
in the user-entered hexadecimal control field. these fields are not given as 
softkey parameters. 

6. Path. The addition of a PATH- entry in a SEND action will insure that the 
packet receives the same LeN as the Call Request with the same PATH .. 
value. The LCN itself is not used for identification in SEND actions. since 
LCNs usually are assigned dynamically at the time of the can-too late to be 
programmed on the Protocol Spreadsheet. 

Each path number is tied to a particular set of Call Request parameter values 
on the X.25 Packet Level Setup screen. See Figure 34-3. 

All packet types permit SEND actions that have PATH:: options except Restart. 
Diagnostic. and Registration. These packets do not refer to a specific call or 
path. They always receive LCN 000. 

As a general rule. path numbers are used at a given layer in the 
INTERVIEW if (1) the protocol at that layer is multiaddress or 
multichannel; or (2) the protocol at a layer below the given layer is 
multiadciress or multichannel. Use the same path number at each layer for a 
given call. 

7. P(S). P(S) fields are transmitted in data packets only. (See the 
packet-field diagrams in Figure 34-6.) The softkeys that open below PS= are 
illustrated in Figure 34-27. 
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Figure 34·Z7 The P(S) field may be spec:ified in a SEND DATA action. 

To specify a peS) value. press the sonkey for PS=. then enter a hexadecimal 
in the form of one or two alphanumerics. An entry that represented the 
highest valid peS) in MOD 8 would be PS= 7. The highest valid entry in 
MOD 128 is PS= 7F. A SEND DATA action that specifies a peS) value-PS= 0, 
for example-will clear the window so that the data packet is passed 
immediately to Layer 2. . 

Other peS) options are RCVD_PR. SKIP, and AUTO. RCVD_PR means that you 
send the peS) value that the other side says it is expecting. This is the valid 
peS) in most cases, but no~ when you send two or more data packets in a 
row without waiting for acknowledgment. 

SKIP means that you add one to your correct P(S). This will look to the 
other side as though a packet has been lost in transmission. This selection 
causes the window to be cleared. 

PS_AUTO is the default setting for SEND DATA actions. AUTO means that 
every new data packet sent will have a peS) value of one higher than the 
previous. 

8. P(R). To specify a peR) value. press the softkey for PR= (see Figure 34-28), 
Enter a hexadecimal value written as one or two alphanumeriC digits. Valid 
hex entries are the same as for P(S). 
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Figure 34-28 The peR) field may be specified in data and supervisory packets to 
be sent. 

Other peR) options are ACK_PS, LAST_PR, and AUTO. (See Figure 34-28.) 
ACK_PS means that your peR) will acknowledge (that is, it will be one higher 
than) the last peS) value you received. Normally this will be the correct 
P(R), except in cases where the last peS) received was erroneous. The PR= 

ACK_PS selection allows you to overlook peS) errors. 

LAST_PR means that you simply repeat the last peR) you sent. Normally this 
is the correct peR) following a bad P(S). The PR= LAST_PR option allows you 
to force the other side to initiate recovery. 

AUTO means that you will behave as a normal X.25 Layer 3 PAD, ackins 
valid peS} values and repeating your last peR) whenever an invalid peS) is 
received. 

9. Q. D, and M. Softkeys for Q, 0, and M are included in the full set of 
optional parameters for a SEND DATA action in the top rack of Figure 34-28. 

Q and D bits also may be set in SEND OTHER actions. The D bit alone is 
selectable in Call Request and Call Accepted packet types. 

10. Cause. Actions that send Restart. Reset, Clear, and Registration 
Confirmation packets may be refined to send a particular cause code andlor 
diagnostic code. 

Press the softkey for one of these SEND actions. then press [fID, CAUSE. See 
Figure 34-29. The names of the causes as well as their hexadecimal values 
are indicated on the softkey-prompt line near the bottom of the screen. 

To specify a particular cause, the user does not have to memorize cause 
codes or consult a table. Instead he presses [fID. ROLL, and repeats the 
keystroke to cycle through the list of cause names for a given packet type. 
Figure 34-29 shows the cycle of causes that pertain to Clear Request packets. 
The user presses em, SELECT, when the right cause has "rolled" onto the 
prompt line. The SELECT softkey writes the current cause onto the 
spreadsheet screen. 
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Figure 34-:19 These causes are avaHable for a SEND CLEAR action. 

Causes for Restart, Reset. and Registration Confirmation packets were listed 
in Figure 34-14 and Figure 34-15. 
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Here is an example of a cause entry in a SEND action on the Protocol 
Spreadsheet. 

ACTIONS: SEND RESTART CAUSE .. NETWORK_OPERATIONAL. 

Causes may be entered into the spreadsheet test as numeric values. 

11. Diagnostic. Two digits representing the one-byte diagnostic-code field 
(Figure 34-6) may be added to a SEND action for Restart. Reset. Clear, 
Diagnostic. and Registration Confirmation packets. Refer to r.rn. DIAG=. in 
Figure 34-29 or in the lower rack of Figure 34-25. 

Enter the diagnostic code as two hexadecimal digits. Type each digit as an 
alphanumeric in the range 0-9 and A-F (or a-J): do not use the ~ key. 
Here is an example of a SEND action that specifies both a cause and a 
diagnostic code: 

ACTIONS: SEND RESET CAUSE", LOCAL_PROCEDURE_ERROR DIAG= 01 

12. String. Strings are sent at X.2S Layer 3 only as adjuncts to packet-types 
when they are named in SEND actions. If you want to send a string of raw 
data without a protocol "envelope," you must go to Layer 1 and send the 
raw string from there. 

Press the SEND softkey followed by thesoftkey for a packet type. Add any 
necessary or desired SEND options for the particular packet type. Then press 
the STRING softkey (see Figure 34-28. for example). 

There is no spreadsheet keyword that identifies send-strings at any layer. 
The spreadsheet compiler identifies strings by the quotation marks 
surrounding them. Always enclose strings in quotation marks. (To send an 
actual" -character in your string. type \" .) 

Here is a simple SEND action that includes no options besides a string: 

ACTIONS: SEND INT .°0 • 

And here is a SEND action that includes a full complement of optional fields, 
including a string: 

ACTIONS: SEND DATA PATH= 4 PS= AUTO PR= AUTO u'it'lr ThIs Is user 
data." 

Most ASCII-keyboard, control. and hexadecimal characters are legal in a 
send-string. Special keys (8. [§). ~) are not legal. Refer to Table 29-2. 

To insert a canned fox message into a transmit string. type FOX inside of 
double parens, as follows: (FOX». Remember that the double parens are 
special characters produced by the S-I!J and S-!!l combinations. 
Constants. counters. and flags can also be embedded in a string. See Section 
29, Strings. 
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(8) Give Data 

GIVE_DATA is the @ action on the first rack of action softkeys (refer to 
Figure 34-21). This action takes the data field from a received data packet and 
passes it up to Layer 4 along with an N_DATA IND primitive. (See Section 30. 

OSI Primitives on the Protocol Spreadsheet.) In an emulate mode. data 
normally arrives up at Layer 4 via GIVE_OAT A actions at Layer 3. 

(C) Resend 

The RESENO function is mapped to [f] on the second layer of action softkeys at 
Layer 3 for X.25 (below the PROTOCt softkey: see Figure 34-30). A RESENO 

action will resend the first packet in the window. The window is a queue that 
buffers data packets for retransmission in case one or more transmissions are lost 
or in error. 

The first packet in the window always is the earliest outstanding 
(unacknowledged) packet. Every time an acknowledgment is received. the 
window is cleared to the extent of the acknowledgment and a new "first-packet" 
position is established. The first RESENO after an acknowledgment always sends 
the first window packet. 

The second and subsequent RESENOs follOwing an acknowledgment also will send 
the first window packet, provided that the keyword FIRST is appended directly to 
the RESENO entry. Otherwise. they send the NEXT (second) and subsequent 
window packets. Figure 34-31 shows the position of the the resend "pointer" 
after four consecutive RESENO NEXT actions. RESENO NEXT is the default resend 
when neither FIRST nor NEXT is specified. 

Figure 34-30 The RESEND action allows you t'O recover from sequence errors. 
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WINDOW 

WINDOW 

The resend-pointer is reset to the beginning of the window automatically by any 
acknowledgment. or by a RE.SEND FIRST action in the spreadsheet program. 

PKT 6 

PKT 7 -------------- ...... ..--
PKT 0 

PKT 1 
...-.- pointer moves 

PKT 2 to here after 

PKT 3 

PKT 4 

four RESEND NEXTs 
Window moves to here 
after PKT 7 is acknowledged 
{PR=O: pointer resets to 
"first in window" position 

Figure 34~31 Resends cause the pointer 10 move, while acknowledgments move the 
pointer and the entire window. 

PKT 6 

PKT 7 

PKT 0 

PKT 1 

PKT 2 

PKT 3 

PKT 4 
....c- pointer is here 

after seven 
RESEND NEXTs 

.....- pointer moves to here 
after RESEND FIRST 
action reseods PKT 6 

Figure 34-32 RESEND FIRST resets the pointer. aUowin.g you to resend the entire 
window repeatedly. 
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1. Resend first/next. RESEND FIRST means that the resend-pointer is reset to 
the beginning of the window. the first packet in the window is resent. and 
the pointer is advance.d to the second position in the window. The effect of 
a RES END FIRST action is illustrated in Figure 34·32. 

The RESEND FIRST action makes it possible for you to resend all the packets 
in the window one by one, and then resend them again if necessary. 

2. Path=. The path in the resend packet can be set by this optional action. 
(Default is 0 in a RESEND action.) 

(0) Reset peR) and peS) 

RSTPRPS is the lrn action on the rack of action softkeys below PROTOCL. (Refer 
again to Figure 34-21.) The sequence-number fields in data packets and 
supervisory packets can be reset by this Protocol Spreadsheet action. Sequence 
numbers are not reset automatically during a test by any packet that is sent or 
received. 

The path number can be set by an optional PATH: selection. 

RSTPRPS also clears the transmit window. 

(E) Clear Path 

Each call that is established in emulated mode is assigned to one of nine 
independent "paths." each with its own peR) and peS) numbering. Thus nine 
LeNs may be active at once. The CLRPATH action (Figure 34-21) allows you to 
return a path to the pool to be used again. 

In the example below. a Clear request is expected. The actions that result wil1 be 
to send a Clear confirmation and to clear the path. 

LAYER: 3 
STATE: clearing 

CONDITIONS: RCV CLEAR 
ACTIONS: SENO CLEAR CONF 

CLRPATH -

The path number can be set by an optional PATH", selection. Without this 
selection. the path that is cleared will be that of the most recent packet 
received. 
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34.6 Display Actions 

ENHANCE and SUPPRESS penain to lines of data on the Layer 3 protocol trace (see 
Section 34.2). They do not suppress and enhance data on the raw-data display. Raw 
data is enhanced and suppressed at Layer 1. 

DTE. DCE, and Rev conditions can trigger an ENHANCE or SUPPRESS action. These 
conditions are active when the INTERVIEW is in monitor mode or in either of the 
emulate modes. 

(A) Enhance 

Whenever a DTE. DCE, or RCV condition comes true at Layer 3, the packet that 
satisfied the condition can be enhanced on the X.2S Layer 3 protocol-trace 
display. or it can be deleted from the trace completely. In an actions block on 
the Protocol Spreadsheet, press the ENHANCE softkey. Figure 34-33 shows the 
three softkey subselections beneath ENHANCE. They are REVERSE. BL.INK, and 
LOW. 

Reverse-image and blink enhancements affect the plasma-display screen. In 
addition. a low-intensity enhancement can be applied to screens that are 
transmitted to a black-and-white monitor connected at the RS-170 pan at the 
rear of the INTERVIEW. 

Reverse. blink, and low enhancements can be mapped to colors on a color 
monitor attached at the INTERVIEW's ROB port (Figure 1-6). See Section 
16.2 for an explanation of how reverse, blink. and low enhancements relate to 
character and background colors in the ROB output. 

Figure 34-33 Selected packets on the protocol trace may be enhanced or suppressed. 
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Figure 34·34 shows one screen of a Layer 3 protocol trace in which an Interrupt 
packet has been enhanced in reverse video. The trigger that caused this 
enhancement was as follows: 

CONDITIONS: DTE tNT 
ACTIONS: ENHANCE REVERSE 

•• 
0003 1614:51.625 00 

a' • 
Figure 34-34 An interrupt packet has been highlighted. 

(8) Suppress 

Individual packets that are suppressed in Layer 3 actions are deleted from the 
trace display. Figure 34-33 shows the softkey path to SU?PRES. 
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34.7 Automatic Primitives 

A table in a previous section (Table 30-2) listed the OSI service primitives that are 
monitored at the boundaries of Layer 3 as trigger conditions and sent up to Layer 4 
or down to Layer 2 as user-entered spreadsheet actions. These primitives are 
layer-specific rather than protocol-specific and are not pan of the personality 
package for X.2S Layer 3: but a few of the primitives are set in motion automatically 
by X.25 Layer 3 spreadsheet actions. These automatic primitives can be thought of 
as part of the Layer 3 actions themselves. and by extension as pan of the X.25 
protocol package. 

Table 34-1 gives the set of X.25 Layer 3 actions that have action-primitives built into 
them. For example. whenever a GIVE_DATA action occurs at Layer 3, an N_DATA 
IND primitive is forwarded to Layer 4. where an N_DATA INO condition may be 
waiting to monitor it. 

Table 34·1 
Automatic Primitives Generated at X.2S layer 3 

X.2S 
Layer 3 
Action 

GIVE_DATA 

SEND {TYPE} 

RESENO 

Automatic 
Primitive 

N_OATAINO 

(DL_CONNECT REQ*) 
OL_DATA REQ 

(OL_ CONNECT REQ*) 
DL_DATA REQ 

To 
Layer 

4 

2 
2 

2 
2 

·Sent If Layer 2 shows Inactive status. DL_DATA REQ delayed until 
OL_CONNECT CONF returned by Layer 2. 

Whenever a SEND or RESEND action is initiated at Layer 3, a DL_DATA REO 
primitive is sent downward along with the DL data (the entire packet). This 
automatic primitive. which was nowhere entered by the user as an action at Layer 3, 
still will cause a DL_DATA REQ condition to be true at Layer 2. 

If a SEND or RESEND action is triggered at Layer 3 while the data link at Layer 2 is 
inactive. Layer 3 will sense the absence of a link and delay the DL_DATA REQ. 
Instead it will send a DL_CONNECT REO primitive. Only when a DL_CONNECT 
CONF has been returned by Layer 2 will Layer 3 release the data and the data 
primitive. 
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34.8 Programming Example: Forcing Data Packets Out on the 
Line 

This program is constructed around the "line-access" program that was given at the 
beginning of Section 34.4{A). It has elements in common with the Layer 2 
emulation in Section 33.9. 

The program allows you to send data packets containing fox messages out onto the 
line interface (and up on the display) even when you are not connected to another 
device. In other words, it allows you to get the feel of layered programming before 
you attempt a live emulation. 

The bulk of the program is entered at Layer 2. Personality packages for X.2S must 
be loaded in at Layers 2 and 3. 

Sample Test: Force Data-Packet Transmit: 

LAYER: 3 

STATE: fox 

CONDITIONS: KEYBOARD" Ff" 
ACTIONS: SEND DATA" «FOX»" 

LAYER: 2 

STATE: LINK 

CONDITIONS: DL CONNECT REQ 
ACTIONS: DL CONNECT CONF 
NEXT_STATE:~O_xW 

STATE: Info_xfr 

CONDITIONS: DL DATA REQ 
ACTIONS: SEND INFO" «DL_OATA»" 

CONDITIONS: RCV INFO 
ACTIONS: SEND RR RESP 

GIVE_DATA 

CONDITIONS: T1 EXPIRED 
ACTIONS: RESEND FIRST 
NEXT_STATE: xnrt_wndw 

STATE: xmt_wndw 

CONDITIONS: FRAME SENT 
MORE TO RESENt> 

ACTIONS: RESEND NEXT 

CONDITIONS: FRAME SENT 
NO MORE TO RES-END 

ACTIONS: ALARM 
NEXT_STATE: Info_xW 
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At Layer 3, you simply enter a KEYBOARD condition and a SEND action. During Run 
mode. you will press the tEl key in order to send a fox message inside a data packet. 

The DL_ CONNECT REO primitive is sent automatically by Layer 3 before he hands 
the first data packet down to Layer 2. The DL_CONNECT CONF action-primitive 
is entered "manually" at Layer 2. It is meant to fool Layer 3 into thinking that 
there is a link. 

When Layer 2 does not receive an acknowledgment to his first INFO frame before a 
Tl timeout expires. he resends the INFO frames containing the data packet 
(containing the fox message). The RESEND action restarts the Tl timer automatically. 
Subsequent time outs will cause additional resends. 

Each time the user presses the tEl key. a new data packet is added to the retransmit 
window at Layer 2. With each Tl timeout. the entire window is resent. 
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DRIVE: La\::ler 1 
DRIVE: La\::ler 2 
DRIVE: La!::jer 3 
DRIVE: La!::jer 4 
DRIVE: La!::jer 5 
DRIVE: La!::jer 6 
DRIVE: La\::ler 7 

** 

Package: 
Package: 
Package: 
Package: 
Package: 
Package: 
Package: 

etup ** 

• 
NO PACKAGE 
SDLC 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 

Depress III Ke!::j To Load The Selected Packages 

Figure 35-1 The SDLC personality package for Layer 2 is loaded from the Layer Setup screen. 

** SDLC Frame Level Setup ** 

Idle Timeout: 
Emulate: 
Mode of operation: 
Window size: 

Enter Window Size (1 to 7) For Outstanding Frame: 7 
_ _ _ _ AS -M.-- ..... 

Figure 35-2 Protocol Configuration screen for SDLC. 
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35 SOLe 

SOLe is a "layer personality package" of Layer 2 functions that are loaded into memory from 
disk via the Layer Setup screen. Figure 35-1 shows the Layer Setup screen configured to 
load in the SOLe package from floppy-disk drive #2. Refer to Section 6 for details on 
operating the Layer Setup screen. 

The SOLe package consists of the following: 

• A special SOLC Frame Level Setup screen that controls certain parameters when the unit 
is tracing or emulating SOLe. 

• A protocol trace (illustrated in Figure 35-3) that displays significant SOLe events. This 
trace is accessible by softkey in Run mode at all times. 

• A group of conditions and actions at Layer 2 on the Protocol Spreadsheet that facilitate 
SOLe programming. Figure 35-8 shows the softkey path to the first rack of condition 
softkeys when the SOLe package is loaded in at Layer 2. 

35.1 Frame-Level Setup 

The parameters on the SOLe Frame Level Setup screen must be configured correctly 
for an accurate trace display and for proper emulation. 

To bring up this screen, first go to the Layer Setup screen (press 8, ~). Execute 
the SOLe selection at Layer 2: SDI.C should appear in the Packages l.oaded column. 
Press @ (labeled PROTSEL) to bring up a prompt to Select Protoool Configuration 

Sereen. Then press @ (LAYER-2) to call up the SOLC Frame Level Setup screen. 

The four parameter fields on this screen are shown in Figure 35-2. Idle TImeout, 

Emulate, and Window Size apply to interactive (emulate) tests only. Mode of 

Operation must be configured correctly for the protocol trace as well as for proper 
emulation. 
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(A) Idle Time.put 

Enter a four-digit (including decimal point) timeout value in this field. The 
largest valid entry is 65.5 seconds. The smallest entry is .001 second, or 1 
millisecond. 

Idle timer is the retransmission timer for SDLC INFO and supervisory command 
frames. When Emulate: ::::@:'::ffl.J.~*Bt( is selected on the SDLC Frame Level 
Setup screen and a value is entered in the Idle Timeout field on this menu. the 
layer 2 package will handle timings as follows: 

• Whenever the INTERVIEW sends a command INFO or supervisory frame 
with the P bit set and there are no previous polling frames sent by the 
INTERVIEW currently outstanding (unacknowledged) to the same address. 
the timer starts timing down from the value entered on the Frame Level 
Setup screen. 

• An acknowledgment by the secondary of the most recent polling INFO or 
supervisory frame transmitted by the INTERVIEW stops the timer (so that it 
does not expire). This acknowledgment must occur in a frame with the F 
bit set. 

• If F = 0 in the acknowledgment by the secondary of the most recent polling ."~, 

frame sent by the primary. the idle timer restarts at the value selected on the 
configuration screen. 

• An acknowledgment by the secondary of a frame that is not the most recent 
polling frame transmitted by the INTERVIEW is an incomplete 
acknowledgment, even if F = 1. This acknowledgment also will restart the 
idle timer. 

Expiration of this Frame Level Setup timeout can only be detected by a 
T1_EXPIRED condition on the Protocol Spreadsheet at Layer 2. 

(8) Emulate Primary/Secondary 

There are two selections in the Emulate field on the SDLC Frame Level Setup 
screen. I'WfMlMAAl%@'Ir and lH~RA'ij\t\:. The difference between these two 
modes is that the primary device makes use of the idle timer. The secondary 
does not. 

(C) Mode of Operation 

The Mode of Operation field refers to the mode of numbering INFO and 
supervisory frames. There are two options. :~::M@:~:; and'M~png«:· 

MOD 8 uses sequence numbers 0-7. MOD 128 adds an extra byte to the 
control field in INFO. RR. RNR , REJ, and SREJ frames. See Figure 35-5. 
This extra byte allows sequence numbers in a range of 0-127. 
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The correct "modulus" must be selected in this field in order to conduct -, 
interactive communications and also to generate an accurate SDLC Layer 2 
trac~. 

(0) Window Size 

Any window size may be entered up to the current modulus minus one: 7 or 
127. The window size is the maximum number of unacknowledged I-frames 
that Layer 2 will buffer for retransmission. When the limit is reached, any 
further INFO frames that are named in SEND actions triggered at Layer 2 will be 
passed to Layer 1 for transmission but not buffered for retransmission. 

The window is a queue that buffers frames for retransmission in case one or 
more transmissions are lost or in error. A RESEND action will resend the first 
(earliest) frame in the window. Successive RESENDs will send successive frames 
until there are no more frames to resend; or until the window is reset by an 
ackpow1edgment or by a RESENt> FIRST action. 

35.2 Protocol Trace 

The SDLC package includes an automatic frame-trace display that summarizes 
link-level activity. This trace mode is enabled whenever the unit is in Run mode, 
both real-time and frozen. 

While the unit is in Run mode. press the softkey for L2TRACE (@ on the primary 
rack of display-mode softkeys) to bring the protocol trace for SDLC Layer 2 to the 
screen. Figure 35-3 is an example of this trace display. Each horizontal row in the 
trace represents a frame. 

(A) The Protocol Trace in Freeze Mode 

Press ~ to prevent the addition of new data to all the display buffers. 
including the trace buffers. The frozen trace display may be scrolled through or 
paged through. The top line always is the cursor line (though there is no actual 
cursor on the trace display). Pressing fIB or ID moves the viewing "window" 
down relative to the data to add one line of fresher data to the bottom of the 
screen. Pressing (lID or ffl moves the viewing window up to add a line of older 
data to the top of the screen. 

Depression of the £lID key adds fifteen lines-one full page-of newer frames to 
the frozen trace screen. Depression of mil adds fifteen lines of older frames. 
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*MON/LINE* 
ASCII/8/NONE/BOP 

BLK=00000 5 04/21/89 22:22 

RC~ - ~ ADDR TYPE Nr Ns P/F SIZE TIME BC 
DTE 
DTE 
DTE 
DTE 
DTE 
DTE 
DTE 
DTE 
DTE 
DTE 
DCE 
DTE 
DTE 
DTE 
DCE 

• DATA 

C1 INFO 7 3 0 0264 2220:06.206 @l 

C2 SNRM 1 0002 2220:06.230 @l 

C1 INFO 7 0 0 0011 2220:06.276 @l 

C1 INFO 7 1 0 0046 2220:06.441 @l 

C1 INFO 7 2 0 0236 2220:07.247 @l 

C1 INFO 7 3 0 0264 2220:08.151 @l 

C1 INFO 7 4 0 0264 2220:09.059 @l 

C1 INFO 7 5 0 0264 2220:09.976 @l 

C1 INFO 7 6 0 0136 2220:10.445 @l 

C1 RR 7 1 0002 2220:10.466 rID 
C1 INFO 7 7 1 o 12 220:10.788 @I 

C1 RR 0 1 o 02 0:10.812 @l 

C1 INFO 0 7 0 0015 2220:10.872 @J 
C1 INFO 0 0 0 0041 2220: 11. 021 @l 
C1 INFO 7 0 1 0011 2220: 11. 115 @l 

~~C~ • w., - .-. . - __ 1-

STATS NO DISP 

Figure 35-3 Each horizontal row on the trace dispJay represents a frame. 

The frame displayed on the top line of frozen trace-data will appear as the first 
frame in the raw-data or data-plus-leads display. To view the raw data that 
generated a particular line in the trace display, use (I[J or !lID (or ill or 0) to 
move the line in question to the top of the screen. Then press one of the data 
softkeys. Figure 35-4 shows part of a dual-line data screen in Freeze mode. 
The first frame in the display is the same one that is traced at the top of 
Figure 35-3 . 

. ri~.:1~~n.-.TI~.r~.~:~,.~~· r! •. rs:,f~.\r~, r~:it:.n~~H;'iLtijj~i tUr:~j1~~hi.:I;~h:1i· ~~~~J~>~L~:fi;~~~jt : n~i:;J~ft.~~~2~.:J·~~ ~~~"1;f:.j~~~ri;~~.~~~p:~n~··L:;;r:~A4~1 .. ~n~h .. h.S1 .. r:.~r:;2-~.!! . .:!. 
asea. canferences?alTlol</1>,(P4°1<W~Qba.ngetothe nextda~Dl ( 1 ~YPF5 
.;: . ."::~·: . .;·: .. h .. :'.Zl.;~;.~'" 'Of;: .,,:ACt "k@.rLt;.:.:trL"'L:u;:n:r::·J1.!l:!l~r' :'1.!,:;:;::n:n.!!:r: . .n. ,;!i . .r::';1.~+:r::;~;tL; . .r:.i~ ."~;'1 .. t:.x: . .ri..:: . .r; .. :l~.rr2·i .. :; .""'.2',. 
01 (6- hange.:tothepreViousda~ol A Y F. :",:,:Look at the whole rna 

~~·h~~&J~YPF7K&8~=s~A·~~~y~·r:·~r:·~>;~~·~·~~:&~J~\Y~r9~~JW~~~~·~·~~·n;~.n·~~h~·d~·y~ti~ 

Figure 35-4 Data-display of Protocol Trace shown in Figure 35-3. 
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(8) Trace Columns 

The columns in the protocol trace for SDLe are explained below. 

1. Source. The SRC column identifies the lead on which the frame was 
monitored. TD (DTE) or RD (DeE). 

lust as on the data display, RD data is underlined. 

2. Address. The address byte (see Figure 35~5) is given in the ADDR column. 
with its two hexadecimal digits presented as full-siz.e alphanumerics. 

The address in SDLC always belongs to the secondary. 

3. Type. The mnemonic (abbreviated) names for twenty frame types as they 
appear in the TYPE column of the protocol trace are shown in Figure 35-5 
under "CONTROL." The control field, therefore. indicates the frame type. 
If a control octet does not fit any of the patterns in the figure, the frame is 
listed in the TYPE column as UNKWN followed by the hexadecimal value of 
the control byte: UNKWN.,3F. 

If the number of bytes in the frame is below the required minimum, the 
frame is posted as INVALID. 

4. N(R) and N(S). One column on the frame-level trace is devoted to N(R) 
values, and one column to N(S). The frame types that include N(R) or 
N(S) fields in their control fields are indicated in Figure 35~5. N(R) and 
N(S) occupy three bits each in modulo 8, seven bits each in modulo 128. 
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ADDRESS CONTROL I INFo-MOD8 

'---8 7 6--5 4 -..1 .. ,1 i 
HEX.. Even Number«l 

r 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

..,.,-

I 
I 
I 

,.,.J 

RR-MOD 8 

NR ~OOOl 
8 7 6 5 4 3 2 1 

RR-MOD 128 

O"H-E-X-.. O-l---' 0 
EBCDIC .. ~ 

00000001 NR ~ 
87654321 87854321 

RNR-MOD8 

HEX = '!'s 

P 
NR F010 t 

8 7 6 5 <4 3 2 ~ 

RNR-MOD 128 

O"'""H-EX-.. -O-s-"" 0 
EBCDIC", foI,. 

00000101 NR ~ 
87654321 87654321 

REJ-MOD8 

HEX .. ?''1 

P 
NR FIOO 1 

8 7 6 5 4 321 
REJ-MOD 128 

O\\-E-X-"'"":O:""" .. --' 0 
EBCDIC=(HEX 

o 00 0 1 0 0 1 N(R ~ 
87654321 87654321 

SRE..J...MOD 8 

HEX", ?'" 

P I 87664321 

! '~~~~~1 '~'Rl IJ 

NR Fll01 

87654321 87864321 

INFORMATION I FCS 

CONTROI..=lNFO 

100 ') 
Higher-level ) 
Pr~~1 & < 

~ 

~8765<432l 87654321 ----CONTROl.. .. FRMR =::::-, 
Rejected t::JD I Control Field 

I I VIR VIS 0 0000 X 

L--8~432l 87654321 87654321 I ---- ---- I UI 
HEX .. 0) or 1, 

ESCDIC.. ~ or II) 

o 0 ~Wi 0 0 1 1 
8 7 854 321 

RIM 

HEX .. 0, or Iy 
EBCDIC .. m or (HEX) 

o 0 01F! 0 1 1 1 
8 7 6 6 4 321 

81M 

HEX", 0, or Iy 

EBCDIC .. m or (HEX) 

o 0 0 IPI 0 1 1 1 
8 7 6 5 <4 3 2 1 

OM 
HEX", 0" or 1F' 

EBCDIC = Sx or Ii; 

o 0 OIFI1 1 1 1 

8 7 65<4 321 

UP 
HEX .. 2;, or )1I 

EBCDIC.. (HEX) 

o 0 1 Ipl 0 0 1 , 

816 5 <4 321 

DISC 

EBCDIC .. (HEX) 

o 1 olplo 0 1 1 

8 7 654 321 

RD 
HEX .. 4) or 53 

EBCDIC'" (HEX) 

o 1 OIFlo 0 1 1 
8 7 654 3 2 1 

UA 
HEX""~ or 13 

EBCDIC,. (HEX) 

o 1 11Flo 0 1 1 

8 765 4 321 
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SNRM -, 

HEX '" ') or '\ 
EBCDIC = C or 1 

1 0 olplo 0 1 1 

8 7 6 5 4 3 2 1 

FRMR 

HEX ... aT or .., 
EBCDIC... 9 or P 

1 0 OIFlo 1 1 1 
8765432 1 

XID 

I I 
I I 
I I 
I I 

~:~~~= 7~x) II 
1 0 1 IFill 1 I I 
8 7 6 643 2 1 

CFGR I 
HEX .. ~ or "r 
EBCDI~I= GorP 

1 1 olFI 1 1 1 1 I 
8 7 654 3 2 1 

SNRME 
HEX", c,. or DF" 

EBCDIC = (HEX) 

1 1 0lpl1 1 1 1 

8 1 6 6 <4 321 

I 
I 

HEX .. !) or F3 I 
EBCD~<J,.= T or 3 I 

1 1 11FI 0 0 1 1 

TEST 

8 7 6 6 <4 3 2 1 

BCN 
HEX", Ej, or "F" 

ESCDIC '" (HEX) 

1 1 lIFI1 1 1 1 

B 7 6 5 4 3 2 1 

I 
I 
I 

Figure 35-5 Frame fields in SDLe 
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Figure 35-6 MOD 12S sequence numbers are displayed in two-digit hexadecimal 
chQracters. 

N(R) and N(S) values are presented in decimal format in modulo-8 traces. 
Each column displays a single digit that represents a 3-bit binary value. For 
modulo 128. the values °0 to "F are given in "character" format. where the 
columns contain a two-digit hexadecimal character (see Figure 35-6). 

SRC oDDR lYPE Nr Ns P/F 

Figure 35-7 Nr and Ns columns are staggered, with the inside columns 
representing the sequence of DTE numbered I-frames. 

Note that the Nr and Ns columns on the trace are staggered to suggest four 
columns. The two inside columns. comprised of the DCE's N(R) value and 
the DTE's N(S), form a numbering sequence for DTE I-frames. The arrows 
in Figure 35-7 indicate the sequence: the DTE sends a window full of 
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frames-O through 6; the DCE acknowledges frames through 6 (NR=7); the 
DTE begins a new window with frame 7; and so on. 

The two outside columns reveal a similar pattern for DCE I-frames. 

S. P and F. The status of the poll or the final bit is given in the P/F column. 
Whether this bit is the P or F bit is indicated for most frame types in 
Figure 35-5 (under "CONTROL"). 

6. Size. The number of bytes in each frame is given in this column in four 
decimal digits. The count begins with the address byte and excludes the 
two-byte FCS. Frames without I-fields show a count of two. 

7. Time. The time of the arrival of the end of the frame at the DTE or DeE 
monitor is provided by a 24-hour clock and posted to the trace display. 
The clock is accurate to the millisecond. 

When Time Tioks: ~;: is selected on the Front-End Buffer Setup screen 
(see Section 7). time values are incorporated into the data itself. As a 
result. times posted to the trace display will not be affected when recorded 
data is played back. even at varying speeds. 

If Time Tloks: ~:§'f¥i' was selected instead during live recording. times on the 
trace during playback will be influenced by "local conditions" such as 
playback speed, idle suppression, etc. 

8. Frame checking. An SDLC frame ends as soon as a 1E flag or seven. l-bits 
in a row are detected. If a flag ends the frame. a frame check is performed 
and the result is posted both to the data display and to the Bee column of 
the trace display. The symbol lID denotes a good frame check. while II 
symbolizes a bad frame. 

11 for abort is posted to the displays when a frame is ended by seven 1-bits. 
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35,,3 Monitor Conditions 

When the SDLe personality package is loaded in (via the Layer Setup screen), a set 
of conditions checks DTE and DCE leads both in monitor and emulate modes. This 
set of conditions is accessed by the DTE and DeE selections on the first rack of 
condition softkeys at Layer 2. See Figure 35-8. 

Figure 35-8 Unlike ReV conditions, the softkeys for DTE and DeE are valid when the 
INTERVIEW is monitoring the line passively. 

After the keyword DTE (or DeE) is written to the spreadsheet. a rack of softkeys 
appears that represent types of frames: INFO, SNRM, UA, and so forth. 

(A) Frame Types 

The softkeys for INFO. supervisory. unnumbered. and "other" frames are 
illustrated in Figure 35-9. Press a softkey to write one of these frame types to 
the Layer 2 spreadsheet. OTE or DeE followed by a frame-type mnemonic-DOE 
INFO, for example. or OTE SNRM-is a complete condition and \\iU come true if a 
matching frame is monitored. Address. poll/final. and BeC conditions may be 
added to the simple frame mnemonic, but they are optional. 
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MM_ 
KYBD· . MORE· 

.................... ·/ ... :4/·.······.·····.:··.·.. ... ____ 1 
·.UA···· SNRM 

Figure 35·9 Frame types. 

1. Info frames. INFO frames differ for MOD 8 and MOD 128 numbering 
schemes. (See Figure 35-5.) For spreadsheet conditions to match I-frames 
accurately, the correct numbering system ("Mode of Operation") should be 
selected on the Frame Level Setup screen. 

2. Supervisory frames. The four supervisory-frame types that can 1'e searched 
for on the data leads are RR (Receive Ready). RNR (Receive Not Ready). 
REJect. and SREJ (Selective Reject). These frames always contain N(R) 
fields (see Figure 35-5) and serve mainly to acknowledge or reject INFO 
frames. 

Like INFO frames. supervisory frames are constructed differently according 
to the numbering scheme. MOD 8 or MOD 128. 

3. Unnumbered frames. Unnumbered frames generally assist in link-setup and 
takedown. These contain neither N(R) nor N(S) fields. Fifteen 
unnumbered-frame types are shown in Figure 35-9. from UI in the second 
rack of softkeys through BeN in the bottom rack. 

4. Other frames. Any frame type may be entered as a hexadecimal value 
instead of by name. Press the softkey for OTHER. See Figure 35-10. Then 
enter the hex byte in the form of two alphanumerics. Here. for example. is 
a SNRM (with the P bit set) entered as a hexadecimal: 

CONDITIONS: DCE OTHER 93 
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Address. poil/final. and BCe conditions may be appended to OTHER 
conditions. In MOD 8, the PIF bit is already specified in the hex entry. 
and a P/F condition will be ignored. 

Figure 35·10 The hex value of any frame may be specified under OTHER. 

S. Address. An address condition may be added to INFO. supervisory, 
unnumbered, and OTHER conditions. Press the softkey for ADA:, shown in 
Figure 35-11. Then enter the hexadecimal address octet as two 
alphanumerics. The address octet c1 , for example, appears as follows: 

CONDITIONS: ore INFO ADR,. C1 

Figure 35-11 The hex value of the address byte is entered as two alphanumerics 
for all frame types. 

To bypass the ADR: selection (as well as the other options on the same rack 
of softkeys in Figure 35-11) press 8. 
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t 

6. Polilfinal bit. PIF conditions are optional for all frame types. PIF values of 0 
or 1 are entered by the softkey sequence in Figure 35-12. 

Press 8 to bypass the P/F= condition and the other conditions on the same 
softkey level in Figure 35-12. 

Figure 35·12 The value of the P/F bit may be chosen as a condition. 

(8) BCC Conditions 

OTe and DeE frames may be monitored for good and bad frame checks and for 
aborts. All DTE or DCE frames may be monitored with respect to frame 
checking, as in this example: 

CONDITIONS: DTE BDBCC 

The softkey sequence for this spreadsheet entry is given in Figure 35-13. 

Or a particular type of frame may have a BeC or abort condition appended to 
it: 

CONDITIONS: DeE INFO ABORT 
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Figure 35-13 A condition may seuch for all good, bad, or aboned frames. 
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35.4 Emulate-Mode Conditions 

The remaining conditions are functional only when the Line Setup menu is 
configured for Mode: !§i~~'m.Jrt~::: or:;~gm:~:::. 

(A) Receive Conditions 

Like DTE and DeE conditions, Rev conditions monitor a data lead for SDLC 
frame types. Rev conditions operate only in emulate modes, and they check 
only the data lead that the INTERVIEW is not using to transmit. While a Rev 
condition may look like a DTE or DeE condition-ReV INFO P/F=1 looks the same 
as DeE INFO P/F=1-there are imponant differences that are noted below. 

1. Valid frame sequencing. To satisfy Rev conditions, numbered frames must 
have correct N (R) and N (S) sequencing. 

2. Good BCC. Rev conditions cannot match frames with bad frame checks. 
nor can they match aborted frames. (Emulate-mode conditions are designed 
for ease of programming. and the assumption is that as an SDLC emulator. 
you are not required to acknowledge-or negative-acknowledge-bad or 
aborted frames.) 

If you wish to count bad BCCs or aborts. use DTE or DeE conditions instead 
of Rev conditions. 

3. Type Invalid or unknown. Rev conditions can detect frames that are invalid 
"types"-the control field is missing. for example, or the I-field,is missing in 
an I-frame. The Protocol Spreadsheet entry for this condition is RCV 
INVALID. and the softkey sequence is illustrated in Figure 35-14. 

A frame may be valid in all respects but have a control field that indicates a 
nonstandard frame type. Such a frame may be matched by a RCV UNKNOWN 
condition (Figure 35-14). 
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Figure 35-14 INVAUD and UNKNOWN are frame types for RCVeonditlons. 

(8) N(S) Error 

As a Layer 2 emulator. you do respond to INFO frames that have N(S) errors. 
These are detected as NS_ERR conditions. not as ReV INFO conditions. 

NS_ERRs apply only to frames received when you are emulating. The same 
frame that triggers an NS_ERR condition also may satisfy a OTE INFO or DCE INFO 
condition-but not a RCV INFO condition. 

NS_ERR will come true for any received frame whose N(S) value is not one 
higher than the previous N (S) . 

In the first rack of condition softkeys at Layer 2, press PROTOCL. Then press 
the softkey for NS_ERR. See Figure 35-15. 
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Figure 35-15 The PROTOCL key brings up six SOLe emulate conditions. 

(C) N{R) Error 

Received INFO or supervisory frames may have N(R) errors. Such errors are 
detected as NR_ERR conditions. not as ROV INFO or RR (or RNR or REJ) conditions. 

A valid N(R) is any value that (1) acknowledges a frame that is outstanding 
(waiting for acknowledgment); or (2) repeats the last acknowledgment. Any 
other N (R) value is detected as an error. 

(D) Timeout Expired 

This condition detects the expiration of the idle timeout that is regulated on the 
SDLC Frame Level Setup screen. See Section 35.1(A). above. 

(E) Frame Sent 

This condition is true when. as a result of a SEND or RESEND action, a frame 
has been passed down to Layer 1. 

(F) Window Conditions 

The size of the Layer 2. retransmit window is configured on the SDLC Frame 
Level Setup screen. See Section 35.1(D). There are four conditions that test 
the current status of this window. They are WINDOW FULL, WINDOW EMPTY, 

WINDOW NOT_FULL, and WINDOW NOT_EMPTY. The softkey sequence for the 
WINDOW options is shown in Figure 35-16. 
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Figure 35·16 When the retransmit window rills. Layer 2 stops passing frames down 
10 Layer 1. 

WINDOW FULl. is true when the window is full of unacknowle.dged frames and the 
Layer 2 protocol package will not buffer additional frames until some 
acknowledgment is received. 

Each time an acknowledgment is received, the window is flushed to the extent of 
the. acknowledgment. WINDOW EMPTY means that the latest acknowledgment was 
complete and left no frames outstanding (unacknowledged). If an RR response 
is received and the acknowledgment is only partial, this condition will be true: 

CONDITIONS; RCV RR 
WINDOW NOT_EMPTY 

CAUTION: Window conditions are status conditions (see Section 
27.2) and must always be used in combination with a transitional 
condition such as a Rev condition. 

(G) More to Resend 
Frames in the window may have to be resent, usually as the result of an 
idle-timer timeout or a Reject frame. One RESEND action retransmits one frame 
in the window. beginning with the earliest. Subsequent RESEND actions 
retransmit subsequent frames. The MORE_TO_RESEND and NO_MORE_TO_RESEND 

conditions allow you to retransmit the entire window, as in the "recover" state in 
this example: 

CONDITIONS: RCV REJ 
ACTIONS: RESEND 
NEXT ST: recover 

STATE: recover 
CONDITIONS: FRAME SENT 

MORE TO RESEND 
ACTIONS: RESEND 
CONDITIONS: FRAME SENT 

NO MORE TO RESEND 
NEXT _ST: xfer -
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MORE_TO_RESENO and NO_MORE_TO_RESENO conditions may be written to the 
Protocol Spreadsheet by the softkeys shown in Figure 35-17. 

CAUTION: MOR£_TO_R£S£ND and NO_MORE_TO_R£S£ND are 
status conditions (see Section 27.2) and must always be used in 
combination with a transitional condition such as FRAME_S£NT. 

Figure 35-17 The MORE_TO_RESEND condition allows you to resend the entire 
window of frames and then stop when there are NO_MORE_TO_RESEND. 
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35 .. 5 Emulate Actions 

When you have completed a block of conditions in a Protocol Spreadsheet test at 
Layer 2. press 8 to access the set of actions that can be taken as a result of the 
block of conditions coming true. The set of actions that are specific to the SDLe 
personality package are shown in the racks of softkeys in Figure 35-18. Except for 
ENHANCE and SUPPAES. the actions shown have meaning only when the INTERVIEW 
is emulating DTE or DeE. and not when it is monitoring the line passively. 

Flaure 35-18 Action soitbys specific to SDLC. 

(A) S$nd Actions 

Press the softkey for SEND to access three racks of softkeys with names of frame 
types that may be named in SEND actions. All data generated by the SDLe 
package must be enclosed in a frame that is identified in a SEND action by type. 
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(Only at Layer 1 can data be generated as a simple character string without any 
protocol building blocks.) The complete set of frame types is given in 
Figure 35-19. 

When conditions are true for a SEND action, frames are sent immediately down 
to Layer 1 to be transmitted there. 

t 

Figure 35-19 SEND actions always specify a frame type. 

1. INFO frames. SEND INFO is a complete action-entry. Address. poll-bit, 
N(R). N(S). strina. and BCC parameters may be added to an INFO frame. 
but they are optional. 

SEND INFO actions pass the INFO frame immediately to the next layer down. 
If the retransmit window is full. the frame is still sent-but it is not buffered 
in the window and can not be resent. 

An INFO frame will be buffered for retransmission regardless of the status of 
the window if a specific value is entered for the NS= parameter (see" N(S)." 
below). The specific N(S) value will clear the window and the INFO frame 
will be buffered in_the first window position. 
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2. Unnumbered frames. SEND SNRM, SEND UA, and so forth, are complete 
action-entries. Address. P/F-bit. string. and Bee parameters may be added 
to the SEND action. but they are optional. 

3. Supervisory frames. SEND RR. SEND RNR. SEND REJ. and SEND SREJ are 
complete action-entries. Address, PIP-bit. string. and BeC parameters may 
be added to the SEND action. but they are optional. 

The address in SDLC always belongs to the secondary. 

Figure 35-Z9 Address, PIP, N(R). and block-check parameters as well as data 
strings may be added to SEND SUPERVISORY actions. 

4. Other frames. Any frame type may be entered in a SEND action as a 
hexadecimal value instead of by name. Press the softkey for OTHER, on the 
bottom rack in Figure 35-19. Enter the hex value in the form of two 
alphanumerics. Here is a DISConnect command entered as a SEND OTHER 
action: 

ACTIONS: SEND OTHeR 43 ADR: C3 

Since PIP. N(R). and N(S) fields are implied already in the user-entered 
hexadecimal control field. valid optional parameters in a SEND OTHER action 
are address and BCC. (In MOD 128. PIP is not included in the hex entry 
and is a valid optional entry.) 
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Figure 35-21 SEND OTHER actions always specify a type value in hex. 

S. Address. An address may be specified for all frame types. The ADR= entry is 
always followed by the hexadecimal address octet typed as two alphanumeric 
characters. The address field .~, for example, appears as follows: 

ACTIONS: SEND RR ADR= C3 

6. Pollifinal bit. The P/F bit is an optional entry in aU SEND actions. A PIP 
value of LOOPBAK. O. or 1 are entered by the softkeys in Figure 35-22. If 
P/F= LOOPBACK, the bit will echo the last P/F bit received. (Looping the PIF 
bit is appropriate for VAs and supervisory frames.) 

Figure 35-12 A PIP value is optional in all SEND entries. 

7. N(R). N(R) fields are transmitted in INFO and supervisory frames. 

To specify an N(R) value, press the softkey for NR::: (see Figure 35-23). 
Enter a hexadecimal value written as one or two alphanumeric digits. For 
example, an entry that represented the highest valid N(R) in MOD 8 would 
be NR= 7. The highest valid entry in MOD 128 would be NR= 7F. 

Other N(R) options are ACK_NS, LAST_NR. and AUTO. (See Figure 35-23.) 
ACK_NS means that your N(R) will acknowledge (that is, it will be one higher 
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than) the last N(S) value you received lor the same frame address. Normally 
this will be the correct N (R), except in cases where the last N (S) received 
was elTOneous. The NRa ACK_NS selection allows you to overlook N(S) errors. 

:LAST_NR means that you simply repeat the last N(R) you sent to the same 
address. Normally this is the correct N(R) following a bad N(S). The NR­
LAST _NR option allows you to force the other side to initiate recovery. 

AUTO means that you will behave as a normal SDLe station, acking valid 
N(S) values and repeating your last N(R) whenever an invalid N(S) is 
received. AUTO is the default N(R) selection in SEND INFO, SEND RR, SEND 
REJ. and SEND SREJ actions. 

8. N(S). N(S) fields are transmitted in INFO frames only. (See the frame-field 
diagrams in Figure 35-5.) Entries for N(S) in SEND INFO actions are 
optional. The softkeys that open below NS= are illustrated in Figure 35-24. 

To specify an N(S) value, press the softkey for NSe, then enter a 
hexadecimal in the form of one or two alphanumerics. Valid hex entries are 
the same as for N(R). A seND INF9 action that specifies an N(S) 
value-NSe 0, fOr example-will clear the window so that the INFO frame is 
passed immediately to Layer 1. 
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Other N(S) options are RCVD_NR, SKIP, and AUTO. RCVD_NR means that you 
send the N(S) value that the other side says it is expecting. This is the valid 
N(S) in many cases, but not when you send two or more I-frames in a row 
without waiting for acknowledgment. 

SKIP means that you add one to your correct N(S). This will look to the 
other side as though the line has taken a "hit" and a frame has been lost. 
This selection causes the window to be cleared. 

NS= AUTO L~ the default setting for SEND INFO actions. AUTO means that every 
new INFO frame sent will have an N(S) value of one higher than the 
previous N (S) to the same frame address. 

9. String. Strings are sent at Layer 2 only as adjuncts to frame-types when they 
are named in SEND actions. If you want to send a string of raw data without 
a protocol "envelope,' you must go to Layer 1 and send the raw string from 
there. 

Press the SEND soitkey followed by the softkey for a frame type. Add any 
necessary or desired SEND options for the particular frame type. Then press 
the STRING soitkey (Figure 35 -24) . 

There is no spreadsheet keyword that identifies send-strings at any layer. 
The spreadsheet compiler identifies strings by the quotation marks 
surrounding them. Always enclose strings in quotation marks. (To send an 
actual .. -character in your string, type \ ... ) 

Here is a simple SEND action that includes no options besides a string: 

ACTIONS; SEND FRMR ",'.0 •. 

And here is a SEND action that includes a full complement of optional fields. 
including a string: 

ACTIONS: SEND INFO ADR= C3 P/F= 0 NR= AUTO NS= AUTO 
.. 2c0002 QOOO(lO°::t*ooo\.This Is user data.is" aOBCC 

Most ASCII-keyboard, control, and hexadecimal characters are legal in a 
send-string. Special keys (~, ~, ~) are not legal. Refer to Table 29-2. 

To insert a canned fox message into a transmit string, type FOX Inside of 
double parens. as follows: «FOX)). Remember that the double parens are 
special characters produced by the ~f!J and S-OO combinations. 
Constants, counters, and flags can also be embedded in a string. See 
Section 29, Strings. 

10. BCe. There are three BeC options for every SEND action at Layer 2 SDLC. 
One of the options, Goecc. is the default. Any frame that does not request 
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a bad ,l!CC or an abort will have a good frame-check sequence calculated 
for it and appended to it. BCC also is an option for SEND actions at Layer 1; 
,but it does not occur at Layer 3 or hlgher. 

The three softkey selections for BCC are shown in Figure 35-25. A 
sixteen-bit ccnT frame check is selected automatically for BOP protocols 
and cannot be changed or disabled. A bad BCC will be CRC-16 instead of 
ccrr!. 

When ABORT is the BCe selection. instead of appending a proper frame 
check the transmitter will hold the lead at mark for eight bits (or longer if 
the transmitter is idling OF). Inside of a frame. seven 1-bits in a row are 
·sufficient to signal an abort • 

••• !II" Jill .......... ·,.IW •.. U ..... i' ••• ·IJ.llllfi11I1N •• tt- .... ij 
Figure 35-25 Type of BCC is a SEND option for frame. at Layer 2. 

(8) Give Data 

GIVE_DATA is the @ action on the first rack of action softkeys (refer to 
Figure 35-18). This action takes the I-field from a received INFO frame and 
passes it up to Layer 3 along with a DL_DATA IND primitive. (See Figure 30-5 
in the section. OSI Primitives on the Protocol Spreadsheet.) In an emulate 
mode. data is delivered up to Layer 3 only by one of two actions at Layer 2: 
GIVE_DATA, or else a DL_DATA IND primitive followed by the data string. 

(C) Resend 

The RESEND function is mapped to [fiJ on the second layer of action softkeys at 
Layer 2 for SDLC. See Figure 35-26. A RESEND action will resend the first 
frame in the window. The window is a queue that buffers INFO frames for 
retransmiSsion in case one or more transmissions are lost or in error. 

The first frame in the window always is the earliest outstanding 
(unacknowledged) frame. Every time an acknowledgment is received. the 
window is cleared to the extent of the acknowledgment and a new "first-frame" 
position is established. The first RESEND after an acknowledgment always sends 
the first window frame. 
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Figure 35-26 The RESEND action allows you to recover from sequence errors. 

FRM 6 

FRM 7 

FRM 0 

FRM 1 
-41- pointer moves 

FRM 2 to here after 

FRM3 

FRM4 

four RESEND NEXTs 
Window moves to here 
after FRM 7 is acknowleged 
(NR=O); pointer resets to 
"first in window" position 

Figure 35 ... 2.7 Resends cause the pointer to move, while acknowledgments move the 
pointer and th~ entire window. 
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The second and subsequen.t RESENOs following an acknowledgment also will send 
the first window frame. provided that the keyword FIRST is appended directly to 
the ·RESENO entry. Otherwise. they send the NEXT (second) and subsequent 
window frames. Figure 35-27 shows the position of the the resend "pointer" 
after four consecutive RESENOactions. RESENO NEXT is the default resend when 
neither FIRST nor NEXT is specified. 

The resend-pointer is reset to the beginning of the window automatically by any 
acknowledgment. or by a RESENO FIRST action in the spreadsheet program. 

1. Resend firstlnext. RESENO FIRST means that the resend-pointer is reset to the 
beginning of the window. the first frame in the window is resent. and the 
pointer is advanced to the second position in the window. The effect of a 
RESENO FIRST action is illustrated in Figure 35-28. 

The RESENO FIRST action. makes it possible for you to resend all the frames 
in the window one by one. and then resend them again if necessary. 

2. PIF",] 

The PIF bit in the resend-framecan be set to 1 by this optional action. 
(Default is 1 in a RESENO action.) 

FRM 6 

FRM 7 

FRM 0 

FRM 1 

FRM 2 

FRM 3 

·FRM4 
....- pointer is here 

after seven 
RESEND NEXTs 

<OllIE-- pointer moves to here 
after RESEND FIRST 
action resends FRM 6 

Figure 35.28 RESEND FIRST resets the pointer, aUowlng you '0 resend the 
entire window repe-atedly. 
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(D) Reset N(R) and Reset N(S) 

RESET_NR and RESET_NS are the ®) and ®J actions on the second rack of action 
softkeys for SDLC. (Refer to Figure 35-26.) The sequence-number fields in 
I-frames and supervisory frames can be reset by these two Protocol Spreadsheet 
actions. Sequence numbers are not reset automatically during a test by any __ 
frame that is sent or received. 

RESET _NS also clears the transmit window. 

35.6 Display Actions 

ENHANCE and SUPPRESS pertain to lines of data on the Layer 2 protocol trace (see 
Section 35.2). They do not suppress and enhance data on the raw-data display. Raw 
data is enhanced and suppressed at Layer 1. 

DTE, DCE, and RCV conditions can trigger an ENHANCE or SUPPRESS action. These 
conditions are active when the INTERVIEW is in monitor mode or in either of the 
emulate modes. 

(A) Enhance 

Whenever a OTE. DCE, or RCV condition comes true at Layer 2. the frame that 
satisfied the condition can be enhanced on the SDLC protocol-trace display. or 
it can be deleted from the trace completely. In an actions block on the Protocol 
Spreadsheet, press the ENHANCE softkey-®) on the third rack of action softkeys. 
Figure 35-29 shows the three softkey subselections beneath ENHANCE. They are 
REVERSE. BLINK, and LOW. 

Reverse-image and blink enhancements affect the plasma-display screen. In 
addition. a low-intensity enhancement can be applied to screens that are 
transmitted to a black-and-white monitor connected at the RS-170 port at the 
rear of the INTERVIEW. 

Reverse. blink. and low enhancements can be mapped to colors on a color 
monitor attached at the ThlTERVIEW's RGB port (Figure 1-6). See Section 16.2 
for an explanation of how reverse, blink, and low enhancements relate to 
character and background colors in the RGB output. 
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Figure 35.:}O shows one screen of a Layer 2 protocol trace in which DTE SNRM 
frames have been enhanced in reverse video. The trigger that caused this 
enhancement was as follows: 

CONDITIONS: DTE SNRM 
ACTIONS: ENHANCE REVERSE 

(8) Suppress 

Individual frames that are suppressed in Layer 2 actions are deleted from the 
trace display. Figure 35-29 shows the sofikey path to SUPPRES. 

35.7 Automatic Primitives 

A table in a previous section (Table 30-2) listed the OS! service primitives that are 
monitored at the boundaries of Layer 2 as trigger conditions and sent up to Layer 3 
or down to Layer 1 as user-entered spreadsheet actions. These primitives are 
layer-specific rather than protocol-specific and are not part of the personality 
package for SDLC; but a few of the primitives are set in motion automatically by 
SDLC spreadsheet actions at Layer 2. These automatic primitives can be thought of 
as part of the Layer 2 actions themselves. and by extension as part of the SDLC 
protocol package. 

Table 35·1 gives the set of SDLC actions that have action-primitives built into them. 
For example. whenever a GIVE_DATA action occurs at Layer 2. a DL_DATA IND 
primitive is forwarded to Layer 3, where a DL_DATA IND condition may be waiting to 
monitor it. 

Whenever a SEND or RESEND action is initiated at Layer 2. a PH_DATA REO 
primitive is sent downward along with the PH data (the entire frame). 

If a SEND or RESEND action is triggered at Layer 2 while the physical connection at 
Layer 1 is inactive. Layer 2 will sense the absence of a physical connection and delay 
the PH DATA REO. Instead it will send a PH ACTIVATE REQ primitive. Only 
when a-PH_ACTIVATE CONF has been return-;d by Layer 1 will Layer 2 release 
the data and the data primitive. 

NOTE: The RS-232 interface does not distinguish active/inactive 
status at the physical level. This interface returns 
PH_AcrIV A TE CONF automatically whenever it sees 
PH""ACnVATE REO. 
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Table 35-1 
Automatic Primitives Generated at Layer 2 SDLC 

SDLC 
Layer 2 Automatic To 
Action Primitive Layer 

GIVE_DATA DL_DATAIND 3 

SEND {TYPE} {PH_ACTIVATE REO'} 
PH_DATA REO 

RESEND (PH_ACTIVATE REO') 
PH_DATA REO 

'Sent If Layer' shows Inactive status. PH_DATA REO delayed untH 
PH_ACTIVATE CONF returned by Layer 1. 
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DRIVE: La!::ler 1 
DRIVE: La!::ler 2 
DRIVE: La!:jer 3 
DRIVE: La!:jer 4 

Package: 
Package: 
Package: 
Package: 

Selections 
NO PACKAGE 
5NA 

P k . 
NO PACKAGE: 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 

L d d 

DRIVE: La!:jer 5 
DRIVE: Layer 6 

Package: 
Package: 

NO PACKAGE 
NO PRCKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 

NO PACKAGE I 
NO pr4CKAGE 

DRIVE: La~er 7 Package: NO PACKAGE 

Depress ~ Ke!::l To Load The Selected Packages 

Figure 36 w l The SNA personality package for Layer 2 is loaded from the Layer Setup screen. 

Idle Timeout: 
late: 
e of operation: 
dow size: 
ng LU 6.2? 
t Port: 

___ ~ en ____ -_ 

Flgul"e 36 .. 2 Protocol Configuration screen for SNA. 
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SNA is a "layer personality package" of functions that are loaded into memory from disk via 
the Layer Setup screen. Figure 36-1 shows the Layer Setup screen configured to load in the 
SNA package from floppy-disk drive #1. Refer to Section 6 for details on operating the 
Layer Setup screen. 

The SNA package consists of the following: 

• A special SNA Frame Level Setup screen that controls certain parameters when the unit is 
emulating SDLe or tracing SNA and SDLe. 

• A group of conditions and actions at Layer 2 on the Protocol Spreadsheet that facilitate 
SDLe programming. This is/he same Silt dj conditions and actions that is documented in 
Section 35 of this manual. Refer to Section 35 for a discussion of the spreadsheet 
conditions and actions that are specific to the SDLe and SNA layer-2 packages. 

• A protocol trace (illustrated in Figure 36-3) that distills from SNA data the SDLe and 
SNA events that have protocol significance. This trace is accessible by softkey in Run 
mode at all times. 

36.1 FramEil-LEilvel Setup 

The par~meters on the SNA Frame Level Setup screen must be configured correctly 
for an accurate trace display and for proper emulation. 

To bring up this screen. first go to the Layer Setup screen (press ~. [ffi). Execute 
the SNA selection at Layer 2: SNA should appear in the Packages Loaded column. 
Press ® (labeled PFIOTSE;L) to bring up a prompt to Select Protocol Configuration 

Screen. "Then press @ (LAYER-2) to call up the SNA Frame Level Setup screen. 

The six parameter fields on this screen are shown in Figure 36-2. Idle Timeout. 

Emulate." Mode of Operation. and Window SIze are covered in Section 35.1 and will 

not be discussed here. 

Using LU 6.21 allows you to set up the SNA trace to monitor LU 6.2 sessions 
correctly. The default selection in this field is li'i'g' . 

Selection of.wiG or /~f; in the Host PorI field allows the SNA protocol trace to 
distinguish properly between two kinds of FMD headers-NS headers and FM 
headers..,..in SNA Request Units. 
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36.2 SOLC Conditions and Actions 

The same set of special conditions and actions documented for the SOLe Layer 2 
package is implemented on the Protocol Spreadsheet in SNA. Refer to subsections 
35.3 through 35.7. 

36.3 Protocol Trace 

The SNA package includes an automatic real-time trace that summarizes link-level. 
TH, RH, and RU activity. This trace mode is enabled whenever the unit is in Run 
mode. both real-time and frozen. 

While the unit is in Run mode, press the softkey for L2TRACE (ITIJ on the primary 
rack of display-mode softkeys) to bring the protocol trace for SNA to the screen. 
Figure 36-3 is an example of this trace display. Each horizontal row in the trace 
represents a frame. 

(A) The Protocol Trace in Freeze Mode 

Press ~ to prevent the addition of new data to all the display buffers, 
including the trace buffers. The frozen trace display may be scrolled through or 
paged through. The top line always is the cursor line (though there is no actual 
cursor on the trace display). Pressing (I\[l or I±l moves the viewing "window" 
down relative to the data to add one line of fresher data to the bottom of the 
screen. Pressing [lID or !!l moves the viewing window up to add a line of older 
data to the top of the screen. 

Depression of the lliil key adds sixteen lines-one full page-of newer trace data 
to the frozen trace screen. Depression of rnI} adds sixteen lines of older data. 

The frame displayed on the top line of frozen trace-data will appear as the first 
frame in the raw-dara or data-plus-leads display. To view the raw data that 
generated a particular line in the trace display, use C!liJ Of [lID (or !!l or I±l) to 
move the line in question to the top of the screen. Then press one of the data 
softkeys. 
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ADDRE55·~ FRAME TYPE-INFO NR-Z NS-l P/F-0 

1m 
TIME=1l42: 

1m BYTES-0014 
TIME=1l42: 22. 

Figure )Ii-3 Each DTE or DeE entry on the SNA trace marks the besiJmin& of a frame. 

(B) Trace Fields Common. to AU Frames 

1. Source. On theiDitialline in each frame expansion. the source of the frame 
, (DTE or DCE) is identitild. This is .the only field on the frame-trace that 
begins at the lelt.·border· .. of the ·1I£lIJetl.and it aeta as a visible separator of 

. frame expansions that take up varyin&. amounts of display space. Note on 
the screen in Pigure 3ii-3 that two whole frame expansions and.part of a 
third are presented. 

i In the leftmost ("Source") ,.alumn in the.trace. DCE is always underlined. 

2. I Character data . . Ch~eteT datadeccWtd in bex;ldecimal is presented in 
reverse video immediately fo,llowUIJ the S()UI"Ce field. See Figure 36-3. 
Character data is presented in 'blocks separated by spaces. These blocks 
correspond to the following protocol fields: 

• Frame header 

• Transmission header (TH) 

• Request/response header (RH) 

• Request/response unit (RU) 

When an individual b)pck is '~" than ten bytes, another separator is used: 
the verticil! bar (:) •• Bars occur after every ten bytes within a block. Note 
the bar in the RU block of the IX::E frame at the top of Figure 36-3 . 
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The hex-character display does not exceed two lines on the trace, or 70 
bytes of RU. 

Note that the four protocol blocks may not be present in every unit. 
Non-Info frames have only the frame header. Middle- and last-segment 
messages lack the RH block. Many response messages lack the RU. 

3. Frame checking: An SOLe frame ends as soon as a r. flag or seven l-bits 
in a row are detected. If a flag ends the frame, a frame check is performed 
and the result is posted both to the data display and to the Bee field on the 
first trace line for the frame. The symbol lID denotes a good frame check, 
while III symbolizes a bad frame. III for abort is posted to the displays when 
a frame is ended by seven l-bits. 

4. Size. The number of bytes in each frame is given in the BYTES= field in four 
decimal digits. The count bej),ins ~ the address byte and excludes the 
two-byte FeS. Frames without I-fields show a byte-count of two. 

5. Time. The time of the arrival of the end of the frame at the DTE or DeE 
monitor is provided by a 24-hour clock and posted to the trace display. 
The clock is accurate to the millisecond. 

When Time Ticks, ,@#:; is selected on the Front-End Buffer Setup screen 
(see Section 7), time values are incorporated into the data itself. As a 
result. times posted to the trace display are the original times and will not be 
affected when recorded data is played back. even at varying speeds. 

If Time Ticks, "gF~" was selected instead during live recording, times on the 
trace during playback will reflect the current "clock on the wall" and will be 
influenced by conditions such as playback speed, idle suppression, etc. 

6. Address. The address byte is given as a hexadecimal character (from 00 to 
',) in the ADDRESS= field. 

7. Frame type. The mnemonic (abbreviated) name for the frame type is given 
in the FRAME TYPE: field. 

8. PIF. The status of the poll or the final bit is j),iven in the PIF= field. 

(C) Other Trace Fields 
Most of the fields on the SNA trace are not common to all frames, but are 
specific to the type of frame (Info. for example). FlO type, request messages. 
response messages. RU type. and so forth. These fields are included in 
Table 36-1. 
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Table 36-1 
Fields In SNA Trace Display 

Frame header 

(SOURCE=) 
(BCC=) 

BYTES" 
TIME" 

ADDRESS" 
FRAME TYPE= 

Name 

NR= (mod 5) number (nextl receive frame 

NR= (mod 128) number (next) receive frame 

NS= (mod 8) number [frame) sent 
NS= (mod 126) number (frame) sent 
P/F. poHlltn'" 

TransmiSSion header. FlO Q or 1 

FlO TYPE=O. 1 
MPF= 
EFI= 
OAF= 

OAF= 

SNF" 

DCF" 

format Identifier 
mapping fle1d 
expedited ltow Indicator 
destination address ltekl 
origin a'<!dressfleld 

sequence number field 

data count field 

Transmission header. FlO 2 

FID TYPE,,2 
MPF= 
EFI= 
DAF= 

OAF= 

SNF= 

format Identifier 
mapplng field 
expedited flow indicator 
destination address field 

origin a'<!dress field 

sequence number field 

Transmission header. FiO 3 

FlO TYPE.S 
MPF= 
EFI. 
SESSION= 
LAF= 

format, identifier 
mapping lteld 
expedited flow Indicator 

local address field 

Data Columns 
# eols value each 

In field column 

ASCII 

Meaning 

DTE.DCE 
1 symbol lID. III. III 
4 0-9 
9 0-9 time of end of frame, given as 

hhmm;" •. mmm 
°o_FF 

ASCII SNRM. INFO. etc. 
O-F present only If frame typa=lnfo. rr. rnr. 

ra/. or ore) 
2 O-F pn,sent only If frame type=lnfo. rr. rnr. 

reI. or sre, 
1 O-F present only if frame type=lnfo 
2 O-F present only If frame type=lnfo 

0-1 

10-byte th 
ASCII MIODL. LAST, FIRST. ONLY 
0-1 O=normal l=expedlted 

2 °o-Yr: 

2 °O_"'y 
2 °O~F 

2 °O_F,.. 

6-byte th 
ASCII MIOOL. LAST, FIRST. ONLY 
0-1 O=normal 1=expedlted 
°O_fOl=' 

°o_f"~ 

2 CO_fir: 

2-byte th 
ASCII Ml0DL. LAST. FIRST. ONLY 
0-1 O=normal 1 ",expedited 
ASCII SSCP-PU. SSCP-LU. RESERVD. LU-LU 

6 0-1 
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Table 36·1 (continued) 

Mnemonio Name Data Columns Meaning 
# Co/s value each 

In field column 

Transmission header. FlO 4 

FlO TYPE=4 
TGSI. 
VRSI= 

VRPCI= 
NP= 
IERN= 
ERN. 
VRN= 
TPF= 
VRCWI= 
TGNFI= 
VRSTI= 

TGSNF= 
VRPRQ= 
VRPRS= 

VRCWRI= 

VRRWI= 

VRSSN= 
DSAF= 

OSAF= 
SNAI. 

MPF= 
EFI= 
DEF. 

OEF. 

SNF= 

DCF= 

format Identifier 
transmission group sweep Indicator 
er & vr support Indicator 

virtual routs pacing count Indicator 
network priority 
Inltlat expfielt route number 
explioit route number 
virtual route number 
transmission priority field 
vr change wtndow indicator 
tg non-fifo Indicator 
vr sequenoe & type Indloator 

to sequence number field 3 
virtual route pacing request 
virtual route pacing response 

vr change window reply indicator 

virtual route reset window tndicator 

virtual route send sequence number 3 
destination subarea address field 4 

origin subarea address field 4 
sna indicator 

mapping field 
expedited flow Indicator 1 
destination element field 2 

origin element field 2 

sequence number field 2 

data count field 2 

Transmission header. FlO E 

FID TYPE=F 
CF= 

CT= 

CSN= 

DCN= 

format Identifier 
command format 
oommand type 
command sequence number 

data count number 

1 

1 

2 
2 
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0-1 
0-1 

0-1 
0-1 
O-F 
O-F 
O-F 
0-3 
0-1 
0-1 
0-3 

O-F 
0-1 
0-1 

0-1 

0-1 

O-F 

0-1 

ASCII 
0-1 

26-byte th 
1 =plu order maintaIned In tg 
1 =one or more nodes does not support 
er, vr 

O;vr paoing count not equal to zero 
1 =plu flows at network priority, not tpf 
same as vrn 
em + vrn + tpf = vrid 

O=low l=medium 2=hlgh 
O=increment 1 :::decrement 
O=tg fifo required 
O=nonseq, nonsupv 1 =nonsect, SUPV 
2 =singly seq 

used when tgn.ft=O 
1 =vr pacing response requested 
1 =vr paCing response sent in response 
to vrprq=l 

when vrprs=1. O=increment 
1 ;;decrement 

O=do not reset 
1 =reset window to mintmum size 

plu sequencing for vrsti=2 
dsaf + 09af + vrn :: vr 

O=desttnatlon Is non-sna device, convert 
to fld 0 

MIDDL, LAST, FIRST, ONLY 
O~normal 1 =expedlted 
dsaf + def :: destination network address 

osaf + oef ~ origin network address 
biu sequence number. segments have 
same snf 

blu or blu segment length tor plu 
blocking 

26-byte th 
0, 

01 =t6 snf wrap acknowledgment 
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Table 36-1 (continued) 

Mnemonic Name 

Bequest header 

RU CATEGORY= 
Fl= format indicator 

501= sense data lndloator 
CHAIN= 
OR11= definite respon.e 1 Indloator 

DR21= definite response 2 indicator 

ERt= exception response Indicator 

QRI= queued response lndlcator 
PI= paclnglndlcator 
BBI= begin bracket In<flcator 
EBI= end bracket Indicator 

CDI= change direction intUoator 
CSI= code selection indicator 
EOI= enclphilred data In<fleator 
PDI= padded data Indicator 
CEBI= conditional end bracket Indleator 

Response header 

RU CATEGORY= 
FI= format indicator 

501= sense ,data indicator 
CHAIN= 
ORlt= definit. response 1 Indicator 
OR21= definite response 2 In<fleator 
RTI= response type indicator 

QRI= queued response indloator 

PI= paoing Indloator 

Data Columns 

# eols value each 
in field column 

Meaning 

36-9 

ASCII 
0-1 

0-1 
ASCII 
0-1 

0-1 

0-1 

0-1 
0-1 
0-1 
0-1 

0-1 
0-1 
0-1 
0-1 
0-1 

ASCII 
0-1 

0-1 
ASCII 
0-1 
0-1 
0-1 

0-1 

0-1 

FMO. NC. DFC. SC 
ru category=fmd. lu-Iu session: 
1 =fm header follows 
ru category=fmd, sscp session: 
O=oharacter-coded ru 
l=fleld-formatted ru 
ru oategory=nc, dfc. sc: fl always = 1 

1 "",ense data Inoluded 
MIOOL. LAST. FIRST . ONLY 
0=00 response requested (but may be 
requested by dr2i) 
1 =response requested 

O=no response requested (but may be 
requested by drll) 
1 =response requested 

It response requested by dr11 or dr21 
O=definlte response 
1 =exceptton response 

O=bypass to queues 
1 :pacing request 
1 =begln bracket 
configured for non-LV 6.2 (see Sec. 
36. 1), 1 :end bracket 

1 =ohange direction 
O=code 0 1 :code 1 
1 =ru Is enciphered 
1 :tI.ru was padded before enc!pherment 
configured for Iu 6.2. 

1 :condltional end bracket 

FMD. NC.DFC.SC 
ru category=fmd. tu-Iu session: 
l:fm header follows 
ru category=fmd. $SCP session: 
O=oharacter-coded ru 
1 =fleld-formatted ru 
ru category =ne. dfc. so: fi always ;: 1 

1 =sense data mcluded 
ONLY 
1 =dr11 response 
1 :dr21 response 
O=posltlv8 response 

1 =negatlve response 
O=responss bypasses to queues 
1 =enQueue response tn to queues 

1 =paclng response 
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Table 36-1 (continued) 

Mnemonic 

Request unit 

(REQUEST CODE=) 

(FMD NS HEADER=) 

(FM HEADER) TYPE= 

(BIND TYPE=) 

FM PROFILE = 
TS PROFILE= 

Name 

FM USAGE PRIMARY LU PROTOCOLS 
FOR FM DATA= 

FM USAGE SECONDARY LU PROTOCOLS 
FOA FM DATA= 

FM USAGE COMMON LU PROTOCOLS= 

TS USAGE: 
MAX RU FROM SLU= 

MAX RU FROM PLU= 

PS PROFILE= 

PS CHARACTERISTICS 

USER COUNT 

Response unit 

(REQUEST CODE=) 

(FMD NS HEADER=) 

SENSE DATA= 

CATEGORY: 

MODIFIER= 
SENSE INFORMATION: 

Data Columns 
# eols value each 

;n field column 

Meaning 

2 
(; 

6 

6 

11 

1 

4 

1 

2 
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ASCII 

ASCII 

0-9 

ASCII 

ACTLU. BIND. eto. (present If 
ru category=nc, dfc t or so) 

CONTACT. NOTIFY. etc. ,ssop session 
only: present If ru category=fmd and 
fi=1) 

lu-Iu session onJy: present if 
ru category=fmd and fi=1 

NEGOTIABLE. NONNEGOTIABLE (this 
field and remaining request-unit fields 
present only If request oode=blnd) 

0-9. 
UNKNOWN 
0-9. 
UNKNOWN 

ASCII 

ASCII 

ASCII 

length of user data In bind ru 

ACTLU. BIND. eto. ,present If 
ru category:;o:no. dfc, or se) 

ADDUNK. COIN IT . etc. (present If 
ru oategory=fmd and t1= 1) 

this and the following 3 fields present 
only If sell= 1 

USER SENSE DATA ONLY. 
REQUEST REJECT. 
REQUEST ERROR. STATE ERROR. 
RH USAGE ERROR. PATH ERROR 
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37 DDCMP Layer 1 

DDCMP is a "layer personality package" of functions loaded into memory from disk via the 
Layer Setup screen. Figure 37-1 shows the Layer Setup screen with the DDCMP package 
loaded in from the hard-disk drive. Refer to Section 6 for information on operating the Layer 
Setup screen. 

DRIVE: 

I 
La~er 1 Package: 

DRIVE: La~er 2 Package: 
DRIVE: La!:jer 3 Package: 
DRIVE: La~er 4 Package: 
DRIVE: Lo,~er 5 Package: 
DRIVE: La!:jer 6 Package: 
DRIVE: Lo,!:jer 7 Package: 

Depress ~ Ke~ To Load The Selected Packages 
M ,._ 

Figure 37 .. 1 DDCMP is a "layer-personality package" of snftkey functions at Layer 1 > 

The DDCMP package takes control of two functions that normally are configured by the user 
on the Line Setup menu: outsync and block checking. Control of these functions from the 
Line Setup menu is disabled when the DDCMP package is loaded in. 

37.1 Outsync 

In synchronous format. the sync pattern is selectable by the user in the Sync Char 
field on the Line Setup menu. Outsync parameters are not selectable. Outsync cannot 
be turned off. A receiver will go out of sync at the end of a message unless the first 
byte of'the new message is 'i-<. .... or 0. with the correct parity. 
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37.2 Block Checking 

Screen display of good and bad BCCs is automatic when DDCMP is loaded in at 
Layer 1, and cannot be disabled on the Line Setup screen. The BCC setup for 
DDCMP cannot be modified or controlled in any way from the BCC Setup menu. 

The results of both header and data block checks are displayed on the screen. If you 
want your program to detect good or bad BCCs, you may use the BCC selections on 
the trigger menus and at Layer 1 of the Protocol Spreadsheet to interrogate the 
header block check only. 

If you want to detect a good or bad data block check, you must use one of the 
following C event variables: 

extern fast_event fevar Jd_bcc2_td; 
extern fast_even t jeva r Jd _beel _Td; 
extern jast_e'l'ent levar _bd_bcc2_td; 
extern fast_event lellar _bd_bcc2_Td; 

Here is a program that counts bad DTE BeCs for both header and data: 

} 
LAYER: 1 

ST ATE: count all bad dte becs 
CONDITIONS:-DTE-BAD BCe 
ACTIONS: COUNTER t bdbcc INC 
CONDITIONS: -
{ 

I 
ACTIONS: COUNTER t_bdbcc INC 

NOleta C programmers: the DDCMP Layer 1 package takes every message and 
places it in an IL buffer for use at Layer 2 and above. At the same time, it triggers 
the event m_loyhyrmtv and updates the variables associated with upward-going 
monitor-path primitives at Layer 2 (see Table 63-3). As a result, the OS1 condition 
PH_TD_DATA IND (or PH_RD_DATA IND) comes true at Layer 2. 
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38 ISDN D Channel 

38-1 



INTERVIEW 7000 Series Baslo Operation: ATLC-107-951-100 

DRIVE: La\:jer 
DRIVE: I Latjer 
DRIVE: La\:jer 
DRIVE: Latjer 
DRIVE: Latjer 
DRIVE: •• La\:jer 
DRIVE: Latjer 

1 
2 
3 
4 
5 
6 
7 

Package: 
Package: 
Package: 
Package: 
Package: 
Package: 
Package: 

Selections 
ISDN __ D 
NO PACKAGE 
[iO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 

Depress ~ Ke\:j To Load The Selected Packages 

P k . 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO P~1CKAGE 
NO P(KKAGE 

Figure 38 .. 1 The ISDN_D personality package is loaded from the Layer Setup screen. 
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38 ISDN 0 Channel 

The Basic Rate ISDN service pro,ides an aggregate data rate of 192 Kbps. with 144 Kbps 
available to users: two 64 Kbps B-channels and one 16 Kbps D-channel per interface 
(2B+D). The additional 48 Kbps are used for framing and maintenance. The 11'.7ERVIEW 
7000 Series. with the ISDN TIM and its multiplexer board in place (OPT-9S1-1S-1 or 
OPT-9S1-15-2). supportS Basic Rate ISDN testing. (See Section 48.) Primary Rate ISDN 
data is carried over Tl (Section 49) and G.703 (Section 50) circuits. 

ISDN_D is a "layer personality package" of functions loaded into memory from disk at Layer 
1 via the Layer Setup screen. Figure 38-1 shows the Layer Setup screen configured to load 
in the ISDN_D package from the hard drive. Refer to Section 6 for information on operating 
the Layer Setup screen. 

The ISDN_D package consists of a set of three C-Ianguage event variables and two C routines 
(see Section 76). These variables and routines allow the C programmer to construct Q.921 
(LAPD) and Q.931 functions for use on the D channel. The ISDN trace application package 
(available as OPT-951-35) is built upon the D-channel variables and routines provided at 
Layer 1 by the ISDN_D package. 

The ISDN_D layer package allows the user to send. receive, and monitor frames on the D 
channel via an application program written in C. Meanwhile. the line setup. data display. and 
layer packages can be focused on channel Bl or B2. whichever is selected on the ISDN 
Interface Setup menu (Section 48.5). For Primary Rate ISDN in Tl or G.703. the ISDN_D 
layer package is also loaded at Layer 1 for the same use on the D channel as in Basic Rate 
ISDN; the B channel is selectable on their respective Interface Control screens. 

NOTE: The ISDN_D package should not be loaded when the D 
channel is selected for single-channel monitoring or emulating; 
that is. when the D channel is selected in the Channel: field on 
the ISDN Interface Setup menu. 
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DRIVE: 

I 
La\:ler 1 Package: 

DRIVE: La\:ler 2 Package: 
DRIVE: Lal:jer 3 Package: 
DRIVE: Lal:jer 4 Package: 
DRIVE: La\:ler 5 Package: 
DRIVE: Layer 6 Package: 
DRIVE: •• La8er 7 Package: 

Selections 
NO PACKAGE 
LAPD 
X.25 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PRCKAGE 

P k . L d d 
NO PACKAGE 
SDLC FDl ' 
NO PACKAGE II 
NO PACKAGE 
NO PACKAGE 
NO PRCKRGE 
NO PRCKRGE 

Depress ~ Key To Load The Selected Packages 

Figure 39·1 The LAPD personality package is loaded from the Layer Setup screen. 

Tl (for INFO frame): 
late: 

de of operation: 
Window size: 

_ ... ~ ___ _ ;er.. = 

Figure 39·2 Protocol Configuration screen for LAPD. 
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39 LAPD 

LAPD is a "layer personality package" of functions that are loaded into memory from disk via 
the Layer Setup screen. Figure 39-1 shows the Layer Setup screen configured to load in the 
Layer 2 LAPD package from floppy-disk drive #2. Refer to Section 6 for details on 
operating the Layer Setup screen. 

The LAPD package consists of the follOwing: 

• A special LAPD Frame Level Setup screen that controls certain parameters when the unit 
is tracing or emulating LAPD. 

• A protocol u:ace (illustrated in Figure 39-3) that distills from LAPD data the Level 2 
events that have protocol significance. This trace is accessible by softkey in Run mode at 
all times. 

• A group of conditions and actions at Layer 2 on the Protocol Spreadsheet that facilitate 
LAPD programming. Figure 39-5 shows the softkey path to the first rack of condition 
softkeys when the LAPD package is loaded in at Layer 2. 

39.1 Frame-Level Setup 

The parameters on the LAPD Frame Level Setup screen must be configured correctly 
for an accurate trace display and for .proper emulation. 

To bring up this screen, first go to the Layer Setup screen (press ~, {ffi}. Execute 
the LAFD selection at Layer 2: LAPO should appear in the Paokages Loaded column. 
Press @ (labeled PROTSEL) to bring up a prompt to Select Protocol Configuration 

Screen. Then press ®J (LAVER-2) to call up the LAPD Frame Level Setup screen. 

The four parameter fields on this screen are shown in Figure 39-2. Tl, Emulate, and 
Window Size apply to interactive (emulate) teSts only. Mode of Operation must be 
configured correctly for the .protocol trace as well as for proper emulation. 
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(A) T1 

Enter a four-digit (including decimal point) Tl timeout value in this field. The 
largest valid entry is 65.5 seconds. The smallest entry is .001 second, or 1 
millisecond. 

Tl is the name given to the retransmission timer for I~FO frames. When a 
value is entered in the T1 field on this menu, the layer 2 package will handle Tl 
timings correctly, as follows: 

• Whenever the INTERVIEW sends an I-frame at Layer 2 and there are no 
previous frames sent by the INTERVIEW currently outstanding 
(unacknowledged), the timer starts timing down from the value entered on 
the Frame Level Setup screen. 

• An acknowledgment by the device under test of the most recent frame 
transmitted by the Il'-.'TERVIEW stops the timer (so that it does not expire). 

• An acknowledgment by the device under test of a frame that is not the most 
recent frame transmitted by the INTERVIEW-an "incomplete" 
acknowledgment-restarts the Tl timer to the value selected on the 
configuration screen. 

Expiration of this Frame Level Setup timeout can only be detected by a 
Tl_EXPIREO condition on the Protocol Spreadsheet at Layer 2. This particular 
timeout cannot be detected by a generic condition of TIMEOUT Tl. 

According to the protocol, a T1_EXPIREO condition should result in a RESENO 

action. 

(8) Emulate Logical DTE/DCE 

There are two selections in the Emulate field on the LAPD Frame Level Setup 
screen, '1i@ii~Pf{!: and ::(;~<@··~¢~i. Usually a logical DTE represents the user 
side of a link and a logical DCE is the network side of the link. 

Use the Mode selection C1i~m©Pit or,$~'$:m::g) on the Line Setup menu 
to regulate the physical interface-whether to use pin 2 or pin 3 to transmit, and 
so on. 

(C) Mode of Operation 

The Mode of Operation field refers to the mode of numbering INFO and 
supervisory frames. There are two options, fMP'?r!l{' andMIf!\iii1ii1it. 

MOD 8 uses sequence numbers 0-7. MOD 128 adds an extra byte to the 
control field in INFO, RR, RNR , and REJ frames. See Figure 39-4. This extra 
byte allows sequence numbers in a range of 0-127. 
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The correct "modulus» must be selected in this field in order to program 
successfully in Monitor mode and also to generate an accurate LAPD trace. 

(D) Window Size 
Any window size may be entered up to the current modulus minus one: 7 or 
127. The window size is the maximum number of unacknowledged I-frame.­
that Layer 2. will buffer for retransmission. When the limit is reached, any 
further INFO frames that are named in SEND actions triggered at Layer 2 will be 
passed to Layer 1 for transmission but not buffered for retransmission. 

The window is a queue that buffers frames for retransmission in case one or 
more transmissions are lost or in error. A RESEND action will resend the first 
(earliest) frame in the window. Successive RESENDs will send successive frames 
until there are no more frames to resend; or until the window is reset by an 
acknowledgment or by a RESEND FIRST action. 

39.2 Protocol Trace 

The LAPD package includes an automatic frame-trace display that summarizes 
link-level activity. This trace mode is enabled whenever the unit is in Run mode, 
both real-time and frozen. 

While the unit is in Run mode, press the softkey for L2TRACE to bring the protocol 
trace for LAPD to the screen. (If the Q.931 package for Layer 3 is also loaded in, 
the L2TRACE softkey will appear after you have pressed PROTOCL, @ on the primary 
rack of display-mode sol'tkeys.) 

Figure 39-3 is an example of the Layer 2 trace display. Each horizontal row in the 
trace represents a frame. 

(A) Th~ Protocol Trace In Freeze Mode 
Press 8 to prevent the addition of new data to aU the display buffers, 
including the trace buffers. The frozen trace display may be scrolled through or 
paged through. The top line always is the cursor line (though there is no actual 
cursor on the trace display). Pressing mID or ill moves the viewing "window" 
down relative to the data to add one line of fresher data to the boltom of the 
screen. Pressing IBJ or ffJ moves the viewing window up to add a line of older 
data to the top of the screen. 

Depression of the !lID key adds fifteen lines-one full page-of newer frames to 
the frozen trace screen. Depression of !lID adds fifteen lines of older frames. 

The frame displayed on the top line of frozen trace-data will appear as the first 
frame in the raw-data or data-plus-leads display. To view the raw data that 

generated a particular line in the trace display, use mID or IBJ (or ffJ or ill) to 
move the line in question to the top of the screen. Then press one of the data 
sol'tkeys. 

39-5 



INTERVIEW 7000 Series Basic Operation: ATLC-107-951-100 

_~ _ea _ _ ... ~ eM .. _ .. ~ 

Figure 39·3 Each horizontal row on the trace display represents a frame, 

(8) Trace Columns 

The columns in the protocol trace for Layer 2 LAPD are explained below. 

1. Source. The SRC column identifies the lead on which the frame was 
monitored, TD COTE) or RD (DeE). This column identifies the physical 
source of the frame, not the logical source. The physical DTE uses the TD 
lead to transmit. The physical DCE uses RD to transmit. 

Just as on the data display. RD data is underlined. 

2. SAPI. The Service Access Point Identifier (SAPI) is given in the next 
column. The SAPI is a network link-station address that appears in a 
six-bit field in the first frame-address byte: see Figure 39-4. 

The SAPI is presented on the trace display as two hex digits. with the 
righthand digit expressing the four low-order bits of the SAPI and the 
lefthand digit expressing the two remaining bits. 

3. TEl. The Terminal Endpoint Identifier (TEl) is the address of a link station 
on the user side. It occupies seven bits in the second frame byte inside the 
leading flag (see Figure 39-4). 

The TEl is presented on the trace display as two hex digits, with the 
righthand digit expressing the four low-order bits of the TEl and the 
lefthand digit expressing the three remaining bits. 
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Figure 39-4 Frame fields In UPD. 
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4. C/R. The Command/Response (C/R) column identifies the logical DTE (user 
side) and the logical DCE (network side). The logical DTE uses C/R 0 for 
INFO frames and other command frames. and CIR 1 for responses. The 
logical DCE uses C/R 1 for INFO frames and other commands. and CfR 0 
for responses. 

S. Type. The mnemonic (abbreviated) names for thirteen frame types as they 
appear in the TYPE column of the protocol trace are shown in Figure 39-4 
under "CONTROL." The control field. therefore. indicates the frame type . 
. If a control octet does not fit any of the patterns in the figure. the frame is 
listed in the TYPE column as UNKWN followed by the hexadecimal value of 
the control byte: UNKWN=47. 

If the number of bytes in the frame is below the required minimum. the 
frame is posted as INVALID. 

6. N(R) and N(S). One column on the frame-level trace is devoted to N(R) 
values. and one column to N(S). The frame types that include N(R) or 
N(S) fields in their control fields are indicated in Figure 39-4. N(R) and 
N(S) occupy three bits each in modulo 8. seven bits each in modulo 128. 

N (R) and N (S) values are presented in decimal format in modulo-8 traces. 
Each column displays a single digit that represents a 3-bit binary value. For 
modulo 128. the values·. to 'F are given in "character" format. where the 
columns contain a two-digit hexadecimal character. 

7. P and F. The status of the poll or the final bit is given in the P/F column. 
Whether this bit is the P or F bit is indicated for most frame types in 
Figure 39-4 (under "CONTROL"). 

The setting of the P bit in an INFO frame often denotes the retransmission 
of an unacknowledged frame following a T1 timeout. 

8. Size. The number of bytes in each frame is given in this column in four 
decimal digits. The count begins with the first address byte and excludes the 
twO-byte FCS. Frames without I-fields show a count of three (MOD 8). 

9. Time. The time of the arrival of the end of the frame at the DTE or DCE 
monitor is provided by a 24-hour clock and posted to the trace display. 
The clock is accurate to the millisecond. 

When Time Ticks: .1: is selected on the Front-End Buffer Setup screen 
(see Section 7). time values are incorporated into the data itself. As a 
result. times posted to the trace display are the original values and will not 
be affected when recorded data is played back. even at varying speeds. 

If Time Ticks: 81 was selected instead during live recording. times on the 
trace during playback will be "wall time" and will be influenced by local 
conditions such as playback speed. idle suppression. etc. 
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10. Frame Checking. A LAPD frame ends as soon as a T£ flag or seven i-bits 
in a row are detected. If a flag ends the frame, a frame check is performed 
and the result is posted both to the data display and to the Bce column of 
the trace display. The symbol lID denotes a good frame check. while II 
symbolizes a bad frame. 

II for abort is posted to the displays when a frame is ended by seven 1-bits. 

39.3 Monitor Conditions 

When the LAPD perSonality package is loaded in (via the Layer Setup screen). a set 
of conditions checks DTE and DCE leads. This set of conditions is accessed by the 
DTE and DCE selections on the first rack of condition softkeys at Layer 2. See 
Figure 39-5. 

.",) .... ; ....... - -
··'·····--1] '3m .. ~ 

Figure 39-5 The ..,fthy. for ME and DeE are used to monitor LAPD protocol events at 
Layer 2. 

After the keyword DTE (or DCE) is written to the spreadsheet. a rack of softkeys 
appears that represent types of frames: INFO. SABM. UA. and so fonh. 

(A) Frame Types 

The softkeys for INFO. supervisory. unnumbered. sequenced information. and 
"other" frames are illustrated in Figure 39-6. Press a softkey to write one of 
these frame types to the Layer 2 spreadsheet. DTE or DCE followed by a 
frame-type mnemonic-oTE INFO. for example. or DCE SABM-is a complete 
condition and will come true if a matching frame is monitored. SAPI. TEl. 
C/R~ poll/final, and BCe conditions may be appended to the simple frame 
mnemonic. but they are optional. 
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---DeE 
+ 

__ -IMi-
5ABME UI 510 --#M -.... OTHER 

....... 
511 

Figure 39 .. 6 Frame type or block-check type may be specified as a complete 
condition for DTE or DeE. 

1. Info frames. LN'FO frames differ for MOD 8 and MOD 128 numbering 
schemes. (See Figure 39-4.) For spreadsheet conditions to match I-frames 
accurately, the correct numbering system (Mode of Operation) should be 
selected on the LAPD Frame Level Setup screen. 

2. Supervisory frames. The three supervisory-frame types that can be searched 
for on the data leads are RR (Receive Ready). RNR (Receive Not Ready). 
and REJect. These frames always contain N(R) fields (see Figure 39-4) and 
serve mainly to acknowledge or reject INFO frames. 

Like INFO frames. supervisory frames are constructed differently according 
to the numbering scheme, MOD 8 or MOD 128. 

3. Unnumbered frames. Unnumbered frames generally assist in link-setup and 
takedown. 

4. Sequenced information frames. Sequenced information frames (S10 and 
SI1) have a 1-bit sequence-numbering field that toggles 0 (SIO) and 1 
(SI1). (See Figure 39-4.) These frames are used instead of INFO frames 
in MOD 2 operation where the limit for outstanding information frames is 1. 
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Figurl> "-7 'I"be hex value of aay frame may be IIj>OCi.fied W1<Ier OTHER. 

5. Other frames. Any frame type may be entered. as a hexadecimal value 
instead of by name. Press the softkey for OTHER. See Figure 39-7. Then 
enter the hex byte in the form of two alphanumerics. Here, for example, is 
a SABM (with the P bit set) entered as a he!ldldecimal: 

CONDITIONS: DCE OTHER 3F 

Flgu .... 3!MI Tbe bottom sotlkey raell: shOW!! Mndl.loDS thaI may be linked to 
frame-Iype conditions. 
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SAPl, TEl, C/R. P/F. and BCC conditions may be appended to OTHER 

conditions (see Figure 39-8). In MOD 8. the P/Fbit is already specified in 
the hex entry. and a PIF condition will be ignored. 

6. SAPI. A SAPI condition may be added to all frame types. Press the softkey 
for SAPI~, shown In Figure 39-9. Then enter the 6-bit SAPI value as two 
hex digits in a range from 00 to 3F. (Do not use the ~ key.) The entry 
will appear as in this example: 

CONDITIONS: DTE INFO SAPI= 15 

. PI'F .. " BCC ..... --- 1-111--••• . .e~!w~ _w..~ 

-~-

Figure 39 .. 9 The hex value of tbe SAPI is entered as two alphanumerics. 

To bypass the SAPI= selection (as well as the other options on the same rack 
of softkeys in Figure 39-9) press 8. 

7. TEl. Like SAPI, a TEl condition may be added to all frame tyPes. Press 
the softkey for TEI=. shown in Figure 39-10. Then enter the 7-bit TEl value 
as twO hex digits in a range from 00 to 7F. (Do not use the ~ key.) 

I_I~,.~=;!~.)!~!"~~!\}~.i;~te);tt~';'ij 
+ 

Flgul"e 39-10 The TEl is an optional c.ondition within all frame-type conditions. 

8. CIR. A C/R value of Oor 1 may be entered as an optional condition added 
to any frame-type condition. 
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Fllure 3 ... 11 The value of the C/R bit may be chose" as • coadltloll. 

i·~ e to.·~.the 0' .... comfiIrIon ___ '0lbeJ'. condilions 011 the same 
sOftkey level in AjpJre 39-11. . 

9. PoUlfinal bit. PIP conditions are optional for aU frame types. PIP values of 0 
. or 1 are emered by the SO_y au~ in l',iaIue 39-12. 
t . 

Fillure 3,..12 The Yalue of the PIP bit may be choaea as • cOlldltloll 
for any frame type. 

Press 8 to bypass the P/F_ condition and the other conditions on the same 
softkey level in Pipe 39-12. 

(B) Bce Conditions 
DTE and DCE frames may be monitored for good and bad frame checks and for 
ablms. AU DTE or DCE frames may be monitored with respect to frame 
checking, as in this example: 

CONDITIONS: on BOSCC 

Tbe softkey sequence for this spreadsheet entry is liven in Pigure 39-13. 

39-13 



INTERVIEW 7000 Series Beslc Operation: ATLC-107-951-100 

-MORE 

ij~.illl;t*;~..i~,,~+¥~.j.4 ---":!=3 , 

Fillure 3'-13 A "ondltlon may search for aI/ good, b44, or aboned frames. 

Or a particular type of frame may have a BCC or abon condition appended to 
it: 

CONDITIONS: DCE INFO ABORT 
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39.4 Emulate-Mode Conditions 

The remaining conditions are functional only when the Line Setup menu is 
configured for 1\110"" ~~~; or ~~~. 

(A) Receive Conditions 

39 LAPD 

Like DTE and DCE conditions, ReV conditions monitor a data lead for LAPD 
frame types. RCV conditions operate only in emulate modes. and they check 
only the data lead that the INTERVIEW is not using to transmit. While a Rev 
condition may look like a DTE or DCE condition-ReV INFO P/F=' looks the same 
as DeE INFO PfF:1-there are important differences that are noted below. 

1. Valid frame sequencing. To satisfy Rev conditions. numbered frames must 
. have correct N(R) and N(§l sequencing .. 

2. Good BCC. RCVcOnditions cannot match frames with bad frame checks. 
nor can they match aborted frames. (Emulate-mode conditions are designed 
for ease of programming. and the assumption is that as a LAPD emulator, 
you are notrequ!fed to acknowledge-or negative-aclcnowledge-had or 
aborted frames.) 

If you wish to count bad Bees or abortS. use DTE or DCE conditions instead 
of RCV conditions. 

Figure 39·14 INVALID and UNKNOWN are frame types for RCVcondi\ions. 

3. Type invalid. Rcvconditions can detect frames that are invalid Utypes"-the 
control field is missing. for example. or the I-field Is missing in an I-frame. 
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The Protocol Spreadsheet entry for this condition is RCV INVALID. and the 
softkey sequence is illustrated in Figure 39-14. 

4. Type unknown. A frame may be valid in all respects but have a control field 
that indicates a nonstandard frame type. Such a frame may be matched by 
a RCV UNKNOWN condition (Figure 39-14). 

(8) N(S) Error 

As a Layer2 emulator. you do respond to INFO frames that have N(S) errors. 
These are detected as NS_ERR conditions, not as Rev INFO conditions . 

....... _----
DCE RCVPROTOCL 

+ 
..... ---~ RSTTIMEOUTKYBD 

Figure 39 .. 15 The PROTOCL key brings up six LAPD emulate conditions. 

NS_ERRs apply only to frames received when you are emulating. The same 
frame that triggers an NS_ERR condition also may satisfy a DTE INFO or DCE INFO 
condition-but not a ReV INFO condition. 

NS_ERR will come true for any received INFO frame whose N(S) value is not one 
higher than the previous N(S). 

NS_ERR will not come true for out-of-sequence S10 andSll frames. 

In the first rack of condition softkeys at Layer 2, press PROTOCL. Then press 
the softkey for NS_EAA. See Figure 39-15. 

(e) N(R) Error 
Received INFO or supervisory frames may have N(R) errors. Such errors are 
detected as NR_ERR conditions. not as RCV INFO or RR (or RNR or REJ) conditions. 

A valid N(R) is any value that (1) acknowledges a frame that is outstanding 
(waiting for acknowledgment); or (2) repeats the last acknowledgment. Any 
other N (R) value is detected as an error. 

(D) T1 Expired 
This condition detects the expiration of the Tl timeout-timer that is regulated on 
the LAPD Frame Level Setup screen. See Section 39.1(A), above. 
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(E) Frame Sent 

This condition is true when, as a result of a SEND or RESEND action, a frame 
has been passed down to Layer 1. 

(F) Window Conditions 

The size of the Layer :1. retransmit window is configured on the LAPD Frame 
Level Setup screen. See Section :39.1(D). There are four conditions that test 
the Current status of this window. They are WINDOW FULL., WINDOW EMPTY, 
WINDOW NOT_FULL, and WINDOW NOT_EMPTY. The softkey sequence for the 
WINDOW options is shown in Figure 39-16. 

Flg .... e 3!J-U' Wilen tbe wuansmit window flns, Layer l $tops buff.rtna rr .. m .. ,i for 
retransmission. 

WINpOW FULL. is true when the window is full. <>f u~owledged frames and the 
Layer 2. protocol package will not buffer additional frames until some 
acknowledgment is received. 

Each time an acknowledgment is received, the window is flushed to the extent of 
the acknowledgment. WINDOW EMPTY means that the latest acknowledgment was 
complete and left no frames outstanding (unacknowledged). If an RR response 
is received and the acknowledgment is on! y partial, this condition will be true: 

CAUTION: Window conditions are status conditions (see Section 
27.2) and must always be used in combination with a transitional 
condition such as a Rev condition. 
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(G) More to Resend 

Frames in the window may have to be resent, usually as the result of a Tl 
timeout or a Reject frame. One RESENO action retransmits one frame in the 
window, beginning with the earliest. Subsequent RESENO actions retransmit 
subsequent frames. The MORE_TO_RESENO and NO_MORE_TO_RESEND conditions 
allow you to retransmit the entire window, as in the "recover" state in this 
example: 

CONDITIONS: RCV REJ 
ACTIONS: RESEND FIRST 
NEXT ST: recover 

STATE: recover 
CONDITIONS: FRAME SENT 

MORE TO RESEND 
ACTIONS: RESEND NEXT 
CONDITIONS: FRAME SENT 

NO MORE TO RES-END 
NEXT'::-ST; xfer -

MORE_TO_RESEND and NO_MORE_TO_RESEND conditions may be written to the 
Protocol Spreadsheet by the softkeys shown in Figure 39-17 . 

. -- ,:.;,,:\::: 

-_·.lw_rji.1I 
DTE DeE 

'::\?:iiC:2i -M#W 
KY DMORE 

+ 
"-C.' ".;:_,<-~ ,.;.,_. ':~,\' '0 "".~:;i";~~"""- . v,;.', -:--:~"::'~.:8:~ 

···'::r_._~a' • .u;; .. '- ::::i:. 
··RESEND 

+ 

Figure 39 .. 17 The MORE_TO_RESEND condition allows you to resend the en1ire 
window of frames and then stop when there are NO_MORE_TO_RESEND. 

CAUTION: MORE_TO_RESEND and NO_MORE_TO_RESEND are 
status conditions (see Section 27.2) and must a/ways be used in 
combination with a transitional condition such as FRAME_SENT. 
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39.5 Emulate Actions 

When you have completed a block of conditions in a Protocol Spreadsheet test at 
Layer 2, press 8 to access the set of actions that can be taken as a result of the 
block of conditions coming true. The set of actions that are specific to the LAPD 
personality package are shown in the racks of softkeys in Figure 39-18. Except for 
ENHANCE and SUPPRES, the actions shown have meaning only when the INTERVIEW 
is emulating DTE or DCE. and not when it is monitoring the line passively. 

Figure 39-18 Aotion softkeys specific to LAPO. 

(A) Send Actions 

Press the softkey for SENO to access two racks of softkeys with names of frame 
types that may be named in SEND actions. All data generated by the LAPD 
package must be enclosed in a frame that is identified in a SEND aCtion by type. 
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(Only at Layer 1 can data be generated as a simple character string without any 
protocol building blocks.) The complete set of frame types is given in 
Figure 39-19. 

\\'hen conditions are true for a SEND action, frames are sent immediately down 
to Layer 1 to be transmitted there. 

1 ... -= ___ .. _.4DZb •• ~ ...• "" 
·GV:...DATA PROTOCLCOUNTER 

".O~ ere ·"!'",,··-m- .· •• ··.·~-"M?'" ·-=~=-IJ 
+ 

ij._~2=t __ =-
511 . OTHER MORE 

Figure 39-19 SEND action. always specify a frame type. 

1. INFO frames. SEND INFO is a complete action-entry. SAPI, TEl, 
command-bit, poll-bit, N(R), N(S), string, and BCC parameters may be 
added to an INFO frame, but they are optional. 

If a Layer 3 package is installed and Layer 3 data is being handed down to 
Layer 2, the following condition-and-action trigger will accept this data and 
convey it properly to Layer 1; 

CONDITIONS: DL DATA REQ 
ACTIONS: SEND INFO" Cl:DL_DATA»" 

SEND INFO actions pass the INFO frame immediately to the next layer down. 
If the retransmit window is full, the frame is still sent-but it is not buffered 
in the window and can not be resent. 

An INFO frame will be buffered for retransmission regardless of the status of 
the window if a specific value is entered for the NS= parameter (see "N(S)," 
below). The specific N(S) value will clear the window and the INFO frame 
will be buffered in the first window position. 

2. Supervisory frames. SEND RR, SEND RNR, and SEND REJ are complete action 
entries. SAPI, TEl, C/R-bit, P/F-bit, N(R), string, and BCC parameters 
may be added to the SEND action, but they are optional. 
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3. Unnumbered frames. SAPI, TEl, CIR-bit. P/F-bit, string, and BCC 
parameters values may be included as adjuncts to a SEND action for an 

'unnumbered frame. 

Flgu .... 39-2.0 SAPI. nt. CIR, PIF, string. and BCC oplions may be added \" 
SEND unnwnbeted-tYJIe and Sl-tYJIe aellons. 

4. Sequenced information frames. SAPI, TEl, CIR-bit. PIF-bit, string, and 
BeC values also may be added to SEND 810 and SEND 811 actions. 

Figure 39-20 shows the optiQnal fields that may be specified inside of 
unnumbered and SI send-actions. 

5. Other frames. Any frame type may be entered in a SEND action as a 
hexadelcimal value instead of by namel. Press the softkey for OTHER. on the 
bottom rack in Figure 39-19. 
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....j.jjiij jj ....... ---~-', DM . FRMR SABME UI 
.. -.... II!!.,~~. 

SIl· 

Figure 39-21 SEND OTHER actions always specify a type value In hex. 

Enter the hex value in the form of two alphanumerics. Here is a DISConnect 
command entered as a SEND OTHER action: 

SEND OTHER 43 SAPI= 04 TEI= lA C/R= 0 

Note that P/F, N(R). and NeS) fields are impUed already in the 
user--entered hexadecimal control field. In MOD 128. P/F is not included 
in the hex entry and is a valid optional entry. 

6. SAPI. An SAPI may be specified for all frame types. The SAP!= entry is 
always typed as two hex digits, with the right-hand digit expressing the four 
low-order bits of the SAPI and the left-hand digit expressing the two 
remaining bits. The SAP! field 000100. for example. appears as follows: 

SEND RR SAPI= 04 TEI= lA 

7. TEl. A TEl may be specified for all frame types. The TEI= entry Is always 
typed as two hex digits. with the right-hand digit expressing the four 
low-order bits of the TEl and the left-hand digit expressing the three 
remaining bits. The TEl field 0011010 is illustrated in the SEND· RR example 
above. 

+ 

ll&I~;;;:~3i:fi'''';;,ti~f4+i,...+¥i ••• _''''''' •• ~*'I#IM~ 
FIgure 39-22 The correet Command/Response bit win depend on the logical 

emulation. 

8. Command/response bit. The C/R bit may be specified for all frame types. 
The logical DTE uses C/R 0 for INFO frames and other command frames. 
and C/R 1 for responses. The logical OCE uses C/R 1 for INFO frames and 
other commands. and CfR 0 for responses. Since the response bit echoes 
the command bit, a C/R= LOOPBACK selection is provided (see Figure 39-22). 

39-22 



39 LAPD 

9. PolII/inal hit. The P/F bit is an optional entry in all SEND actions. PIF values 
of 0, 1. or L00P8AK are entered by the softkeysin Figure 39-23. If 
P/F: L00P8AK, the bit will echo the last PIP bit received. (Looping the PIF 
bit is appropriate for UAs and supervisory frames.) 

Fig .. ..., 3'-l3 A PIF value i. optional in aU SEND entries. 

1Q., NCR). N(R) fields are transmitted in INFO and $Upervitory frames. 

To specify an NCR) value, press the softkey for NFI= (see Pigure 39-24). 
Enter a hexadecimal value written as one or two alphanumeric digits. For 
example, an entry that represented the highest valid N(R) in MOD 8 would 
be NR= 7. The rugbest valid entry in MOD 128 would be NR= 7F. 

Other N(R) options areACK_NS. LAST_NR, and AUTO. (See Figure 39-24.) 
ACK_NS means that your N{R) will acknowledge (that is. it will be one higher 
than) the last N(S) value you received. Normally thls will be the correct 
N(R), except in cases where the last N(S) received was erroneous. The 
NFI= ACK_NS selection allows you to overlook N(S) errors. 

Flaure 3'-2.4 The N(R) field may be specified in INFO and supervisory fram •• 
to ,be .sent. 

LAST_NR means that you simply repeat the last N(R) you sent. Normally this 
is the correct N(R) following a bad N(S). The NR= LAST_NR option allows 
you to force the other side to initiate recovery. 

AUTO means that· you will behave as a normal LAPD station, acking valid 
;N(S) values and repeating your last N(R) whenever an invalid N(S) is 

received. 
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11. N(S). N(S) fields are transmitted in INFO frames only. (See the frame-field 
diagrams in Figure 39-4.) Entries for N(S) in SEND INFO actions are 
optional. The softkeys that open below NS= are illustrated in Figure 39-25. 

To specify an N(S) value. press the softkey for NS=, then enter a 
hexadecimal in the form of one or two alphanumerics. Valid hex entries .. are 
the same as for N(R). A SEND INFO action that specifies an N(S) 
value-NS= 0, for example-Will clear the window so that the INFO frame is 
buffered immediately. 

Figure 39-Z5 The N(S) field may be spocified in a SEND INFO action. 

Other N(S) options are RCVD_NR, SKIP, and AUTO. RCVD_NR means that you 
send the N (S) value that the other side says it is expecting. This is the valid 
N(S) in most cases, but not when you send two or more I-frames in a row 
without waiting for acknowledgment. 

SKIP means that you add one to your correct N(S). This will look to the 
other side as though the line has taken a qhit" and a frame has been lost. 
This selection causes the window to be cleared. 

NS= AUTO is the default setting for SEND INFO actions. AUTO means that every 
new INFO frame sent will have an N(S) value of one higher than the 
previous. 

12. String. Strings are sent in LAPD only as adjuncts to frame-types when they 
are named in SEND actions. If you want to send a string of raw data without 
a protocol "envelope," you must go to Layer 1 and send the raw string from 
there. 

Press the SEND softkey followed by the softkey for a frame type. Add any 
necessary or desired SEND options for the particular frame type. Then press 
the STRING softkey OabeJed F7 in Figure 39-25). 

There is no spreadsheet keyword that identifies send-strings at any layer. 
The spreadsheet compiler identifies strings by the quotation marks 
surrounding them. Always enclose strings in quotation marks. (To send an 
actual" -character in your string, type \".) See Section 29 for more 
information on strings. 
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Here is a simple SEND actiO'n that includes nO' options besides a string: 

ACTIONS: SEND FRMR .. ','.0 ... 

And here is a SEND action that includes a full complement O'f optional fields. 
including a string: 

ACTIONS: SEND INFO SAPI= 04 TEI~ 1A C/R= 0 "'/F= 0 NR= AUTO NS= AUTO 
n T.~c::oI\1036449000" GOSCC 

Most ASCII-keyboard. control. and hexadecimal characters are legal in a 
send-string. Special keys (8. (IR). bIii) are not legal. Refer to Table 29-2. 

To insert a canned fox message into a transmit string. type FOX inside of 
dO'uble parens. as follows: «FOX». Remember that the dO'uble parens are 
special characters prO'duced by the S-GJ and B-Jjl cO'mbinations. 
CO'nstants. counters, and flags can alsO' be embedded in a string. See Section 
29. Strings. ' 

U. BCC. There are three BCC optiO'ns fO'r every SEND actiO'n in LAPD. One O'f 
the optiO'ns. GDBCC. is the default. Any frame that dO'es not request a bad 
BCC O'r an abort will have a good frame-check sequence calculated fO'r it 
and appended to it. BCC also is an option for SEND actions at Layer 1; but 
it does not occur at Layer 3 or higher. 

t 

Figure 39-26 Type of Bce is a SEND option for fr......,. al Layer 2. 

The three softkey selections for BCC are stwwn in Figure 39-26. A 
sixteen-bit CCITT frame check is se~cted automaticallY for BOP protocols 
and cannot be changed or disabled. A bad BCC will be CRC-16 instead O'f 
CCITT' 

. When ABORT is the BCC S4Il~tion. instead of appending a proper. frame 
check the transmitter will hold the lead at marl< for eight bits (or longer if 
the transmitter is Idling F.). Inside of a frame. seven 1-blts in a rO'W are 

• sufficient to signal an abO'rt. 
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(8) Give Data 

GIVE_DATA is the CITJ action on the first rack of action softkeys (refer to 
Figure 39-18). This action takes the I-field from a received INFO frame and 
passes it up to Layer 3 along with a DL_DATA IND primitive. (See Figure 30-5 
in the section. OSI Primitives on the Protocol Spreadsheet.) In an emulate 
mode. data is delivered up to Layer 3 only by one of two actions at Layer 2: 
GIVE_DATA, or else a DL_DATA IND primitive followed by the data string. 

(C) Resend 

The RESEND function is mapped to ITIJ on the second layer of action softkeys. 
See Figure 39-27. The first RESEND action will resend the first frame in the 
window. The window is a queue that buffers INFO frames for retransmission in 
case one or more transmissions are lost or in error. 

The first frame in the window always is the earliest outstanding 
(unacknowledged) frame. Every time an acknowledgment is received, the 
window is cleared to the extent of the acknowledgment and a new "first-frame" 
position is established. The first RESEND after an acknowledgment always sends 
the first window frame. 

Figure 39 .. 27 The RESEND action allows you to recover from sequence errors. 
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FRM 6 

f91M7 

FRM 0 

FRM 1 
....- pointer moves 

FRM 2 to here after 

FRM 3 

FRM4 

four RESEND NEXTs 

39 LAPD 

Window moves to here 
after FRM 7 is acknowleged 
(NR=O); pointer resets to 
• first in window· position 

Fig:ure 39 .. 28 R..esends C.ause the pointer 10 move. whUe ac.knowledgments move the 
pointer and the entire window. 

The second and subsequent RESENOs following an acknowledgment also will send 
the' first window frame, provided that the keyword FlflST is appended directly to 
the RESENO entry. Otherwise. they send the NEXT (second) and subsequent 
window frames. Figure 39-28 shows the position of the the resend ~pointer· 
after four consecutive RESENo NEXT actions. RESENO NEXT is the default resend 
whtln neither FIRST nor NEXT is specified. 

The resend-pointer is reset to the beginning of the window automatically by any 
acknowledgment, or by a RESENO FIRST action in the spreadsheet program. 

1. Resend first/next. RESEND FIRST means that the resend-pointer is reset to 
the beginning of the window. the first frame in the window is resent. and the 
pointer is advanced to the second position in the window. The effect of a 
RESEND FIRST action is illustrated in Figure 39-29. 

The RESENO FIRST action makes it possible for you to resend all the frames 
in the window one by one. and then resend them again if necessary. 

2. PIF=loopbacklOIl. The P/F bit in the resend-frame can be set to 0 or 1 
by this optional action. If Pf'= LOOPBACK, the bit will echo the last P/F bit 
received. (Default is 1 in a RESENO action.) 
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WINDOW 

FRM 6 

FRM 7 

FRM 0 

FRM 1 

FRM 2 

FRM 3 

FRM 4 
~ pointer is here 

after seven 
RESEND NEXTs 

~ painter moves to here 
after RES END FIRST 
action resends FRM 6 

Figure 39-29 RESEND FIRST resets the pointer, allowing you to resend the entire 
window npeQt~dly. 

(D) Reset N(R) and Reset N(S) 

RESET _NR and RESET _NS are the Ilil and Ilil actions on the second rack of action 
softkeys in the LAPD personality package. (Refer again to Figure 39-18.) The 
sequence-number fields in I-frames and supervisory frames can be reset by 
these two Protocol Spreadsheet actions. Sequence numbers are not reset 
automatically during a test by any frame that is sent or received. 

RESET _NS also clears the transmit window. 
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39.6 Display Actions 

ENHANCE and SUPPReSS penain to lines of data on the Layer 2 protocol trace (see 
Section. 39.2). They do not suppress and enhance data on the raw-data display. Raw 
data is enhanced and suppressed at Layer 1. 

OTE, OCE, and Rev conditions can trigger an ENHANCE or SUPPRESS action. 

(A) Enhance 

Wl).enever a OTE. OCE, or ReV condition comes true at Layer 2, the frame that 
satisfied the condition can be enhanced on the LAPD protocol-trace display, or 
it can be deleted from the trace completely. In an actions block on the Protocol 
Spteadsheet, press the ENHANCE softkey-@ on the third rack of action softkeys. 
Figure 39-30 shows the three softkey subselections beneath ENHANCE. They are 
REVERSE, BUNK, and LOW. 

. . ""." ~~'>.·:I: .. '-. 

JIii"" •••. -- •• -1 

Figure 3' .. 3& Selected kames em the protocol trace may be enhallced or suppressed. 

39-29 



INTERVIEW 7000 Series Basic Operation: ATLC-l07-951-100 

Reverse-image and blink enhancements affect the plasma-display screen. In 
addition, a low-intensity enhancement can be applied to screens that are 
transmitted to a black-and-white monitor connected at the RS-170 port at the 
rear of the INTERVIEW. 

Reverse, blink, and low enhancements can be mapped to colors on a color 
monitor attached at the INTERVIEW's RGB port (Figure 1-6). See Section 16.2 
for an explanation of how reverse, blink, and low enhancements relate to 
character and background colors in the RGB output. 

D1E 04 LA (,1 S(~Bf1 1 00030915:08.212 !ill 

___ Ma _ _ w....~ .-IM WAAWA = 

FIgure 39-31 A DTE SABM bas been enhan •• d. 

Figure 39-31 shows one screen of a Layer 2 protocol trace in which DTE SABM 
frames have been enhanced in reverse video. The trigger that caused this 
enhancement was as follows: 

CONDITIONS: OTE SABM 
ACTIONS: ENHANCE REVERSE 

(8) Suppress 
Individual frames that are suppressed in Layer 2 actions are deleted from the 
trace display. Figure 39-30 showed the softkey path to SUPPRES. 

39.7 Automatic Primitives 

A table in a previous section (Table 30-2) listed the OS! service primitives that are 
monitored at the boundaries of Layer 2 as trigger conditions and sent up to Layer 3 
or down to Layer 1 as user-entered spreadsheet actions. These primitives are 
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layer-spe~ific rather than protocol-specific and are not part of the personality 
package for LAPD; but a few of the primitives are set in motion automatically by 
LAPD spreadsheet actions. These automatic primitives can be thought of as part of 
the Layer 2 actions themselves. and by extension as part of the LAPD protocol 
package. 

Table 39-1 gives the set of LAPD actions that have action-primitives built into them. 
For example, whenever a GIVE_DATA action occurs at Layer 2, a DL_DATA IND 
primitive is forwarded to Layer 3. where a DL_DATA IND condition rnay be waiting to 
monitor it. 

Whenever a SEND or RESEND action is initiated at Layer 2. a PH_DATA REO 
primitive is sent downward along with the PH data (the entire frame). 

If a SEND or RESEND action is triggered at Layer 2 while the physical connection at 
Layer 1 is inactive. Layer 2 will sense the absence of a physical connection and delay 
the PH_DATA REO. Instead it will send a PH_ACTIVATE REO primitive. Only 
when a PH_ACTIVATE CONF has been returned by Layer 1 will Layer 2 release 
the data and the data primitive. 

NOTE: Currently. all Layer 1 interfaces for the INTERVIEW 
7000 Series will return PH_ACTIVATE CONF automatically 
whenever they see PH_ACTIVATE REQ. 

Table 39-1 
Automatic Primitives Generated in LAPD 

LAPD 
Layer 2 Automatlo To 
Action PrImItive Layer 

GIVE_DATA DL_DATAIND 3 

SEND {TYPE) IPH_ACTIVATE REO') 
PH_DATA REO 

RESEND (PH_ACTIVATE REO') 
PH_DATA REQ 

'Sent If Layer 1 shoWs Inaotlve status. PH_DATA REO delayed until 
PH_ACTIVATE CONF returned by Layer 1. 
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IVE: La\:jer 
DRIVE: La\:jer 
DRIVE: La!:jer 
DRIVE: La!:jer 
DRIVE: La!:jer 
DRIVE: La!:jer 
DRIVE: La\:jer 

1 
2 
3 
4 
5 
6 
7 

Package: 
Package: 
Package: 
Package: 
Package: 
Package: 
Package: 

Selections 
NO PACKAGE 
NO PACKAGE 
Q.931 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 

Depress Ell Ke!:j To Load The Selected Packages 

P k . L d d 
NO PACKAGE 
LAPD FDI 
Q.931 HRD 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 

Figure 40-1 The Q.931 persona.lity package is loaded from the Layer Setup screen at 
Layer 3. 
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Q.931 is a "layer personality package" of functions that are loaded into memory from disk via 
the Layer Setup screen. Figure 40-1 shows the Layer Setup screen configured to load in the 
Q.931 package from the hard disk. Refer to Section 6 for details on operating the Layer 
Setup screen. 

The Q.931 package consists of the following: 

• A protocol trace (illustrated in Figure 40-2) that distills from Q.931 data the Level :3 
events that have protocol significance. This trace is accessible by softkey in Run mode at 
all times. 

• A group of conditions and actions at Layer 3 on the Protocol Spreadsheet that facilitate 
ISDN programming. Figure 40-4 shows the softkey path to the first rack of condition 
softkeys when the Q.931 package is loaded in at Layer :3 and a LAYER: 3 programming 
block has been opened on the spreadsheet. 

40.1 Protocol Trace 

The Q.931 package includes an automatic message-trace display that summarizes 
Layer 3 activity. This trace mode is enabled whenever the unit is in Run mode, both 
real-time and frozen. 

While the unit is in Run mode, press the wftkey for PROTOCL (fW on the primary 
rack of display-mode softkeys) and then the softkey for L3TRACE (fW) to bring the 
protocol trace for Q.931 to the screen. Figure 40-2 is an example of this trace 
display. Each horizontal row in the trace represents a "message" as deImed in 
CCITT Recommendation Q.931. 
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Figure 40~2 Each horizontal row on the trace display represents a message. 

(A) The Protocol Trace in Freeze Mode 

Press E§!l to prevent the addition of new data to all the display buffers, 
including the trace buffers. The frozen trace display may be scrolled through or 
paged through. The top line always is the cursor line (though there is no actual 
cursor on the trace display). Pressing [:m') or 0 moves the viewing "window" 
doWn relative to the data to add one line of fresher data to the bottom of the 
screen. Pressing mID or I!J moves the viewing window up to add a line of older 
data to the top of the screen. 

Depression of the ~ key adds fifteen lines-one full page-of newer frames to 
the frozen trace screen. Depression of ~ adds fifteen lines of older frames. 

The frame displayed on the top line of frozen trace-data will appear as the first 
frame in the raw-data or data-plus-leads display. To view the raw data that 
generated a particular line in the trace display, use [:m') or mID (or I!J or 0) to 
move the line in question to the tOP of the screen. Then press one of the data 
softkeys. 
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(8) Traee Columns 

The columns in the protocol trace for Q.931 are explained below. 

1. Source. The SRC column identifies the lead on which the message was 
monitored. TD (OTE) or RD (OCE). This column identifies the physical 

source of the message. not the logical source. The physical DTE UsEs the 
TD lead to transmit. The physical DCE uses RD to transmit. 

Just as on the data display, RD data is underlined. 

2. Flag. The FLG column refers to the call-reference flag and is used to 
jdentify where the can originated. Calls originating on the user side of the 
link wm show a flag value of 0 in every message from both the DTE and the 
DCE. (This is a call-origination flag, not a message-origination flag.) 

If a call originates from a remote user, every message that references that 
call will have a flag value of 1. 

3. Call reference value. The number used by a message to reference a 
particular call is given in the CALL-REF-VAL column. This is a 
fifteen-column field that displays the variable-length call-reference value in 
from one to fifteen hexadecimal characters. This field is blank when the 
~all-reference length value (see Figure 40-3) is zero. 

'The flag bit (see "Flag," above) is not included in the display of the first 
byte of the call-reference value. 

4. ,Message type. The thirty message types that are named in the MSG-TYPE 

column are shown in Figure 40-3. If a message type does not fit any of the 
patterns in the figure, it is listed in the MSG-TYPE column as UNKWN 
followed by the hexadecimal value of the message-type byte: UNI<WN=7C. 

If the number of bytes in the message is below the required minimum, the 
message is posted as INVALID. 

5. information element. The INFO-ELEMENT field presents up to sixteen bytes 
of character data (decoded into hex) for all messages that contain 
information elements beyond the message-type field. Info elements are 
mandatory in some messages and optional in others. 

In the INFO-ELEMENT fields with data shown in Figure 40-2, the first byte 
always is an "identifier" byte, with a value that you can decode using the 
"Info Element 1" field diagrams on the right half of Figure 40-3. The 
second byte is a length byte, with a value that indicates the number of 
"contents" bytes that intervene before the next element-identifier. 
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The first info-element data in Figure 40-2, for example, begins with the hex 
character c.. This translates on the field diagrams in Figure 40-3 as a 
"Bearer Capability" info element. The next byte, 0., indicates that the 
remaining contents are two bytes long, followed by the end of the data or by 
another information element. This means that '., "Channel ID," is the next 
info-element identifier in the string; and so forth. 

Note in the field diagrams in Figure 40-3 that there are four types of 
single-byte information element. 

6. Time. The time of the arrival of the end of the frame containing the 
message at the DTE or DCE monitor is provided by a 24-hour clock and 
posted to the trace display. The clock is accurate to the millisecond. 

When Time Ticks: d:iNi is selected on the Front-End Buffer Setup screen 
(see Section 7), time values are incorporated into the data itself. As a 
result, times posted to the trace display will not be affected when recorded 
data is played back, even at varying speeds. 

If Time Ticks: @jjK was selected instead during live recording, times on the 
trace during playback will be influenced by "local conditions" such as 
playback speed, idle suppression, etc. 

7. Frame Checkins. A BOP frame ends as soon as a Yo flag or seven I-bits in 
a row are detected. If a flag ends the frame, a frame check is performed 
and the result is posted both to the data display and to the Bee column of 
the trace display. The symbol@ denotes a good frame check, while \\I 
symbolizes a bad frame. 

III for abort is posted to the displays when a frame is ended by seven I-bits. 
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40.2 Monitor Co.oditions 

When the Q.931 personality package is loaded in (via the Layer Setup screen), a set 
of conditions checks DTE and DCE leads both in monitor and emulate modes. This 
set of conditions is accessed by the DTE and DeE selections on the first rack of 
condition sortkeys at Layer 3. See Figure 40-4 . 

• 
• 

~""e~~. 
F)gure The softkey-s for DTE and DeE ate used 10 monitor ISDN protocol events 

once Layer: 3 has been entered on the Protocol Spreadsheet. 

After the keyword DTE (or DeE) is written to the spreadsheet, a rack of softkeys 
appears that represent types of message: AU!F\T,. CONN, STATUS, and so forth. 

(A) Message Types 

The. softkeys for the thirty standard as well as "other" message types are 
illustrated in Figure 40-5. Press a sortkey to write one of these message types to 
the Layer 3 spreadsheet. DTE or DeE followed by a message-type 
mnemonic-DTE susP, for example, or Dee REL-is a complete condition and will 
come trUe if a matching message-type is monitored. Call-reference. 
origination-link, and destination-link conditions may be added to the simple 
mes!"'ge-type mnemonic. but they are optional. 
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ll-~~ -m- --- --- .~,,~ 'ftPI~m-~ 
+ + 

---­CONN 

---SUSPACK 

--.. •• - MM.' -:w-'" CANC CANCACK CANCREJ DIS 

_M ____ ~ ___ ~ 
CONCON FAC ~CACK •..... FACRY ..• 

Figure 40,,5 Message types. 

(B) Call Reference Value 

A specific call-reference value may be added as a condition to any of the 
message type conditions. Once you have pressed the softkey for a panicular 
message type (or once you have touch-typed the message type followed by a 
space), the rack of softkeys shown in Figure 40-6 will appear. 

Press the softkey for C_REF=, shown in Figure 40-6. Then enter the 
call-reference value as a sequence of hex digits inside of quotation marks. The 
sequence may be from one to twelve semi-octets long. Type each digit as an 
alphanumeric in the range 0-9 and A-F (or a-f), without using the §] key. 
The call reference " with flag-bit O. for example. appears as follows: 

CONDITIONS: DTE SETUP C_REF= "7F" 
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Figure 40-6 Call-reference, origination-link, and destination-link condi1ions may be 
added to a message-type condition. 

Include the origination/destination-flag bit in your string. If the DeE. for 
example. gives call reference #4 to a call that originated at a remote link. the 
entry C_REF= '84" (with flag = 1) will detect this call reference. while the string 
• 04' (flag = 0) will not detect it. 

(C) Origination/Destination. Link 

A message-type condition may be set to come true only with respect to calls that 
originated locally (or remotely). 

To . make a message-type condition specific to calls that originated with a user on 
the: link that is being monitored by the lNTERVl~W, press the Boftkey for ORIG 
(F:!; on the rack of softkeys in Figure 46-6). Only messages that have zero as 
the: call-reference flag bit will satisfy this condition. 

This condition, for example. looks for a Facility-type message that references a 
call, that originated locally: 

CONDITIONS: DTE FAC ORIG 

Or a message-type condition may require remote origination of a call. In that 
cas!!, the link being In0nltored is the "'destln,ation" of the caH. and you will press 
the'softkey for DEST, F3 on the rack of softkeys in Figure 40-6. Only messages 
that have 1 as the call-reference flag bit will satisfy this condition. 
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40.3 Display Actions 

ENHANCE and SUPPRESS pertain to lines of data on the Layer 3 protocol trace (see 
Section 40.1). They do not suppress and enhance data on the raw-data display. Raw 
data is enhanced and suppressed at Layer 1. 

DTE and DCE conditions can trigger an ENHANCE or SUPPRESS action. 

(A) Enhance 

Whenever a DTE or DCE condition comes true at Layer 3, the message that 
satisfied the condition can be enhanced on the Q.931 protocol-trace display, or 
it can be deleted from the trace completely. In an actions block on the Protocol 
Spreadsheet, press the ENHANCE softkey-WJ on the first rack of action softkeys. 
Figure 40-7 shows the three softkey subselections beneath ENHANCE. They are 
REVERSE, BLINK, and LOW. 

---ACTION: 
t 

---
I!I-R·····E··.·····V-E··.··R-.·S····E··.····· --- --- ---II BLINK LOW 

Figure 4o-~7 Selected messages on the protocol trace may be enhanced or suppressed. 

Reverse-image and blink enhancements affect the plasma-display screen. In 
addition, a low-intensity enhancement can be applied to screens that are 
transmitted to a black-and-white monitor connected at the RS-170 port at the 
rear of the Il\'TERVIEW. 

Reverse, blink, and low enhancements can be mapped to colors on a color 
monitor attached at the INTERVIEW's RGB port (Figure 1-6). See Section 16.2 
for an explanation of how reverse, blink, and low enhancements relate to 
character and background colors in the RGB output. 
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211M -, -- -_ •• 
Figure 48-8 A DeE SETUP has been enhanced. 

Figure 40-8 shows one screen of a Layer 3 protocol trace in which DeE SETUP 
meuages have been enhanced in reverse video. The trigger that ca~ed this 
enhlPlcement was as follows: 

(9) Su~pr.ss 

CONDITIONS: DCE SETUP 
ACTIONS: ENHANCE REVERSE 

IndiVidual message-types that are suppressed in Layer 3 actions are deleted from 
the trace display. Here is an example of an action that suppresses all DTE 
Information messages: 

CONDITIONS: DTE INFO 
ACTIONS: SUPPRESS 
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..... ~------ ------ ~-~ STATS NO DISP 
Figure 41-1 SS#7 Dual-line data display. with 7E flags suppressed and redundant LSU's and 

Fill-In's compressed. 
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41 SS#7 Layer 1 

SSlf7 (CCSS#7) is an abbreviation for the CCI'IT-defined Common Channel Signalling System 
#7. The INTERVIEW 7000 Series provides modifiable data display at Layer 1, a special 
display for Layer 2. (link) protocol and Layer 3 (network management) protocol. Automatic 
selections for SS#7 protocol appear at Layers 2. and 3 of the Protocol Spreadsheet when the 
correct protocol packages are loaded. 

41.1 SS#7 Run-Time Displays 

(A) Data Display 
Figure 41-1 shows SS#7 data being monitored as dual-line data. 7E flags have 
been suppressed on the Line Setup screen and Fill-In's and LSU's have been 
compressed. As with all dual-line displays, TD and RD data appear on alternate 
lines. and RD data is always underlined. Time fill characters maintain the timing 
relationships between RD and TD characters, accurate to within one character 
on the display. 

(8) ssn Layer Traces 
An SS#7 Layer 2. trace is available when SS#7 protocol is loaded at Layer 2. A 
Layer 3 trace is available when SS#7 is loaded at Layer 3. If you select ' 
j~&' and Laver: mil or!lJ\l as the display, this trace will be active when 
you,press EJ. Refer to Sections 42. and 43 for more information on and 
examples of these traces. 

41.2 Setup for SS#7 

Three steps are involved in setting up for SS#7 protocol. First. load the protocol 
from the Layer Setup screen as descnbed in Section 6. Then select the correct 
Mode and data Formelon the Line Setup menu, and. finally. select the options you 
prefer on the Display Setup menu. 

(A) Layer Setup 
SS#,7 packages are available at Layers 1. 2, and ,3. The Layer 1 package 
proVides data compression and is described at the end of this section. Options 
available with the Layer 2. and the Layer 3 packages are discussed in Sections 42. 
and 43, respectively. 
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(8) Line Setup 

The Format selection on the Line Setup menu should be "'!l§F;t (Bit-Oriented 
Protocol) when SS#7 is analyzed. This and other Line Setup selections are 
described in Section 4. 

(C) Display Setup 

Select initial display options on the Display Setup menu. All available display 
modes are applicable to SS#7 data. Protocol displays specific to SS#7, which 
appear only when an SS#7 Personality Package has been loaded, are described 
in Sections 42 and 43. Data, Display Window, and Program Trace displays are 
described in Section 5. 

You have the option of suppressing 7E flags on the Display Setup menu. See 
Section 5.3(C). 

Data suppressed from the display is available for triggering in real-time. 
However, it is not available for triggering when character-oriented data from the 
screen buffer is played back. 

It is also possible to suppress all occurrences of a particular type of frame from 
the display. Refer to the description of the SUPPRESS action in Section 42. 

41.3 88#7 Compression at Layer 1 

When the Layer 1· package SS? _ CMPRESN is loaded, redundant Fill-In and Link 
Status Signal Units are suppressed from the character display and also the Layer 2 
trace display in Run mode. That is, only the first in a series of identical Link Status 
or Fill-In Signal Units is displayed and presented to the trigger program. Subsequent 
identical units are compressed. until a different type of signal unit is transmitted on 
the same side of the line. Compare Figure 41-2 to Figure 41-3 (in whlch Fill-In's 
and LSU's have been compressed). 

NOTE: The number of suppressed signal units and flags can be 
monitored via four C variables. Refer to Table 79-1. 

Bit-image recording of data is not affected by Layer 1 suppression. Simply select 
and load NO_PACKAGE at Layer 1 and play the same bit-image data back again, to 

cancel the effects of suppression. All the Original Link Status and Fill-In Signal 
Units will be presented to the screen display and the triggers. 
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..... ·.e- ." ........ -.... ___ .. -....... '11-_111 

Figure 41-2 All LSU'. and Fill-In'. detected are dlsplayed on tbis ""teen. 

Figure 41 .. 3 Redundant LSU's and F1l1-ln's have -been eompressed in this data. 
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La\:ler 1 

I La\:ler 2 
La\:ler 3 
La\:ler 4 -. La\:jer 5 
La\:jer 6 
La\:jer 7 

Package: 
Package: 
Package: 
Package: 
Package: 
Package: 
Package: 

Selections 
SS7_CMPRESN 
557 
55? 
NO PACKAGE 
NO PACKnGE 
NO PACKnGE 
NO PACKAGE 

Packa es Loaded . 
557 _Cf1PRE5N HRD 
55? HRD 
55? HRD 
NO PACKAGE 
,iO PfC1CKAGE 
NO PACKnGE 
NO PACKAGE 

Figure 42 ... 1 The SS#7 personality package for Layer 2 is loaded from the Layer Setup screen. 
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42 SS#7 Layer 2 
SS#7 (CCSSt/7) is an abbreviation for the CCITT-defined Common Channel Si£nalling System 
#7. At Layer 2, 5S#7 is a "layer personality package" of functions that are loaded into 
memory from disk via the Layer Setup screen. Figure 42-1 shows the Layer Setup screen 
configured to load in the Layer 2 SS#7 package from the hard disk. Refer to Section 6 for 
details on operating the Layer Setup screen. 

42.1 Set Up for SS#7 

(A) Layer Setup 
The SS#7 package at Layer 1 allows you to compress redundant frames. as 
explained in Section 41. 

The Layer 2 SS#7 package consists of the following: 

• A protocol trace (illustrated in Figure 42-2) that distills from SS#7 data the 
Level 2 events that have protocol significance. This trace is accessible by 
softkey in Run mode at all times. 

• A group of conditions and actions at Layer 2 on the Protocol Spreadsheet 
that facilitate SSt/7 programming. Figure 42-4 shows the Boftkey path to the 
.first rack of condition sottkeys when the SS#7 package is loaded in at 
Layer 2. 

(9) Line and Display Setup 
Be sure that the Format selection is ilA~~;t (for Bit-Oriented Protocol) when 
you are testing SS#7. Select display options on the Display Setup menu. These 
options are discussed in Section 41.2. 

42.2 Protocol Trace 

The Layer 2 SS#7 package includes an automatic frame-trace display that 
summarizes link-level activity. This trace mode is enabled whenever the unit is in 
Run mode, both real-time and fro~en. 

While the unit is in Run mode, press the softkey for L2TRACE to bring the protocol 
trace for, SSt/7 Layer 2 to the screen. (If the SSII7 package for Layer 3 is also 
loaded in. the L2TRACE softkey will appear after you have pressed PROTOCl. ITIJ on 
the primary rack of display-mode softkeys.) 
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Figure 42-2 is an example of the Layer 2 trace display. Each horizontal row in the 
trace represents a frame. 

*MON/LINE* BLK=00000 S OS/26/89 r2:~ 
ASCII/8/NONE/BOP 
11# .,11 --H':W:I:II ·'=-*'I lliil :ra 
DCE MES;;iAGE 08 r 38 1 66 12~9:5;z.160 @ 

EfE FtL!., m 00 1. 38 1 66 12 9:59.203 ; F LL 00 1 66 1 3B 1229:59.242 
DTE MESSAGE 08 1 66 1 3C 1229:59.278 @ 
DTE FILL-IN 00 1 66 1 3C 1229:59.306 @ 

);l!:;E; FIbL-~N ~g 1 3C 1 66 1229:~9.~5~ @ 

DTE MESSA E 1 66 r 3D 1229: 9. 71 @ 
DTE FILL-IN 00 1 66 1 3D 1229:59.421 @ 

DeE FILL-IN 00 1 3D 1 ~6 1~29:5§.44~ @ 

DeE MESSAGE 08 1 3D 1 ? 1229:5 .47 @ 

15C:I:: n b [ IN 00 1 315 1 6'(' 1229:5;;1.505 @'j 
DTE FILL IN 00 1 67 1 3D 1229:59.521 @ 

DeE MESSAGE 07 1 3D 1 68 1229:59.559 @ 

DTE FILL IN 00 1 68 1 3D 1229:59.588 @ 

DeE MESSAGE 07 1 3D 1 69 1230:50.007 @ 

~;;aA~~~ --- ..... ....... .... _~.- __ BIll 

Figure 42-2 SS#7 Layer 2 Protocol Trace. 

(A) The Protocol Trace in Freeze Mode 

Press ~ to prevent the addition of new data to all the display buffers, 
including the trace buffers. The frozen trace display may be scrolled through or 
paged through. The top line always is the cursor line (though there is no actual 
cursor on the trace display). Pressing mill or [±J moves the viewing "window" 
down relative to the data to add one line of fresher data to the bottom of the 
screen. Pressing [JID or ffl moves the viewing window up to add a line of older 
data to the top of the screen. 

Depression of the ~ key adds fifteen lines-one full page-of newer frames to 
the frozen trace screen. Depression of l!iID adds fifteen lines of older frames. 

The frame displayed on the top line of frozen trace-data will appear as the first 
frame in the raw-data or data-plus-leads display. Compare Figure 42-2 with 
Figure 42-3. To view the raw data that generated a particular line in the trace 
display. use mill or ~ (or ffl or [±J) to move the line in question to the top of 
the screen. Then press one of the data softkeys. Figure 42-3 shows part of a 
dual-line data screen in Freeze mode. The first frame in the display is the same 
one that is traced at the top of Figure 42-2. 
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FI,uN 42-3 Data-41splay of Protoc:ol Trace iIbown iD F'Ipn 42-2. 

(8) Trllce Columns 

The columns in the protocol trace for Layer 2 SS#7 are explained below. 

1. !SOIUCtl. The BRCco\umtI .ntifies the lead on which the signal unit was 
monitored, TO (D'tE)'Or RD (oCE). Just as Oil the data-display, RD data is 
'underlined. 

2. 'Type. The second column! TVPI!, lists the slgnal-unit type (STATUS: for a 
'Link Status Signal U~ FILL_IN for a PIft'-In Signal Unit, or MESSAGE for a 
Messa. Signal Unit). Por a Link Status. Signal Unit, the status type is also 
'given as an abbreviation. 

'The format for PI1l-In and Link Status Signal Units are shown at the end of 
this sectioti. In Fl&Ure '42~ 1 ~ and Plgure 42~ it. Abbreviations and values for 
;Link Status S~ Una, (~U) types are defined in Table 42-1. 

o 
N 
E 
OS 
PO 
8 

Table 42-1 
LSU StatUI FIeld 

(Illta a...ootllret StatuaPield OoIet) 

Out of AICIn 
Normal 
Emergency 
Out of SenIce 
~,~ 

IIuay 

000 
001 
010 
011 
100 
101 

.... : &Ita 7-3 of theFtnlt .... ~.00t4d (IFO) ......... 

A -.nd~FIMd 00t4d may .,. ___ • 
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3. Length indicator. The value of the Length Indicator byte (u) is given in the 
third column of the display. A value of 00 here indicates a Fill-In Signal 
Unit, a value of 01 or 02 indicates a Link Status Signal Unit, and a hex 
value of 03-3F indicates a Message Signal Unit (MSU). 

4. Backward indicator bit. The fourth column. labeled BIB. provides the value 
of the Backward Indicator Bit. 

5. 'Backward sequence number. The hex value of the Backward Sequence 
Number (BSN) is listed in the next column. 

6. Forward indicator bit. The FIB column provides the Forward Indicator Bit. 

7. Forward sequence number. The Forward Sequence Number (FSN) is 
displayed in hex in the next column. 

8. Time. The time of the arrival of the end of the frame at the DTE or DCE 
monitor is provided by a 24-hour clock and posted to the trace display. 
The clock is accurate to the millisecond. 

When Time Ticks: i&iilir is selected on the Front-End Buffer Setup screen 
(see Section 7), time values are incorporated into the data itself. As a 
result, times posted to the trace display will not be affected when recorded 
data is played back, even at varying speeds. 

If Time Ticks' fa was selected instead during live recording. times on the 
trace during playback will be inlluenced by "local conditions~ such as 
playback speed, idle suppression, etc. 

9. Frame checking. An SS#7 frame ends as soon as a '. !lag or seven 1-bits in 
a row are detected, If a !lag ends the frame, a frame check is performed 
and the result is posted both to the data display and to the Bee column of 
the trace display. The symbol 1m denotes a good frame check, while. 
symbolizes a bad frame . 

• for abort is posted to the displays when a frame is ended by seven I-bits. 

42.3 Monitor Conditions 

When the LOlyer 2 SS#7 personality package is loaded in (via the Layer Setup 
screen). a set of conditions checks DTE and DCE leads both in monitor and emulate 
modes. This set of conditions is accessed by the DTE and DeE selections on the first 
rack of condition softkeys at Layer 2. See Figure 42-4. 
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Figure 42 ... 4 To monitor1ine conditions, rust selec.t DTE or DeE. 

(A) Signal-Unit Types 

After the keyword DTE (or DeE) is written to the spreadsheet, a rack of softkeys 
appears that represents types of Signal Units. 

1. Fill-In and Message. The softkeys for Fill_IN (Fill-In Status Unit). 
MESSAGE (Message Signal Unit). and STATVS= (Link Status Signal Unit) are 
illustrated in Figure 42~S. Press a sonkey to write one of these signal-unit 
types to the Layer 2 spreadsheet. 

DTE (or DCE) Fill_IN and DCE (or DTE) MESSAGE are complete conditions 
and will come true if .3 matchillf!frame ill monitored. $19, .FlS. and sec 
conditions may be added to the simple frame mnemonic, but they are 
optional. 

2. Link Status. DTE (or DCE) STATVS= is not a complete condition. Select an 
'LSU type from the third softkey rack shown in Figure 42-5. The full set of 
abbreviations and their meaning!; is given in Thble 42-L 
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(B) Forward.Jnd Backward Indicator Bits 

For any SS#7 frame type, you have the option of specifying the value of the 
Backward Indicator Bit (BIB= 0, BIB. 1) and the value of the Forward Indicator 
Bit (FIB. 0, FIB- 1): 

CONDITIONS: DTE FILL_IN BIB= 1 FIB= 1 

The softkey path to BIB and FIB is shown in Figure 42-6. If you omit either the 
FIB or the BIB field, the omitted FIB or BIB is not checked in the received frame. 
Press 8 to bypass the BIB and FIB conditions. 

To make BIB and FIB selections for Link Status Signal Units, follow the softkey 
path shown in Figure 42-7. 

(C) BCC Conditions 

t t 

+ + 

For any SS#7 frame type, you also have the option of specifying a Bee or abort 
condition: 

CONDITIONS: DTE MESSAGE BD_BCC 

The softkey path to Bee selections for Fill-In and Message Signal Units is 
shown in Figure 42-6. Press 8 to bypass the Bce condition. 

Figure 4z.., You may specify BIB. FIB. 01 Bee conditions immediately follOwing 
FILLJN or MESSAGE selections. 

To make Bce selections for Link Status Signal Units, follow the softkey path 
shown in Figure 42-7. 
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Fiaqre 42-7 You must .pe.W Ib~ type or Unk Slatus Unit for a STATUS= 
spreadsheet condition. BJB~ FI1J$ and Bee conditions may then, be selected. 
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42.4 Display Actions 

ENHANCE and SUPPRESS pertain to Jines of data on the Layer 2 protocol trace (see 
Section 42.2). They do not suppress and enhance data on the raw-data display. Raw 
data is enhanced and suppressed at Layer 1-

DTE and DCE conditions can trigger an ENHANCE or SUPPRESS action. These conditions 
are active when the INTERVIEW is in monitor mode or in either of the emulate 
modes. 

(A) Enhance 

When<!ver a DTE or DCE condition comes true at Layer 2, the frame that satisfied 
the condition can be enhanced on the SS#7 Layer 2 protocol-trace display, or it 
can be deleted from the trace completely. In an actions block on the Protocol 
Spreadsheet, press the ENHANCE softkey-IEJ on the first rack of action softkeys. 
Figure 42-8 shows the three softkey subselections beneath ENHANCE. They are 
REVERSE, BLINK, and LOW • 

.. ,.: .. ,: ...... ; .. ,: ...... , .. ___ ~~ ...... __ _ W_ ._w 
LAYER: . TEST : STATE: .·····ACTION: ····NEXTST: . 

Figure 42 .. 8 Selected frames on the protocol trace may be enhanced or suppressed. 

Reverse-image and blink enhancements affect the plasma-display screen. In 
addition, a low-intensity enhancement can be applied to screens that are 
transmitted to a black-and-white monitor connected at .the RS-170 port at the 
rear of the INTERVIEW. 

Reverse, blink, and low enhancements can be mapped to colors on a color 
monitor attached at the INTERVIEW's ROB port (Figure 1-6). See Section 
16.2 for an explanation of how reverse, blink, and low enhancements relate to 
character and background colors in the ROB output-
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Fipe 42-9 shows one screen of a u.yer 2 protOCO,l uace in which DTE MSUs 
haVe been enhanced in reverse video. The triaaer that caused this enhancement 
was as follows: 

: CONDITIONS: OTE MESSAGE 
ACTIONS: ENHANCE REVERSE 

(B) Suppress 

~W:Iua1 &ames that are suppressed in Layer 2 actions are deleted from the 
tra¢e display. Figure 42-8 shows the softkey path to SUPPRES. 

42.5 88#7 iEmulatlon 

You IIl8J use 88#7 protoeolfor 1nteractIvetelltina of a DTE or a DCE. However. 
transmilited strings must be entered manually. since no automatic selections are 
currentlyavanable for emulation. either at Layer 2 or u.yer 3. 

42.6 SS#7! Fram. Structur •• and Valu •• 

The f+at for Fill-In Slanal Units is given in Figure 42-10. 

The fo~t for Link Status Slana! Units is given in Figure 42-11. Table 42-1 lists 
possl.ble! LSU status values. 
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Refer to Section 43 for the structure of a Message Signal Unit and for the differences 
in CCITT and ANSI (US Standard) frame format. Also consult Section 43 for any 
information pertinent to S5#7 Level 3. 

Length In 9It.: 

Lenoth In Bits: 

NOTE: Frame format, unless otherwise stated, reflects the frame 
as displayed on the screen, not the actual transmission order. 

8yt;eO 2 3 
I 
I I 

\ I I 

7E ~: Backward F: Forward Length 
Flag BI~~ ~I~ indicator 

I I 
t I 
I I _ ..... - ..... _----

8 7 

BIB: B~ward Indioator Bit 

FIB: Forward Indicator Bit 

length indicator = 0 for FIII-fn's 

(LSB to right of each byte) 

2 

4 5 -

Check Bits 

I. 

Figure 42 .. 10 Format of Fill-in Signal Unit (FI). 

Byte 0 2 3 
I 
t I 

\ 
I I 

7E ~: Bac1<ward f:G:~. length 
FI"" 61 ~ueg:e B I Number 

Indicator 

I t 
I I 
I I --- ..... - ..... -----8 

818: Backward Indicator Bit 

FIB: Forward Indicator Bit 

1.ength indicator for LSU' It ... 1 or 2 

(LSB 10 rlgh1 of ~ byte) 

2 6 

4 n ... 

Status 
F ... d 

-' 8 or 16 

7E 
Flag 

'-8 

n ... 1ton+2 

Check Bits 7E 
Flag 

'-16 

Figure 42 .. 11 Format of Link Status Signal Unit (LSU). 
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43 SS#7 Layer 3 
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I 
Layer ., Layer 
Layer 

• Layer 
La\:jE'r •• La\:jer 
La\:jE'r 

1 Package: 
2 Package: 
3 Package: 
4 Package: 
5 Package: 
6 Package: 
? PackagE': 

Selections 
NO PACKAGE 
55? 
55? 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 

. 
NO PACKAGE I 
55? HRD 
55? HRD I 
NO PACKAGE I 
NO PACKAGE II 
NO PACKAGE 
NO PACKAGE 

Figure 43~1 The SS#7 personality package for Layer 3 is loaded from the Layer Setup screen. 
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43 S9#7 Layer 3 

SS#7 (CCSS#7) is an abbreviation for the CCITI-defined Common Channel Signalling System 
#7. At Layer 3, SS#7 is a "layer personality package" of functions that are loaded into 
memory from disk via the Layer Setup screen. Figure 43-1 shows the Layer Setup screen 
configured to load in the Layer 3 SS#7 package from the hard disk. Refer to Section 6 for 
details on operating the Layer Setup screen. 

The Layer 3 SS#7 package consists of the following: 

• A special SS#7 Packet Level Setup screen that controls certain parameters when the unit 
is tracing SS#7. 

• A protocol trace (illustrated in Figure 43-2) that distills from SS#7 data the Layer 3 
events that have protocol significance. This trace is accessible by softkey in Run mode at 
all times. 

• A group of conditions and actions at Layer 3 on the Protocol Spreadsheet that facilitate 
SS#7 programming. Figure 43-3 shows the softkey path to the first rack of condition 
softkeys when the SS#7 package is loaded in at Layer 3. 

43.1 Pack~t-level Setup 

The SS#7 Packet Level Setup screen must be configured correctly for an accurate 
trace display. 

To bring up this screen, first go to the Layer Setup screen (press ~, Iffi). Execute 
the SS#7 selection at Layer 3: SS1 should appear in the Packages Loaded column. 
Press Iffi (labeled PflOTSEL) to bring up the prompt to SeleCI Protocol Configuration 
Screen. ~hen press IfID (LAYER-3) to call up the SS#7 Packet Level Setup screen. 

The only parameter field on this screen is National Format. This field allows you to 

specify t/'Ie format of the point codesinthe.labelportion.of~. frame with a National 
Network:lndicator (binary 10 or 11). Select $'_J or llt~t, (US Standard). It is 
importatjt that you select the correct format. prior to testing, since the format which 
the INJ:tRVIEW anticipates for national frames differs depending on your choice. 
Compare the two frame structures in Figure 43-9. 
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(A) CCITT Format 

When you select ¢'Wtr, national frames are structured like international frames. 
These frames contain 14-bit point codes within a 32-bit routing label. 

NOTE: The INTERVIEW represents a 14-bit CCnT point code 
as two hexadecimal bytes, and it pads the two most significant bit 
positions of the left-most byte with zeros. 

(8) ANSI Format 

The default selection is:::}!\i@(;:. which is US standard format. in which national 
frames contain 24-bit point codes within a 56-bit routing label. 

43.2 Protocol Trace 

While the unit is in Run mode. press the softkey for PROTOCL (@ on the primary 
rack of display-mode softkeys) and then the softkey for L3TRACE (@)to bring the 
protocol trace for SS#7 Layer 3 to the screen. Figure 43-2 is an example of this 
trace display. Each horizontal row in the trace represents an MSU. 

(A) The Protocol Trace in Freeze Mode 

Press ~ to prevent the addition of new data to all the display buffers, 
including the trace buffers. The frozen trace display may be scrolled through or 
paged through. The top line always is the cursor line (thOUgh there is no actual 
cursor on the trace display). Pressing ~ or III moves the viewing "window" 
down relative to the data to add one line of fresher data to the bottom of the 
screen. Pressing I1l'ID or ff) moves the viewing window up to add a line of older 
data to the top of the screen. 

Depression of the amJ key adds fifteen lines-one full page-of newer frames to 
the frozen trace screen. Depression of t:mD adds fifteen lines of older frames. 

The MSU displayed on the top line of frozen trace-data will appear as the first 
frame in the raw-data or data-plus-leads display. To view the raw data that 
generated a particular line in the trace display, use ~ or mID (or ff) or III) to 
move the line in question to the top of the screen. Then press one of the data 
softkeys. 
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(8) Trape CQlUmns 
j 

The~e are eleven columns In the Layer 3 display. 

1. Source. The first column (aRC) identifies the MSU source as DTE (TO) or 
DeE (RD). Just as on the data-display, RD data is underlined . 

. 1 

· Fill" .... 43-2 SS#7 Layer 3 Protocol Trace. 

2. Network indicator. The second column (labeled NI) Interprets the Network 
· Indicator in a two-chatacter field. The first bit In the two-bit network 
· Indicator is always set to 0 in International signal units; the first bit is set to 
1 In aU national signal units. On the SS#7 trace. the bit value is represented 
as an ~I· to Indicate ccrrr International format or ~N· to represent 

: national format. whether ANSI or ccrrr. The value of the second bit in 
; the Network: Indicator is also displayed on the trace screen. 

3. Priority. The third column (P) displays the value of the Priority code. 
regardless of format. The Priority code has a value of 0-3 for US Format. 

, These bits are spare In ccrrr International or National Format. 

4. Destination point code. The next column (DPe) provides the Destination 
Point Code. When the NI field Indicates ANSI format (N). three hex bytes 
are used In the OPe column. ccrrr format (1) allocates only 14 bit 
positiOl'lS. The 14 bits are displayed as two bytes. with the two left-most bit 
positions padded with zeros. 
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5. Originating point code. The next column (Opc) provides the Originating 
Point Code. \Vhen the NI field indicates ANSI format (N), three hex bytes 
are used in the OPC column. CCITT format (I) allocates only 14 bit 
positions. The 14 bits are displayed as two bytes, with the two left-most bit 
positions padded with zeros. 

6. Type. The TYPE column defines the message type (that is. the Service 
Indicator) for MSUs. The values of the different Service Indicators are 
given in Table 43-1. For Integrated Services Data Network (ISDN). Network 
Management (NETM). Telephone User Part (TUP). or Signaling Connection 
Control Part (SCCP) messages. the header type is given either as an 
abbreviation or as a hex value. Abbreviations are defined in Table 43-2 
through Table 43-5. A hex value appears when the header has no defined 
abbreviation. 

7. Data. The DATA column displays up to eight bytes of data in hexadecimal 
format. The amount of additional data displayed is defined for each 
message type as shown in Table 43-2 through Table 43-5. 

8. Signaling link selection. The SLS column gives the hex value (one or two 
bytes) of the signaling link selection when an SLS is present. Depending on 
the MSU type. the SLS occupies four or five bits within the MSU. The 4-
or 5-bit SLS is always shown as a hex byte in the Layer 3 trace. The 3 or 
4 remaining bit positions of the byte are padded with zeros. 

9, Circuit identifier code. \Vhen a Circuit Identifier Code is present. it is listed 
in the next column. The CIC is a 16-bit field within the MSU and is 
represented on the trace screen as two hex characters. 

10. Time. The time of the arrival of the end of the MSU at the DTE or DCE 
monitor is provided by a 24-hour clock and posted to the trace display. 
The clock is accurate to the millisecond. 

\Vhen Time Ticks: ;:P& is selected on the Front-End Buffer Setup screen 
(see Section 7). time values are incorporated into the data itself. As a 
result. times posted to the trace display will not be affected when recorded 
data is played back. even at varying speeds. 

If Time Ticks: : •• was selected instead during live recording. times on the 
trace during playback will be influenced by "local conditions" such as 
playback speed. idle suppression. etc. 
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11. Frame checking. An SS#7 frame ends as soon as a ? flag or seven i-bits in 
a row are detected. If a flag ends the frame. a frame check is performed 
and the result is posted both to the data display and to the Bee column of 
the trace display. The symbol@] denotes a good frame check. while III 
symbolizes a bad frame. 

II for abort is Posted to the displays when a frame is ended by seven I-bits. 

NOTE: In MSU's which are incomplete. the header is expanded 
if sufficient information is present. Additional unexpanded bytes 
displayed may include the first FCS byte followed by FF bytes 
whicb pad to the end of the frame display. 

43.3 Monitor Conditions 

"''hen the Layer 3 SS#7 pel'S()nality package is loaded in (via the Layer Setup 
screen), a set of conditions checks DTE and OCE leads both in monitor and emulate 
modes. This set of conditions is accessed by the DTE and DeE selections on the first 
rack of condition softkeys at Layer 3. See Figure 43-3. 

Figure 43-3 To monitor line condillons. first seleCI DTE or DeE. 

(A) M~sa{le Signal Unit Types 
After the keyword OTe (or Dee) is written to the spreadsheet. a rack of softkeys 
appears that represents types of MSUs. See Figure 43-4. 

The Message Signal Units which appear as automatic selections include NETM 
(Nf:\twork Management). ISON (Integrated Services Data Network User Part). 
seeP (Signaling Connection Control Part). TVP (Telephone User Part), NTR 

(N$twork Test Regular). lIlTS (Network Test Special), DVPO or DVP' (Data User 
Part 0 and Data User Part 1). and OTHER (for user-specified MSU·s). Values 
for the different MSU types are given in Table 43-1. 
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Press a softkey to write one of these MSU -types to the Layer 3 spreadsheet. 
DTE or DCE followed by an MSU-type mnemonic-DTE NETM, for example, or 
DCE ISDN-is a complete condition and will come true if a matching MSU is 
monitored. 

~"~~' •. !'M'" ------mM"A!5M".".-IJ 
i + 

... -- - .. -- !IIIr·~· scrr··?~.·. ISDN 

Figure 43-4 MSU types. 

When you select OTHER as the MSU type, you must specify the value of the four 
low-order bits for the SIO (Service Indicator Octet). E",ter the value of the 
four low-order bits as a single hexadecimal digit. (Do not use the ~ key.) 

Figure 43 .. 5 Selected MSU type determines subsequent softkey selections. 

Cenain secondary fields appear for the remaining MSU types. The fields for 
NETM, SCCP, and NTR selections are shown in Figure 43-5. These optional 
selections for MSUs permit you to specify Network Identifier, Originating Point 
Code, Destination Point Code, Signalling Link Selection (where applicable), 
Circuit Identification Code (where applicable). and Header (where applicable). 
See the spreadsheet example in Figure 43-6. 
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Flaure 43-' Three optional conditions (HEAD= • OPC= • and DPC= ) have 
been selected for SCCP M __ SiaDaI Unils on the DTE sIcIe. 

(B) MS:;U Header 

Wh(en certain MSUs are selected. you may also specify the header in the MSU. 
Seltctable headerS are aVliilable when the MSU selectiOn is NETM. NTR. SCCP. 
TUP. or ISDN. Header selections for NETM. SCCP. TUP. or ISDN MSUs. their 
me*nings. and their values are;pven in Table 43-2 through Table 43-5. Header 
selections for NTFI MSUs are pven in Note 8. 

(C) NeprOrk Indicator 

Onee you have specified an MSU type. you may specify the Network type. 
Seleet NI= N to signify a National network; select HI- I to· in~te an International 
network. 

NOTE: National in this ease ref6rs to the value of the first two 
bits in the Service Indicator Octet. It does NOT distinguish 
between ccrrr National and US Standard Format. To designate 
the appropriate frame structure. you MUST select ccrrr or US 
Standard Format as a Layer Setup parameter as destribedin 
Section 43.1. Legal values in the OPC and DPC fields and the 
actual data strings anticipated as CONDITIONS on the Protocol 
Spreadsheet are determined by your Layer Setup selection for 
Network type. 

(D) Originating Point Code 

Type in the OPC as hexadecimal dipts. (Do not use the [!i!I key.) The size of 
thi!l field differs for a ccrrr MSU or a US Stan4ard .MSU. 

In ~crrr format. the OPe is a 14-bit field. Type in a two-byte entry (four hex 
di.). and _ that the two high~order bits of the left-most byte are zeros. 
<LtIgal.yalues are 0000 to 3FFF.) 

i 
In f:F;~~rd format. the OPe.1II a three-byte field. (Legal values are 000000 
to , .) 
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(E) Destination Point Code 

Type in the DPC as hexadecimal digits. (Do not use the ~ key.) As with the 
oPc, the size of this field varies, depending on the frame structure (CCTTT or 
US Standard) selected as a Layer Setup parameter. Legal entries are the same 
as for Originating Point Codes. 

(F) Signaling Link Selection 

MSU's which contain an SLS are listed in Table 43-1. 

The SLS occupies four bits in CCITT format. The four high-order bits of the. 
same byte are always zero. Valid entries for CCITT format are 00 to OF. 

In US Standard format, the SLS occupies five low-order bits of a byte, and the 
three high-order bits of the same byte are set to zero. Valid entries for US 
format are 00 to IF. 

Enter two hexadecimal digits as the SLS. (Do not press ~.) 

(G) Circuit Identifier Code 

MSUs which contain a CIC are listed in Table 43-1. For ISDN MSUs, the CIC is 
a two-byte field. Enter the CIC as hexadecimal digits in the range 0 to FFFF. 
Do not use the [!!!] key. For TUP MSUs, enter up to three hexadecimal digits in 
the range 0 to FFF. 

43.4 Display Actions 

ENHANCE and SUPPRESS penain to lines of data on the Layer 3 protocol trace (see 
Section 43.2). They do not suppress and enhance data on the raw-data display. Raw 
data is enhanced and suppressed at Layer 1. 

DTE and DCE conditions can trigger an ENHANCE or SUPPRESS action. These conditions 
are active when the INTERVIEW is in monitor mode or in either of the emulate 
modes. 

(A) Enhance 

Whenever a DTE or DCE condition comes true at Layer 3, the MSU that satisfied 
the condition can be enhanced on the SS#7 Layer 3 protocol-trace display, or it 
can be deleted from the trace completely. In an actions block on the Protocol 
Spreadsheet, press the ENHANCE softkey-§) on the first rack of action softkeys. 
Figure 43-7 shows the three softkey subselections beneath ENHANCE. They are 
REVERSE, BLINK, and LOW. 
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.-

Figure 43 ... 7 Selected MSUs on 1he protocol trace may be enhant:ed 01' suppressed. 

Reverse-image and blink enhancements affect the plasma-display screen. In 
addition; a low-intensity enhancement can be applied to screens that are 
transmitted to a black-and-white monitor connected at the RS-170 pon at the 
rear of the INTERVIEW. 

Reverse, blink, and low enhancements can be mapped to colors on a color 
monitor attached at the INTERVIEW's ROB port (Figure 1-6). See Section 
16.2 for an explanation of how reverse. blink. and low enhancements relate to 
character and background colors in the ROB output. 

Figure 43-8 shows one screen of a Layer 3 protocol trace in which NETM MSUs 
have been enhanced in reverse video. The trigger that caused this enhancement 
was as follows: 

CONDITIONS: DCE NETM 
ACTIONS: ENHANCE REVERSE 

(8) Suppress 

Individual MSUs that are suppressed in Layer 3 actions are deleted from the 
trace display. Figure 43-7 shows the softkey path to SUPPRES. 
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......... llliiiji++ ii1111111111 IIIIIGaIiIIi 

Figure 43-8 NETM Message Signal Units have been enhanced. 

43.5 Structure of SS#7 Message Signal Units 

Figure 43-9 shows the general structure of a Message Signal Unit. Figure 43-10 
illustrates how CCITT International or National labels are entered and transmitted. 
MSU types are defined in Table 43-1. Table 43-2 through Table 43-5 define 
possible MSU headers for Network Management, SCCP, ISDN, and TUP MSU·s. 

NOTE: Structure, uniess otherwise stated, reflects the MSU as 
displayed on the screen, not the actual transmission order of 
data. 

Consult Figure 42-10 and Figure 42-11 for the format of Fill-In and Link Status 
Signal Units. Any information pertinent to SS#7 Layer 2 is included in Section 42. 
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BytaO 2 3 S n ... rl+lton+2 , , 
I , 

/ 1 I Servfce 
6 1 6aekward F: Forward Length 

Intorma-
7E ,I tlon SIF Cheok Bits 7E 

Flag ~ ~:~ indiCator Oet&! (Note 3) (Note 4) Flag a' (NOte 1) {Not&2) 
I 
I I , I - ..... - ..... _--,--- . --2 6 

CCITT 
Intematk)n •• 
Qr National 
F<>nnat 
(SSe Note-'S) 

us IANSI) 
F'ormat 

SIF: Signalling Information Fleld 
Fie: Forward Ind+oator Bit 
B18: Backward Indicator Bit 
SLS; Signalling Lmk SelectIOn 

an (n>2) 

Byte 4 

N 1 at 
• I pI 
t t a I ServICe 
Wlfl~ndi_ 
of a' cator 
r I I 
k, I , , r""'--,2 

I 
2 .. 

I 
I , 
I 
I , 

N' pt 

Destination 
PcWlt Code 

(OPel 

, .. 

5 6 

16 8 Length in Bits 

{LSB to right of each byte) 

8 
I I 
I I 
I , 
1 originating I SLS He_ I , , Poml COde 

I 
(NoteS} 

(OPC) 
I I , I 
I I 

. ., --14 

10 12 

I , , I 

N 
6- I r J 

Dfitlnatlon Point I 
Or~Jnat!ng I t SLS Heade< t I j I Service , I I 

WIO'indi_ coo. (OPO) 
I 

PQim CodEi , I (Note 8) 
olr1oaror I 

IOPO) 
I I r II I 

kit I I ! I 
I Y I I I I 

--- ---2 2 .. 24 3 

l L ~;;-n 
(NoteS) 

Flgu .... 43-9 Format of a Messag" Signal Unit (MSU). 
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NOTES: 

1. Length Indicator for an MSU has a value of 3 to 63 (3 to 
3F. hex). 

2. The Service Information Octet contains a Service Indicator 
(Table 43-1). Bits 3-0 and a Network Indicator. Bits 7-6. 
In US Format only. a Priority Code is present in Bits 5-4. 
Bits 5-4 are spare in CCITT International or National 
Format. 

3. The Signaling Information field contains a Label and a 
Header. There are two label formats: US. a 56 bit format. 
and CCITT. a 32 bit format. The CCITT National label 
follows the same format as a CCITT International label (see 
expansions. this figure). The header is located at Octet 9 in 
CCITT International or National Format and at Octet 12 in 
US Format. 

4. The two octets preceding the closing flag are block check 
results. Only the first octet will appear in SS#7 line data. 
The second is replaced by a block check symbol !lID. II. III). 
See Section 8 for an explanation of block checking in 
Bit-Oriented Protocols. 

5. Network Indicators 
00-01 CCITT International Format 
10-11 = US Standard (ANSI) or CCITT National Format 

6. The Priority Code has a value of 0-3 for US Format. These 
bits are undefined for International Format. They are also 
undefined in CCITT National Format. 

7. A Service Indicator with Bits 3-2 = 01 (in either US or 
CCITT International or National Format) indicates a User 
Part. The subsequent structure of the signal unit is 
dependent on the User Part Type and is not reflected by this 
figure. Values for TUP and ISDN headers are given in 
Table 43-4 and Table 43-5. 

43-14 



43 S8#7 Layer 3 

8. The header gives the Network Management Header 
(Table 43-2), SCCP Message Header (Table 43-3). or Test 
Header. 

In Test Messages (SIO = 0001). the four low-order bits 
determine the type. A value of 

0001 = LTM (Link Test Message) 

0010 = LTA (Link Test Acknowledge). 

The four high-order bits are not defined. 

9. Since the label in CCITT International or National Format is 
not byte-aligned, the values displayed in hexadecimal on the 
INTERVIEW screen are skewed. As a result. CCITT labels 
must be interpreted as shown in Figure 43-10. 
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Labal values entered in spreadsheet oondltions: ope;;: 3412 

OPO= 0856 

BIt sequence that will satisfy the OPO: and OPC= Conditions: 

Byte 8 Byte 7 By1e 6 ByteS 

HEADER 

I 
I 
I 
I 

0111 : 

-SLS 

X7 

I 
I 
I 

0010 0001 

ope 

08 

I 
I 
I 
I 

0101 1~11 01PO 0001 0010 

I 
I 
I 

ope 

Data as It appears (in hex) on INTERVIEW screen or in send string: 

Byte 5 ByteS Byte? Byte 8 

I 
I I 
I I 
I I 

0001 0010 '1" 0100 0001 0101 0111: 0010 

I I 
I I 
I I -- .-.......-

Ope ope ope ope SLS OPO 

(LSB Transmitted First) 

Xm!t 

-

HEADER 

----
Distribution of Label Values 

--_____ Hex Values DIsplayed 

(OT Entered In Xmlt Strings} 

(MSe to len of each byte) 

Figure 43~ 10 CCITT labels are entered and transmitted as shown. 
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NETM (2) 
NTR (2) 
NTS (2) 
SCCP (2) 
TUP (1) 
ISDN (1) (2) 
DUPO 
DUPI 

To'e 43-1 
MSU 8erIIIte Indlcatonl 

(lilts· a..G. of the 810) 

Networi< MIII'NIQ8ITI8fIt 
Regular T88ting 
Spacial TaatIng 
SIgnallIng ConnaotIo!! Control Part 
TeIephoqIt, "'"" 
ISDNU .... 
Data U .... (c.llJClrCUlt) 
Data Uaar 
Spare 
Spara 
Spara 
Spara 
Sp .... 
Sp .... (S) 
Spara t4) 
Spare 

(1) Contains a CIC. 
(2) Contains an SLS. (31 E<;:IS6 for US Standard (ANSI! Focmat. 
(4 Rasarvad •. 1f US Standard (AllIS\) Format. 

43 SS#7 Laver 3 

BInaI'y Value 

0000 
0001 
0010 
0011 
0100 
0101 
0110 
0111 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
1111 
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Table 43-2 
Network Management Headers 

(Octet 9 for CCITT Format; Octet 12 for US-ANSI Format) 

Mnemonic Message 

COO Changeover order 
COA Changeover Acknowledge 
CBD Changeback Declaration 
CBA Changeback Acknowledge 
ECO Emergency Changeover Order 
ECA Emergenoy Changeover Acknowledge 
RCT Route-Set-Congestlon-Test 
TFC Transfer ControUed 
TFP Transfer Prohibited 
TCP (1) Transfer Cluster Prohibited 
TFR Transfer Restricted 
TCR (1) Transfer Cluster Restricted 
TFA Transfer Anowed 
TCA (1) Transfer Cluster AUowed 
RSP (1) Route-Sel-Test Destination Prohibited 
RST (2) Signaling-Route-Set-Test Signal 
RSR (1) Route-Set-Test Destination Restricted 
RST (3) Signaling-Route-Set-Test Signal 
RCP (1) Route-Set-Test ClUster Prohibited 
RCR(1) Route-Set-Test Cluster Restricted 
LIN Link Inhibited 
LUN Link Uninhibited 
LIA Link Inhibited Acknowledge 
LUA Link Uninhibited Acknowledge 
LID Link Inhibited Denied 
LFU Link Force Uninhibited 
LLI (1) 
LRI (1) 
DLC Data Link Connection Orders 
ess Connection Successful 
eNS Connection Not Successful 
CNP Connection Not Possible 

(1) US Format only. 
(2) eCITT Format only. 
(3) eCITT Format only. national option. 
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Hex 

11 
21 
51 
61 
12 
22 
13 
23 
14 
24 
34 
44 
54 
64 
15 
15 
25 
25 
35 
45 
16 
26 
36 
46 
56 
66 
76 
86 
18 
28 
38 
48 

Added 
Bytes 
Shown 

US CCITT 

2 
2 
2 
2 1 
1 a 
1 0 
0 0 
4 2 
3 2 
3 
3 
3 
3 2 
3 
3 

2 
3 

2 
3 
3 

0 
0 
0 
0 
0 
0 

2 2 
0 
0 
0 
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Table 43·3 
SCCI' ~Head .... 

(Octet 9 for CCITT International qr .... tlonal Format; Octet 12 for lJS-AN8I Format) 

Mnemonic Menage Hex AcIded 
Byte. 
Shown 

US Int'l 

CR Connection ~at 01 4+ 4+ 
CC Connection CCII'Iftm 02 7+ 7+ 
CREF Connection RefUsed 03 4+ 4+ 
RL.SO R ..... ed 04 7+ 7+ 
RL.C R ...... CompIet. 06 6 6 
OTI Data Form 1 06 6+ 4+ 
DT2 Data Form 2 07 3+ 5+ 
AK Data AoImo_~ 08 4 5 
UOT unltdata 011 1+ 1+ 
UOTS unltdata Servtc. OA 1+ 1+ 
ED E~Oata OB 4+ 3+ 
EA ExpedIted Data ~ OC 3 3 
RSR Reset Re_at OD 7+ 7+ 

f" 
RSC R_t ConfIrmation oe 6 8 
ERR Error OF 4+ 4+ 
IT In...-yTaat 10 3 3 
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Table 43-4 
Telephone User Part (TUP) Message Headers 

Mnemonic Message Hex Added 
Bytas 
Shown 

lAM Inittal address message 11 3+ 
IAI InitIal address wtth Information 21 3+ 
SAM Subsequent address message 31 1+ 
SAO Subsequent address wtth one signal 41 1 
GSM General forward setup information 12 2+ 
COT Continuity Signal 32 0 
CCF Continuity-failure signal 42 0 
GRQ General request message 13 1 
ACM Address complete message 14 
CHG Charging message 24 0+ 
SEC Swltchlng-equipment-congestlon 15 0 
CGC Circult-group-congestlon 25 0 
NNC National-network-oongestion 35 0 
ADI Address Incomplete signal 45 0 
CFL Cali-failure signal 55 0 
SSB Subscriber-busy signal 65 0 
UNN Unallooated-number signal 75 0 
LOS Une-out-of-service signal 85 0 

SST Send-speclal-informatlon tone signal 95 0 
ACB Access barred signal A5 0 
DPN Digital path not provided Signal B5 0 

MPR Mlsdlal .. d trunk prefix C5 0 
EUM Extended unsuccessful backward setup F5 3 
ANU Answer signal, unqualified 06 0 
ANC Answer Signa!. oharge 16 0 
ANN Answer signal, no charge 26 0 

CBK Clear-back signal 36 0 

ClF Ctear-forward signal 46 0 

RAN Reanswer signal 56 0 

FOT Forward-transfer signal 66 0 

CCL Calling party clear signal 76 0 

EAM Extended answer message indicat,on F6 0 

RLG Release-guard sfgnal 17 0 

BLO Blocking signal 27 0 

BLA Blocking-aoknowledgment 37 0 

UBL Unblocking signal 47 0 

UBA Unblocking-acknowledgment 57 0 

CCR Continuity-cheek-request signal 67 0 

RSC Reset -cirCUit Signal 77 0 

MGB Maintenance group blooklng 16 1+ 

MBA Maintenance group blocking acknowledge 28 1. 

MGU Maintenance group unblocking 38 1+ 

MUA Maintenance group unblocking acknowledgment 48 1. 
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Table 43·4 (Continued) 

Mnemonic Messag" Hflx Added 
Bytes 
Shown 

HGB Hardware faUure group blOek/no 58 i. 
HBA HardWare failure group blOcldng aoknowledgment 68 1. 
HGU HardWare faHure group unblooldng 78 ,. 
HUA HardWare fallure group unblocking aoknowledge 88 ,. 
GRS Circuit group reset 98 1+ 
GRA Circuit group reset-acknowledge AS 1+ 
SGSt Software generated group btoCldng B8 1+ 
SBAt Software generated group block/no-"cknowtedge C8 1. 
SGUt Software generated group unblooklng 08 1+ 
SUAt Software generated group unbtoCldng acknowledge Ea 1+ 
CFM CCBS facility meuage 19 1+ 
CPM CaHed party free message 29 O. 
CPA CaRed party answer 39 O. 
CSY Closed group seleotionlvalldatlon request 49 0+ 
CYM Closed group vaHdatlon cheok 59 3. 
CRM Closed group selection/valIdation response 69 5 
CLI Connection line Identity 79 1. 

t National optlon. 
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Table 43-5 
ISDN Message Headers 

Mnemonic Message Hex Added 
Bytes 
Shown 

lAM Initial address 01 5+ 
SAM Subsequent address 02 0+ 
INR Information request 03 1+ 
INF Information 04 1+ 
COT Continuity 05 1 
ACM Addres. complete 06 2+ 
FOT Forward transfer 08 0+ 
ANM Answer 09 2+ 
UBM Unsuooessful backward set-up information OA 1+ 
REL Release OB 0+ 
PAU Pause 00 0+ 
RES Aesume OE 0+ 
RLSO Released OF 0 
RLC Release complete 10 0 
CCR Continuity check request 11 0 
RSC Reset oircuit 12 0 
BLO Blocking 13 0 
UBL Unblocking" 14 0 
BLA Blooking acknowledgment 15 0 
UBA Unblocking aoknowledge 16 0 
GRS Reset circuit group 17 0+ 
CGB Clroult group blooklng 16 1+ 
CGU Circuit group unblocking 19 1+ 
CGBA Clrouit group blocking acknowledgment lA 1+ 
CGUA Circuit group unblocking acknowledgment lB 1+ 
CMR Call modification request 1C 1+ 
CMC Call modification completed 10 1+ 
RCM Reject connect modify 1E 1+ 
FAR F acUity request 1F 1+ 
FAA Facility accepted 20 1+ 
FRJ Facility reject 21 2+ 
FAD Facility deactivated 22 1+ 
FAI Facility Information 23 2+ 
CSVR Closed group selectionlvalldation request 25 0+ 
CSVS Closed group selectlon/valldation response 26 1+ 
DRS Delayed release 27 0+ 
PAM Pass along 28 0+ 
GRA Reset clrcuft group acknowledgment 29 0+ 
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Figure 44-1 Breakout panel on V.35 Test Interrace Module (TIM). 
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Figure 44-2 V.35 Green-Red LED Overlay. 
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44 V.3S 

Figure 44-1 and Figure 44-2 show the TIM and the LED overlay for the V.35 interface. 
Once the V.35 module is installed. the following EIA functions are enabled: 

• Five balanced data and clock circuits and six single-wire. unbalanced control leads can be 
monitored On the front-panel green-red LEDs. 

• Thirteen V.35 circuits can be switched. patched, and tested on the breakout box on the 
module. 

• Up to five unbalanced control leads can be selected for real-time screen display. 

• Seven unbalanced leads can be monitored by menu and spreadsheet triggers. 

• Five single-wire, unbalanced V.35 leads, two single-wire, unbalanced auxiliary leads. and 
one two-wire. balanced auxiliary circuit come under spreadsheet control in emulate 
modes. 

• Also in emulate modes, five single-wire, unbalanced V.35 leads, twO single-wire. 
unbalanced auxiliary leads. one balanced, two-wire auxiliary circuit, six RTS-.cTS 
handshake timers, and tWO transmit delays can be regulated via an Interface Control menu 
screen. 

44.1 Connectors 

When you break a data line for testing. you may connect one end of the line to the 
TO DTE connector on the TIM (see top of Figure 44-1). Connect the other end of 
the line to the TO neE connector on the TIM. Even when the INTERVIEW is 
powered off, this provides a through connection for the data line. 

When Mode: iViO:,,!fOiL or"iR'fl;lM9NI:r<;;~ is the program selection, the 
INTERVIE\V monitors data passively through either (or both) TO connectors on the 
TIM. 

When the I.t\TERVIEW is operating in ;~fli1p<iei: mode (selected on the Line 
Setup menu), the EMULATE DCE LED on the TIM is red. This indicates that the 
TO DTE connector is active. The INTERVIEW is transmitting and receiving data 
through the TO DTE connector. 
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When Mode: -:j:t¥p~Ati.rQ.fi{,;, is the program selection, the unit transmits and receives 
data through the TO DCE connector. The El\fULATE DTE LED is red. and the 
EMULATE DeE LED is off. 

CAUTION: To connect the data line. you must interrupt the jlow oj 
data on the line, Be sure you have permission to break the line bejore 
dOing so, 

44.2 Green-Red LEOs 

The V,35 LED overlay (Figure 44-2) identifies fourteen LED indicators, Eleven of 
these represent V.35 circuits monitored at either of the line interfaces (TO DTE. TO 
DCE) on the test-interface module, An LED is dark when the unit is off. green 
when the unit is powered on but the lead is off or unterminated and red when the 
lead is at or above the on threshold, 

For two-wire. balanced (data and clock) circuits. LEDs are red (on) for relative 
voltages of A over B of over +0,3 V, For single-wire. unbalanced leads, the 
indicators go red at signals more positive than +3 V with respect to signal ground, 

Two of the LEDs switch to red when the unit is in a special mode, Remote mode or 
Freeze mode, Remote means that the unit is under remote control \~a the REMOTE 
or phone-jack interface, The remote-control feature is not implemented. 

The final LED label on the right end of the overlay is UA (user assigned), This 
LED monitors any lead or twisted pair of leads patched to the VA-input jack(s) on 
the module, See Figure 44-3, Any of the V,35 circuits that are not accounted for 
on the front overlay can be assigned to this LED by the user. 

It is important to note that the front-panel LED indicators always reflect TIM 
. activity, If the LEDs are active while data is being played back from disk, the 
activity is on the line, not in the data stored on the disk. Playback data may activate 
triggers that monitor interface leads, and it may generate a data-plus-leads display; 
but playback data never drives the green-red LEDs. 

44.3 Breakout Box 

The INTERVIE\V is tied to the digital communications line by two cable-connections 
on the interface module. one cable going to the DTE and one to the DeE. Refer to 
Section 44,1. In between the two cables are the INTERVIEW's drivers and receivers 
and, on the face of the module, a breakout area, The breakout area has a column 
of switches that allows any V,35 circuit to be opened, and two columns of patch 
jacks that allow circuits to be rerouted by patch cords. 
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Figure 10-3 in a previous section illustrated the posltion of the INTERVIEW's 
receivers and high-impedance monitors relative to the breakout and patching area of 
any TfM (including V.35) when signals are moving across the interface module under 
two different emulate conditions (ddYing and receiving) and in lVlonitor mode. Note 
that an opened switch will have a different effect on the screen display and LED 
display of signals depending on the lest mode. 

The top five DIP switches on the breakout box (Figure 44-1) correspond to the V.35 
balanced two-wire (data and clock) circuits. V.35 balanced circuits currently defined 
for international use are the following, with their pin designators in parentheses: TD 
(P,S), RD (R,T), SCTE (U, W), SCT (y, AA), and SCR (V. X). 

The next six DIP switches on the breakout box correspond (0 the V.35 unbalanced 
control leads. They are RTS (pin C), CTS (D). CD (F). DTR (H). DSR eEl. and 
RI (Jl. 

At the bottom of the breakout box are two additional balanced two-v.ire circuits, N 1 
(HH, KK) and N2 (J], LL). N stands for National: these circuits are reserved 
permanently for national use and mayor may not be implemented in a network. 

The DIP switches conduct signals straight through, or they open the circuits so that 
you can reroute them using one of the twisted-pair patch cords provided with the 
V.35 module. You may patch any of these pairs of leads to the leads on the 
opposite side of the DIP switches, or to the input or output jacks in the UA-input 
area on the TIM (Figure 44-3). 

NOTE: Always keep the colors of the twisted pair oriented in 
the same direction to maintain correct balance. For example. if 
you patch one pair of V.35 leads with the yellow wire on top and 
the blue wire on the bottom, be sure to connect the other end 
with the yellow on top and the blue on the bottom. 

NOTE ALSO: Patching or switching the leads on the from panel 
can affect not only the received data but also the actual data on 
the line. even when the INTERVIEW is in Monitor mode. 

44.4 Special Input and Output Pins 

Off to the right of the breakout area are two LEDs and another column of patch 
pins. The LEDs are a voltmeter for any unbalanced lead or balanced pair of leads 
patched to one or both tOP pins (A and B) on the pin column. These are the 
user-assigned inputs. The LEDs light when the input exceeds the input thresholds. 
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For balanced signals patched to the A and B jacks, the red + LED will go on for 
relative voltages of A over B of over + 0.3 V (Space). The green - LED will light 
for relative voltages of A over B of -0.3 V (Mark). 

For unbalanced leads, use only the A jack for patching. When a signal is patched to 
the A jack only, B is assumed to be signal ground. The on threshold for the red + 
LED in that case is +3 V, and -3 V for the green - LED. 

CAUTION, For unbalanced signals, patch only into pin A on the 
user-assigned Input: never use pin B. 

The INTERVIEW's triggers can monitor the unassigned input, and actions can be 
initiated when the signal crosses the appropriate threshold (+3 V for unbalanced V.35 
signals, or relative +0.3 V for balanced V.35 signals). 

The user-assigned input can also catch glitches on any interface lead. Whenever the 
voltage crosses the +3 V threshold on an unbalanced lead or the +0.3 threshold (A 
over B) on a balanced circuit for at least one microsecond, the input latches until the 
trigger logic (the VA field on interface conditions) can check it. 

:Figurc 44-3 A separate column of patch jacks ptovides UA input 
and ten special output jacks. 

Below the VA input are ten more patch jacks. See Figure 44-3. The first nine are 
output jacks. Two of the outputs supply +5 V and -5 V, respectively, through 
l-kohm resistors. 
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The 5 V output pins mal' be used to patch steady spaces or marks Out to the 
interface-access leads. For A-lead patching, +5 V is a space. and -5 V is a mark. 
For balanced patching, orienting both ends of the patch the same way (yellow on 
top, for instance) wilt output a space or on signal: while turning either end of the 
patch over will output a mark or off signaL 

The third and fourth output pins are at signal ground. These are provided for 
balanced or unbalanced use. 

The next four jacks allow you to patch the output of three auxiliary V.35 drivers that 
are controlled by trigger actions on the Protocol Spreadsheet and by selections on the 
Interface Control menu. Refer back to Sections 10.5 and 10.6 of the manual for a 
discussion of program control over AUX outputs. 

Patch the AUX 0 and AUX 1 output jacks to unbalanced leads that you 'wish to 

control via the program. Then use the AUX 0 and AUX 1 selections on the 
Protocol Spreadsheet and the Interface Control menu (refer to Figure 10-8 and 
Figure 10-14 in a previous section) to drive these leads on and off. AUX 2 on the 
spreadsheet and on the Interface Control menu controls the balanced output jacks 
AUX 2A and AUX 2B on the TIM. 

NOTE: The AUX pins on the test-interface module have 
nothing to do with the 25-pin TTL AUXILIARY connector on 
the rear of the unit. 

The bottom pin in the input-output area of the TIM is a test point for pin L on the 
V.35 connectors. This is an unbalanced signal that is "reserved for future 
international use." 

44.5 Screen Display of Lead Status 
Five V.35 control leads can be selected for a data-plus-leads display, in which the 
control leads are represented by two-state timing lines dra1.VTI beneath TX and RX 
data. See Section 5.3(B). 

44.6 Monitoring V.35 Control Leads 
The status of seven V.35 Jeads can be tested by triggers. The leads are RTS, CTS, 
CD. DTR, DSR, RI, and a lead of the user's choosing patched to the UA-input jack 
(see 44.4 above). The status of the lead may be made a trigger-menu condition or a 
Spreadsheet condition. 

44.7 Control of Lead Activity in Emulate Modes 
Section 10 discussed the user's control over the standard (RS-232N.24) interface in 
emulate modes. The mechanisms for this control were (1) actions on the Protocol 
Spreadsneet and (2) fields On the Interface Control menu. Refer to Sections 10.5 
and 10.6. The same mechanisms apply in the same way to V.35. 
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Figure 45-1 and Figure 45-2 show the TIM and the LED overlay for the RS-449/V.36!V.37 
interface. Once the RS-449 module is installed, the following ErA functions are enabled: 

• Ten balanced data, control, and clock circuits and seven single-wire, unbalanced control 
leads can be monitored on the front-panel green-red LEDs. 

• Twenty RS-449 circuits can be switched. patched, and tested on the breakout box on the 
module. 

• Up to five cOntrol circuits can be selected for real-time screen display. 

• Seven control circuits can be monitored by menu and spreadsheet triggers. 

• Five two-wire. balanced control circuits, one two-wire, balanced auxiliary circuit, and two 
single-wire, unbalanced auxiliary leads come under spreadsheet contra/in emulate modes. 

• Also in emulate modes, five two-wire, balanced control circuits, one balanced, two-wire 
auxiliary circuit, two single-wire, unbalanced auxiliary leads, six RS-CS handshake timers, 
and tWO transmit delays can be regulated via an Interface Control menu screen. 

45.1 Connectors 

\Vhen you break a data line for testing, you may connect one end of the line to the 
TO DTE connector on the TIM (see top of Figure 45-1). Connect the other end of 
the line to the TO DCE connector on the TIM. Even when the Il'-'TERVIEW is 
powered off, this provides a through connection for the data line. 

When Mode! mW1>i19,i:iiJJp!'i.k, or ~tif~~. is the program selection, the 
INTERVIEW monitors data passively through either (or both) TO connectors on the 
TIM. 

When the INTERVfEW is operating in '\~!#:4'rn;p~; mode (selected on the Line 
Setup menu), the EMULATE DCE LED on the TIM is red. This indicates that the 
TO DTE connector is active. The INTERVIEW is transmitting and receiving data 
through the TO DTE connector. 

\Vhen Mod.: @#~~i*J1i\ is the program selection, the unit transmits and receives 
data through the TO DCE connector. The EMU LA TE DTE LED is red, and the 
EMULATE DCE LED is off. 
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CAUTION: To connect the data line, you must interrupt the flow of 
data on the line. Be sure you have permission to break the line before 
doing so. 

45.2 Green-Red LEOs 

The RS-449 LED overlay (Figure 45-2) identifies twenty LED indicators. Seventeen 
of these represent RS-449 circuits monitored at either of the line interfaces (TO 
DTE, TO DCE) on the test-interface module. An LED is dark when the unit is off, 
green when the unit is powered on but the lead is off or unterminated and red when 
the lead is at or above the on threshold. 

For two-wire, balanced circuits, LEDs are red (on) for relative voltages of A over B 
of over +0.3 V. For single-wire, unbalanced leads, the indicators go red at signals 
more positive than +3 V with respect to signal ground. 

Two of the LEDs switch to red when the unit is in a special mode, Remote mode or 
Freeze mode. Remote means that the unit is under remote control via the REMOTE 
or phone-jack interface. The remote-control feature is a future enhancement. 

The final LED label on the right end of the overlay is VA (user assigned). This 
LED monitors any lead or twisted pair of leads patched to the VA-input jack(s) on 
the module. See Figure 45-3. Any of the RS-449 circuits that are not accounted 
for on the front overlay can be assigned to this LED by the user. 

It is important to note that the front-panel LED indicators always reflect TIM 
activity. If the LEDs are active while data is being played back from disk, the 
activity is on the line, not in the data stored on the disk. Playback data -may activate 
triggers that monitor interface leads, and it may generate a data-pius-leads display; 
but playback data never drives the green-red LEDs. 

45.3 Breakout Box 

The l1'\TERVIEW is tied to the digital communications line by two cable-connections 
on the interface module, one cable going to the DTE and one to the DCE. Refer to 
Section 45.1. In between the two cables are the 11'\TERVIEW's drivers and receivers 
and, on the face of the module, a breakout area. The breakout area has a column 
of switches that allows any RS-449 circuit to be opened, and two columns of patch 
jacks that allow circuits to be rerouted by patch cords. 

Figure 10-3 in a previous section i1lustrated the position of the INTERVIEW's 
receivers and high-impedance monitors relative to the breakout and patching area of 
any TIM (including RS-449) when signals are moving across the interface module 
under tWO different emulate conditions (driving and receiving) and in Monitor mode. 
Note that an opened switch will have a different effect on the screen display and 
LED display of signals depending on the /est mode. 
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The top ten DIP switches on the breakout box (Figure 45-1) correspond to the 
RS-449 balanced two-wire circuits. RS-449 balanced circuits currently defined are 
the following. with their pin designators in parentheses: RS (7. 25). CS (9. 27). SO 
(4. 22). RR (13. 31). RD (6. 24). DM (11. 29). TR (12. 30). ST (5. 23). RT (8. 
26). and TT (17. 35). 

The next ten DIP SWitches on the breakout box correspond to RS-449 unbalanced 
leads. They are IC (15). SQ (33). RL (14). LL (10). TM (18). SS (32). SB (36). 
SF/SR (16). SI (2). and IS (28). 

The DIP sv.itches conduct signals straight through. or they open the circuits so that 
you can reroute them using one of the twisted-pair patch cords provided with the 
RS-449 module. You may patch any of these pairs of leads to the leads on the 
opposite side of the DIP sv.itches. or to the input or output jacks in the t:A-input 
area on the TIM (Figure 45-3). 

NOTE: Always-keep the colors of the twisted pair oriented in 
the same direction to maintain correct balance. For example, if 
you patch one pair of RS-449 leads with the yellow wire on top 
and the blue wire on the bottom. be sure to connect the other 
end with the yellow on top and the blue on the bottom. 

NOTE ALSO: Patching or switching the leads on the from panel 
can affect nOt only the received data but also the actual data on 
the line, even when the INTERVIEW is in Monitor mode. 

Off to the right of the breakout area is a single column of patch pins without DIP 
s",itches. Included in this column are three additional RS-449 unbalanc!'d leads: SC 
(37). RC (20). and NS (34). 

Also induded among the patch pins at the lower right is one balanced two-wire 
circuit. N (3. 21). N stands for national. This circuit is reserved permanently for 
national use. 

45.4 Special Input and Output Pins 

Off to the right of the breakout area are two LEDs and another column of patch 
pins. The LEOs are a voltmeter for any unbalanced lead or balanced pair of leads 
patched to one or both tOP pins (A and B) on the pin column. These are the 
user-assigned inputs. The LEDs light when the input exceeds the input thresholds. 
For balanced signals patched to the A and B jacks, the red + LED will go on for 
relative voltages of A over B of over + 0.3 V (Space). The sreen - LED will light 
for relative voltages of A over B of -0.3 V (Mark). 

For unbalanced leads. use only the A jack for patching. When a signal is patched to 
the A jack only. B is assumed to be signal ground. The on threshold for the red + 
LED in that case is +3 V. and -3 V for the green - LED. 
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CAUTION: For unbalanced signals, patch only into pin A on the 
user-assigned input: never use pin B. 

The INTERVIEW's triggers can monitor the unassigned input, and actions can be 
initiated when the signal crosses the appropriate threshold (+3 V for unbalanced 
RS-449 signals, or relative +0.3 V for balanced RS-449 signals). 

The user-assigned input can also catch glitches on any interface lead. Whenever the 
voltage crosses the +3 V threshold on an unbalanced lead or the +0.3 threshold (A 
over B) on a balanced circuit for at least one microsecond, the input latches until the 
trigger logic (the UA field on interface conditions) can check it. 

Figure 45-3 A separate column of patch jacks provides UA input 
and fourteen special jacks. 

Below the UA input are fourteen more patch jacks. See Figure 45-3. The first eight 
are output jacks. Two of the outPUtS supply +5 V and -5 V. respectively, through 
l-kohm resistors. 

The 5 V output pins may be used to patch steady spaces or marks out to the 
interface-access leads. For A-lead patching. +5 V is a space, and -5 V is a mark. 
For balanced patching, orienting both ends of the patch the same way (yellow on 
top. for instance) will output a space or on signal; while turning either end of the 
patch over will output a mark or off signal. 

The third and fourth output pins are at signal ground. These are provided for 
balanced or unbalanced use. 
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The next four jacks allow you to patch the output of three auxiliary RS-449 drivers 
that are controlled by trigger actions on the Protocol Spreadsheet and by selections 
on the Interface Control menu. Refer back to Sections 10.5 and 10.6 of the manual 
for a discussion of program control over AUX outputs, 

Patch the AUX OA and AUX OB output jacks to balanced leads that you wish to 
control via the program, Then use the AUX 0 selection on the Protocol Spreadsheet 
and the Interface Control menu (refer to Figure 10-8 and Figure 10-14 in a previous 
section) to drive this circuit on and off. AUX 1 and AUX 2 on the spreadsheet and 
on the Interface Control menu controls the unbalanced output jacks AUX 1 and 
AUX 2 on the TIM, 

NOTE: The AUX pins on the test-interface module have 
nothing to do with the 25-pin TTL AUXILIARY connector on 
the rear of the unit, 

Below the output area of the pin column are lest points for five additional RS-449 
unbalanced leads: SC (37). RC (20). NS (34). and N (3. 21). Frame ground is 
provided by the bottom pin in the column, 

45.5 Screen Display of Lead Status 

Five RS-A49 control leads can be selected for a data-plus-leads display. in which the 
control leads are represented by two-state timing lines drawn beneath TX and RX 
data. See Section 5,3 (B). The Display Setup menu and the data-plus-leads screen 
use the RS-232 names for leads. Consult Table 45-1 for the appropriate lead-name 
conversions, 

Table 45-1 
RS-449IRS-232 Conversion for Display and Triggering 

To test or display 
this RS-449 lead. 

RS 

CS 

RR 

DM 
TR 

(SD 

(RD 

. select this RS-232 
tead on menu or spreadsheet 
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45.6 Monitoring RS-449 Control Leads 

The status of seven RS-449 leads can be tested by triggers, The leads are RS, CS, 
RR, TR, DM, IC, and a lead of the user's choosing patched to the UA-input jack 
(see Section 45.4 above). The status of the lead may be made a trigger-menu 
condition or a Spreadsheet condition, The trigger menus and the spreadsheet 
"tokens" use RS-232 circuit names: refer to Table 45-1 for the circuit-name 
conversions. 

45.7 Control of Lead Activity in Emulate Modes 

Section 10 discussed the user's control over the standard (RS-232/V,24) interface in 
emulate modes, The mechanisms for this control were (1) actions on the Protocol 
Spreadsheet and (2) fields on the Interface Control menu, Refer to Sections 10.5 
and 10.6. The same mechanisms apply in the same way to RS-449. 
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Figure 46-1 and rigure 46-2 show the TIM and LED overlay for the X.21 interface. Once the 
X.21 module is installed. the following functions are enabled: 

• The six balanced data. controi. and clock circuits can be monitored on the front-panel. 
green-red LBOs. 

• Six X.21 circUits can be switched. patched. and tested on the breakout box on the 
modwe. 

• C and I conttol1eads can be selected for real-time screen display. 

• When the X.21 layer-personality package has been loaded in from the Layer Setup screen 
or from a prllviously stored program, four data and contrOl leads and a fifth. 
user-assigned lead can be monitored by spreadsheet triMer. 

• When the X.21 layer package has been loaded. T and C (or R and I) come under 
spreadsheet c;ontrol in emulate modes. 

• The initial ~-setup phase-Call Setup phase or Data Transfer phase-can be controlled 
via an Interf~ce Control menu screeh. 

46.1 Conn._tors 

When yCiIU break a data line for testing, you may connect one end of the line to the 
TO DTlt connectorDll the TIM (see top of Figure 46-1). Connect the other end of 
the line to the TOnCE connector on the TIM. Even when the INTERVIEW is 
powered; off. this provides a through connection for the data line. 

When ""!ode: WfiiilIrn1J: or •• TIII1'8 is the program selection. the 
INTER\lJEW monitors data passively through either (or both) TO connectors on the 
TIM. 

When ~ INTERVIEW is operatint in _ fjjWMlIH mode (selected on the Line 
Setup ~). the EMULATE DCE LED on the TIM is red. ThIs indicates that the 
TO nTEjconnector is active. The INTERVIEW is transmitting and receiving data 
through Ithe TO nn connector. 
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W'hen Mode! :::J;i~Jj5::titiU is the program selection, the unit transmits and receives 
data through the TO DeE connector. The EMULATE DTE LED is red, and the 
EMVLA TE DeE LED is off. 

CAUTION: To connect the data line, you must interrupt the flow of 
data on the line. Be sure you have permission (0 break the line before 
doing so. 

46.2 Green-Red LEOs 

The X.21 LED overlay (Figure 46-2) identifies nine LED indicators. Six of these 
represent X.21 circuits monitored at either of the line interfaces (TO DTE, TO DeE) 
on the test-interface module. An LED is dark when the unit is off, green when the 
unit is powered on but the lead is off or unterminated and red when the lead is at or 
above the on threshold. 

For two-wire, balanced X.21 circuits, LEDs are red (on) for relative voltages of A 
over B of over +0.3 V. 

Two of the LEDs switch to red when the unit is in a special mode, Remote mode or 
Freeze mode. Remote means that the unit is under remote control via the REMOTE 
or phone-jack interface. (The remote-control feature is not implemented.) 

The final LED label on the right end of the overlay is VA (user assigned). This 
LED monitors any twisted pair of leads patched to the UA-input jacks on the 
module. See Figure 46-3. A circuit patched to the UA inputs can be tested by the 
program in Run mode via a LEADS UA ON/OFF condition on the Protocol Spreadsheet 
(see Section 32). 

It is important to note that the front-panel LED indicators always reflect TIM 
activity. If the LEDs are active while data is being played back from disk, the 
activity is on the line, not in the data stored on the disk. Playback data may activate 
triggers that monitor interface leads, and it may generate a data-plus-leads display; 
but playback data never drives the green-red LEDs. 

46.3 Breakout Box 

The INTERVIEW is tied to the digital communications line by two cable-connections 
on the interface module, one cable going to the DTE and one to the DeE. Refer to 
Section 46.1. In between the two cables are the INTERVIEW's drivers and receivers 
and, on the face of the module. a breakout area. The breakout area has a column 
of switches that allows any X.21 circuit to be opened, and two columns of patch 
jacks that allow circuits to be rerouted by patch cords. 
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Figure 10-3 in a previous section illustrated the position of the INTERVIEW's 
receivers and high-impedance monitors relative to the breakout and patching area of 
any TIM (including X.21) when:llignais are moving across the interface module under 
two different emulate conditions (driving and receiving) and in Monitor mode. Note 
that an opened switch will have a different effect on the screen display and LED 
display of signals depending on the test mcde. 

The six DIP switches on the breakout box (Figure 46-1) correspond to the X.21 
balanced two-wire (control. data, and clock) circuits. X.21 circuits are the following. 
with their pin designators in parentheses: C (3, 10). I (5. 12). T (2, 9). R (4. 11). S 
(6. 13). and B (7. 14). C and I are control circuits. T and R are data circuits. Sand 
B are clock circuits. 

The OIl> switches conduct signals straight through. or they open the circuits so that 
you can reroute them using one of the twisted-pair patch cords provided with the 
X.21 module. You may patch any of these pairs of leads to the leads on the 
opposite side of the DIP switches. or to the input or output jacks in the UA-input 
area on the TIM (Figure 46-3). 

NOTE: Always keep the colors of the twisted pair oriented in 
the same direction to maintain correCt balance. For example, if 
you patch one pair of X.21 leads with the yellow wire on top and 
the blue wire on the bottom, be sure to connect the other end 
with the yellow on top and the blue on the bottom. 

NOTE ALSO: Patching or switching the leads on the front panel 
can affect not only the received data but also the- actUal data on 
the line. even when the INTERVIEW is ill Monitor mode. 

46.4 Special Input and Output Pins 

Off to the right of the breakout area are two LEDs and another column of patch 
pins. The LEDs are a voltmeter for any balanced pair of leads patched to both top 
pins (A and n) on the pin column. These are the user-assigned inputs. The LEDs 
light when the input exceeds the input thresholds. For balanced signals patched to 
the A and n jacks, the red + LED win go on for relative vohages of A over B of 
over + 0.3 V (Space). The green - LED will light for relative voltages of A over B 
of -0.3 V (Mark). 

The INTERVIEW's triggers can monitor the unassigned input. and actions can be 
initiated when the signal crosses the appropriate threshold (relative +0.3 V for 
balanced X.21 signals). 
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Figure 46 .. 3 A special column of patch jaeks provides UA input, 
positive and negative output jacks. two electrical grounds. a test 
point for pin 15. and case ground. 

CAUTION: For unbalanced signals, patch only into pin A on the 
user-assigned input: never use pin B. 

The user-assigned input can also catch glitches on any interface lead. Whenever the 
voltage crosses the +0.3 threshold (A over B) for at least one microsecond. the input 
latches until the trigger logic (the UA field on interface conditions) can check it. 

Below the UA input are six more patch jacks. See Figure 46-3. The lrrst two are 
output jacks that supply +5 V and -5 V, respectively, through I-kohm resistors. 

The 5 V output pins may be used to patch steady spaces or marks out to the 
interface-access leads. For balanced patching, orienting both ends of the patch the 
same way (yellow on top. for instance) will output a space or on signal; while turning 
either end of the patch over will output a mark or off signal. 

The third and fourth pins are at signal ground. 

The next to last pin on the special column is a test point for pin 15 on the X.21 
connectors. 

The bottom pin in the input-output area of the TIM is case ground. 

46.5 Screen Display of Lead Status 

C and I control leads can be selected for a data-plus-leads display, in which the 
control leads are represented by two-state timing lines drawn beneath T and R data. 
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By pusiling the Run-mode softkey labeled SINGlL+L or DUAL+L (see Section 5). the 
user can monitor not only T and R display, but also a timing pattern for C and I 
control leads. A display of single-line data plus control leads is illustrated in 
Figure 46-4. The two states of the timing pattern can be defined in visual terms as 
lowlhigh, in CClTT Recommendation X.21 terms as offlon, and in electrical terms as 
minuslplus voltage. 

Control leads are selected for display on the Display Setup menu. EIA leads 
available for screen mOnitoring are C and I (selectable as a pair). See Figure 46-5 
for the single selection subfield under Type: l~~§li. 

Flgu .... 46-5 Two X.21 control leads are aeleelable under Type: DATA+LEADS. 

If control leads are not set to be buffered on the Front-End Buffer Setup screen, 
control-lead status will not be available for data-plus-leads display and triggering. 
See Section 7. 1(9) on buffering control leads. 
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A full set of I~ds is written to the bottom of the sixteen-line display area only if it 
fits completely. A full set is one or two lines of TfR data (with R underlined) and 
separate state-and-timing lines for C and I if specified previously on the Display 
Setup menu. For SINGL+L display. five full sets of data leads plus control leads will be 
accommodated on the display at one time. For DUAL+L display. four sets of leads will 
be disPlayed on one screen (as in Figure 46-4). 

The purpose of the data-plus-leads display is to show the sequence of events. Two 
data bytes (or a data byte and a control-lead transition) are never displayed in the 
same vertical column. Otherwise. the order of their occurrence would be lost to the 
display. Even if the events were detected a millisecond or a microsecond apart. they 
are displayed in sequence. 

Precise timing intervals. to a resolution of ten microseconds. between lead and data 
and between two leads can be attained both for live and recorded data with a simple 
trigger program that uses timers. Timer increments are discussed in Section 7. FEB 
Setup. and Section 17. Tabular Statistics. 

46.6 Monitoring X.21 Control leads 

The status of both X.21 data leads and both control leads can be tested by 
conditions on the Protocol Spreadsheet. These conditions are described in detail in 
Section 32.4. The leads are T, C. R. and I. plus a lead of the user's choosing 
patched to the UA-input jack (see Section 46.4 above). 

46.7 Control of lead Activity In Emulate Modes 

After loading in the layer-personality package for X.21. the user may control one 
side of the X.21 interface in emulate modes. The mechanisms for this control are 
actions on the Protocol Spreadsheet. See Section 32 for an explanation of the X.21 
protocol package. 

46.8 Interface Control Menu Screen 

Figure 46-6 shows the programming selections on the Interface Control menu screen 
for X.21. 
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Phase: 
Maintain: 

i~iii.ii.· iiiii ••• MWM -r -
Figure 46-6 On the Interface Control menu, lead stalUS can be maintained during 

Ptogram mode and inilial line-selup status can be spet:ified~ 

(A) Initial Phase 

In order to monitor and transmit X.21 data and higher-level data correctly 
without exiting Run mode and reconfiguring the line setup, the X.21 layer 
package provides two different "phases" of the transmitter and the receivers. 
These phases are called call setup and data transfer, and they may be 
programmed via sOftkey as spreadsheet actions. See Section 32.5(C). 

The initial configuration phase that the program adopts upon entering Run mode 
is selectable on the X.21 Interface Control setup menu. See Figure 46-6. The 
default program-initiating phase is data transfer. 

When the program is in call-setup phase, data is monitOred and sent according 
to the following format and code: ASCII code, ...... sync pattern, 7 data bits, odd 
parity, no :SCC. In data-transfer phase, the format and code are as defined by 
the user on the Line Setup menu. 

(B) Maintain Lead Status 
Maintain: m! aUowsyou to preserve the current lead status even after exiting 
Run mode. Use this selection when. for example, you want to remain in 
data-transfer phase while you go into the Protocol Spreadsheet and revise the 
up~r-layer program. 

If you select Maintain: 1m;. all interface leads will be reset to the off voltage 
each time the unit leaves Run mode. 
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OPEN •• THRU 

A BUS FEM 

system-slde 
test points ---++---'t 

A BUS MALE 

eonnector-sida 
test points '---++----1'1- AUTO TERMN 

BUS FEM G EMULATE 

~ ~~~ ::\'~E CD A BUS EN 

B aus MALE • B BUS EN 

• MESSAGE 

@ 

Figure 47 ... 1 RS-485 Interface Module. 
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R5-485 is a dual tri-state bus interface designed to operate to the British Telecom 
Specification RC-8245. 

47.1 RS-485 Test Interface Module 

Figure 47-1 shows the TIM for the RS-485 interface. With the unit powered off. 
insert the TIM into the module slot at the rear of the unit and press until it latches. 
After booting. the start-up screen will show RC-8245 as the installed TIM. 

(A) Connectors 
The connectors on the &8-485 TIM provide access to either (or both) bus(es). 
Use the connector(s) to monitor or emulate on either bus without breaking the 
circuit. If you do break a data line for testing. connect one end of the line to 
the female (top). connector on the TIM (Figure 47-1). Connect the other end 
of the line to the male (bottom) connector on the TIM. Even when the 
INTERVIEW is powered off, this provides a through connection for the data 
line. (For connector pin-designations. consult Table 1-7A.) 

CAUTION: If you must interrupt the flow of data on the line, be 
sure you have permiSSion to break the line before doing so. 

When Mod .. : 'iMii,.II'!!li91ii:M{ or ~ is the program selection, the 
fNTERVIEW only monitors data passively through the connector(s) on the TfM. 

When Mod,,: t~~&i' is the program selection. the 11'.'TERVIEW can also 
transmit data through the connector(s). i~~' is not a valid selection 
since RS-485 does not have one-to-one DeE to DTE connections. 

(B) Breakout Box 
The INTERVIEW is tied to the digital communications line by the two cable 
connections on the interface module. Refer to Section (A) above. In between 
the cables are the INTERVIEW's drivers and receivers and. on the face of the 
module. a breakout area. The TIM in Figure 47-1 shows the normal settings for 
all DIP switches. 
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The top fo.gr DIP switches on the breakout box control the two RS-485 
balanced, dual-lead data circuits. In the THRU position, the DIP switches 
conduct signals straight through to the connectors. When OPEN, as in 
Figure 47-2, either bus may be disconnected at the female or male (or both) 
connector(s). To access two (logically) separate devices, for example, OPEN the 
A BUS FEM and B BUS MALE (or the A BUS MALE and B BUS FEM) switches. 

NOTE: The DIP switches do not control the A BUS EN and 
B BUS EN LEDs to the right of the breakout box. The buses 
are enabled/disabled via the RTS and DTR control leads. 

When the INTERVIEW is in emulate mode and the AUTO TERMN switch is in the 
THRU position, 130-ohm resistors will automatically be placed across the buses 
when the INTERVIEW enters Run mode. The resistors remain in place until a 
monitor-mode program is run. 

When the AUTO TERMN switch is THRU, the four single-pole switches at the 
bottom of the breakout box should be OPEN, as shown in Figure 47-2. To 
selectively terminate the bus(es) at a given connector, first OPEN the AUTO 

TERMN switch. Then set the appropriate connector-termination switch(es) to 
THRU. 

Figure 47-2 also shows the logical location of the RS-485 TIM's test points. 
(Refer to Figure 47-1 for the physical location of the test points on the TIM.) 
Access these test points or reroute the circuits using one of the twisted-pair 
patch cords provided with the RS-485 module. 

NOTE: Always keep the colors of the twisted pair oriented in 
the same direction to maintain correct balance. For example, if 
you patch one pair of RS-485 leads with the yellow wire on top 
and the blue wire on the bottom, be sure to connect the other 
end with the yellow on top and the blue on the bottom. 

NOTE ALSO: Patching or switching the leads on the front panel 
can affect not only the received data but also the actual data on 
the line, even when the INTERVIEW is in Monitor mode. 
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I MALE CONNECTOR I I FEMALE CONNECTOR I . 

-c::J---< 
A BUS A BUS ,..---, 
MALE FEM '----' 

A BUS · ~ . · .. T A SUS 
MALE .- .- FEM 

(TlmMN) · · .... (TERMN) 

I I - -

BBUS B BUS 
MALE FEM · _. · .... . 

· .... . 
Ld:~S B~ MALe FEM 

(TER~) (TSRMN) 

--

A BUS B BUS 

Key: 

connector-side t.st point 
system-side test pOint 

[==:J 13G-ohm resistor 

! ! 
INTERVIEW 

Figure 47-2 The~ is a pair of DIP switches for each 'bus. One switch controls the connection from 
the bus to the female connector; the other controls 1he connection to tbe male connectoT. When the 

AUTO TERMN switch is OPEN. use the fOUl connector-tetn'rination switches (lo<;:ated below 
Ihe AUTO TERMN switch on the TIM) to seleeUvely place UO-ohmresist"rs across the 

balanced ~uses. To illustrate their positions. all switches in this figure are OPEN. 

(C) LEOs 

Off to the right of the breakout area are four LEOs. The top LEO is on (red) 
wh~ the Line Setup menu is. configured to emulate OTE. 

The next two LEOs, A BUS EN and B BUS EN, indicate which bus has been 
enabled/disabled via the Interface Control Screen, a spreadsheet EIA action. or 
the 'c ctl..,;.eia routine. The default is both buses enabled. An "on" status for 
either of these LEOs means only that a bus is enabled. not that a driver has 
been activated. The status of the control leads, moreover. does not effect what 
is monitored. 
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Finally. the MESSAGE LED lights only when the line drivers are activated during 
an actual transmission. At higher speeds, rapid transition between on and off 
may cause the MESSAGE LED to appear constantly on. The MESSAGE LED. 
however. should not actually remain on between transmissions. If it does. return 
to monitor mode. 

(0) TIM Operation 
With an RS-485 TIM installed and the Line Setup menu configured 
appropriately for emulate mode (see Section 47.2(A) below). the Il'.'TERVIEW 
outputs a constant stream of flags. In accordance with RC-8245 protocol. 
however. the TIM limits the number of flags output to the line. In this HDLC 
protocol. three flags precede and one flag follows each message. 

The RS-485 TIM detects the presence of data messages transmitted by the 
INTERVIEW (the result of spreadsheet SEND actions or C transmit routines). 
Only then does the TIM activate the drivers to allow transmission of three 
leading flags. the message. and one trailing flag. As soon as the transmission is 
complete, the TIM returns the drivers to their tri-state mode. 

Excluding protocol flags. the minimum length of a message is four bytes. A 
message with fewer bytes causes the drivers to tri-state too early. resulting in an 
incomplete message. 

47.2 Program Setup 

(A) Line Setup 
With the RS-485 TIM installed. make the following selections on the Line Setup 
menu: 

Mode: 'e:~9~%:i.m§MllNlt.qR. or:~~prn 
Format: :if!g@ 
Clock Souroe: @~i~;mUii 
Xm/l Idle Char: '£ (in emulate mode) 
Speed: 128000 (maximum speed) 
NRZI: \¥ii:l'l 

(8) Screen Display 
On any of the four data-screens, the A bus will be displayed as TD data and 
the B bus as (underlined) RD data. See Figure 47-3. 

Notice in the dual-line display in Figure 47-3 that the INTERVIEW transmits 
first on both buses simultaneously. Subsequent transmissions alternate between 
the two buses. Also notice that the only flags in the display are those required 
for the RC-8245 protocol. All others are automatically suppressed by the TIM. 
Use the Suppress field on Display Setup menu to exclude protocol flags from 
Run-mode displays. 
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Figure 47 ... 3 In emulate mode, INTERVIEW transmissions on the A bus are displayed as TD data 
and transmIssions on the B bus as RD data. In this figure. 1he ini1ial message is- transmitted on 
both buses simultaneously. The remaining transmissions altetnate between the A and B buses. 

(C) Program Control of Buses 

The RTS control lead enables/disables the A bus; DTR controls the B bus. The 
initial condition of RTS and DTR can be set via the Interface Control Screen. 
See Section 10.6. To programmatically enable/disable the buses, use the EIA 

action on the Protocol Spreadsheet (ot Trigger menu). Consult Section 28.2(B) 
for more information on the EIA spreadsheet action. 

You may transmit messages on an enabled bus via a SEND action (see Section 
28.2) or one of the C transmit routines (Section 59.3). 

The following program on the Protocol Spreadsheet uses the SEND action to 
generate the display in Figure 47-3: 

LAYER: 1 
ST ATE: transmit 

CONDITIONS: KEYBOARD" " 
ACTIONS: EIA RTS ON DTR ON 

SEND "A and B buses--start up message • GOOD_BCC 
CONDITIONS: DTE STRING "A ana S" WAIT_EOF 
ACTIONS: ElA DTR OFF 

SEND "A bUll message • GOOD_SCC 
CONDITIONS: DTE STRING "A bus' WAIT EOI' 
ACTIONS: EIA RTS OFF DTR ON -

SEND "S bus me •• age • GOOD_SCC 
CONDITIONS: DeE STRING "S bus' WAIT EOI' 
ACTIONS: EtA RTS ON DTR OFF -

SEND' A bus message • GOOD _SCC 

NOTE: Remember that the minimum length of a message is four 
bytes. Also notice in the example above that the programmer's 
messages do not include protocol flags. 
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Accomplish the same result with the ctl_cia routine (see also Section 60.2). as 
in the following example: 

LAYER: 1 
STATE: transmit 

CONDITIONS: KEYBOARD' 
ACTIONS: 

ctl_eia(Ox/c, OxOO); 
) 

SEND "A and B buses--start up message • GOOD_BCC 
CONDITIONS: DTE STRING "A and B" WAIT EOF 
ACTIONS: -

ctl_eia(Ox/e, Ox02); 
) 

SEND "A bus message • GOOD_BCC 
CONDITIONS: DTE STRING "A bus' WAIT_EOF 
ACTIONS: 

{ 
ctl_eia(OX/d, Ox01); 

) 
SEND "B bus message • GOOD_BCC 

CONDITIONS: DCE STRING "B bus' WAIT_EOF 
ACTIONS: 

{ 
ctl_eia(Ox/e, Ox02); 

) 
SEND "A bus message • GOOD_BCC 
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ISDN BASIC RATE 
INTERFACE MODULE 

TO TE 

TO NT 

Figure 48-1 ISDN Interface Module_ 

ISDN "Ste .ATt I.IT IHTtRFACE 

Figure 411-2 ISDN LED overlay_ 
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ISDN is an optional interface in the Il'.'TERVIEW 7000 Series. The interface includes the 
ISDN Test Interface Module and the ISDN multiplexer board. 

In order to capture ISDN data on the INTERVIEW. your unit must be equipped with the 
ISDN option (OPT-951-15-1 for North America or OPT-951-15-2 for Europe). which 
consists of an ISDN multiplexer board and the removable Test Interface Module (documented 
in the following paragraphs). The system software necessary to control the hardware and 
provide the user interface for the protocol is Software Version 5.02 or above. Once installed 
in your unit. the ISDN mux board will not interfere with the operation of other. 
non-multiplexed ~IMs. such as RS-232 or X.21. Is is not compatible with Tl or G.7Q3 
TIMs. 

The TIM is installed as other interface TIMs are as described in Section 10. See Appendix 
14 for installation of the mux board. 

The ISDN Layer 1 protocol package (ISDN_D) is presented in Section 38. 

48.1 Overview of ISDN Testing Capabilities 

ISDN relies on digital (vs. analog) telephone lines and switching for modem less data 
communication. Digitized data is sent over both Band D channel~. Voice is 
transmitted on the B channels in digital form also. 

The INTERVIEW 7000 Series supports both single-channel and dual-channel (one B 
channel plus the D channel) Basic Rate ISDN monitoring and emulation. Primary 
Rate ISDN is transtnitted over Tl (Section 49) or G.703 (Section 50) lines. 

(A) Physical Characteristics 

The Basic Rate ISDN service provides an aggregate data rate of 192 Kbps. with 
144 Kbps available to userS: two 64 Kbps B-channels and one 16 Kbps 
D-channel per interface (2B+D). The additional 48 Kbps are used for framing 
and maintenance. 

The INTERVIEW's physical interface conforms to CeITT I-Series 
Re<;:ommendations. The physical connectors and the ISDN Test Interface 
Module are discussed in Section 48.2. 
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The INTERVIEW normally transmits and expects to receive ISDN data encoded 
in Alternate Mark Inversion Format (AMI). In AMI, the polarity of each 
sequential one (mark) alternates with reference to the zero (space) voltage level. 
(See Figure 49-2.) 

(8) 8 Channels 

The two ISDN B-channels transport either data or voice at 64 Kbps. They are 
designated as "Bi" and "B2" and are selectable on the ISD:>.' Interface Setup 
screen for monitoring or emulating. All bit patterns are acceptable user data 
and none of the bits are to be stolen for signaling. Common channel signaling 
for calls on the B channel is out-of-band, carried on the D channeL This 
speeds the sending of data on the B channeL 

(C) 0 Channel 

The ISDN D-channel transports data (vs. voice) at 16 Kbps. It is selectable on 
the ISDN Interface Setup screen for monitoring or emulating. The D channel 
carries the common channel signaling for calls on the B channel, accessing a 
circuit switch network. These common channel signals are for establishing, 
maintaining. accounting for, and terminating connections. 

The D channel uses LAPD protocol at Layer 2 and Q.931 at Layer 3 for 
signaling. The same D channel also accesses the X.25 packet-switching 
network. It uses X.25 at Layer 3 for packet-switching. 

(D) Data Capture 

The Front-End Buffer can capture one ISDN channel in real-time for 
immediate analysis or recording and playback. Capture speeds are 64 Kbps for 
a B channel and 16 Kbps for the D-channeL 

Unlike Tl and 0.703 protocols. aggregate record is not available for ISDN. If 
high-speed record is selected on the Line Setup screen, the only channel 
recorded will be the channel selected on the Interface Control screen (even if 
the INTERVIEW is monitoring both the D channel and one of the B channels 
via the ISDN trace application package, OPT-951-35). 

(E) Dual-Channel Testing 

Whenever you specify one of the B channels in the Channel: field on the ISDN 
Interface Setup menu, your configuration is "dual channeL" This means that 
you have access to the specified B channel plus the D channel. You always 
have access to the D channel, whether your Channel: selection is the D channel 
or one of the B's. You never can access both B channels in a single test run. 

The format and code selections you make on the Line Setup screen pertain to 
the single channel you have selected on the ISDN Interface Setup screen. 
These line-setup selections are indicated at the top of the run-time display and 
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derermine ~e appearance of the data stream on the screen. Protocols selected 
on :the Layer Setup screen also pertain to single specified channel only. This 
means that protocol-package traces and spreadsheet softkeys will be geared to 
the specified channel only. 

In Ii dual-channel configuration (that is, when the specified channel is one of 
the! B channels), the D channel is accessible for monltoring and for data 
tral!Wnissions via C-lt211glU2gtl on the Protocol Spreadsheet. See Section 38, 
"I$DN D Channel," and Section 76, "ISDN D Channel Library," for a 
di~ussion of the C-language tools available for dual-channel operation. 

(F) SI~g1e-ehannel Testing 
When you specify the D channel in the Channal: field on the ISDN Interface 
Setup menu, your configuration Is "single channel." This means that your line 
setUp, data display, and protocol packages (including traces and spreadsheet 
so£1keys) an pertain to the D channel. 

In single-channel operation. the C-1anguage tools necessary for dual-channel 
~ratlon are extraneous for monitoring or emulating on the D channel. The 
speicial ISDN o.,.cbannel protocol paci«;age described in Section 38, "ISDN D 
Chltnnel." is not n~. The library of special C-1anguage tools documemed 
in Section 76, "ISDN D Channel Library," also is unnecessary. 

(G) Monitor Mode 
When Moo. is set to MONITOR on the Line Setup menu. the INTERVIEW 
ma~ monitor either one of the B channels plus the D channel (or the D channel 
alone) passively. Once the iniWIl cabling is done (see Section 48.3(C». the 
'ISIl>N circuit through the INT!RVIEW is bridged, not broken-even when the 
unit is turned off-and the INTERVIEW does not inrerfere with communications 
in progress. 

(H) Emulate DTE or DeE 
The INTERVIEW .. can also .emulate a DTE or a DCE over ISDN lines, 
depending on t:beMod. selection made on the Line Setup menu. In an 
emulation mode, the INTERVIEW actively transmits and receives data as . 
prescribed by ISDN protocol at 64 Kbps for one of the B channels and 16 Kbps 
fori the D chanlil*l. See SectiQn 48.3(C) for line cabling. 

Ei$er of the B channels plus, the D cHannel may be serected for analysis. 
INTERVIEW lett data can be transmitred on the outbound channels; incoming 
data on the corresponding channels is monitored. Higher layer protocols carried 
by ithe ISDN point-to-point protocol can be tested simultaneously as statistics on 
thEl! performance of the ISDN circuit are taken and. at the user's need, 
c:lisPlayed. 
Tbb INTERVIEW emulateS by transmitting idle r.) to the unselected B 
c:ruInnel (s) . 

48-5 



INTERVIEW 7000 Series Basic Operation: ATLC-107-951-100 

I 

48.2 Test Interface Module 

(A) Connectors 

The ISDN Test Interface Module has just two ports on the face of the TIM (see 
Figure 48-1). One interface is for connection to the terminal (TO TE) and the 
other completes the connection on the network side (TO NT). Each is an RJ45 
connector with eight wires in a standard ISDN setup. Four of the wires on each 
connector are for the ISDN bit stream. Two of them handle transmission in one 
direction and the other two handle transmission in the other direction. Two 
additional wires transfer power for the lines. The remaining two wires are 
unused. 

(8) Green-Red LEOs 

The ISDN LED overlay (Figure 48-2) identifies two LED indicators, Remote and 
Freeze. These switch from green to red when the unit is in a particular mode. 
Remote means that the unit is under remote control via the REMOTE RS-232 
connector on the rear of the unit. (The Remote function is not implemented in 
early releases of the INTERVIEW 7000 Series.) Freeze means the ~ key has 
been pressed and the data is "frozen" on the screen for examination. 

48.3 Testing Configurations 

TE2 

See Section 10 for instructions on installing the TIM. 

(A) ISDN Physical Devices 

Figure 48-3 illustrates a typical Basic Rate ISDN setup. The physical devices 
that constitute the common user interface are described in the following 
paragraphs. 

BASIC RATE ISDN 

r-- - ISDN S N T N U 
TE1 T T Telephone 

R 
.... 

2 1 Switch 
I.- .... 

TA t- * INTERVIEW 7000 Series test Interfaces 

Figure 48 .. 3 Typical Basic Rate ISDN configuration with INTERVIEW 7000 Series 
test interfaces. 
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1. TEl. (Terminal Equiptnent-'Type 1) A terminal device equipped with a 
5tandard ISDN physical interlace. May be ISDN-equivalent of TE2 device 
lea pre5ent-day. telephone, data terminal, voice/data workstation, or similar 
communicating device), a terminal cluster controller, a multiplexer, or a very 
~ocal branch of a local area network (LAN). 

2. TE2. (Terminal Equipment-Type 2) A terminal device equipped with a 
non-ISDN physical interface such as V;24 (RS-232-C) or X.21. ISDN does 
not support this type, which would require a terminal adapter (TA). This is 
a non-ISDN terminal, usually a present-day telephone, data terminal, 
voice/data worklltation, or similar cO\Xl1Xlunicating device. 

3. TA. (Termina(Adapter) An intext\ce adapter for connection of one or 
more TE2 devices to the network. Equivalent to a protocol or interlace 
converter. 

4. NT2. (Network Termination-Type 2) A possibly intelligent device 
'responsible for the user's side of the connection to the network, performing 
.such fuiJ.ctions all multipleXing and switchipg, CoUld be a digital PBX or a 
local area network (LAN). 

5. 'NTJ. {Network Termination-Type 1) A device responsible for the 
,c;arric:r's side of the connection, performing such functions as signal 
conversion and maintenance of the loop's elec:trical characteristics. These 
functions are similar to those provided by DSU/CSUs. 

(8) ISqN Interfaces 

Fig~lre 48-3 also identifies four interfaces between the various physical devices. 
It is at these points the ~RVlEW is used to test the lines. They are defined 
in me following paragraphs. 

I 
1.~.R. The interlace between a non-ISDN terminal (TE2) and an ISDN 

'terminal adapter (TA). 

2. S. The interface between an ISDN terminal and the network; the interface 
between TEl or TA and NT2. 

3. 'T. The interface between the subscriber's portion of the network and the 
carrier's portion; the interface between NT2 and NT1. 

4. U. The carrier's local loop; the,interface:between NTl and the telephone 
switch. 
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TE 

(C) ISDN TIM Test Configurations 

1. Monitor. Figure 48-4 shows the test configuration when the INTERVIE\V is 
monitoring at the S or T interface. Connect both interfaces. TO TE and TO 
NT. to the line. 

S or T 

ISDN 

u ISDN 
1-------1 Telephone 

Switch 

Figure 48-4 To monitor the- line. connect both interfaces. TO TE and TO NT, to the 
line at the S or T interface. 

2. Emulate DeE in normal transmit mode. Figure 48-5 shows the ISDN TIM 
test configuration when emulating DCE in normal transmit mode. Connect 
the TO TE interface to the ISDN terminal. 

S or T 

ISDN 

TE I 

Figure 48 .. 5 When emula1ing DeE in normal transmit mode, break the S or T 
inteJface toward the ISDN terminal (TE). 

3. Emulate DTE in normal transmit mode. Figure 48-6 shows the ISDN TIM 
test configuration when emulating DTE in normal transmit mode. Connect 
the TO NT interface to the network side of the line. 
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S or T 

ISDN 

u ISDN 
1-------1 Telephone 

TO NT Switch 

Figure 48 .. 6 When emulating DTE in normal transmit mode, break the S or T 
interface toward the ISDN switch. 

48.4 Setting Up Menus for ISDN Testing 

The Line Setup menu (Section 4) and Layer Setup screen (Section 6) selections for 
ISDN testing are selected according to the data on the channel selected on the ISDN 
Interface Setup screen. See Section 48.5 below. When the D channel is the 
selected channel, the ISDN_D protocol package should 1Iot be loaded at Layer 1. 

For both single- and dual-channel monitoring or emulation, all the testing capabilities 
of the Il\'TERVIEW are directed to the channel selected on the ISDN Interface 
Setup screen. For dual-channel operation. the user can enter an application program 
(such as the ISDN trace, OPT-9S1-35) to display the common channel signaling 
information in the User Trace screen. 

48.5 ISDN Interface Setup Menu 

Figure 48-7 shows the programming selections on the ISDN Interface Setup menu 
screen for ISDN. 
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Speaker: 81 

-M~ :: 

Figure 48-7 The channel selected on the ISDN Interface Setup screen is the channel tested 
by the INTERVIEW; the INTERVIEW setup parameters are for this selected channel. 

(A) Channel 

The user may select the channel to be monitored or emulated:l!t@, lji\j;:j', or 
lj!@ .. 

Channel: iJ:ii'HU means that operation will be single channel. The line setup, data 
display, and protocol packages-including traces and spreadsheet softkeys-aU "'ill 
be directed at the 16 Kbps D channel. No B-channel operation of any kind will 
be possible. 

Channel:\!l.tt or Channel: :J~r means that operation will be 'dual channel. The 
line setup, data display. and protocol packages-including traces and special 
softkeys-wiI1 be directed at the 64 Kbps B1 or B2 channeL The D channel, 
meanwhile, will be accessible via special C-Ianguage tools embedded in the 
ISDN_D layer package at Layer 1. A sophisticated D-channel application 
program (the ISDN trace available as OPT-951-35) has been constructed with 
these tools and is available for dual-channel monitoring. 

(8) Speaker 

The user may elect to turn the speaker off Ui'i"~::) it) or to monitor voice on 
either B-channel (#;i!i~:\~JtV; or ~MAA~i'§:~O. The Speaker: selection to monitor 
voice on one of the B channels is independent of the Channel: selection. That 
is, if Channel :@ihW and Speaker: )i',*'!#;'Ii\¢. are selected, the data tested. 
displayed, and traced will be on the B 1 channel, but the speaker will pick-up 
voice or data-static of the B2 channel. 
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1. PII. 1J:lis selection turns the speaker off. 

2. Monitor B1. This selection allows the user to monitor the speaker on 
channel Bl. 

3. 'Monitor B2. This selection allows the user to monitor the speaker on 
channel B2. 

48~6 ISDN fCuntlme Statistics Screen 

IE: 
TE 

TD 

The ISD,N Runtime Statistics screen shown in Figure 48-8 displays information on the 
state of both the terminal equipment (TE InformatIon) and network termination (NT 
Information). as wen as the line status of both ltD and TD. The version of the ISDN 
mux bolIrd installed in the lInlt is also displayed. Tabular and graphical statistics are 
also available via the indicated softkeys. 

BLK- 03/ / 

ISDN Runtime Statistics 

ISS Board Version: II1II 
Iof,":IIlA:t.1 gO NI Iofcr:ma.:tiac 

State: - NT State: -Line Status: - RD Line Status: -
aM4@l L - i, it 

Flaure 48-8 ISDN Runtime Statistics screen. 

(A) TE State 
The state of the terminal equipment is coded and displayed using alphanumeric 
characters Fl through FS. 

1. Fl. State F1 indicates the condition that the terminal-side equipment is not 
i powered on. 

2. i F2. The tenninal-side equipment has been powered on. but it has not 
: determined the type of signal (if any) that the terminal-side equipment is 

receiving. 
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3. F3. This is the deactivated state of the physical protocol. Neither 
network-side equipment nor terminal-side equipment is transmitting. 

4. F4. In this state, the terminal-side equipment is requested to initiate 
activation. It then transmits a signal (INFO 1) and waits for a response 
from the network-side equipment. 

5. F5. At the first receipt of any signal from the network-side equipment, the 
terminal-side equipment ceases to transmit INFO 1 and awaits identification 
of signal INFO 2 or INFO 4 in State FS. 

6. F6. In State F6, the terminal-side equipment receives an activation signal 
from the network-side equipment (INFO 2). It then responds with a signal 
(INFO 3) and waits for normal frames from the network-side equipment 
(INFO 4). 

7. F 7. This is the normal active state with the protocol activated in both 
directions. Both the network-side equipment and the terminal-side 
equipment are transmitting normal frames. 

8. F8. State F8 is the condition when the terminal-side equipment has lost 
frame synchronization and is awaiting resynchronization by receipt of INFO 
2 or INFO 4 or deactivation by receipt of INFO O. 

(8) TO Line Status 

The status of the TD line is coded and displayed as explained in the following 
paragraphs. 

1. PU-Power up. Module interface is clocked. 

2. DR-Deactivate request. Deactivation Request Form S. 

3. SD-Slip detected. Wander is greater than 18 liS Peak-Peak. 

4. DIS-Disconnected. PIN CON is at ground. 

5. EI-Error indication. RST or Reset. 

6. RSY-Resynchronizing. Level received, not synchronous. 

7. ARD-Activate request. INFO 2 received. 

8. TI-Test indication. Test loop or test mode. 
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9. ATI-Awake test indication. Level received during test loop. 

10. Al8-Activate indication P 10. INFO 4 received, D channel priority is 8 or 
9. 

11. AIO-Activate indication P 10. INFO 4 received D channel priority is 10 or 
11. 

12. DID-Deactivate indication. Clocks are switched off, a quiescent state. 

(C) NT State 

The state of the network (l'.T) is coded and displayed using alphanumeric 
characters 01 through 04. 

1. GI. This is the deactivated state; the network-side equipment is not 
transmitting. 

2. G2. State 02 is a partially active state; the network-side equipment sends 
INFO 2. 

3. G3. This is the normal active state where the network-side equipment to 
terminal-side equipment direction is active. The terminal-side to 
network-side direction mayor may not be active. The network side may 
deactivate or maintain the active state when the terminal side stops 
transmitting. The choice to eventually deactivate is up to higher-layer 
protocols within the network side. 

4. G4. "'lhen the network-side equipment wishes to deactivate, it may wait for 
a timer to expire before returning to the deactivated state in State 04. 

(0) RO Line Status 

The status of the RD line is coded and displayed as explained in the following 
paragraphs. 

1. LSL-Lost signal level. No received level. 

2. RSY-Resynchronizing. Receiver not synchronous. 

3. ARU-Active request. INFO 1 received. 

4. AIU-Active indication. Receiver synchronous. 

5 .. DIU-Deactivate indication. Time TS 6 or TS 7 after deactivation 
instruction is finished. 
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.. Interface Control .. 
Il Line Setuo Il CAlm PiJ,!b SglY~ 

Receiver Gain: Odb20db 

b:~~nT~~~: ~T~~r;.:~A~DpULP 
Framing Mode: T 

: I Cable length: 0-220 220--440 440-655 Data Path: ~ "" .. nAT, ",,",,"n ">T.< ." ",.,cc, 
Ft BITS Fs BITS 

t Chsnnel Number: - (two decImal digits) 

Yellow Alarm:: F-S1T 12 "" 1 DATA BIT 2 == 0 
Sync Procedure; ALL F BITS Ft BIT ONLY 

Oa1a Path: 
FACiliTY DATA LINK 

I Channel Number: (two decimal digits) 

Check eRe During Sync: YES NO 
Xl Transmit Setup 

Sync Length: 10 bIt 24 bit 
Transmit Mode: ~ DROP/INS BazS Coding: YES NO 

Record Framing Bits: YES NO 

I ti~e S~~~:S;I~i:F INTERNAL EXTERNAL 1 TJ Si!'iIDl! QblOlEi Sill.!:l2 
Signal Channel Number: ~ (two decimal digits) 
Signa! Channel ldle Char: 7E FF 
Sig Channel Polarity: NORMAL INVERTED 

Select Setup to Perform: 

I Fl I I F2 I I F3 I I F4 I I F5 ! I F6 I I F7 I 
LINE XMIT PATH SIGNAL 

T1 INTERFACE MODULE 
8 1 

0 TO DTE 

EMULATE DCE 

@ TX 

I DTE 

MAK @ RX 
DTE DTE 

@ TX 
DCE 

@§te 
SEMULATE ?TE 

o 0 TO DeE 
~===:; 

Figure 49~1 Interface Control screen (above) presents Tl options when a Tl TIM (below) is 
installed. 
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Tl is a point-to-point protocol at the physical layer (Layer 1) used to transmit high-speed 
voice or data over telephone lines. The INTERVIEW 7000 Series, with Tl software and the 
Tl Test Interface Module installed, is capable of testing Tl .circuits that comply with North 
American standards. In particular, the INTERVIEW tests circuits with a total bandwidth of 
1.544 MHz (as opposed to 2.048 MHz circuits typically used in Europe). The bandwidth is 
divided into 24 channels with an absolute speed of 64 Kbps each. 

In order to capture Tl on the INTERVIEW, your unit must be equipped with a Tl option 
(OPT-951-11-1 or OPT-951-11-2), which consists of a Multiplexer board and a removable 
Test Interface Module (documented in the following paragraphs). 

The INTERVIEW supports Tl Primary Rate ISDN with 23 B-channels and one D-channel 
(23B+D). 

49.1 Overview of T1 Testing Capabilities 

(A) Physical Characteristics 
The INTERVIEW's physical interface conforms to CCITT Recommendation 
G.703 for 1.544 MHz (DS1) circuits. The physical connectors and the Tl Test 
Interface Module are discussed in Section 49.2. 

I I 
Bit number _ 6 7 8 I 2 3 4 5 6 7 8 I 2 

Data 

I I 
Space I ... Mark I 

~ --'lrl 
"" Mark 

Figuloc 49 .. 2 Alternate Mark Inversion. 

The' INTERVIEW normally transmits and expects to receive Tl data encoded in 
Alte,mate Mark InverSion Format (AMI). In AMI. the polarity of each 
sequential 1 (mark) alternates with reference to the zero (space) voltage level. 
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As an alteJ!lative. the user may select B8ZS (Binary 8 Zero Suppression), a 
transmission technique which is sometimes used to overcome the occurrence of 
long strings of zeroes and the associated timing problems. The B8ZS option is 
explained later in this section. 

(B) Framing Characteristics 

Any Tl circuit that operates at 1. 544 MHz and conforms to the basic physical 
characteristics laid out in Recommendation 0.703 may be BERT-tested with the 
Il'<'TERVIEW; however. the full set of statistical analyses and protocol testing 
capabilities apply only to Tl circuits which employ D4 or Extended Superframe 
(ESP) framing structures. These framing structures are discussed in detail in 
CCITT Recommendation 0.704; the major characteristics of the two schemes 
are outlined in Section 49.7. The INTERVIEW 7000 Series supports both 
in-band signalling (bit robbing) and clear channel (common channel or 
out-of-band) Signalling. 

NOTE: Hereafter. the word "circuit" will be used to indicate a 
DS 1 circuit unless otherwise specified. 

(C) T1 BERT 

The Il'<'TERVIEW can perform both framed and unframed BERT tests on Tl 
transmissions. An individual channel may also be BERT tested. Tests may be 
performed in a simple loopback configuration or in conjunction with another 
INTERVIEW or BERT tester. In Run mode. a separate Tl BERT display tracks 
test results. The contents of the display and BERT options and setup are 
described in Section 9. 

(D) Channel Data Capture 

The Pront-End Buffer can capture one Tl channel in real-time for immediate 
analysis or recording and playback. Maximum speed for Tl channel data 
capture is 64 Kbps, since this coincides with the absolute speed of the individual 
data channels. The user may specify anyone of 24 data channels; or he may 
elect to capture specific framing or signalling bits. 

NOTE: When recording the capture of a single channel to 
RAM. select Record Speed: \gN§!iiMAAn:::: on the Record Setup 
menu. See Section 11.4. 

When you enter Run mode configured to capture a single channel, 24 for 
example, the following message appears on the status line: ·Ch24." 
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(E) Aggregate T1 Record 
To record the aggregate Tl data stream (1.544 Mbps) , with or without framing 
bits •. your unit must be equipped with an FEB board capable of high-speed 
recQrding (see Section 11.4.) and software revision 5.02, or higher. Select 
Mode: ~m~~w on the Line Setup menu. Configure the Record Setup 
menu for Capture Memory:'~ and Reoord Spe.d:;i~i~:!. 

A Record Framing Bit,. field is .present on the Tl Interface Control screen. See 
Section 49.5(P). Your selection for this field screen determines whether or not 
framing bits will be included in the aggregate data stream. 

\Vhen you enter Run mode configured for aggregate Tl record, the status line 
will contain the following message: • HS AGG REC." 

(F) Monitor Mode 
When Mode is set to ;@i;~~~W' on the Line Setup menu. the INTERVIEW as 
Tl protocol analyzer may be used to monitor anyone of the data channels or 
fratning or Signalling patterns passively. Once the initial cabling is done. the Tl 
circuit through the INTERVIEW is bridged, not broken - even when the unit is 
turned off - and the INTERVIEW does not interfere with communications in 
progress. 

A special DSX monitor jack that is found at teleo central offices may be used to 

monitor nonintrusively even when the INTERVIEW is not already cabled to the 
line. See Figure 49-9 for an illustration of this configuration. 

(G) Emulate DTE or DeE 
The INTERVIEW can also emulate a DTE or a DCE over Tl lines, depending 
on the Mode selection made on the Line Setup menu. In an emulation mode. 
the Il'.'TERVIEW actively transmits and receives data as prescribed by Tl 
protocol at a maximum speed of 64 Kbps. A selection on the Interface Control 
screen allows the user to specify whether clocking is supplied externally or 
provided by the Il'.'TERVIEW. 

Any of the 24 data channels on the circult can be selected for analysis. 
INTERVIEW test data can be transmitted on the outbound channel; incoming 
datl! on the corresponding channel is available for display and test. Higher layer 
proto<:ols carried by the Tl point-te-point protocol can be tested simultaneously 
as statistics on the performance of the. Tl circuit are taken and. at the user's 
need, displayed. 

The Il'.'TERVIEW emulates in two fashions: it can transmit idle to all but one 
cha!l11el to which it transmits data and which it monitors; or it can perform 
drop-and-insert emulation. \Vhen the drop-and-insert option is employed, 
transmissions on 23 channels are terminated and regenerated by the 
INTERVIEW, while the channel selected for analysis is terminated and 
INTERVIEW data .is transmitted on the out-going channel. 
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(H) Protocol Spreadsheet 

Tl protocol cannot be controlled from the Protocol Spreadsheet. Other 
protocols operating above the physical interface may, however, be tested. 
Spreadsheet options for testing in this case will depend on the protocols you 
have loaded from the Layer Setup screen. 

(I) Data Displays 

The format and code selections you make on the Line Setup screen, indicated at 
the top of the run-time display, determine the appearance of the data stream on 
the screen. Protocols selected on the Layer Setup screen will be available as 
trace displays. An alternate real-time display (see Figure 49-18) selection allows 
you to view Tl statistics and track performance on the Tl circuit only when the 
Tl TIM is in place. The Tl Statistics Display is described in Section 49.6. 

(J) Primary Rate ISDN 
The INTERVIEW 7000 Series supports Tl Primary Rate ISDN at 1.544 Mbps 
(23B+D) with either version of the mw< board and TIM option package 
(OPT-951-11-1 or OPT-951-11-2) and software revision 6.00, or higher. The 
ISDN_D protocol package is used in Tl at Layer 1 to access the ISDN variables. 
See also Sections 38, 48, and 76 on Basic Rate ISDN. 

The D channel selection (Signal Channel Number field) defaults to channel 24. 
For dual-channel monitoring and emulation, OPT-951-11-2 (Tl TIM and mux 
board option) is required; an ISDN trace application package (available as 
OPT-951-35) is also available for monitoring and emulating both single and dual 
channels. For dual-channel emulation, LAPD should be loaded at Layer 2 on 
the B channel. 

Three fields (Signal Channel Number, Signal Channel Idle Char, and Slg Channel 
Polarity), present on the Tl Interface Control screen in the T1 Signal Channel 
Setup section, are applicable only when monitoring or emulating dual channels. 
Otherwise these fields are not used by the Il'."TERV1EW. 

49.2 The Test Interface Module 
The Tl Test Interface Module (TIM), shown in Figure 49-1, is a removable module 
which may be replaced by different interfaces when other types of lines must be 
tested. The Tl TIM provides two 1S-pin female connectors (top and bottom of 
module) labeled TO DTE and TO DCE. In addition, there are two pairs of 
WECO-310 connectors. All connectors are two-wire and attach to a standard DS! 
line. The signal direction for each connector is indicated in Figure 49-5. An overlay 
which identifies active LEDs on the front pane) accompanies the T1 TIM. In 
addition, there are three access points for testing a remote CSU. 

Install the Tl Test Interface Module and insen the correct LED overlay as described 
in Section 1.10. Once the Tl module and the overlay are installed, TX and RX 
leads can be monitored on the front-panel green-red LEDs. 
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(A) Connectors 

When you break a data line for testing, you may connect the end of the line 
coming from the DTE (multiplexer, channel bank, PBX, or switch) to the TO 
DTE connector on the TIM (see top of Figure 49-3). Connect the other end of 
the line coming from the DCE (CSU or teko office repeater) to the TO DCE 
connector on the TIM. Even when the INTERVIEW is powered off, this 
provides a through connection for the data line. 

CAUTION: To connect the data line, you must jnterrupt the flow 
of data on the line. Be sure you have permission to break the 
line before doing so. 

If you are using the WECO 310 phone jacks, you may create a pass-through 
connection by connecting the top two jacks toward the DTE and the bottom two 
jacks toward the DCE. 

When Mode: "X10iD!'!\t:§R1?l' or~\,IT~Wtt9i!i is the program selection and the 
INTERVIEW is connected as a pass-through as described in the preceding 
paragraph, the INTERVIEW monitors data passively through either (or both) TO 
connectors on the TIM. 

When the Il'.'TERVIEW is operating in f:l~M\iQi;tij)'ij::g mode (selected on the Line 
Setup menu), the INTERVIE\V is transmitting and receiving data through the 
DA-15 connector labeled TO DTE, or through the top set of WECO 310 
connectors. labeled TX DTE (for Transmit; that is, Input from the DTE) and 
RX DTE (for Receive; Output to the DTE). 

When Mode: ::~t$J:i~i. is the program selection, the Il'.'TERVIEW transmits 
and receives data through the TO DCE connector if the DA-15 connectors are 
in use, or through the bottom set of WECO 310 connectors, if these are 
connected. The WECO 310 connectors which are active in this case are labeled 
TX DCE (for Transmit; Output to the DCE) and RX DCE (for Receive; Input 
from the DCE). 
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DA-15 CONNECTOR 

COMMON 

BREAK 

MAKE 

DTE 
THRU 

OPEN 1----1 
DCE 

o TO DTE 

15 9 
EMULATE DCE 

5613 WECO 310 
PHONE JACKS 

o TODCE 

DA-15 CONNECTOR 15 9 

Figure 49-3 The TI Test Interface Module provides both WECO 310 and DA-lS 
connectors for reception and transmission of data. 

(8) Green-Red LEDs 

Two of the front-panel LEOs are active when the unit is testing T1 protocol. 
These represent leads monitored at either of the line interfaces (TO DTE, TO 
DeE) on the test-interface module. An LED is dark when the unit is off, green 
when the unit is powered on but the lead is off (at mark voltage, representing 1) 
or unterminated, and red when the lead is on (representing space voltage or 0). 
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Data leads transition quite rapidly. As a result. their LEDs typically show a 
shade of orange that is intermediate between red and green when data is being 
transmitted. Data-lead LED. will vary in color with the type of data. ',-idle, 
for example, has no on transitions, while '.-idle has only one, so both cause an 
LED to glow bright green. 

TX on: 
• .. ocr 

RXon: • TXocr 

Figure 49~4 Tl Green-Red LED Overlay. 

Two of the LEDs switch to red when the unit is in a special mode, Remote 
mode or Freeze mode. Remote means that the unit is under remote control via 
the REMOTE or phone-jack interface. (The remote-control feature is not 
implemented in the early releases of the Il'<'TERVIEW 7000 Series.) 

The user-assigned lead (VA) to the far right of the panel is not employed in Tl 
testing. 

It is important to note that the front-panel LED indicators always reflect TIM 
activity. If the LEDs are active while data is being played back from disk, the 
acth~ty is on the line. not in the data stored on the disk. 

(C) Test Access Points 

There are three test access points on the Test Interface Module. These points 
are labeled MAKE, BREAK, and COMMON and correspond to Pins number 5. 
6, and 13. which are wired through to both connectors. 

These three test points allow the user to place a CSU in test mode and to tear 
down test mode manually once it has been established. 

To place a CSU in test mode, connect the test point labeled MAKE (pin 5) to 
the test point labeled COMMON (pin 13). Once this connection is made, the 
local CSU generates a Loop-up command to the remote CSt:. This command 
allows any pattern of data to be transmitted to the remote CSU for any length of 
time desired. Assuming that the remote CSU is functioning properly, all data 
will be looped back on the corresponding return lead. 

NOTE: The INTERVIEW can generate a loop-up or loop-down 
command in response to softkey selections when you are 
performing a preliminary BERT test with the CSU. It is not 
necessary to send the Loop-up command, however. when the 
IJ:-.'TERVIEW is troubleshooting the line while remotely connected 
to another BERT tester. Refer to Section 9 for more information 
on BERT testing. 
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Once you.!>ave completed testing the CSU, the loop must be torn down, This 
can be done by patching the COMMON test point to the test point labeled 
BREAK (pin 6). Once this connection is made, the CSU responds by 
transmitting a Loop-down command to the remote CSU. removing it from 
loopback mode. 

T1 INTERFACE MODULE 

8 
TX t 
J. RX 

0 0 TO DTE 

15 9 TXIN 

EMULATE DCE (FROM DTE) 

T·O TX 
COMMON DTE 

RX 
MAKE ooooiO RX 

DTE 
DTE 
THRU 

ffffi 
RX OUT 
(TO DTE) 

OPEN ooo0i-O TX TXOUT 
DCE DCE (TO DOE) 

5613 

:10 RX RXIN 
DCE (FROM DOE) 

EMULATE DTE 

0 0 TO DCE 

Figure 49 .. 5 Signal direction for Tl connectors. 

CAUTION: Do not aClivate the Make lead when a T1 BERT test 
is in progress. Since the Loop-up Signal has already been sent, 
generating a second Loop-up signal risks locking up all equipment 
under test and the INTERVIEW in a continuous data loop. 
Activating the Break lead will interrupt the rest in progress. The 
Loop-down signal can be generated from the T1 BERT screen. 
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(A) Test at Line Levels (No Pad) 

MUX, 
CHANNEL BANK, 

PBX, or 
SWITCH 

I 
o~· .... :; .. ::Vo TO aCE 

49 T1 

TO SPAN 

CSU 
or 

TELCO OFFICE 
REPEATER 

TO DTE 

o~· .... :: .. ::VO 

Figure 49-6 Place the INTERVIEW between the multiplexer and the Channel- Sen-'ice 
Unit (for example) to monitor or emulate over the 7'1 circuit. The illustration 
indicates how cables equipped with DA-15 connectors would be eonnecled. 

Connect the INTERVIEW into the DS1 circuit between the DTE (multiplexer, 
channel bank, PBX, or switch) and the DCE (Channel Service Unit or teleo 
office repeater) for Tl testing, In this position, the Il'.'TERVIEW may monitor a 
selected channel, emulate a Tl customer transmission, emulate the network on 
an individual channel towards a user terminal, or perform a BERT test. See 
Figure 49-6 and Figure 49-7. 

To emulate one channel on the customer side of the conversation (for example), 
select ;ji~tt,A~'" as the operating Mode on the Line Setup screen. This 
breaks the line between the mux and the CSU as illustrated in Figure 49-6. The 
Il'<,ERVIEW communicates through the CSU in this configuration, transmitting 
and receiving over the DA-15 connector labeled TO DeE, or transmitting over 
the 310 connector labeled TX DCE and receiving over the connector labeled RX 
DCE when the WECO jacks are used (Figure 49-7), 
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DTE INTERVIEW DCE 
Tl TEST INTERFACE 

o¥ ........ ,Jo TO QTE .......... TO DTE TO SPAN 

..... ,@TX 

I MUX, 
.,. QTE 

CSU 
CHANNEL BANK. ::: .... @RX or 

PBX, or ~I QTE TELCO OFFICE 

SWITCH ••.• @'TX , REPEATER 
" ~~o 

,. 

@~2" ... ... 
TO CSU 

O~·:."':o·:::Vo TO DeE 

Figure 49~7 The same c:onfiguration may be achieved with WECO 310 connectors. 
Once the cables are in place, the INTERVIE\V may monitor nonintrusive1y or break 
the line toward the DTE .or DeE. 

To emulate the network side of the conversation, select :~ij~T~~<i~ as the 
operating Mode on the Line Setup screen, This breaks the line between the 
mux and the CSU. The Ii'<"TERVIEW then communicates through the attached 
mux. transmitting and receiving over the DA-15 connector labeled TO DTE 
(Figure 49-6), or transmitting over the 310 connector labeled RX DTE and 
recehing over the connector labeled TX DTE (Figure 49-7), Since no clocking 
is available from the network in this case, choose Una Clock Select: 

":j&i'W'ii¥O')r on the Interface Control screen. 

(8) Simplex Repeater Power 

The T1 Test Interface Module will pass simpJexed repeater power down the 
transmit pair and the receive pair when it is patched in series into the powered 
ponion of a T1 span. Figure 49-8 is the standard "looped-through" 
configuration shown in the previous figure, except that here the I~TERVIEW 
has been placed on a powered span and is providing a DC path between input 
and output for both receive and transmit pairs. Both in monitor and emulate 
modes, a permanent DC path is maintained from TX DTE (in) to TX DeE 
(out) and from RX DCE (in) to RX DTE (out), 
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CSU 
or 

REPEATER 

Tl TEST INTERFACE 

O~'::::"::IIO TO DTE 

;>+---+-----~«() 69E I 
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,-----------{ 
I I 
I I 
I I 
I SPAN I 

I REPEATERS : 
I I 
I I 
I I 

~~~T~x~ __ ~~I ____ ~ I 
RX 

TO DTE TO SPAN 

O~"''''''dO TO DCE ....... 

I 
I 
I 
I 

I I 
I I I ___________ J 

Figure 49-8 The INTEl,l<VIEW can be pa1ched in series into the powered portion of 
a Tl span. 

One of the functions of a CSU is to complete the simplex current path between 
the transmit pair and the receive pair. \Vhen the INTERVIEW is used to break 
the line toward the span and emulate the CSU. a simple patch connection (via 
one of the WECO 310 patch cords provided with the Tl option) between TX 
DTE and RX DTE will cDmplete the DC current path. 

(C) Test at DSX (20db Pad at Monitor Jack) 

Many Tl sites have a special patch panel called a DSX that allows nonintrusive 
monitoring of lines. (Actual monitoring with the INTERVIEW always is passive 
and nonintrusive, but unless a DSX panel is installed at the test site, the line 
normally must be 'broken simply to cable the test equipment to the line.) 
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DTE 

MUX, 
CHANNEL BANK, 

PBX, or 
SWITCH 

T1 

DSX 
LINE '1 

RX 
DOE 

I 
o~ ........ qo TO DeE ........ 

DCE 

TO OTE TO SPAN 

CSU or 
TELCO OFFICE 

REPEATER 

Figure 49~9 If a DSX panel is available for patching at the telco office, the line can 
be monitored without even momentary intrusion. 

Figure 49-9 shows a Tl test-interface module (TIM) cabled to the MONITOR 
jacks of two separate DSX panels. These panels handle Tx and Rx traffic 
separately. Because the DSX monitor jacks are isolated from the line by a 20 db 
"pad," these jacks may be patched into without disrupting traffic on the line. 
When the INTERVIEW monitors at this interface, 20 db of gain should be 
added to the signal via the Receiver Galn:';\Ii"i~i? selection on the Interface 
Control menu. See Section 49.5(A). 
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DTE 

MUX. 
CHANNIlOL BANK. 

PBX. or 
SWITCH 

T 

DSX 
LiNE 1 

o 
MON 

o\\· ... · ... Po TO DeE .. _--

DCE 

TODTE TO SPAN 

CSU or 
TELCO OFFICE 

REPEATER 

Figure 4' .. 10 This is a upermanent" INTERVIEW-to-DSX configuration. The line 
is broken once during installation. With the cables in place. tbe INTERVIEW may 
monitor nonmtrusively or break the line toward the DTE or DCE. 

49 T1 

Fig\lre 49-10 shows a "permanent" Installation of the INTERVIEW at a DSX 
loc.tion. Insetting connectors into the IN and OUT jacks on the DSX panel will 
break the line. Once the cables are In place. however. the INTERVIEW can be 
used to monitor the line nonintrusively or break. the line toward the DTE or 
DQ'E. 

Th.,re Is no special "padding" at the IN and OUT Interfaces on the DSX. Select 
Re'!'elver Gain: Ufiilll\ on the Interface Control menu when you monitor or 
emUlate at these interfaces. 
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DTE 

MUX. 
CHANNEL BANK. 

PBX. or 
SWITCH 

DSX 

I 
o~.: .. :::::yo TO DCE 

DCE 

TO DTE TO SPAN 

CSU or 
TELCO OFFICE 

REPEATER 

Figure 49-11 This is a "fast-emulate" configuration lhat minimizes disruption when 
the line must be broken toward the DCE, 

Figure 49-11 is a configuration that minimizes the disruption caused by breaking 
the line at the DSX to emulate a DTE (toward the CSU or repeater). The 
sequence is as follows; 

1) Select Reoeiver Gain: '~;i;lb" on the Interface Control menu. 
2) Set up the unit to emulate DTE. 
3) Enter the desired emulate program. 
4) Cable the DSX MONITOR jacks to the INTERVIEW TIM as shown. 
5) Plug a cable connector into the TX DCE jack on the INTERVIEW but do 

nOt patch the cable to the OUT jack on the DSX at this point. 
6) Press 8. 
7) With the test running and the INTERVIEW in sync with the Tl frames. 

complete the final cable connection that breaks the Tx line toward the DCE. 
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DTE DSX DeE 
UNE 1 

TO OTE TO SPAN 

MUX, 
CHANNEL BANK, 

PBX, or 
SWITCH 

RX 
DeE 

o\(':::::::Vo TO DOE 

CSU or 
TELCO OFFICE 

REPEATER 

Figure 49~ 12 This DSX configuration minimizes disruption when the linf must be 
broken toward the DTE. 

Figure 49-12 illustrates the same configuration as Figure 49-11, except that here 
we are breaking the line toward the DTE. 
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49.4 Setting Up Menus for T1 Testing 

** INTERVIEW 7500 ** 
DISKS: FLOPPY 1 FLOPPY 2 HARD DISK 

PROCESSORS: IS 
SELF TEST ERRORS: ~ 

Press: 
[PROGRAM] to enter the menu pase 
[RUN] to run the default program 

Software 
Flrmware 

Version: 
Version: 

7.00 
5.00 

OPTIONS: 11-1 

TIM: Tl 

Cop~ri9ht (0) 1987, 1989 
Telenex Cor oration 

Figure 49 .. 13 Power-up screen, INTERVIE\V 7500. OPTIONS: field could also display 
OPTIONS: 11-2. 

Tl testing can be done only when the TIM described in Section 49.2 is in place. 
Install the Tl TIM and connect to a data source before power up as described in 
Section 1.10. Compare the Power Up screen to the one shown in Figure 49-13. It 
should indicate that the correct TIM is in place and that the unit is equipped with a 
mux board (OPT-9S1-11-1 or OPT-951-11-2). 

NOTE: If you plan to perform a Tl BERT test, refer to 
Section 9. 

Before you run a Tl test, you must the Line Setup screen for the type of 
testing you wish to do. Select Mode: if you plan to monitor a Tl 
exchange. If the INTERVIEW is to perform an interactive test (that is, will be 
required to transmit), select Mode: ::~¥4~i'i'~:9PiE or Mode: ?ii;i0!J¥i'ii't;if$". 

CAUTION: When the INTERVIEW operates in an emulate mode, 
it interrupts the regular exchange of data on the circuit. Be 
certain you have permission to test the circuit before you proceed. 
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Select the Cod.~nd Format required for accurate interpretation of the data stream. 

Clocking of Tl data is not provided by the standard data clock. As a result, the 
Clock SO!Jrce selection on the Line Setup screen is overridden. An applicable clock 
selection is provided on the Interface Control screen, described in Section 49.5. 

If you plan to test higher-layer protocols (such as Common Channel Signalling 
System #7, LAPD, ISDN, or any others carried on the Tl circuit), you must first 
load them from the Layer Setup screen. The Layer Setup screen is documented in 
Section 6. 

49.5 1nterfaceControi Screen 

Certain Tl characteristics are selectable. All options specific to Tl are selected on 
the Interface Control screen, which is accessed from the main Program menu. With 
the Program menu displayed, press ® (for Setup), then rw (for Tl) to obtain the 
screen shown in Hgure 49-14. The full set of options available on the Interface 
Control screen is illustrated in Figure 49-1. 

et: ........ 

Record rraming Bits: 811 

Tl Si~nal Chann~ Setup 
Signa Channelmber: 24 
Signal Channel Idle 
Si9 Channel Polarit~: .... _---

Figure 49-14 Interface ControJ screen for Tl Prolocol. Transmit Setup selections apply 
when an Emulate mode is selected on the Une Setup screen. Line Clock is available for 
master Tl transmit clocking, Tl Signal Channel Setup selections apply only for 
dual-channel monitoring or emulating, in Primary Rate ISDN, 

(A) Receiver Gain 
A OSX monitor jack at the telco office is isolated from the line by 430 ohm 
resiStors in series with both the tip and ring. The resistors combine with a 100 
ohm termination at the monitoring device to form a 20 db pad. 
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In order for the INTERVIEW to compensate for the padding at this monitor 
jack, select Receiver Gain: '~;i'~b', to add 20 db of gain to the line signal. (Also 
select Termination: ;ii!Rt0lNAi€tf; see below.) 

(8) Termination 

Line termination is selectable by the user for data in both directions in monitor 
mode and for Receive data (that is, data coming from the device under test) in 
emulate mode. 

In a normal "looped-through" monitor configuration (see Figure 49-6 or 
Figure 49-8), the appropriate termination is """"aAi6GE6" ". \Vhen you are 

monitoring at a DSX jack, select Terminatlon:.niiiM!NAj:$) .. 

When you are in emulate mode and have selected Transmil Mode: 'l)lQF'i~, all 
channels on the line that is transmitting data toward the device under test 
(toward DTE or DCE, depending on the emulate setup on the Line Setup menu) 
are terminated automatically. The channels that are coming from the device 
under test may be terminated or bridged by menu selection. Since in this 
transmit mode you are emulating the end user on the circuit. you normally 
would select Termination: ;'J.i;6~!Ni\fi!P:'. 

\Vhen you are emulating in the drop-and-insert mode. the 24 channels going 
toward the deVice under test are terminated automatically. 23 of these channels 
are regenerated and "passed through" transparently to the device under test. 
The 24th channel is the one you have selected. via the Channel Number field. 
for drop-and-insert. 

The channels that are moving data from the device under test may be 
terminated or bridged by menu selection. Normally in drop-and-insert mode. 
the appropriate termination is ' ;y!liiti~~;:C:: .. Receive data that is terminated is not 
regenerated outbound. 

(C) Cable Type 

1. MA T. Select"i\!j"f if you are testing a 2S-gauge Metropolitan Area Trunk. 

2. ICOT. Select.:jcQt' if you are testing a 24-gauge Inter-city trunk. 

3. ABAM. Select ;;NiMA' if you are testing a PBX with an internal 22-gauge PIC 

cable. 

4. PIC. Select {:f!l9;; if you are testing a jelly-filled cable. 

5. PULP. Select'#i4e. if you are testing a paper-filled cable. 
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(D) Cable Length 

For MAT and ICOT cable. you must specify the length of the cable between the 
Il'<"'TERVIEW and the device under test to achieve proper test results. The three 
lengths available are)~t. ?iallq~, and ,:ii~~;. Lengths are calculated in 
feet. No length selection is available for ABAM. PIC, or PlJLP cables. These 
cables must be 0 to 137 feet in length for Tl testing. 

(E) Transmit Mode 

The Transmit Mode options control the INTERVIEW's transmissions on the 24 
channels of the circuit under test. The field is applicable when Mode: 
'EM%t~pii>i;. or Mode:'~~~'i;~{Q!j{: is selected on the Line Setup screen. 
(The Transmit Mode options have a special meaning in ;·:;.ilE@t.6tii:'· and 
:· .. e~t~t:: operating modes. See Section 9.11.) 

INTERVIEW 

MUX 
OR 

PBX 
DEVICE UNDER 

TEST 

Figure 49 .. 15 The INTERVIEW 7000 Series in normal Tl emulation mode. 

1. Normal mode. When emulating in normal mode (that is. as the only end 
user on an otherwise inactive Tl circuit). the INTERVIEW should be set up 
to terminate all 24 receive channels. See the discussion of the Termination 
option in Section 49.5(B}. The rl'.'TERVIEW will isolate one incoming 
channel for capture and transmit on the corresponding outbound channel. 
On all other channels. the INTERVIEW transmits the idle line character 
selected in the Idle Select field. If ESF framing is used, the circuit's Frame 
Data Link (FDL; see Table 49-2 and description in Section 49.7) is filled in 
with the standard milliwatt pattern of all one's. Statistics are maintained on 
,the selected incoming channel. 

When the transmit mode is '::;~~MW:i·. the sub-field Idle Select appears. 
Available selections are ilifF and iijK (hex). 
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INTERVIEW 

Figure 49 .. 16 The INTERVIEW 1000 Series in drop-and-insert mode. 

2. Drop-and-insert mode. This type of transmission (illustrated in 
Figure 49-16) is useful for testing a single channel over an active T1 circuit. 
If the user selects drop-and-insert mode. the INTERVIEW receives all 24 
channels in both directions (left to right and right to left in Figure 49-16). 
The transmissions on 23 of the left-to-right channels are terminated and 
passed through (regenerated) outbound. The remaining channel is 
terminated. and higher-layer test data is inserted into the corresponding 
outbound channel. All the while. Tl protocol is maintained at the physical 
level. The INTERVIEW recalculates the correct CRC for the superframe. 
Data on the Frame Data Link is relayed without change. Drop-and-insert 
mode may be used in either direction, towards DTE or DCE. Statistics are 
maintained on the selected channel. 

The INTERVIEW should be set up to the data moving right-ta·-Ieft in 
Figure 49-16. See the discussion of :?t!~~\lRi~@iir as a Termination option in 
Section 49.S(B). 

(F) Idle Select 
In Normal transmit mode. the INTERVIEW will isolate one incoming channel 
for capture and transmit on the corresponding outbound channel. On all other 
channels, the INTERVIEW transmits the idle line character selected in the Idle 
Seleot field. This field defaults to (if) (hex) but ••. tli'... (hex) may be alternately 

selected. 

(G) Line Clock Select· 
Two selections are available to the user in the Line Clock Select field. internal 
and external. Select Line Clock Select: ':"!ii.xr$'lfui¥JJ.>· when performing normal 
emulation or normal channel BERT and an external clock source is used. 
Otherwise, the field defaults to internal. 
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(H) Framing Mode 

The. INTERVIEW can recognize either standard D4 or ESF Superframes. 
Statistics automatically performed on the Tl·circuit are based on the Framing 
Mode you have selected. This selection also dictates the frame format 
anticipated or transmitted by the INTERVIEW. 

D4 or ESF framing can be accurately interpreted whether or not robbed-bit 
Signalling is employed. For a circuit which uses robbed-bit (in-band) signalling. 
seleCt Data Patti: ~ ••• rt!iJjIlJUIiOOl when you wish to view data. For a 
cirCUit which uses clear channel signalling. select ~_'t*#fifMi_ as the 
data path. 

NOTE: Make any Code and Format selections you wish on the 
Line SetUp screen. as th_ can be accurately transmitted and 
interpreted. even when S6 Kbps is the usable data speed per 
channel (seven valid bits per ch8nnel) due to robbed-bit 
signalling. 

NOTE: The data rate of originating terminals is likely to vary 
from the rate of the data channel. The Interface Control 
selection pertains only to the maximum usable data rate for a 
single multiplexed time-slot (channel). 

R01;lbed-bit paths are an accurate reflection of signalling only when in-band 
signalling is employed in Tl: otherwise. these data paths will show a random 
pattern for data bits which coincide with the robbed-bit positions. For the 
location of robbed bits within a D4 frame. see Table 49·1: see Table 49-2 for 
their positions in an ESF frame. 

Other Data Path selections which appear are valid for frames which employ 
either in-band or clear ch8nnel signalling. 

1. ,D4 fram/l'lg. With _ selected. the INTERVIEW expects 12-frame 
superframes with a prescribed format. descn'bed in Section 49.7. When D4 

: framing is selected. Data f'ath options chanae and·two new fields, Yellow 

Alarm and Sync prOoedUre, appear. These fields are described in 
subsequent paragraphs. 

2. ESF framing. The INTERVIEW expects a 24-frame superframe when ESF 
framing is selected. The ESP frame structure is described in Section 49.7. 
When you select _. Dala Path selections are modified. The field eneck 
CRC During Sync. described in following paragraphs, appears. 
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(I) Data Path 

Choose the data path for which you wish to display data. A data channel must 
be selected if you plan to test or view a higher layer protocol. 

1. 64K data channel. This option applies to both D4 and ESF framing. It 
should not be selected if in-band signalling is employed on the Tl circuIt. 
Recommended selection for Primary Rate ISDN. 

2. 56K data channel. This option applies to both D4 and ESF framing. Select 
it when in-band signalling is employed on the Tl circuit. 

3. A or B robbed bits. These selections are available for both D4 and ESP; 
however, they provide accurate signalling data only when in-band Signalling 
is used on the circuit. A and B paths are distinct to the channel (time slot) 
designated in the Channel Number field. 

4. Cor D robbed bits. These selections are available only for ESP framing. 
The signalling pattern shown with either selection is valid only when in-band 
signalling is used on the circuit. C and D paths are distinct to the channel 
(time slot) designated in the Channel Number field. 

5. FI bits. This selection applies only to D4 framing. Ft bits are the 
transmission framing bits used for frame alignment. There are 6 Pt bits per 
frame. See Table 49-1 for their location. 

6. Fs bits. This selection applies only to D4 framing. Fs bits are the frame 
signalling bits used for superframe alignment and indication of yellow alarms 
in some instances. There are 6 Fs bits per frame. See Table 49-1 for their 
location. 

7. FDL. This selection, representing the Frame Data Link; applies only to ESF 
framing. The 12 FDL bits per frame provide measurements on line 
performance. See Table 49-2 for its location. 

(J) Channel Number 
This field appears when a 56K data channel, a 64K data channel, or a robbed 
bit path has been selected. Valid entries are 1 through 24 (decimal). For 
Primary Rate ISDN, this entry is the B channel selection (recommended B 
channels are 1 through 23, with channel 24 for use as the D channel). 

(K) Yellow Alarm 
When ';1'OCt is selected as the Framing Mode, this field appears. Since yellow 
alarms are tracked as part of the T1 statistics package and since D4 framing has 
two alternatives for conveying these alarms, you must indicate the type of alarm 
used. 
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1. F-bit l.J = 1. Select this option if yellow alarms are indicated in the last 
F-bit (the sixth Fs bit) in the frame. 'When this selection is made, 
synchronization is not influenced by the value of Bit 12 (see the description 
of the syncing procedure in the following section). 

2. Data bit = O. Select this option if the second data bit in every channel is 
set to zero to indicate a yellow alarm. 

(L) Sync Procedure 

When Wdij'" is selected as the Framing Mode, this field appears. There are two 
means of synchronizing the frame for statistical analysis and display of its 
contents. 

1. All F bits. Make this selection to allow synchronization only when all 12 
framing bits have been received. Aligns on Ft bits for individual frames and 
cross-checks Fs to provide additional against false framing errors. 
(Bit 12 is not checked if has been indicated as the Yellow 
Alarm mode.) The deJay for synchronization will be greater in this case. 

2. FI bits only. This selection allows the frame to sync more rapidly, on only 
the Frame Transmission (Ft) bits. Use this selection when non-standard Fs 
patterns are in use. 

(M) Check CRC During Sync 

This field appears only when ESF framing has been selected. An ESF frame 
carries a six-bit eRe among its framing bits (see Table 49-2) to indicate· the 
accuracy of the transmission. If you select :&f;~' in this field, the ll'<lERVIEW 
will not synchronize on a frame which produces a bad eRC. This provides an 
added safeguard to the framing pattern, for transmissions which must be precise. 
Select ~#~; to allow the INTERVIEW to synchronize,more quickly, on a correct 
framing pattern, regardless of the block check results. 

NOTE: The Tl eRe is entirely distinct from the block checking 
which may be performed for a protocol operating at a higher 
layer. The Tl eRC is included in statistical measurements only 
on the Tl statistics screens (where it is included in both eRe and 
ESF errors). 

(N) Sync Length 
Indicate in this field the number of bits validated .before sync is declared. 
Serections are iM!1ili\f:j' and il'\!l!k:. The to-bit test minimizes reframe time; 
24"'bit testing provides more protection against false framing. 
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(0) B8ZS Coding 

By default, the INTERVIEW sends and expects to receive Tl transmissions 
encoded in Alternate Mark Inversion format. The user has the option, however, 
of switching to Binary 8 Zero Suppression (B8ZS). 

When you select BSZS: ,@~;, the INTERVIEW transmits any occurrence of eight 
consecutive zero bits as a special bit pattern containing two intentional bipolar 
violations in defined positions. These anticipated bipolar violations (BPV) are 
removed and the eight zero bits are restored at the receiving end. The 
INTERVIEW also performs the restoration function when it is the receiver. 

The BPV's associated with B8ZS occur in the fourth and seventh bit positions of 
the inserted code. The code inserted is 000+-0-+ if the preceding one bit was 
positive; and 000-+0+- if the preceding one bit was negative. 

The intentional bipolar violations which occur with Bezs are not included in BPV 
calculations on the Tl statistics screen when B8ZS: 'l!1Il!~;' is selected. 

ng 
Data Pa 
Channel 
Ye I IoU! Al 
Sync Proc 
S\-jnc Leng 
B8ZS Coding: 

Record Framing Bits: ~ 

Tl SiTnal Channel Setup 
Signa Channel Number: 24 
Signal Channel Idle Ch 
Sig Channel Polarit~: 

----till --_ -_ 
Figure 49-17 The Tl Interface Control screen in monitor (or automonitor) mode, 

configured to include framing bits in recorded aggregate dala. 

(P) Record Framing Bits 
This field relates to aggregate T 1 record and appears only when unit is 
equipped with a Tl mux board. Revision E or higher; 2) Mode: is 
selected on the Line Setup menu; and 3) Capture Memory: 'I*¥A and Record 
Sp .... d: ;i_'~~R> are selected on the Record Setup menu. See also Sections 
l1.4(A) and 49.1(E). 
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Select Record Framing Bits: yg!!l', the default selection. to include all framing bits 
in the aggregate Tl data stream. See Figure 49-17. Choose t!ii9' if you want to 
exclude framing bits from the recorded data-stream. 

Use· the recorded data for later playback and analysis. Note, however, that a 
specific channel cannot be isolated from the aggregate data stream for 
monitoring and analysis. 

l)urjng high-speed recorc!ing, data display and program conditions (or triggers) 
based on incoming data are disabled .. The Tl Statistics display, however, 
rem~ins active. Use th.eTl LINE CONDITIONS field on this display to check for 
TD ,and RD in sync as a condition for recording. See Section 49.6. 

(Q) Signal Channel Number 

This field is applicable oniy for Tl Primary Rate ISDN dual-channel monitoring 
or emulation, with Qnly. nop format on the D channel; it defaults to 24, the 
recommended signalling channel for Prlmary Rate ISDN. When monitoring dual 
channels, the number in the Channel Number field is the selected B channel and 
the !lumber in the Signal Channel Number field is the DchanneI. 

(R) Signal Channel Idle Char 

This field is applicable only for Tl Primary Rate ISDN dual-channel emulation, 
with only BOP format on the D channel; it defaults to 'E, with an alternate 
selection of Fe. The Signal Channel Idle Char field allows the user to enter the 
idle character to be sent on the signalling channel selected in the Signal Channel 
Number field. 

(S) Sig. Channel Polarity 

This field is applicable only [or Tl Primary Rate ISDN dual-channel monitoring 
or emulation, with only BOP format on the D channel; it defaults to 
JMij~i'!I\~1"i~mF, with an alternate selection of %~'fflK\I\iji;;i. Normal polarity means 
the bits on the signalling channel selected in the Signal Channel Number field will 
be sent normally; invened polarity means those bits will have their polarity 
reversed-l's become O's and O's become l's. 

49 .• 6 Interpreting the T1 Statistics Display 

The Tl Statistics Display can be viewed in Run Mode when the Tl TIM is installed. 
To access the statistics screen, press {ill (for STATS), then ®J (for T1STATS) while the 
INTERVlEW is actively monitoring or testing the line. You may alternate between 
the statistics screen and any other displays listed at .the bottom of the screen by 
pressing the function key indicated. A sample Tl Statistics screen is shown in 
Figure 49-18. For more information on alternate run-time displays, refer to Section 
5. 
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NORMAL [YSgSq] NOT r10r'lITORED 

-~~ -... -... -.. ~ 
Figure 49 .. 18 Tl Statistics Display reports on Tl transmissions in real time and is an 

alternate screen to data or trace displays in RUn mode when the Tl TIft..1 is installed. 

(A) Layout of the Screen 

The statistics display is divided into two general regions. Tl statistics appear at 
the top of the screen; information pertaining to line conditions appears at the 
bottom of the screen. 

All values displayed in the statistics region are cumulative. That is, calculations 
begin when you press 8 and continue until you press 8 again. Freezing the 
trace or character displays has no effect on the statistics gathered, although the 
statistics will not be updated until the screen is unfrozen. 

NOTE: Pressing 8 resets all timer and counters and clears all 
values from the Tl Statistics screen. It also clears buffer memory 
and RAM. 

Values are given in scientific notation, shown to a maximum of four decimal 
places. The right-most positions of each highlighted field are reserved for 
display of the exponent. The capital letter E sets off the exponent from the 
base number. The E is followed by a minus sign to indicate a negative exponent 
for a value less than one. 
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There are four columns for each Tl measurement. The left-most column 
displays the current measurement calculated on the DTE side of the line. The 
next column displays a cumulative rate when applicable. The' two columns on 
the right display the same type of measurement calculated for the DCE and the 
rate, if any, on the DCE side. The various statistics meaSurements are explained 
in the following paragraphs. 

Tl :Une conditions are listed in two columns, one for DTE and one for DCE. 
Both current and previous conditions are shown. Line conditions which may be 
displayed are described in Section 49.6(0). 

(B) Test Seconds 
TEST SECONDS indicate elapsed time. The count begins from zero when you 
press ~. 

(C) Frames Received 
The value listed in the FRAMES RCVD row is equal to the number of bits 
received divided by 193. Thus, the value represents the number of individual 
frames rather than the number of superframes received. The frame count is not 
incremented unless a valid frame is received. The definition of a valid frame 
may vary depending on the Interface Control selections you have made pertinent 
to the syncing procedure (see Section 49.5, Sync Procedure, Cheek CRC During 
Sync, and Sync Length). 

(0) BPV's Received 
The row labeled BPV'S RECVD displays the number of bipolar violations received 
in valid frames during the test. Anticipated bipolar violations used to maintain 
one's density are not included in these values if B8ZS encnding is selected on 
the Interface Control screen (see Section 49.5). 

The RATE column equals BPV'S RECVD divided by total number of bits received 
in valid frames. 

(E) BPV-Free Seconds 
This reading gives elapsed test time free of BPY errors. If B8ZS is selected, 
BPY's anticipated as part of the pattern are not subtracted from the total time. 

NOTE: Time out of sync is included in the time displayed. 

The RATE column equals BPV-FREE SECS divided by total test seconds. 

(F) Sync Losses 
SYNC LOSSES records the number of sync loss incidents. A sync loss occurs 
when two or more consecutive framing bits are in error. 

Th", RATE column shows total sync losses divided by total valid frames received. 
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(G) Sync Loss Time 

SYNC LOSS TIME displays time out of sync. Time out of sync may vary slightly. 
depending on selections made pertaining to resync on the Interface Control 
screen (see Section 49.5, Sync Procedure. Check CRC During Sync, and Sync 

Length) . 

The RATE column shows sync loss time divided by total lest seconds. 

(H) OOF Events 
OOF EVENTS is the number of out-of-frame (OOF) errors since ~ was 
pressed. An out-of-frame error occurs when two out of fOUT framing bits are in 
error. 

The value in the RATE column equals framing errors divided by the number of 
valid frames received. 

(I) CRC-6 Errors 
CRC-6 ERRORS indicates total CRC errors since ~ was pressed. This field is 
present when the Tl Interface Control screen shows Framing Mode: 'ii'*,': 

The RATE is equal to total eRe errors divided by the total number of 
superframes received. 

(J) FT/FS Errors 
This field is present when the Tl Interface Control screen shows Framing Mode: 

'?P'4:>: and Syno Procedure: \:l;i;lJ,f~ijfi3:} FTIFS ERRORS indicates total Ft and Fs 
errors since ~ was pressed. 

The RATE is equal to total Ft and Fs errors divided by the total number of 
frame-alignment words. 

(K) FT Errors 
This field is present when the Tl Interface Control screen shows Framing Mode: 
':01' and Syno Procedure: <iio:!ii1is'Qi\ii;;'i(i. FT ERRORS indicates total Ft errors 

since ~ was pressed. 

The RATE is equal to total Ft errors divided by the total number of 
frame-alignment words. 

(L) ESF Errors 
ESF ERRORS indicates the combined total for OOF errors and CRC errors. 

(M) Error-Free Seconds 
This row lists total seconds free of CRC-6 errors (or FtlFs or Ft errors), OaF 
errors. and bipolar violations. 

The RATE column lists error-free seconds divided by test seconds. 
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NOTE: This measurement differs from error-free seconds 
measured in Tl BERT statistics. The BERT measurement 
includes bit errors as well. 

(N) Carrier Losses 

49 Tl 

This value is the number of times signal was lost on the monitored circuit long 
enough for 32 consecutive zeroes to be received. Refer to Section 49.6 (0), 
below, for a description of how Carrier Loss is posted as a line condition. 

(0) T1Line Conditions 
When an error condition occurs. the status of the line under test appears in the 
Tl LINE CONDITIONS. area at the bottom of the Tl Statistics Screen. DTE line 
conf:!itions appear in the highlighted box to the left; DCE conditions in the 
highlighted box to the right. Once the current condition changes, an 
abbreviation for the error is posted in the brackets which follow the current 
condition. This bracketed area contains an abbreviation for up to four previous 
conditions which have occurred in the present testing session. 

NOTE: The order of the abbreviations in the previous conditions 
field is not necessarily a chronological representation of events. 

When there is no longer an error condition on the line, NORMAL is displa yed in 
the left-hand box. The types of errors that may appear as line conditions are 
explained in the folloWing paragraphs. 

1. Yellow alarm. A yellow alarm (VEL. ALARM: V to indicate a previous 
condition) is sent to ·alert the remote site that the. sender is experiencing an 
out-of-frame condition. The yellow alarm signal can be transmitted in two 
manners as explained in Section 49.5(K). The user must indicate the type 
of signal in use in order for yellow alarm conditions to be accurately 
detected, included in statistics. and displayed as a line condition. 

2. Blue alarm. A blue alarm (8 in the previous conditions area) indicates that 
the sender is experiencing a loss-of-signal condition. 

3. Loss oj Signal. Signal loss is indicated in one of two ways. If after ~ is 
pressed no Signal is received from the line under test, the condition NO 

SIGNAL is posted. Any time a received signal is lost for a minimum of 150 

IDS, the messaQe SIGNAL LOST is posted. Either type of signal loss is 
:recorded as S; in the line conditions box to indicate a previous condition. 

4. Loss-oj-Sync. This condition is displayed anytime two or more consecutive 
,framing bits are found to be in error. The abbreviation Sy Within brackets is 
used to indicate a previous loss of sync. 
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When an emulate mode has been selected on the Line Setup screen and 
Transmit M~de: ;{h§(ijM!¢:;, has been selected on the Interface Control screen. 
the words NOT MONITORED appear on the side of the line that the Il'.'TERVIEW 
is emulating. If Transmit Mode:tiil@ilfi@fL is selected on the Interface Control 
screen. both sides of the line are monitored. (On the side of the line which the 
INTERVIEW is monitoring. the incoming channel - rather than the inserted 
INTERVIEW data - is analyzed.) 

(P) T1 Statistics as an Alternate Display to T1 BERT 

The function keys shown in Figure 49-19 appear at the bottom of the Tl 
Statistics display when the INTERVIEW is running a Tl BERT test. Press (EID to 
display Tl BERT Statistics; other display options are not available during a 
BERT test. Although they can be executed with regular Tl statistics displayed. 
the commands in this bank of softkeys apply for the most part to the BERT test. 
Consult Section 9 for a description of these commands. BERT testing. and 
statistics. 

One command in this group which does affect the Tl Statistics display is RESET. 

CEID. RESET sets the value of all timers and counters. including Tl counters. to 
zero. The BERT test continues. however. even though the elapsed time (TEST 

SECONDS) at the top of the screen is reset. 

Figure 49 .. 19 Run-time function keys available with Tl Statistics Display when 
performing a Tl BERT test 

49.7 04 and Extended SuperFrame Structures 

A D4 superframe contains twelve frames of 193 bits each; that is. 12 ( 24 x 8 + 1 ). 
where 24 is the number of time slots. 8 the number of bits per time slot. and 1 the 
framing bit which precedes each component frame (see Figure 49-20 and 
Figure 49-21). In extended superframing (ESF). 24 of these 193-bit frames are 
contained within one superframe. Framing (F) bit patterns and in-band signalling (if 
employed) differ in the two schemes as illustrated in Table 49-1 through Table 49-2. 
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. ..• ~------------------------ BASIC T1 FRAME •• 

. 
• •• ~---1 ----I ........ _----- 2 ----...... . TIME 

SLOT # 
:4.~-----24----...... . . . 

: F1 : 1 234 5 6 7 234 5 6 7 S j BIT # flJWWlflJlJUj 1 2 3 4 5 6 7 S jF2l 

FT 

04 F BITS 

FRAME # 

Fs 

•• t ....• 
..... _ ....... _ .,c • 

Flgure 49-20 193-bit frame whic.h serves as the component in both D4 and ESF extended 
framing formats. 

o o o 

o o o o o o 

Fl F2 F3 F4 F5 F6 F7 FS F9 FlO Fl1 F12 

o o o 
Figure 49 ... 21 D4 framing bits are always set to 100011011100. A yellow alarm is an 

except,ion: In this case, Bit 12 may be set to 1. 
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In the table which follows. A and B indicate robbed bits. When the bit-robbing 
technique is used. maximum data speed'" 56 Kbps. With clear-channel signalling. 
these bits are used for data, increasing the data speed to 64 Kbps. 

Table 49-1 
D4 Frame with In-Band Signalling 

FRAME F TIME SLOTS 1. .. 12 
# 

bit 1 bit 2 bit 3 bit 4 bit 5 bit 6 bit 7 bit 8 

FT d d d d d d d d 

2 0 FS d d d d d d d d 

3 0 FT d d d d d d d d 

4 0 FS d d d d d d d d 

5 FT d d d d d d d d 

6 FS d d d d d d d A ,,-'--~ 

7 0 FT d d d d d d d d 

8 FS d d d d d d d d 

9 FT d d d d d d d d 

10 FS d d d d d d d d 

11 0 FT d d d d d d d d 

12 0 FS d d d. d d d d B 
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The ESF Framing Pattern Sequence (referred to as FPS or FAS) is always equal to 
001011. Extended Super-Frame format uses a 6-bit Block Check (CRC-6) and a 
12-bit Frame Data Link (FDL) to measure line performance and transmit statistical 
information, There are four in-band signalling bits per frame CA. B. C. and D) if 
robbed-bit signalling is used, In-band signalling reduces the maximum data rate to 
56 Kbps, With clear-channel signalling. these four bits become data bits. and the, 
data rate is 64 Kbps, 

Table 49-2 
ESF Frame with In-Band Signalling 

FRAME F TIME SLOTS 1 '"" 24 
# 

bitl bit 2 bit 3 bit 4 bit 5 bit 6 bit 7 bit 8 

1 FDL1 d d d d d d d d 

2 CRC1 d d d d d d d d 

3 FDL2 d d d d d d d d 

4 0 d d d d d d d d 

5 FDL3 d d d d d d d d 

6 CRC2 d d d d d d d A 

7 FDL4 d d d d d d d d 

8 0 d d d d d d d d 

9 FDL5 d d d d d d d d 

10 CRC3 d d d d d d d d 

11 FDL6 d d d d d d d d 

12 d d d d d d d B 

13 FDL7 d d d d d d d d 

14 CRC4 d d d d d d d d 

15 FDL8 d d d d d d d d 

16 0 d d d d d d d d 

17 FDL9 d d d d d d d d 

18 CRC5 d d d d d d d C 

19 FDL10 d d d d d d d d 

20 d d d d d d d d 

21 FDL11 d d d d d d d d 

22 CRC6 d d d d d d d d 

23 FDL12 d d d d d d d d 

24 d d d d d d d D 
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~ 
Coding Type: HDB3 AMI 
Une Impedance: 75 OHMS 120 OHMS 
Receiver Gain: 0 db 20 db 
Termination; BR!DGED TERMINATED 

Transmit Setyp 

Trans-mit Mode: DROP/INS 

Line Clock Select; jNTERNAL EXTERNAL 
Xmit Sigrya!lif'lg AI! l' s 

(CCS SIgnalling Only): YES NO 
Xmit D1s:tant MF Alarms 

(CAS Signalling Only): YES NO 
Xmit Remote Alarm: YES NO 

Seteot Setup 10 Perform: 

! Fl ! I F2 I L! --.:..F.:.3---l 
LINE XMIT PATH 

•• Interface Control •• 
G.703 I 2.048MBPS 

Data Path Setup 

Data Path: T SIGNALLING BITS 

Enable CAC-4: YES NO 
Signalling Type: 

Begin CAS MF W/Frame Contain­
Ing Frame Align. Signa!: YES NO 

Extr. Bits; _ (three binary digits; a or 1) 

National eus: (five binary di.gits: 0 or 1) 
International Blt:-:-fone binary digit: 0 or 1) 

CAS MF Sync Criteria; NORMAL EXTENDED 
CAS MF Resync Criteria, NORMAL EXTENDED 

Frame Resync Criteria! NORMAL EXTENDED 
Record ChlS: YES NO 

F4 F5 

GL 703/2 ,048MBPS 
INTERFACE MOQULE 

@\MWifi';y@· ••• TODTE 

F6 F7 F8 

Figure 50-1 Interface Control screen (above) presents 0.703 options when a G.703 TIM (below) is 
installed. 
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G.703 is a POint-la-point protocol at the physical layer (Layer 1) used to transmit high-speed 
voice or data ove~ telephone lines. The INTERVIEW 7000 Series, with G.703 software and 
the G.703 Test Imerlace Module installed. iScJpable of testing G.703 circuits that comply 
with Europeanstaindards. In particular. the INTERVIEW tests circuits with a total bandwidth 
of 2.048 MHz (a~ opposed to 1.544 MHz circuits typically used,in North America). The 
bandwidth is divi4ed into 32 channels with an absolute speed of 64 Kbps each. 

Only channels 1 t!u"ough 31 are available· for testing-channel 0 c;oritains framing bits and is 
transparent to the! user. Additionally, channel 16 is set aside 'for signalling and framing in 
CAS (Channel Aljsoclated SignaUini> mode. The user should keep this in mind when this 
manual refers to the M32 channels" in G.703. 

The INTERVIEW monitors the equivalent of both sides of a line. RD (DeE) and TO (OTE). 
or emulates RD or TO. The INTERVIEW allows the user to select a single channel on which 
to monitor (or eIt/.1llate RD or TO) or to "split" the line and select RD and TO on different 
channels. Herealiter, refereoces to monitoring or emulating a channel will inherently refer to 
the selection of sPlit channels. 

In order to capture G.703 on the INTERVIEW 7000 Series. your unit must be equipped with 
the G.703 option'(OPT-951-24-1), which consists of a Multiplexer board and a removable 
Test Interface MOdule (documented in the following paragraphs). -

The INTERVIEW supports 0.703 Primary Rate ISDN with 30 B-channels and one O-channel 
(30B+D) in CCS ;(Common Channel Signallini> mode. 

50.1 Overvtew of G.703 Testing CapabillUes 

(A) Phtstcat OharacterlStlcs 
The: INTERVIEW's physiClll interface conforms to CCITT Recommendation 
G.7~3for 2.048 MHz circuits. The physical connectors and the G.703 Test 
ImetfaceModuie are discussed in Section S.0.2. 

The INTERVIEW can transmit and receive 0.703 data encoded in Alternate 
M81\k Inversion Format (AMI) or HIgh Density Bipolar 3 (HDB3). In AMI, the 
pol2irity of each sequential 1 (mark) alternates withrefenince to the zero (space) 
voltjtge level. HDB3. the jiJefault seJecUon, is a trans~on technique which is 
use4 to ov~ the oecurrence of IIlTIg strings of zeroes and the associated 
tiJn#tg problema. RDB3 is.1Pq)IaIned later in this seGUon. 
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(B) Framing and Signalling Characteristics 

Any G.703 circuit that operates at 2.048 MHz and conforms to the basic 
physical characteristics laid out in Recommendation G.703 may be BERT tested 
witb the Il'ITERVIEW; however, the full set of statistical analyses and protocol 
testing capabilities apply to G.703 circuits which employ CAS or CCS framing 
structures. These framing structures are discussed in detail in CCITT 
Recommendation G.704; the major characteristics of the scheme are outlined in 
Section 50.7. 

1. ChannelO. Channel 0 is the channel reserved in G.703 for frame alignment 
information and remote alarms, including the optional CRC fOT detecting 
transmission errors and for syncing. The international and national bits are 
also carried transparently on channel 0, even though they are selectable on 
the Interface Control screen. Channel 0 cannot be emulated or monitored; 
it cannot be recorded for playback. even when aggregate recording is 
selected. Regardless of which Transmit mode is used, the Il'.'TERVIEW 
sends the framing information on channel 0 along with the selected 
channel(s) . 

2. Channel 16. Signalling bits are carried on Channel 16 when CAS mode is 
selected for the Signalling type on the Interface Control screen. These 
ABCD bits can also be displayed when in Run mode by selecting first [j], 
DATA. and then lrn. CAS SIG (Figure 50-18). For specific bit information, 
see Figure 50-22. 

In CCS mode. channel 16 can be used either as a data channel or for 
special Signalling. 

When recording the aggregate G.703 data stream. selecting Record ChIS: 
",,~!f on the Interface Control screen will include the information from 
channel 16 in the aggregate data stream. 

(C) G.703 BERT 

The INTERVIEW can perform both framed and unframed BERT tests on G.703 
transmissions. An individual channel may also be BERT tested. Tests may be 
performed in a simple loopback configuration or in conjunction with another 
INTERVIEW or BERT tester. In Run mode, a separate G.703 BERT display 
tracks test results. The contents of the display and BERT options and setup are 
described in Section 9. 

(D) Channel Data Capture 
The Front-End Buffer can capture both sides of one G.703 channel in real-time 
for immediate analysis or recording and playback. Or, the user may elect to 

"split" the channel mode and to use two channels: one for RD and one for 
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TD. TIlese selections are explained in Sections SO.S(K) and (L). The user may 
sptjcify anyone of channels 1 through 31; or Split Tn and RD on two of those 
channels. 

NOTE: When recording the capture of a single .channel to 
RAM. select Record Speed: fm~&l on the Record Setup 
menu. See Section 1l.4(A). 

When you enter Run mode configured to capture a sinsIe channel. channel 30 
for; example. the follOwing me_go appears on the status line: ·Ch30." When 
ca~g split channels (channel 4 for RD and channel 7 for Tn. for example). 
thEj following me_go appears on the status line: -R04T07." 

(E) Aqgregate G.703 Record 
To;reeord the aggregate 0.703 data stream (2 • .048 Mbps). with or without 
c~el 16. your unit must be ~d with an :fEB board capable of 
hilllh-speed recording (see Section 11.4). Seleei Mode: ffi15jC lItZil on the 
Line Setup menu. Configure the Record Setup menu for capture Memory: .; 

and Record Speed: ~J. 

yoUr selection for the Record Ch1. field on the 0.703 Interface Control screen 
determines whether or not information on channel 16 will be included in the 
a~gate data stream. See Section SO.S(V). Note that while channel 0 is 
al"'ys transmitted. it is never recorded for playback. even when aggregate 
reqording has been selected. 

Use the recorded data for later playback and analysis. Note. however. that a 
specific channel cannot be isolated from the auregate data stream for 
monitoring and analysis. 

Dqring high-:-speed recording. data display and program.conditions (or triggers) 
ba$ed on incoming data are disabled. The 0.703 Statistics display. however. 
rerilains active. To aptimize recording. however. do the following: 

1. select Initial Condo :J"_ on the Line Setup screen along with the 
; high-speed recordin, selections and press S; 

2. access the 0.703 Statistics display by pressing If!) (for STATS). then 1m (for 
. 0703STA);use the cmJ8 UNI!!CONDmaNS field on the 0.703 Statistics 

dispiay to check for Tn and RD in sync as a condition for recording (see 
Section 50.6); 

3. press El to return to the data screen; 

4. press Ifil. NO DISP; and 

5. I then press E3 to begin high-$peed recording. 

Se~ also Section 11.4 (A) • 
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When you enter Run mode configured for aggregate 0.703 record, the status 
line will contain the following message: "HS RCRD" and· Monitoring is 
disabled for high speed Tam recording." 

(F) Monitor Mode 

When Mode is set to iMiM~@Yifl on the Line Setup menu, the Il'.'TERVIEW as 
0.703 protocol analyzer may be used to monitor anyone (or the split RD and 
TO of two) of the data channels or signalling patterns passively. Once the initial 
cabling is done, the 0.703 circuit through the INTERVIEW is bridged, not 
broken - even when the unit is turned off - and the INTERVIEW does not 
interfere with communications in progress. 

A BNC connector may be used to monitor nonintrusively even when the 
INTERVIEW is not already cabled to the line. See Figure 50-9 for an 
illustration of this configuration. 

(G) Emulate DTE or DeE 

The Il'<'TERVIEW can also emulate a DTE (multiplexer) or a DCE (network) 
over 0.703 lines, depending on the Mode selection made on the Line Setup 
menu. In an emulation mode, the Il'.'TERVIEW actively transmits and receives 
data as prescribed by 0.703 interface at a maximum channel speed of 64 Kbps. 
A selection on the Interface Control screen allows the user to specify whether 
clocking is provided by the INTERVIEW or recovered from the incoming data. 

Any of the 30 data channels on the circuit (or channel 16) can be selected for 
analysis. INTERVIEW test data can be transmitted on the outbound channel; 
incoming data on the corresponding channel is available for clisplay and test. 
Higher layer protocols carried by the 0.703 point-to-point protocol can be 
tested simultaneously as statistics on the performance of the 0.703 circuit are 
taken and, at the user's need, clisplayed. 

The INTERVIEW emulates in two fashions: it can transmit idle to all but one 
channel to which it transmits data and which it monitors; or it can perform 
drop-and-insen emulation. When the drop-and-insert option is employed, 
transmissions on 31 channels are passed through the INTERVIEW, while the 
channel selected for analysis is terminated and INTERVIEW data is transmitted 
on the outgoing channel. 

(H) Protocol Spreadsheet 

0.703 protocol cannot be controlled from the Protocol Spreadsheet. Other 
protocols operating above the physical interface may, however. be tested. 
Spreadsheet options for testing in this case will depend on the protocols you 
have loaded from the Layer Setup screen. 
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(I) Data Displays 
The format and code selections you make on the Line Setup screen, indicated at 
the top of the run-time display, determine the appearance of the data stream on 
the .screen. Protocols selected on the Layer Setup screen will be available as 
trace displays. One alternate real-time display (see Figure 50-2) selection allows 
you to view G.703 statistics and track performance on the G.703 circuit. The 
G.70:; Statistics Display is described in Section 50.6. 

Additionally, another alternate real-time display (see Figure 50-18) is reached 
by selecting first lED. DATA. and then 1llJ. CAS SIG. This screen displays a matrix 
of the ABeD bits in each channel transmitted on timeslot 16 of every frame, as 
shown in Figure 50-22. 

.., -
Figure 50 .. 2, G.703 alternate statistics screen dispJa)l. 

(J) Primary Rate ISDN 
The INTERVIEW supports G.703 Primary Rate ISDN at 2.048 MHz (30B+D) 
wi\l1 the mux board and TIM option package (OPT-951-24-1) and software 
revision 6.00, or higher. The ISDN_D protocol package is used in G.703 at 
Layer 1 to access the ISDN variables. See also Sections 38, 47, and 74 on 
Basic Rate ISDN. 

The D channel is channel 16, the signalling channel. For dual-channel 
monitoring and emulation, load the LAPD personality package at Layer 2 for the 
B channel under test. A ISDN trace package (OPT-951-3S) is also available 
for mOnitoring either the D channel alone or the D channel and one of the B 
channels. 
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50.2 The Test Interface Module 

The 0.703 Test Interface Module (TIM). shown in Figure 50-3. is a removable 
module which may be replaced by different interfaces when other types of lines must 
be tested. The 0.703 TIM provides two 9-pin female connectors (top and bott~ of 
module) labeled TO DTE and TO DCE. which attach to a twisted pair cable. (See 
Table 1-10 for pin specifications.) In addition. there are two pairs of BNC 
connectors. All connectors are two-wire and attach to a standard line. The signal 
direction for each connector is indicated by the arrows to the left of the BNC 
,;:onnectors on the TIM as shown in Figure 50-4. An overlay (Figure 50-5) which 
identifies active LEDs on the front panel accompanies the 0.703 TIM. 

Install the 0.703 Test Interface Module and insert the correct LED overlay as 
described in Section 1.10. Once the 0.703 module and the overlay are installed. TX 
and RX leads can be monitored on the front-panel green-red LEDs. 

(A) Connectors 

When you break a data line for testing. you may connect the end of the line 
coming from the DTE (multiplexer. channel bank. PBX •. network. or switch) to 
the TO DTE (or to terminal equipment or "to TE") connector on the TIM (see 
top of Figure 50-3). Connect the other end of the line coming from the DCE 
(terminal equipment or telephone company office repeater) to the TO DCE (or 
to n~rk termination or "to NT-) connector on the TIM. Even when the 
INTERVIEW is powered off. this provides a through connection for the data 
line. 

CAUTION: To connect the data line, you must interrupt the flow 
0/ data on the line. Be sure you have permission to break the 
line before doing so .. 

If you are using the BNC connectors. you may create a pass-through connection 
by connecting the top two jacks toward the DTE (to TE) and the bottom two 
jacks toward the DCE (to NT). 

When Mode: ~g or 1WIl~ is the program selection and the 
INTERVIEW is connected as a pass-through as desc:nbed in the preceding 
paragraph. the INTERVIEW monitors data passively through either (or both) TO 
connectors on the TIM. 
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DE-9 CONNECTOR 
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BNC 
CONNECTORS 

Figure 50~3 The G.703 Test Interface Module provides both BNC and DE-9 c-onnectors fOT 

reception and transmission of data. 

When the INTERVIEW is operating in '@\i!~t1I,~; mode (selected on the Line 
SetUP menu), the INTERVIEW is transmitting and receiving data through the 
OE-9 connector labeled TO OTE (to TE), or through the top set of BNC 
connectors, labeled TX INPUT FROM OTE (for Transmit; that is, Input from 
the DTE or TE) and RX OUTPUT TO DTE (for Receive; Output to the DTE or 
TE), 

When Mode: {$.iit\iiM~~'!:!;l'; is the program selection, the unit transmits and 
receives data through the TO DCE (to NT) connector if the DE-9 connectors 
are in use, or through the bottom set of BNC connectors, if these are 
connected. The BNC connectors which are active in this case are labeled TX 
OUTPUT TO DCE (for Transmit; Output to the DCE or to NT) and RX INPUT 
FROM DCE (for Receive; Input from the DCE or from NT). 
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120 
OHMS 

120 
OHMS 

TO.DTE 

RX 
EMULATE DTE· 

@~@ TO.DCE 

.1' TX 
RX .!. 

Figure 50 .. 4 Signal direction for G.703 connectors. 

(8) Green-Red LEOs 

TXIN 
(FROM DTE) 
(FROM TE) 

RX OUT 
(TO DTE) 
(TO TE) 

TXOUT 
(TO DCE) 
(TO NT) 

RXIN 
(FROM DCE) 
(FROM NT) 

Two of the front-panel LEOs are active when the unit is testing 0.703 interface. 
These represent leads monitored at either of the line interfaces (TO DTE or TE, 
TO DeE or NT) on the test-interface module. An LED is dark when the unit 
is of{, green when the unit is powered on but the lead is off (at mark voltage, 
representing 1) or unterminated. and red when the lead is on (representing 
space voltage or 0). 

Data leads transition quite rapidly. As a result, their LEOs typically show a 
shade of orange that is intermediate between red and green when data is being 
transmitted. Data-lead LEOs will vary in color with the type of data. ',-idle, 
for example, has no on transitions. while ',-idle has only one, so both cause an 

LED to glow bright green. 
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TXmt . 
RXtn: 

RXDl! 

• rXIn 

Figure 50-5 G.703 Green-Red LED Overiay. 

50 G.703 

TWQ of the LEDs switch to red when the unit is in a special mode, Remote 
mode or Freeze mode. Remote means that the unit is under remote control via 
the ,REMOTE or phone-jack interface. (The remote-control feature is not 
implemented in the early releases of the INTBRVIEW 7000 Series.) 

It is important to note that the front-panel LED indicators always reflect TIM 
activity. If the LEDs are active while data is being played back from disk, the 
activity is on the line, not in the data stored on the disk. 

50.3 Testing Configurations 

(A) Test at Line Levels (No Pad) 

o 

MUX, 
CHANNEL BANK, 

PBX, or 
SWITCH 

TO SPAN 

TELEPHONE 
COMPANY 

OFFICE 
REPEATER 

TO DTE 

Fig~re 50-6 Place the INTERVIEW 7000 Series be1ween the multiplexer and the 
telephone company ofrn;-e repeater (for example) to monitor Of emulate oveT the 
0.703 circuit. The illustration indicates how cables equipped with DE-9 connectors 
Would be connec1ed. 
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MUX, 

Connect the INTERVIEW into the circuit between the DTE (multiplexer. 
channel bank. PBX. TE. or switch) and the DeE (telephone company office 
repeater) for G.703 testing. In this position. the INTERVIEW may monitor a 
selected channel. emulate a G.703 customer transmission. emulate the network 
on an individual channel towards a user terminal. or perform a BERT test. See 
Figure 50-6 and Figure 50-7. 

To emulate one channel on the customer side of the conversation (for example), 
select lJ~qji,\iim:l~~j: as the operating Mode on the Line Setup screen. This 
breaks the line between the mux and the repeater as illustrated in Figure 50-6. 
The INTERVIEW communicates through the repeater in this configuration. 
transmitting and receiving over the DE-9 connector labeled TO DeE (to NT), 
or transmitting over the BNC connector labeled TX OUTPUT TO DeE and 
receiving over the connector labeled RX INPUT FROM DeE when the BNC 
jacks are used (Figure 50-7). 

TO DTE TO SPAN 

CHANNEL RAI~K'~--~--~~~ TELEPHONE 
COMPANY 

OFFICE 
REPEATER 

PBX. or 
SWITCH 

Figure 50-7 The same configuration may be achieved with BNC connectors. Once 
the cables are in place, the INTERVIEW may monitor nonintrusively OT break the 
line toward the DTE or DeE. 

To emulate the network side of the conversation. select /~~t$:g!t!t as the 
operating Mode on the Line Setup screen. This breaks the line between the 
mux and the repeater. The INTERVIEW then communicates through the 
attached mux. transmitting and receiving over the DE-9 connector labeled TO 
DTE (to TE) (Figure 50-6), or transmitting over the BNC connector labeled RX 
OUTPUT TO DTE and receiving over the connector labeled TX INPUT FROM 
DTE (Figure 50-7). 

50-12 



50 G.703 

(8) Simplex Repeater Power 

The 0.703 Test Interface Module will pass simpJexed repeater power down the 
transmit pair and the receive pair when it is patched in series into the powered 
portion of a 0.703 span. Figure 50-8 is the standard "looped-through" 
configuration shown in the previous figure, except that here the INTERVIEW 
has been placed on a powered span and is providing a DC path between input 
and output for both receive and transmit pairs. Both in monitor and emulate 
modes, a permanent DC path is maintained from TX INPlJT FROM DTE (in) 
to TX OUTPUT TO DCE (out) and from RX INPUT FROM DCE (in) to RX 
OUTPUT TO DTE (out). 

TELEPHONE 
COMPANY 

OFFICE 
REPEATER 

SPAN 
REPEATERS 

TO DTE TO SPAN 

Figure 50-8 The INTERVIEW can be patched in series into the powered portion of 
a G.703 span. 

One of the functions of a repeater is to complete the simplex current path 
between the transmit pair and the receive pair. When the Il\,ERVIEW is used 
to break the line toward the span and emulate the repeater, a simple patch 
connection (via one of the BNC patch cords provided with the 0.703 option) 
between TX INPUT FROM DTE and RX OUTPUT TO DTE will complete the 
DC current path. 
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(C) Test at Patch Panel (20db Pad at Monitor Jack) 

Many G.703 sites have a special patch panel that allows nonintrusive monitoring 
of lines. (Actual monitoring with the jl';"TERVIEW 7000 Series always is passive 
and nonintrusive. but unless a patch panel is installed at the test site. the line 
normally must be broken simply to cable the test equipment to the line.) 

DTE 

MUX, 
CHANNEL BANK, 

PBX, or 
SWITCH 

LINE 1 

o 
MON 

DCE 

TO DTE TO SPAN 

TELEPHONE 
COMPANY 

OFFICE 
REPEATER 

Figure 50~9 If a patch panel is available fOT patching at the telephone company 
office. the line can be monitored without even momentary intrusion. 

Figure 50-9 shows a G.703 test-interface module (TIM) cabled to the 
MONITOR jacks of two separate patch panels. These panels handle Tx and Rx 
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tramc separately. Because the monitor jacks are isolated from the line by a 20 
db "pad." these jacks may be patched into without disrupting traffic on the line. 
When the INTERVIEW monitors at this interface. 20 db of gain should be 
added to the signal via the Receiver Ga!n: ~g;i!ii:' selection on the Interface 
Control menu-see Section 50.S(C). Terminate the line as well-select 
Term!nation: ;::;l1!'!!~1&l1l:l!tf on the Interface Control screen. 

DTE 

MUX. 
CHANNEL BANK, 

PBX, or 
SWITCH 

LINE" 
o 

MON 

DCE 

TO OTE TO SPAN 

TELEPHONE 
COMPANY 

OFFICE 
REPEATER 

Figure 50-10 This is a "permanent" INTERVIEW-io-patch panel configuration. 
With the cables in place, the INTERVIEW may monitor nonintrusively. 

Figure 50-10 shows a "permanent" installation of the INTERVIEW 7000 Series 
at a patch panel location. Once the cables are in place. the Ir..'TERVIEW can be 
used to monitor the line nonintrusively. 
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There is no special "padding" at the IN and OUT interfaces on the patch panel. 
Select Receiver Gain: 9i~iiir on the Interface Control menu when you monitor or 
emulate at these interfaces. In this case, do not terminate the line-select 
Termination: @t!l@~~!;htf on the Interface Control screen. 

50.4 Setting Up Menus for G.703 Testing 

** INTERVIEW 75010 ** 
DISKS: FLOPPY 1 FLOPPY i.J HARD DISK 

PROCESSORS: EI 
SELF TEST ERRORS: IiIi 

Press: 
[PROGRAM] to enter the menu ~age 
[RUN] to run the default ~rogram 

So-ftware 
Firmware 

Version: 
Version: 

7.00 
5.010 

OPTIONS: 24-1 

TIM: G.703 

Cop~right (c) 1987, 1989 
Telenex Cor oration 

Figure 50-11 Power-up screel1, INTERVIEW 7S00. 

G.703 testing can be done only when the TIM described in Section 50.2 is in place. 
Install the G.703 TI!\1 and connect to a data source before power up as described in 
Section 1.10. Compare the Power Up screen to the one shown in Figure 50-11. It 
should indicate that the correct TIM is in place and that the unit is equipped with a 
G.703 mux board (Option 24-1). 

NOTE: If you plan to perform a G.703 BERT test, refer to 
Section 9. 

Before you run a G.703 test, you must the Line Setup screen for the type 
of testing you wish to do. Select Mode: if you plan to monitor a G.703 
exchange. If the INTERVIEW is to perform an interactive test is, will be 
required to transmit). select Mode: {~ll!iiif'fjj:;~! or Mode: 

CAUTION, When the INTERVIEW operates in an emulate mode, 
it interrupts the regular exchange of data on the circuit. Be 
certain you have permission /0 test the circuit before you proceed. 
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Select the code..l\nd Format required for accurate interpretation of the data stream. 

Clocking, of 0.703 data is not provided by the standard data clock. As a result. the 
ClOCk SQ,urce selection on the Line Setup screen is overridden. An applicable clock 
selection is provided on the Interface Control screen. descnbed in Section 50.5. 

If you plan to test higher-layer protocols (such as Common Channel Signalling 
System #7. LAPD. ISDN. or any others carried on the 0.703 circuit), you must first 
load them. from the Layer Setup screen. The Layer Setup screen is documented in 
Section 6. 

50.5 Interface Control Screen 

Cenain 0.703 characteristics are selectable. All options specific to 0.703 are 
selected on the Interface Control screen. which is accessed from the main Program 
menu. With the Program menu disPlayed, press ffil (for Setup), then @J (for 0.703) 
to obtain a screen similar to those shown in Figure 50-12. The full set of options 
available, on the Interface Control screen is illUStrated in Figure 50-1. 

Transmit Setup 
Transmit Mode: 
Line Clock Sel 
Xmit Sianall ina 

(CCS Signall ina Only): 
Xmit Distant MF Rlarm 

(CAS Signal !.ing 0!l!.i:.); 
Xmit Remote Alarm: ... --

Channe 
Enab 1 e 
Signalling . 
Begin CAS '. Contain-

ina Frame Al ian. Signal; DB 
Extra Bits: 111 
National Bits~ 11111 
International B~ 
CAS MF Sync Cr iter i a : 
CAS MFRes'dncCriteri 
Frame Res\:IhcCriteria: 

--_ ' • .-.•• - --II 
Figure 5~·1l IntenaceContnllscr..,." for G.703 Proto<ol with Transmit Mode; NORMAL 

and S;iltal/inl Type; CAS selected. Transmit Setup selections apply when an Emulate 
mode i~ selected on the Lin(, Setup. sc.reen. Line Clock is -available for master G.703 
transmit clocking. 
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Figure 50 .. 13 Interface Control screen for G.703 Protocol in Emulate mode with Transmit Mode: 
NORMAL and Signalling Type: CCS selected. 

FlgUl'C 50~14 Interface Control screen for G.703 Protocol in Emulate mode wilh Transmit Mode: 
DROPtINS. Signalling Type: CCS. and Channel Mode; SPLIT selected. 

Figure 50-15 Interface Contro1 screen for G.703 Protocol in Monitor mode; the Transmit Setup fields 
disappear, but the Line Setup and these Data Path Setup fields are available. The Record Ch16 
field only appears when rugh-speed record has been selected on the Line Setup screen. 

50-18 



50 G.703 

The Interface Control screen for G.703 is divided into three sections: Line Setup, 
Transmit Setup, and Data Path Setup. The fields and selections for these setups are 
described in the following paragraphs. The appearance of some of the fields relies 
on selections made for preceding fields on this screen, such as those shown in 
Figure 50-12 through Figure 50-15. 

(A) Coding Type 
The first field in the Line Setup section of the Interface Control screen is the 
Coding Type field. The two options in the Coding Type field are AMI (Alternate 
Mark Inversion) and HDB3 (High-Density Bipolar 3); the default in this field is 
HDB3. AMI is described in Section 50.I(A). 

When you select Coding Typ .. : 8PM., the INTERVIEW transmits any occurrence 
of four consecutive zero bits as a special bit pattern containing an intentional 
bipolar violation in the fourth zero bit. These anticipated bipolar violations 
(BPV) are removed and the four zero bits are restored at the receiving end. 
The INTERVIEW also perfonns the restoration function when it is the receiver. 

(8) Line Impedance 
The user may select 75 ohms or 120 ohms line impedance, depending on the 
type of connection made to the TIM (Figure 50-3). If the coaxial connector is 
used, select 75 ohms (which is also the default for this field). If the DE-9 
connector is used, 120 ohms is the proper selection. 

(C) Receiver Gain 
The Receiver Gain field defaults to 0 db, but if circumstances of the line setup 
require input gain for the INTERVIEW to recognize the data, the alternate 
selection of 20 db should be chosen. 

A padded monitor jack at the telephone company office is isolated by resistors 
in series with both the tip and ring. The resistors combine with a 75 or 120 
ohm termination at the monitoring device to form a 30 db (or less) pad, 

In order for the 1]\;'TERVIEW to compensate for the padding at this monitor 
jack, select Receiver Gain: :~:!I!iD to add 20 db of gain to the line signal. (Also 
select Termination: '~!\~~:'j; see below.) With '@,(~if gain selected, the unit 
will work with up to a -40 db signal received, 

(D) Termination 
Line termination is selectable by the user for data in both directions in monitor 
mode and for Receive data (that is, data coming from the device under test) in 
emulate mode. 

In a normal "looped-through" monitor configuration (see Figure 50-6 or 
Figure 50-8), the appropriate termination is U~~f%, the defaults~lec::ti:on, 
When you are monitoring at a padded jack, select Termination: ':;~~tm:,. 
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When you are in emulate mode and have selected Transmit Mode: :'N9RMAfi'. the 
channels that are coming from the device under test may be terminated or 
bridged by menu selection. Since in this transmit mode you are emulating the 
end user on the circuit. you normally would select Termination: Ft~¥~J:$?i. 

When you are emulating in the drop-and-insert mode, 31 of the 32 channels 
going toward the device under test are "passed through" transparently to the 
device under test. The 32nd channel is the one you have selected, via the 
Channel Number field, for drop-and-insert. 

The channels that are moving data from the device under test may be 
terminated or bridged by menu selection. Normally in drop-and-insert mode, 
the appropriate termination is h@i!Ri\;'l~t~;:E. Receive data that is terminated is 
not regenerated outbound. 

(E) Transmit Mode 

The first field in the Transmit Setup section of the Interface Control screen is 
the Transmit Mode field. The Transmit Mode options control the It-.'TERVIEW·s 
transmissions on the 32 channels of the circuit under test. The field is 
applicable when Mode: "~t~'jjWW or Mode: ';~.;tf;ip,@· is selected on the 
Line screen. Transmit Mode options have a special meaning in 

INTERVIEW 7000 Series 

and operating modes. See Section 9.12.) 

MUX 
OR 

PBX 

DEVICE UNDER 
TEST 

Figure 50·16 The INTERVIEW 7000 Series in normal G.703 emulation mode in 
CCS mode. Note that framing and signalling information is also lransmhted 
(channel 0 and optional channel 16 in CAS mode). 

1. Normal mode. When emulating in normal mode (that is, as the only end 
user on an otherwise inactive G.703 circuit). the INTERVIEW should be set 
up to terminate the line. See the discussion of the Termination option in 
Section 50.S(D). The INTERVIEW will isolate one incoming channel for 
capture and transmit on the outbound channel along with channel O. as well 
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as providing multiframe synchronization. in frame 0 of channel 16 when in 
CAS mode-see Section 50.5(N). On all other channels. the INTERVIEW 
transmits the idle· line character ".(hex D5). Statistics are maintained on 
the selected incoming circuit or line. 

1 AD Channel Ie avaDabie 
/ for display ami teat 

INTERVIEW 7000 Series 

Figure 50-17 Tho INTERVIEW 7000 Seri .. In drop-and-Insert modo. 

2. Drop-and-;nSert mode. This type of transmission (illustrated in 
,Figure 50-17) is useful for testing a single channel over an active 0.703 
circuit. If the user selects drop-and-insert mode. the INTERVIEW receives 
.all 32 channels in both directions (left to right and right to left in 
Figure 50-17). The transmissions on 32 of the left-to-right channels are. 
passed through outbound. The remaining channel is terminated. and 
higher-layer teSt datil is inserted into the corresponding outbound channe!. 
All the while. 0.703 protocol is maintained at the physicalleve!. The 
INTERVIEW recalculates the correct CRe for the multiframe. 
Drop-and-insert mode may be used in either direction. towards DTE or 
DCE. Statistics are maintained on the selected line. Extra bits. national 
bits. international bits. and alarms are passed through without change. 

The INTERVIEW should be set up to bridge the data moving right-to-left in 
Figure 50-17. See the discussion of ro1'". I 1_. as a Termination option in 
Section 50.5 (0). 

(F) LI'le Clock Select 
TW¢l selections are aVllilable to the user in the Une Clook Select field. internal 
and externa!. Select Une Clock Select: W;~1l!j when performing normal 
em¢ation or normal channel B.ERT and an external clock is used (clock 
rec~)Vered from the incoming signsl). Otherwise. the field defaults to interna!. 
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(G) Transmit Signalling All 1's 

The Xmll Signalling All 1's (CCS Signalling Only) field defaults tod'l§.:; if 'X~ is 
selected, the INTERVIEW fills the signalling channel (channel 16) with logic l's 
continuously, This field only appears in Normal Transmit mode and is 
applicable when Signalling Type: \i:$ii' is selected-see Section SO.S(N). 

(H) Transmit Distant Multiframe Alarm 

The Xmlt Distant MF Alarm (CAS Signalling Only) field defaults to ~N§:; if ,)i@;$' is 
selected, bit 2 of channel 16 of frame 0 (in the CAS multiframe-see 
Figure 50-22) is continuously set to indicate a signalling alarm condition to the 
remote end. This field only appears in Normal Transmit mode and is applicable 
when Signalling Type: :#!i\' is selected-see Section 50.S(N). 

(I) Transmit Remote Alarm 

The Xmlt Remote Alarm field defaults to ili1§'I; if i¥~)!: is selected, bit 5 of 
channel 0 of frames which do not contain the frame alignment signal (see 
Figure 50-22) is continuously set to indicate a G.703 line alarm condition to the 
remote end. This field only appears in Normal Transmit mode. 

(J) Data Path 

The first field in the Data Path Setup section of the Interface Control screen is 
the Data Path field. Choose the data path for which you wish to monitor or 
emulate data. A data channel must be selected if you plan to test or view a 
higher layer protocol. 

1. 64K data channel. This option selects a 64K data channel from 1 to 31. 

2. Signalling bits. This option gives signalling bits on channel 16, except in 
frame 0, for both TD and RD. (Frame 0 of channel 16 comains the 
multiframe alignment code.) 

(K) Channel Mode 

This field appears when a 64K data channel path has been selected. The 
Channel Mode field offers the user the choice of selecting RD and TD from the 
same or from two different channels. 

1. Same. Selecting Channel Mode: t~~!!:1 enables the user to select RD and TD 
on the same channel in the Channel Number field. 

2. Split. Selecting Channel Mode: t~ti enables the user to select RD and TD 
on twO different channels in the Channel Number RD: _ TO: field. 
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(L) Channel Number 

Thi!; field appears when a 64K data channel path has been selected. Valid 
e~es in<~ Chllnne' Number field are 1 throuch 31 (deCimal). Channel 0 
exiSts b,u.t .ot be selected; it contail:ls ~ame alignment:words. CRC checksums 
and in~na1Inational bits. but no'data. 

When ~1'IeI Mode: 1 .. ; is select~~ only one chan~~>number field appears 
for an e~'h1 the Channel Number fiei.d. ~ the data i$both received and sent 
on the ~el number entered. Whet! Channel Mode~" is selected. 
however,'the field becomes Channel ~ ... RD: _ TO, _ and the user enters 
one c~ number for RD and one/orTD. 

(M) En.bl.:~ 

The EnebleCRC-4 field d~fa~ to RL Selecting i.fti enables the CRC 
che/lkaum &eneAtiolt~;~ •• wen as Implementing the CRe 
multlf:rame strw:ture .. 'this StrUeture makes use of channel 0 for checksums and 
the :CRC multiframe alignment word for synchronization. Error count is 
displayed on the U. 703 Run-Time statistics screen (Figure 50-19). 

NOTE: The 0.703 eRC is entirely distinct from the block 
checking which maybe performed for a protocol operating at a 
higher layer. The 0.703 eRC is included in the CRC-4 ERRORS 
and ERROR-FREE SECS statistical measurements on the 0.703 
statistics screel)S. 

(N) Sljnalllng Type 

The SIgnalling Type field has two selections for the type of signalling sent on the 
line. Each signalling type generateS its own set of seleCtion fields on the 
Interface Control screen. See "FIgUre 50-1 for a complete view of these 
selections. 

1. CAS. CAS (Channel AsSOciated Signa:lling). the default selection. is a 
'bit-oriented signallin&techniqilewhich uses a 16-frame multiframe to 
provide four bits foteach data chatmel~ transmitted on channel 16 (see 
FigUre 50-22). ~el 16' may be observed "as is" in Run mode. but a 
better view of the channel activity is obtained by pressing the softkey CAS 
SIG after selecting DATA-see Figure 50-111. This figUre shows the ABeD 
bits from all ~ presemedinthe form of a matrix. FigUre 50-12 
i1Iustt'atesthe Interface Control screen selections when SIgnalling Type: ~; 

is selected. 
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IrrE.i.17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

-M"~ --
Figure 50-18 Selecting CAS SIG displays Ibe ABeD bits for each data channel. 

2. CCS. CCS (Common Channel Signalling), the optional selection, has no 
multiframe architecture. In this mode of signalling, a channel (channel 16) 
is set aside for receiving and sending signal information, such as 
implementing SS#7. 

Figure 50-13 and Figure 50-14 illustrate Interface Control screen selections 
when Signalling Type: i:~ is selected. 

(0) Begin CAS Multlframe With Frame Containing Frame Alignment 
Signal 

This field only appears when in CAS mode. The eegln CAS MF WIFrBme 

Containing Frame Align. Signal field defaults to (-':1, providing even frames of 
the CAS multiframe in which to place the Frame Alignment Signal (in channel 
0); selecting ~lmt; provides odd frames of the CAS multiframe for the FAS. The 
frames which do not contain the FAS provide international and national bits and 
remote alarm indication in channel O. This option does not exist in CCS 
signalling and is ignored when CRC-4 Is selected because the CRC multiframe 
must begin with a frame containing the FAS. 

(P) Extra Bits 
This field only appears when in Normal Transmit and CAS Signalling modes. 
Three bits may be set by the user (to 0 or 1) to be transmitted in channel 16 of .-. 
frame 0 of the CAS multiframe in bits 3, 1, and O. This field defaults to 111. 
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(Q) National Bits 
This field only appears when in Normal Transmit mode. Five bits may be set by 
the user (to 0 or 1) to be transmitt.ed in channel 0 (bits 4 - 0) of frames not 
containing the FAS (Frame Alignment Signal) in that channel. This field 
defaults to 11111. 

(R) Int!ilrnatlonal Bit 
This field only appears when in Normal Transmit mode. One bit may be set by 
the user (to 0 or 1) to be transmitted in channel 0 (bit 7) of frames not 
containing the F AS in that channel. If CRC is selected. the international bit will 
only be transmitted in frames 13 and 15 of the multiframe. This field defaults 
to 1. 

(S) CAS Multlframe Sync Criteria 
The CAS MF Sync CriterIa field allows selection of extended sync criteria for 
determining sync status of the CAS multiframe; the field only appears when in 
CAS mode. 

1. Normal. The default selection in this field is ,: !N~MA\:::>. This is 
declared when the multi frame alignment pattern is properly detected and 
timeslot 16 of the previous frame contains code other than zeros. If no 
valid pattern can be found in 12 to 14 milliseconds. the frame search is 
restarted. 

2. Extended. The optional selection in this field is ~%!i*l~:{i. Thjs 
selection declares sync when fixed criteria are met and two additional 
consecutive valid multiframe alignment signal~ are detected. 

(T) CAS Multiframe Resync Criteria 
The CAS MF Resync Criteria field allows selection of extended sync criteria for 
determining sync status of the CAS multiframe: the field only appears when in 
CAS mode. 

1. Normal. The default selection in this field is fi;gN~i"!i';t;r:'. This selection 
automatically initiates frame search whenever two consecutive CAS 
multi frame alignment words are received in error. 

2. Extended. The optional selection in this field is \} .~>'ii'. This 
selection resynchronizes if fixed criteria are met andlor if two consecutive 
timeslot 16 words have values of zero in the first four MSB positions: 
OOOOXXXX. (See Figure 50-22.) 

(U) Frame Resync Criteria 
The Frame Aesync Criteria field allows selection of extended sync criteria for 
determining sync status of the frames. 
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1. Normal. The default selection in this field is lIWIH@!!IHillE'. This selection 
automatically initiates frame search whenever the frame alignment word is 
received in error three consecutive times. 

2. Extended. The optional selection in this field is M;~jm. This 
selection resynchronizes if fixed criteria is met and/or if bit 2 in timeslot 0 of 
non-align frames is received in error on three consecutive occasions. 

(V) Record Ch16 

This field relates to aggregate 0.703 record and appears only when 1) your unit 
is equipped with a high-speed PEB board (Rev H or higher); 2) Mode: 

@r~m is selected on the Line Setup menu; and 3) Cepture Memory: ~ 

and Reoord Speed: ~lmill! are selected on the Record Setup menu. See 
also Sections 11.4(A) and 50.1(E). 

To include channel 16 information in the aggregate 0.703 data stream, select 
Record Ch1S: _1. See Pigure 50-22. Choose" if you want to exclude 
channel 16 from the recorded data-stream. 

50.6 Interpreting the G.703 Statistics Display 

The 0.703 Statistics Display can be viewed in Run Mode when the 0.703 TIM is 
installed. To access the statistics screen, press [ffi (for STATS), then t:rn (for 
G703STA) while the INTERVIEW is actively monitoring or testing the line. You may 
alternate between the statistics screen and any other displays listed at the bottom of 
the screen by pressing the function key indicated. A sample 0.703 Statistics screen 
is shown in Pigure 50-19; the statistics displayed are those tallied when the line is in 
sync. For more information on alternate run-time displays, refer to Section 5. 

(A) Layout of the Screen 

The statistics display is divided into two general regions. 0.703 statistics appear 
at the top of the screen; information pertaining to line conditions appears at the 
bottom of the screen. 

All values displayed in the statistics region are cumulative. That is, calculations 
begin when you press 8 and continue until you press 8 again. Freezing the 
trace or character displays has no effect on the statistics gathered, although the 
statistics will not be updated until the screen is unfrozen. 

Values are given in scientific notation, shown to a maximum of four decimal 
places. The right-most positions of each highlighted field are reserved for 
display of the exponent. The capital letter E sets off the exponent from the 
base number. The E is followed by a minus Sign to indicate a negative exponent 
for a value less than one. 
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NOT f"iO~Hl ORED 

M ___ M .-- -
Figure 50-19 G.703 Statistics Display reports on 0.703 transmissions in real time and is 

an alternate screen to data or trace displays in Run mode when the G. 703 TIM is 
installed. 

There are four columns for each G.703 measurement. The left-most column 
displays the current measurement calculated on the DTE side of the line. The 
next column displays a cumulative rate when applicable. The two columns on 
the right display the same type of measurement calculated for the DeE and the 
rate. if any, on the DCE side. The various statistics measurements are explained 
in the following paragraphs. 

G.703 line conditions are listed in two columns, one for DTE and one for DCE. 
Both current and previous conditions are shown. Line conditions which may be 
displayed are described in Section 50.6(K). 

(8) Test Seconds 
TEST SECONDS indicate elapsed time. The count begins from zero when you 
press 8. 

(C) Frames Received 

The value listed in the FRAMES RCVC row is equal to the number of bits 
received divided by 256. Thus. the value represents the number of individual 
frames rather than the number of multiframes received. The frame count is not 
incremented unless a valid frame is received. The definition of a valid frame 
may vary depending on the Interface Control selections you have made pertinent 
to the syncing procedure (see Section 50.5. Resync Procedure). 
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(D) BPV's Received 

The row labeled BPV'S RECVD displays the number of bipolar violations received 
in valid frames during the test. Anticipated bipolar violations used to maintain 
one's density are not included in these values if HDB3 encoding is selected on 
the Interface Control screen (see.SiICt:ion 50.5). 

The RATE column equals ElPV'S RIICVD divided by the total number of bits 
received in valid frames. 

(E) BPV--Free .Seconds 

This reading gives elapSed test time free ofJ3PV errors. If HDB3 is selected, 
BPV's anticipated as pan of the pattern are not subtracted from the total time. 

NOTE: Time out of sync is included in the time displayed. 

The RATE column equals ElPV-FREE SECS divided by total test seconds. 

(F) Framing Errors 
The FRAMING ERRORS row displays the count of the individual errors in 
received Frame Alignment Signals. 

The RATE column equals FRAMING ERRORS divided by FRAMES RCVD. 

(G) CRC-4 Errors 
CAC-4 ERRORS indicates total CRC-4 code word errors since S was pressed. 
This field is present when the 0.703 Interface Control screen shows Enable 

CRC-4: m1. 
The RATE is equal to total CRC-4 code word errors divided by the total number 
of CRC-4 code words received. 

(H) Sync Losses 
SYNC LOSSES records the number of sync loss incidents. A sync loss occurs 
when the resync criteria, specified on the Interface Control screen, are met. 

The RATE column shows total sync losses divided by total valid frames received. 

(I) Sync Loss Time 

SYNC LOSS TIME displays time out of sync. Time out of sync may vary slightly, 
depending on selections made pertaining to resync on the Interface Control 
screen (see Section 50.5, RBsync Procedura). 

The RATE column shows sync loss time divided by total test seconds. 
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(J) Error-Free Seconds 
ERR~R-FAEE SEes displays the number of seconds free of CRC-4 errors. 
fra1I1ling errors. and BPV·s. To'count a second as an'error-free second. the line 
mUSl! be in sync during,the efl,t/re second; if during any part of that second the 
line js out-of-sync. that second is not considered error-free. 

The RATE column lists error-free seconds divided by total test seconds. 

NOTE: This measurement differs from error-free ,seconds 
measured in 0.703 BERT statistics. The BERT measurement 
includes bit errors as well. 

(K) G7Q3 Line Conditions 
When an error condition occurs. the status of the line under test appears in the 
Q703 UNE CONDITIOIio/S area at the bottom of the 0.703 Statistics Screen. DTE 
line conditions appear in the highlighted box to the left; DeE conditions in the 
highlighted box to the right. Once the current condition changes. an 
abb~viation for the error is posted in the bracketS Which folloW the current 
conqruon. This bracketed area containS an abbreviation,fpr up to four previous 
conqitiollli which ,have occurred in the present testing session. 

NOTE: The order of the abbreviations in the previous conditions 
field is not necessari1y a chronological repr~ntation of events. 

When there is no longer an error 'Condition on the line. NORMAL is displayed in 
the left-hand box. The types of errors that may appeat' as line conditions are 
explained in the following paragraphs. . 

1. ~emote alarms. A remote alarm is sent to aleri'the remote site that the 
fender js experiencing an out-ot-frame condition: The remote alarm signal 
can be transmitted as explained in Section 50.5(1) ,and displayed as REMOTE 
~LRM. Jhe abbreviation R within bracltets is used to indicate a remote alarm 
lIs a pfmous cOl'l<iltibn. 

2. Distant multi frame alarms. A distant multiframe alarm indicates that the 
sender is experiencing some type ofproelem. such as losing sync or power 
loss. See Section 50.5(H). When a distant muhiframe alarm occurs. the 
condition MUL TlFR ~M is posted. The abbreviation MwitlUn brackets is used 
to indicate a previous distant mu1tlframe alarm. 

3. OWl-of-Sync. This condition. OUT OF SYNC. is displayed anytime the frame 
resync criteria are met. The abbreviation Sy within brackets is used to 
,ndicate a previous loss of sync. 
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4. Lcss-ai::signal. Signal lossis:indicated in one of two ways. If after ~ is 
pressed no signal is received from the line under test, the condition NO 
SIGNAL is posted. Any time a received signal is lost for a minimum of 150 
ms, the message SIGNAL LOST is posted. Either type of signal loss is 
recorded as Sg within brackets in the line conditions box to indicate a 
previous condition. 

When an emulate mode has been selected on the Line Setup screen and 
Transmit Mode: lWii.i!l.iMW1' has been selected on the Interface Control screen, 
the wotdsNOT MONITORED appear on the side of the line that the INTERVIEW 
is emulating. U. Transmit MOde:::::p~~~m: is selected on the Interface Control 
screen, both sides of the line are monitored. (On the side of the line which the 
INTERVIEW is monitoring, the incoming channel - rather than the inserted 
INTERVIEW data - is analyzed.) This also holds true for the specific channels 
chosen for RD and TO when Channel Mode: ~:;~t(: has been selected. 

(L) G.103 Statistics as an Alternate Display to G.703 BERT 

The. function keys shown in Figure 50~20 appear at the bottom of the 0.703 
Statistics display when the INTERVIEW is running a 0.703 BERT test. Press ~ 
to display 0.703 BERT Statistics; other display options are not available during a 
BERT test. Although they can be executed with regular 0.703 statistics 
displayed, the commands in this bank of softkeys apply for the most pan to the 
BERT test. Consult Section 9 for a description of these commands. BERT 
testing. and statistics. 

One command in this group which does affect the G.703 Statistics display is 
RESET, lEE. RESET sets the value of all timers and counters, including 0.'703 
counters. to zero. The BERT test continues. however, even though the elapsed 
time (TEST SECONDS) at the top of the screen is reset. 

P'igure 50-20 Run-time function keys available with G.703 Statistics Display when 
performing a G.703 BERT test 
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50.7 Multlframe Structures" ! ';, 

(A) Signalling, 'with' No q~9~4' 
When CRC-4 is not enab1ed'With' CCS (Common Ch~nnel Signalling) or CAS. 
(Channel Associated Signalling), frames with and without the FAS in channel 0 
simply alternate. In. CC~ • there is, nopreXerred <;>rder ~ In CAS. the order of 

'. ,'~. . -~ ,,{ ,,' .. ' '. '.'" .. - ,-
which frame starts the muJtiframe.Is determin;~dibx.~qF.pption selection Begin 

CAS MF W/Frame <:ontalnlng Frame Align. Signal:! which is found on the Data 
Path portion of the G.703 i~terfa~eControl screerl: ' 

f"jr.::' J: r I ;'. "'!, t, 

" 'r: 

IN R N', N:N N"N 

\1 '---~I~;I_,: ==-I==-~!~"'\i~'''''':';:';''''~}=:: 
L-_______ ........ __ .......;, _____ . '(FIXed at 1) 

Internat,ional Bit 

Channel 0 Frame: CCS/CAS signalling; but no CRC-4 nor FAS 

b7 b6 b5 b4 b3 b2 b1 bO 

IN 0 0 1 0 1 1 

I I ! 
I I I L' 

J'''' ..... A1~nt .... ~ 
International Bit 

Channel 0 Frame: CCS/CAS signalling and F.A.s.b.\.ltn~C~C-4 

)'.\:.,,~'~":,;,/. ':~ 

Figure 50-21 When CRC-4 is not enabl~d with CCS si~~l1ini".fr,af!1~, \1y'ith,an4,;;,.:. 
without the FAS in channel 0 simplyaltemate;there is nopre"feired'order: ' Note 
the international bit is bit 7. 

Channel 16 is reserved for signalling. but no standard or multi frame structure is 
specified in CCS. The CAS multi frame structure (Table 50·1). shown for 
channel 16 only. allows four bits of Signalling data for each data channel in each 
multiframe. Signal bits for the data channels occupy channel 16 of frames 1-1S. 
Channel 16 of frame 0 contains the signalling multi frame alignment word (0000), 
extra bits that may be set by the user, and the distant multi frame alarm. 
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Table 50,1 
CAS Multiframe Structure -Signalling with Channel 16 

CAS_Frame 

Frame 0 

Frame 2 

·-Frame 3 

Frame 6 

Frame 7 

Frame 8 

Frame 9 

Frame 10 

Frame 11 

Frame 12 

Frame 13 

Frame 14 

Frame 15 

A. 9, C. D,= 
CAS MFAS 
DM 

!:X 

b7 be b5 b4 b3 b2 b1 bO 

0 0 .. 0.' 0 EX OM EX EX 
(CAS MFAS) 

A B C 0 A 9 C 0 
'channel n (ohannel 17) 

A 9 C 0 A 9 C 0 
;, (channel~) (channel le) 

A ,9 C 0 A 8 C 0 
(channel 3) (channel 19) 

'A, ';'8 C ,; O' A 9 C 0 
. (channal. 4) (channel 20) 

A' B C 0 A 9 C 0 
(channel 5) (channel 21) 

A B C 0 A B C 0 
(ohanneI6) (ohannel 22) 

A B C D A B C 0 
(cha"".,17) (channeI2S) 

A 9 C 0 A B C D 
(channel 6) (ohanneI24) 

A 9 C 0 A 9 C 0 
(channel 9) (channel 25) 

A 9 C D A 9 C 0 
(channel 10) (channel 26 

A B C 0 A B C 0 
(channel 11) (channel 27) 

A B C 0 A B C D 
(ohannel 12) (channal 2a) 

A B C D A B C 0 
(channel 13) (ohanneI29) 

A B C 0 A 8 C D 
(channel 14) (channel 30 1 

A B C 0 A B C 0 
(channel 15) (channel 31) 

Channel Associated Signalling Digits 
CAS Multiframe Alignment Signal 
Distant Multi/rame Alarm 

Extra Bits 
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Selectil,1J?,J;:nill.>J<t3:BC-4~,,~fol;ces a multiframe s~mcture'in which channel 0 is 
the only variant., The;re;n:~ 16 frames in the multiframel. In Table 50-2, 
channel Q, is .similar..JP"tb.e.second illustration in Figul'e'~'2l, except the 
international bit is repi,acecl by CRC-4 checksUIl'ls.a~d the CRe multi frame 
alignment signal. :Bit 7.,*",refore. is the only bit that changes when CRC-4 is 
enabled. Its idemity i's d~p'';nd~nt on the fra'1'e, 19f ,the CRC multiframe) in 
which it resides. Note that the '!nuliiframe begins With a frame containing the 
FAS (the relevant interfac~~c~een setting is ignored When CRC-4 is selected). 

". ~. -;\ 1" ~" ';;', ~;. > 

In CCS, Channel 16 rernains'j'Vailable for signalling, with no multiframe 
structure. However, the CAS multiframe struCture '(Table 50-1), shown for 
channel 16 only, allows fOUr bits of signalling data for each data channel in each 
multiframe, Signal bits. fo~:,,the cjam channels occupy'channel 16 of frames 1-15, 
Channel 160f frame O'110ntains'the signalling multiframe alignment word (0000). 
extra bits that may be, .aet by the, usc1;. and the distaRl< multiframe alarm. 

-j :., ;~: 
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Table 50-2 
CCS/CAS Signalling with .CRC-4 

.:, 

ORC-4 Frame b7 b6 b5 b4 -b3 b2 b1 be 
j' 

: Frame 0 C1 0 0 ,1~, a 
Frame 1 0 R N 'N N N N 

Frame 2· C2 a a 1i a 
; • Frame 3" a R N -N N N N 

Frame 4 C3 a 0 •... 1 0 

, Frame 5 0 R N lit; N N N 

, 
Frame 6 C4 0 0 

.~ 

1 0 ~..::;' I 

Frame 7 0 R N N N N N 

Frame 8 C1 0 0 0 

Frame 9 a R N N N N N 

Frame 10 C2 0 0 0 

Frame 11 0 R N .~ N N N 

Frame 12 C3 0 0 " i 0 

Frame 13 IN R N N N N N 

Frame 14' C4 0 0 0 

Frame 1'5 IN R N N N N 

C1 CRC-4 

C2 Checksum 

(;3 Bits 

0.4 C1-C4 

IN, International Bit 

~-N National Bits 

~- Remote Alarm 

;·,·l-': r::'1'~ 
~l 

''..'r 
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I 

I 
I 

Frame code 

t;:', 

I 
I, 

:/ ' 
-- I 

Y?, /j 
-1 . 

/ 
I 

I 

I, 
/" ...... .u. ...... :-: 

Frame number 0 "I_ 

/ 
/ 

I 

/ 

/ 
/ 

/ 

Mull/rame code 

." ~ 

",,-­

"," ,,'" ,,-
'?-~ :', , ......... 

,..-......-" .i 

,--

" ..... ~ 
:;,-,(" 

..... .-:. 
"",,-,.., ~j 

..-

. ) (' 

Frame number 1 ----__ _ 

'.­,"" ----
,; "."...~" --' 

;~ 

- 'A: 
x,n: 

A: 
y: 

abed: 
MFC: 

"F\aserloo for International routes 
ReSltf'ved for natklnal routes 
(Ioglcat 1 international) 
Remote alarm ' 
DlstMC$ mul1lframe alarm 
Channel associated signaling digits 
,Multiframe code 

t 
I , 
I " ! 

-j It !. I" ·:'1 ,~ I ' I ~ I ~ I Din I .n I .. I ., I •• I .. I HI" I Fjam~ntimbers 

Figure 50·22 CEPT frame format 
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~ ': ' 

;<" 
,'1 
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;:r, 
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j': 
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