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Preface

This publication presents introductory and reference information about the IBM 3776
and 3777 Communication Terminals. It describes the capabilities and functions pro-
vided by these terminals for those concerned with planning for a data communications
network or for integrating the terminals into an existing network. It is also a reference
source for system and application programmers, and for personnel planning job setups
for the 3776 and 3777 terminals. Although it describes the operating controls, this
manual is not intended to provide detailed operating procedures. These controls are
described here only to illustrate the capabilities, functions, and features of the 3776 and
3777 terminals. Application personnel planning job setups for these terminals will also
require a copy of the appropriate Operating Procedures Guide. (See ‘“Related
Publications™.)

It is assumed that the reader of this manual understands the concept and application of
the IBM System/370 in a data communications environment, and is familiar with data
link control procedures—Synchronous Data Link Control (SDLC) or Binary Synchronous
Communication (BSC), whichever is used. General information about data link control
procedures can be found in the General Information manuals for SDLC or BSC listed in
“Related Publications”. Specific information about BSC and SDLC required by system
and application programmers is contained in this Component Description publication.

Information about publications concerning host processor programming systems can be
found in the publication IBM System /370 and 4300 Processors Bibliography, GC20-0001.
Other publications pertinent to the 3770 terminals are listed in “Related Publications™.

Chapter 1 of this publication is an introduction to the IBM 3776 and 3777 Communica-
tion Terminals; Chapter 2 describes the 3776 Models 1 and 2/3777 Model 1 Communica-
tion Terminals; Chapter 3 describes the 3777 Model 2 Communication Terminal; and
Chapter 4 describes the 3776 Models 3 and 4/3777 Models 3 and 4 Communication
Terminals.

Chapter 5 describes the I/O devices attachable to the 3776 and 3777 terminals. Chapter 6
provides information about Binary Synchronous Communications (BSC) as it applies to
the 3776 Models and 2/3777 Model 1 terminals. Chapter 7 provides information about
System Network Architecture/Synchronous Data Link Control (SNA/SDLC) Communi-
cations as applied to the 3776 Models 1 and 2, and-3777 Model 1. Chapter 8 provides
information about SNA/SDLC communications applied to the 3776 Models 3 and 4/3777
Models 3 and 4. '

The appendixes supply reference information (codes, character sets, card specifications,
throughput, and data format) and recommended handling procedures for IBM diskettes
and magnetic tape.
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Chapter 1. Introduction

The IBM 3770 Data Communication System is a family of multi-purpose keyboard/printer
terminals (fixed-function or programmable) and attachable I/O devices. This manual
describes the remote job entry (RJE) terminals that are part of the 3770 system:

e The IBM 3776 Communication Terminal Models 1 and 2 and the IBM 3777 Communica-
tion Terminal Model 1 are medium-to-high-speed RJE terminals that use either BSC or
SDLC communications (or both under switch control), for general RJE applications.

o The IBM 3777 Communication Terminal Model 2 is a high-speed RJE terminal oper-
ating with the BSC MULTI-LEAVING support provided by certain host RJE subsys-
tems. This terminal executes the workstation program generated by the host system
for an IBM System/360 Model 20 Submodel 5. _

® The IBM 3776 Communication Terminal Models 3 and 4 and IBM 3777 Communica-
tion Terminal Models 3 and 4 are medium-to-high-speed RJE terminals using the
multiple logical unit (MLU) protocol. Systems Network Architecture (SNA) provides
MLU protocol to interleave up to six independent data streams to and from the host.

References to “3770” in this manual, unless specifically noted otherwise, are intended to
mean models of the 3776 and 3777.

Introductory information about these and other 3770 terminals is contained in Introduc-
tion of the IBM 3770 Data Communication System, GA27-3144. Component informa-
tion, similar to that contained in this manual, for the general purpose 3770 terminals is
contained in Component Description for the IBM 3771, 3773, 3774, and 3775 Communi-
cation Terminals, GA27-3146. Information for the programmable 3773, 3774, and 3775
Communication Terminals is contained in IBM 3773, 3774, and 3775 Programmable Com-
munication Terminals Programmer’s Guide, GC30-3028.

Figure 1-1 is a summary of the remote job entry terminals, attachable input and output

media, and features offered by each of these terminals. The Extended Binary Coded Dec-
imal Interchange Code (EBCDIC) is standard on all terminals.

Component Description for the IBM 3776 and 3777 Communication Terminals  1-1



set respectively (3776-4)
19.2 kbps Maximum Line Speed
{20.4 kbps in World Trade)
1024:Character Display for
Console Message Display and
Operator Guidance
Console Message Spooling into
Terminal Storage

| Stored Job Procedures in°

Terminal Storage
SNA/SDLC Communications with
up to Six Concurrent Logical
Unit Sessions
Electronic Forms Control
Automatic Answering
Operator Attention Speaker
Variable Width Forms Tractor
Data Compression/E xpansion
Data Decompaction

Standard Char-
acter Set, or

48 Character Set
Print Belt (in
EBCDIC) in HN
Character Set

127 Character Set
Print Belt
(katakana)

43521 Card Punch (50 cpm)

Machine | Description Other Attachable Special Features
Type | (Basic Machine) Specify Features  1/0 Media and Accessories
3776 Keyboard and Control Panel Language Group Magnetic Diskette Storage 2400 bps Integrated Modem
Printer : : Remote Power Off | (two Devices: 4800 bps Integrated Modem
Model 1 | —160,230, or 300 Ipm using Keyboard 485,376 Bytes)‘ Switched Network Backup
94-, 64-, or 48 character Arrangement . 12502 Card Reader Modem Fanout
set respectively (3776-1) 48-, 64-, or 94- (150 or 300 cpm) EIA-RS232C Interface .
Model 2 | —230, 300, or 400 ipm using Character Set 3501 Card Reader (50 cmp) CCITT V.24/.28 Interface
94-, 64-, or 48 character Print Belt in’ 13521 Card Punch (50 cpm) CCITT X.21 Interface
set respectively (3776-2) Standard Char- {nonswitched)
4800 bps Maximum Line Speed' acter Set, or Keylock
Operator Selectable Dual 48 Character Set Operator 1D Reader
256- or. 512-Byte Buffer Print Belt (in ‘Door Keylock
‘Electronic Forms Control EBCDIC) in HN Audible Alarm
Horizontal Format Control Character Set Communication Driver
Automatic Answering 127 Character Set - {Without Clocking)
Data Compression/Expansion Print Belt - Communication Feature
Terminal ID (katakana) SDLC
Operator Attention Speaker BSC Point-to-Point
Variable Width Forms Tractor SDLC/BSC Switch Control
Dual Data Path BSC Multipoint Operation
Record Compression of Basic ASCH
Exchange Diskette Records Additional Print Belts¥
Transmission Reversal Front {forms) Feed
3776 Keyboard and Control Pane! Language Group Magnetic Diskette Storage High-Speed Digital Interface
Printer Remote Power Off{ (two Devices: EIA-RS232C Interface
Mode! 3 | —160,230, or 300.Ipm using Keyboard 485,376 Bytes) CCITT-V.24/V.28 Interface
94-, 64-, or 48 character Arrangement 3411 Magnetic Tape Unit CCITT-V.35 Interface
set respectively (3776-3) 48-, 64-, or 94- (1 Device) CCITT X.21 nonswitched
Model 4 | —230, 300, or 400 Ipm using Character Set #2502 Card Reader Interface.
94-, 64-, or 48 character Print Belt in (150, 300, or 400 cpm) High-speed Local Attachment

to a 3705-1! using the V.35
Interface Feature
Digital Data Service Adapter
(DDSA)
Keylock
Operator ID Reader
Door Keylock
Audible Alarm
ASCII
Additional Print Belts+
Front (forms) Feed

- Cryptographic (Encrypt/Decrypt)

Mercury Battery+

tAttach via the 3782 Card Attachment Unit. One card reader
(2502 or 3501) can be attached. The 25602 may include the
OMR feature. The 3521 Card Punch can have the Card Read
and Card Print Special Features.

#Purchase Only Accessories

#Attach via the 3782 Card Attachment Unit. The 3521 Card
Punch can have the Card Read and Card Print Special Features.

Figure 1-1. IBM 3776/3777 Data Comunication Terminals Summary (Part 1 of 3)
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Machine
Type

Description
(Basic Machine)

Specify Features

Other Attachable
1/0 Media

Special Features
and Accessories

3777

Model 1

Keyboard and Control Panel

3203 Printer Attachment

—530 to 1000 or 585 to 1200
lines per minute using
48-character set

19.2 kbps Maximum Line Speed
(20.4 kbps in World Trade)

Operator Selectable Dual
256- or 512-Byte Buffer

Electronic Forms Control

Horizontal Format Control

Automatic Answering

Data Compression/Expansion

Terminal ID

Operator Attention Speaker

Variable Width Forms Control

Dual Data Path

Record Compression of Basic
Exchange Diskette Records

Transmission Reversal

Supports up to fifteen 1416
Print Train Arrangements
for the 3203 Printer

Remote Power Off

Data Decompaction

Language Group

Keyboard
Arrangement

International
Print Support
(Includes two
Katakana Print
Train Arrange-
ments and three
Standard Char-
actor Sets avail-
able on the 3776.
Replaces standard
support.)

3203 Printer Model 3
{1000 Ipm or 1200 Ipm)
1416 Interchangeable
Train Cartridges
(3203 is part of minimum
configuration.)

Magnetic Diskette Storage
(two Devices: 485,376
Bytes)

2502 Card Reader
{150, 300, or 400 cpm)

EIA-RS232C Interface

CCITT V.24/.28 Interface

CCITT X.21 interface
(nonswitched)

High-Speed Digital Interface
High-Speed Local Attachment
to a 3705-11 using the V.35

Interface Feature
CCITT - V.35 Interface
Keylock
Operator ID Reader
Door Keylock
Audible Alarm
Communication Driver

{Without Clocking)
Communication Feature

SDLC
BSC Point-to-Point
SDLC/BSC Switch Control
BSC Multipoint Operation
ASCII
Additional 1416 Inter-
changeable Train
Cartridges
(For 3203 Printer)

3777

Model 2

Keyboard and Control Panel
3203 Printer Attachment
—530 to 1000 or 585 to 1200
lines per minute using
120-, 48-character set
19.2 kbps Maximum Line Speed
{20.4 kbps in World Trade)
Dual 512-Byte Buffers for
Each 1/O Device Attached
Electronic Vertical Forms
Coitrol
Data Compression/Expansion
Operator Attention Speaker
Variable Width Forms Control
Transparent/Nontransparent
Communication in EBCDIC
Supports up to fifteen 1416
Print Train Arrangements
for the 3203 Printer
MULTI-LEAVING Work-
station Program Execution
Remote Power Off

Language Group

Keyboard
Arrangement

International
Print Support
(Includes two
Katakana Print
Train Arrange-
ments and three
Standard Charac-
ter Sets available
on the 3776.
Replaces stan-
dard support.)

3203 Printer Model 3
(1000 ipm or 1200 ipm)
1416 Interchangeable
Train Cartridge

2502 Card Reader
(150, 300, or 400 cpm)

1024-Character Display

Console Display Spooling
242,688 Bytes
(1024-Character Display
is a prerequisite
feature.) )

3521 Card Punch (50 cpm)
(Attaches via the 3782
Card Attachment Unit)
The 3521 can have the
Card Read and Card
Print Special Features.

Diskette Input Device
{One Device; 242, 688
Bytes)

EIA-RS232C Interface

CCITT V.24/28 Interface
High-Speed Digital Interface

High-Speed L.ocal Attachment
to a 3705-11 using the V.35
Interface Feature

CCITT - V.35 Interface

Keylock

Operator ID Reader

Door keylock

Audible Alarm

BSC Communication Driver
(Without Clocking)

BSC Communication
Point-to-Point
Switched or Nonswitched

Additional 1416 Inter-
changeable Train
Cartridges
(For 3203 Printer)

FPurchase-Only Accessories

Figure 1-1. IBM 3776/3777 Data Communication Terminals Summary (Part 2 of 3)
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Machine Description Other Attachable Special Features
Type (Basic Machine) . Specify Features 1/0 Media and Accessories
3777 Keyboard and Control Panel Language Group 3203 Printer Model 3 'High-Speed Digital Interface
3203 Printer Attachment Keyboard (1000 Ipm or 1200 ipm). | EIA-RS232C Interface
Mode! 3 | —530 to 1000 or 585 to 1200 lines per Arrangement 1416 Interchangeable CCITT-V.24 V.28 Interface
minute using 120-, 48character set International Print Train Cartridges CCITT-V.35 Interface
19.2 kbps Maximum Line Speed Support {Inciudes | (3203 is part of minimum CCITT-X.21 Interface
(20.4 kbps in World Trade) two Katakana configuration.) (nonswitched)
1024-Charactgr Display for Console Print Train High-Speed Local Attachment
Message Display and Operator Guidance Arrangements and | Magnetic Diskette Storage ) _ to,a 3705-11. using the V.35
Console Message Spooling into three Standard two Devices; Interface Feature
Terminal Storage Character sets 485,376 Bytes) - Digital Data Service Adapter
Stored Job Procedures in Terminal available on the 2502 Card Reader
Storage 3776. Replaces {150, 300, or 400 cpm) Keylock
SNA/SDLC Communications with up to standard support.) | 3411 Magnetic Tape Unit Operator 1D Reader
Six Concurrent Logical Unit Sessions {1 Device) Door Keylock
Electronic Forms Control 13521 Card Punch Audible Alarm
Automatic Answering (50 cpm) ASCII
Operator Attention Speaker Additional 1416 Interchange-
Data Compression/Expansion able Train Cartridges
Data Decompaction (For 3203 Printer)
Supports up to fifteen 1416 Print Train Cryptographic (Encrypt/
Arrangements for the 3203 Printer Decrypt) Mercury Battery+
International Print Support (Includes two
Katakana Print Train Arrangements and
three Standard Character Sets available
on the 3776.)
Remote Power Off
3777 Keyboard and Control Panet Language Group 3262 Printer Models 2 High-Speed Digital Interface
3262 Printer Models 2 and 12 Keyboard and 12 EIA-RS232C interface
Mode! 4 Attichment Arrangement {650 lpm or 325 Ipm) CCITT-V.24 V.28 Interface

Model 2: 364 to 650 lines per minute
using 94-48 character set

Mode!l 12: 180 to 325 lines per minute
using 94-48 character set

19.2 kbps Maximum Line Speed
(204 kbps in World Trade)

1024-Character Display for Console
Message Display and Operator Guidance

Console Message Spooling into
Terminal Storage

SNA/SDLC Communications with up to
Six Concurrent Logical Unit Sessions

Electronic Forms Control

Automatic Answering

Operator Attention Speaker

Data Compression/Expansion

Data Decompaction :

The 3262 supports various print band
arrangements including 116 character
Canadian French and 127 character
Katakana {see Note)

(3262 is part of
minimum configuration

Magnetic Diskette Storage
(two Devices;
485,376 Bytes)
2502 Card Reader
(150, 300 or 400 cpm)
3411 Magnetic Tape Unit
(1 Device)
13521 Card Punch
(50 cpm)

CCITT-V.35 Interface (WTC)
High-Speed Local Attachment
to a 3705-11 using the V.35

Interface Feature (WTC)
Data-Phone* Digital Services
Interface

Keylock

Audible Alarm

ASCII

Additional 3262 Printer
(any combination of the
two models is permitted)

Additional 3262 Interchange-
able Print Bands are available
48, 63,64, 96, and 128
character bands plus 116
character Canadian French
and 127 character Katakana
(see Note)

tAttach via 3782 card Attachment Unit Model 1

+Purchase-Only Accessories

*Trademark American Telephone & Telegraph Company

Note: Refer to the /BM 3262 Printer Models 2 and 12 Component Description, GA24-3737,

. for the latest information on print band availability.

Figure 1-1. IBM 3776/3777 Data Communication Terminals Summary (Part 3 of 3)
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IBM 3776 Communication Terminal Models 1 and 2/

IBM 3777 Communication Terminal Model 1
The IBM 3776 Models 1 and 2 (Figure 1-2) are designed for medium-speed batch data
applications such as remote job entry. The 3776 Models 1 and 2 (3776-1/3776-2) pro-
vide a range of printing speeds up to 400 lines per minute (see Figure 1-1), and can attach
both card and diskette media for batch data input and output. An IBM 2502 Card Reader
Model Al (150 cards per minute) or Model A2 (300 cards per minute) can be attached via
a 3782 Card Attachment Unit with optical mark read (OMR) special feature. An IBM
3521 Card Punch (50 cards per minute) with the Card Read Feature (punch checking
or as a reader without 3501 or 2502) and the Card Print (interpret) special features can
be attached via 3782-1 Card Attachment Unit. Two Diskette Storage Devices can also be
attached for input and output. The 3776 Models 1 and 2 have dual 256- or dual 512-byte
transmission buffers, switch selectable by the operator, to provide 2770 or 3780 compati-
bility (see Chapter 6 for more information).

The IBM 3777 Model 1 (Figure 1-3) is similar in function to the 3776, but has a different
appearance. Instead of a console-mounted line printer, a standalone high-speed line
printer attaches to the 3777 Model 1 (3777-1). The 2502 Model A1, A2, or the higher-
speed Model A3 (400 cards per minute) can be physically mounted on the controller con-
sole. The same diskette storage attachments are offered as on the 3776 models. The
3777-1 is functionally designed for high-speed, remote job entry applications. With the
high-speed printer (up to 1200 lines per minute), higher maximum line speed (up to
19,200 bps or 20,400 bps in World Trade countries), and higher speed card reader, the
3777-1 provides higher throughput than the 3776. Dual 256- or dual 512-byte buffering
is selectable by the operator and provides 2770 or 3780 compatibility (see Chapter 6 for
more information).

Because they are not a requirement for batch data applications, offline keyboard entry,
buffer edit, and diskette update functions are not provided by the 3776 and 3777. The
keyboard can be used for inquiry and for operator communication with the host

processor.

%J

Figure 1-2. IBM 3776 Communication Terminal Model 1 or 2

Component Description for the IBM 3776 and 3777 Communication Terminals  1-S
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Figure 1-3. IBM 3777 Communication Terminal Model 1 Configuration

Dual data paths on the 3776-1, 3776-2, and 3777-1 allow concurrent online and offline
operation. A 3776-1,3776-2, or 3777-1 with the appropriate I/O attachments can con-
currently (online) receive and print data. Offline, the terminals can: (1) read cards to an
attached diskette, (2) (on 3776 models only) read from the diskette and punch data into
cards, or (3) read from one diskette and write to the other diskette. Figure 1-4 is a sum-
mary of operations that can be performed by the 3776-1/3776-2/3777-1.

The Record Compression function reformats records from basic exchange diskettes for
transmission by the 3776-1/3776-2/3777-1. If two Diskette Storage Device features are
used with the Record Compression function, records from basic exchange diskettes can be
compressed, blocked, and written onto a single diskette, in 3770 mode, for subsequent
batch transmission. If one Diskette Storage Device feature is used with the record com-
pression function, records from basic exchange diskettes can be compressed and blocked
into 256- or 512-byte buffers for transmission. The buffer has a capacity of 512 bytes.
But to maintain compatibility with the 3780, only 511 bytes can be used for data
transmission.

A transmission reversal function of the 3776-1, 3776-2, and 3777-1 permits the operator
at the terminal keyboard to interrupt host processor-to-terminal data transmission and
start terminal-to-host processor data transmission. Upon completion of terminal-to-host
processor transmission, host processor-to-terminal transmission may resume. This function
depends on associated programming support provided in the host processor.

Refer to Chapter 2 for more information on the IBM 3776 Models 1 and 2/3777 Model 1
terminals and to Chapter 5 for I/O attachments.

IBM 3777 Communication Terminal Model 2
The IBM 3777-2 (Figure 1-5) is similar in appearance to the Model 1, but has a different
application and I/O configuration. The 3777-2 functions as a BSC MULTI-LEAVING
workstation under control of a remote-job-entry (RJE) subsystem in the host processor.

1-6



Printer

Model

Online

Offline

3776 Batch: Diskette to Printer
Models Diskette to Line Diskette to Card Punch
1&2 Card Reader to Line Diskette to Diskette
Line to Diskette Card Reader to Card Punch
Line to Printer Card Reader to Diskette
Line to Card Punch Card Reader to Printer
*Limited Keyboard to Line
Dual Data Path
Line to Printer and Card Reader to Diskette
—OR—
Diskette to Card Punch
—OR-—
Diskette to Diskette
3777 Batch:
Model 1 Diskette to Line Diskette to Printer

Card Reader to Line

Line to Diskette

Line to Pinter

*Limited Keyboard to Line

Dual Data Path:

Line to Printer and

Diskette to Diskette
Card Reader to Diskette
Card Reader to Printer

Card Reader to Diskette -
—OR—
Diskette to Diskette

*Can send keyboard data to the host processor tor commands and logon/logoff

Figure 1-4. 3776 Models 1 and 2/3777 Models 1 Operations

Console
Display

Console Display
Spooling

2502

3777
Terminal

Diskette
Input Device

Figure 1-5. IBM 3777 Communication Terminal Model 2 Configuration

Card Reader -

~

‘3621
Card Punch

g

{/7\:

u

3782 Card Attachment
Unit
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A minimum 3777-2 workstation configuration consists of (1) the 3777-2 console with
keyboard/operator panel, (2) an IBM 3203 Printer Model 3 with speeds up to 1200 lines
per minute, and (3) either an IBM 2502 Card Reader with speeds up to 400 cards per min-
ute, or both the Diskette Input Device and the Console Display feature. The 3777-2 com-
municates with the host processor at line speeds up to 19,200 bits per second (up to
20,400 bits per second in World Trade countries) using BSC MULTI-LEAVING.

The keyboard and operator control panel on the basic 3777-2 are used for terminal setup
and remote workstation function. The keyboard, in conjunction with the optional console
display, provices a console function for the 3777-2.

In addition to the printer and card reader and/or Diskette Input Device, the 3777-2 can
attach three other I/O devices as special features: (1) a 1,024-character Console Display
for workstation console use (operator messages), (2) one Diskette Storage Device for
spooling of console display messages, and (3) an IBM 3521 Card Punch with the Card Read
feature (for punch checking only) and the Card Print (interpret) special feature via the
3782-1 Card Attachment Unit. Both input devices—the 2502 Card Reader and the Diskette
Input Device—can be installed on the 3777-2 to permit alternating the job input source.
(Both devices cannot be operated simultaneously.) An Operator ID Reader can also be
attached.

The IBM 3777-2 provides the functions necessary to execute a BSC MULTI-LEAVING
workstation program written for the IBM System/360 Model 20, Submodel 5 and gener-
ated by the host processor. See Chapter 3 for information about operating a workstation
program for the 3777-2.

The RJE subsystem permits the remote terminal operator at the 3777-2 to submit jobs
(the job input stream) that are sent over the BSC communication facilities for execution
at the host processor site. After execution, the RJE subsystem sends the output of the
jobs (the job output stream) back to the 3777-2 where it is directed to the appropriate
output devices. Refer to Chapter 3 for a description of BSC MULTI-LEAVING and the
host RJE subsystems that support BSC MULTI-LEAVING operation.

Basic Workstation Functions

The 3777-2 operates under the control of a host-generated workstation program. At the
central site, the 3777-2 user generates a workstation program deck for the particular
3777-2 configuration at the remote site. This is the same program generated for an equiv-
alent System/360 Model 20 Submodel 5 workstation. The workstation program can then
be loaded into the terminal from this card deck. For faster program loading, the worksta-
tion program deck can be written onto a diskette associated with the Console Display
Spooling feature or the Diskette Input feature, and the program loaded from the diskette.

‘After the operator loads the workstation program deck into the 3777-2 and logs on to the
host processor, the workstation performs these basic functions:

o Handles data transfer from and to specific devices attached to the 3777-2

e Handles data transfer to and from the RJE subsystem at the central site, using the
MULTI-LEAVING interface built into the workstation program

e Handles local commands from the operator for controlling workstation devices

o Transfers system commands from the workstation operator to the central site

o Transfers operator messages from the central site to the workstation operator

Refer to Chapter 3 for more information on the IBM 3777 Model 2 terminal and to Chap-
ter 5 for IfO attachments.



IBM 3776 Communication Terminal Models 3 and 4/

| IBM 3777 Communication Terminal Models 3 and 4

‘The IBM 3776 Models 3 and 4 (Figure 1-6), the IBM 3777 Model 3 (Figure 1-7), and the
IBM 3777 Model 4 (Figure 1-8), are similar in appearance to the other respective 3776/
3777 models but have additional RJE functions and expanded I/O configurations. Under
control of an RJE subsystem in the host, the 3776-3, 3776-4, and the 3777-3,3777-4 use
the multiple logical unit (MLU) protocol of Systems Network Architecture (SNA) to
interleave in two-way alternate data mode (formerly called half-duplex mode) up to six
independent data streams to and from the host. (The 3776-3,-4/3777-3, -4 are hereafter
referred to as the 3776/3777 MLU terminals.)

A minimum 3776/3776-4 terminal configuration consists of the terminal control unit
with its integrated keyboard/operator panel and printer in conjunction with the standard
1024 character console display. The minimum 3777-3 and 3777-4 terminal configura-
tions are similar except that the 3777-3 requires a 3203 Model 3 printer and the 37774
requires a 3262 Model 2 or 12 printer; the printers must be ordered separately. The
terminals can communicate with the host processor at line speeds up to 19,200 bits per
second (up to 20,400 bits per second in World Trade countries) using Synchronous Data
Link Control (SDLC).

| The 3776/3777 MLU terminals will also operate in two-way simultaneous data mode
(also called full-duplex mode) on nonswitched duplex lines in point-to-point or multi-
point configurations. In general, operating in two-way simultaneous data mode will tend
to provide greater overall throughput—compared to operating in two-way alternate (half-
duplex) data mode—at any given communications line speed when running input and

| output data concurrently. The 3777-3, -4 operating in two-way simultaneous data mode
(duplex) at 19.2 kbps or 20.4 kbps on a terrestrial link may however, present a variance
of from greater to degraded overall terminal throughput when compared to comparable
operation in a two-way alternate data mode (half-duplex).

The keyboard and the operator panel are used with the console display for setting up the
terminal, entering logon/logoff commands, entering host application commands, executing
stored procedures, and executing offline utility procedures and other remote MLU work-
station functions. The console display is also used to display messages sent to and received
from the host. Messages from the host and certain messages entered by the operator are
retained in terminal storage, which also stores customer-defined procedures and utilities
that simplify the operator’s tasks.

The following features are not available on the 3777-4:

ID Card Reader

Door Keylock

Encrypt/Decrypt

Dual Door Keylock

High-Speed Digital Interface

V.35 Interface/High Speed Local Attachment to 37705-11

The following 1/O devices (special features) can be attached to the 3776/3777 MLU ter-
minals: (1) an IBM 2502 Card Reader, (2) an IBM 3521 Card Punch with the Card Read
(punch checking only) and Card Print (interpret) special features, (3) Diskette Storage
Devices 1 and 2 with operator-removeable diskettes, (4) one IBM 3411 Magnetic Tape
Unit Model 1, and (5) an Operator ID Reader. For data security, data flowing between
the host processor and the 3776/3777 MLU terminal may be enciphered using the
Encrypt/Decrypt special feature.

Component Description for the IBM 3776 and 3777 Communication Terminals  1-9
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Figure 1-6. IBM 3776 Communication Terminal Model 3 or 4 Configuration
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Figure 1-7. 1BM 3777 Communication Terminal Model 3 Configuration
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General Device Capacities

The console line printer for the 3776-3 or 37764 has a maximum speed of 300 lines per
minute or 400 lines per minute, respectively. For the 3203 Model 3 printer attached to
the 3777-3, the maximum speed is 1000 lines per minute, or 1200 lines per minute with
the Speed Enhancement feature. For the 3262 Models 2 or 12 printer attached to the
3777-4, the nominal speeds are 650 lines per minute (Model 2) or 325 lines per minute
(Model 12). Maximum print line length for these printers is 132 characters.

The 1024-character console display screen can display 16 lines of 64 characters each. The
top 13 lines are used to display messages; the bottom 3 lines are used for operator entry
and to display prompting and error messages. Console display messages from the top 13
lines are retained in terminal storage, which has a message capacity of about 1000
messages of 80 bytes each.

The storage capacity of the Diskette Storage Devices (1 and 2) is about 242K bytes on
each diskette.

On the single 3411 Magnetic Tape Unit, nine-track recording density is either 800 or
1600 bits per inch. A half-inch (12.7 mm) wide tape reel, 10.5 inches (267 mm) in
diameter, can hold 2400 feet of tape.

The 2502 Card Reader operates at 150, 300, or 400 cards per minute depending on the
model. The 3521 Card Punch operates at a speed of 50 cards per minute.

Operating as a-multiple logical unit, the 3776/3777 MLU terminals can transmit or receive
up to seven request units (RUs), depending on buffer availability and RU size, in a single
transmission that is uninterrupted by a line turnaround for a response. The 3776/3777
MLU terminals can also operate as a single logical unit using the same RU sizes as the
3776-1,3776-2, or 3777-1 terminals.

Operating Features and Functions

Stored Operator Procedures

1-12

This section summarizes the features and functions of the 3776/3777 multiple logical unit
(MLU) terminals. Refer to Chapter 4 for more information on basic features and func-
tions, special features, specify features, and accessories.

A 3776/3777 MLU terminal can interleave up to six independent online data streams to
and from the host processor concurrently with offline utility and job setup procedures.
Therefore the operation of these terminals is highly flexible. To simplify the operator’s

“task and to save time, procedures can be defined by the user and retained in terminal

storage for subsequent retrieval and execution by the terminal operator.- Some of the
operator procedures and other terminal control information that can be predefined and
stored for later retrieval include:

Terminal initialization procedures
Terminal configuration specifications
Logon and logoff procedures

Printer carriage control definitions
Print train definitions
Terminal-to-host job definitions
Host-to-terminal job definitions
"Local I/O untility procedures-

| Refer to Figure 1-9 for a list of the online and local or offline operations.



Terminal Initialization

Job Processing

Terminal

~ Online

Concurrent Local or Offline

3776 Models 3 & 4
and 3777 Models 3 & 4

Card Reader to Line
Console to Line
Diskette 1 to Line
Diskette 2 to Line
Magnetic Tape to Line
Line to Card Punch
Line to Console Display
Line to Diskette 1

Line to Diskette 2

Line to Magnetic Tape
Line to Printer (1 and 2*)

Card Reader to Card Punch
Card Reader to Diskette 1
Card Reader to Diskette 2
Card Reader to Mag. Tape
Card Reader to Printer (1 or 2%)
Diskette 1 to Card Punch
Diskette 2 to Card Punch
Diskette 1 to Diskette 2
Diskette 2 to Diskette 1
Diskette 1 to Mag. Tape
Diskette 2 to Mag. Tape
Diskette 1 to Printer (1 or 2%)
Diskette 2 to Printer (1 or 2*)

Mag. Tape to Card Punch
Mag. Tape to Diskette 1

Mag. Tape to Diskette 2

Mag. Tape to Printer (1 or 2*)

*3777 Mode! 4

Figure 1-9. 3776 Models 3 and 4/3777 Models 3 and 4 Operations

During the power-on and initialization procedure, the operator is prompted to enter the
current date and time of day. This information is subsequently appended to messages
from and to the host processor. The user can predefine and store the following configur-
ation and operation information and procedures to be automatically retrieved and applied
or executed as part of the power-on procedure.

Establish a communication link with the host processor
Execute a logon procedure

Select the default carriage control
Select the default print train image for the controller
Specify the host-to-terminal job definitions to be used
Specify the 2502 to be a “hot” reader
Specify a variable timeout period for intervention required
Specify the maximum number of RUs per chain

Up to six concurrent SNA sessions may be specified using the logon procedure. Job input

data to the host may be concatenated from the three input device types (card, diskette, and

tape special features) and submitted as one job.

Data Transmission and Reception

The following are standard data communication functions of the 3776/3777 MLU

terminals:

® Space and/or data compression and expansion with truncation of trailing blanks
(inbound and outbound data streams)

e Decompaction of host-to-terminal data streams using a decampaction table generated
at the host and sent to the 3776/3777 MLU terminal over the data link

o Transparent or nontransparent communications over the data link

Component Description for the IBM 3776 and 3777 Communication Terminals
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Operator Interaction

Communication Facilities

The operator uses the terminal keyboard and the operator panel in conjunction with the
console-display to communicate with the host processor and to initiate and control termi-
nal operation. Using the keyboard, the operator can enter logon/logoff requests to the
host, commands and messages to the application program in the host, and commands to
control local terminal operations. Operator entered data is displayed on the lower lines
of the console display. The lower lines of the display are also used for error and status
messages to the operator and for prompts to the operator during the execution or defini-
tion of functions and procedures.

System messages received from and sent to the host are displayed on the top 13 lines of
the console display screen. As system messages are received, they are time-stamped, dis-
played, and retained in terminal storage. The operator may use the page backward/page
forward function in conjunction with the time stamp to retrieve and display previously-
received messages that are stored in terminal storage. Messages may be printed, or copied
to tape, cards, or another diskette at any time.

Refer to Chapter 4 for more information on the IBM 3776 Models 3 and 4/3777 Models
3 and 4 terminals and to Chapter 5 for I/O attachments.

Figure 1-10 shows the communication facilities and line speeds at which the various
terminals can operate.

Private-line data channels may be half duplex or duplex. (The terms half duplex and
duplex refer to the communications facilities.) Although most of the 3770 terminals
operate only in two-way alternate data mode (also called half duplex mode when referring
to the data mode), duplex private-line facilities can be used to reduce the line turnaround
time. In multipoint duplex configurations using SDLC (not the 3777-2), duplex facilities
may be fully used because one terminal can be transmitting while another terminal is
receiving.

The 3776/3777 MLU terminals will also operate in two-way simultaneous data mode
(also called duplex mode) on nonswitched duplex lines in point-to-point or multipoint
configurations.

Data Circuit-Terminating Equipment (DCE)

Data Circuit-Terminating Equipment (DCE) is any equipment that converts the
communication-terminal signals into a form suitable for transmission over a com-
munication facility, and converts signals received from the communication facility
into a form suitable for transfer to the communication terminal. The DCE may be
a modem (MOdulator/DEModulator) or other type of signal-converter equipment.

The DCE required for communication may be supplied by IBM, the common carrier,
or the user. The grade of channel and type of channel conditioning required by a
particular DCE operating at a specific line speed must be as specified by the DCE
supplier.

IBM integrated modems for use at line speeds of 2400 and 4800 bits per second are
available for 3776-1 and 3776-2 terminals. Connection to the common-carrier switched
network using these modems is via a customer-provided Data Access Arrangement
(DAA) that is FCC-registered. These modems are described under “‘Integrated Modems™

in Chapter 2.



Interface Requirements

For the grade of channel and type of channel conditioning required by the IBM integrated
modems, refer to “Communication Services Selection” in the IBM 3770 Data Communi-
cation System — Planning and Site Preparation Guide, GA27-3103.

Common-carrier or user-supplied DCE interfaces must conform to the electrical charac-
teristics as specified by EIA Standard RS-232C in U.S. and Canada or by CCITT Recom-
mendatioq V.24/V.28, V.35 (on 3777 Models) or X.21 in World Trade countries. The DCE
interface must also be compatible with the EIA/CCITT Interface feature or the High

Speed Digital Interface feature on the 3776-3, 3776-4, and 3777 Models that is supplied ‘
when an IBM Integrated Modem is not used. The 3770 terminals connected to a switched
network can automatically answer incoming calls, using either an external DCE or an
integrated modem, if the DCE has this capability. The following circuits are utilized by
the 3770:

EIA RS-232C/CCITT V.24/V.28 Interface

Connector RS-232C/V.24/V.28
Pin Designation Circuit Description
1 AA Protective Ground
2 BA Transmitted Data
3 BB Received Data
4 CA Request to Send
5 CB Clear to Send
6 CcC Data Set Ready
7 AB Signal Ground
(Common Return)
8 CF Received Line Signal Detector
11 * ' Select Standby
(U.K. Speed Select)
15 DB Transmit Signal Element Timing
17 DD Receive Signal Element Timing
18 CI* Test
20 CD ' Data Terminal Ready
22 DE Ring Indicator
23 CH Speed Selector

*Not standardized by EIA; used for external IBM modem attachment (Select Standby not used on
3777 models).

CCITT-V.35 Interface (World Trade countries only):

Connector V.35
Pin Designation Circuit Description
B 102 o Signal Ground (Common Return)
C 105 . Request to Send
D 106 Clear to Send
E 107 Data Set Ready
F 109 : Received Line Signal Detector
H 108/2 ~ Data Terminal Ready
R 104 Received Data A-Wire
T 104 Received Data B-Wire
v 115 Receiver Signal Element Timing A-Wire
X 115 ‘ Receiver Signal Element Timing B-Wire
Y 114 . Transmitter Signal Element Timing A-Wire
a 114 Transmitter Signal Element Timing B-Wire
P 103 Transmitted Data A-Wire
S 103 Transmitted Data B-Wire
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| CCITT X.21 Interface (World Trade Countries Only)

Connector

X.21
Pin Designation Circuit Description
1 Shield
2 T(a) Transmit
3 C(a) Control
4. R(a) - Receive
5 I(a) Indication
6 S(a) Signal Element Timing
8 G Signal Ground
9 T(b) ‘Transmit '
10 C(b) Control
11 R(b) Receive .
12 1(b) . Indication
13 S(b) Signal Element Timing
High-Speed Digital Interface (HSDI):
Connector HSDI
Pin Designation Circuit Description
C CS Clear to Send
D RS Request to Send
E SD Send Data
F DSR Data Set Ready (Center Conductor)
F RI Ring Indicator (Outer Conductor)
J SCT Serial Clock Transmit
K RD ) Receive Data
L SCR Serial Clock Receive
M AGC "~ AGC (Carrier—Center Conductor)
M DTR Data Terminal Ready (Outer Conductor)
Digital Data Service Adapter (DDSA)
Connector DDS :
Pin Designation Circuit Description
1 ) Ground
2 SI Status Indicator (Not Used)
3 DT1 Received Data
4 DR1 Received Data
5 DT Transmit Data
6 DR Transmit Data
7-15 — Not Used

Additional Information

Additional information about DCE interfaces and communication facilities can be found
in the following publications or can be obtained from your IBM teleprocessing
representative:
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IBM Remote Multiplexers and Communications Terminals Installation Manual—
Physcial Planning, GA27-3006

Planning and Installation of a Data Communication System Using IBM Line Adapters,
GA24-3435

IBM 3863 Modem Models 1 and 2; IBM 3864 Modem Models 1 and 2: Setup
Instructions and User’s Guide, GA27-3216

IBM 3865 Modem Models 1 and 2 Setup Instructions and User’s Guide, GA27-3218
IBM 3872 Modem User’s Guide, GA27-3058 (2400 bps)

IBM 3874 Modem User’s Guide, GA33-0002 (4800 bps)

IBM 3875 Modem User’s Guide, GA33-0001 (7200 bps)

IBM 5979 L11/12 Baseband Modem User’s Guide, GA11-8594 (9600 bps—World
Trade only)
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3776-3/3776-4
Models 3776-1/3776-2 ' 3777 (All Models)t
Facilities United World United World
States Trade States Trade
Common-Carrier Switched 1200 bps 600 bps 2400 bps 2400 bps
Telephone Network; World 2400 bps 1200 bps 4800 bps 4800 bps
Trade Public Switched 4800 bps 2400 bps
Network (Point-to-Point)
Common-Carrier Voice- 1200 bps 600 bps 2400 bps 2400 bps
Grade Private-Line 2400 bps 1200 bps 4800 bps 4800 bps
Channel* (Point-to-Point 4800 bps 2400 bps 7200 bps 7200 bps
or Multipoint) 4800 bps 9600 bps 9600 bps
(Point-to-Point only, with. 3777-2) 19200 bps
Common-Carrier Private- 19200 bps 20400 bps
Line Wideband Channel*
{Point-to-Point)
Common-Carrier Private- 2400 bps
Line Digital Data Com- 4800 bps
munication Services 9600 bps
(Point-to-Point or
Multipoint)
(Not available with 3777-1,2)

*Or World Trade equivalent

tSee 3777-1,2 exceptions under ““Facilities.’””

| Figure 1-10. Communications Facilities and Line Speeds

High-Speed Local Attachment to a 3705-11
Communications Controller

With the V.35 Interface Feature installed, certain 3776/3777 terminals can be attached
locally to a 3705-I1 Communications Controller using the appropriate line set feature of
the 3705-11. This local attachment feature operates at 14,400 bps using either the half
duplex or duplex line sets. The maximum cable length is 170 feet (51.8 meters). The
V.35 Interface Feature cannot be installed with the EIA Interface Feature or the High
Speed Digital Interface Feature.

3705-11 Feature® 3776/3777 Models Terminal Features
Half-Duplex 3776-3/3776-4 Communication
| Line Set 3777-1/3777-2(3777-3/3777-4 Driver
' Full-Duplex 3776-3/3776-4 Communication
| Line Set 3777-3/3777-4 Feature V.35
Interface

*The Line Interface Base must have the Business Machine Clock Special Feature.

The 3776/3777 models that are locally attached using a half-duplex line set and cable,
can operate in two-way alternate data mode. The 3776-3/3776-4/3777-3 that are locally
attached using a duplex line set and cable, can operate in two-way simultaneous data
mode.
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Chapter 2. 3776 Models 1 and 2/3777 Model 1
BSC/SDLC Remote-Job-Entry Terminals

Components

Controller

This chapter describes the basic functions and features; the special and specify features,
and the accessories of the 3776 Models 1 and 2/3777 Model 1 terminals. Refer to
Chapter 5—“I/O Attachments” for a description of the cable-attached input/output
devices. .

This section introduces the basic components of the 3776 Models 1 and 2/3777 Model 1
terminals. Refer to the “Functional Characteristics” section for more information.

The controller is contained in the terminal’s base. It controls input and output opera-
tions, provides buffering for received and transmitted data, and provides the data link
control.

The controller operates in three modes: online mode, local mode, and offline mode.
After power on, or after completion of any job, the terminal is in local mode. From
local mode, the controller can be placed in either offline mode or online mode. In on-
line mode, the terminal can receive or transmit data over the communication facility.

In offline mode, the terminal can be used for data transfer between attached I/O devices.

Mode of operation, device selection, and other parameters necessary to perform a job
are under operator control. Forms control information (margins, vertical and horizontal
tab stops, and forms length) for up to five different job definitions can be entered into
the controller by the operator and remain available for selection without the need to
re-enter the setup each time it is desired. Forms control is accomplished by control
characters within the data.

Dual data path operation allows an online mode line-to-printer job to run concurrently ,
with an offline card reader-to-diskette or diskette-to-diskette with the addition of those

devices to the 3776-1/3776-2/3777-1. The online job can also run concurrently with an
offline diskette-to-punch job with the addition of those devices to the 3776-1 or 3776-2.

3776 Console-Mounted Line Printer

The 3776 console-mounted line printer operates as a line printer only and is not designed
as an interactive type printer. That is, it does not provide a print visibility feature ror a
print position indicator. Four character sets are available for the 3776 printer. In addi-
tion to the three EBCDIC character sets available in 48-, 64-, or 94-character arrangé-
ments, another 48-character set (EBCDIC only) is available that is equivalent to the HN
print train arrangement for the 3203 printer attached to the 3777 terminal. Two ver-
sions of the printer are available and provide the following maximum printing speeds:

3776 Model 1 .. ... 300 lpm using the 48-character set
230 lpm using the 64-character set
160 lpm using the 94-character set
3776 Model 2 ..... 400 lpm using the 48-character set
300 Ipm using the 64-character set
230 lpm using the 94-character set
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The character set desired is optional, and must be specified at time-of ordering. Addi-
tional print belts can be purchased and can be changed by the operator. The characters
provided by each of these character sets are shown in Appendix B. The 48-, 64-, and

- 94-character set belts are interchangeable, and the printing speed automatically adjusts
to the belt installed. Print belts cannot be exchanged between a 3776 Model 1 and a
Model 2, however. Using the 48- or 64-character set belt, the 3776 converts the 26
lowercase alphabetic characters a through z to uppercase and prints them. The Katakana
machines, those Katakana characters having codes equivalent to EBCDIC lowercase alpha-
betic characters are converted to uppercase alphabetic characters. Maximum line length
is 132 characters.

The character set is contained on a continuously rotating metal belt. As the belt rotates,
a comparison is made between the character in front of each hammer and the character
that is to print in that position. When the desired character is in position to print, the
hammer for that position is fired to force the paper and ribbon against the character
face to print the character.

~ The printer uses a pin-feed forms tractor for feeding 1-part to 6-part edge-punched con-
tinuous forms. The tractors are adjustable to accept forms ranging from 3-1/2 to 15
inches wide. Line spacing of 6 or 8 lines per inch can be selected by the operator. Con-
siderations for designing forms used with this printer can be found in Forms Design
Reference Guide for Printers, GA24-3488.

A forms enclosure on the 3776 Models 1 and 2 facilitates stacking of continuous, fan-
fold forms.

3203 Printer (3777 Only) - :
. ‘ . A minimum configuration includes a 3777 Communication Terminal and a 3203-3
Printer. The 3203 Printer is described in Chapter 5 of this manual.

. The 3203 printer uses the 1416 Interchangeable Train Cartridge to print at speeds up
-to 1000 lines per minute depending on which train cartridge is installed. With a special
feature, the 3203-3 can print up to 1200 lines per minute. When any train is installed
-that does not contain the 26 lower-case alphabetic characters, these characters are con-

verted to upper case and printed.

. See Chapter 5 for more information about the 3203 printer and 1416 cartridges.

Keyboard The keyboard used on machines in the U.S. and Canada has 44 character keys and a space
' bar, and other typewriter-like control keys. The arrangement of keys is similar to that on
a typewriter keyboard. On either side of the typewriter-like keys are keys for controlling
terminal operation. Lights located above the keys provide indications of terminal status
and error conditions. This keyboard provides 88 characters in upper and lower-case shift,
(refer to Figure 2-7).

Typamatic operation of the Space Bar and of the Backspace, Hyphen/Underscore, and

CHAR ADV (Character Advance) keys causes repetitive functions, simply by holding the
key down.

2-2
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Keyboards for use in World Trade countries other than the United Kingdom have 47
graphic keys, providing 94 characters. The keyboard for the United Kingdom has an
additional key (48 keys), and provides 94 characters in upper and lower-case shift. This
keyboard does not provide typamatic operation of the Hyphen/Underscore key. Key-
board characters present on all keyboards are shown in Appendix B.

Nomenclature on keyboard control keys, lights, and switches is provided for the follow-
ing languages:

English

French

German

Italian

Japanese

Spanish

Functional Characteristics (3776 Models 1 and 2/3777 Model 1)

Controller

- This section describes the basic functions and features of the 3776 Models 1 and 2/3777

Model 1. Refer to the “Features and Accessories” section for descriptions of special and
specify features and purchase-only accessories.

The controller uses two alternating buffers for temporary data storage. Either dual
256-byte or dual 512-byte alternating buffer operation is selectable by a switch on the
keyboard. A change in buffer size can be selected only at power-on time, or after the
SYSTEM RESET switch is pressed. Position of the select switch prior to power on or
system reset determines the active mode. In order to maintain 3780 compatibility, the

- 512-byte buffer may contain 511 bytes of data for transmission. However, the buffer

will be referred to as a 512-byte buffer in the remainder of this manual (see chart with
Figure E-5). The buffers alternate in use between input and output, and accept data
from the input device character-by-character (Figure 2-1).

During either offline or online operation, one buffer is always dedicated to input and the
other to output. While one buffer is accepting input data, the other may be sending out-
put data. When the input buffer fills and the output buffer empties, they exchange
functions. This arrangement allows:

‘& A consistent line rate with variable I/O (input/output ) rate
o Overlap of input and output operations
o Checking of data before output or transmission.
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Dual Data Path

Job Control

24

Input Output

- 1256 or 512 _ )

: -Char. Buffer [ 1 Diskette No. 1 q
Card Reader | Diskette No. 2
Diskette No. 1 ’ ' Zrin(;e; A
Diskette No. 2 | ard Punch )
Communications Line | - 256 or 512 Communications Line

-Char. Buffer
p—

First buffer fills, second empties

Input QOutput
] 256 or 512 )
. I~ ™™= -Char. Buffer Diskette No. 1
Card Reader | Diskette No. 2
Diskette No. 1 Printer

. I Card Punch
256 or 512 1 Communications Line

-Char. Buffer L—

Second Buffer Fills, First Empties

Diskette No. 2
Communications Line

Figure 2-1. 3776-1/3776-2/3777-1 Dual Buffer Operation

Dual data path operation on the 3776-1/3776-2/3777-1 allows concurrent execution of
a line-to-printer job and either (a) a card reader-to-diskette, or (b) a diskette-to diskette

© job. On the 3776, (c) a diskette-to-card punch job can be run concurrently with the line-

to-printer job. The line-to-printer job (Job 1) uses either the dual 256-byte or dual 512-
byte alternating buffers to accept data from the line and transfer it to the printer. A
single 256-byte buffer (or 512-byte buffer if the EXTEND BUFFER switch is on) is used
for data buffering between the input and output devices of Job 2. Job 1 and Job 2 can
be started and stopped independently of each other by use of the keyboard START/STOP
JOB and START/STOP DUAL keys.

Appendix D shows the throughput that can be expected using dual data path operations.
The offline job (Job 2) throughput is less than it would be if the same job were run as
Job 1, because of the single buffer Job 2 operation.

If the host processor should send a componént selection for a device in use by Job 2, the
selection will be rejected and the CPU SELECT light turns on. The operator may then
stop Job 2 to make the device available to the line.

Job controls allow setup and selection of a job running in either online or offline mode.
After the terminal’s power is turned on, and with the HOLD PRINT switch and Keylock
off, the terminal is in local mode. To proceed with terminal operation, the operator
must then set up the forms control for the job and define other parameters, or select
them by use of the keyboard switches. Job control information, if desired, may be
entered from the keyboard or if previously written on the diskette or punched into cards,
be read into the controller from diskette or cards. These settings, however entered,
remain in effect for the entire job.



Parameters, in addition to forms control, that may be specified or selected include:

o The input and output devices required for the job

o A data set name, if the job involves a Diskette Storage Device

o The beginning record number of the diskette data set, if other than the first one
(cannot be specified for basic exchange diskettes)

e Transparent Mode: This causes card data to be transmitted in Transparent format.

e Compress: This causes space compression of basic exchange diskette data sets or of
input data from a card reader (see “‘Space Compression/Expansion”).

e Interpret or Inhibit Interpret (3776 only): Using the 3521 Card Print feature, Inter-
pret must be specified to cause printing on the card while reading cards. Inhibit
Interpret must be specified to inhibit printing while punching cards.

e Omit Readback Check (3776 only): This disables the 3521 Punch Checking to
allow punching of internally scored or prepunched cards.

e Delete Diskette Records after Read: This deletes all records (except forms con-
trol information) from the diskette after the specified data is read.

The online and offline bjobs that can be selected are:

Input (to) Qutput 3776-1,-2 3777-1
Card Reader : - Card Punch X

Card Reader . - Line X X
Card Reader : +  Printer X X
‘Card Reader N - Diskette 1 X X
Line . - Card Punch X

Line : +  Printer X X
Line . - Diskette X* X
Diskette 1 . + Line X X
Diskette 1 : + Card Punch X

Diskette 1 : +  Printer X X
Diskette 1 : - Diskette 2 X X
Diskette 2 . + Line X X
Diskette 2 : + Card Punch X

Diskette 2 : . Printer X X

*Continuation on diskette 2 is automatic if it is ready to operate.

Output device selection (other than for the console printer) can be overridden and the
diskette device selected as the destination for received data by turning the DISK switch .
on. With the switch on, data received over the line is written on the diskette, regardless
of component selection for the card punch.

Compression/Expansion, Decompaction
Throughput on machines may be increased by selecting Compress for the job (See “Job
Control”). If this option is specified, consecutive space characters are removed from
transmitted data from the card reader and reinserted in output data by the receiver.

Using BSC Space Compression/Expansion
When the terminal is transmitting in BSC and has read two or more consecutive space
characters from a card reader, it will transmit an IGS (hex ‘1D’), followed by a character
(binary number) specifying the number of omitted spaces. This binary number repre-
sents a minimum of 2 and a maximum of 63 spaces. If more than 64 consecutive spaces
are read from the input device, a second IGS sequence is transmitted. In 512-byte mode,
a maximum of 511 bytes will be transmitted (see chart with Figure E-5).
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The binary numbers representing the omitted spaces are defined as follows:

Number EBCDIC:

of Spaces 0123456 7
2 . 01000010
3 01000011
63 01111111

Both space compress and transparent mode i)pe‘ration cannot be specified for a job.
Transparent mode will override Compress if both are specified.

These sequences can also be received in data from a host processor, and will cause rein-
sertion of the spaces (expansion) into printed data. On the 3776-1 or 3776-2, spaces
will be reinserted into cards puhched on an attached 3521 Card Punch; expansion is
automatic and does not have to be specified for the job. Compressed data received onto
an attached diskette device will be recorded as it is received and be expanded on subse-
quent output from the diskette to another attached output device.

Using SDLC Space or Data Compression/Expansion

When the 3776-1/3776-2/3777-1 is transmitting in SDLC from a card reader, a String
Control Byte (SCB) character (see definition following) is transmitted in front of each
string of data characters or instead of consecutive (repeated) space or data characters
(called compression). The SCB character identifies the type of data string and contains
the binary count of the number of characters that follow, or the number of space or data
characters to be inserted (repeated) at the receiver (called expansion). The binary num-
ber represents a minimum of 1 and a maximum of 63. If more than 63 characters are
involved, a second SCB character is transmitted.

String Control Byte (SCB) Definition:
Bits 0 and 1 identify the data string:

00 - No Compressed Characters. The binary count field (bits 2-7) contains the
number of the bytes between this SCB and the next SCB.
01 - Compacted Data String (Host Processor to 3777-1 Only). The count field

contains the number of the bytes between this SCB and the next SCB.
Each byte in the string may represent two consecutive master characters
or a single character in the compact code subset. Both kinds of bytes may
exist in the same character string. The previously received host-created
decompaction table is stored in the 3777-1 controller.

10 - Compressed Space Characters. The count field contains the number of space
characters represented by this SCB. The next SCB follows in the next byte.
11 - Compressed Data Characters. The count field contains the number of times

the data character following this SCB is to be repeated at the receiver. The
next SCB follows the data character to be repeated.



Bits 2 through 7 contain a binary count of the data characters that follow, or space or
data characters to be inserted at the receiver.

Example: Repeat the asterisk (*) character (X_‘SC’) 21 times
SCB Character Bits Repeated Character Bits

012 34567 0 1 23 4567
11010101 01011100

]
" "V

Binary 21 X‘5C

-

X‘DSs®

These data strings can also be received in data from the host processor, and will cause
reinsertion of spaces or data characters (expansion) into printed data. On the 3776-1

or 3776-2, spaces or data characters will be reinserted into cards punched on an attached
3521 Card Punch. Expansion is automatic and does not have to be specified for the job.
Compressed data strings received for an attached diskette device will be recorded as
received and be expanded upon subsequent output from the diskette to another attached
output device.

Using SDLC—Data Decompaction (3777 Model 1)
Compaction is a means of compressing pairs of certain contiguous nonduplicate characters
into single 8-bit bytes for transmission, thereby increasing system throughput. The 3777-1
using SNA/SDLC can receive compacted data, decompact it, and print it. Compacted data
cannot be sent to the diskette.

A compaction table generated at the host processor must first be transmitted to the ter-
minal using a Type 3 FM Header. Compacted data received by the terminal, identified
as a Compacted Data String in the SCB [see “String Control Byte (SCB) Definition”
preceding] , is then decompacted according to this table.

Procedures for generating the compaction table and for transmitting the table and com-
pacted data to the terminal are contained in the programmer’s guide for the particular
host RJE subsystem that you are using.

Record Compression

Record Compress using one diskette storage device, permits the compression of Basic
Exchange diskette records into buffers of 256 bytes or 511 bytes for transmission (see
“chart with Figure E-5). Using two special feature diskette storage devices permits offline
compression of records on Basic Exchange data sets onto a single 3776-1/3776-2/3777-1
diskette for subsequent batch transmission. The compressed records are written on the .
diskette in 3770 mode. ‘An IRS character separates the records. In SDLC mode, the FM
header built to define the data will set the MEDIA byte to X20’ e.g. “card data” if the
data set block length is 80 bytes or less; otherwise, the MEDIA byte is set to X‘10’ e.g.
“disk data”. The PROPERTIES byte of the FM header has the CMI bit set to indicate
the data is compressed Record « compress1on cannot be used in SDLC mode on machines

‘ w1th the ASCII character set.
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Problem Determination

Error Logging

Operator Attention Speaker

The controller has built-in tests that run each time the power is turned on or the SYSTEM
RESET switch is operated. These tests, when successfully completed, have checked the
major portion of the controller and verified that the electronic circuits are operating pro-
perly. The terminal is then in local mode. The tests require a few seconds to run and
leave the terminal in a state with the PROCEED indicator on; this informs the operator
that operation can proceed. Any other indicator being on after the tests have run signals
either that a failure occurred in the controller’s electronic components, that one of the
mode switches is on, or that the Keylock is turned off. .

Problem determination tests selectable from the keyboard reside in the terminal. The
operator can use these tests to isolate problems to the terminal or to the communication
facilities. Communication-facility tests also mclude online tests provided by the host
processor access method.

Information about errors encountered during normal operation is recorded in an error
log that can be printed out by the Print Error Log function. When errors that cannot be
corrected by operator action occur, or when intermittent internal machine errors that
impede operation occur, the operator should call for a printout of the error log before
turning the terminal’s power off (the error log is lost when power is turned off). This -
information should be retained and given to the service representative, who will use it to
isolate the cause of the problem. '

This device produces an audible tone to signal the operator that a procedural error has
occurred, or that some input or output device requires attention. Upon hearing the
tone, the operator can refer to the keyboard indicators, which will indicate the cause of
the tone.

3776 Console-Mounted Line Printer

2-8

The console-mounted line printer can be specified as the output device for the following
jobs:

Input to Output
Line - Printer
Card Reader - Printer
Diskette 1 - Printer
Diskette 2 - Printer

Before a job using printer output is started, margin settings and vertical and horizontal
tab stops, if desired, must be entered and stored in the terminal. These settings may be
selected at any time, and remain in effect until the settings are redefined, or until power

is turned off.

The printer operates only as a line printer. Keyboard-entered data does not print as it is
entered, as on other 3770 terminals, but the data entered can be printed out after it is
entered and prior to transmission by use of the PRINT VIEW key. The printer cannot

be selected for monitor printing of data.

Certain printer function characters can be received within data from the host processor
to cause formatting of the data as it is printed on the console printer. The characters
that can be recognized by the printer, and the operation they cause, are described in
Chapter 6 (BSC) or Chapter 7 (SNA).



Vertical Forms Control

Horizontal Format Control

Forms Enclosure

Vertical forms control allows the operator to specify the vertical format of forms by
print areas and skip areas. Once the format is entered, automatic operation causes the
forms to advance when specified text areas are completed. The procedure for entering
the vertical forms control at the terminal is contained in the Operating Procedures Guide.
Control characters used for vertical forms control are described in Chapter 6 (BSC) or
Chapter 7 (SNA). Forms control can also be sent by the host processor, if the applica-
tion program supports this capability.

Printer margins and horizontal tab settings are entered and stored in the terminal. The
procedure for setting margins and horizontal tab stops is contained in the Operating

" Procedures Guide. These settings are defined during the forms definition procedure, and

remain in effect until they are changed by the operator, or until power is turned off.
Control characters used for horizontal format control are described in Chapter 6 (BSC)
or Chapter 7 (SNA). Forms control can also be sent by the host processor, 1f the appli-
cation program supports this capability.

Horizontal tab setup permits a Tab character to be-used to skip areas within a line that
are not to be printed. This is similar to typewriter operation, except that the tabbing is
electronically controlled. An HT character is stored in the transmission buffer imme-
diately following the last data character. Data for the next field then begins storing in
the buffer immediately following the HT character.

The relationship between the print position indicated on the printer and the buffer
position at which data is entered is not a one-to-one relationship. ‘At the beginning of a
job, or after data has been read out of the buffer, new data will always begin storing

into the first buffer position. Data begins printing, however, at wherever the left margin
is set, as defined by the forms definition. Several lines of data, each delineated by for-
mat control characters, can be contained in.a single buffer.

A combination forms stand and stacker enclosure on the 3776 Models 1 and 2 facilitates
feeding and stacking of continuous, fan-fold forms. The acoustical stacker enclosure per-
mits quieter operation of the console line printer.
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3203 Printer (3777 Only)

See Chapter 5 of this manual for informz;ltidn aﬁout the 3203 printer.

Keyboard , :
The keyboard cannot be selected for keyboard entry jobs, but is enabled by pressing the
SYS REQ key before an online job is started, or when the STANDBY light is on after a
previous online job. A logon or logoff message may be keyed into the buffer, and this
message will be sent to the host processor before any other data is received or transmitted.
On SDLC machines, if a message is keyed in with the STANDBY light on without first
pressing the SYS REQ key, the message is routed to the application program at the
‘host processor. If the SYS REQ key is pressed before keying in the message, the message is
routed to the System Services Control Point (SSCP) in the host processor. Limited buf-
fer editing of the message is possible by use of the BUFFR BKSP and CHAR ADV keys. The
buffer may also be printed out before transmission of the message by pressing the PRINT
VIEW key. If the Operator ID Reader Feature is present, magnetic card data may be sent
in addition to keyed data. Refer to “Operator ID Reader” in the “Features and Acces-
sories” section in this chapter.

Note: Some BSC Operating Systems examine the data in a logon message to determine if the data
following the message is compressed. A logon message entered from the 3776-1/3776-2/3777-1

is not compressed, and therefore, cannot be used with these Operating Systems preceding compressed
data. If compressed data is to be transmitted, the logon message must be transmitted from the card
reader or from the diskette using a standard card reader-to-line or diskette-to-line job.

Automatic 2502 Card Reader-to-Line Function
Whenever the 3776-1/3776-2/3777-1 terminal enters standby mode (an online job has
just ended), a reader-to-line job is automatically started if the 2502 is ready, or is made
ready. No START-JOB function is required. If the RVI or RECV REQT is received
during a transmit job, the terminal will interrupt that job and must receive data before
restarting the transmit job. Automatically started card reader-to-line jobs are set up
only for the compress and nontransparent data. Using SDLC, compress will be reset if
the Bind command specifies “Compression Not Allowed”. If the operator desires to set
up a noncompress or transparent reader-to-line job, this must be done with the normal
job definition and start procedures. The 2502 must be made not-ready or the terminal
must be in an offline mode at the time this job is started to prevent the 2502 from being
automatically started. If the 2502 is involved in a dual job at the time standby mode is
entered, the ready status of the 2502 is ignored. The dual job must be stopped before
the card reader-to-line job can be automatically started.



Features and Accessories (3776 Models 1 and 2/3777 Model 1)

This section describes the special and specify features and accessories (purchase-only
items) available for the 3776-1/3776-2/3777-1 controllers and the 3776 console printer.
(Refer to the “Functional Characteristics” section for a description of the basic functions
and features.) 1/O devices that can be cable-connected to the controller, and special fea-
tures for these devices, are described under “I/O Attachments” (Chapter 5).

‘Magnetic Diskette Storage

The Diskette Storage Devices are compact units contained in the terminal’s base. Data

is recorded on a small flexible operator-changeable diskette. The Diskette Storage

Device can accept input data entered into the controller buffer either from the communi-
cation line during online operation, or from an attached card reader during offline opera-
tion. Batch data can be stored on the diskette during offline operation and subsequently
transmitted to the host processor, resulting in increased throughput and reduced commu-
nication costs in many applications.

Two devices may be obtained with the 3776-1/3776-2/3777-1. The first Diskette Storage
Device (Figure 2-2) is contained in the lower left side of the controller. The second is
contained in an extension attached to the right side of the controller (Figure 2-3).

Diskettes used with the Diskette Storage Devices consist of a small flexible disk about 8
inches in diameter enclosed in a holder. Appendix F describes the diskettes used by the
3770, and describes diskette labeling and recommended handling procedures.

Each diskette provides a maximum of 242,688 bytes of data storage. With the addition
of a second Diskette Storage Device, the following operations are possible:

o Read from diskette 1, write to diskette 2 (single data set or all active data sets).
e Automatic continuation of an online job from diskette 1 to diskette 2.
e Transmit from diskette 2, receive onto diskette 1.

!

Figure 2-2. 3776-1/3776-2 With Diskette Storage Device 1
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Diskette Records

e : 1

\l

Figure 2-3. 3776-1/3776-2 With Diskette Storage Device 2

With diskette storage, forms control information can be stored on and recalled from
diskette 1. If not stored on the diskette, forms control information is lost after power is
turned off, and must be re-entered or re-read from the card reader after turning power on.

The ability to transmit from diskette 2 and receive onto diskette 1 during a single session
with the host processor permits maintaining the integrity or format of data on the diskette
used in diskette 2. With only one Diskette Storage Device, or if transmitting from disk-
ette 1, any data received is written as a data set onto the same diskette. By transmitting

. data from diskette 2, any received data is then written onto diskette 1 thus preserving

diskette 2 in its original condition. This type of operation is also useful when data to be
transmitted is written in exchange format (see “Exchange Format” in this chapter).
Since the 3770 cannot write on a diskette written in non-3770 exchange format in BSC

" mode, received data could not be written back onto the same diskette. By placing the

exchange format on diskette 2 for transmission, and receiving data onto diskette 1, this
operation can be accomplished without operator intervention.

Note: The 3776 Models 1 and 2 and the 3777 Model 1 can not transmit unformatted
transparent data on a disk-to-line job using SDLC.

A record written on the diskette occupies either two sectors or four sectors, depending

on the setting of the EXTEND BUFFER switch at system reset or power on time. With
the switch off, the dual 256-byte buffers are selected, causing each buffer of data to be
written into two 128-byte diskette sectors. With the switch on, the dual 512-byte buffers
are selected, causing each buffer to be written into four 128-byte diskette sectors. Rec-
ords consisting of less than 256 significant bytes (512 bytes with Extended Buffer) cause
NUL characters (hex ‘00°) to be inserted following the significant data, padding the record
out to 256 (or 512) bytes. As with any diskette of this type, defective sectors due to
physical damage of the diskette will decrease the available storage capacity. Defective
sectors are skipped over the first time they are encountered; thereafter, they are not used.



Diskerte Data Sets

Data Set Labels

An excessive number of defective sectors can cause a significant decrease in storage capa-
city, and will degrade performance. On machines having two Diskette Storage Devices,
data sets with an excessive number of defective sectors can be read from diskette 1 and
written to diskette 2. Data on diskette 2 is “closed up” toward the beginning of the
diskette by elimination of the bad sectors.

When receiving data over the communication line for writing on the diskette, data blocks
from the host processor cannot exceed 256 bytes with the EXTEND BUFFER switch
off, or 512 bytes with the switch on. Blocks containing less than 256 (or 512) bytes will
be accepted and padded with NULs as they are written on the diskette. Diskettes written
with the EXTEND BUFFER switch on cannot be read with that switch off. BSC trans-
parent data can be written on the diskette, but any NUL characters at the end of the
record being written will be lost when the diskette is read. The format of the output
data, when the transparent diskette is read, is determined by the format of the output
device as follows:

o Line—256- or 512-byte records depending on the setting of the EXTEND BUFFER
switch and the number of NUL characters deleted.

e Printer—Depends on horizontal forms definition

e Punch-—80-byte records.

Each group of records for a particular job is identified by a data set name that is entered
by the operator or assigned by the terminal. On output from the diskette, all records
written on the diskette under this data set name comprise the data for that job. During
online operation, all data sets on the diskette or any specified data set can be transmitted.
After transmission, all diskette data can be deleted if specified at job start time, to pro-
vide storage space for received data. If the diskette data is not deleted, additional data
received from the line is assigned to the next available diskette area. If a data set name is
not specified at the beginning of a card reader-to-diskette operation or a line-to-diskette
operation, a data set name is assigned by the 3776-1/3776-2/3777-1. For a card reader-
to-diskette operation, the name SCOO is assigned. For a line-to-diskette operation, the
name SLOO is assigned. If additional data 1s received from the line, the numeric characters
of either the system or operator-assigned name (unless “Ignore EOT/ETX or Ignore EDS”
is specified) are incremented for each additional data set received. Operator-assigned data
set names must be four characters, the first two characters alphabetic and the last two
numeric. The 3776-1/3776-2/3777-1 can handle up to 18 different data sets on a single
diskette. Data sets exceeding the diskette capacity can be continued on another diskette.
During an online receive operation or an offline card-to-diskette operation, the controller
signals the operator when the diskette capacity has been reached. The operator can con-
tinue the job after replacing the full diskette with another diskette. If a second Diskette
Storage Device is present, continuation on the second diskette is automatic, if it is ready
to operate.

Each data set on the diskette is identified in a Data Set Label, which is shown in Appen-

dix E. A data set must be “closed” before it can be accessed for transmission, printing,

punching, etc. A data set is closed (depending on the job) as follows:

o Card Reader to Diskette: EOF from the Card Reader.

e Line to Diskette (BSC): Block ended with ETX. ‘Ignore ETX/EOT’ should be speci-
fied by a CODE key function if it is desired that all data received from the line be
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Segmented Data Sets

Multivolume Data Sets
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written as a single data set. In this mode, the ETX/EOT causes the data set to be
closed, but it is reopened if additional data is received from the line.
o Line to Diskette (SDLC): When an EDS FM header is received.

Note: Closing a data set requires that the disk head seek to track 0 on the diskette, thereby
affecting throughput based on the number of tracks to be crossed.

e Stop Job is signaled by the operator or the job aborts.

Data received from the line for writing on a diskette that already has data ready for
transmission to the host processor is flagged in the Data Set Label as “inactive”. This
prevents the data set from being transmitted or included in any intervening job until the
operator changes its status to active. The operator may also change the status of any
data set to inactive, thereby excluding it from any transmit job. Whenever the diskette
is selected by the line, the ‘Delete after Transmit’ option is reset by the terminal.

Up to 18 data sets with different names can be accommodated on the diskette.

Each different data set name requires one of the 18 sectors reserved on track 00

for a label for that data set. Anytime a data set is closed, another data set created, and a
previous data set reopened, an additional data set label sector (one of the 18)is used.
Thus it is possible that, using only two data set names and by alternately closing and
reopening these two data sets, all 18 data set label sectors can be used up. When the last
sector is used, only the last opened data set is available for further entry. On machines

-having a second diskette device, data sets so written can be copied from diskette 1 to

diskette 2, and all segments of the data set will be written continuously using one data
set label. So, to ensure maximum utilization of diskette storage capacity, the foregoing
must be taken into consideration when designing applications and job setups for the
terminal.

If “Ignore ETX/EOT" is inactive, a data set received from the line is closed as a result of

a block ending with ‘EDS’ (using SDLC) or ‘ETX’ (using BSC). Another data set received
from the line causes the numeric portion of the data set name to be incremented (for
example, AAQO becomes AAQ1). This new name is stored in the active job definition.

With BSC, if ‘Ignore ETX/EOT"’ is active, a data set previously closed is reopened when
another data set with the same name is received. (The name of the previously-closed
data set could have been assigned either by the terminal or the operator.)

With SDLC, if ‘Ignore EDS’ is active, a data set that was previously closed is reopened
only when both the data set name and the FM header of the received data set matches
the name and FM header of the closed data set. (The name of the previously-closed data
set could have been assigned either by the terminal or the operator.) If the data set
names or the FM headers do not match, a new data set is written; that is, the numeric
portion of the data set name is incremented.

When a diskette fills from the line, and the data set is continued on a second diskette
(multivolume data set), a data set is opened on the second diskette using the same name
as the one that filled the first volume (the name is not incremented), providing that the

P



same name does not already exist on the second volume. If the same data set name
already exists on the sccond diskette, NPR code 301 (diskette 1) or 313 (diskette 2) dis-
plays. The operator must then replace the diskette with one that does not contain the
same name as the multivolume data set being written. This prevents mixing of different
data sets and maintains data set integrity.

On SDLC exchange diskettes, data sets are created only from the line (Refer to Chapter
7—Outbound Diskette Data). These data sets may not be segmented. Also, since the
OJDR data set is not present, there are 19 available data set labels.

Concatenated Data Set (Files)

Diskette Create Function

Exchange Format

Use the CODE Key function C (CODE/C) to set this option. While this option is set and
a ‘transmit all active data sets’ job is started, data sets that appear consecutively on the
diskette and have the same medium and subaddress fields will be concatenated using the
CDS (Continue Destination Select) FM Header type 1.

If a data set with a different medium or subaddress is encountered, an EDS (End
Destination Select) FM Header followed by a new BDS (Begin Destination Select) FM
Header will be sent to the host.

This option can only be used with SNA host application programs that can receive
concatenated data sets.

New diskettes, or diskettes that have been used previously on other machines (IBM 3741
or 3742, for example), must be prepared for use on the 3776/3777 by performing the
Diskette Create function before they can be written on. Diskettes previously written

on other machines in exchange format can be read on the 3776-1/3776-2/3777-1, how-
ever, without performing the Diskette Create function (except for SDLC exchange). This
function is under control of the keyboard CODE key. This procedure writes the Volume
Label and Data Set Labels on track 00 of the diskette, as shown in Appendix E. Any
data previously written on the diskette, including forms definition, cannot be accessed
again.

Exchange format refers primarily to the sequence in which records are written on the
diskette. In order to improve throughput on the 3770, and to allow segmenting of data
sets, this format is not used when writing a diskette in non-exchange format. For com-
patibility with non-3770 systems or devices, the 3770 can write and read diskettes using
this format; however, throughput is reduced when data is transmitted from diskettes so
written, as shown in Appendix D.

If a diskette is to be written in exchange format, it must be so specified during the Disk-
ette Create procedure. Data transmitted from diskettes written in BSC exchange format
by the 3770 is transmitted in 256-byte blocks (two 128-byte records per block), or in
512-byte blocks (four 128-byte records per block). The block length transmitted by the
3770 from a non-3770-created diskette or from a 3776-1/3776-2/3777-1 created SDLC
exchange diskette is the same as the block length deﬁned in the Data Set Label for the
data set (1 to 128 characters).

Exchange diskettes written on a non-3770 IBM product can be read for transmission, but
cannot be written on by the 3770 without first performing the Diskette Create function.
Data previously written on the diskette cannot be accessed after this function is
performed.

On machines with a second Diskette Storage Device (referred to as diskette 2), a 3770
diskette can be converted to a BSC exchange diskette by reading the 3770 diskette on
diskette 1 and writing on diskette 2 in exchange format. Segmented data sets will be
wiritten as continuous data sets during this conversion. The diskette used in diskette 2
must have been previously preparcd by the operator performing the Diskette Create
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function, with specification that the diskette be written in exchange format. Conversely,
a diskette written in exchange format by the 3770 can be converted to a 3770 format
diskette by reading the exchange diskette on diskette 1 and writing onto diskette 2 in
non-exchange format. The diskette used in diskette 2 must have been previously
prepared by use of the Diskette Create function, without specification that it be written
in exchange format.

Exchange diskettes written on a non-3770 IBM product cannot be copied, nor can indi-
vidual data sets. Non-3770 diskettes are read into the 3770 buffer one 128-byte sector at
a time. When the buffer is written to the 3770 diskette, two or four sectors at a time are
written ; thus, the data set written onto the 3770 diskette would be doubled or
quadrupled in size, unless Record Compression is used.

n N .
The AUTO switch is active only during a diskette-to-printer job. When the AUTO switch
is on at the beginning of a job, the first diskette record prints and the machine stops. If
desired, special instructions to the operator (such as type of forms to use for a job) can be
placed in the first 256- or 512-byte diskette record for the data set. If the AUTO switch
is turned on at the beginning of the job, only the first diskette record for the data set
prints, and the machine halts to allow the operator to comply with the printed instruc-
tions before proceeding. When the AUTO switch is turned OFF, the remainder of the
data set is printed without interruption if no unusual condition occurs. If the AUTO
switch is OFF at the beginning of the job, the entire data set prints.

This special feature provides a louder signal than the Operator Attention Speaker. The
alarm can be enabled or disabled by the operator. When enabled, and during any job not
using keyboard input, the alarm sounds for any device-error or not-ready condition.

This special feature provides a key-operated switch which can be turned off to disable the
terminal. Online communication is possible with the Keylock off, if the terminal is placed
in a ready state before turning the Keylock off, but any operator controls are disabled.

This is a device that reads magnetic strips operator identification cards. The reader is
mounted behind the hinged door on the left of the controller base (Figure 2-4).

The host processor can request user identification by sending a message to the printer.
The operator must then initiate a SYS.REQ operation. If data is keyed in, at least 41
positions must be left for ID card data. After data is keyed in, the operator activates the
ID card reader using the code key function.

This function may be used only during the logon procedure. On BSC machines, when
the badge is read, the buffer is sent to the host processor. On SDLC machines, further
keying may be done following the badge data. If an operator ID card is read, however,
no further use of the backspace buffer or print view keys will be permitted. The host
processor must also provide checking and verification of received ID card data and take
whatever action is necessary depending on the validity of the data. Data read from the
ID card is not printed at the terminal. '

Cards must be 3-7/8 by 2-1/8 inches, and between 0.007 and 0.045 inch thick. The mag-

netic strips must be encoded in the American Banking Association format, which provides
for up to 40 characters, 37 of which are discretionary. Card format and character sets are
shown in Appendix B.
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Figure 2-4. Operator ID Reader

Katakana Feature

Communication Driver

| This special feature provides a Katakana 127-character set on the 3776 console printer,
and a Katakana keyboard. The character set is shown in Appendix B. Using this char-
acter set reduces printing speed to 80 lines per minute maximum on the 3776 Model 1, or
160 lines per minute maximum on the 3776 Model 2. The Katakana print belt can be
interchanged with the optional 48- and 64-character set Japanese print belts on the 3776
Models 1 and 2 console line printer with a resulting increase in throughput.

When using a 48- or 64-character set print belt on a Katakana printer, the 3776 converts
the EBCDIC equivalent of the lowercase alphabetic characters (a through z) to uppercase
alphabetic characters before printing them. For example: EBCDIC hexadecimal ‘81’
converts to hexadecimal ‘C1°.

If characters in print data are not present on the line printer belt, a hyphen(-) prints.
This special feature is required for communication with the host processor. In addition,

one of the line control disciplines as described under “Communication Feature” must
also be selected.

Communication Feature

This special feature provides the line control discipline, and is available in three versions:
SDLC; BSC Point-to-Point; and SDLC/BSC Switch Control. The SDLC/BSC Switch Con-
trol version provides both types of line control, selectable by a switch on the terminal.

If BSC multipoint operation is desired, the BSC Multipoint feature must also be installed
in conjunction with the BSC Point-to-Point or SDLC/BSC Switch Control Communica-
tion feature. SDLC can operate either point-to-point or multipoint.
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BSC Multipoint ,
This feature, installed in conjunction with the BSC Point-to-Point or SDLC/BSC Switch
Control Communication feature, permits the 3770 terminal to be multi-dropped on the
same non-switched communications facility with other appropriately featured 3770
terminals or with other compatible BSC terminals. With this feature, the terminal
responds only to its specific address when polled or selected by the host processor.

Integrated Modems (3776 Models 1 and 2 Only)
Integrated modems (special features) are incorporated in the controller, eliminating the
need for an EIA/CCITT Interface feature. Connection to common-carrier switched lines
using these modems is via a common-carrier-supplied Data Access Arrangement. The
2400 bps Integrated Modems are compatible with appropriately featured integrated
modems available for the IBM 3704 and 3705 Communications Controllers, and with an
appropriately featured IBM 3872 Modem attached to the 3704 or 3705. The 4800 bps
Integrated Modems are compatible with appropriately featured IBM 3874 Modems
attached to a 3704 or 3705.

Note: A 2400 bps (or 4800 bps) Integrated Modem operating at half-speed is not compatible with
an integrated or external modem with a rated speed of 1200 bps (or 2400 bps).

2400 bps Integrated Modem, Switched Network (U.S. and Canada) ‘
This modem operates at 2400 bps over a switched network, and provides half-speed
(1200 bps) capability. This modem supplies clocking for received and transmitted data,
and can automatically answer and disconnect incoming calls in unattended operation.

2400 bps Integrated Modem, Point-to-Point
This modem operates at 2400 bps over half -duplex or duplex leased private line or pri-
vately-owned facilities. The modem supplies the clocking for received and transmitted
data, and can alternately operate at half speed (1200 bps).

The Auxiliary Operator’s Panel has a signal quality meter to check the quality of the
received signal, and a control to equalize the received signal.

2400 bps Integrated Modem, Multipoint Tributary
This modem operates at 2400 bps on a duplex multipoint network. The modem supplies

the clocking for received and transmitted data, and can alternately operate at half speed
(1200 bps).

- With this modem, a meter is provided on the Auxiliary Operator’s Panel to check the
quality of the received signal, and controls are provided to equalize the transmit and
receive signals (see Figure 2-6).

2400 bps Integrated Modem, Switched Caducee Network (France)
This modem operates at 2400 bps over the French PTT Caducee Network and provides
half-speed capability. The modem supplies clocking for received and transmitted data,
and can automatically answer incoming calls. A TALK/DATA switch is provided on the
Auxiliary Operator’s Panel to allow alternate voice/data communications.

4800 bps Integrated Modem, Switched Network
This modem operates at 4800 bps over a switched network, and provides half-speed
(2400 bps) capability. This modem supplies clocking for received and transmitted data,
and can automatically answer and disconnect incoming calls in unattended operation.
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4800 bps Integrated Modem, Point-to-Point

This modem operates at 4800 bps over half-duplex or duplex leased pnvate lines or
privately-owned facilities. The modem supplies clocking for received and transmitted
data, and can alternately operate at half-speed (2400 bps).

4800 bps Integrated Modem, Multipoint Tributary

Interface Features

This modem operates at 4800 bps on a duplex multipoint network. The modem supplies
the clocking for received and transmitted data, and can alternately operate at half speed
(2400 bps).

On a 3770 terminal when an IBM Integrated Modem special feature is not used or is not
available, one of the following attachment special features is required for attachment to
user-supplied standalone Data Circuit-Terminating Equipment (DCE) or to an IBM
standalone modem (also a DCE). Each of the interface features is mutually exclusive
with the others.

Note: The DCE abbreviation formerly applied to the more general designation: Data
Communication Equipment.

- ETA RS-232C Interface (All Machines - U.S.A. and Canada)

This special feature provides an interface and a cable for attachment of standalone
DCEs. The standalone DCEs provide an EIA RS-232C interface and clocking for
operation over switched or nonswitched voice-grade communication facilities. This
interface feature is also required on terminals connected to the host terminal contain-
ing the Modem Fan Out feature (see Figure 2-5) Refer to Chapter 1 for more infro-
mation on communication facilities.

CCITT V.24/.28 Interface (All World Trade Machines)

This special feature provides an interface and a cable for the attachment of standalone
DCEs. The standalone DCEs provide a CCITT V.24/.28 interface and clocking for
operation over switched or nonswitched voice-grade communication facilities. This
feature is also required on terminals connected to the host terminal containing the
Modem Fan Out feature (see Figure 2-5). Refer to Chapter 1 for more information on
communication facilities.

High-Speed Digital Interface (3777 Model 1)

This special feature provides an interface and a cable for the attachment of standalone
DCEs which provide the High-Speed Digital interface. The standalone DCEs also pro-
vide their own clocking for synchronous point-to-point operation over a wideband
communication channel. This interface feature operates at 19.2 kilobits per second
(20.4 kbps in World Trade countries). Refer to Chapter 1 for more information on
communication facilities.

CCITT V.35 Interface (3777 Model 1)

World Trade: This special feature provides an interface and a cable for the attachment of
standalone DCEs which provide the CCITT-V.35 interface. The standalone DCEs also
provide their own clocking for operation over a wideband communication channel at
20.4 kilobits per second Refer to Chapter 1 for more information on communication
facilities.

This special feature provides for direct high speed local attachment to a 3705-II at 14.4
kilobits per second with maximum cable length of 51.8 meters (170 feet).
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| CCITT-X.21 Interface

. US.A. and Canada: This special feature provides for direct high speed local attachment to
a 3705-11 at 14.4 kilobits per second with a maximum cable length of 51.8 meters (170
feet).

This special feature provides an.interface and a cable for the attachment of standalone
DCEs that provide the CCITT-X.21 interface. The standalone DCEs also provide their own
clocking for operation at 2400, 4800, or 9600 bits per second over nonswitched lines using
SDLC procedures. This interface feature is available for attachment to nonswitched
networks only. Refer to Chapter 1 for more information on communication facilities.

E1A/CCITT Interface
Cable
3770*

#2

Host 3776
EIA/CCITT Interface

2400 or 4800 bps
Integrated Modem,

i Mutltipoint Tribu-
tary

Muttipoint
or Point-to-Point
Comm Channel

Modem Fan Out

Feature 3770*

#3

EIA/CCITT Interface

EIA/CCITT Interface
Cable

*3771, 3773, 3774, 3775,
3776-1, 3776-2, or 37771

Figure 2-5. Modem Fan Out Configuration

Modem Fan Out (3776 Models 1 and 2 Only)

This special feature can be used with the 2400 bps or 4800 bps Integrated Modem (Muiti-
point Tributary) connected to a network configuration for multipoint operation. With
this feature, up to three terminals can share a single modem located in the host 3776.
Terminals connected to the host terminal (Figure 2-5) must have the EIA/CCITT Inter-
face feature. "

Switched Network Backup (U.S. and Canada—3776 Models 1 and 2)
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This special feature can be used with the 2400 bps or 4800 bps Integrated Modem (Point-
to-Point or Multipoint Tributary) and allows alternate use of switched network facilities
as backup communication lines. Switched-network operation must be specified while in
local mode. When the modem is connected to a switched network, calls must be dialed
and answered manually. The same line control (non-switched point-to-point or multi-
point) is used when operating on a switched network.



Door Keylock

ASCII

This special feature adds a keylock to the right- or left-hand controller cabinet door.
Two keys are provided with each lock. *

The ASCH special feature is available for use in the U.S. and Canada. Differences between
EBCDIC-coded and ASCI-coded machines are described in Appendix G.

Additional Print Belts (3776 Only)

Additional print belts (purchase-only accessories) are available for the 3776 console-
mounted line printer. Belts are available for the 48-, 64-, and 94-character sets for
various countries, as shown in Appendix B. Print belts are not interchangeable between
the 3776 Model 1 and Model 2. ASCII character set belts are also available for use in the
U.S. and Canada.

| Additional Print Trains (3777/3203 Only)

Front Feed (3776 Only)

See Chapter 5 for information about additional print trains.

This special feature simplifies forms changes and reduces the operator set-up time required
to renew the forms supply or to change the forms type. With the Front (forms) Feed Fea-
ture installed, the paper supply may be set on the floor directly under the keyboard to
extend the height of the supply stack. Forms may be alternately loaded from the rear of
the 3776 models. The forms stand/stacker enclosure at the rear remains a standard feature -
of the 3776 models with or without the Front Feed Feature.

Operating Controls (3776 Models 1 and 2/3777 Model 1)

POWER ON/OFF Switch: This switch is located on the left side of the knee hole on the
controller housing. It controls ac power to the terminal. When power is turned on, the
bring-up diagnostics run and the terminal is left in local mode with the PROCEED indi-
cator on. Any other indicator being on signals either a failure in the terminal’s electronic
components, that one of the MODE switches is on, or that the Keylock is off. The oper-
ator should proceed as described in the Operating Procedures Guide. If the tests complete

- successfully, the operator can continue with terminal operation.

Auxiliary Operator’s Panel

The auxiliary operator’s panel (Figure 2-6) is located behind the door on the controller
base. It contains the SYSTEM RESET switch and certain special-feature controls, as
follows.

BSC/SDLC Switch: This switch is present on machines using the SDLC/BSC Switch Con-
trol Communication feature. The switch must be placed in the BSC position to commu-
nicate using BSC procedures (see Chapter 6), or in the SDLC position to-.communicate
using SDLC procedures (see Chapter 7).

NORMAL/HALF-SPEED Switch: This switch is present on machines using the 2400 bps
or 4800 bps Integrated Modem, and is present on all World Trade machines using the
CCITT V.24/V.28 Interface feature. On.the 3777-1, it is located to the left of the
BSC/SDLC switch. Using an Integrated Modem, transmission is at the modems rated
speed with the switch in the NORMAL position, or at half the rated speed with the
switch in the HALF-SPEED position. On World Trade machines using either an Inte-
grated Modem or an external DCE, line speed with the switch in the NORMAL position
is at the DCE’s maximum rated speed. With the switch in the HALF-SPEED position,
line speed is half of the DCE’s maximum rated speed, if the DCE used has this capability.
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Figure 2-6. Auxiliary Operator’s Panel

‘'TALK/DATA Switch (3776 Models 1 and 2 Only): This switch is present only on

machines using the 2400 bps Integrated Modem, Switched Caducee Network (France).
It must be set to TALK for voice communication, or to DATA for data communication.

Keylock: This is the key-operated switch for the Keylock special feature.

Signal Quality Meter (3776 Models 1 and 2 Only): This meter is present on machines
using the 2400 bps Integrated Modem, Point-to-Point or Multipoint Tributary (see
“Features and Accessories—Integrated Modems™).

Transmit and Receive Equalizer Controls (3776 Models 1 and 2 Only): These rotary
controls are present on machines using the 2400 bps Integrated Modem. The Receive
Equalizer control alone is present on machines using the 2400 bps Integrated Modem,
Point-to-Point (see “Features and Accessories—Integrated Modems”).

SYSTEM RESET Switch: This switch causes the terminal to interrupt any operation in
progress and leaves the terminal in the same power-on state as described under “POWER
ON/OFF Switch.”



Keyboard Switches, Keys, and Lights (Figure 2-7)
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This figure shows the EBCDIC keyboard arrangement for use in the U.S. and Canada.

Figure 2-7. 3776-1/3776-2/3777-1 Keyboard

Switches

HOLD PRINT: Turn this switch on to load or adjust printer forms. When the switch is
turned on, the printer stops printing, and releases the forms clamp after a 5 second delay to
allow forms adjustment or loading.

Turning the HOLD PRINT switch on during a job using the printer holds up the entire job
and causes a communication line time-out to occur after 3 minutes. Using BSC, when
HOLD PRINT is turned on during a line-to-printer job, RESET must be pressed once every
3 minutes to keep the terminal from ending the job prematurely.

Using SDLC, if the switch is on, ‘Intervention Required’ is never sent to the host CPU,
regardless of the output device being used.

Do not turn the switch on when you are defining a job. If you do, you may have to repeat
all or part of the job parameter you were entering when you turned the switch on.

The switch must also be turned on when using the Change Forms (CODE/8) function, as
described under “Using the CODE key™.

When the terminal is in STANDBY mode, turn this switch on before doing a FORM FEED.

AUTO: This switch is active only during a diskette-to-printer job. When the switch is on

at the beginning of a job, the first diskette record is processed, the job pauses, and code 260
displays in the readout indicators. Only complete lines are printed. If the first diskette
record contains only a partial line or ends with a partial line, the incomplete line prints
after the switch is turned off and the job resumes. When the switch is turned on during

the job, the current record finishes printing and the job pauses with code 260 displayed in
the readout indicators. The job resumes when the switch is turned off.
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EXTEND BUFFER: Turning this switch on selects the dual 512-byte alternating buffers.
With the switch off, the dual 256-byte alternating buffers are selected. Changing the
switch setting has an effect only at power on or system reset time.

ALARM: Turning this switch on enables the Audible Alarm, if installed.

DISK: This switch forces all data received from the host processor to be written on an
attached Diskette Storage Device regardless of any other component selection (except the
console printer) received from the host processor. In SDLC mode, data received without
an FM header must go to the printer. If the machine is jumpered for ASCII and the Bind
is for EBCDIC, the host processor switch is ignored.

FORM FEED: This key causes the forms to advance to the first printing line on the next
form, as defined by the job definition in effect, if the job is not running. When in STAND-
BY mode, turn on the HOLD PRINT switch before doing the FORM FEED.

INDEX: This key causes the forms to feed one line if the job is not running. The key is
inoperative on ASCII machines.

VERT TAB: This key causes the printer forms to advance to the next predefined vertical
tab stop, if the job is not running. If no vertical tab stops are defined, the key causes
thie printer to feed one line.

SYS REQ (System Request): This key can b\e used to initiate a logon message if the ter-
minal is in local mode, or can be used to initiate a logoff message if the terminal is in .
standby mode. On SDLC machines, if the STANDBY light is on, a keyed message may
be entered for transmission to the host application program without first pressing this
key. Refer to “Functional Characteristics—Keyboard” earlier in this chapter.

START/STOP JOB: Pressing this key starts an online or offline job. With dual data path
operation, the key is used to start the online job or Job 1 (see “Functional Characteristics—
Controller” in this chapter). Pressing CODE in conjunction with this key stops the job.

START/STOP DUAL: Pressing this key starts the offline job (Job 2). (See “Functional
Characteristics—Controller” in this chapter). Pressing CODE in conjunction with this
key stops the job.

CNCL (Cancel): This key aborts a SYS REQ message operation, or deletes a message that
is awaiting transmission.

When running an SDLC online job,vthe CNCL key operates as follows:

e When receiving, the terminal transmits a negative response to the host processor that
requests a break in the data flow to the 3776-1/3776-2/3777-1. ’ i

e When transmitting, the terminal clears the contents of the buffer and transmits a
Cancel request to the host processor if needed.

ATTIN (Attention): For SDLC machines, this key causes transmission of an expedited
Signal request to the host processor. The Signal request unit contains a Request-to-Send
code to stop the host processor from sending so that the 3776-1/3776-2/3777-1 can begin
sending to the host processor. The application program in the host processor may or may
not honor the Request to Send. (See the chart on “SNA Network Commands” in Chap-
ter 7 — “Programming Considerations —SNA/SDLC Communications™.)



For BSC machines, pressing the ATTN key during a receive job, line-to-printer, line-to-
punch (3776 only), or line-to-diskette job, causes an interrupt to be sent to the host
processor in one of the following ways depending on a system card jumper:

1.

No jumper. With no jumper installed, pressing the ATTN key causes the 3780 Carriage
Stop function to be emulated. WACK will be sent at the first opportunity; either in
response to a data block being received or in response to the next data block received.
WACK will be sent continuously (in response to ENQ) until both buffers are emptied
by the output device and for approximately 6 seconds thereafter. At this point, EOT
is sent and the terminal goes to standby mode allowing the operator to start a trans-
mit job. If a selection is received prior to (1) the operator keying a System Request.
(2) starting an online job, or (3) at the same time the terminal is establishing a
transmit job (ENQ received in response to ENQ sent), the selection (depending on
device availability) is accepted.

. Jumper. With a jumper installed, pressing the ATTN key causes an RVI to be trans-

mitted in response to the next correctly-received data block. If the host processor
honors the interrupt, the host processor must transmit EOT prior to transmitting
any additional data. Once the receive job has ended, the terminal goes to standby
mode and the operator may start a transmit job or enter a System Request message.
If a selection is received prior to the operator starting a job or keying a System
Request, the selection is accepted.

CODE,EXTEND CODE: These keys are used in conjunction with certain numeric or
alphabetic keyboard keys to select functions such as:

Define Job

Change Form (Change current forms control)

Print Error Log

Communications Facilities Testing

Stop Job or Dual

End Card

Display Modes of Operation and or I/O devices for jobs (in NPR)
Create Diskette (Delete all data including forms control)
Change Data Set Status (Active or Inactive or Multivolume)
Write Jobs on Diskette

Change Data Set Name or Status

Change Data Set Medium and Subaddress

Read Job Control from Diskette or Cards

List Diskette Data Sets

Clear Diskette (Delete all data except forms control)

Read Operator ID Card

Load train image buffer (3777-1 only)

Set or Reset Switched Network Backup (SNBU)

Print All Characters to Test Print Belt

Select 6 or 8 lines per inch for printing

Set concatenate Data Sets
Set Manual or Auto Disconnect. This may be specified at any time. Manual may be

specified to keep the line from disconnecting when the online job ends.

Select Inquiry Mode Operation (see Chapter 6.)

Set Ignore ETX/EOT (EDS in SDLC). This may be set to cause all received data to

be written as a continuous data set regardless of ETX/BOT received.

Set Monocase. This causes the 26 lowercase alphabetic characters a through z to be
converted to uppercase characters.

Set unattended operation, SDLC

Reset Inquiry Mode, Ignore ETX/EOT, Monocase, and for SDLC machines, unattended
mode.
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Keys used in conjunction with the CODE and EXTEND CODE keys to select these func-
tions are déscribed in the Operating Procedures Guide.

PRINT VIEW: This key is active during job definition, following a SYS REQ when the
operator is keying a message that will be routed to the system, or when entering an OLT
message. The data entered will be printed followed by a sufficient number of line feeds

. to make the printed data visible on the printer.

RESET: Pressing this key resets the Audible Alarm, cancels a START JOB or an extended

code entry prior to keying EOM. It may also be used to restore the buffer pointer to the
next available position when entering a SYS REQ message or defining horizontal tab stops.
Pressing CODE and RESET resets the SYSTEM CHECK or OPRN CHECK indicator, resets
the NPR, and turns off the device indicator. On BSC machines, the RESET key may also
be used to prevent a line abort when an operator recoverable error occurs. Refer to the
Operating Procedures Guide for the 3776-1/3776-2, or 3777-1.

CHAR ADV (Character Advance): This key can be used to advance the buffer pointer
(without printing) after backspacing or when a SYS REQ message or horizontal forms
definition has been entered into the controller buffer.

BUFFR BKSP (Buffer Backspace): Pressing this key causes the buffer pointer to back up
one position (one character space).: Data is not destroyed when backspaced over, and can
be printed out or corrected.

EOM (End of Message): Pressing this key terminates a SYS REQ message operation.
This key also terminates a start job, extended CODE key, or job definition procedure.

Device Indicators: An indicator is provided for each I/O device. The device indicators
are used to indicate the active devices for the selected job, not-ready conditions, and
device errors. Certain device errors cause the device to lose its ready condition, and its
associated light turns on and the Operator Attention Speaker sounds to inform the oper-
ator that the device needs attention.

Numeric Position Readout (NPR): This is a three-digit numeric display that provides dif-
ferent indications depending on the operation being performed. Message code numbers
providing operator guidance and indicating system status and error conditions are dis-
played in the NPR. These code numbers, in conjunction with other operator panel indi-
cators being on, are related to operating procedures described in the Operating Procedures
Guide. :

ON LINE: For BSC, this light is on whenever the communication line is selected as an
input or output and the data link connection has been established. The light blinks while
data is being transmitted or received, and turns off when the data link connection is
broken. : '

For SDLC, this light is on when the terminal is bound in a session with the host processor,
and turns off when the session is terminated.

STANDBY: For BSC, this light turns on when a job involving the communication line
is started. The light remains on until transmission begins, and then turns off. It is off
until the job ends, and then turns on. Another online job can be started after the light
turns on again. For SDLC, this light turns on when in communicate mode and there is
not an active line job. The light remains on until a job involving the communication line
starts, and then turns off; it remains off until the job ends. When the STANDBY light
turns on again, another job can be started. ‘



CPU SELECT: For BSC, this light indicates that the terminal has rejected a line bid, an
MPLC polling sequence, or an MPLC selection sequence from the host processor because
the terminal is not ready to operate in line mode. For SDLC, this light indicates that the
terminal has rejected a BIND, or that SIGNAL has been received from the host processor
when the communication line is specified as the output device.

OPRN CHECK (Operation Check): This light turns on and the Operator Attention
Speaker sounds when the operator has performed an incorrect procedure, or when some
1/0 device needs attention. A device light will also be on if an I/O device needs attention.
A message code number will be displayed in the NPR.

This number corresponds to an explanation or procedure, as described in the Operating
Procedures Guide.

PRINT INHIBIT: For BSC, this indicator is not used. For SNA/SDLC, this light turns
on when the Inhibit Print command is received from the host processor and the SYSTEM
REQUEST function is initiated. This light turns off when the SYSTEM REQUEST func-
tion is terminated, either by EOM or CANCEL. Receiving the Enable Print command
from the host processor takes the terminal out of this mode of operation.

SYSTEM CHECK: This light turns on and the Operator Attention Speaker sounds when
certain machine errors occur. A message code number will be displayed in the NPR indi-
cating the cause of the error. If an 1/O device caused the error, the appropriate device
indicator turns on and the job is aborted.

PROCEED: This light is on all the time except when the keylock is turned off or the ter-
minal is processing Operator ID Reader information.

UPPER CASE: This light turns on when the keyboard is in uppercase shift (Upper Shift
key has been pressed).
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Chapter 3. 3777 Model 2 BSC Multi-Leaving Workstation

The IBM 3777 Communication Terminal Model 2 provides the functions necessary to
execute a BSC MULTI-LEAVING workstation program written for the IBM System/360
Model 20, Submodel 5. As a remote MULTI-LEAVING workstation, the 3777 Model 2
communicates with the System/360 or System/370 programming system through one of
the remote-job-entry (RJE) subsystems that support BSC MULTI-LEAVING operation:

e OS/VS1IRES — (Remote Entry Services)

e OS/VS2HASP — (Houston Automatic Spooling Program)

e OS/VS2JES2 — (Job Entry Subsystem)

e OS/VSASP — (Asymmetric Multiprocessing System)

e OS/VS2JES3 — (Job Entry Subsystem)

e VM/370 RSCS — (Remote Spooling Communications Subsystem)

The RJE subsystem permits the remote terminal operator at the 3777 Model 2 to sub-
mit jobs (the job input stream) that are sent over the BSC communication facilities for
execution at the host processor site. After execution, the RJE subsystem sends the out-
put of the jobs (the job output stream) back to the 3777-2 where it is directed to the
appropriate output devices. System/360 Model 20 I/O devices and their corresponding

3777 Model 2 devices are:
Device §/360-20 3777-2
Card Reader 2501 2502-A1/A2/A3 (or Diskette Input Device)
Printer 1403 3203-3
Console 2152 Keyboard with Console Display
Card Punch 1442 3521/3782

The following devices that can attach to a S/360-20 operating as a BSC MULTI-
LEAVING workstation have no corresponding 3777-2 devices:

2520 Card Read Punch
2203 Printer
2560 Multi-Function Card Machine

The following devices and features that can attach to a 3777-2 BSC MULTI-LEAVING
workstation have no corresponding S/360-20 devices or features:

Console Display Spooling
Operator ID Reader
Audible Alarm

MULTI-LEAVING Concepts

MULTI-LEAVING is the fully synchronous, bidirectional transmission of a variable
numbeér of data streams between two computers using binary synchronous communica-
tions (BSC) facilities. For more information on MULTI-LEAVING protocols, see OS/VS2
JES2 Logic, SY24-6000.

As shown in Figure 3-1, MULTI-LEAVING is accomplished by:

1. Block-multiplexing of multiple device streams into one transmission block. This
~ increases the amount of data that can be transmitted without line turnaround.
2. Using the BSC line control method of acknowledging one block of text with another
block of text and avoiding turnaround inefficiencies.
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Figure 3-1. Example of How MULTI-LEAVING Works

Basic Workstation Functions

2

The 3777 Model 2 operates under the control of its own workstation program. At the
central site, the 3777-2 user generates a workstation program deck for the particular
3777-2 configuration at the remote site. (This is the same program generated for the
equivalent System/360 Model 20 Submodel 5 workstation.) After the operator loads the
workstation program deck into the 3777-2 and logs on to the host processor, the work-
station performs these basic functions:

e Handles data transfer from and to specific devices attached to the 3777-2

e Handles data transfer to and from the RJE subsystem at the central site, using the
MULTI-LEAVING interface built into the workstation program

o Handles local commands from the operator for controlling workstation devices

e Transfers system commands from the workstation operator to the central site

o Transfers operator messages from the central site to the workstation operator

Components of the 3777 Model 2 Workstation

Workstation Controller

The following standard and special feature components are available on the 3777 Modél 2.
A minimum workstation configuration includes the 3777-2, the 2502 or the Diskette
Input Device, and the 3203. Figure 3-2 shows a maximum configuration.

The workstation controller is contained in the terminal’s base. The terminal operator
loads the workstation program into the controller during the IPL procedure. After the
IPL and logon procedure, the workstation controls input and output operations, provides
buffering for received and transmitted data, and provides the BSC MULTI-LEAVING data
link control.
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Figure 3-2. IBM 3777 Communication Terminal Model 2 Configuration

2502 Card Reader

3203 Printer Model 3

Console Display Feature

The 2502 Card Reader special feature reads the workstation program deck during IPL,
reads job entry decks into the system, enters system commands that are sent to the cen-
tral site, and reads printer forms control cards. When reading 51- or 66-column cards, the
3777-2 fills in with blanks, padding the record to the length specified by the card read
instruction. For more information on the 2502 Card Reader models, refer to Chapter 5
in this manual.

The 3203 printer uses the IBM 1416 Interchangeable Train Cartridge to print at speeds
up to 1000 lines per minute depending on which train cartridge is installed. With a spe-
cial feature, the 3203-3 can print up to 1200 lines per minute.

Special print train arrangements may be loaded into the 3777 Model 2 using a deck pro-
vided with the 3777-2. The punched cards representing the print train image are identical
to those used on the System/360 Model 20 and the 2922 Programmable Terminal. For
more information on the 3203 printer and 1416 cartridges, refer to Chapter 5 in this
manual. For more information on loading special print train arrangements, see the

IBM 3777 Model 2 Communication Terminal Operator’s Guide, GA27-3129.

The Console Display special feature can be attached to the 3777-2 to provide up to

1,024 characters of console display data for operator messages from the host processor
and for operator-originated data. Information displayed on the screen is formatted into
16 lines of 64 characters each. For more information, refer to “Features and Accessories’
in this chapter. i

b

Console Display Spooling Feature

One Console Display Spooling special feature can be installed in the terminal’s left base to
provide magnetic diskette storage for operator console messages. With this feature
installed, operator console messages can be written to the spooling diskette and retained
on a temporary basis for message reference. The workstation program can be stored on
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the spooling diskette and used to IPL the 3777-2. The spooling diskette can be removed
for more permanent retention into a chronological file for audit purposes. The diskette

used by this feature is referred to in this manual as the “spooling diskette” to avoid con-
fusion with the “input diskette” used by the Diskette Input Device. For more informa-

tion, refer to “Features and Accessories” in this chapter.

One Diskette Input Device special feature can be installed in the terminal’s right base to
allow basic exchange data sets on diskettes to be read as if they were cards. This input
device can be installed in addition to or instead of the 2502 Card Reader. If both the
2502 and the Diskette Input Device are attached to the 3777-2, these two input devices
can be operated alternately (but not simultaneously) for remote job entry. The 3777-2
can also use the Diskette Input Device for IPL if the Console Display Spooling feature is
not installed. (If the 2502 is not attached, the diskette containing the workstation pro-
gram deck must have been written on another 3777-2 that has both the 2502 and at least
one diskette feature.) The diskette used by the Diskette Input Device is referred to in
this manual as the “input diskette™ to avoid confusion with the “‘spooling diskette’’ used
by the Console Display Spooling feature. A diskette used to IPL the 3777-2 without the
Console Display Spooling feature is referred to as the “IPL diskette”. The IPL diskette
can be created on a 3777-2 with only the Diskette Input Device feature (not the Console
Display Spooling feature) and the 2502 Card Reader. For more information, refer to
“Features and Accessories™ in this chapter. Extended Forms Definition for the 3777
Model 2 may be used in conjunction with the Diskette Input Device. Standard forms
definition provides for the definition and storage of five printer forms. Extended Forms
Definition provides storage for an additional 936 printer forms definitions.

The 3521 Card Punch can be attached to the 3777 Model 2 to provide punched card out-
put with or without the interpret feature at 50 cards per minute. The 3521 attaches to
the 3777-2 through the 3782 Card Attachment Unit Model 1. For more information,
refer to Chapter 5 in this manual.

The keyboard used on machines in the U.S. and Canada has 44 character keys and a space
bar, and other typewriter-like control keys. The arrangement of keys is similar to that on
a typewriter keyboard. On either side of the typewriter-like keys are keys for controlling
terminal operation. Lights located above the keys provide indications of terminal status
and error conditions. This keyboard provides 88 characters in upper and lower case shift,
(refer to Figure 3-6).

Typamatic operation of the Space Bar and of the Backspace, Hyphen/Underscore, and
CHAR ADV (Character Advance) keys causes repetitive functions, simply by holding the
key down.

Keyboards for use in World Trade countries other than the United Kingdom have 47
graphic keys, providing 94 characters. The keyboard for the United Kingdom hasan a
additional key (48 keys), and provides 94 characters in upper and lower-case shift. This
keyboard does not provide typamatic operation of the Hyphen/Underscore key. Key-
board characters present on all keyboards are shown in Appendix B.



Nomenclature on keyboard control keys, lights, and switches is provided for the following

languages:
English Italian
French Japanese
German Spanish

Automatic conversion to upper case is executed during a SYS REQ entry. Characters a-z
are converted to upper case. Other characters automatically converted vary by country:

Country Character (Lower Case) (Upper Case)
Portugal T A

Brazil

Spain/Spanish Speaking
Austria/Germany

Denmark/Norway

Finland/Sweden

SO o e f WO W O £ M 0O M 6. O P
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System Generation of the IBM 3777 Model 2

The following programming systems and their respective remote job entry subsystems
support program generation and terminal operation of the 3777 Model 2 as a BSC
MULTI-LEAVING workstation:

OS/VS1 RES
OS/VS2 HASP
0OS/VS2 JES2
OS/VS2 ASP
0S/VS2 JES3
VM/370 RSCS

This section tells the host system programmer how to code the remote terminal program
generation parameters of the respective RJE subsystems to produce a terminal object

card deck called the workstation program deck. The initial program load procedure at the
3777-2 uses this workstation program deck as its source deck to prepare the 3777-2 to
operate as an IBM System/360 Model 20 Submodel 5 BSC MULTI-LEAVING workstation.
(If the Console Display Spooling feature is attached, the workstation program deck can be
written on the diskette and retrieved for subsequent IPLs rather than being read from the
card reader.)
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Introduction to Generation Parameters
Some of the parameters that are coded to generate a S/360 Model 20 Submodel 5 work-
station program that will run in the 3777-2 are:

Card Reader . . . . . . . . one 2502 (or Diskette Input Device) required—
specify 2501

Printer . . . . . . . . . . one3203 Model 3 required—specify 1403

Card Punch* . . . . . . . . one 3521 optional—specify 1442

Console (Display) ~ . . . . . . optional—specify 2152

Storage Size . . . . . . . . mustbecoded 12K

BufferSize . . . . . . . . . variable within 12K limits, 512 bytes is

recommended for 3777 Model 2
Note: Some user installations may operate more
efficiently at buffer sizes higher than 512.

Transparency of Line

Transmission. . . . . . . . depends on availability of feature in the host

processor; transparent EBCDIC transmission is
a standard feature on the 3777-2

Line Speed . . . . . . . . . 2400,4800, 7200, 9600, 19200 bps (or
20,400 bps) (14,400 bps when locally
attached to 3705-I)

*If data is directed to a card punch, and no card punch is attached, the operation is ignored and
the operator is not informed. This is compatible with System/360 Model 20 operation.

These and other parameters.itemized on the following pages are coded as if for a S/360
Model 20 Submodel 5 (S/360 M20-5) using the 1/O device numbers from that system rather
than the I/O device numbers from the 3770 system.

System/360 Model 20 Functions Not Available on 3777 Model 2

The 3777 Model 2 does not execute some of the functions and instructions of the
System/360 Model 20 Submodel 5:

5/360 M20-5

3777 Model 2

Time-Sharing Switch

No comparable function

Wait State Switch

No comparable function

Process Dial

PROCESS position only

Data Checking
Operand Length
Decimal Digit > 9
Valid Sign

The data checking functions listed are not done when
executing S/360 M20-5 code. Such execution is not necessary
because the workstation program is a running program that
does not have these kinds of errors.

Any instruction that
attempts a storage
access beyond the
end of storage (that
is, a wraparound).

Execution of this type of instruction (where the beginning stor-
age address is within the 12K limit) will cause unpredictable
results if attempted on the 3777-2. If this occurs, turn off the
power, then turn it on again.

Muitiple printer CIO
instructions before XI10,
where the last one before
XI0 is CIO delay 1.

The CIO delay 1 instruction immediately before the XIO is
ignored; the previous CIO delay is executed instead. The only
CIO delay instruction that is ignored is CIO delay 1; any other
number is executed the same as on the §/360 M20-5.




Purpose of This Section
The information in this section is intended to be an addition to and not a substitute

for the information in the Programmer’s Guide or User’s Guide for the individual
programming system/subsystem. The format of the information in this section varies.
The intent is to follow the format of the individual Programmer’s Guide or User’s
Guide.

0S/VS1 RES Generation
The following operands must be coded as shown to generate a 3777 Model 2 Workstation
program deck for the BSC MULTI-LEAVING operation with OS/VS1 RES (Remote
Entry Services). These and other operands that are necessary or optional to the proper
generation and operation of BSC MULTI-LEAVING are described in OS/VSI RES
System Programmer’s Guide, GC28-6878.

RTAM Generation

The following RTAM (remote terminal access method) generation macro instructions
must be coded as shown for the 3777-2 (which is coded as if it were a S/360 M20-5 or
IBM 2922 Programmable Terminal).

LINE Macro
LDESCR=(type,code)

type=0 for half-duplex; 2400-9600 bps, or
type=1 for full-duplex; 2400-9600 bps
type=2 for full-duplex; 19200 bps

code=0 for EBCDIC; no transparency, or
code=1 for EBCDIC; transparency

TERMINAL Macro
TDESCR=(w,t,d,f)
‘w=3 for 132-character printer width
t=3 for S/360 M20-5 or 3777-2

Note: If t# 3, terminal performance may be degraded.

RDRS=rd

RDRS=1 for S/360 M20-5, 2922, or 3777-2
(1 is the default value)

PTRS=pr

PTRS=1 for S/360 M20-5, 2922, or 3777-2
(1 is the default value)

PCHS=pu

PCHS=0 if the optional 3521 Card Punch is not
installed, or

PCHS=1 if the optional 3521 Card Punch is
installed (1 is the default value)

Note: The RDRS and PTRS operands must not be altered from their default values.

RTAM Macro
MLBFSIZ=mlb{fsiz

A variable number that specifies the size of the MULTI-
LEAVING buffers.

MLBSIZ=512 is the value recommended for the 3777 Model 2
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User Option Card Parameters

The following user option parameters must be coded for the 3777-2 (which is coded as if
it were a System/360 Model 20 Submodel 5 or an IBM 2922 Programmable Terminal with
exceptions as shown).

Note: TPBUF may need to be increased if this is the first multileaving terminal. See the OS/VSI RES
System Programmer’s Guide, GC28-6878.

Parameters for System/360 Model 20, 2922, and 3777 Model 2 Workstation Programs

Default Parameters

Other Parameters

&CORESIZ=12 for the 3777 Model 2

&LINESPD=xxxxx 2400, 4800, 7200, 9600, or 19200 (bps) for the 3777 Model 2

&PRTSIZE=132 = for 3203-3 Printer on 3777-2

&PDEV(1)=1403 for the 3203 Model 3 printer attached to the 3777 Model 2

&SUBMOD=5 for the 3777 Model 2 ‘

&UADR(1)=3 if the optional 3521 Card Punch is installed on the 3777
Model 2 (3is the default value)

&UDEV(1)=0 if the optional 3521 Card Punch is not installed on the 3777
Model 2, or

&UDEV(1)=1442 if the optional 3521 Card Punch is installed on the 3777
Model 2 (1442 is the default value)

&WDEV(1)=2152 if the optional Console Display feature is installed on the
3777 Model 2, or

&WDEV(1)=0 if the optional Console Display feature is not installed on the
' 3777 Model 2 (0 is the default value)

&XPARENT=NO if the optional transparency feature is not installed in the
host processor (YES is the default value)

Note: The &RADR(1) and &RDEV(1) parameters for the card reader must not be altered from their
default values. Performance may be degraded if SUBMOD#5.

Some parameters must not be altered from their default values for proper generation and
operation of the 3777 Model 2 as a BSC MULTI-LEAVING workstation. The default
parameters by category are:

RTAM Generation

RDRS=1 in  TERMINAL Macro
PTRS=1 in  TERMINAL Macro

User Option Card Parameters

&RADR(1)=1 for S/360 M20-5, 2922, and 3777-2
&RDEV(1)=2501 Workstation Programs

" All the other operands and parameters for the System/360 Model 20 Submodel 5 and

2922 Programmable Terminal may be allowed to default or may be coded as desired for
the 3777 Model 2, according to their description under “RTAM Generation™ and “User
Option Card Parameters” in the OS/VS1 RES System Programmer’s Guide, GC28-6878.



OS/VS2 HASP Generation

The following parameters must be coded as shown to generate a 3777 Model 2 Work-
station program deck for BSC MULTI-LEAVING operation with OS/VS2 HASP. These
and other parameters that are necessary or optional to the proper operation of BSC
MULTI-LEAVING are described in OS/VS2 HASP II Version 4 Systems Programmer’s
Guide, GC27-6992.

HASPGEN Parameters . .
The following HASPGEN parameters must be coded for a 3777-2 (which is coded as if it
were a System/360 Model 20 Submodel 5 with exceptions as shown):

&MLBFSIZ
Explanation: Variable symbol within 12K limits.
Recommended 3777-2 value: &MLBFSIZ=512

Note: Establishes dual 512-byte buffers within the 3777-2 for the maximum number of I/O
devices that may be attached. The value of the HASP GEN &MLBFSIZ parameter must
match the value of the RMTGEN &MLBFSIZ parameter.

RMTnn (Remote Terminal)

Explanation: Ordinary symbols specify the characteristics of remote terminals used
with HASP RIJE in this format:

RMTnn=mmooppiillwtdf
For the 3777-2, specify:
w=3 for 132-character printer width
t=3  for System 360/20 Submodel 5 or 3777-2
=4 for multileaving interface

f=1 if Console Display feature is not attached, or
f=3 °  if Console Display feature is attached

Note: Performance may be degraded if t# 3.

&BSCCPU .
Explanation: Specifies inclusion, in HASP RTAM, of support for HASP MULTI-
LEAVING RJE. .
For 3777-2 code: ~ &BSCCPU=YES
LINEmm ‘
 Explanation: Specifies the characteristics of data communication lines to be used
by HASP RJE in this format:
LINEmm=aaalc
¢=0 for EBCDIC —  mo transparency
c=1 for EBCDIC —  transparency
&NUMTPBF

Explanation: Specifies the number of HASP transmission buffers. This number
may have to be increased if this is the first multileaving terminal.
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RMTGEN Parameters . o : ,
SR o The following RMTGEN parameters must be coded for the 3777-2 (which is coded as if
it were a System/360 Model 20 Submodel 5 with exceptions as shown).
&CORESIZ=12 .  forthe 3777 Model 2
" & LINESPD=xxxxx 2400, 4800, 7200, 9600, or 19200 (bps)

&PDEV(1)=1403 for the 3203 Model 3 Printer attached to the 3777-2

' &PRTSIZE=132 for the 3203 Model 3 Printer attached to the 3777-2
| - &SUBMOD=5 for the 3777 Model 2
&UADR(1)=3 if the 3521 Card Punch is installed on the 3777-2
&UDEV(1)=0 if the optional 3521 Card Punch is not installed, or
- &UDEV(1)=1442 if the optional 3521 Card Punch is installed (1442 is

the default value)

&WDEV(1)=2152 if the optional Console Display feature is installed, or

&WDEV(1)=0 . if the optional Console Display feature is not installed
(0 is the default value)

&XPARENT=NO if the optional transparency feature is not installed in the host
processor :

Default Parameters ,
Some parameters must not be altered from their default values for proper generation and
operation of the 3777 Model 2 as a BSC'MULTI-LEAVING workstation.

&RADR(1)=1 for 2501 Card Reader on S/360 M20-5, and for 2502 Card

Reader (or Diskette Input Device) on 3777-2
&RDEV(1)=2501 for the card reader attached to the S/360 M20-5, and for
; the card reader attached to the 3777-2 (2502 or Diskette
Input Device)
Other Parameters

All the other parameters for the S/360 Model 20 Submodel 5 may be allowed to default
or may be altered as desired, according to their description under “HASPGEN Param-
eters” and “RMTGEN Parameters” in the OS/VS2 HASP II Version 4 Systems Program-
mer’s Guide, GC28-6992.

ASP Remote Job Processing Support
ASP Remote Job Processing (RJP) is designed to support the HASP II remote terminal
packages. The same parameters included here for OS/VS2 HASP II generation to sup-
port the 3777 Model 2 BSC MULTI-LEAVING Workstation also apply to OS/VS2 ASP.
For more information, refer to IBM System/360 ASP Version 3 Asymmetric Multipro-
cessing System General Information Manual, GH20-1173.



0S/VS2 JES 2 Generation

(nstalling JES2

Specifying the JES2 Parameters

JES?2 Initialization

Remote Job Entry

The following parameters must be coded as shown to generate a 3777 Model 2 Work-
station program deck for BSC MULTI-LEAVING operation with OS/VS2 JES2. These
and other parameters that are necessary or optional to the proper generation and oper-
ation of BSC MULTI-LEAVING are described in OS/V:S2 MVS System Programming
Library: JES2, GC23-0001 for VS2 Release 3.7 and GC23-0002 for VS2 Release 4.0.

The following JES2 parameters must be coded for the 3777 Model 2 (which is coded as if
it were a System/360 Model 20 Submodel 5 or a 2922 Programmable Terminal with
exceptions as shown):

Parameter Value Explanation

&BSCCPU= YES specifies the inclusion of support for JES2 MULTI-
LEAVING RJE in RTAM (for releases after VS2
Release 3.7, this parameter is unnecessary).

&MLBFSIZ= 512 specifies the MULTI-LEAVING buffer size, in bytes,
for the 3777 Model 2 (512 is the recommended size).
&SPOLMSG= number specifies number of physical records to be reserved for
(max. 256) operator messages and JES2 messages for each JES2

remote terminal.

Note: The value of the JES2 &MLBFSIZ parameter must match the value of the RMT &MLBFSIZ
parameter.

The following JES?2 initialization parameters must be coded as shown for the 3777
Model 2.

RMTnnn (Remote Terminal)

terminal type = M20-5  specifies the 3777 Model 2.

CONSOLE/NOCON

CONSOLE specifies that the optional Console Display feature is
installed on the 3777 Model 2.

NOCON specifies that the optional Console Display feature is
not installed on the 3777 Model 2. (NOCON is the
default value)

MULTI/HARDWARE

MULTI specifies that the 3777 Model 2 will use the BSC
MULTI-LEAVING interfaces.

NUMTPBF specifies the number of JES2 transmission buffers.

This number may have to be increased if this is the
first multileaving terminal.

The following JES2 remote job entry parameters must be coded as shown for the 3777
Model 2. RMT generation is the JES2 procedure for generating MULTI-LEAVING remote
terminal processor (RTP) programs for remote job entry from programmable remote
‘workstations.
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RMT Parameters for the System/360 Model 20 and 3777 Model 2 BSC RTP Program

Default Parameters

Other Parameters

Parameter
&CORESIZ=
&LINESPD=
&PDEV(1)=
&PRTCONS=

&PRTSIZE=
&SUBMOD=
&UADR(1)=

&UDEV(1)=

&UDEV(1)=

&WDEV(1)=

&WDEV(1)=

&XPARENT=

Value
12

(=]

1442

2152

9

NO

Explanation

for the 3777 Model 2.

2400, 4800, 7200, 9600, or 19200 (bps) for the 3777 Model 2
for the 3203 Model 3 Printer attached to the 3777 Model 2

specifies the usage of the printer as an output console. If
&WDEV(1) is not specified as 0, this parameter should be
set to 0

for the 3203 Model 3 Printer attached to the 3777 Model 2.
for the 3777 Model 2 (performance may be degraded if # 5).

if the optional 3521 Card Punch is installed on the 3777
Model 2 (3 is the default value).

if the optional 3521 Card Punch is not installed on the
3777 Model 2, or

if the optional 3521 Card Punch is installed on the 3777
Model 2 (1442 is the default value).

if the optional Console Display feature is installed on the
3777 Model 2, or

if the optional Console Display feature is not installed on
the 3777 Model 2 (0 is the default value).

if the optional transparency feature is not installed in the
host processor (YES is the default value).

Some parameters must not be altered from their default values for proper generation and
operation of the 3777 Model 2 as a BSC MULTI-LEAVING workstation. The default
parameters by category are:

Installing JES2
&USASCII=NO

JES2 Initialization
CODEB/CODEA

USASCII/EBCDIC

~ Remote Job Entry
&RADR(1)=1

&RDEV(1)=2501

in
in

mn

LINEnnn parameter
LINEnnn parameter

RMT Parameters
RMT Parameters

All the other parameters for the System/360 Model 20 Submodel § and 2922 Program-
mable Terminal may be allowed to default or may be altered as desired for the 3777
Model 2, according to the descriptions in the OS/VS2 MV'S System Programming
Library: JES2, GC23-0001 for VS2 Release 3.7 and GC23-0002 for VS2 Release 4.0.



0S/VS2 ASP Generation
ASP Remote Job Processing (RJP) is designed to support the HASP II remote terminal
packages. The same parameters that are coded for OS/VS2 HASP generation to support
the 3777 Model 2 BSC MULTI-LEAVING Workstation also apply to OS/VS2 ASP gen-
eration. Refer to “OS/VS2 HASP GENERATION” in this section.

ASP Requirements for RJP Terminals
‘Care must be taken in generating the HASP II remote terminal packages to assure com-
patibility in specifications of devices and buffer sizes with those specified at ASP ini-
tialization time.

Devices supported on the various terminals are described in the IBM System/360 and
System/370 ASP Version 3 Asymmetric Multiprocessing System—General Information
Manual, GH20-1173. The System/360 Model 20 Submodel 5 I/O device numbers are
used, as explained in the introduction to this section, when coding parameters for the
3777 Model 2.

For more information on ASP Remote Job Processing, refer to the IBM System/360
and System/370 ASP Version 3 Asymmetric Multiprocessing System—System Pro-
grammer’s Manual, GH20-1292.

OS/VS2 JES3 Generation
The following parameters must be coded as shown to generate a 3777 Model 2 Work-
station program deck for BSC MULTI-LEAVING operation with OS/VS2 JES3. These
and other parameters that are necessary or optional to the proper generation and oper-
ation of BSC MULTI-LEAVING are described in OS/V.S2 MVS System Programming
Library: JES3, GC28-0608.

JES3 Initialization Card Parameters
The following JES3 initialization card parameters must be coded for the 3777 Model 2
(which is coded as if it were a System/360 Model 20 Submodel 5 with exceptions as
shown).

CONSOLE (Operator Console) Card
The CONSOLE card defines the RJP (Remote Job Processing) console which is the
Console Display feature if installed on the 3777 Model 2.

CONSOLE,JNAME= { consname } for the 3777-2 RJIP console, termname must
{ termname } match the N parameter on the RIPTERM
initialization card.

,TYPE= {modelnum}  TYPE=RJP must be specified for the 3777-2
{RIP} Console Display feature.

,DEST= { destclas } specify DEST=NONE for the 3777-2 Console
Display feature to receive messages intended
for the 3777-2.
,LL=nnn specifies the length of the longest line that
: may be printed on this console. Specify 132
for the 3777-2 Console Display feature.

Component Description for the IBM 3776 and 3777 Commuuication Terminals 3-13



DEVICE (Device Definition) Card : '
« The DEVICE card defines those devices used by JES3 and managed by JES3.
DEVICE,DTYPE= { CNSxxxx } -  for the 3777 Model 2 I/O devices, specify
- { PRTxxxx } each of these physical devices on a separate
{ PUNxxxx } DEVICE card only if the JES3 default
{ RDRxxxx } characteristics provided on the RIPTERM
{ RMTxxxx } card are not acceptable.
{ TAxxxx '}
{NJPLINE }
{ SYSMAIN 3}
{ username }

RIPLINE (Remote Job Processing Line) Card
The RJPLINE card defines a single BSC line to be used by the JES3 global processor for
remote job processing.

RJPLINE,N=linename

,5= { linespeed } : specify 2400, 4800, 7200, 9600, or 19200 (bps)
{24003 for 3777 Model 2.

RIPTERM (Remote Job Processing Terminal) Card
The RIPTERM card defines a single remote workstation terminal to the JES3 system.

RIPTERM N=ddname

3-14

,T=termtype " specify M205 for the System/360 Model 20

,B= { buffsize }
{4003

,C={R}

,C= {83}
RIPTERM,PR=numofprt

,PRW= { recsiz }

{1323

,PU= { numofpun}
{0}

JPUW= { recsiz }
{803

,RD= { numofrdr}
{0}

Submodel 5 and the 3777 Model 2.

512 is the recommended buffer size for the
3777 Model 2; the default shown is for the
S/360 M20-5. (See note.)

if the optional Console Display feature is
installed on the 3777 Model 2.

if the optional Console Display feature is
not installed on the 3777 Model 2.

specify 1 for the 3203 Model 3 Printer
attached to the 3777 Model 2.

allow. this parameter to default for the 3203-3
printer attached to the 3777-2

specify 1 if the optional 3521 Card Punch is
installed on the 3777 Model 2.

allow this parameter to default if the 3521 is
not installed on the 3777-2.

allow this parameter to default if PU=1 was
coded for the optional 3521 Card Punch on
the 3777 Model 2.

specify 1 for the 2502 Card Reader or Diskette
Input Device attached to the 3777 Model 2.



JES3 Remote Workstation Package Generation

Other Parameters

The remote workstation package (RMT) used by JES3 is the one supplied with JES2..
The same RMT Parameters for JES2 Remote Job Entry (as described under “OS/VS2
JES2 Generation” in this section) that are altered for the 3777 Model 2, are punched as
part of the RMT generation parameter card deck, and are used for JES3 RMT generation.

Refer to “Chapter 3: Extended Services and Utilities” in the OS/VS2 MVS System Pro-
gramming Library: JES3, GC28-0608, for the JES3 RMT generation procedure. The fol-
lowing parameters are specified as shown:

&BSCCPU=YES specifies inclusion of BSC MULTI-LEAVING RJE support
in RTAM

&MLBFSIZ=512 512 is the recommended MULTI-LEAVING buffer size, in
* bytes, for the 3777 Model 2 (See note.)

All the other parameters for the System/360 Model 20 Submodel 5 may be allowed to
default or may be altered as desired for the 3777 Model 2, according to the descriptions
in the OS/VS2 MVS System Programming Library: JES3, GC28-0608.

Note: The value of the RMT &MLBFSIZ parameter must match the value of the RJPTERM,B
parameter.

VM/370 RSCS Generation

The Remote Spooling Communications Subsystem (RSCS) is designed to support the
HASP II remote terminal packages. The same parameters that are coded for OS/VS2
HASP generation to support the 3777 Model 2 BSC MULTI-LEAVING Workstation
also apply to VM/370 RSCS generation. Refer to “OS/VS2 HASP Generation” in this
section. :

RSCS Requirements for RTP Program

The Remote Terminal Processor (RTP) program allows the 3777 Model 2, the System/360
Model 20 Submodel 5, and the 2922 Programmable Terminal to operate as remote work-
stations for MULTI-LEAVING operating systems such as HASP and ASP. A S/360 M20-5,
2922, or 3777-2 under control of the RTP program (identified as HASP/RTPM20) and
communicating with RSCS can be viewed as a logical extension of the VM/370 spool
system.

Devices supported on the various terminals are described in the IBM Virtual Machine
Facility/370: Remote Communications Spooling Subsystem (RSCS) User’s Guide,
GC20-1816. The I/O device numbers for the System/360 Model 20 Submodel 5 are used,
as explained in the introduction to this section, when coding parameters for the 3777
Model 2.

For more information on VM/370 data communication support of RSCS, refer to IBM
Virtual Machine Facility/370: System Programmer’s Guide, GC20-1807.

Care must be taken in generating the HASP II remote terminal packages to assure com-
patibility in specifications and buffer sizes with those specified at RSCS initialization
time.
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Functional Characteristics (3777 Model 2)

Workstation Controller

Job Control

This section describes the basic functions and features of the 3777 Model 2. Refer to the
“Features and. Accessories™ section for descriptions of special and specify features and
purchase-only accessories. ’

The workstation program in the controller uses alternating buffers for temporary data
storage. The buffer size is variable and is specified during generation of the workstation
program at the host processor. The recommended size for the 3777 Model 2 is 512 bytes
as specified in the &MLBFSIZ (MULTI-LEAVING buffer size) parameter or its equivalent
in the RJE subsystem.

The alternating buffers (called MULTI-LEAVING buffers) allow concurrent input/output
device operation and workstation job stream transmission to/from the host processor.

After the terminal’s power is turned on, and with the HOLD PRINT switch off and Key-
lock on, the terminal is ready for initial program load (IPL) of the workstation program
after the built-in tests run successfully. The IPL may be read from cards or from the
diskette (if the workstation program deck had been previously written on the diskette
SYSIPL data set). To proceed with workstation operation, the operator must align the
forms and set up the forms control for the job and define other parameters, or select
them by use of keyboard switches.

Parameters, in addition to forms control, that may be specified or selected include:

e Making ready the input and output devices required for the job

e Setting the train image for the 3203 printer/1416 cartridge

e Setting the lines per inch, 6 or 8 Ipi, for the printer

e Setting the spooling diskette status: spool or no spool, retain or not retain operator
messages, opening of spooling diskette

o Selecting Read Back Check on the 3521 Card Punch

After these and other parameters are set, the operator establishes a communication line
and performs the logon or sign-on procedure to prepare the 3777-2 workstation for
remote job processing.

Data and Space Compression/Expansion

3

Throughput on the 3777-2 workstation job streams may be increased by selecting Data
and/or Space Compression/Expansion during the workstation program generation. If this
option is specified, consecutive data or space characters are removed from transmitted
data from the card reader and reinserted in output data at the host processor. Data or
space compression can also be used in data received from the host processor, and will
cause reinsertion (expansion) into printed or punched data. Expansion is automatic and
does not have to be specified for a job whose data is compressed.



Problem Determination

Error Logging

Operator Attention Speaker

Keyboard

The controller has built-in tests that run each time the power is turned on or the SYSTEM
RESET switch is operated. These tests, when successfully completed, have checked the
major portion of the controller and verified that the electronic circuits are operating
properly. The terminal is then in local mode. The tests require a few seconds to run and
leave the terminal in a state with the code 515 in the NPR; this informs the operator that
the IPL must be done. Any other indicator being on after the tests have run signals either
that a failure occurred in the controller’s electronic components, that one of the mode
switches is ongor that the Keylock is turned off, or that the printer is not ready.

Problem determination tests selectable from the keyboard reside in the terminal. The
operator can use these tests to isolate problems to the terminal or to the communication
facilities. Communication-facility tests also include online tests provided by the host
processor access method. An online trace prints all online data sent and received includ-
ing sense data. .

Information about errors encountered during normal operation is recorded in an error log
that can be printed out by the Print Error Log function. When errors that cannot be cor-
rected by operator action occur, or when intermittent internal machine errors that impede
operation occur, the operator should call for a printout of the error log before turning the
terminal’s power off (the error log is lost when power is turned off). This information
should be retained and given to the service representative, who will use it to isolate the
cause of the problem. :

A storage dump facility prints the core storage and register storage contents of the work-
station program. ‘

This device produces an audible tone to signal the operator that a procedural error has
occurred, or that some input or output device requires attention. Upon hearing the tone,
the operator can refer to the keyboard indicators, which will indicate the cause of the
tone.

The keyboard is enabled for data entry by pressing the SYS REQ key provided the Con-
sole Display special feature is installed and the console is specified in the workstation
program. A logon/sign-on or logoff message may be entered, displayed, and sent to the
host processor. Limited editing of the message is possible by use of the CHAR BKSP
and CHAR ADV keys. Refer to “Console Display Feature” and “Operator ID Reader™
under “Features and Accessories™ in this chapter for more information on keyboard
operation with these features. Refer also to “Operating Controls™ in this chapter for a
functional description of individual keys, switches, and lights.
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Features and Accessories (3777 Model 2)

This section describes the special and specify features and accessories (purchase-only
items) available for the 3777 Model 2 controller. I/O devices that can be cable-
connected to the controller, and features and accessories for these devices, are described
under “I/O Attachments” in Chapter 5.

Console Display

The 3777 Model 2 can attach a 1024-character Console Display special feature for dis-
playing messages sent from the host to it remote terminal operator and operator-
initiated messages. This special feature shown in Figure 3-3 can display 16 lines with
64 characters in each line. The top 14 lines are used to display messages. The bottom
two lines are reserved for data as it is keyed in or data requested by the 3777-2 operator.
Console Display Feature n
\ ) Qoo
‘ -0 00} jo—————
E_ : .
8 ‘
—
Figure 3-3. 3777 Model 2 Console Display Feature
Messages

Messages are displayed from top to bottom as they are received from the host or sent from
the 3777-2. When the operator finishes keying a message, it is moved up on the screen as
the most recent message. If the Console Display Spooling feature is also attached (see
“Console Display Spooling™ in this section), messages are also written on the spooling
diskette. If a message is too long for one line, the display overflows to the next line and
indents the overflow line for ease of viewing. When the display screen is full of messages,
the most recent message wraps around to the top of the screen and displays over the
oldest message on the screen. The most recent message received from the host processor
is identified by an asterisk (*) in the left-most display position followed by a blank line.
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Hold Mode

The operator can put the display in hold mode to prevent new messages from displaying.
While in hold mode, another message received turns on the MSG ALERT light but is not
displayed. The message is written onto the spooling diskette if the spooling feature is
attached. The REL key may be used to release the display from hold mode. If the spool-
ing feature is attached, the latest screenful of messages appears. Any new messages will
then begin displaying. If many have been received, they will be displayed quite rapidly.
To prevent this, the REL ONE MSG key may be pressed (instead of the REL key) to
display one message at a time. When all received messages have been displayed, the

MSG ALERT light turns off. The display is still in hold mode and the REL key must be
used to release the display. ' ‘

Retrieving Previous Messages

Keyboard Input

Keyboard Input—System Re

After messages are received and written on the spooling diskette, the operator can
retrieve and display them using the MSGS BACK and MSGS ADV (Messages Back/
Advance) keys. Pressing either of the “MSGS” keys puts the Console Display in

hold mode, which prevents the display of system messages received from the host
processor. (Any messages received in hold mode are written on the spooling diskette.)

The operator has the option of selecting the previous or next screen full of messages

to be displayed using the most recently-displayed message as the reference point, or
from the same reference point, searching backward or forward on the spooling diskette a
maximum of 99,999 messages before starting the retrieval and display.

After viewing the-selected messages, the operator has two options. (1) Pressing the REL
key releases hold mode and the latest screenful of messages appears. (2) Instead of REL,
the operator may press the MSGS ADV key to display a screenful of messages at a time,
advancing through the messages. When all messages have been displayed, hold mode is
released and the MSG ALERT light is turned off.

The 3777-2 operator may use the keyboard in conjunction with the Console Display
feature to enter (1) system commands and requests to the host processor and (2) local
commands and requests to the 3777-2 controller. Refer to the Operator’s Guide or
User’s Guide for the respective Remote Job Entry. subsystem for system commands and
requests. Refer to the 3777-2 Operating Procedures Guide for local commands. Local
commands and requests include the following:

Forms Definition information for the 3203 Model 3 Printer
Print Train Arrangement Number in the Print Image Buffer
Lines per inch setting

Workstation Program Status

Console Display Spooling Status

Communication Line Statistics

Commands to the 3777 Model 2

quests
The operator presses the SYS REQ key to enter the request. (If the Console Display
feature is not attached, the 3777-2 ignores the SYS REQ key.) System request mes-

. sages from the operator to the host are displayed on the bottom two lines of the dis-

play as they are keyed in. The character position that will receive the next keyed
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character is indicated by a small horizontal bar called a cursor beneath the character
position. The 3777-2 converts lowercase alphabetic characters (a-z) to uppercase before
displaying them (see Appendix B for the character set(s) used by the Console Display
feature).

If the operator makes a keying error, the CHAR BKSP (Character Backspace) and CHAR
ADV (Character Advance) keys can be used to edit the keyed data before pressing the
EOM key to execute the command. The CHAR ADV key is typamatic.

" After the operator finishes keying and editing the command, pressing the EOM key

Console Display Spooling

Diskette Create Function

Spooling Diskette Records

3-20

begins execution of the command, and moves the keyed entry up on the screen, out

of the operator-originated area and into the system messages area where it is displayed

as the most recent message. If the Console Display Spooling feature is attached, the sys-
tem request message is also written on the spooling diskette with other spooled messages.

The Console Display Spooling special feature uses a magnetic diskette storage device to
spool system messages. The spooling diskette storage device is a compact unit contained
in the terminal’s left base (Figure 3-4). System messages are recorded (spooled) on a
small flexible operator-changeable diskette. Messages are written to the spooling diskette
from the buffer as it fills from the communication line. The spooling diskette feature, in
conjunction with other I/O devices and features, permits:

o Retrieving and displaying previously-received messages

e Printing messages, at the operator’s convenience, for a hard copy chronological file

o Retaining messages in a diskette chronological file by removing the spooling diskette
when it is full and inserting another

e Writing new messages over old ones when the spooling diskette is full

e Storing the workstation program on a diskette and executing the IPL from the
diskette, which is faster than from the card reader

New diskettes, or diskettes that have been used on other machines, must be prepared for
use on the 3777-2 by performing the Diskette Create function before they can be written
on by the Console Display Spooling feature. This function is under control of an operator
procedure that writes the Volume Label and Data Set Label(s) on track 00 of the diskette
as shown in Appendix E. Any data previously written on the diskette cannot be accessed
again.

When performing the Create function, the operator has the option of specifying that the
IPL data set (SYSIPL) be written on the diskette as the first data set. The operator spec-
ifies a load address, loads the workstation program deck into the card reader, and the data
is written on the diskette. The system messages data set (SYSMSGS) is written next,
allocating the rest of the diskette tracks to one system messages data set. (If the SYSIPL
data set is not written on the diskette, the SYSMSGS data set is allocated to the entire
diskette data storage area.)

System messages received from the host processor are written into a buffer until the most
recent message overflows the 256-byte buffer. The most recent message is not inserted,
the rest of the buffer is padded with NUL characters (Hex ‘00°), and the buffer is written
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- Spooljing Feature b
Figure 34. 3777 Model 2 Console Display Spooling Feature

onto 128-byte sectors on the spooling diskette in 3770 nonexchange mode. Each time a
buffer of messages is written onto the spooling diskette, a buffer of zeroes is written fol-
lowing it. The next buffer of messages overlays the buffer of zeroes from the previous
write operation and writes a buffer of zeroes. Thus, data integrity of messages already on
the spooling diskettes is maintained. The buffer of zeroes marks the end of messages on
the spooling diskette. A new buffer is started with the message that caused the overflow.

To estimate the number of messages that can be contained on the spooling diskette, use
the following: :

1. Buffer size is 252 bytes for messages.

2. To each message, add two control bytes.

3. Messages are not segmented across buffers.

4. With no SYSIPL, a maximum of 962 buffers are written. If defective sectors exist,
this number decreases.

Since messages vary in length, only an approximate number can be computed.

As with any diskette of this type, defective sectors caused by physical damage to the
diskette will decrease the available storage capacity. Defective sectors are skipped over the
first time they are encountered; thereafter, they are not used. An excessive number of
defective sectors can cause a significant decrease in storage capacity, and will degrade
performance.

Spooling Diskette Data Sets : :

' ' As mentioned previously, under “Diskette Create Function”, the 3777-2 writes records
into one or two spooling diskette data sets identified at Create time as SYSIPL (optional)
and SYSMSGS.
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Retain Data Set Function

Close Data Set Function

No Spool Function

Print Messages Operation

Diskettes

Diskette Input Device

322

If the RETAIN Disk mode light is on (set by the operator), when the spooling diskette
fills with messages, the 3777-2 stops writing messages, closes the SYSMSGS data set,

sounds the Operator Attention Speaker, and displays a code in the NPR. The operator
replaces the full spooling diskette with another, performs the Create function (if neces-

_sary) on the next spooling diskette, and returns the 3777-2 to continue writing system

messages.on the next spoohng diskette.

- Ifthe RETAIN DISK light is not on when the spooling diskette becomes full, the new

messages will be written over old messages starting at the Beginning of Extent address.

At any time, whether the RETAIN DISK light is on or off, the operator may select the
Close Data Set (END) function. This function writes any buffered messages to the spool-

. ing diskette and closes the SYSMSGS data set. After closing the data set, the operator

may remove the spooling diskette and insert another, or may reopen the data set and let
the 3777-2 continue writing system messages on the rest of the spooling diskette.

This function, selected by the operator, turns on the NO SPOOL light and prevents the
writing of system messages on the spooling diskette. In this mode, system messages are
displayed as they are received, but are not written on the spooling diskette.

When the LIST DISK code function is executed, the contents of the spooling diskette can
be printed on the 3203 printer. The printout begins with the volume label, the SYSIPL
(if present) and SYSMSGS, data set label(s), followed by the SYSMSGS data set in
chronological sequence. The printout may be stopped at any time.

During a spooling diskette operation if the Display is in hold mode, any system messages
received cannot be written on the spooling diskette, but are held in the buffer. The MSG
ALERT light turns on (similar to Display hold mode). After the operation ends, the
spooling diskette must be opened. Any held messages are then displayed and written on
the spooling diskette. ;

Diskettes used by the Console Display Spooling feature and the Diskette Input Device con-
sist of a small flexible disk about 8 inches in diameter enclosed in a holder. Appendix F
describes the diskette used by the 3777 Model 2, and describes diskette labeling and
recommended handling procedures.

The Diskette Input Device special feature uses a magnetic diskette storage device to read
basic exchange data sets from input diskettes as if they were 80-character cards. The
input diskette storage device is a compact unit contained in the terminal’s right base
(Figure 3-5). Eighty-character card-image records are written on a basic exchange diskette
by a terminal or machine other than the 3777-2. The basic exchange diskette is then
transferred to the 3777-2 Diskette Input Device where it is read as the job input source.

Either (a) the 2502 Card Reader or (b) the Diskette Input Device and the Console Display
feature is a prerequisite feature to the 3777-2. One of the above must be part of the min-
imum workstation configuration. If both the 2502 and the Diskette Input Device are



Input Diskette Data Sets

Figure 3-5 . 3777 Model 2 Diskette Input Device Feature

attached to the 3777-2, the operator can alternate the job input source between cards and
basic exchange diskettes. However, both of these input devices cannot be operated
simultaneously.

The IPL diskette may be created on the Diskette Input Device if the Console Display
Spooling feature is not attached. The IPL diskette format is the same as if it were created
on the console Display Spooling feature (labels are written for SYSIPL and SYSMSGS
data sets). The Diskette input feature includes the Extended Forms Definition feature.
Extended Forms Definition cannot be ordered alone. With the Extended Forms Defini-
tion feature, 936 additional forms definitions may be written on the IPL diskette
preceding the workstation program. (Five printer forms definitions are a basic feature
of the 3777-2.) If the Console Display Spooling feature is not attached, the 3777-2

can use the Diskette Input Device to read the diskette containing the workstation pro-
gram deck during an IPL procedure. (If the 2502 is not attached the IPL diskette must
have been written on another 3777-2 with a 2502 Card Reader and at least one diskette
device feature.)

The records on the input diskette must be read and processed by the 3777-2 as if they
were cards. Consequently, the data sets must be the basic exchange type with a maximum
block length of 80. Input diskette data sets may be continued from one diskette volume

" to another using the multivolume indicator in the data set label. These data sets may be

written on another 3770 terminal (other than a 3777-2) or on another machine or termi-
nal that can create a basic exchange data set. The data sets can be printed offline using
the functional test deck or diskette supplied with the 3777-2.
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Katakana Character Set
Keyboard

Print Train Arrangements
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When bthe LIST DISK code function is executed, the labels of the input diskette can be

printed on the 3203 printer. ‘The printout begins with the volume label, followed by the
card-image data set labels. The printout may be stopped at any time. If the IPL diskette
is used, the volume label is printed, followed by the SYSIPL and SYSMSGS labels.

' This spéciél feature adds a keylock to the controller cabinet door. Two keys are provided.

This special feature provides a key-operated switch on the Auxillary Operator’s Panel
behind the cabinet door. This switch can be turned off to disable the terminal opera-
tion through the keyboard and must be on to start operations at the keyboard.

This special feature provides a louder signal than the Operator Attention Speaker. The

“alarm can be enabled or disabled by the operator. When enabled, the alarm sounds for

any device error or not-ready condition.

This special feature device reads magnetic stripe operator identification cards (or
badges). The ID reader is mounted behind the controller cabinet door, above the Aux-
iliary Operator’s Panel. This feature is enabled by a CODE key function, and uses the
SYS REQ data format as if it had been keyed in. After the ID card data is read into
the buffer, the 3777-2 generates an EOM and sends the data to the host processor.

Data from the ID card is not displayed, printed, or written on the spooling diskette to
maintain security of the badge data at the terminal. However, the workstation program
treats the ID card data the same way as keyed data; there is no special security treatment
of badge data by the program. This CODE key function is not allowed if the line trace
facility is being used, since the data would be printed.

Cards must be 3-7/8 by 2-1/8 inches, and between 0.007 and 0.045 inch thick. The
magnetic stripe must be encoded in the American Banking Association format, which
provides for up to 40 characters, 37 of which are discretionary. Card format and

character sets are shown in Appendix B.

This specify feature provides a 127-character keyboard for the 3777 Model 2 con-

troller. The Katakana character set is shown in Appendix B.

- The International Print Support specify feature for the 3777 Model 2 includes buffer

storage for the 107- and 127-character Katakana print train arrangements. (With this
feature installed, the 3777-2 also has buffer storage for print train arrangements equiva-
lent to the 48-, 64-, and 94-character sets available for EBCDIC print belts used on the
3776 console line printer.) A corresponding 1416 Interchangeable Train Cartridge for
the 3203 Model 3 Printer must also be ordered for each arrangement you want to print.
This specify feature replaces the standard character set storage in the 3777-2. Refer to
“IBM 3203 Printer Model 3” in Chapter 5 for more information.



Interface Features

EIA RS-232C Interface

CCITT V.24/.28 Interface

High-Speed Digital Interface

CCITT V.35 Interface

When an IBM Integrated Modem special feature is not used or is not available on a 3770
terminal, one of the following attachment special features is required for attachment to
user-supplied standalone Data Circuit-Terminating Equipment (DCE) or to an IBM
standalone modem (also a DCE). Each of the interface features is mutually exclusive with
the others.

Note: The DCE abbreviation formerly applied to the more general designation: Data Communication
Equipment.

This special feature provides a cable and interface compatible with EIA Standard
RS-232C, for attachment to common-carrier or user-supplied Data Circuit-Terminating
Equipment (DCE) or to IBM standalone modems connected to a common-carrier
switched network or common-carrier voice-grade private-line channel (maximum line
speed—19.2 kbps). “

/

This special feature for World Trade countries provides a cable and interface compatible
with CCITT Recommendation V.24/V.28 for attachment to a switched or nonswitched
voice-grade communication facility (maximum line speed—9600 bps).

This special feature on the 3777 Model 2 is used to connect the terminal to common-
carrier-supplied or user-supplied Data Circuit-Terminating Equipment (DCE), or to IBM
standalone modems. The High-Speed Digital Interface feature permits point-to-point
synchronous operation at 19.2 kilobits per second (20.4 kbps in World Trade countries)
on a wideband communication channel. This feature provides an interface and a cable
for attachment to the DCE.

This special feature for World Trade countries provides a cable and interface compatible
with CCITT Recommendation V.35, for attachment to common-carrier supplied or user-
supplied Data Circuit-Terminating Equipment (DCE). This feature permits operation at
20.4 kilobits per second on a wideband communication channel.

V.35 Interface/High-Speed Local Attachment to 3705-I1

This special feature for all countries provides a cable and interface for direct local
attachment (without modems) of a 3777-2 to a 3705-I1 Communications Controller.

_ This feature attaches a 3777-2 to a Half-Duplex Line Set Feature in the 3705-II for two-

way alternate data mode operation at 14,400 bps. Business machine clocking is provided
by a special feature of the line interface base in the 3705-II. The maximum cable length
is 51.8 meters (170 feet). This interface feature cannot be installed with EIA

Interface Feature or the High-Speed Digital Interface Feature.
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Operating Controls (3777 Model 2)

Auxiliary Operator’s Panel
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POWER ON/OFF Switch: This switch is located on the left side of the knee hole on the
controller housing. It controls ac power to the terminal. When power is turned on, the
bring-up diagnostics run and the terminal is left with all lights off except code 515 in the
Numeric Position Readout (NPR) indicators. Any other indicator being on signals either
a failure in the terminal’s electronic components, or that the HOLD PRINT switch is on,
or the Keylock is off, or the printer is not ready. If the bring-up diagnostics run success-
fully, the operator can initialize the terminal and establish a communication line. The
operator should proceed as described in the 3777 Model 2 Operating Procedures Guide.

The auxiliary operator’s panel (Figure 3-6) is located behind the door on the controller
base. It contains the SYSTEM RESET switch and certain special feature controls, as
follows:

NORMAL/HALF-SPEED Switch: This switch is present on all World Trade machines
using the CCITT V.24/V.28 interface. With the switch in the NORMAL position, line
speed is at the external Data Communication Equipment’s (DCE) maximum rated speed.
With the switch in the HALF-SPEED position, line speed is half of the DCE’s maximum
rated speed, if the DCE used has this capability.

SYSTEM RESET Switch: This switch causes the terminal to interrupt any operation in
progress and leaves the terminal in the same power-on state as described under “POWER
ON/OFF” switch. The SYSTEM RESET switch does not erase the error log, the line
statistics, or the forms definitions.

Keylock: This is the key operated switch for the Keylock special feature.

NORMAL

HALFSPEED SYSTEM
RE

SET
~KEYLOCK

Figure 3-6. Auxiliary Operator’s Panel




Keyboard Switches, Keys, and Lights (Figure 3-7)

PUNCH

ALARM  PRINT

-OFF-=r-

HOLD RESET
REL
REL ONE
MSG
MSGS MSGS
ADV BACK
CHAR -BSKP
ADV CHAR
EOM

Switches
HOLD PRINT: Turning this switch on suspends printing so that forms on the 3203
printer can be adjusted or inserted. This switch must also be turned on to change the
lines per inch setting, to change the print train image, or to change the forms definition.
When this swtich is turned off, printing resumes.
MSG ATTN (Message Attention): The setting of this swtich determines whether or not
the Operator Attention Speaker sounds when a message is displayed. In the MSG ATTN
position, the speaker sounds when each message is first displayed to alert the operator to
an unsolicited message. If the operator has made an inquiry and is expecting a response
or if many messages are received, this switch should be turned off.
REMOTE TRANSMIT RECEIVE ‘CHECK MSG RETAIN NO DLSgtSV
HOLD MSG MSG DETECT ALERT DISK SPOOL
PRINT ATTN  DISPLAY
: NPR
INDICATORS
2.2, 9 Qlmo0) 8 9.4
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CODE 223

Figure 3-7. 3777 Model 2 Keyboard
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Keys
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MSG (Message) DISPLAY/DELETE: The setting of this switch determines whether or
not the message selected by the operator is deleted when using the Message Compare/
Delete EXTEND CODE function. In the DISPLAY position, the selected message is
displayed and written on the spooling diskette (if the Console Display Spooling feature
is attached). In the DELETE position, the selected message is not displayed or written
on the spooling diskette. This function prevents potentially unimportant messages such
as “UNIT CHECK” from filling the display or the spooling diskette.

ALARM: Turning this switch on enables the Audible Alarm feature, if installed, to sound

.. when the Operator Attention Speaker sounds. The Audible Alarm is a louder and con-

tinuous signal.

PUNCH PRINT: Turning this switch on causes cards to be printed (interpreted) as they
are punched (the 3521 must have the Card Print feature). The switch may be changed at
any time. Refer to ““3521 Special Features” in Chapter 5 for more information.

ERAS DISP (Erase Display): Pressing this key erases the entire diﬁplay (system messages
and operator-originated data).

LINE STATS (Statistics): This key causes the line statistics to be displayed (or printed if
the Console Display feature is not attached). Statistics displayed/printed are: blocks
sent and received successfully; CRC errors; NAKs received; read timeouts; and lost data.

VERIFY SETUP: Pressing this key displays (or prints, if the Console Display feature is
not attached) the current forms definition, print train image number, lines per inch
setting, operational status of the spooling diskette, number of basic exchange data sets
read successfully from the input diskette, and the NPR code of any input diskette error.
The information displays on the bottom two lines.

FORMS SET: Pressing this key allows the operator to change the active vertical forms
definition for the 3203 printer. The operator may enter keyed responses to prompts in
the NPR. Channels not defined, are set to line number one. Maximum form length is
255 lines.

CNCL (Cancel): Pressing this key cancels a keyed request or CODE key function (SYS
REQ key not involved). The CNCL key discards any data keyed in as part of a SYS REQ
message. The PROCEED light remains on until the EOM key is pressed (see “Operating
Characteristics—Keyboard Input”). '

DISK FNS (Diskette Functions): Pressing this key allows the operator to select one of
four spooling diskette functions or the create IPL function: Create Diskette (two varia-
tions); Close Data Set; Set/Reset Retain Mode, or No Spool (see “Features and
Accessories—Console Display Spooling™).



CODE: This key, pressed in conjunction with other keyboard keys, permits selection of
the following functions:

o Print Error Log

o Reset Line Statistics Counters to Zero

o List Diskette—Prints the volume label, data set label(s), and the system messages data
set from the spooling diskette or prints the volume label and data set labels from the
input diskette.

e Enable Operator ID Reader

e Change Forms Definition, Train Image, and 8/6 Lines Per Inch setting

o Select a Print Train Image for the 3777-2 Controller

o Select Extended Code Functions (Refer to EXTEND CODE description)

o Execute an Initial Program Load (IPL) from Cards or Diskette (Operator can define
forms definitions, train image, 8/6 lines per inch, and spool diskette setting.)

o Begin Diskette Input (Read Diskette)—Starts reading one or all active basic exchange
data sets on the Diskette Input Device.

e End Diskette Input (Stop Diskette)—If the 3777-2 is reading the input diskette when

this function is executed, the 3777-2 stops reading at the end of the current record.

An End of File indicator is sent unless no EOF is specified.

Reset NPR Error Indication & CHECK Light

End FORMS SET Operation

Reset 3203 Ripple Print Operation

Reset Communication Facilities Test

Stop Printing of List Diskette function

Select 8 or 6 lines per inch for printing

Disable/Enable Read Back Check on 3521 Card Punch

EXTEND CODE: This key, pressed in conjunction with the CODE key and a numeric
key, permits selection of the following functions:

e Stop Workstation Program

Restart Workstation Program

Print All Characters to Clean 3203 Printer Belt (3203 Ripple Print)

Delete Message from Display and Spooling Diskette _

Set Values—Setting of DATA and REGISTER DATA/ADDRESS dials on
System/360 Model 20 Operator Console

Test Communication Facilities

o Dump Storage—Performs storage dump of S/360 Model 20 program on 3203 printer
o Print Line Trace—Prints all online data (degrades performance) .

Keys used in conjunction with the CODE and EXTEND CODE keys to select these
functions are described in the 3777 Model 2 Operating Procedures Guide.

SYS REQ (System Request): This key is active only if the Console Display feature is
attached. This key is used to enter and display local commands to the workstation pro-
gram in the 3777-2 or system commands to the RJE subsystem in the host processor.

HOLD: Pressing this key prevents the display of new messages and turns on the DISPLAY
HOLD light. If messages are received while the display is in hold mode, they are written
on the spooling diskette (if attached) and the MSG ALERT light turns on. Pressing the
REL key returns the Console Display to normal display mode.
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Lights

RESET: Pressing this key resets the Audible Alarm; returns the Console Display cursor
to the next position to be keyed after pressing BKSP CHAR; and resets operator error
codes in the NPR.

REL (Release): Pressing this key releases the Console Display from hold mode. Display
hold mode can be entered by pressing the HOLD, or MSGS BACK keys. When the REL
key is pressed, the MSG ALERT and DISPLAY HOLD lights are turned off and messages
continue displaying. If the Console Display Spooling feature is attached, the most recent
screenful of messages is displayed.

REL ONE MSG (Release One Message): This key is active only when the Console Display
is in hold mode (the DISPLAY HOLD light is on). Pressing this key displays, one at a
time, messages that were received since the Console Display entered hold mode. When the
last held message is displayed, the MSG ALERT light is turned off, but the Console Dis-
play remains in hold mode until the REL key is pressed.

MSGS ADV/MSGS BACK (Messages Advance/Messages Back): These keys are active only
if the Console Display Spooling feature is attached and the SYSMSG data set is open.
Pressing one of these keys puts the Console Display in hold mode and permits the operator
to retrieve and display previously-received messages. Using the most recently displayed
message as a reference point, the operator enters a 1- to 5-digit number. Messages start
displaying from the selected message. If no number is entered, the next screenful

(MSGS ADV) or the previous screenful (MSGS BACK) of messages appears on the display.

CHAR ADV/BKSP CHAR (Character Advance/Backspace): These keys are active when
data entered from the keyboard is being displayed. These two keys may be used to edit
keyed data. Pressing the BKSP CHAR key causes a non-destructive backspace (one space
at a time) over previously-keyed characters. Pressing the CHAR ADV key causes non-
destructive spacing over previously keyed characters. CHAR ADV is a typamatic key.

EOM (End of Message): This key is pressed during a SYS REQ message operation to
terminate the keying, start execution of the command, and move the message up on

the display as the most recent message. Pressing this key also terminates selection and
begins execution of CODE functions, MSGS ADV/BACK, FORMS SET, and DISK FNS
requests.

The following six lights in the left upper part of the operator panel are used to indicate
the operation of the data link: REMOTE DETECT, DATASET READY, TRANSMIT,
TRANSMIT COMPLETE, RECEIVE, and COMM READ.

REMOTE DETECT: This light, when on, means that the line connection has been made
and that the remote (host) modem is operational (the carrier detect response has been
received).

. DATASET READY: This light is on when the 3777-2 communication driver is enabied,
~and the local (terminal) modem is operational.

TRANSMIT: This light is on when a respbnse or data is being transmitted and turns off

when the transmission stops.

TRANSMIT COMPLETE: Turns on when a transmission completes and remains on until
the next transmission starts.



RECEIVE: This light is on when a response or data is being received and turns off after
received data stops.

COMM (Communication) READ: Turns on when the terminal is ready to receive and a
read command has been received. Turns off when received data stops or after a read time-
out has elapsed.

CHECK: This light turns on and the Operator Attention Speaker sounds when an error
occurs, or some 1/O device has an error or needs attention. A code number appears in the
NPR to identify the error or condition. This number corresponds to an explanation or
procedure described in the 3777 Model 2 Operating Procedures Guide.

UPPER CASE: This light turns on when the keyboard is in uppercase shift (Upper Shift
key has been pressed).

Numeric Position Readout (NPR): This is a three-digit numeric display that provides
different indications depending on what other lights are on and the operation being
performed. Code numbers providing operator guidance (prompts) and indicating system
status and error conditions are displayed in the NPR. These code numbers, in conjunc-
tion with other operator panel lights, are described in the 3777 Model 2 Operating Pro-
cedures Guide.

MSG (Message) ALERT: Turns on when a system operator message is received that can-
not be displayed because the Console Display is in hold mode. The Console Display enters
hold mode when the HOLD, or MSGS BACK key is pressed. The MSG ALERT light does
not turn off until all held messages have been displayed.

RETAIN DISK (Diskette): This light is turned on by the Set Retain mode diskette func-
tion. When on, this light means that the diskette containing system messages (SYSMSGS
data set) is to be saved and not overwritten. When the diskette becomes full, a code num-
ber appears in the NPR and the Operator Attention Speaker sounds. The operator
removes the diskette and replaces it with another one.

SPOOL DELAY: When the SPOOL DELAY light is on, it means that the 3777-2 is
attempting to write messages onto the diskettes, but is prevented from writing. If the
diskette has not been opened or if a diskette error occurs, this light is on (not flickering).

NO SPOOL: This light is turned on by a diskette function (DISK FNS) and means that
system messages are displayed but are not being written on the diskette (the SYSMSGS
data set is not open).

TEST: This light is on during communication facilities testing (line trace or wrap test).

DISPLAY HOLD: This light is turned on by pressing the HOLD key and means that no
new system messages will be displayed while in hold mode. If any system messages are
received while in hold mode, they are written on the diskette (if attached and SYSMSGS
is open) and the MSG ALERT light turns on. Pressing the REL key turns off the
DISPLAY HOLD light and removes the Console Display from hold mode. If the Console
Display Spooling feature is not attached, the message is held in the buffer; therefore, the
buffer is not free to receive new line data.

PROCEED: This light is active only during a SYS REQ message operation and means that
the message data can be keyed in.
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Chapter 4. 3776 Models 3 and 4/3777 Models 3 and 4 SNA Multiple Logical Unit
Terminals

This chapter describes the basic functions and features, the special and specify
features, and the purchase-only accessories for the 3776 Models 3 and 4/3777
Models 3 and 4 terminals. Refer to “Chapter 5 -I/O Attachments” for a
description of the cable-attached input/output devices available with the
3776/3777 MLU terminals.

The following features are not available on the 3777-4:

o ID Card Reader

» Door Keylock

» Encrypt/Decrypt

» Dual Door Keylock

o High-Speed Digital Interface

o V.35 Interface/High Speed Local Attachment to 3705 II

For system generation and system programming considerations, refer to
Chapter 8.

The 3776/3777 MLU terminals can operate as medium and high-speed remote
job entry terminals when attached through a data link to a host processor site.
The MLU terminals communicate with the system control program through the
network control program and one of the following RJE subsystem components
in the host processor:

Host System Single LU Multiple LU
Control Program Operation Operation
DOS/VS POWER/VS DOS Release 33 DOS Release 34
0OS/VS1RES VS1 Release S VS1 Release 6
0S/VS2 MVS JES2 MVS SU 3 MVS SU 25
0S/VS2 MVS JES2/NJE MVS SU 19, 22 MVS SU 23
0OS/VS2 MVS JES3 MVS/SNA RJP SU 26 MVS/SNA RJP SU 26
NCP/VS NCP Release 5.0 NCP Version 5
ACF/VTAM ACF/VTAM Release 2.0 ACF/VTAM Release 2.0
ACF/VTAME ACF/VTAME . ACF/VTAME
TCAM TCAM Release 10 ACF/TCAM Version 2
(leased) Release 2
ACF/TCAM Version 2
(switched)

The RJE subsystem permits the remote terminal operator at the 3776/3777
MLU terminal to submit jobs that are sent over the SDLC communication
facilities for execution at the host processor site. After execution of the job,
the RJE subsystem sends the output of the job back to the 3776/3777 MLU
terminal where it is directed to the appropriate output device(s). Depending on
the job and the terminal configuration, the operator may select the input device
or assign the output device from the following lists:

Input Devices Output Devices
Card Reader Card Punch
Diskette Device 1 Diskette Device 1
Diskette Device 2 Diskette Device 2
Magnetic Tape Unit Magnetic Tape Unit

Line Printer 1
Line Printer 2 (3777-4)
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Multiple Sessions

The 3776/3777 MLU terminals can operate with the RJE subsystem as a
single-logical-unit terminal but with operational changes (at the terminal) from
the operation of the 3776-1/3776-2/3777-1 terminal models. The 3776/3777
MLU terminals are designed to operate as multiple-logical-unit terminals using
the SNA protocols for more than one logical unit in a physical unit.

‘Figure 4-1 shows single LU configuration with one session between the host

processor application program (host LU) and the various input and output
devices at the terminal. Figure 4-1 also shows a multiple LU configuration

-with six sessions (maximum) between the host processor application program

and the various I/O devices at the terminal.

Concatenated Input Data

42

Another feature of the 3776/3777 MLU terminals (in addition to the multiple
session capability) is the ability to concatenate input data from more than one
device or multiple data sets/files from the same device or both into a single
input stream. Figure 4-2 shows an example of concatenated data. A
“Continue Destination Selection” (CDS) FM header is sent between data sets
if the record lengths are not the same and one of the record lengths is greater
than 80 (for exchange data, CDS will be sent whenever the lengths change
regardless of the length), or if the properties of the data change. (For example,
card data is sent compressed followed by diskette data sent not compressed.)

For “card medium” input data (when actual data is transmitted from either the
tape or diskette) if the record length is less than or equal to, 80 bytes, the user
can specify that CDS and record length (ERCL) definitions also be used-for
the transmission of data. The TIP parameter or STATUS command parameter
“Record Length-Extended Definition = YES” sets this mode of operation.
This mode will then permit variations in record size of from 1 to 255 bytes to
be so noted by the use of the appropriate FM Header Type 1 functions (CDS
and ERCL).

If the extended definition dption is not specified, card medium inbound data
that is less than or equal to 80 bytes will be transmitted as 80 byte records.

The host RJE subsystem must be able to receive concatenated data separated
by CDS FM headers.
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Figure 4-1. Single and Multiple Session Example
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CDS Header

‘ (if necessary) ‘

To - JcL JoL
- .
Host (Beginning) DATA (Ending)
7 = \
\ / N - /
| — - | \
. Card Card
I Reader - l Reader
- ' Diskette )

Figure 4-2. Concatenated Data Example

Functional Characteristics (3776 Models 3 and 4/3777 Models 3 and 4)

This section describes the standard features and functions of the 3776 Models
3 and 4/3777 Models 3 and 4. Refer to the “Features and Accessories”
section in this chapter for a description of the special and specify features and
accessories. .

The keyboard/operator panel, console display, and the console-mounted line
printer are standard features of the 3776-3/3776-4 terminals, and are mounted
on the controller base.

For the 3777-3, the 3203 Printer Model 3 special feature is part of the
minimum configuration; for the 3777-4, a 3262 Printer Model 2 or 12 is part of
the minimum configuration (see Chapter 5 - “I/O Attachments’).

377 7 Model 4 Exception Summary

Procedure Definition Prompts

The following sections describe function and feature variations applicable to
the 377-4.

The 3777-4 may have two 3262 printers attached. Therefore, the prompts on a
2-printer 3777-4, where a choice is allowed, includes the second printer as an
option. The first 3262 printer (address X‘60°) is always designated PR. The

- second 3262 printer (address ‘61°) is always designated P2.

Print Trains

User Save/Restore

Print train definitions are included on a 3777-4 IPL diskette for compatibility

- with other models of the 3777 terminal. However, the train definitions are not

used with the 3262 printers and may be deleted. The TRAIN command can be
used on the 3777-4 to define a print train image for model compatibility.

Save and restore procedures may be accomplished between the 3777-4 and the
3776-3, -4 or between the 3777-4 and the 3777-3 if the 3776-3, -4 is at EC
level 320988 or above and the 3777-3 is at EC level 320987 or above. The
user save/restore function may require more time because some reformatting
must take place. The following chart illustrates reformatting conditions
assuming that the previously mentioned EC level conditions are met.



Trace

Forms Length

Forms Alignment

Power On

Features

Restored On
3777-4 3776-3,-4/
Saved On 3777-3
3777-4 Not Reformatted*®
Reformatted
3776-3,-4/ Reformatted** |Not
3777-3 Reformatted

* Part of the reformatting alters any procedure that specifies P2 as the output device to
specify PR.

** The carriage name in the TIP for P2, if the 3777-4 has two printers attached, is blank.
No procedure is altered to specify P2 as the output device.

Trace data is always written to printer 1 (PR). Printer 2 (P2) cannot be used
to print trace data.

The 3262 printer can have a 127 line (maximum) forms length. The 3777-4
accepts values gréater than 127 lines (for compatibility) when carriage
procedures are defined. However, an error message is displayed if an attempt
is made to send a value greater than 127 to the 3262 printer.

The 3777-4 and the 3262 each have their own line counter. With both line
counters set to channel 1 and the form on the 3262 aligned at the first print
line at the start of a job, the two line counters will remain synchronized.
However, if the operator stops the printing and performs a line or form feed
operation using 3262 keys, the two line counters will lose synchronization.
Refer to the 3777-4 Operator’s Guide, GA27-3309, for the procedure to
re-synchronize the counters.

If power is not on the 3262 Printer(s) when the 3777-4 is powered on, one or
both of the following messages are displayed:

PR-SET FORMS INCOMPLETE/PRINTER ERROR
P2-SET FORMS INCOMPLETE/PRINTER ERROR

The preceding messages also display if the 3262 power comes on and the
system default carriage control specified in the TIP is incorrect.

The 3777-4 does not offer the following features:

« ID Card Reader

« Encrypt/Decrypt

+ Door Keylock

« Dual Door Keylock

« High-Speed Digital Interface

e V.35 Interface/High Speed Local Attachment to 3705 IT
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Controller
The terminal controller has the following major functions:

o Terminal Control - The controller receives, routes, and transmits commands,
messages, and data between the terminal operator, or I/O devices and the
host processor (remote job processing) or from I/O device to I/O device
(local job processing).

« Terminal Storage - The controller contains buffers for communication line
data streams and local I/O data flow; stores system messages for subsequent
retrieval by the operator; stores job, utility, and test procedures for operator
retrieval and execution; and stores status and error information.

Remote Job Processing
During remote job processing, the operator is concerned with operating the
attached devices, submitting jobs, and controlling the output from the host
application program.

Jobs can be submitted at any time as long as a session is available to transmit
the data. (There may be up to 6 active sessions. The number of active sessions
is controlled by the operator via the logon procedure and in conjunction with
the host transmitting Activate Logical Unit commands for multiple sessions.)
The terminal reads job input data from the 2502 Card Reader, the Diskette
Storage Device(s), or the 3411 Magnetic Tape Unit.

As an option, the user can specify that the terminal continually test the card
reader and attempt to read cards (see ‘“‘Terminal Operator Commands”).
When the card reader is operating under these conditions, it is said to be “hot”
and the Card Reader HOT light is on.

When data is directed to a diskette from the line, the user can specify whether
the data is to be written as received from the line or whether it is to be written
in standard print or card format—that is, one print record or card image of up
to 128 bytes, including the print control character (machine code or ANSI
code). If more than 127 print characters are received, print positions after 127
are truncated from the record when written on the diskette.

Local Job Processing
In addition to submitting jobs for processing by a host application, the operator
can also control the local transfer of data between the attached devices.
Utilities may be defined and .executed to control the assignment of devices and
specify information required for proper device operation. In general, the
operator can perform these functions concurrently with the transmission of
data to and the receipt of data from the host application. The local functions
are described under “Terminal Operator Commands.” Local job processing
may degrade remote job processing throughput.

For complex and repetitive copy operations, the necessary definitions and
parameters can be pre-defined and stored in terminal storage for subsequent
execution(s). For more information see “Terminal Operator Command -
Utility Commands.”

Data and Space Compression/Expansion
Throughput on the 3776/3777 MLU job streams may be increased if the user
specifies Data and/or Space Compression/Expansion in the Bind command. If
this option is specified, the terminal removes consecutive data or space



Data Decompaction

Problem Determination

Error Logging

characters from data transmitted from the card reader, diskette, or tape unit to
the host. Removed characters are reinserted at the host. Data or space
compression can also be specified for data received from the host and will
cause reinsertion {expansion) into printed or punched data at the terminal.
Expansion is automatic and does not have to be specified for a job whose data
is compressed. For more information on compressed data strings, refer to
“Functional Characteristics - Compression/Expansion” in Chapter 2. The
3776/3777 ML.Us will, if transparency is specified and compression is allowed,
send transparent data compressed (TRN,SCB,DATA).

Compaction is a means of compressing pairs of certain contiguous master
characters into single 8-bit bytes for transmission, thereby increasing system
throughput.

The 3776/3777 MLU terminals can receive compacted data, decompact it,
print it, punch it, record it on tape, or record it on diskette in device image
format (punch card or print line) if specified. Compacted data cannot be sent
to a T-format diskette (line-image recording). A compaction table generated
at the host processor must first be transmitted to the terminal using a Type 3
FM header. Compacted data received by the terminal, identified as a
compacted data string in the string control byte (SCB), is then decompacted
according to this table.

For more information on SCBs, refer to ‘“Functional Characteristics - Data
Decompaction’ in Chapter 2. Procedures for generating the compaction table
and for transmitting the table and compacted data to the terminal are
contained in the programmer’s guide for the particular host RJE subsystem
installed.

The controller has built-in tests that run each time the power is turned on or
the SYSTEM RESET switch is operated. These tests, when successfully
completed, have checked the major portion of the controller and verified that
the electronic circuits are operating properly.

The tests require several seconds to run and leave the terminal in a state with
the code 900 in the NPR and the PROCEED light on. This informs the
operator that the Terminal Initialization Procedure has been done. Any other
NPR numbers being on after the tests have run signals either that a failure
occurred in the controller’s electronic components, or that the Keylock is
turned off.

Problem determination. tests are selectable from the keyboard and reside in the
terminal. The operator can use these tests to isolate problems to the terminal
or to the communication facilities. Communication-facility tests also include
online tests provided by the host access method. A user-selectable online trace
function prints all information frame (I-Frame) data sent and received
including sense data.

Information about errors encountered during normal operation is recorded in
an error log that can be printed out by the List Log Utility. When errors that
cannot be corrected by operator action occur, or when intermittent internal
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machine errors that impede operation occur, the operator should call for a
printout of the error log. Error log data is stored in terminal storage every 10
minutes or at remote power off time. Log counters are cleared when the error
log is printed. This information should be retained and given to the service
representative, who will use it to isolate the cause of the problem.

Operator Attention Speaker

- This device produces an audible tone to signal the operator that some input or

output device requires attention. There will also be an audible tone if the MSG
ATTN switch is on and a console message is received. Upon hearing the tone
the operator should use the Operator Action procedure to determine the cause
(see “Operator Action Key” under “Operating Controls’ in this chapter).

Keyboard/Console Display

Messages

4-8

The 1024-character Console Display screen displays 16 lines of 64 characters
each (see Figure 4-3). The 3776/3777 MLU uses the bottom three lines for
operator keying, displaying of system information, and prompting for
information required for the execution of commands and error recovery. The
rest of the screen area is usually used to display console messages between the
terminal and the host application or the system services control point (SSCP).

In addition, the top 13 lines contain information (spool messages, status
messages, and error messages) regarding terminal-initiated operations such as
host input. In some cases, the top 13 lines are used to display
operator-requested information, for example on the DISPLLAY command.
Lower case alphabetic characters (a-z) are converted to upper case characters
before displaying. No overstrikes are permitted. When the cursor is beneath a
character, any new data keystroke causes the new character to replace the old.

Characters that may be displayed are listed in Appendix B. If a character is
keyed or received from the host processor that is not on this list, a blank is
displayed.

Each message is displayed as it is received and is also written into terminal
storage for subsequent operator retrieval. Each message is indented one
position with the most recent message containing > in the first position. A
blank line follows the most recent message to aid readability.

Each message that is not from the host application program is timestamped
with the day of the month, the hour, and the minute (ddhhmm). The
timestamp occupies the positions 3-8 and is followed by a blank.

If the message is a console message to the host (SSCP or APPL REQ) or from
the host (SSCP only), the session number on which the message was sent
appears in positions 9-11. The session number appears as S=n where n is a
number from 1 to 60. The actual message begins in position 13. If the message
is to the host, position 12 is a > and position 13 is a blank and the message
actually starts in position 14. If a message exceeds 51 characters in length it is
continued on the next line. The message is divided at the last space character
before the 51st character (or between the 51st and 52nd positions if there is no
space) and indented 13 positions. If the second line is more than 51
characters, it is continued on the following line. If the message is a console
message from the host application program, the message occupies positions
2-64 on the line. If the message exceeds 62 characters in length, it is continue



on the next line. The message is divided at the last space character before the
62nd character.

The display fills from top to bottom. When the screen is full, the next message
is displayed over the oldest. The most recent message *wraps around’ with each
successive message moving down, until the display is again full. The next
message is displayed on the top line(s). For information on copying spooled
messages from terminal storage, see the “List Spooled Messages’ utility
command under “Terminal Operator Commands” in this chapter.

1
(2
3
45 Messages
Message § 6 DISPLAY Command
Area 7
8 Lengthy Status Information
9 (too long for line 16)
10
1
12 ¥ ¥ X __ N X R ___§ ¥ ¥ N N 1}
————_—_—————————_————_—_-—
13 Prompts for additional information during command entry
14 APPL REQ and SSCP REQ message entry prior to transmission
Entry { 15 Error messages and status information
Area \16

Figure 4-3 Console Display Areas and Uses

Message Area of Display Screen .
The message area of the screen (top 13 lines) which is used to display messages
to and from the host application and the SSCP, may be controlled by the
operator with several function keys. This area is also used to display
information messages to the operator from the terminal.

Using HOLD Key :
The HOLD Kkey places the display in hold mode, that is, if another message is
received while the display is in hold mode, it is not displayed and the MSG
ALERT light is turned on. Messages received while the screen is in hold mode
are written in terminal storage. The DISPLAY HOLD light is turned on
whenever the display is in hold mode.

Using PAGE FWD/PAGE BACK Keys
- " The PAGE BACK key also places the console display in hold mode (turning on
the DISPLAY HOLD light).. The PAGE FWD/PAGE BACK keys are used to
display messages not on the display. PAGE BACK is used to display the '
screenful of messages previous to those on the display. PAGE FWD is used to
display the screenful of messages later than those on the display. The entire
message area (13 lines) is used for each function. '

PAGE FWD may be used to display messages received when the display was in

hold mode. Hold mode is automatically released (and the MSG ALERT and
DISPLAY HOLD lights turned off) when the most recent message is displayed.
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Using FIND Command

The REL key also releases hold mode and turns off the DISPLAY HOLD and
MSG ALERT (if on) lights. The most recent messages are displayed.

The ERASE DISP key may be used to erase the message area of the screen (top
13 lines). : , '

The operator uses this command to display a screenful (page) of messages from
terminal storage. To display the desired message, the operator specifies the
““message received”’ time. For more information, see ‘“Terminal Operator
Commands - FIND Message”’ later in this chapter.

Other Uses of the Message Area

The message area of the display is also used by the DISPLAY, STATUS, and
by other commands to display definitions, commands, status, and statistical
information about the terminal operation (see “Terminal Operator
Commands” later in this chapter).

ENTRY Area of Display Screen

Using APPL REQ Key

Using SSCP REQ Key

4-10

The bottom three lines of the screen are used for operator keying, for
prompting information required for the execution of commands and error
recovery, and for error messages. The top two lines of the entry area are used
for prompting and the entry of data. Keyboard entry is always monocase.

The cursor is moved to the first field of the entry area when the operator
presses the APL. REQ, SSCP REQ, or TERM REQ keys. The bottom line
displays either the name of the command currently being defined and
associated information or error messages associated with the procedure
specification. The console may be used concurrently with other jobs that may
be active. ‘

The data entered by the operator after pressing the APPL REQ key is sent to
the host application (if a session is available) after the operator presses the
EOM Kkey. _The operator is also prompted to specify a session number or “any”
session. The data entered is then moved to the message area of the screen and
is spooled to terminal storage along with other messages to and from the host
processor. Message length is limited to 120 characters. :

Note: The New Line (') key performs the same function as the EOM key.

The data entered by the operator, after pressing the SSCP REQ key and
specifying the desired session, is transmitted to the SSCP as a logon or logoff
message after the operator presses the EOM key. The data entered is then
moved to the message area.

After pressing the SSCP REQ key (and possibly entering data in the entry
area), the operator may enter information from the ID reader. If the ID reader
is used, the data read by the reader is not displayed; it is appended to the end
of any data entered in the entry area and transmitted to the SSCP. Total
message length is limited to 120 characters.

Note: SSCP will return a message “‘Sequence error” if a Logoff command is entered for a
session that does not exist. '



Using TERM REQ Key

Using CNCL KB Key

Using the OPR ACTN Key

Line Printer

After pressing the TERM REQ key, the operator is prompted to enter a
command name (see “Terminal Operator Commands’’). Then the operator
presses the EOM key. Depending on the command, the operator may have to
enter additional information prior to execution of the command. The terminal
automatically prompts the operator for the required data.

If there is more than one field of information to be entered, the operator uses
the TAB key to move from one field to the next. As the operator uses the TAB
key, the field just completed is checked for validity by the terminal. When the
operator has entered all required information for the displayed prompts, the
EOM key is pressed to store or execute the specified command. If all the
prompts for this command have not been displayed, pressing the EOM key
displays the next series of prompts.

The operator may use the CNCL KB key to cancel the APPL REQ or SSCP
REQ operation if the EOM key has not been pressed. CNCL KB may also be
used to cancel a TERM REQ if all required data to begin command execution
has not been entered (prior to the last EOM). The CNCL KB key is also used
to cancel the displaying of operator action messages.

If the APPL REQ, SSCP REQ, TERM REQ, or OPR ACTN key is pressed
while the entry area is in use for a function, this action has the same effect as if
the CNCL KB key were pressed followed by the prompts associated with the
particular function key.

The operator may use this key to determine what should be done when the
OPERATOR ACTION light is on. After the operator presses this key, a
message is displayed in the entry area to help the operator to correct the
situation.

The 3776-3 and 3776-4 terminals use the same standard console-mounted line
printers that are used by the 3776-~1 and 3776-2 terminals. These
console-mounted line printers use print belts to print data.

The 3777-3 terminal uses the same special feature printer, the 3203 Model 3,
that is used by the 3777-1 and 3777-2 terminals. On the 3203-3, print trains
are used to print data. For more information on the 3203-3 printer, refer to
Chapter 5. The 3777-4 terminal uses the 3262 Printer Models 2 and 12. The
3262 uses print bands to print data. For more information on the 3262-2 or 12
printer, refer to Chapter 5 and Appendix B.

The following information in this section applies to all printers except as noted.

The line printer can be specified as the output device for the following jobs:

Input to Output

Line . Printer (1 and 2)*
Card Reader . Printer (1 and 2)*
Diskette 1 .. Printer (1 and 2)*
Diskette 2 . Printer (1 and 2)*
Tape Unit . Printer (1 and 2)*
*3777-4
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Veftical Format Control

Before starting a job using printer output, the user can specify a Carriage
Control definition to be used (see “Vertical Forms Control”’) or allow current
forms control to be used (see “Terminal Operator Commands” following in this
chapter).

Printer carriage control characters can be received within data from the CPU

to cause formatting of the data as it is printed. The characters that can be
recognized by the printer, and the operations they cause, are described in
Chapter 7.

Vertical format control allows the operator to specify the vertical format(s) of
forms by print areas and skip areas. The Carriage Control definition command
is used to enter the format, which is stored in terminal storage (see ‘“Terminal
Operator Commands - Definition Commands for Stored Procedures”).

The operator invokes a specific format by executing any of the following
commands that use the printer as an output device, with the carriage control
format named in the procedure: HOSTOUT, OUTPUT, PRINT, UTILITY, or
COPY command.

Once the format is applied to the printer, automatic operation causes the forms
to advance when specified. Refer to “Printer Control Characters’ following in
this section for a list of the characters and codes used by the 3776/3777 MLU

terminals. Vertical format control information may also be sent with data from
the host application program.

Horizontal Format Control

Since the 3776/3777 MLU does not support SHF (Set Horizontal Format) or
HT (Horizontal Tab), horizontal formatting must be accomplish via blank
compression (or a series of blanks) transmitted from the host.

Printer Control Characters

4-12

Each record of print medium data written to a basic exchange diskette data set,
or the tape unit may contain a control character.

This control character is recognized and processed when the data is
subsequently being written to the printer from either the diskette or the tape
unit.

For format-F records (fixed length) this character is the first byte of the logical
record.

For format-V records (variable length-tape only), it will be the fifth byte of the
logical record, immediately following the record descriptor word.

Two options are available—Machines or ANSI code:



Machine Code

ANSI Code

Print and Then Act-

Code in Hexadecimal

01
09
11
19
89
91
99
Al
A9
Bl
BY
c1
c9
DI
D9
El
OF*
1F*
2F*
3F*

‘ * These are special codes used by 3776/3777 MLU terminals for spooling data.

Code

QWPOVEIOoUMBWND~4 ! OO

Action

Print only (no space)

Space 1 line
Space 2 lines
Space 3 lines

Skip to channel 1
Skip to channel 2
Skip to channel 3
Skip to channel 4
Skip to channel 5
Skip to channel 6
Skip to channel 7
Skip to channel 8
Skip to channel 9
Skip tp channel 10
Skip to channel 11
Skip to channel 12

Set Vertical Format

Act Immediately (No Printing)-
Code in Hexadecimal

0B
13
1B
8B

93
9B
A3
AB
B3
BB
C3
CB
D3
DB
E3

Set Vertical Format Defaults

Set six lines per inch
Set eight lines per inch

Action Before Printing a Line

Space one line (blank code)

Space two lines
Space three lines
Suppress space
Skip to channpel 1
Skip to channel 2

" Skip to channel 3

Skip to channel 4
Skip to channel 5
Skip to channel 6
Skip to channel 7
Skip to channpel 8
Skip to channel 9
Skip to channel 10
Skip to channel 11
Skip to channel 12

Set Vertical Format

Set Vertical Format Defaults
Set six lines per inch

Set eight lines per inch

* These are special codes used by 3770 MLU for spooling data

Forms Enclosure (3776 Only)

Component Description for the IBM 3776 and 3777 Communication Terminal

Instead of machine code, the operator may specify control characters defined
by the American National Standards Institute (ANSI). They are as follows:

A combination forms stand and stacker enclosure on the 3776 Models 3 and 4
facilitates feeding and stacking of continuous, fan-fold forms. The acoustical
stacker enclosure permits quieter operation of the console-mounted line
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printer. If desired, an optional front feed feature (see ‘“Features and
- Accessories”) is available. '

International Print Support' (3777 only)

International Print Support for the 3777 Model 3 includes train definitions for
the 107- and 127-character Katakana print train arrangements. The 3777-3
also has train definitions for print train arrangements equivalent to the 48-,
64-, and 94-character sets available for EBCDIC print belts used on the 3776
console line printer. A corresponding 1416 Interchangeable Train Cartridge
for the 3203 Model 3 Printer must also be ordered for each arrangement you
want to print. When a substitute character is ordered to replace a character in
a standard train used on a 3203-3 attached to the 3777-1, the substitute
character assumes the card and bit codes of the character it replaces. Refer to
“IBM 3203 Printer Model 3” in Chapter 5 for more information.

Terminal Operator Commands

414

The terminal operator uses the commands described in this section to control
the online and local operation of the terminal (detailed instructions for
entering these commands is provided in the “Operating Procedures Guide”’).
Related Commands are grouped together where possible; some commands
could be listed in more than one group. The sequence of commands within
groups follows the anticipated execution sequence at a terminal installation.

o System Job-Processing Commands

Enter/Verify Cryptographic Key (KEY)
Enable Communications (ENABLE)

. Initiate Host Input Data (INPUT)
Printer Set Up (PRINT) '
Assign a Host Output Destination (OQOUTPUT)
Cancel Device Operation (CANCEL)
Request Shutdown (RSHUTD)

o Definition Commands for Stored Procedures

Define the Terminal Initialization Procedure (TIP)
Define a System Services Control Point Message (SSCP)
Define a Host Input Procedure (HOSTIN)

Define a Host Output Relationship (HOSTOUT)

Define Printer Carriage Control (CARRIAGE)

Define a Print Train Image (TRAIN) (3777-3 Only)
Define a Copy Procedure (UTILITY)

e Procedure-Related Commands

Execute a Stored Procedure (EXECUTE)

Display Definitions and Status (DISPLAY)

Dummy Devices for Procedure Definition (DUMMY DEV)
Save User Procedures (USERSAVE)

Restore User Procedure (USERREST)

e Terminal Utility Commands '

Copy Data (COPY)

Create Diskette (CDISK) '
Create Diskette Data Set (CDATASET)
.Change Data Set Label (CDLABEL)



Delete Diskette Data Set (DELETE)
List Diskette Labels (LISTDISK)
List Spooled Messages (LISTSPOL)
List Error Log (LISTLOG)
Save/Restore Diskette or Tape (SAVEREST)
Find a Message (FIND)
Write/Print Tape Volume Label (TLABEL)
Control Tape (TAPE)

e Miscellaneous Commands

'Set/Change Security Code (SECURITY)
Set Date and Time (SET)

Terminal Status (STATUS)

Execute Tests (TESTS)

Power off (POWEROFF)

Line Trace (TRACE)

Line Statistics (LINE)

Tape Statistics (TSTAT)

The operator initiates these commands by:

Pressing the TERM REQ key

» Keying the command name as prompted

« Pressing the EOM key

+ Keying (specifying) any additional information when prompted to do so
Pressing the EOM key.

Additional information entered may be either optional or required depending
on the particular command. The amount of additional keying may vary from
none to extensive data set and device control specifications. The EOM key
causes the displaying of additional prompts, if required, or terminates the
operation if there are no more prompts.

In the following general descriptions of terminal operator commands, “specify”
and “specifying” refer to the action of keying in responses to the displayed
prompts after the command name has been entered. The keyed responses are
either executed or stored when the EOM key is pressed for the last series of
prompts.

When a command directs output to a printer on a 3777-4 with two 3262
printers attached, a prompt for printer selection is displayed.

System Job-Processing Commands
The following operator commands have an immediate effect on the terminal
and data communication system (host processor-data link-terminal) when
executed.

Enable Communications (ENABLE)
The ENABLE command initiates communication with the host processor (no
additional prompting is required if the line is currently disabled). The operator
uses ENABLE:

« If enable host communications was not part of the Terminal Initialization
Procedure (TIP)

« If a previously enabled line was disabled

« Following a communication line problem
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» Following a change to switched network backup
« Following a change from normal to half speed or vice versa

Enter Cryptograpluc Key (KEY)

KEY Specify Data

4-16

The KEY command is used to enter the terminal’s master encrypting key. See
“Cryptographic (Encrypt/Decrypt) Feature” in this chapter. The master key
protects the data encrypting keys in the sessions and must be consistent with
the key specified at the host processor.

Before using the KEY command, the Cryptographic Key Lock switch on the
auxiliary operator’s panel must be set to ENABLE, and the communication line
must not be enabled.

The operator can entér the 16-digit cryptographic key in groups of 4
hexadecimal digits. ‘Asterisk characters are displayed instead of the
hexadecimal digits as the master key is entered.



Initiate Host Input Data (INPUT)

INPUT Specify Data

INPUT is used to prepare the terminal to transmit data to the host application
program. The operator may specify that data from up to six devices or data
sets be concatenated in one transmission. The operator may also specify the
starting record number for diskette or tape input.

The operator specifies the following information for the INPUT command:

o A session number or that the terminal should assign a session

Session must be Bound to allow specified medium (see “Bind Session” in
Chapter 8)

« Medium type and medium subaddress for data to be sent (see “FM Header
Type 1”” in Chapter 8)

e The input device (card reader, diskette or tape unit)

« Transparent or nontransparent data transmission (data compression is
controlled by a Bind command parameter)

Card Reader Specifications
For input data from the card reader, the operator specifies:

« Whether a card reader-to-line operation will automatically start if the reader
is ready or made ready (card reader is “hot”’)

« Additional input (card reader, diskette, or tape unit) or no additional input
(the operator cannot specify additional input if the card reader is specified
“hot”)

Diskette Specifications
For input data from one of the diskette devices, the operator specifies:

« A data set name or all active data sets to be transmitted

o A specific volume ID, if desired

« Delete or retain data set after transmission

« A starting diskette record number or use the first record to begin diskette
data transmission

« Additional input (from card reader, diskette, or tape unit) or no additional
input

Tape Unit Specifications
For input data from the tape unit, the operator specifies:

« A specific volume ID, if desired

o A data set name (labeled tape), or a file number (unlabeled tape), or start
reading tape from current position (unlabeled tape)

« Disposition of the tape reel after data transmission: leave, rewind, or rewind
and unload

Tape Data Set Name (Labeled Tape) Specifications
If the tape input data is from a labeled tape, the operator specifies:

« A starting tape record number or use record number 1 to begin tape data
transmission

« Additional input (from card reader, a diskette, or tape unit) or no additional
input '

For labeled tape, the terminal reads the record size, block size, and

record/block format information from the tape label.
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Additional Input Specified

Tape File Number (Unlabeled Tape) Specifications
If the tape input data is from an unlabeled tape, the operator specifies:

.« Fixed or variable-length tape records

+ Record size and block size

« A starting tape record number or use record number 1 to begin tape data
transmission

« Additional input (from card reader, diskette, or tape unit) or no additional
input

Only valid and physically-attached devices are displayed and can be specified
in the first command prompt or when an additional input device is specified in
subsequent prompts. In either case, the appropriate device prompt is displayed
or repeated for additional input specification by the operator. After input No.
6 is defined, the ‘“Additional Input” prompt will no longer appear because 6 is
the maximum number of allowable inputs. Additional input cannot be
specified following a “hot” card reader specification.

No Additional Input <" End of Command Specification

When the host input data specification is complete, the operator specifies
~ additional input” (EOM), and the input operation begins. The input job may
be aborted immediately if one of the following occurs:

‘1. The specified session is not “bound”
2. No session is available
3. The medium is not supported on the specified session

If the input job is valid for a specified or an internally assigned session, the
following will occur:

1. If the session is currently active transmitting or receiving, a message
“HOSTIN QUEUED TO SESSION” is posted and the job will start when
the session becomes free

-or

2. The job begins executing immediately with appropriate messages
(“INPUT START”, “INPUT ABORTED...”, “INPUT ENDED...”")
displayed as the job progresses

Assign a Host Output Destination (OUTPUT)

OUTPUT Specify Data

4-18

The OUTPUT command is used by the operator to assign a particular physical
output device or data set to a particular SNA medium type and medium
subaddress combination (byte 2 in the FM header). ‘“Medium type”’ and
“medium subaddress” is also referred to as medium/subaddress. Actual data
flow, however, does not begin until the host sends an FM Header requesting
this medium subaddress.

If the medium/subaddress is not already assigned to a device or data set, the
specified relationship takes effect immediately. If the particular
medium/subaddress already has a device or data set assignment, the current
relationship may be displayed by the operator using the DISPLAY command.

The operator specifies the following information for the OUTPUT command:

+ Medium type and medium subaddress
o Output device (a-diskette, tape unit, card punch, or printer)
« Whether the specification should remain active after use



Printer Device Specifications
If the output device is the printer, the operator specifies:

« The user name (if any) of the carriage control procedure (defined by the
CARRIAGE command) to be applied to the printer

o The user name of the 3777 print train image procedure (defined by the
TRAIN command or one of the 15 standard train images, for example an
HN, etc.) to be applied to the printer (3777-3/3203 only)

The name of a CARRIAGE procedure need not be specified if a Set Vertical
Format control sequence is received from the host processor. If the printer
already has a carriage control and print train assignment (3777-3), the terminal
displays the user names of the current procedures.

Tape Device Specifications
If the output device is the tape unit, the operator specifies:

« Data set name, file number, or (for an unlabeled tape) write starting at the
current tape position

« Fixed or variable-length records (maximum length=255)

« Record size

* Block size

« Disposition of the tape reel after the data transmission: leave, rewind, or
rewind unload.

« High or low density recording (for first use of unlabeled tape)

« Printer control characters in hexadecimal machine code or in characters
defined by ANSI (for print medium) or no control characters

Tape Data Set Name Specifications
If the output tape is labeled, the operator specifies:

« A validation of the volume identification to make sure the correct volume is
mounted
« Expiration date

Diskette Device Specifications
If the output device is a diskette, the operator specifies:

e A validation of the volume identification to make sure the correct volume is
mounted

« Data set name or that the terminal should assign the name

« Old or new diskette data set

» Release or retain unused diskette space after operation

« That data be written in device image format (card or print medium-128
bytes/record maximum including carriage control information) or as
received from the line

(Device image format is written in a basic exchange data set; line image format
is written in a T type data set.) These data sets may not co-exist on the same
volume.

Print Medium Specifications

If the output data is in the print medium format and the output device is a basic
exchange diskette, the operator specifies:
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« The printer control characters are in machine code or ANSI code or there
should be no control characters

Old Diskette Dataset Specifications
If the output data is written to an existing data set, the operator specifies:

« That data should overlay existing data or be written after existing data

New Diskette Data Set Specifications
If the operator specifies a new data set for output, the operator can also specify
the header (label) information to be used to create the data set:

o Record size (varies depending on card image, print image, or line image
format)

« Data set space allocation (may be allocated by terminal as needed rather
than by operator)

« Multivolume indicator setting (only one volume, continued data set, or last
volume) or that the terminal should assign the correct value

« Expiration date

Punch Output
No specifications required, however, if:

« Interpret desired ~ use punch print switch
+ Read back check desired - use PUNCH command

Note: The user may accept the default value for RECORD SIZE if desired when using
diskette or tape as the output device. If so, the contents of the ERCL field of the FM
Header will be used if the medium is card or exchange. For card medium, an ERCL=00
results in a record length of 80. For tape, the minimum record length is 18 bytes so receipt
of an ERCL < 18 will result in rejection of the FM Header (X'1008’). For print medium,
the record length is set to 132 or 133 (127 or 128 for diskette) depending on whether or not
print control characters are to be included in the output data stream.



Printer Set Up (PRINT)

PRINT Specify Data

The PRINT command is used to specify the carriage control and train image
(3777-3 only) to be used by the printer.

The operator specifies the following information for a PRINT command:

« The user name (if any) of the carriage control procedure (previously defined
by the CARRIAGE command)

o The user name of the 3777 print train image procedure (previously defined
by the TRAIN command, or one of the 15 standard trains, for example an
HN, etc.)

« Set line counter to 1

The operator need not specify any name for a carriage control procedure if the
print data stream received from the host processor includes a Set Vertical
Format control seyuence.

Specify Punch Check Option (PUNCHECK)

PUNCHECK is used to specify whether or not the 3521 Card Punch performs
the read back check as cards are punched. The 3521 must have the Punch
Check special feature installed.

Cancel Device Operation (CANCEL)

Device Specified

Medium/Subaddress Specified

The operator uses this command to stop the operation currently associated with
the active device specified or the device associated with a medium subaddress.
All resources associated with the operation are then free to be used for other
operations.

If a device is canceled for a host input operation, a Cancel command and/or an
Abort Destination Selection FM header will be sent to the host if necessary.

If a device is canceled for a host output operation, the ‘“Component Not
Available” negative response (Hex ‘0825’) will be sent to the host if necessary.

If the operator specifies a particular output medium/subaddress, the current
host output destination, if any, associated with that medium/subaddress is
canceled. And the “Component Not Available” negative response (Hex
‘0825’) will be sent if necessary. The destination device or data set assigned to
that medium/subaddress is free to be used with other operations.

To reassign a destination device or data set to the “canceled”
medium/subaddress, the user must enter an OUTPUT command or execute a
HOSTOUT procedure.

If the operator specifies a particular input medium/subaddress, a Cancel
command and/or an Abort Destination Selection FM header is sent to the host,
if necessary. The current device or data set assigned to that
medium/subaddress and all other devices or data sets associated with the host
input operation are free to be used with other operations.

Request Shutdown (RSHUTD)

The terminal operator uses the RSHUTD command to send a request to the
host processor to stop traffic on one or more sessions and to close the
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RSHUTD Specify Data
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session(s). Host reaction to the receipt of RSHUTD is application dependent;
the user should refer to the appropriate application program user’s guide if this
information is required.

The operator specifies the session(s) (1-6) requested to be closed (or that all
sessions be closed) for the RSHUTD command.



Definition Commands for Stored Procedures

With these commands, the user can:

o Assign a user name to the procedure

« Specify (or define) a new procedure with extensive data set and device
control characteristics

« Change an existing procedure

o Delete an existing procedure from terminal storage

« Store the new or changed procedure in terminal storage

« Retrieve and invoke the user-named procedure by entering the EXECUTE
command followed by the name of the procedure, when prompted or by
having the name of a procedure imbedded within another procedure. For
example, EXECUTE -hostoutname, where a Printer Carriage Control
procedure name is imbedded in the HOSTOUT definition.

Types of Definition Commands _

Meanings of Words

Two types of definition commands are used:

« Function or procedure specifications - The user may completely define or
specify all of the options available or information necessary for successful
execution at a later time. The user may specify only part of the information.
In this case, when the operator invokes the procedure for execution, prompts
are displayed so that any missing information can be specified before actual
execution. Examples of this type are HOSTIN and UTILITY.

« Device control specifications - The user may define the characteristics of a
device and how it is to be used for subsequent operations. Examples of this
type are CARRIAGE and TRAIN.

In the following general discussion, the word “‘user’” describes the person who
plans, develops, and may actually do the keying to specify the following
definition - type procedures. The “operator’ refers to the person responsible
for day-to-day terminal operation. As explained previously, ‘“specify and
specifying” refer to the action of keying in responses to displayed prompts
(optional or required). For definition commands, the combination of keyed
responses, called the ‘“‘procedure” is stored in terminal storage as the last action
of command entry. The end result may involve an “assignment”, a
“relationship”’, or a “definition”’, but is called a ‘““procedure’” when stored in
terminal storage. The operator applies or invokes the stored procedure with
any command that requires one of the previously defined procedures.

Specifications Common to Definition Commands

Siored Procedure Name

Add a New Procedure

The following operator prompts and options are common to all definition-type
commands except the Terminal Initialization Procedure.

On the first command prompt (after pressing TERM REQ and entering the
command name) the user enters the user name assigned to the procedure and
specifies whether it is to be added, changed, or deleted.

If the user chooses to add a new procedure to terminal storage, the terminal
displays the successive prompts for specifying (defining) the procedure. The
user need not specify all the information necessary for successful execution of
the procedure, but can store a partially-defined procedure. When the terminal

Component Description for the IBM 3776 and 3777 Communication Terminal =~ 4-23



operator retrieves the procedure, with the EXECUTE command, prompts are
displayed to request the missing information before actual execution.

Change an Existing Procedure or Definition

Delete an Existing Procedure

If the user chooses to change a procedure (except for TRAIN) the terminal
retrieves and dlsplays the existing procedure prompts. The user can alter the
previously defined information. After the desired changes are made (the last
prompt is displayed) the user presses the EOM Kkey to terminate the procedure
and store the altered definition.

If the user chooses to delete a procedure from terminal storage on the first
prompt, an additional “assurance” prompt is displayed with the name of the
procedure to be deleted. The user has an opportunity to change the “delete”
decision or to tell the terminal to proceed with the deletion. If the delete
decision is changed, the named procedure is returned to terminal storage.

Define the Terminal Initialization Procedure (TIP)

Communication Specification

424

With the TIP command, the user can specify and store a terminal initializing
procedure to be executed, including specific configuration characteristics to be
in effect at power-on and system reset time. Unlike other definition - type
commands, TIP is not invoked by the operator with the EXECUTE command.
TIP is automatically retrieved from terminal storage and invoked by the
terminal at power-on and system reset time. Any SSCP procedure(s) defined
as part of TIP are executed by the terminal after the host has issued an
ACTIVATE PHYSICAL (ACTPU) followed by an ACTIVATE LOGICAL
(ACTLU) for each session desired if the operator has specified that
communications be enabled for the prompt after power on. After entering
“TIP”, the user can specify the following.

The operator specifies the following communication related options for the TIP
command:

o Nonswitched (leased) or switched communication line
« Request to Send Permanent or Controlled

o« NRZI (Not Return to Zero-Inverted) data encoding

« Attended or Unattended mode of operation

Switched Line Specifications
For a switched line, the operator can specify:

« CDSTL (Connect Data Set to Line) or DTR (Data Terminal Ready)
« Answertone

Nonswitched (Leased) Line Specifications
For a nonswitched line, the operator can specify:

« Full-Duplex Mode (two-way simultaneous data mode) or Half-Duplex Mode
(two-way alternate data mode)

+ Pass Limit—the maximum number of RUs that can be sent inbound for each
respond opportunity

The full-duplex data communication capability of the terminal requires that the
communication facilities be full duplex and that the 3705 Communications
Controller has the compatible full-duplex communication feature. At the host



Device Control Specifications

Procedure Options

Define an SSCP Message

processor, the programming systems must also have the full duplex
communication capability.

Communications Adapter Specifications
The operator specifies the following information for the communications
adapter:

o Communications adapter is enabled or not enabled (default) at power on
time

« ID (Including SDLC terminal address)

e SDLC EXTENDED XID (Exchange Identification)

¢ Timer Interval (1-99)

o Number of RUs per chain

The operator can specify the following information for controlling devices:

o The user name (if any) of the procedure for the default carriage control to
be active (defined by the CARRIAGE command). For a 3777-4 with two
printers, a carriage control specification can be made separately for each
printer. '

» The user name of the procedure for the default printer train image to be
loaded into the 3777-3 (defined by the TRAIN command or one of the 15
standard train images). If no name is specified, an AN train is assumed.

o Whether or not (default) the 2502 Card Reader-to-line job is automatically
started if the reader is ready or made ready (‘“‘hot” card reader).

« Information for the actual data transmission.

o Multiple signal interrupt.

+ Full SNA spool monitor.

SSCP Procedures to be Executed: The user may specify an SSCP PROC name
(defined by the SSCP command) to be executed for any of the 1 through 6
sessions whenever that session is activated by the host (ACTLU received by
terminal). This provides an auto logon capability.

HOSTOUT Definitions to be in Effect: The user can specify the user names of
up to 5 procedures for host output definitions (defined by the HOSTOUT
command) to be in effect at power on or system reset.

After the prompt has been answered, the user presses the EOM key to end the
command and store the TIP definition in terminal storage.

(SSCP)

The SSCP command is used to specify and store one message to be sent to the
system services control point in the host processor. (Logon and logoff
messages are the types of messages sent to the SSCP from the terminal.) The
stored SSCP message (or messages) can be sent automatically as part of the
TIP definition. For example, logon SSCP messages could be sent automatically
when a session is activated by the host (ACTLU).

When ready to close down, the operator can use the EXECUTE command to

send a stored SSCP logoff message to the host processor. To enter and
immediately send a message to the SSCP in the host, the operator presses the
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SSCP Specify Data

SSCP REQ key (instead of TERM REQ). Refer to “SSCP REQ Key”’ under
“Operator Controls” following in this chapter.

Session numbers assigned by the TIP definition command override the session

number assigned by the SSCP definition command

The operator can specify the following information for SSCP messages in the
SSCP command:

o The user name assigned to this SSCP message procedure

» The message is to be added, changed, or deleted

« On which session numbers (1-6 or all active sessions) the message is to be
sent (an active session is one that has received an ACTLU command)

« The text of the actual message (maximum length=122 characters)

Define a Host Input Procedure (HOSTIN)

HOSTIN Specify Data ‘

Add a New HOSTIN Procedure

The HOSTIN command is used to specify and store a procedure for a host input

‘operation that is to be frequently retrieved and executed. HOSTIN may

include several input (to a maximum of 6) device and data source specifications
and may involve concatenation of input data from more than one device or
data set. For a host input operation to be executed immediately, refer to the
INPUT command under “System Job-Processing Commands.”’

The operator specifies the following information for the HOSTIN command:

e The user name assigned to this HOSTIN procedure
+ Whether the procedure is to be added, changed, or deleted

If the user wants to add a new HOSTIN procedure to terminal storage, the
remaining prompts and their respective options are the same as those specified
for the INPUT command (see “Initiate Host Input Data’” under “System
Job-Processing Commands’’).

Define a Host Output Reldtionship (HOSTOUT)
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The HOSTOUT command is used to specify and store the assignment of a
particular physical output device or data set to a pamcular medium
type/medium subaddress (medium/subaddress) combination (byte 2 in the
type 1 FM header). The names of up to 5 host output definitions to be made
effective at power on or system reset time, can be specified in the Terminal
Initialization Procedure. For a host output assignment to take effect

- immediately, refer to the OUTPUT command under “System Job-Processing
-~ Commands.”

The Medium/subaddress (sent in the FM header) is the only information that
is common to both an output task specified at the host and an output device
specified at the terminal. The HOSTOUT command ties a host task to a
terminal device.

(Logical Device) (Physical Device)
Host Task Medium/Subaddress Terminal Device
Printer 1 - PO Line printer
Printer 2 P1 Diskette 1
' . Host - -
Terminal



HOSTOUT Specify Data

Refer to Chapter 8 for more information on the host RJE subsystems that
define the tasks and the Type 1 FM header that carries the medium/subaddress
information to the terminal.

The operator specifies the following information for the HOSTOUT command:

« The user name assigned to this HOSTOUT procedure
+ Whether the procedure is to be added, changed, or deleted

Add a New HOSTOUT Procedure

If the user wants to add a new HOSTOUT procedure to terminal storage, the
remaining prompts and their respective options are the same as those defined
for the OUTPUT command (see “Assign a Host Output Destination” under
“System Job-Processing Commands”).

Define Printer Carriage Control (CARRIAGE)

CARRIAGE Specify Data

~The CARRIAGE command is used to specify and store the printer carriage

control information (procedure) to be used by subsequent operations. To
apply this stored procedure to the printer device, the user name of the desired

. CARRIAGE proc¢edure can be specified in the OUTPUT and PRINT

(immediate) commands, in the HOSTOUT and UTILITY (definition)
commands, and in the COPY (utility) command. In the TIP definition
command, the user can also specify the user name of the defauit CARRIAGE

. procedure to be effective at power-on time.

The operator specifies the following information for the CARRIAGE
command:

» The user name assigned to this CARRIAGE procedure

"« Whether the procedure is to be added, changed, or deleted

If the user wants to add a new procedure, the default values are displayed for
the following parameters, which the user can modify for the new procedure. If
the user wants to change an existing procedure, the current values of these
parameters are displayed, which the user can modify.

« Lines per page (default=66)
e Lines per inch (default=6)
o Last print line (default=62)

The user can specify multiple line numbers for each vertical tab stop. Up to 60
line numbers can be specified per carriage control definition. -

Define a Print Train Image (TRAIN)

The TRAIN command is used to define and sfore a print train image. The train
image is used by the 3777-3 terminal controller during printer operations with
the 3203 printer/1416 train combination.

Twenty standard train images are provided with the MLU terminal. With the
TRAIN command, the user can replace the 20 standard train images or define
additional train images or delete any or all of them. To apply this stored
procedure to the printer device, the user name of the desired TRAIN procedure
can be specified in the OUTPUT or PRINT immediate commands, in the
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TRAIN Specify Data

HOSTOUT and UTILITY definition commands, and in the COPY utility
command. In the TIP definition command, the user can also specify the user
name of the default TRAIN procedure to be effective at power-on time.

The '6perator specifies the following infdrmation for the TRAIN command:

« The user name assigned to this TRAIN procedure
+ Whether the procedure is to be added, or deleted

Specifications to Add or Change a Procedui'e
When adding a procedure, the operator specifies the following information:

« The source (the card reader, a diskette device, or the magnetic tape unit) of
the train image definition information .

« The data set name (if a diskette or labeled tape is the source)

o The file number if an unlabeled tape is the source

« The block size for a unlabeled tape

Define a Copy Procedure (UTILITY)

UTILITY Specify Data
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The UTILITY command is used to specify and store a copy operation. This
command may involve several device or data set specifications and the
concatenation of data from several sources (up to 6 devices or data sets) to be

- copied on another device or data set. For a copy operation to be executed

immediately, refer to the Copy Data (COPY) utility command.

The operator specifies the following information for the UTILITY command:

« The user name assigned to this UTILITY procedure
« Whether the procedure is to be added, changed, or delgted

Speclﬁcatlons to Add a Procedure
When adding or changing a utility procedure, the operator specifies:

» The input (from) device: the card reader, a diskette device, or the tape unit
» The output (to) device: a diskette device, the tape unit, the card punch, or
the printer ‘

Tape Output Specifications s
If the tape unit is the output device, the operator specifies:

« If print medium output, whether machine control codes, ANSI control codes,
or no control codes should be used

« Data set name, file number, or write starting at current position

« Fixed or variable length records

« Record size and block size

« Disposition of tape after operations: leave, rewmd or rewind and unload

» High or low-density recording (for first use of unlabeled tape)

« If writing on a labeled tape: the expiration date, or the operator can validate
the volume identification (if desired) to make sure the correct volume is
mounted.

Diskette Output (Basic Exchange Data Set) Specification
If a basic exchange diskette is the output device, the operator specifies:



The operator can validate the volume ID (if desired) to make sure the
correct volume is mounted.

Data set name or that the terminal should assign the name

Old or new diskette data set

If print medium output, whether machine control codes, ANSI control codes,
or no control codes should be used

Release or retain unused diskette space after operation

For an old diskette set: new data should overlay or be written following
existing data

New Diskette Data Set Specifications
If a new diskette data set is the specified output device, the user can also
specify this header information for the create function:

L]

Expiration date

Record size (varies with input source)

Space allocated or let terminal assign space

Multivolume indicator setting (only volume, continued data set, last volume
of continued data set, or let system assign)

Printer Output Specifications
If the printer is the output device, the operator specifies:

The user name of the carriage control procedure (defined by CARRIAGE
command) to be used

The user name of the 3777-3 print train image procedure to be used (defined
by the TRAIN command)

Carriage control characters in machine code or ANSI code (if required)

Diskette Input Specifications
For input data from one of the diskette devices, the operator specifies:

The name of data set to be copied or copy all active data sets
Whether a specific VOL ID is required

Delete or retain data set after operation

The starting record number or start with record 1

Additional input or no additional input

Tape Input Specifications
For input data from the tape unit, the operator specifies:

Whether a specific VOL ID is required

Name of data set (labeled tape) or file number to be copied or copy from
current position (unlabeled tape)

Disposition of tape after operation (leave, rewind, or rewind and unload)

Tape Data Set Name (Labeled Tape) Specifications 1If a labeled tape is
specified for input, the terminal reads the record size, block size and the format
from the tape label. The user can also specify:

L

The starting record number or start the copy operation with the record 1
Additional input or no additional input

Tape File Number (Unlabeled Tape) Specifications
If an unlabeled tape is specified for input, the user must also specify:

Fixed or variable length records

Component Description for the IBM 3776 and 3777 Communication Terminal 4-29



Record size (maximum=255 bytes)

Block size (maximum=4000 bytes)

The starting record number or start the copy operation with record 1
Additional input or no additional input

Card Reader Input Specifications
If the input data source is the card reader, the operator also specifies:

« Additional input or no additional input

If the user specifies a valid, additional input device on this or any previous
“additional input” prompt, the appropriate input device prompts are displayed.
If no additional input is specified, the command entry process ends and the
procedure is stored in terminal storage.

Terminal Storage Space Used by Definition Commands

v The definitions and procedures are stored in 480* sections of terminal storage
specifically reserved for them. Console display messages are stored (spooled)
in another portion of terminal storage not included in these 480 sections (see
“List Spooled Messages™ under ‘““Terminal Utility Commands” in this section).
Each of the 480 sections of terminal procedure storage has 32 bytes. The
sections are allocated on an as required basis except for the Terminal
Initialization Procedure and the space for procedure names which are always
allocated. Sections required for each type of procedure (including overhead
for pointers, etc.) are as follows:

Sections Always Allocated

o Terminal Initialization Procedure - 8 Sections
+ Procedure Name Headers - 80 Sections

The procedure names are allocated 3 names per section. Up to 240 definitions
are possible.

Sections Allocated as Required By User

« Train Definition 8 Sections
o Carriage Control Definition 3 Sections
+ SSCP Message 1 Section for first 28 bytes of message

1 Section for each additional
28 bytes of message

« Host Input Procedure 1 Section per device defined**

« Host Output Definition 2 Sections printer

: 1 Section if not printer

» Utility Procedure 1 Section for each input device**;

2 Sections if output device is the printer;
1 Section if output device is not the printer

* The 20 IBM-supplied train images are stored in and occupy some of this space.

** For the Host Input and Utility procedures, a maximum of six input devices or data sets
can be defined. Two sections are used for a tape input or output specification if the data
set name is greater than eight bytes.
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Example of Procedure Storage Allocation

TIP PROCEDURE 8 Sections
Name Headers 80
10 TRAINS (5 IBM supplied and 5 user defined) 80
38 CARRIAGE CONTROL DEFINITIONS 114
18 SSCP MESSAGES
6 messages with less than 28 characters 6
12 messages with 57-84 characters 36
20 HOSTIN PROCEDURES
13 procedures with 1 device input 13
5 procedures with 2 device inputs 10
2 procedures with 4 device inputs 8
25 HOSTOUT DEFINITIONS
15 definitions with Printer specified 30
10 definitions with Printer not specified 10
9 UTILITY PROCEDURES
5 procedures with 1 input, output is printer 15
2 procedures with 3 inputs, output is printer 10
2 procedures with 3 inputs, output is not printer 8
120 Totals 428

Total space available = 480 Sections
Total space used = 428 Sections

Total procedure name headers available = 240
Total headers used = 120

Procedure-Related Commands
The operator uses the procedure-related commands to:

» Execute a stored procedure

» Display procedure information previously stored
« Display terminal status information

« Save and restore procedures

Execute a Stored Procedure (EXECUTE)
The EXECUTE command is used by the operator to retrieve a
previously-defined procedure from terminal storage and apply it to the
appropriate terminal operation. This command in conjunction with the
definition command saves repetitive keying or specifying of frequently-used
assignments, definitions, operations, and relationships.

EXECUTE Specify Data
The operator specifies the following information for the EXECUTE command.

« The user name of the stored procedure to be applied or executed
« For a HOSTIN, the starting record number to be used for the first diskette or
tape operation

For a UTILITY, the starting record number applies to any input or combination
of inputs. The terminal reads and counts records until the starting record
number is reached and then data will be written to the output device. The
starting record number for tape or disk input will be the sum of the starting
record number in the utility procedure plus the starting record number
indicated in the EXECUTE command minus one.
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If the operator specifies no starting record number, the record number specified
in the procedure is used to start the diskette or tape operation.

Executing Input and Utility Procedures
If an input or utility procedure to be executed has an undefined field, such as
data set name or an unspecified file number, only the screens that had missing
responses are displayed for completion or change by the operator. The prompts
are displayed in the same sequence as in the definition command and in most
cases the operator must specify the missing information before executing the
procedure.

After execution of an input starts a procedure message displays in the message
area of the display. As the operation completes, other messages may be
displayed.

Executing Qutput Procedures
The operator should be aware that the execution of a HOSTOUT procedure
activates a previously-defined assignment of a device or data set to a medium
type/medium subaddress. When the destination selecting FM header is
received from the host processor, the particular device or data set should be
ready to receive the accompanying data.

Display Definitions and Status (DISPLAY)
The DISPLAY command is used by the operator to display various types of
terminal data. Data requested is displayed in the message area of the screen.

Types of Data Displayed

The operator can request specific types of data to be displayed by this
command. The data types are as follows:

« The names of all definitions and procedures (N)
« Status of Devices (D)
» Status of Sessions (S)

Display the Names of Stored Procedures:

The operator can specify that the terminal display the names of all the stored
procedures.

« HOSTOUT procedures

+ HOSTIN procedures

¢ UTILITY procedures

« TRAIN definitions

« CARRIAGE control definitions
o SSCP message definitions

Display Device Status ‘
If the operator specifies that device status information be displayed, the status
of all physical and currently active devices attached to the terminal is displayed

in the message area. The types of status information displayed for each device
follows: '

« Busy or Not Busy

o Medium Type assigned to this device
Medium Subaddress assigned to this device
» Session associated with the device
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Display Session Status

‘Data Set Name associated with the assigned medium/subaddress, or File
Number associated with the assigned medium/subaddress

Carriage Control definition (name) assigned if printer

Train Image definition (name) assigned if printer (on 3777-3 only)

User of Device - host input, host output, or utility operation.

If the operator specifies that session status information be displayed, a
screenful of summary data for all sessions is displayed in the message area (the
operator is prompted to page to the next screenful for data on individual
sessions). The types of status information displayed for each session include:

Session Number

Device Assigned

Medium Type

Medium Subaddress

Data Set Name

File Number

Active State

Bracket State

Destination Selection status
. Intervention Required

Purge State

Chaining State =

Send or Receive mode

Bound State

Bind Data

Output Suspended

Input Interrupted

Decompaction Status

The operator may also display the actual contents of the decompaction table.

Console Display Placed in Dlsplay Hold Status

When data requested by this command is displayed in the message area of the
screen, the Console Display is put in display hold status and the DISPLAY
HOLD light turns on. If a system message arrives before the DISPLAY
command is completed, the MSG ALERT light turns on to notify the operator
that a system message was received and stored, but not displayed.

Dummy Devices for Procedure Definition (DUMMYDEY)

The DUMMYDEYV command allows the operator to define and store
procedures that require any attachable I/0 device, even if the particular device
is not attached to the terminal where the procedure is defined. With this
command, a terminal with a smaller 1/O configuration can be used to define
and store procedures for any possible 1/0 configuration of a 3776/3777 MLU
terminal.

After the procedures are defined on the smaller configuration, the USERSAVE
and USERREST commands can be used to transfer the procedures to the
terminal(s) with the larger I/0O configuration for actual procedure execution.

Save User Procedures (USERSAVE)

The USERSAVE command is used to transfer the user-defined procedures
from terminal storage to one of the diskette devices, to the tape unit, or to the
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USERSAVE Specify Data

card punch. This command can be used to make backup copies of all the user
defined procedures and to make copies of the procedures for other locations.

The operator specifies the following information for the USERSAVE
command:

« The output (to) device: a diskette device, the tape unit, or the card punch

« If tape output: the file number (and density if it is first use of an unlabeled
tape) :

« If disk output: the data set name and data set information

Restore User Procedures (USERREST)

USERREST Specify Data

The USERREST command is used to restore to terminal storage user-defined
procedures that were transferred by a previous USERSAVE command. This
USERREST command completely replaces the old set of procedures in terminal
storage with a new set of procedures. With these two commands, USERSAVE
& USERREST, a number of sets of procedures can be maintained and used, one
for each major application area of the terminal.

The operator specifies the following information for the USERREST
command:

» The input (from) device: a diskette device, the tape unit, or the card reader
« If tape input: the file number and disposition after use
o If disk input: the data set name and VOL ID name is desired

Note: After a USERREST, the procedure area may not be used until the next power on.

Terminal Utility Commands

Copy Data (COPY)

COPY Specify Data

Create Diskette (CDISK)
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The operator commands in the utility group are used to execute local
terminal-supplied procedures such as copy data, modify data set definitions,
and list pertinent terminal information. Utility commands are initiated (press
TERM REQ and enter the command name) in the same manner as the other
immediate commands.

The COPY utility is used to transfer data from one or more (up to 6)
locally-attached input devices to a locally-attached output device. (The
SAVEREST utility can also be used to transfer local data from one input
source.) ‘ ‘

The operator specifies the following information for the COPY command:

The specifications entered by the operator are the same as for the Define a
copy procedures (UTILITY) command. The chief differences are that all
required information must be specified for the COPY command and, as an
immediate-type command, COPY executes as soon as the last specification is
entered and the EOM key is pressed.

The CDISK utility is used to write a diskette 'voiume label.



CDISK Specify Data

The operator specifies the following information for the Create Diskette
command:

« Diskette device 1 or 2

« Volume identification

« Data set type: basic exchange or T type
« Owner identification

Note: All existing data sets are deleted.

Create Diskette Data Set (CDATASET)

CDATASET Specify Data

The CDATASET is used to create a data set on an initialized diskette (Create
Diskette utility performed.)

The operator specifies the following information for the Create Diskette Data
Set command:

o Diskette device 1 or 2

¢ Data set name

¢ Record size (basic exchange default=128 T type default=256)
« Expiration data

o Space allocated

« Multivolume indicator setting (only/continued/last)

« Bypass indicator setting (active or bypass)

« Write protect indicator setting

Change Diskette Data Set Label (CDLABEL)

CDLABEL Specify Data

The CDLABEL utility is used to change information in the specified diskette
data set label. :

The operator specifies the following information for the Change Diskette Data
Set Label command:

« Diskette device 1 or 2

« Current data set name to be changed

« New data set name (Leave blank if the name is not changed)

« Expiration date

« Bypass indicator setting (active or bypass)

+ Write protect indicator setting

Copy verify indicator setting

Multivolume indicator

Volume sequence number for a multivolume data set

The record size, space and type are displayed but may not be changed

Delete Diskette Data Set (DELETE)

DELETE Specify Data

The DELETE utility is used to delete an existing diskette data set.

The operator specifies the following information for the DELETE command:

« Diskette device 1 or 2
+ Name of data set to be deleted

An “assurance” prompt is displayed to make certain the desired action is being
taken.
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List Diskette Labels (LISTDISK)

LISTDISK Specify Data

The LISTDISK utility is used to display or print the volume label and data set
labels for each data set on a diskette.

The operator specifies the following information for the LISTDISK command:

o Input source: diskette 1 or 2
« Output to display.or printer

List Spooled Messages (LISTSPOL)

LISTSPOL Specify Data

The LISTSPOL utility is used to transfer system messages from terminal
storage to one of the locally-attached output devices.

System messages are stored (spooled) in an area of terminal storage which has
a message capacity of about 1000 messages of 80 bytes each. When the
message area is 80% full an operator awareness message is displayed in the
entry area of the screen. The operator can use the LISTSPOL. utility to save or

list the system messages. The spooled messages are overlaid when the storage
area is full. :

The operator specifies the following information for the LISTSPOL command:

« Output (to) device (a diskette device, the tape unit, the card punch or the
_printer) no device need be specified to allow an erase-only operation
« FErase or retain messages in the terminal storage area after the transfer

List Error Log (LISTLOG)

The LISTLOG utility is used to list the contents of the error log on the printer.
The error log generally consists of 3-position counters which count specific
types of errors that occur while the terminal is running.

Save/Restore Diskette (SAVEREST)

SAVEREST Specify Data
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The SAVEREST utility is used to duplicate a diskette. On a SAVE operation
an entire diskette is read as input, on a sector basis without regard to any label
information (except the volume label must be valid). The entire diskette
(original Data & Data Set Labels) is written on output to either the diskette or
tape. (The COPY utility can be used to concatenate input from more than one
source on local data transfers.)

The operétor specifies the following information for the SAVEREST
command:

« Input (from) device (diskette or tape unit)

« Output (to) device (diskette or tape unit)

« Input file number and disposition (if tape)

« Output file number and density for first usage (if tape)

Note 1: If the tape unit is the ‘‘from” or ‘““to” device, one file is copied.

Note 2: If a diskette is the ““from” or *“to” device, the entire diskette is copied.



Find a Message (FIND)

The operator uses this command to display a screenful (page) of system
messages that have been previously received and stored in terminal storage. In
conjunction with the PAGE BACK and PAGE FWD keys, the operator can
display any or all of the messages in terminal storage.

To display the desired message(s), the operator specifies a “message received”’
time in response to the first command prompt. The screen displays the first
message received or transmitted at or after the specified time followed by a

_screenful of the succeeding messages. If the specified time is in the future, a

Write/Print Tape Volume

TLABEL Specify Data

Control Tape (TAPE)

TAPE Specify Data

screenful of the most recently received messages is displayed. The display is
placed in hold mode (Display Hold indicator on) when this command is
executed. :

Label (TLABEL) ‘
TLABEL is used to specify the information to be written on a tape volume
label or to list the labels of an existing labeled tape. -

The operator specifies the following for a TLABEL command:

« Write a new tape label or print the labels of a labeled tape
e Volume ID and owner ID (if writing new volume label)
e High or low density recording

TAPE is used to change or control the position or status of the tape reel on the
3411 Magnetic Tape Unit.

The operator specifies the following information for the TAPE command:

e« One of the following tape control commands

Backspace file
Backspace record
Erase record gap
Forward space file
Forward space record
Rewind
Rewind and Unload
Write tape mark
« The number of times (maximum=255) the specified tape control command
is to be repeated :

Miscellaneous Commands

Execute Tests (TESTS)

Using these commands, the operator can:

« Execute various test procedures
« List statistical data about the terminal operations and
« Perform other miscellaneous functions

The TESTS command is used to execute either the Ripple Print, Clean Print, or
Wrap test. This command can be executed only when the device to be tested is
not in use. The TEST light is on during execution of the Wrap test.

Note: The 3777-4 does not execute the Clean Print test
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Line Trace (TRACE) ,

The TRACE command is used to start or stop the printing of all communication
line information frame (I-Frame) data received or transmitted. If the printer is
being used for another operation, the trace data is intermixed with data for the
other operation. Trace data is printed in 8-character groups, 8 groups to a print
line. ‘An R to the left indicates a received buffer; a T indicates a transmitted

- buffer; the session number, 1-6, follows the T or R. Operator ID reader data is
not printed if it is secure data and is indicated by an ““S” following the “T”’;
only the header information (TH/RH) is traced. A dash (~) character after the
T or R indicates a negative response.

Note: A two-printer 3777-4 always directs trace data to the first (PR, X‘60’) printer.

Line Statistics (LINE)
The LINE command is used to display and optionally print the operational
statistics for the communication line and/or to reset the counters to zero. The
statistics are displayed in the message area of the screen. During execution of
the LINE command, the Console Display is put in display hold status (see
“Display Definitions and Status” under ‘‘Procedure-Related Commands’’).

Tape Statistics (TSTAT)

This command is used to print operational statistics for the magnetic tape unit.

Terminal Status (STATUS)

Using this command, the operator can verify or change the status of these
communication specifications:

« Attended or unattended mode of operation

« Full-or half-speed data rate*

« Whether switched network backup (SNBU) is to be used
« Multiple signal interrupt

» Full SNA Spool Monitor

*Become effective after an ENABLE command.

Power Off Terminal (POWEROFF)
Using this command, the operator may specify that the terminal should be
powered off when current activities terminate and that current log information
be updated. The POWEROFF command aborts all online operations.

Note: The 3262 Printer (3777-4) must be powered off manually.

Set Date and Time (SET)
This command is used to set or correct the date (month, day, year) and time
(hours, minutes, seconds) that is maintained by the terminal. The day of the
month and the hour and minute (ddhhmm) are appended to all messages
displayed in the message display area of the screen. (The operator is also
prompted to enter the date and time at power on.)

Set/ Change Security Code (SECURITY)
Using this command, the operator can enter from one to eight (1-8) characters,
which the terminal scrambles and stores as a security code. The security code
protects terminal operation from alternation by unauthorized personnel. Any

4-38



keyboard character, including the space bar, can be entered as valid input to
the security code. For further protection, the security characters are not
displayed as they are entered.

Effect of Security Code on Terminal Operation

After the security code is entered and stored, it affects the following terminal
operator commands:

Procedure Definition Commands: When the operator enters any of the
following commands and attempts to add, change, or delete a stored procedure,
a prompt is displayed: ‘enter security code to complete function’:

CARRIAGE
HOSTIN
HOSTOUT
SSCP

TIP

TRAIN
UTILITY

The operator has three tries to enter the valid security code (if one already
exists) or to enter a new security code.

Enter Cryptographic Key (KEY) Command: When entering the KEY
command, the security code is required before the master cryptographic key
" can be entered or changed.

Restore User Procedures (USERREST) Command: When the operator enters
the USERREST command, a security code is required after the prompt is
displayed containing the warning that a power off /power on sequence is
required. '

Invalidating Security Code Requirement ,
The operator has the option to invalidate the SECURITY command. After this
option is specified, any further attempts to use the SECURITY command will
be invalid until the procedure area of terminal storage is restored either by: (1)
a USERREST command of new procedures without the invalidate option, or
(2) installation of a new terminal storage element (diskette).

Features and Accessories (3776 Models 3 and 4/3777 Models 3 and 4)
This section describes the special and specify features and accessories
(purchase-only items) available for the 3776/3777 MLU terminals. (Refer to
the “Functional Characteristics” section for a description of the basic
functions and features.) Input and output devices that can be cable-connected
to the controller, and special features for these devices, are described under
“I/0 Attachments” in Chapter 5.

The following features are not available on the 3777-4:

ID Card Reader

‘Door Keylock

Encrypt/Decrypt

Dual Door Keylock

High-speed Digital Interface .

V.35 Interface/High Speed Local Attachment to 3705 11

o o o o o o
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Magnetic Dlskette Storage

Operatiims
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The Diskette Storage Devices are compact units contained in the terminal’s
base. Data is recorded on a small flexible operator-changeable diskette. The
Diskette Storage Device can accept input data entered into the controller’s
buffers either from the communication line durmg an online host output
operation, or from an attached 2502 Card Reader, an attached 3411 Magnetic
Tape Unit, or from another Diskette Storage Device during an offline or local
utility operation. Output data from a “read diskette’ operation can go to the
card punch, another diskette dev1ce, the prmter the tape unit, or the host

‘ processor

Two diskette devices can be ordered as special features on the 3776/3777
MLU terminals. The first Diskette Storage Device is contained in the lower
left side of the controller.. The second is contained in an extension attached to
the right side of the controller. Each diskette provides a maximum of 246,272
bytes of data storage.

Depending on whether one or two diskette devices are attached, and the
availability of other attached I/O special features, the following diskette
operations are possible:

« Read from diskette 1, write to diskette 2 (single data set or all active data
sets).

+ Read from diskette 2, write to diskette 1 (single data set or all active data
sets).

« Automatic continuation of an online or offline job (writing or reading) from
diskette 1 to diskette 2 and from diskette 2 to diskette 1.

-« Transmit to another I/O device type (or the line) from diskette 1, receive

onto diskette 2 from another device type or the line.
« Transmit to another I/0 device type (or the line) from dxskette 2, receive
onto diskette 1 from another device type or the line.

The ability to concurrently transmit data from one diskette and receive data on
the other diskette is possible when 2 or more sessions are active. The ability to
buffer card medium and print medium data on a diskette during a host output
job permits maintaining the availability of the card punch or printer for high
priority jobs. The individual operations are:
Online Operations _Local or Offline Operations
Diskette 1 to line  Card Reader to Diskette 1
~ Diskette 2 to Line Card Reader to Diskette 2
Line to Diskette 1 Diskette 1 to Card Punch
Line to Diskette 2 Diskette 2 to Card Punch
Diskette 1 to Diskette 2
~ Diskette 2 to Diskette 1
Diskette 1 to Magnetic Tape Unit
’ Di}skette»Z to Magnetic Tape Unit
Diskette 1 to Printer 1 or 2*
Diskette 2 to Printer 1 or 2*

Magnetic Tape Unit to Diskette 1
Magnetic Tape Unit to Diskette 2

* The 3777-4 can have two 3262 printers attached.

To use a Diskette Storage Device as a logical line printer or card punch, the v
operator executes an OUTPUT or HOSTOUT command to assign a diskette



Diskette Records

Diskette Record Sizes

Diskette Data Sets

Diskette Data Set Usage

device to a particular medium/subaddress. During the subsequent host output
operation, card medium or print medium data can be written on the assigned
diskette device. Card-image data on a basic exchange diskette can be
transmitted on a host input operation as if it came from an actual card reader.

A record written on a 3776/3777 MLU diskette occupies one, two, or four
sectors depending on the data set type specified by the operator and the buffer
size in the Bind command parameter. Records consisting of less than 128 (or
256 or 512) significant bytes are padded with null characters (hex ‘00’). Refer
to “Appendix E - Data Formats” for more information.

The following record types and associated maximum lengths are available:

Data Set Type Range Record Type Length

Basic Exchange 1-128 Card Medium 128
Print Medium 128
Exchange Medium 128

SDLC T Type * 256,512 Line Image 512 max.

* T-type data sets can be written only from the line and are written in 3770 nonsequential
format. T-type data sets can also be read and transmitted to the host (see “* Appendix E -
Data Formats™). :

Each group of records for a particular job is identified by a data set name that
is entered by the operator or assigned by the terminal. On output from the
diskette, all records written on the diskette under this data set name comprise
the data for that job. During a host input (online) operation, all data sets on
the diskette or any specified data set can be transmitted. After transmission,
data can be deleted if specified in the user command.

Terminal-assigned names are created by appending the current time to the
letters SL.. Operator-assigned data set names may be up to eight characters.
The 3776/3777 MLU can handle up to 19 different data sets on a single
diskette. Data sets exceeding the diskette capacity can be continued on
another diskette. During an online receive operation or an offline
card-to-diskette operation, the controller signals the operator when the data set
capacity has been reached. The operator can continue the job after replacing
the full diskette with another diskette if multivolume was specified by the
operator command.

If a second Diskette Storage Device is present and not in use for an online or
local operation, continuation on the second diskette is automatic, when
specified, and multivolume data sets are allowed. When the data set capacity
has been reached on the second diskette, continuation on the first diskette is
automatic. This first-to-second-to-first operation continues until the data set is
complete or a device becomes unavailable.

The following table shows the relationship between the operations and the data
set types: '

Basic SDLC
Operation Exchange T Type
Host Input Yes Yes (Card Medium only)
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Diskette Usage Considerations

Data Set Labels

Host Output Yes Yes

Utility Input (from) Yes Yes

Utility Output (to) Yes No
Basic exchange diskettes are written in a sequential format; T type diskettes
are written in the 3770 nonsequential format. Using T-type diskettes, the
3776/3777 MLU performance will not match the T-type diskette performance
of other 3770 terminals. For more information on formats and compatibility,
refer to “Appendix E - Data Formats.”

Diskettes may be used as input or output devices for local utility operations and
for sending data to and receiving data from the host processor. Once a diskette
device is in use for one of these operations, it is unavailable for any other use
until the data set in use is closed or the device is cancelled by the operator.

Thus, a disk device that is sending data, cannot be interrupted to receive data.

The usage specifications available for diskette input and output are included in
the descriptions of the operator commands that initiate the various operations.
Refer to the section “Terminal Operator Commands” in this chapter.

Each data set on the diskette is identified in a Data Set Label, which is shown
in Appendix E. A data set must be “closed” before it can be accessed for
transmission, printing, punching, etc. A data set is closed (depending on the
job) in one of the following ways.

e Card Reader to Diskette: EOF from the Card Reader (if no additional
input) '

e Magnetic Tape Unit to Diskette: EOF from the Tape Unit (if no additional
input) '

« Line to Diskette: When an EDS FM header is received

« CANCEL command is executed by the operator

« The job comes to an abnormal end

Note: Closing a data set requires that the disk head seek to track 0 on the diskette,
thereby affecting throughput based on the number of tracks to be crossed.

As stated before, up to 19 data sets with different names can be accommodated
on the diskette. Each different data set name requires one of the 19 sectors
reserved on track 00 for a label for that data set. Anytime a data set is created,
an additional data set label sector (one of the 19) is used.

' When a data set fills from the line, and the data set is continued on a second
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diskette (multivolume data set), a data set is opened on the second diskette
using the same name as the one that filled the first volume. If the Volume
Sequence Number field has an entry in the Data Set Label on track 00 of the
first diskette, the Volume Sequence Number is updated on the second diskette.

When you read a multivolume data set, the following messages appear under
the operator action.

* Message Dn 344 appears on the initial read as follows:

Dn 344 MULTIVOL DSNAME = dsname
CONT (Y,N)=



« Message Dn 345 appears when all data from the first diskette has been read
and a volume switch is needed; it also appears on each additional volume

switch.
Dn 345 MOUNT FOR DSNAME = dsname

For nonsequenced volumes, the Dn 345 message will appear even if the correct

volume is in the drive for the volume switch. The operator must open and close
the drive to continue the operation.
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Basic Exchange Format

Diskette Create Function

Diskettes

Data Set Allocation

Starting Record Number

Operator ID Reader
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Basic Exchange format refers primarily to the sequeénce in which records are
written on the diskette. For compatibility with non-3770 systems or devices,
3776/3777 MLU can write and read diskettes using the basic exchange format.

If a diskette is to be written in basic exchange format, it must be so specified
during the Diskette Create procedure. Data transmitted from diskettes written
in SDL.C T type format by the 3770 is transmitted in 256-byte blocks (two
128-byte records per block), or in 512-byte blocks (four 128-byte records per
block).

Basic exchange diskettes written on a non-3770 IBM product can be read for
transmission.

New diskettes, or diskettes that have been used previously on other machines
(IBM 3741 or 3742, for example), must be prepared for use on the 3776/3777
by performing the Diskette Create function before T-format data sets can be
written on them. Diskettes previously written on other machines in basic
exchange format can be read by the 3776/3777 MLU as shown in Appendix E.

Other diskette utility commands are briefly described under “Terminal Utility
Commands” in the section “Terminal Operator Commands.” Detailed
instructions on how to use the diskette utilities will be provided in the
Operating Procedures Guide.

Diskettes used with the Diskette Storage Devices consist of a small flexible disk
about 8 inches in diameter enclosed in a holder. Appendix F describes the
diskettes used by the 3770, and describes diskette labeling and recommended
handling procedures.

When the diskette is the output device, data set space for new data sets is
allocated based on the response to the SPACE = prompt in the procedure.
When a number is entered in response to SPACE=, the first free area sufficient
to encompass that number of records is used. When the system is to assign
space, the largest available area will be used.

For Basic Exchange format, the starting record number is the nth record in the
data set. For T- format, the record number refers to T-format records, or
request units (RUs), and does not correspond to the number of output, print or
punch records contained in the RUs. When “all active read” is specified, the
starting record number is ignored.

This special feature device reads magnetic stripe operator identification cards
(or badges). The ID reader is mounted behind the controller cabinet door,
above the Auxiliary Operator’s Panel. This feature is enabled for any console
read (Proceed light on). It is normally only used for a SSCP REQ function and
uses the SSCP REQ data format is if it had been keyed in. After the ID card
data is read into the buffer, the 3776/3777 MLU generates an EOM and sends
the data to the host processor.



Secure data from the ID card is not displayed, printed, or written in terminal

_storage to maintain security of the badge data at the terminal.

Front Feed (3776 Only)

Cards must be 3-7/8 by 2-1/8 inches, and between 0.007 and 0.045 inch
thick. The magnetic stripe must be encoded in the American Banking
Associdtion format, which provides for up to 40 characters, 37 of which are
discretionary. Card format and character sets are shown in Appendix B.

¥

This special feature simplifies forms changes and reduces the operator set-up

- time required to renew the forms supply or to change the forms type. With the

Audible Alarm

Door Keylock

Keylock

Front (forms) Feed Feature installed, the paper supply may be set on the floor
directly under the keyboard to extend the height of the supply stack. Forms
may be alternately loaded from the rear of the 3776 models. The forms
stand/stacker enclosure at the rear remains a standard feature of the 3776
models with or without the Front Feed Feature.

This special feature provides a louder signal than the Operator Attention
Speaker. The alarm can be enabled or disabled by the operator. When
enabled, and during any job not using keyboard input, the alarm sounds for any
operator attention condition.

This special feature adds a keylock to the right- or right and left-hand
controller cabinet doqr. ‘Two keys are provided with each lock.

This special feature provides a key-operated switch on the Auxiliary Operator’s
Panel behind the cabinet door. This switch can be turned off to disable the

" terminal operation through the keyboard and must be on to start operations at

ASCII

the keyboard.

The ASCII special feature is available for use in the U.S. and Canada.
Differences between EBCDIC-coded and ASCII-coded machines are described
in Appendix G.
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Cryptographic (Encrypt/Decrypt) Feature

The Encrypt/Decrypt special feature on the 3776/3777 MLU terminals is part
of the IBM Cryptographic Subsystem used in System/370 SNA networks to
protect information from unauthorized users. The Cryptographic Subsystem is
a combination of software and hardware that protects information transmitted
between the host application program and the MLU terminal. Three IBM
products provide this level of data security and combine to form the IBM
Cryptographic Subsystem:

e Programmed Cryptographic Facility Program Product 5740-XY5 for
0S/VS1 and OS/VS2 MVS

» Encrypt/Decrypt Feature, Program Number 57 35—RC2 for ACF/VTAM

« Encrypt/Decrypt Feature for the 3776-3/3776-4/3777-3 Terminal

These three products use the Data Encryption Standard (DES) of the National
Bureau of Standards (Federal Information Processing Standard #46, January
15, 1977). A key-driven DES algorithm in the host processor and in the

‘terminal uses a complex series of transposmons and substitutions to disguise

the meaning of data.

Cryptographic Subsystem Functions by Product

The three products of the subsystem provide the following functions or
services:

O0S/VS1 or OS/VS2/MVS Programmed Cryptographic Facility
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The Programmed Cryptographic Facility in the host processor’s system control
program provides:

« A macro for invocation by the ACF/VTAM Encrypt/Decrypt feature or
installation application for the use in encrypting data for transmission over
communication lines.

o A key generation utility to generate and store (in encrypted form) loglcal
keys that are used in data encryption and decryption.

« Management functions to enhance the security of cryptographic keys, and to
manipulate these keys with minimum user involvement.

» An assembler macro interface to the encryption/decryption algorithm
enabling a user to protéct data by means of the user application programs.

The Programmed Cryptographic Facility provides a user with the ability to
encrypt and decrypt data. Using this product in conjunction with the
ACF/VTAM Encrypt/Decrypt feature and the Encrypt/Decrypt feature on
the 3776/3777 MLU terminal, the user can encrypt and decrypt transmitted
data. Using this product in conjunction with user application programs, the
installation has the ability to encrypt and decrypt stored data.

In a communications environment, when data is to be encrypted for
transmission to the ML.U terminal, the access method or application program

" calls the key management function, indicating the terminal that has requested

encryption. The key management function is-requested to generate a unique
operational key that is encrypted under the host system master key. This
operational key is used as the session key and is also encrypted under the
terminal master key (the key previously generated by the key generation
function to be associated with the particular ML U terminal now under
consideration). The session key is transmitted to the MLU terminal (in the
Bind command) where it is stored. All data thereafter transmitted to the
terminal during the session is encrypted, and all data received from the
terminal is decrypted under the session (operational) key.



For more information on the cryptographic subsystem, refer to the following
manuals:

Programmed Cryptographic Facility General Information Manual,
GC28-0942

IBM Cryptographic Subsystem: Concepts and Facilities, GC22-9063

ACF/VTAM Encrypt/Decrypt Feature
The Encrypt/Decrypt feature in the host processor’s access method performs
the following functions:

o Operates with ACF/VTAM during sessions between a 3776/3777 MLU
terminal and a VTAM application program.

o Allows the user to define a logical unit as requiring session level
cryptography.

« Permits encryption and decryption of messages during logical unit to logical
unit sessions. Selected messages or all messages in a session may be
specified for encryption.

» Permits applications to select encryption on a session basis.

The ACF/VTAM Encrypt/Decrypt feature operates in conjunction with and
communicates with the Programmed Cryptographic Facility program product.
Together they perform data encryption/decryption using the appropriate
macros. This ACF/VTAM feature also requests key management functions of
the Programmed Cryptographic Facility.

With this feature installed, the ACF/VTAM system may be defined to require
encryption/decryption. ACF/VTAM may also be defined to allow an
application to request encryption on a session basis. Within a particular
session, either all messages or specified messages transmitted by ACF/VTAM
may be encrypted.

3776/3777 MLU Terminal Encrypt/ Decrypt Feature
The Encrypt/Decrypt feature on the terminal performs the following
functions:

« Enables data transmitted over communication lines to be protected.

« Encrypts and decrypts data using a hardware/software implementation of
the Data Encryption Standard.

« Protects session data encrypting keys by a user-entered controller master
(logical) key.

The 3776/3777 MLU terminals use a hardware/software implementation of
the Federal Data Encryption Standard algorithm to encrypt/decrypt data
messages. Encrypted messages received from the host processor are decrypted
before being routed to their destination at the terminal. Messages sent to the
host are encrypted just before bemg sent over the data link to the host
processor. :

Note: Depending on line speed and device speed, throughput may be degraded when using
the Cryptographic feature. The user is responsible for restoring the master key at the
terminal if it is lost for any reason (for example, as a result of maintenance).

Preparing the Terminal for'Cryptographic Sessions

" To prepare the terminal to send and recelve encrypted data, the following
actlons must occur at the termmal
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1.

2.

The operator uses the physical key to set the Cryptographic Key Entry
keylock to the ENABLE position.
Using the KEY command (see “Terminal Operator Commands”), the

operator enters the master cryptographlc key (logical) for the terminal
(KLU).

The terminal master key (KLU) protects the unique data encrypting keys used

by

the sessions and was previously generated by the key generation function of

the Programmed Cryptographic Facility in the host processor. Once the
terminal master key is properly entered, it cannot be displayed or printed and is
sustained by a mercury battery when normal line power is not present. A

me

rcury battery for the Encrypt/Decrypt feature is available as a

purchase-only accessory from IBM.

Establishing a Cryptographlc ‘Session with the Host
Figure 4-4 shows an example of estabhshmg a cryptographic session.
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1.

The host indicates that session le\}el cryptography is required by setting bits
in Byte 26 and 27 of the BIND command (see ‘“SNA Network Commands”
in Chapter 8).

The host takes the unique session key (KS), encrypts the session key under
the terminal master key, EKLU (KS), and sends it to the terminal in bytes
28-35 of the BIND command.

. The terminal generates a seed value (N). The seed value is encrypted under

the session key, EKLU (KS) to generate a test value, EKS(N), which is sent
back to the host in bytes 28-35 of the positive BIND response.

Note: If the BIND command is accepted by the terminal, the process continues as in
step 2 and 3 (following). If the terminal does not accept the BIND command, it sends a
negative BIND response of “CRYPTO Component Failure” or “Invalid Session
Parameter” instead of the positive response.

. Before sending encryp’ted data RUs, the host sends a Cryptographic

Verification (CRV) command to the terminal.

The CRYV command verifies that both the host and the MLU terminal have
the same cryptographic feature and’ that both are using the same session key.

The host takes the test value, EKS(N), received in the BIND response from
the terminal, and, using its decryption and encryption functions, generates a
test value, EKS(N-bar) to return to the terminal.

. The terminal uses the session key (encrypted under the terminal master key)

to decrypt the test value, EKS(N-bar), received from the host in the CRV
command. The result of this decryption is a seed (or test) value (N) that is
compared to the original value of N that was sent to the host in the BIND

response.

If the two values of N compare, the terminal returns a positive response to
the CRV command and is enabled to perform its cryptographic function on
RU data.

If the two values of N do not compare, the terminal returns a negative
response, Parameter Error to the host.



If the CRV command is received in a session not designated for the
cryptographic function, the terminal returns the negative response,
“Function Not Supported” to the host.

Host 3776/3777 MLU

1. BIND

>

BIND resp + EKS (N) 2

‘. 0000600000 escccccsccnssccccscccchoo

3. CRV + EKS (N-bar)

A
L 4

CRV resp 4,

SDT

-
L 4

SDT resp

‘. 0000000000000 0000000000000000R0c

DATA

L 4

etc,

Figure 4-4. Example of Establishing a Cryptographic Session

Inbound Cryptographic Data (MLU to Host)
After the BIND and CRV commands have been properly received and
responded to, the terminal encrypts the RU portion of all data messages
inbound to the host for the specified session. All inbound RUs are padded, if
necessary, to produce an RU length that is a multiple of eight. Thisis a
restriction imposed by the Cryptographic Subsystem and means that RUs may
arrive at the host 'with from one to seven padding bytes. If padding is
necessary, the terminal sets the Padded Data Indicator in the request header
(RH) and includes a count of the number of pad characters in the last byte.

Outbound Cryptographic Data (Host to MLU)
The host processor has the option to selectively encrypt data messages bound
for the terminal in a cryptographic session. The MLU terminal examines the
Encrypted Data Indicator in the request header to determine which RUs to
decrypt. If byte 26 of the BIND command specified ‘“Mandatory Crypto”, the
terminal decrypts all RUs regardless of the setting of the Encrypted Data
Indicator. The host handles padding in the same manner as the terminal.
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Communication Features

An SDLC communication driver is-a standard featuire on the 3776/3777 MLU
terminals.’ The SDLC communication driver can operate either over single or
multi-drop line connections and does not-have a business machine clock. One
of the following attachment special features is required for attachment to
user-supplied standalone Data Circuit Terminating Equipment (DCE) or to an
IBM standalone modem (also a DCE). (The DCE abbreviation formerly
applied to the more general designation: Data Communication Equipment).

EI4A RS-232C Interface (U.S.A. and Canada)

This special feature provides an interface and a cable for the attachment of
standalone DCEs. The standalone DCEs provide an EIA RS-232C interface
and their own clocking for operation at speeds between 2400 bps and 19.2
kbps when connected to the 3776/3777 MLU terminals. This special feature
operates over switched or nonswitched communication facilities.

CCITIT V.24/V.28 Interface

CCIIT V.35 Interface

This special feature for World Trade countries provides an interface and a
cable for the attachment of standalone DCEs which provide a CCITT
V.24/V.28 interface. The standalone DCEs also provide their own clocking.
The special feature of the 3776/3777 MLU terminals operates over switched
or nonswitched voice-grade communication facilities at speeds between 2400
and 9600 bits per second.

World Trade: This special feature provides an interface and a cable for the
attachment of standalone DCEs that provide the CCITT-V.35 interface. The
standalone DCEs also provide their own clocking for operation over a
wideband communication channel at 20.4 kilobits per second.

This special feature provides for direct high speed local attachment to a 3705-11
at 14.4 kilobits per second with maximum cable length of 51.8 meters (170
feet).

U.S.A. and Canada (not 3777-4): This special feature provides for direct high
speed local attachment to a 3705-II at 14.4 kilobits per second witha
maximum cable length of 51.8 meters (170 feet).

CCITT X.21 Interface (World Trade)

This special feature provides an interface and a cable for the attachment of
standalone DCEs that provide the CCITT-X.21 interface. The standalone
DCEs also provide their own clocking for operation at 2400, 4800, or 9600 bits
per second over nonswitched lines using SDL.C procedures. This interface
feature is available for attachment to the Japanese NTT DDC Nonswitched
Network only.

High-Speed Digital Interface (not 3777-4)
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This special feature provides an interface and a cable for the attachment of
standalone DCEs which provide the High-Speed Digital Interface. The
standalone DCEs also provide their own clocking for operation at speeds up to
19.2 kilobits per second (20.4 kbps in World Trade countries) when connected
to the 3776/3777 MLU terminals. This special feature operates over a wide
band communication channel. ’



Digital Data Service Adapter (DDSA-U.S.A. only)

This special feature provides for attachment to the Digital Data Service
network for SDLC transmission at 2400, 4800 or 9600 bits per second. This
attachment feature can operate over single or multi-drop line connections.

V.35 Interface/High-Speed Local Attachment to a 3705-IT

This special feature for all countries provides a cable and interface for direct
(without modems) local attachment of a 3776-3/3776-4/3777-3 to a 3705-11
Communications Controller. This special feature attaches to a Half-Duplex
Line Set Feature in the 3705-11 for two-way alternate data mode operation at
14,400 bps. On the 3776-3,-4/3777-3, this feature can be attached to a
Full-Duplex Line Set Feature in the 3705-1I for two-way simultaneous data
mode operation; also at 14,400 bps. The maximum cable length is 51.8 meters
(170 feet). A special feature of the Line Interface Base in the 3705-II provides
business machine clocking. This V.35 Interface Feature cannot be installed
with the EIA Interface Feature or the High-Speed Digital Interface Feature.

Switched Network Backup (U.S. and Canada)

Katakana Feature

This specified option can be used with the Point-to-Point or Multipoint
Tributary line configurations and allows alternate use of switched network
facilities as backup communication lines. Switched-network backup operation
must be specified in the STATUS command. When the modem is connected to
a switched network, calls must be dialed and answered manually. The same
line control (non-switched point-to-point or multipoint) is used when operating
on a switched network.

When this option is specified, SNBU will override the permanent
REquest-To-Send interface signal and two-way simultaneous data mode
(formerly called full duplex mode) without having to change the Termmal
Initialization Procedure (TIP).

Switched network backup operation is not a feature within the 3776/3777
MLU terminal. However, when this mode of operation is selected with these
terminals through the use of appropriate attached modems and communications
facilities, these terminals operate in half-duplex data communications
(two-way alternate).

This specify feature provides a Katakana 127-character set for the 3776
console-mounted line printer, and the 3776/3777 MLU Console Display, and a
Katakana keyboard for the 3776/3777 ML.U. The character set is shown in
Appendix B. Using this character set reduces printing speed to 80 lines per
minute maximum on the 3776 Model 3, or 160 lines per minute on the 3776
Model 4. The Katakana print belt can be interchanged with the optional 48-
and 64-character set Japanese print belts on the 3776 Models 3 and 4 printer
with a resulting increase in throughput.

When using a 48- or 64-character set print belt on a Katakana printer, the
3776 converts the EBCDIC equivalent of the lowercase alphabetic characters
(a through z) to uppercase alphabetic characters before printing them. For
example: EBCDIC hexadecimal ‘81’ converts to hexadecimal ‘C1°.

If characters in print data are not present on the line printer belt, a hyphen(-)
prints.
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Additional Print Belts (3776 only)

Additional print belts (purchase-only accessories) are available for the 3776
console-mounted line printer. Belts are available for the 48-, 64-, and
94-character sets for various countries, as shown in Appendix B. Print belts
are not interchangeable between the 3776 Model 1 and Model 2 nor the Model
3 and Model 4. Belts are interchangeable between the 3776 Model 1 and
Model 3 or the Model 2 and Model 4. ASCII character set belts are also
available for use in the U.S. and Canada.

Additional Print Trains (3777-3/3203 only)

See Chapter S for the IBM 1416 Print Train Arrangement available for the
IBM 3203 Printer Model 3. ' ’

Additional Print Bands (3777-4/3262 Only) :
‘Additional print bands are available for the 3262 line printer. Bands are
available for the 48-, 63-, 64-, 96~, and 128-character sets plus the
116-character Canadian French and 127-character Katakana sets.

Operating Controls (3776 Models 3 and 4/3777 Models 3 and 4)

POWER ON/OFF Switch: This switch is located on the left side of the knee
hole on the controller housing and controls ac power to the terminal. When
power is turned on, the bring-up diagnostics run and the terminal is left with all

" lights off except code 900 in the NPR indicators.. Any other NPR being on
signals a failure in the terminal’s electronic components or that the Keylock is -
off. If the tests run successfully, the PROCEED light is turned on and the
operator is prompted in the entry area of the display to specify the current date
and time and whether or not the communications adapter should be enabled. If
the communications adapter is to be enabled, the logon messages (SSCP
messages) will be sent to the host processor as part of the terminal initialization
procedure when the terminal receives an ACTLU command from the host. The
operator should proceed as described in the Operating Procedures Guide for
the 3776-3/3776-4/3777-3 and the Operating Procedures Guide for the
3777-4.

Auxiliary Operator’s Panel and Battery Enclosure
The auxiliary operator’s panel (Figure 4-5) is located behind the door on the
controller base. It contains the SYSTEM RESET switch and certain special
feature controls, as follows:

Key Entry Enable/Disablé Keylock (not 3777-4): This keylock must be in the
ENABLE position for the operator to enter the terminal’s master (logical)
cryptographic key (see ‘“Terminal Operator Commands—KEY Command”’).
The KEY ENTRY switch must be in the DISABLE position at all other times.
If this switch is in the ENABLE position at power-on/off time, the terminal’s
master cryptographic key may be destroyed.

SYSTEM RESET Switch: This switch causes the terminal to interrupt any
operation in progress and leaves the terminal in the same power-on state as
described under “POWER ON/OFF” switch. The SYSTEM RESET switch
does not erase the error log, the line statistics, or the stored procedures. The
current status of the machine remains in effect.

Keylock: This is the key-operated switch for the Keylock special feature (see
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“Features and Accessories”). This switch must be on for operations initiated
at the terminal.

KEYLOCK

/
O O

SYSTEM
: RESET

Audible Alarm (behind panel) ——)

Key Entry Keylock

Cryptographic Battery (inside enclosure)

Figure 4-5. 3776/3777 MLU Auxiliary Operator’s Panel and Battery Enclosure

Keyboard Switches, Keys, and Lights (Figure 4-6 & 4-7).

Switches

ALARM: Turning this switch on enables the Audible Alarm feature, if
installed, to sound when the Operator Attention Speaker sounds. The Audible
Alarm is a louder and continuous signal.

PUNCH PRINT: Turning this switch on causes cards to be printed
(interpreted) as they are punched (the 3521 must have the Card Print feature).
The switch may be changed at any time. Refer to ‘3521 Special Features” in
Chapter 5 for more information.

MSG ATTN (Message Attention): The setting of this switch determines
whether or not the Operator Attention Speaker sounds when a message is
displayed. In the MSG ATTN position, the speaker sounds when each message
is first displayed to alert the operator to an unsolicited message. If the operator
has made an inquiry and is expecting a response or if many messages are
received, this switch should be turned off.
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Keys
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CARR REST (Carriage Restore) (3776 MLU only): This key causes the forms
on the printer to advance to the first printing line on the next form, as defined
by the carriage control definition in effect. This key cannot be used when the
printer is in ready. -

CARR SPACE (Carriage Space) (3776 MLU enly): This key causes the forms
on the printer to feed one line. The printer must riot be ready.

PRTR START (Printer Start) (3776 MLU only): This key indicates to the
system that the printer is prepared for operation. Print operations cannot be
executed unless the printer is in the ready condition.

PRTR STOP (Printer Stop) (3776 MLU only): This key indicates to the
system that the operator wants to stop the printer. The printer stops after the
operation currently in progress is completed. The printer must be stopped for
any manual operation such as-aligning forms or using the CARR REST or
CARR SPACE Keys.
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Figure 4-6. 3776 Models 3 and 4 Keyboard
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Figure 4-7. 3777 Models 3 and 4 Keyboard

OPR ACTN (Operator Action): This key is used by the operator to determine
what should be done when the OPERATOR ACTION indicator is on. This
may involve, for example, device intervention. A unique identifying number is
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also included with each message. When all operator action conditions have
been handled, the OPERATOR ACTION indicator is turned off. The bottom
three lines of the display (called the entry area) are used to communicate with
the operator and any other function using the entry area is cancelled by the
OPR ACTN Kkey. :

SSCP REQ (System Session Control Point Request): This key allows the
operator to key in a message for transmission to the SSCP in the host. The
PROCEED indicator comes on and the operator specifies the session on which
the message is to be sent and the text of the message. The message may be up
to 122 characters in length.

The operator indicates the end of message by pressing EOM. The message is
then sent to the SSCP and moved to the message area of the display.

After pressing SSCP REQ and possibly keying data, the operator may use the
ID reader to enter additional information. The data read by the ID reader is
not displayed. Maximum message length is 120 characters. If the bottom three
lines are in use by another function when this key is pressed, the other function
is cancelled.

If presentation is inhibited (INP received from the host), the message is
overlaid with asterisks when moved to the message area of the display.

APPL REQ (Applicatidn Request): This key allows the operator to key in a
message for transmission to the host RJE application program.

The PROCEED indicator comes on and the operator enters a message with a
maximum length of 120 characters.

The operator indicates the end of message by pressing EOM. The message is
then sent to the host application and moved to the message area of the display.
If the bottom three lines are in use by another function when this key is
pressed, the other function is cancelled.

If presentation is inhibited (INP received from the host), the message is
overlaid with asterisks when moved to the message area of the display.

TERM REQ (Terminal Request): This key allows the operator to key in a
command to initiate a local or system operation or to define and store a
procedure. The operator specifies the command to be executed in response to a
prompt in the entry area of the display. (The PROCEED light comes on to
indicate that the command can be entered). If more information is required for
command execution, the operator is also prompted to supply the required
information. The operator presses EOM after the last series of prompts to
begin command execution. If the entry area of the display is being used by
another function, the other function or command is cancelled when the TERM
REQ key is pressed. ' '

CNCL KB (Cancel Keyboard): Pressing this key cancels a keyed request
started by the OPR ACTN, SSCP REQ, APPL REQ, or TERM REQ key. The
CNCL KB function discards any data keyed in as part of one of the request
and turns off the PROCEED light. To be effective, the CNCL KB key must be
pressed before the EOM key is pressed for the last series of prompts.



HOLD: Pressing this key prevents the display of new messages and turns on.
the DISPLAY HOLD light. If messages are received while the display is in
hold mode, they are written in terminal storage and the MSG ALERT light
turns on. Pressing the REL key returns the Console Display to normal display
mode.

RESET: Pressing this key resets the Audible Alarm. This key also returns the
Console Display cursor to the next position to be keyed after pressing CHAR
BKSP.

REL (Release): Pressing this key releases the Console Display from hold
mode. Display hold mode can be entered by pressing the HOLD or PAGE
BACK keys. When the REL key is pressed, the MSG ALERT and DISPLAY
HOLD lights are turned off and the most recent screenful of messages is
displayed.

ERASE DISP (Erase Display): Pressing this key erases the message area (the.
top 13 lines) of the display.

PAGE BACK/PAGE FWD (Page Backward/Page Forward): These keys allow
the operator to retrieve and display previous messages. The first use of PAGE
BACK places the display in hold mode. PAGE FWD may then be used to
display messages received one screenful at a time. If all messages received are
displayed, hold mode is released automatically and MSG ALERT and
DISPLAY HOLD indicators are turned off. PAGE FWD is valid only when
the display is in hold mode.

CHAR ADV/CHAR BKSP (Character Advance/Character Backspace): These
keys are active when the PROCEED light is on and data entered from the
keyboard is being displayed. These two keys may be used to edit keyed data.
Pressing the CHAR BKSP key causes a non-destructive backspace (one space
at a time) over prévious]y-keyed characters. Pressing the CHAR ADV key
causes non-destructive spacing over previously keyed characters. CHAR ADV
is a typamatic key.

Note: The standard backspace ( ) key is also typamatic and performs the same function
~ asthe CHAR BKSP key.

EOM (End of Message): This key is pressed during an SSCP REQ, APPL
REQ, or TERM REQ key operation to perform the following functions
depending on the request type.

« SSCP REQ or APPL REQ - Pressing the EOM key (1) moves the entered
message to the message area of the display, (2) sends the message to the
host, and (3) stores the message in the spool area of terminal storage.

« TERM REQ - Depending on the type of command, pressing the EOM key
(1) causes the display of additional prompts (if required), or (2) stores the
defined procedure if the last series of prompts have already been displayed,
or (3) executes the function.

Note: The Return key ( ) performs the same function as the EOM key.
Tab key (  ): The operator uses the Tab key when entering terminal

operator commands. Pressing the Tab key moves the cursor from one
prompting field to another in the entry area of the display.
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Lights
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The following lights in the left upper part of the operator panel are used to
indicate the operation of the data link: REMOTE DETECT, TRANSMIT,
RECEIVE and DATASET READY.

REMOTE DETECT: This light, when on, means that the line connection has
been made, and the communication adapter has received a valid frame within
the last 25 seconds.

TRANSMIT: This light is on when an SDLC frame is being transmitted and
turns off when the transmission stops.

RECEIVE: - This light is onvwhen an information frame (I-Frame) is being
received and turns off after received data stops.

DATASET READY: This light is on when the communication driver is
enabled, and the local (terminal) modem has activated the Data Set Ready
(DSR) interface lead.

WAIT: This light is on when the terminal is waiting for the completion of any

I/0 operation, or is not performing any other function.

PROCEED: This light is turned on to indicate that message data or prompted
data can be keyed into the entry area of the display. The PROCEED light is
turned off by the the CNCL KB or EOM key (after the last series of prompts).

UPPER CASE: This light turns on when the keyboard is in uppercase shift
(Upper Shift key has been pressed).

Numeric Position Readout (NPR): This is a three-digit numeric display that
provides different indications depending on what other lights are on and the
operation being performed.

MSG (Message) ALERT: This light turns on when a system message is
received that cannot be displayed because the Console Display is in hold mode.
The Console Display enters hold mode when the HOLD or PAGE BACK key
is pressed, or when alocal operation or function requires the whole screen
(message area and entry area). The MSG ALERT light does not turn off until
all hold messages are displayed.

PRINTER READY (3776 MLU only): This light is on when the 3776
console-mounted line printer is in a ready condition.

DISPLAY HOLD: This light is turned on by pressing the HOLD key or PAGE
BACK key or entering the PAGE command and means that no new system
messages will be displayed while in hold mode. If any system messages are
received while in hold mode, they are written in terminal storage and the MSG
ALERT light turns on. Pressing the REL key turns off the DISPLAY HOLD
light and removes the Console Display from hold mode. This light also comes
on when the display is being used by a command that requires the message area
of the screen.



OPERATOR ACTION: This light indicates that a situation has occurred that
requires some action by the terminal operator. The Operator Attention
Speaker also sounds when the OPERATOR ACTION light turns on. To
respond to this light, the operator presses the OPR ACTN key to display
information describing the situation. The operator may display information
regarding all current operator action conditions.

SPOOL DELAY: This light indicates that the terminal is attempting to write
system messages into terminal storage but is prevented from writing. The
messages are queued in a buffer until terminal storage can be used.

Note: This light also turns on when an intervention required (OPERATOR ACTION light
on also) condition occurs on the output device for a list spool operation. Operations in
progress may not be able to continue or end until either the list spool function is able to run
by correcting the output device error or by cancelling the list spool function. Other
operations are affected only if they require the use of the spool (for example: An OUTPUT
RESUMED message is displayed).

TEST: This light is on during communication facilities testing (wrap test).

CARD READER HOT: This light is on if the ‘“hot card reader” option is
specified in an operator command. The terminal is always trying to read cards.
If ready or made ready, the 2502 will start reading cards as soon as the “card
input” job is moved to the top of the job queue in the terminal. The operator
does not need to perform an execute function for the subsequent card reader
input.

Note: This light does not come on until the ‘““hot card reader” job is at the top of the reader
queue and not unless a session supporting card input has been established with the host.
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Chapter 5. 1/O Attachments

This chapter describes the special feature input and output devices that can be cable-
connected to the terminal controller and the special features for those devices.

IBM 3203 Printer Model 3
The IBM 3203 Printer Model 3 (Figure 5-1) is a standalone high-speed printer that is

cable-connected to the 3777 controller. Maximum print speed of the 3203 is as
follows:

1000 lpm using the 48-character set

951/297 lpm using the 52-character set*

870 lpm using the 60-character set

843/530 Ipm using the 63-character set (ASCIL)*

530 lpm using the 120-character set

717/530/297 1pm using the 107 Katakana character set*
530/297 lpm using the 127 Katakana character set*

*Note: These trains are multilevel trains. Some characters in the set print faster than others. Refer
to the IBM 3203 Printer Component Description and Operator’s Guide, GA33-1515, for more
information on preferred character set trains.

3203 Printer Characteristics
Maximum print line length is 132 characters. Horizontal spacirig is 10 characters per inch.

Vertical spacing is six or eight lines per inch under control of the terminal operator.
Carriage skipping speed is up to 18 inches per second.

Wf:}—:
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Figure 5-1. IBM 3203 Printer Model 3
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The 3203 Printer is mechanically similar to the 1403 Printer Model N1. The character set
is contained in a continuously rotating train within the interchangeable print cartridge. As
the train rotates, it is continuously cleaned by a vacuum system built into the 3203.
Inking is supplied by a fabric ribbon. Continuous edge-punched forms are fed by pin-
feed forms tractors which are adjustable to accept forms ranging from 3 1/2 to 20 inches

‘wide. Forms can vary in length from 3 to 24 inches. When the 3203 is attached to a

3777-1, the maximum 3203 form length is 127 lines. When the 3203 is attached to a
3777-2, the maximum 3203 form length is 24 inches. Design considerations for forms
used with the 3203 Printer can be found in the publication Forms Design Reference Guide
for Printers, GA24-3488.

The usage meter on the 3203 begins running when printing begins and stops running
when the 3203 stops printing.

For more detailed information on the components, operation, and requirements of the
3203, refer to the IBM 3203 Component Description and Operator’s Guide, GA33-1515.

3203/1416 Character Set Trains

Standard Character Set Trains

52

The printer uses the IBM 1416 Interchangeable Train Cartridges which can be changed

by the operator. Fifteen print train arrangements for the 3203/1416 are supported by the
3777 controller with the basic standard character set storage; eleven arrangements are
supported with the optional International Print Support feature. The power-on default
arrangement for EBCDIC on the 3777 is the AN print train arrangement. for ASCII, the
default arrangement is GN (not on the 3777-3). The corresponding 1416 Interchangeable
Train Cartridge(s) must be ordered for the 3203 Printer.

Included with the basic 3777 controller is storage for 15 print train arrangements for the
corresponding 1416 train cartridges (for the 3777-3 the international print support
specify feature trains are also included):

Arrangement Description - Character Set/Size

AN 48 “A” Graphics 48 Graphics

HN 48 “H” Graphics 48 Graphics

PN PL/1 60 Graphics

ON PL/1—Scientific—Preferred 60 Graphics, 45 Preferred

RN FORTRAN/COBOL Commercial 52 Graphics, 47 Preferred

GN ASCII 63 Graphics

SN Text Printing—Commercial 84 Graphics, 78 Preferred

TN Text Printing—Scientific 120 Graphics

QNC PL/1—Commerical—Preferred 60 Graphics, 45 Preferred
OAA Alphameric 48 (5 “A” + 43 OCR-A)
PCS-AN Preferred Character Set 48 “A”, 3-level set

PCS-HN Preferred Character Set 48 “H”, 3-level set

ODA Numeric 48 (38 “A” + OCR-A numeric)
OAB Alphameric 48 (repr. of OCR-B graphics)
ONA Numeric 48 (35 “A” + OCR-A numeric +

3 special characters)

When a substitute character is ordered to replace a character in one of the standard
trains used on a 3203-3 attached to a 3777-1, the substitute character assumes the card
and bit codes of the character it replaces.

The user may create his own train images. For the 3777-2, refer to “Loading the UCS
Train Image from Cards” in the 3777-2 Operator’s Guide, GA27-3129. For the
3777-3, refer to “Define a Print Train Image — TRAIN” in the 3776-3,4 and

3777-3 Operator’s Guide, GA27-3165.



International Print Support Feature Trains
An optional International Print Support specify feature is available on the 3777 and
replaces the standard support with storage for 11 print train arrangements for the cor-

responding 1416 train-cartridge (for the 3777-3 the international print support and the
standard trains are included). ' '

Arrangement Description Character Set/Size

AN 48 “A” Graphics 48 Graphics

HN 48 “H” Graphics 48 Graphics

PN PL/1 60 Graphics.

QN PL/1—Scientific—Preferred 60 Graphics, 45 Preferred
RN FORTRAN/COBOL Commercial 52 Graphics, 47 Preferred
PCS-HN Preferred Character Set 48 “H”, 3-level set
KAT-107 Katakana Character Set 107

KAT Katakana Character Set 127

AN-Modified Equivalent to 3776/48-Char. 48

PN-Modified Equivalent to 3776/64-Char. 64

SN-Modified Equivalent to 3776/94-Char. 94

3203 Speed Enhancement Feature
This special feature on the 3203 Model 3 increases the maximum print speed to 1200
lines per minute with a 48-character print set. A special feature on the 3777 is required
to support the Speed Enhancement feature on the 3203. Print speed increases are as

follows:
Character 3202-3 Without 3203-3 With
Set Speed Enhancement Speed Enhancement
48 1000 lpm : 1200 Ipm
60 870 1020 .
84/107 717 815
120/127 ‘ 530 585

| IBM 3262 Printer Models 2 and 12 |

The IBM 3262 Printer Models 2 and 12 (Figure 5-2) are line printers that attach to the
37774 via a direct communication loop. Two 3262 printers, in any combination of
models, can be attached to the 3777-4. One 3262 is required; the second is an optional
feature.

Nominal print speeds of the 3262 are as follows:

Print Band Nominal Rated Speed (Ipm)
Characters per Set Model 2 Model 12
48 650 325
63* 625 310
64 465 230
96** 364 180

Refer to Appendix B and to the IBM 3262 Printer Models 2 and 12 Component
Description, GA24-3737, for more information on character sets and code charts.

*A general-purpose, optimized, 63-character print band may improve performance
over the standard 64-character set print band. The degree of improvement depends
on the data character content of the data stream presented to the printer.

**94 characters are printable.
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| 3262 Printer Characteristics

| Printing Method
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Figure 5-2. IBM 3262 Printer Models 2 and 12

The maximum print line length is 132 characters spaced 2.54 mm (0.1 in) on centers.
The maximum forms length is 127 lines. Vertical line spacing is either 6 or 8 lines per
inch. Forms skipping is up to 508 mm (20 in) per second. Printing up to six-part forms
and card stock forms is possible; however, multiple-part forms over four parts should be
tested in operating conditions to verify that the results are satisfactory. For additional
forms design considerations, see Forms Design Reference Guide for Printers, Order No.
GA24-3488. Forms specifications follow: '

Width Maximum 406 mm (16 in)

(overall) Minimum - 89 mm (3.5 in)

Length Maximum 356 mm (14 in)
Minimum 76 mm (3 in)

Minimum fold-to-fold length is 152 mm (6 in)

- Maximum forms thickness 0.51 mm (.02 in)

A continuously-rotating steel band with 288 etched characters travels in front of the
print hammers, forms, and ribbon. As the print band moves, every character passes in
front of every hammer position. Timing marks on the print band synchronize the printer
electronics and mechanism. When the desired character is in the correct position to print,
‘the hammer strikes the form from the back against the character to be printed.



| Printer Addresses and Selection

| Print Command

IBM 2502 Card Reader

A single 3262 printer attached to a 3777-4 must have a loop station address of X‘60’ and
is specified for commands by PR. If two 3262s are attached, the loop station addresses
must be set to X‘60’ and X‘61° respectively. The second printer (address X‘61°) is
specified for commands by P2. When a function uses a printer as the output device and
does not specify address selection for a two-printer 3777-4, the first 3262 (X‘60’ is
always used.

The PRINT command can change printer forms parameters only when the 3262 is not
busy. The 3262 is considered busy even when it is not printing, if it is selected as an
output device.

Three models of the 2502 (Figure 5-3) are available for attachment to the various
3776/3777 models, as shown in Figure 5-4. Models A1, A2, and A3 provide card reading
at 150, 300, and 400 cards per minute, respectively. For attachment to a 3776 the 2502
is mounted on a 3782 Card Attachment Unit as shown in Figure 5-3. The 3782 contains
the power supply and other electronic circuitry, and is cable-connected to the 3776 con-
troller. Attached to a 3777, the 2502 is mounted on the controller console.

"\\

g

l Figure 5-3. IBM 2502 Card Reader Model A1, A2, or A3/3782 Card Attachment Unit, Model 2
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Terminal Can Attach ) _-Speed
Type-Mode! 2502 Model: {Cards/Minute) .

3776-1 A1l or A2 . A1— 150

3776-2 {Via 3782 Card A2 — 300
Attachment Unit
Model 2)

3776-3 A1, A2, or A3 A1 - 150

3776-4 (Via 3782 Card A2 — 300
Attachment Unit A3 - 400
Model 2)

37771 A1, A2, or A3

3777-2 (Console-

3777-3 Mounted)

37774

Figure 5-4. 2502 Attachment to 3776/3777 Terminals

Special features for the 2502 permit reading of 51- and 80-column cards interchange-
ably, or of 66- and 80-column cards interchangeably. The operator can easily change the
machine to read either standard 80-column cards or one of the short-length cards. Both
short-length cards cannot be read by the same machine, however. An Optical Mark Read
feature (not available with the 3776-3, 3776-4, or 3777) equips the machine to read
hand-marked or machine-marked cards in addition to punched cards. This feature can be
used with any length (51-, 66-, or 80-column) cards. '

Card codes and specifications for punched and marked cards are shown in Appendix C.

2502 Functional Characteristics

Validity Checking
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The 2502 feeds cards on command from the 3770 controller and reads card data to the
buffer column-by-column. Each command from the controller transfers an entire card’s
data. The controller translates the card code to the 3770 internal code and stores it into
the buffer. From the buffer, the 3770 terminal can read the data out to the communica-
tion line or to a locally attached output device.

Each card column is checked for multipunches or multimarks in-rows 1 through 7. An
invalid code detected stops the 2502 and turns on the VALIDITY CHECK light. The
READER light on the 3776-1, 3776-2/3777-1 terminal’s console turns on to signal the
operator that the 2502 requires attention. The validity check is also logged in the 3776/
3777 error log. An NPR 244 is displayed on the 3776-1/3776-2/3777-1/3777-2. An
error message is displayed on the 3776-3/3776-4/3777-3/3777-4.



| BSC Nontransparent Operation (3776-1,2/3777-1)
In BSC nontransparent operation, blank card columns are compressed when they are
encountered between data fields (if the job definition specifies space compress), or
stripped off (truncated) if they appear toward the column-80 end of the card. Elimina-
tion of the blank columns takes place before the data enters the controller’s buffer and
thus conserves buffer space for storage of useful data. On output to a card punch at the
remote host processor (online mode), or to an attached card punch or printer (offline
mode), the blanks are reinserted into the output data stream, or expanded. Data written
to the diskette device is not expanded, but will be expanded on output from the diskette
device to the card punch (or by the host processor, if desired).

With the Optical Mark Read feature (not available with the 3776-3, 3776-4, or 3777) both
punches and marks can be read from the same card by use of the “mark read transfer”
character. Punches must be contained on the left side of the card, and marks on the right
side. The mark read transfer character is punched at the end of the punched-data field,
and causes the 2502 to switch to mark-read mode for the remainder of the card.

Using fully punched or marked cards, the number of characters transferred to the con-
troller’s buffer is as follows:

OMR and
Card Size Punched Data "~ OMR Data Punched Data
80 Column 80 Characters 40 Characters See Note
66 Column 66 Characters 33 Characters See Note
51 Column 51 Characters 26 Characters See Note

Note:The number of characters transferred to the buffer depends on the position of the “mark
read transfer” character. For a description of reader operation when both punches and marks
are being read, refer to “Type-of-Data Selection’ and “Mode Switch” under the discussion of the
OMR special feature.

For blank fields of two or more columns between data fields, a count sequence is inserted

into the buffer in place of the blank columns. This sequence is an IGS character followed

by a count of the blank columns removed, as described under “Operating Characteristics—

Space Compression/Expansion.” On output at the host processor, or on output to an

attached card punch, blanks compressed and replaced by this count sequence are reinserted
| into the output data stream. (This section does not apply to the 3777 Model 2,3,4 or

the 3776-3,4.) ‘
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BSC Transparent Operation

SDLC Nontransparent Operation

SDLC Transparent Operation

End of File

2502 Special Features

In transparent mode operation, blank columns are not stripped from data but are read
into the buffer wherever they appear in the card. When short-length cards (51 or 66
columns) are used in this mode of operation, each buffer block contains one card of
data, regardlés’s of which card length is used or of the number of blank columns in the
card; data blocks transmitted to the host processor always contain either 51 or 66 data
characters, depending on which card length is used. When 80-column cards are used in
this mode of operation, three cards of data (240 data characters, assuming fully punched
cards) are contained in each transmission block. On the 3776-1/3776-2/3777-1 using the
512-byte buffers, six cards (480 data characters) are contained in each block. (This sec-
tion does not apply to the 3777 Model 2, 3, or 4 or the 3776 Models 3, 4).

This mode of operation is the same as BSC nontransparent with the exception that dupli-
cate characters can be compressed as well as blank card columns (see ““Operating Charac-
teristics—SLDC Compression/Expansion” in the appropriate chapter).

In this mode of operation, blank columns are stripped from the end of the card. Useful
data is preceded by a TRN character (X‘35”) and a one-byte binary count of the trans-

parent data. Following the data is an IRS character (‘1E’). Short cards are handled in
the same manner; therefore, multiple cards can be read into a single buffer.

"For MLU Models, both Transparent and Compressed data streams are per-

missable (TRN,SCB;DATA...).

An EOF (end of file) switch on the 2502 operator’s panel controls the EOF signal to the
controller. When the EOF switch is ON and the last card is read, an end-of-file signal is
sent to the controller causing the transmission frame or block for this buffer load to be
flagged as the last block or frame of the job.

The EOF switch should be turned ON when the last batch of cards for the job is placed
in the hopper. If the EOF switch is OFF when the last card feeds out of the hopper, the
ATTENTION indicator turns on and the Operator Attention Speaker sounds. Unless the
operator presses NPRO, places more cards in the hopper, and presses the START key
within three minutes, the controller aborts and ends the job.

51-Column Interchangeable Feed Feature

This special feature allows the 2502 card reader to feed 51-column cards. The operator
can easily change the 2502 from 80-column card processing to 51-column card processing
and vice versa. 51-column and 80-column cards-cannot be intermixed. Installation of the
feature does not affect normal 2502 operations and does not change the card feed rate of
150, 300, or 400 cards per minute.

This feature can be installed in the field. A 2502 cannot have both this feature and the
66-Column Interchangeable Feed feature.

66-Column Interchangeable Feed Feature
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This special feature allows the reader to feed 66-column cards. Otherwise, this feature is
identical to the 51-column feature.



This feature can be installed in the field. A 2502 cannot have both this feature and the

51-Column Interchangeable Feed feature. 66-column and 80-column cards cannot be

intermixed.

3777 Model 2 Short Card Considerations
Host RJE subsystems that support the 3777-2 require that 80 columns of data (or the

compressed equivalent) be transmitted for each card. Therefore, if a 51- or 66-column

card is read, the 3777-2 fills in with blanks to pad the record to 80, or to the length

specified by the card read instruction.

Optical Mark Read (OMR) Feature

This special feature (not available with the 3776-3, 3776-4, or 3777) provides the 2502

with a mark-read unit at the read station. This unit enables the 2502 to read vertical

nonreflective marks, such as number-2 pencil marks, from mark positions in the mark-

read field of the cards. Mark reading is controlled by a switch on the 2502 operator’s

panel. Mixed punched and OMR cards are not permitted in BSC Transparent mode. A

companion OMR feature is also required on the 3782 Model 2.

Marking the OMR Card: Figure 5-5 shows a mark constraint. Every mark position used

for the application must contain a mark constraint printed in reflective ink that will not

be read by the 2502 (see “2502 OMR Card Specifications” in Appendix C).

To enter mark data on the card, mark from dot to dot in each appropriate position, mak-

ing certain that the mark falls between the constraint lines.

At least one blank column

must separate last punched

column and first OMR column
OMR Data Field
(Even columns must

Punched Data Field be blank)
— ~
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Note: OMR field must not be followed by punched OMR Column
data field if both punch and mark data is to be (Odd Columns only)
read during same pass of card through the 2502. Mark Constraint
1f the 2502 is operating in the read marks only mode, . Indicating
the card can contain no punching. . Mark Position

{(Make mark from
dot to dot between
vertical lines)

| ¥ igure 5-5. Punched and OMR Data

Component Description for the IBM 3776 and 3777 Communication Terminals

59



2502 Operator’s Panel

OMR specifications indicate the reflectance measurement required for reading marks, and
for not reading erasures. Generally, heavy lines made carefully with a number 2 pencil

" are satisfactory. Erasures must be made carefully and completely to prevent the mark

from being read. A card can contain nonreflective printing on the left of the card if
there is a “mark read transfer” character at the right of all nonreflective printing and the
Mode switch is set as its M/P setting (see “2502 Operator’s Panel-Mode Switch” in this
‘chapter). This transfer character is the EBCDIC IFS character (card code 11-9-8-4, hex
“1C). :

Mark-Read Data Validity: The 2502 treats a column of OMR data exactly as it treats a
column of punched data, applying the same rules for data validity.

Type-of-Data Selection: A three-position switch on the 2502 operator’s panel (see
Figure 5-5) controls whether punches only, punches and marks, or marks only are to be
read from the cards. If both punches and marks are to be read, the 2502 reads punched
holes from the left of the card until it encounters a “mark read transfer” character (IFS)
ending the punched-data field. The reader remains in mark-read mode for the remainder
of the card, and switches to punch-read mode on the following card. The IFS character
(X1C’) is treated as a data character. Itis sent on the communication line or written on
the output device. Combination cards (containing both punches and marks) should not
be read in transparent mode.

The transfer character must be followed by at least one blank column. If the transfer
character is punched in an even-numbered card column, it must be followed by two
blank columns (since OMR data must be located in odd-numbered columns). For exam-
ple, if the transfer character is punched in column 50, columns 51 and 52 are blank, and
the first marked column is column 53.

Mark Reject: Each 2502 equipped with the OMR feature is also equipped with an
offset-stacking feature. Whenever an undefined character (light mark or poor erasure) is
detected while the 2502 is in mark-read-mode, the card containing the undefined char-
acter is offset (toward the operator) about 0.7 inch from other cards in the stacker. Data
from the card containing the undefined character is not transmitted to the output device.

The following keys, lights, and switches are located on the 2502 card reader operator’s

| panel (Figure 5-6).

START Key: Pressing this key causes a card to feed from the hopper to the cornering
station and places the card reader in a “ready” status if the 2502 is assigned by the job
definition and has cards in the hopper.

| On the 3776-1,2/3777-1 terminals, a card reader-to-line job is automatically started when
the 2502 is made ready, the terminal is in standby mode, and the 2502 is not involved in
a dual job. Under these conditions, the START-JOB procedure is not necessary (see
“Automatic Card Reader-To-Line Function” in Chapters 2 and 4). The 3777-2 starts
reading cards and transmits them (as multileaving data if output data is being received)
to the host if the 3777-2 is online and diskette input is not being utilized. On MLU
terminals, a card reader to line job may be started as stated above if the user has specified
the reader as “hot”. ‘

STOP Key: Pressing this key stops the card reader after the card passing the read station
is completely read and placed in the stacker. A signal is sent to the controller indicating
that the card reader has lost its “ready” status.
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| Figure 5-6. 2502 Operator’s Panel

STACKER UNLOAD Key: Pressing this key causes the card reader to stop for about 30
seconds (Model A1) or 15 seconds (Model A2) to allow time for unloading the stacker or
adding cards to the hopper.

NPRO (Non-Process Run Qut) Key: Pressing this key causes cards to be ejected from the
card path without being read and resets any error conditions.

EOF (End of File) Switch: This switch should be set to the OFF position while any
cards in the file being used are yet to be loaded into the hopper. When placing the last
cards in the hopper, set the EOF switch to the ON position. When the last card has been
read without error, the card reader signals an end-of-file condition to the controller or
user-written program.

Mode Switch: This switch is present only on machines having the Optical Mark Read
special feature. The switch has three positions:

M (Marks). Set the switch to this position when cards to be read contain marks only.

P (Punches). Set the switch to this position when cards to be read contain punches
only. These cards may have marks and nonreflective printing in any location on the
card.

M/P (Marks/Punches). Set the switch to this position when cards to be read contain
punches followed by marks.

ATTENTION Light: This light turns on to indicate that the 2502 is not ready; it may
indicate either a full stacker, an open cover, or a stacker jam, or that all cards have been
read and the EOF switch is OFF (see ‘2502 Card Reader Operation—End of File™).

READ CHECK Light: When on, this light indicates either that the card did not feed

properly through the read head, the card punches are not in registration, or a card
reader sensor failed.
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FEED CHECK Light: When on, this light indicates that a card did not feed properly
from the hopper.

VALIDITY CHECK Light: This light indicates that an invalid code (multipunch or
multimark in card rows 1—-7) was read.

OMR CHECK Light: This light indicates a mark that is too light, a poorly made erasure
(or smudge), or that the OMR read unit lamp has overheated.

IBM 3501 Card Reader (3776 Models 1 and 2 Only)

| The 3501 card reader (Figure 5-7) is a small tabletop unit that can be attached to the
3776 Model 1 or 2 for reading cards at a rated speed of 50 cards per minute. The reader
is cable-connected to the 3770 controller. The 3501 can be placed on the work surface
of the 3776; otherwise, a table or stand for the card reader must be provided by the user.

Card codes and specifications for punched cards are shown in Appendix C. No special
features are available for the 3501 card reader.

3501 Functional Characteristics

5-12

The 3501 feeds cards on command from the terminal’s controller and reads card data to
the buffer column-by-column. Each command from the controller transfers an entire
card’s data. The controller translates the card code to the 3770 internal code and stores
it into the buffer. From fhe buffer, the terminal can read the data out to the communica-
tions line (online mode) or to the selected output device (offline mode).

| Figure 5-7. 1BM 3501 Card Reader



Validity Checking

BSC Nontransparent Operation

BSC Transparent Operation

SDLC Nontransparent Operation

SDLC Transparent Operation

Each card bolumn is checked-for multipunches in rows 1 through 7. An invalid éode
detected stops the 3501, and the READER light on the 3776-1/3776-2 terminal’s
console turns on to signal the operator that the 3501 requires attention.

In BSC nontransparent operation, blank card columns are compressed when they are
encountered between data fields (if space compression is specified by the operator), or
stripped off if they appear toward the column-80 end of the card (whether or not space
compression is specified). Elimination of the blank columns takes place before the data
enters the buffer and thus conserves buffer space for storage of useful data. On output

to a card punch at the remote host processor (online mode), the blanks are reinserted into
the output data stream, or expanded.

Cards continue to read and store into the buffer as long as sufficient buffer space remains
to contain an entire card’s data, plus one space for the IRS character to indicate end-of-
card. If less than 81 positions remain, the buffers alternate and the next card stores in the

‘next buffer, regardless of the number of blank card columns in the next card. If card

data is being compressed, an attempt is made to write the next card into the current buf-
fer regardless of the number of spaces remaining. When overflow occurs, the buffer is
terminated with the last full card stored, and the card causing the overflow is stored in
the next buffer.

For blank fields of two or more columns between data fields, a count sequence is inserted
into the buffer in place of the blank columns. This sequence is an ESC character followed
by a count of the blank columns removed, as described under “Operating Characteristics—
Space Compression/Expansion.” On output at the host processor, or on local output to
an attached card punch, blanks compressed and replaced by this count sequence are
reinserted into the output data stream.

In transparent mode operation, blank columns are not compressed or stripped from data
but are read into the controller’s buffer wherever they appear in the card. In this mode,
three cards (six cards using 512-byte buffers) are contained in each buffer of data. Data
blocks transmitted to the host processor always contain 240 bytes (480 bytes using
512-byte buffers), assuming fully punched cards.

This mode of operation is the same as BSC nontransparent with the exception that dupli-
cate characters can be compressed as well as blank card columns (see “Operating
Characteristics—SDLC Compression/Expansion” in the appropriate chapter).

In this mode of operation, blank columns are stripped from the end of the card. Useful
data is preceded by a TRN character (X‘35”) and a one-byte binary count of the trans-
parent data. Following the data is an IRS character (‘1E’). Short cards are handled in
the same manner; therefore, multiple cards can be read into a single buffer.
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End of File

3501 Operator Controls

Lights

Keys

IBM 3521 Card Punch

The last card of a file must be punched with /*EOF (five characters) to indicate
end-of-file to the controller. The five characters must be punched into a separate card

containing these five characters in the first five columns with the remainder of the card
blank.

Two lights on the operator’s panel are used to indicate ready and check conditions of the
3501. Both lights being on indicates that the card reader is ready; and one light off
indicates a check condition. Check conditions indicated by the lights are: invalid punch
(multipunch in rows 1 through 7), card feed failure, card jam, or empty hopper.

Two unlabeled keys, a green key and a red key, are used to start and stop the 3501 card
reader. The green (start) key places the 3501 in a ready condition if the card reader is
assigned by the job definition and has cards and card weight in the hopper. The red (stop)
key stops the card reader and drops the ready condition to allow unloading the stacker or
placing more cards in the hopper.

The 3521 Card Punch (Figure 5-8) can be attached to a 3776 (all models), 3772-2,3777-3,
or 3777-4 to provide punched-card output into 80-column cards at 50 cards per minute.
The 3521 is attached via a 3782 Card Attachment Unit Model 1, whxch is cable-connected
to the terminal’s controller.

Special features for the 3521 provide punch-checking capability, card reading (3776-1 and
3776-2 only), and printing (interpreting) on the card.

3521 Funcnonal Characteristics

BSC Nontransparent Operation

5-14

(This section does not apply to the 3777 Model 2.) The 3521 operates under control of
the 3770 terminal’s controller. Data reads out of the controller’s buffer byte-by-byte for
punching.

In this mode of operation, data is formatted in the buffer for punching by IRS characters,
which signal the end of a card. On readout to the card punch, the IRS character causes
punching to be suspended for the remainder of the card, and punching can resume in
column 1 of the next card. If IRS characters are not used to format card data received
from the host processor, 80 columns are punched. Assuming that full-buffer loads of

data (256 bytes) are received, three full cards (240 bytes) and one partial card (16 bytes)
are punched for each buffer. On the 3776 using the 512-byte alternating buffers, six full -
cards (480 bytes) and one partial card (32 bytes) are punched for each buffer.

Data that was compressed (BSC Space Compression) is expanded on output from the
controller’s buffer to the 3521. The spaces that were compressed (as explained under
“Operating Characteristics—BSC Space Compression/Expansion”) are reinserted into the
data stream to the card punch.



47\.
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| Figure 5-8. IBM 3521 Card Punch/3782 Card Attachment Unit, Model 1

BSC Transparent Operation
BSC transparent data from the host processor that is intended for punching must be trans-
mitted one, two, or three full cards per block {80, 160, or 240 characters per block), with
spaces (blanks) inserted wherever they are to appear in the card. On the 3776 using the
512-byte buffers, up to six full cards can be received in a block. IRS or other control
characters within the data block will not be recognized as such in this mode, but will be
punched as data.

SDLC Operation

For SDLC operation, refer tb Chapter 7 or Chapter 8 “Outbound Data from Host
Processor to 37770---Outbound Card Data”.

3521 Special Features

Card Read Feature
This feature adds a read station for reading 80-column cards on the 3776-1, 2 and for
punch checking on all models except the 3777-1.

During punching, data punched into the card is compared with the data that was intended
for punching. If the data does not compare, the punch stops and an error is indicated to
the operator. Data is also checked for invalid characters, or multipunches in rows 1 through
7. The punch-check can be disabled by specification in the punch card instruction or

via the Punch Check command in the MLU in order to prevent an error indication when
punching internally scored or prepunched cards.
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Card Print Feature

thakana Card Print Feature

3521 Operator’s Panel

Lights

Keys

Card read operation (available only on 3776-1,2) and data format are the same as described
for the 3501 -card reader. During read operation, data is also checked for invalid characters
and for multipunches in rows 1 through 7. During card read operation, the last card of a
file must be punched with /*EOF (five characters) to indicate end-of-file to the controller.
The five characters must be punched into the first five columns of a separate card.

With this feature, the 3521 can print (interpret) cards as they are punched or read (except
MLU:mods). Printing is above the 12 row (top) of the card, column-for-column.

The EBCDIC 64-character set shown in Appendix B is provided on all machines. The
characters are 0.062 inch wide by 0.079 inch high. Ink is supplied by an ink roll in
contact with the type faces and is transferred directly from the type face to the card; no
ribbon is used. The ASCII 64-character set is also available for use in the U.S. and
Canada.

This feature allows the 3521 to print (interpret) the Katakana 127-character set on the
card.

When this feature is installed, the 3521 speed is reduced to 25 cards per minute during
punching, printing, or reading. The Katakana character set is shown in Appendix B.

The following lights and keys are provided on the 3521 operator’s panel.

Two lights on the operator’s panel are used to indicate ready and check conditions of the
3521. Both lights being on indicates that the card punch is ready; and one light off
indicates a check condition. Check conditions indicated by the lights are: card jam,
empty hopper, and misfeed from the hopper. If the Card Read feature is installed, the
lights also indicate a wrong punch (punch check), or multiple punches in rows 1 through
7 (invalid punch).

Three unlabeled keys (green, red, and blue) are used to control the 3521. The green
(start) key causes a card to feed from the hopper and register at the punching station, if
no error conditions exist, and places the card punch in a ready condition. The red (stop)
key stops the card punch and drops the ready condition. The blue (nonprocess runout)
key clears cards from the card feed and resets any error condition.



IBM 3411 Magnetic Tape Unit Model 1

Operations

Tape Records

One IBM 3411 Magnetic Tape Unit Model 1 can be attached to a 3776/3777 MLU
terminal, to provide batch input and output data. The 3411 is a freestanding unit,
cable-connected to the 3776 or 3777 controller.

The 3411 uses half-inch wide magnetic tape, with data recorded in nine tracks
(eight data bits and one parity bit). Data can be recorded with a bit density of
either 800 or 1600 bits per inch. A two-gap read/write head allows readback
checking during write operations at which time tape first passes the write gap,
then the read gap. The byte read is then checked against the byte that was
written, ensuring that the tape was written properly. During reading, each byte is
checked for parity.

Tapes written by or read by the 3411 may be labeled or unlabeled, as determined
by the application, and under control of the user. Records written to or read from
the tape may be fixed length or variable length, and may be blocked or unblocked,
unspanned, under control of the user. Using labeled or unlabeled tapes, multiple
data sets (files) may be contained on a single tape volume. Using labeled tapes,
multivolume data sets (multiple tapes for a single data set) can be used.

The 3411 tape unit can be used in the following individual operations on the
3776/3777 MLU terminals depending on the availability of other attached I/0
special features:

Online Operations Local or Offline Operations
Tape Unit to Line Card Reader to Tape Unit
Line to Tape Unit Diskette 1 to Tape Unit

Diskette 2 to Tape Unit
Tape Unit to Card Punch

Tape Unit to Diskette 1
Tape Unit to Diskette 2

| Tape Unit to Printer 1 or 2*
| 37774

The 3411 tape unit can be used to buffer card medium or print medium data
during a host output job. '

To use the magnetic tape unit as a logical line printer or card punch, the operator
executes an OUTPUT or HOSTOUT command to assign the tape unit to a
particular medium/subaddress. During the subsequent host output operation,
card medium or print medium data can be written on the tape unit. On an input
operation, the tape unit can be used to transmit data created on another system.

The 3776/3777 MLU writes tape records in sizes ranging from 18 bytes to 255
bytes with a maximum block size of 4000 bytes.

The 3411 generates an inter-block gap (IBG) at the end of each block of records.
On a subsequent read operation, the 3411 stops the read tape operation when it

Component Description for the IBM 3776 and 3777 Communication Terminals  5-17



Tape Files (Data Sets)

Labeled Tape Contents

Unlabeled Tape Contents
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detects the absence of data bits in the IBG separating blocks of records on the
tape. The interblock gap is also used to stop the “forward space block” and
“backspace block’ operations. Input record size is limited to 80 bytes because of
host programming limitations.

Each group of records, in groups of blocks, is identified by a data set name (8
character maximum) in the header label of a labeled tape or by its position as a file
number counting from the beginning of an unlabeled tape. The 3411 writes a tape
mark (TM) to identify the end of the data set or file followed by a second tape
mark written at the end of an output operation. The tape mark is also used to stop
the forward space file and backspace file operations. s

Labeled Tapes written by 3770 MLU consist of the following:

Single Dataset Multiple Datasets
Last Dataset on
One Volume Multiple Volumes One Volume Multiple Volumes
VOLI1 VOLI VOL1 VOLI1
HDRI1 HDRI1 HDRI1 HDRI
HDR2 HDR2 HDR2 HDR2
™ ™ . ™ ™
DATA DATA DATA DATA
™ ™ ™ ™
EOF1 EOVI EOFI EOF1
EOF2 EOV2 EOF2 EOF2
™ ™ ™ ™
™ : HDRI1 HDRI1
HDR2 HDR2
™ ™
DATA DATA
™ ™
EOFI1 EOVI
EOF2 EOV2
™ ™
™

For more information on the content of the labeled tapes, refer to Appendix E -
“Data Format”’.

Unlabeled Tapes written by 3770 MLU consist of the following (multiple volume
not supported): ’

Single File Multiple Files
DATA - DATA
™ ™
™ DATA

' ™
™

Unlabeled tapes read by 3770 MLU may start with a TM.

For more information on the content of the unlabeled tapes, refer to Appendix E -
“Data Format”.



Variable Length Records

Variable length records consist of a block descriptor word followed by one or
more variable records. The variable records consist of a segment descriptor word
followed by the actual data. The format is:

Block Descriptor Segment Descriptor Segment Descriptor
Word Word Data Word Data
12 3 4 1 2 3 4 1 2 3 4
Length X0’ Length | X0 ]
L———Variable Length Reconrd———l

Variable Length Block

Tape Usage Considerations
The tape may be used as either an input or an output device. Once a particular
job begins to use the tape, it may not be used by any other job until the file or
data set in use is closed.

When the use of a particular file or data set is complete, the user may specify the
positioning of the tape. The user may specify rewind which will rewind the tape
to the load point; the tape is ready and another operation may begin. For an
unlabeled tape, the next operation may specify a specific file to be read or written.
This will cause the tape to be forward spaced to the specified file. The user may
also specify the current position. There is a possibility of overwriting existing
data. For an input operation on a labeled tape, the correct data set will be located
by name. For an output operation on a labeled tape, the new data set will begin
after all existing data sets.

If the user specifies rewind and unload, the tape will be rewound and unloaded.
Prior to any subsequent tape operations, the operator must reload a tape.
Operation after loading a tape is as described above for rewind.

If the user specifies leave as the disposition, the tape will be positioned after the
tape mark indicating the end of the file or data set. If the last operation was an
output operation, two tape marks were written; in this case the tape will be
positioned after the first tape mark and before the second tape mark. If the tape
is unlabeled and on the next use of the tape the file number is not specified, the
operation will begin from the current position. If this is an output operation,
existing data may be overlaid. If the tape is labeled and the next operation is an
output operation, the operation will begin from the current position and may
overlay existing data. If the tape is labeled and the next operation is an input
operation, the tape will be searched for the proper data set from the beginning of
the tape.
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Chapter 6. BSC Programming Considerations for the 3776 Models 1 and 2/3777 Model 1

The 3776-1/3776-2/3777-1 terminals conform to the rules for binary synchronous com-
munications as described in the publication General Information—Binary Synchronous
Communications, GA27-3004. This section provides specific information about use of
certain data link and printer control characters, abort conditions, component selection
procedures, and terminal identification.

Under normal MULTI-LEAVING operation of the 3777 Model 2, the information in this
chapter does not apply. Refer to Chapter 3 for the 3777-2.

2770 Compatibility with the 3776-1/3776-2/3777-1
Those IBM programming systems identified as supporting the-2770 may also be used by
the 3776-1/3776-2/3777-1 operating in BSC mode. Figure 6-1 is a comparison of features
provided by the 2770 and by the 3770 terminals. Application programs written for com-
munication with the 2770 can be used, with modification, for communication with the
3776-1/3776-2/3777-1 terminals. Modifications may be required because some features
or functions provided by the 2770 are not present on the 3770 terminals, or operate in a
different manner.

The 3776-1/3776-2/3777-1 must be defined to the using programming system as a 2770.

Some of the 2770 component selection characters (component addresses) are customer
specifiable and field changeable. The 3770 component selection characters cannot be
changed. See “Component Selection” in this chapter for the 3770 component selection
programming considerations. See “Appendix B” for World Trade special characters.

3780 Compatibility with the 3776-1/3776-2/3777-1 '
Those IBM programming systems identified as supporting the 3780 may also be used by
the 3776-1/3776-2/3777-1 operating in BSC mode. Figure 6-2 is a summary of features
provided by the 3780 and 3776-1/3776-2/3777-1 terminals. Application programs
written for communication with the 3780 can be used, with modification, for communi-
cation with the 3776-1/3776-2/3777-1. Modifications may be required because some
features or functions provided by the 3780 are not present on the 3776-1/3776-2/3777-1
terminals, or operate in a different manner.

To be compatible with a 3780 using card input, a card reader or a diskette must be
attached to the 3776-1/3776-2/3777-1. For the 3776-1 or 3776-2, the card reader may
be a 3501, a 2502, or a 3521 with the Read Feature. For the 3777-1, the card reader is
a2502. For compatibility with a 3780 with an attached 3781 Card Punch the 3776-1 or
3776-2 must have an attached 3521 Card Punch.

The 3776-1/3776-2/3777-1 must be identified to the using programming system as a
3780. The 3780 with the Component Selection feature provides the option for using
either a DC2 or DC3 character to select the 3781 Card Punch. On the 3776-1 or 3776-2,
the component selection character for selecting the card punch is a DC2 character, and
cannot be changed. The DC3 character selects the Diskette Storage Device, if installed
(refer to “Component Selection” in this chapter). Using MPLC, if a Select is received
with no device specified, the printer will be selected. If no specific poll is received, a
general poll is assumed.
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2770 3776-1/3776-2/3777-1
Feature Feature
2770 Feature Availability* Availability * Notes
EBCDIC—Standard
EBCDIC or ASCII Optional ASCII--Special See Appendix G for ASCH
128/128 Char Alternating Buffer Standard Not Avail.
256/256 Char Alternating Buffer Special Standard The 3776-1/3776-2/3777-1 cannot exceed
: 256 characters with the EXTEND BUFFR
: i switch off or 512 characters with the
512/512 Char Alternating Buffer Special Standard switch on.
EBCDIC Transparency Special Standard See “Programming Considerations—Receiver
i Abort” for limitations.
 Extended Retry Optional Standard
Multipoint Special Special
Inquiry Mode ) Special** . Special ** See “Inquiry Mode”’
WACK Response Standard Standard See ““Control Characters—WACK'’ for usage.
Vertical Forms Control Standard on Standard Maximum form length is 127 lines. See
2213 Mod. 2 Prmter Control Characters'’ for operational
. differences.
Horizontal Format Control . Special Standard
Terminal ID Standard Standard See “Terminal ID” for permissible characters.
Device Selection ) Standard Standard See “Component Selection’ in this chapter.
Expanded Print Line ‘ Special 132 PP on 3776-1/3776-2/3777-1, no options.
Transmit/Receive Monitor Print Special Not Available
Space Compression/Expansion Special Standard
Synchronous Clock Special . Not Available
Auto Answer Special Standard
Conversational Mode Special Not Avail. ?f'?iZ?r-):)/?e ?76'2/3777-1 cannot operate in
Terminal-to-Terminal Standard Not Avail. )
Status Messages Standard ; Not Avail. 3776-1/3776-2/3777-1 cannot receive or trans-
J mit 2770 status messages.
Processor Interrupt Standard Standard See "“Control Characters—RVI".
Security ID Special Not Avail.
On-Line Test Standard Standard
Keyboard Correction "~ Special Not Available

* Optional—Provided at no additional charge, must be specified.
Special—Special feature available at additional charge.
Standard—Standard feature or capability of basic machine.

** Provided with Multipoint feature.

Figure 6-1. 2770 Feature Summary Compared to 3776-1/3776-2/3’777-1




3776-1/3776-2/
3780 37771
Feature* Feature*
3780 Feature Availibility Availability Notes
EBCDIC/ASCH Optional EBCDICSTD See Appendix G.
ASCII-Special
512/512 Byte Buffer Standard Standard 256/256 Byte Buffer operator-selectable
In BSC 512-byte mode, a maximum of 511
Space Compression/Expansion Standard Standard br:/tesgrz t?an\s/mitr?ed.
Vertical Forms Control Standard Standard !\'llparai(:‘r?el:rggﬁzmII%nhgat;ést;rfz.Imes. See
Horizontal Format Control Standard Standard
EBCDIC Transparency Special Standard ’ See ‘Programming Considerations—Receiver
Abort” for limitations
Audible Alarm Standard Special
Extended Retry Optional Standard
Multipoint Special Special
Inquiry Mode Special** Special** See “Inquiry Mode"’
Multiple 80-Column Card
Records in Transparency Special Standard
Switched Network Control Special Standard Includes Auto Answer/Disconnect, Terminal ID.
See ““Terminal ID".
Keylock Special Special
Synchronous Clock (Business
Machine Clock) Special Not Avail.
Conversational Mode Standard Not Avail. 3776-1/3776-2/3777-1 cannot operate in this mode.
Terminal-to-Terminal Standard Not Avail. 3776-1/3776-2/3777-1 cannot operate in this mode.
Additional Print Positions Special Not Avail. 132 print positions on 3776-1/3776-2/3777-1, no options.
Processor Interrupt Standard Standard See ““Control Characters-RV1"".
Component Selection Special | Standard See ““Component Selection”’.
On-Line Test Standard Standard
WACK Response Standard Standard
Load Buffer Prior to Initial
Poll Optional Not Avail.
1200 bps communication Standard Not Avail.
9600 bps communication Not Avail. See Notes "Not available on 3776-1/3776-2 Standard feature on
P ot Aval 3777-1. 3777-1 can operate at up to 19.2 kbps
(20.4 kbps in World Trade).

*Optional — Provided at no additional charge, must be specified
Special — Special feature available at additional charge
Standard — Standard feature or capability of basic machine

**Provided with Multipoint feature

Figure 6-2. 3780 Feature Summary Compared to 3776-1/3776-2/3777-1
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The 3780 terminal identification sequence consists of five characters when the 3780 trans-
mits first after a connection has been established. The identification sequence for an ini-
tial line bid from a calling 3780 is as follows:

PSS EP
AYYXXABC NA
DNN QD

Where: X can be any EBCDIC character from hex ‘CO’ through hex ‘FF’ (or ASCII
character from hex ‘60’ through hex “7F’) and is transmitted twice. A, B, and C are
three separate characters.

The 3776-1 or 3776-2 does not use the A, B, C characters, but uses only the X character
transmitted twice, as described under “Terminal Identification.”

BSC Data Link Control Characters

SOH (Start of Heading)

Figure 6-3 is a summary of the BSC control vocabulary. General usage of these characters
is described in the General Information manual just mentioned. Specific use of certain of
these control characters is described in the following paragraphs.

This character is not transmitted by a 3770 terminal except in a request for an online test
from the host processor. SOH received as the first character of a block is treated as

STX (Start of Text). An STX following an ITB is stripped from data received from the
host processor.

ITB (End of Intermediate Transmission Block)

ITB is not transmitted by a 3770 terminal, but can be received. Operation is as described
in the General Information manual.

WACK (Wait Before Transmit Positive Acknowledgment j

The WACK response is transmitted by a 3770 terminal for an indefinite period under the
following conditions:

a. After receiving an MPLC selection and the control unit buffer is still busy with output
from an earlier receive operation. This is always an immediate WACK.

b. A two-second timeout* occurs after receiving ETB or ETX, if the controller’s buffer is
not empty within that time,

WACK is also transmitted at two-second intervals for a period of three minutes if an
operator-recoverable output device error occurs during a receive operation. This allows
the operator three minutes to correct the error condition. If the operator has not cor-
rected the error condition within three minutes, the 3770 terminal transmits EOT. Any
ENQs received get a NAK response until the output device is ready.

The WACK response can also be received from the host processor and causes the 3770
terminal to reply with an ENQ. '

*An immediate WACK option can be specified to eliminate the two-second timeout. This option
must be specified by the user and jumpered in the machine by IBM. With this option, WACK is
transmitted immediately. '



Note: These characters are for communications control only. They are added to input data and deleted from output data.

Character
Character Meaning Structure

Vocabulary | Character ‘ "

Character Name Control State Message-Transfer State EBCDIC ASCHH

*ENQ Enquiry Can you accept transmission Between blocks: ENQ ENQ

(point-to-point)? Please respond or repeat last (X*2D’) (X'05’)
Respond to your address response.
(multipoint). Terminating a block:
Discard this block and respond
with NAK acknowledgment.
*ACK O Even affirmative | can accept transmission. Even block received and validated. | DLE DLEO
acknowledgment (X’1070') | (X‘1030')
*ACK 1 Odd affirmative None Odd block received and validated. | DLE/ DLE 1
acknowledgment : (x'1061°) | (X'1031")
STX Start of Text Change to message-transfer state Clear check circuits and start com- | STX STX
and start computing check value. puting new check value. 3770 (X‘02’) (X'02')
' (3770 treates SOH as STX, normal-| treats SOH as STX, normally sends
ly sends only STX.) only STX.)
*NAK Negative | cannot accept transmission. Block not validated, can accept NAK NAK
acknowledgment retransmission. (X'3D") (X’15")
*TTD Temporary Text Transmission will begin presently. | Transmission will continue pres- STX ENQ | STX ENQ
Delay Respond NAK and wait. ently. Respond NAK and wait. (X'022D’) | (X‘0205')
*WACK Wait Before Enquire again later and delay Enquire again later and delay DLE, DLE;
Transmit transmission until an affirmative further transmission until an (x’1068’) | (X*103B’)
acknowledgment is received. affirmative acknowledgment
is received. Block received
and validated.
*ETB End of Text None Check value follows, then turn- ETB ETB
Block around and response. Another (Xx'26') (X'17")
text block to follow.

*ETX End of Text None Check value follows, then turn- ETX ETX
around and response. This com- (X03) (X03’)
pletes the text of a job but does
not release the data link.

*RVI Reverse None Affirmative acknowledgment and DLE@ DLES

Interrupt signal that processor secondary (x'107¢’) | (X"103C’)
station wants primary 3770 to
relinquish the line.
EOT End of Drop synchronism and return Drop synchronism and return to EOT EOT
Transmission to control state. control state. Not valid in text. (X'37") (X'04’)
PAD Leading Pad Establish bit synchronism. Establish bit synchronism. Hex '55' Alternating
(X'55') Bits (01010101)
Trailing Pad Turnaround time. Turnaround time. All ones All ones
(X'FF') (X'FF'}
SYN Synchronous Establish or assure character Establish or assure character SYN SYN
Idle synchronism, or time-fill. Discard synchronism, or time-fill. Discard (X*'32") (X16’)
character. character.

*Line turnaround.

Figure 6-3. BSC Control Vocabulary
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RYI (Reverse Interrupt)

An RVI response to a selection sequence is transmitted by the terminal when it must
transmit first. RVI is not transmitted in response to data except on the 3776-1/3776-2/
3777-1 which respond with an RVI if the operator presses the ATTN key while receiving
and the system card is jumpered for this feature.

When an RVI is received from the host processor in response to a data block, the terminal
(1) transmits data contained in the buffer, (2) ends the last block with an ETX (ETB on
the 3776-1/3776-2/3777-1 if not the true End of Text block) followed by an EOT, and
(3) prepares to receive data from the host processor.

Note: After honoring an RVI, the terminal must enter receive mode (receive an ENQ or a multipoint
selection with or without data) before it enters transmit mode to automatically restart transmitting.

TTD (Temporary Text Delay)

TTD is transmitted by a 3770 terminal if a buffer of data is not yet ready for transmission
when a reply to the last block is received. If the buffer fill operation takes longer than
approximately three minutes, the 3770 terminal aborts the operation and transmits EOT.
The terminal will reply NAK to a TTD received from the host processor.

TTDs are also transmitted at two-second intervals for a period of three minutes if an
operator-recoverable input device error occurs during a transmit operation. If the operator
has not corrected the error condition within three minutes, the 3770 terminal aborts the
operation and transmits EOT.

NAK (Negative Acknowledgment)

.Abort Conditions

Transmitter Abort

6-6

NAK indicates that the previous block was received in error and the receiver is ready to
accept a retransmission of the erroneous block. When the terminal receives a NAK reply
to a transmitted block, it retransmits the block. The same block may be transmitted up
to 15 times in an attempt to obtain the proper reply. If a NAK response is received 16
times in succession, the terminal transmits EOT.

NAK is also the not-ready reply to a line bid or MPLC selection if the terminal is not
ready to go on line (operator has not started an online job, or an Auto Interrupt cannot
be accepted). NAK is also the reply to a TTD received from the host processor.

The 3776-1/3776-2/3777-1 terminals will abort the transmission or reception of data and
send EOT under the following conditions.

A 3770 terminal will abort transmission and send EOT anytime one of the following
occurs while transmitting to the host processor:

‘e An EOT is received in reply to a data block, or in response to an ENQ (point-to-point

or multipoint).*

e A DLE EOT (disconnect) is received (switched network) before the terminal transmits
EOT to indicate the end of the job.*

e A 3770 terminal transmits 15 ENQs in succession and receives either no reply or invalid
responses from the host processor.

e An unreadable diskette record is encountered.

o An operator-recoverable input device error occurs and the operator does not correct it
within three minutes.

*An EOT w111 not be sent by the 3770, but the job will be aborted.



o The STOP JOB key is pressed before the normal end of the job.
® After 16 consecutive NAKs are received in reply to a transmitted data block.

Receiver Abort
A 3770 terminal will abort the job and send EOT if any of the following occur while
receiving from the host processor (data in the receiver buffers may be destroyed during a
receiver abort):

o If mixed non-transparent and transparent blocks are received between the first STX
and ETX. An exception to this condition is when component selection is used pre-
ceding transparent data blocks. The component selection (DC) character must be con-
tained in the first non-transparent block. Following blocks can be transparent, but
cannot alternate between transparent and non-transparent thereafter. Transparent
data can be directed to an attached card punch or diskette.

e A data block with good CRC (LRC) is received whcih exceeds the 256-byte buffer
capacity or 512-byte buffer capacity.

e An EOT is received before the normal end of message (before ETX is received).*

o An unrecoverable error occurs before the message is complete.

o The operator stops the job before the normal end of the job.

*An EOT will not be sent by the 3770, but the job will be aborted.

Note: If an operator-recoverable output device error occurs and the operator does not correct it
within three minutes (WACK responses are being sent to the host), the 3770 terminal sends an EOT
but does not abort the job. Data remains in the buffers and subsequent point-to-point ENQs or
multipoint selections are rejected with a NAK response until the operator intervenes.

For 3776-1/3776-2/3777-1, if a line-to-printer job is in progress and HOLD PRINT is on ‘
during operator error recovery, this abort may be prevented by pressing RESET before the
three-minute timeout. RESET causes the three-minute timeout to restart.

3770 Transmission of Null Buffer to Host Processor
Under certain conditions (list follows), 3770 terminals send a null buffer (STX ETX with
no data) to the host. Some of the RJE subsystems in the host do not specifically check
for a null buffer from the 3770 defined as a 2770. When the RJE subsystem attempts to
process the null buffer as an 80-byte data record, the results may be unpredictable depend-
ing on the content of the previous data record. To reduce the consequences of a null buf-
fer sent from a 3770, all RJE users should end each ‘job” sent from a 3770 with a “‘/*”
sequence. Should a null buffer follow immediately, it causes a JCL error to be returned,
but does not affect the preceding job.

A null buffer is sent under the following conditions:

o During a diskette-to-line job when a data set contains null records
e After a diskette-to-line job of all active data sets ‘
o After a card reader-to-line job when *“/*EOF” would begin a new buffer

BSC Printer Control Characters

Format control characters are used to delineate lines of data received from the remote
location for printing on the terminal.

Format control characters are entered into the buffer by certain keyboard keys and are
transmitted within the data sent to the CP. When received, these control characters read
into the controller’s buffer. As the buffer reads out to the printer, these characters are
recognized as control characters, removed from the print data, and used to control the
output format of the printed data.
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NL (New Line)

'

IRS (Interrecord Separator)

CR (Carriage Return)

VT (Vertical Tab)

When outputting multiple overstrike characters to the 3776-1/3776-2 console line printer
or the 3777-1/3203 line printer, no more than two characters may be printed in the same
print position using backspace control. If more than one backspace is used to the same
position with overprinting (to blot out a position, for example), only the first and last
characters will print in that position. To print more than two characters in the same posi-
tion (overstrikes), the CR (carriage return) or ESC M (space suppress) character must be
used to return to the beginning of the line without indexing, and the desired characters

~overprinted. Each occurrence of a BS (backspace) character string causes that portion of

a line to be printed. The following characters are recognized.

The EBCDIC NL character defines the end of a print line. During key entry, this charac-

- ter is stored into the buffer when the Return key is pressed.

On buffer readout to the printer, either during key entry or receiving from the line, the
NL character initiates a print cycle. After data in the print buffer is printed, the forms
advance one line space and the horizontal print position is moved to the left margin

~ regardless of the previous print position. After printing and forms movement is complete,

the print buffer is loaded with the next line of print data. If the current line position is
at or below the bottom margin, the NL character causes the forms to advance to line 1 of
the next form.

During keyboard entry, this character is stored in the buffer by the End Card function
under control of the CODE key, and is used to delineate card data to be punched. During
key entry, or when the IRS character is recognized during output of received data to the
printer, it causes a new line function to occur as described under “NL (New Line).”

On buffer readout of received data to the printer, the CR character initiates a print cycle
and moves the horizontal print position to the left margin regardless of the current print
position or a previous automatic NL function. The vertical print position is not moved.

During key entry, this character is stored into the buffer when the VERT TAB key is
pressed. : ‘

During key entry, or on buffer readout of received data to the printer, the VT character
initiates a print cycle. After printing is complete, the forms advance to the next pre-
defined vertical tab stop. The horizontal print position is not moved. After printing and
forms movement are complete, the next line of data is printed.

A maximum of 12 vertical tab stops can occur on a single form. If a VT character is con-
tained in data to be printed below the highest VT set on a form, the forms will skip to the
lowest tab setting on the next form.- If no vertical tabs are set, a VT function is executed
as a LF function. :



FF (Forms Feed)
During key entry, this character is stored into the current buffer position when the
FORM FEED key is pressed.

During key entry, or on buffer readout of received data to the printer, the FF character
initiates a print cycle. After printing stops, the forms advance to line 1 of the next form.
The horizontal print position is moved to the left margin.

HT (Horizontal Tab) :
During data entry, this character stores in the buffer when the Tab key is pressed. The
next character entered will print at the next print position at which a horizontal tab stop
is set, and it stores into the next sequential buffer position. If the current horizontal
print position is equal to or greater than the rightmost tab setting, the HT function is

- rejected as an error.

On buffer readout to the printer, the first character following the HT character will be
loaded into the print-buffer location at which the next horizontal tab stop is set. If an
HT function is executed when the horizontal print position is to the left of the left mar-
gin, the left margin setting is not treated as a horizontal tab stop and is ignored by the
HT function. If the current horizontal print position is equal to or greater than the right-
most tab setting, the HT function is executed as a New Line function.

LF (Line Feed)
During keyboard data entry, the LF character is stored into the buffer when the INDEX
key is pressed.

During key entry, or on buffer readout to the printer, the LF character initiates a print
cycle. After printing is complete, the forms advance to the next print line. Printing on
the next line begins in the next sequential print position. If an LF function is executed
at or below the bottom margin, the forms advance to line 1 of the next form.

BS (Back Space)

During key entry, this character is stored into the current buffer position when the back-
space key (<) is pressed.

During key entry, or on buffer readout of received data to the printer, the backspace
character initiates a print cycle and moves the horizontal print position one space to the
left if the current print position is greater than 1. The left margin setting is ignored. If
the current print position is 1, the backspace function is not executed.

NUL (Null)
On buffer readout of received data to the printer, the NUL character is printed as a
hyphen (-).

IGS (Space Expansion) ‘

. On buffer readout of received data to the priﬁter, the IGS character begins a space
expansion sequence. The low-order six bits of the byte following the IGS character is
used as a binary count of the number of spaces (3 to 63). The high-order two bits of
this count byte must be a binary 01, The number of spaces specified by the count byte
are printed. In data directed to the 3521 Card Punch, IGS sequences cannot span two
buffers. ;

BSC ESC (Escape) Sequences _ :

In addition to the control characters just described, ESC sequences (an ESC character fol-
lowed by another character) are used to provide multiple line spacing and additional
skipping capability. This is functionally equivalent to multiple NL characters.

>
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Figure 6-4 shows the ESC sequences used to control multiple spacing and skipping. ESC
sequences can occur in data at any time within a line, but are not executed until a line
feed occurs as a result of an EBCDIC NL or IRS character encountered to end the line.
If more than one ESC sequence precedes a NL or IRS character, only the last ESC
sequence preceding the NL or IRS is executed. The ESC sequences are not printed when
they appear in the data stream to the printer from the buffer. If no ESC sequences are
included in received data, single line spacing occurs as the result of a NL, or after a full
line (132 characters) is printed. If an ESC sequence is included, the ESC sequence is
executed instead of the NL function.

ASCHH EBCDIC

Code Code Carriage Operation

Sequence Sequence After Printing

ESCQ Esc/ Single Line Feed
ESCR . ESC S Double Line Feed
ESCS ESCT Triple Line Feed

ESC A ESC A Skip to 1st VT Stop
ESCB "ESCB Skip to 2nd VT Stop
ESCC ESCC Skip to 3rd VT Stop
ESCD ESCD Skip to 4th VT Stop
ESCE ESCE Skip to 5th VT Stop
ESCF . ESCF Skip to 6th VT Stop
ESCG ESC G Skip to 7th VT Stop
ESCH ESCH Skip to 8th VT Stop
ESC | ESC | Skip to 9th VT Stop
ESCJ ESC J Skip to 10th VT Stop
ESC K ESC K Skip to 11th VT Stop
ESC L ESCL Skip to 12th VT Stop
ESC M ESCM Space Suppress

Figure 6-4. BSC Escape Sequences

During the forms definition at the terminal, the operator must enter a number from 1 to
12 for each line at which a stop is desired. Escape sequences ESC A through ESC L
received in data from the host processor are directly related to tab stops 1 through 12 set
up by the operator, as indicated in Figure 6-4. Thus, ESC A causes a skip to tab stop 1,
ESC B to tab stop 2, etc. Vert