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Printing History

New editions of this manual will incorporate all material updated since the previous edition.
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pages to be merged into the manual by the user. Each updated page will be indicated by a
revision date at the bottom of the page. A vertical bar in the margin indicates the changes on
each page. Note that pages which are rearranged due to changes on a previous page are not
considered revised.

The manual printing date and part number indicate its current edition. The printing date
changes when a new edition is printed. (Minor corrections and updates which are incorpo-
rated at reprint do not cause the date to change.) The manual part number changes when
extensive technical changes are incorporated.

June 1981.. First Edition

September 1981...Second Edition. Revised pages: iii, 1-7, 1-8, 1-15, 1-16 thru 1-28, 2-10,
4-9, 4-12, 4-18, 4-32, 4-35, A-3, A-b.
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Introduction

This manual serves to inform the experienced HPL programmer of differences between HP
9825A/B Computers and the HPL 2.0 Language System of the HP 9826A and 9836A Compu-
ters. As you gain experience using the HPL language system, you will begin to appreciate the
changes made to the HPL programming language. In the great majority of instances, these
changes were made to enhance or expand the utility of the HPL programming language, and to
provide access to some of the new hardware features of the 9826 and 9836.

What To Do and When

First, read the “Installation’ chapter of this manual so you’ll be able to successfully turn on the
9826 and start programming when you are ready.

Second, read the chapter titled ““Getting Started””. This will familiarize you with the differences
between operating the 9825 and the 9826/9836 computers.

Third, read the chapter titled ‘‘Program Transfer” so you will know how to get your 9825
programs up and running on the 9826 or 9836.

Fourth, read the chapter titled “HPL Programming” to familiarize yourself with the program-
ming differences and extensions of 9826/9836 HPL 2.0.

Now that you know what you have to do, its time to get to it. Good luck!

09826-90040, rev: 1/82

vii







1-1

Chapter 1

Installation

Introduction

The computer can be configured to automatically load a language system from a disc when
you switch the computer on. Alternately, the language system can be built-in using read-only
memory (called ROM). Regardless of whether HPL is soft-loaded or built-in, it's the same
language once loaded.

The soft-loaded system allows a programmer to load one of many languages from a disc into
the computer memory. This allows the programmer the flexibility to select the programming
language and associated keyboard operating system best suited to his or her needs.

The built-in (ROM) language system is just that, always available immediately after power-up
or system reset. There are no delays or extra steps to ready the system. The ROM-based
system is the most convenient choice for simply running applications programs. For maximum
flexibility, more than one built-in language system can be installed at the same time.

Knowing whether your computer has a soft-loaded or built-in language system is important. If
your computer is soft-loaded (the system is loaded from disc at power-up), you need to insert
the system disc before switching the computer on. On rare occasions, an error message may
require you to reload the system from disc again. If your computer has more than one built-in
language system, you need to choose the language system during power-up. Be sure to follow
the correct power-up procedure later in this chapter.

IMPORTANT

If you have a soft-loaded system, be sure to produce at least one
backup copy of the system disc right after switching the computer
on. Refer to Copying Discs later in this chapter for more information.
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Unpacking the Computer

Your HP computer was thoroughly tested and inspected before being shipped to you. All
equipment should be in good working order. After removing the computer from its carton,
carefully check it and the accessories for any damage caused by transit. You should also
check the accessories against the packing list supplied. Notify your HP sales office if any
damage is found. Also file a claim with the carrier. If any items are missing, use the reply card
supplied to order the item(s) directly from the factory.

Now you’re ready to install the computer, as explained next.



Installation

Installation Procedure

Please follow this procedure to install and power-up your computer for the first time. If the
computer doesn’t power-up as expected, refer to the System Test section in this chapter.

1. Position the Computer

Place the computer on any convenient work surface. Be sure to leave about 50 mm (two
inches) free on each side for air flow through the computer. Do not operate the computer in
an area with excessive dust or airborne particulates (smoke).

Position the Computer to Allow Free Air Flow

2. Check the Line-voltage Switches

CAUTION
THE COMPUTER CAN BE DAMAGED IF SET FOR 100 VAC OR
120 VAC AND A HIGHER VOLTAGE IS APPLIED. CHECK THE
LINE VOLTAGE SWITCHES BEFORE APPLYING POWER.

The computer can be set to operate on one of four nominal line voltages: 100 Vac, 120 Vac,
220 Vac or 240 Vac. The switches on the back of the computer were set to the line voltage in
your area when the computer was shipped from the factory. Check the switch settings to
ensure they are set correctly:

~ V LINE SELECTOR ~ V LINE SELECTOR ~V LINE SELECTOR ~ V LINE SELECTOR
—220]— —220I —22()]- —220I
( —100 ( —100 ( —100 ( —100
120 -] 120 } 120 J 120 q
240 240 240 240
100 Vac 120 Vac 220 Vac 240 Vac

Line Voltage Switch Settings

1-3
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3. Check the Fuses

WARNING

TO AVOID THE POSSIBILITY OF SERIOUS INJURY, DISCON-
NECT THE POWER CORD BEFORE REMOVING OR INSTALL-

ING A FUSE.

The computer has two fuses accessible on the back panel. See the next photo. One fuse
protects the entire computer and should match the line voltage, either 100/120 Vac or 220/
240 Vac. (See the next table). The other fuse protects the internal power supply; its value is

the same for any line voltage: 15 A, HP part number 2110-0054.

Line Fuses
Line Fuse HP Part
Voltage Needed Number
100, 120 | 4 A (normal blow) | 2110-0055
220, 240 | 2 A (normal blow) | 2110-0002

Line Voltage Switches

Internal Fuse

Line Fuse
Power Input Socket

Computer Back Panel
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4. Connect the Power Cord

The proper power cord was selected and packed with your computer when it was shipped
from the factory. Each cord has a ground connector to protect the operator from electrical
shock. Check to be sure you have the correct cord for your power outlet. The available cords
are shown next.

WARNING

IF A REPLACEMENT POWER CORD IS NEEDED, IT MUST
HAVE THE SAME POLARITY AS THE ORIGINAL. OTHERWISE,
EITHER A SAFETY HAZARD FROM ELECTRICAL SHOCK TO
PERSONNEL OR EQUIPMENT DAMAGE MAY RESULT.

U.K. Australia Europe Grounded
8120-1351 8120-1369 8120-1689

U.S. Grounded Swiss
8120-1378" 8120-06982 8120-2104 Computer
Power-Input
x( % Socket
> R /
%E ’\ki
N - % N

Available Power Cords

After connecting the power cord to the back panel and the power outlet, go ahead and switch
the computer on as explained next.

1 UL and CSA approved for 100/120 Vac operation.
2 UL and CSA approved for 220/240 Vac operation.

1-5
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5. Initial Power Up

Now that you’ve checked the line-voltage switches, checked the fuses, connected the power
cord and know which language system you have (soft-load or built-in), you are ready to
switch the computer on.

With a Built-in Language System

If your computer has a built-in language sys-
tem, first remove any disc in the drive and then
press the power switch in. The computer dis-
play takes about 10 seconds to warm up. In
the mean time, the computer tests its memory.
Then a “READY” message is displayed. The
computer is now ready for your use.

HPFL 2.0 READY
\_
If more than one language system is built-in,
the computer allows you to select one. For ex- WHICH SYSTEM?
ample: L BH

In this example the computer found two built-in systems, BASIC (B) and HPL (H). The
computer will wait about 10 seconds for you to select the language system by pressing the
appropriate key. (If you press the wrong key, the computer will just beep and continue wait-
ing.) To select the HPL system, press the H key.

If an appropriate key isn’t pressed in time, the language system listed first (BASIC in our
example) is automatically loaded.

With a Soft-loaded Language System:

If your computer has a soft-loaded operating
system, open the disc drive door (the right drive
on the 9836) and insert the Language System
disc. Be sure the disc is inserted with its label up
and facing you, as shown. Then close the door
and press the power switch in.

09826-90040, rev: 1/82
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The computer automatically looks for a
SYSTM-type file on disc at power-up. If one is
found, it’s loaded into memory and then a (RAM) HPL 2.0 READY
“READY”’ message is displayed. For example:

When the Built-in System Does Not Load:
If the computer does not display the READY message after about 10 seconds, or if a system
error is displayed, switch the computer off, wait a few seconds and switch it on again. If the
READY message still doesn’t appear, call HP for service. See the list of service locations
supplied with your computer.

When the Soft-load System Does Not Load:

If the computer does not display the READY message after about 15 seconds, or if “UNABLE
TO FIND SYSTEM? is displayed, try to re-load the system. First remove the disc, check to be
sure it is a system disc, and re-insert it in the disc drive. (Be sure the system disc is in the
right-hand drive on the 9836.) Then close the drive door and press (PAUSE). If the
computer still doesn’t load its system, either the system disc is defective or the computer
requires service. Call HP for service. See the list of service locations at the back of the
manual.

After powering up the computer for the first time, you should verify its operation by running the
computer tests explained under System Tests. Once computer operation is verified, switch it off
and install any additional accessories supplied. See the next sections.

FEDERAL COMMUNICATIONS COMMISSION
RADIO FREQUENCY INTERFERENCE
STATEMENT (U.S.A. ONLY)

The Federal Communications Commission (in Subpart J of Part 15, Docket 20780) has specified that the following
notice be brought to the attention of the users of this product.

Warning: This equipment generates, uses, and can radiate radio frequency energy and if not installed and used in
accordance with the instructions manual, may cause interference to radio communications. It has been tested and found
to comply with the limits for a Class A computing device pursuant to Subpart J of Part 15 of FCC Rules, which are
designed to provide reasonable protection against such interference when operated in a commercial environment.
Operation of this equipment in a residential area is likely to cause interference in which case the user at his own expense
will be required to take whatever measures may be required to correct the interference.

09826-90040, rev: 1/82
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6. Install Additional Read/write Memory

CAUTION

THE COMPUTER MUST BE SWITCHED OFF BEFORE ANY
ACCESSORY BOARDS ARE REMOVED OR PLUGGED IN.
PLUGGING OR UNPLUGGING BOARDS WITH THE POWER
APPLIED WILL DAMAGE THE BOARD OR THE COMPUTER.

The computer’s program and data-storage memory can be expanded by installing additional
read/write memory boards. Each memory board can be plugged into any available accessory
slot at the back of the computer.

Before installing a memory board, note the amount of available read/write memory by first
switching the computer on:

123456 Available bvtes

Now switch the computer off and remove the memory board from its anti-static plastic
package.

CAUTION

STATIC DISCHARGE CAN DESTROY COMPONENTS ON A
MEMORY BOARD. HANDLE THE BOARD BY USING ITS ANTI-
STATIC ENVELOPE. DO NOT TOUCH THE ELECTRICAL
TRACES OR SET THE BOARD ON ANY STATICALLY
CHARGED SURFACE (E.G., A CLOTH).

Each memory board must be set to a consecutive starting address, beginning with the lowest
address of any memory board(s) currently installed. Each board has a mini-switch labelled
SW-1 for this purpose. The following table and drawing show how to set the switch.

The standard computer is supplied with 64 kbytes of built-in memory. The standard memory
board is assigned the starting hexadecimal address FF. Each additional 64 kbyte board must
be set to the next-lowest hexadecimal address: FE, FD, etc. Memory boards must not be set to
the same address.

09826-90040, rev: 9/81
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64 kbyte Memory Board Starting Addresses

Starting Switch Setting*

Memory Board Address 12345678
1** memory board FF 11111111
2 additional board FE 01111111
3 additional board FD 10111111
4* additional board FC 00111111
5% additional board FB 11011111
6% additional board FA 01011111
7* additional board F9 10011111
8 additional board F8 00011111

* <1 indicates switch is open: “‘0”" indicates switch is closed.

98254A Memory Board Starting Address Switch
(shown set to address FC)

The 98256A Memory boards contain four 64k blocks, but only six switch segments are needed to
determine the address block. Segments 6 through 3 determine the first hex digit; segments 2 and
1 determine the second hex digit. For instance, this switch is set to binary 110101xx which covers
starting addresses D8, D9, DA and DB (the xx segments are don’t cares):

Note
Some boards may have six
segment switches. A dot in the
lower-left corner indicates the
OPEN position of each
switch.

After installing each memory board, switch the computer on and verify the new amount of
available memory.

If the available memory does not increase with each added memory board, switch the compu-
ter off and verify that the board is properly seated in the accessory slot. Also check the setting
of the starting address switch. If it’s not set to the highest-available address, the computer
cannot address the board.

If the computer still doesn’t indicate an increase in available memory, or the computer does
not power-up correctly when an additional memory board is installed, switch the computer
off, remove the board and replace it in its anti-static envelope. Then call HP for details on
replacing the board.

09826-90040, rev: 1/82
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7. Install Interface Cards
Now that your computer is installed and configured with any additional read/write memory,

you can install interface cards and connect peripheral components to the computer. Be sure
to switch the computer off before plugging in or removing any cards or memory boards.

The computer has eight accessory slots. Each can hold a memory board, while every other slot
is designed to accept an interface card. This allows installing up to four interface cards and at
least four memory boards. The built-in HPL language system is contained on one board

already installed. This board must not be removed.

Installing Interface Cards

A manual provided with each interface card explains how to configure the card for your
system. Follow those instructions carefully to ensure a smooth installation:

Be sure each interface card is set to a unique address or select code. A switch on each card
sets its select code. These codes are already reserved by the computer:

HPL Internal Select Codes
0 Keyboard and CRT Display Line

7  HP-IB interface (built-in)
16 CRT Print Area

As shown, select codes 0,7,and 16 are reserved for the computer’s internal use. That leaves
select codes 1 thru 6 and 8 thru 15 for external interface cards.
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Maintaining Your Computer
Cleaning the Computer

The computer should be cleaned with a soft cloth lightly dampened either in clean water or a
mild detergent. Don’t allow water to get in the computer case. Don’t use any abrasive
cleaners.

Clean the Disc Drive Heads

The disc drive’s read/write heads should be cleaned periodically to ensure trouble-free opera-
tion. A head-cleaning kit is available from HP for use with your computer. Order HP acces-
sory number 92193A. HP does not recommend use of other head-cleaning discs or equip-
ment.

CAUTION

DO NOT ATTEMPT TO CLEAN THE DISC READ/WRITE
HEADS MANUALLY OR WITH MATERIALS OTHER THAN
THOSE SUPPLIED BY HP. OTHERWISE HEAD DAMAGE OR
MIS-ALIGNMENT COULD OCCUR.

To clean the disc read-write heads:

Switch the computer off.
Insert System Test Disc 1 in the disc drive and close the drive door.
Switch the computer on. The system test program is automatically loaded.

B N

When the initial System Test menu is displayed, press either Clean heads softkey, k1 or
k6. Then follow the displayed instructions.

09826-90040, rev: 1/82
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Flexible Discs

This section introduces you to the flexible disc media and explains how to copy (back up) the
contents of one disc to another. HPL operating commands are available for initializing discs,
cataloging disc files and purging disc files. These and other commands are explained in Chap-
ter 4.

The built-in disc drive handles standard 5% inch flexible discs. The flexible disc, also called a
mini-disc and a diskette, is a thin piece of plastic enclosed in a special plastic jacket. The disc
is covered with a thin oxide coating on which your program and data information are stored.

When you insert the disc in the drive and close the door, the drive is ready to read informa-
tion from or write information onto the disc. When the computer requests a read or write, the
disc spins at a constant rate, (like a phonograph record). The yellow light on the disc drive

indicates that reading or writing is taking place. Do not attempt to remove the disc when the
yellow light is on.

The built-in disc drive reads and writes on both sides of the disc and requires discs labeled for
“double-sided” and ‘“‘double density”’ use. Be sure to use only media supplied or approved
by HP. Boxes of ten discs are available by ordering HP part number 92190A. Other discs
may not be of adequate quality or may damage the drive.

Disc Handling Precautions
Be sure to follow these guidelines to ensure trouble-free operation:

¢ Handle discs only by the labeled area. Never touch the disc surface which shows through
the protective jacket.

¢ Always return the disc to its storage envelope after each use. The envelope not only
protects the disc from physical damage, it's made of an anti-static material to prevent
dust from accumulating.

® Write only on the disc label using only a felt-tip pen. Don’t write on the disc jacket. Don’t
use a lead pencil or a ball-point pen.

® Although the disc is flexible, don’t bend or fold it.

® Avoid using or storing discs in temperature extremes, or in areas with excessive smoke or
dust. Even cigarette ash can damage the disc surface. Close the disc drive door when it’s
not in use.

® Do not place discs near sources of strong magnetism, such as an electric motor or toy
magnet. This will destroy data on the disc and may prevent further use of the disc.

® Do not attempt to clean the disc or remove it from its protective jacket.

® Use only discs approved by HP. Others may impair data integrity or damage the disc
drive.

Note
Do not use more than two layers of adhesive labels on a disc. Addi-
tional labels could cause the disc to jam in the drive or prevent
reliable disc operation.
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Inserting and Removing Discs

Open the drive door by lifting the door handle
up. Check to make sure there is not another
disc in the drive already. Insert the disc as
shown on the right. Close the door.

Be sure to return the disc to its storage en-
velope when not in use. This keeps dust from
getting on the oxide surface. Also close the
drive door when not in use.

CAUTION

IF YOU ACCIDENTALLY INSERT ANOTHER DISC WHEN ONE
IS ALREADY IN THE DRIVE, REMOVE THE BOTTOM DISC
FIRST. OTHERWISE, THE READ/WRITE HEADS COULD BE
DAMAGED.

Write Protection

Covering or uncovering a notch in the disc jacket
. . . . . 4,
determines whether the disc drive can write in- o,
formation on the disc. When the notch is covered, Ay:‘:@:j;"
. . . . . . N
it's impossible for the drive to write on the disc; thus "'Z/"’e i
information already on the disc is protected from B
. . s Thogfso,
being written over or erased. This is useful when a L
. . . . . S
disc contains source information which should only
be read.
Labels are supplied with discs to allow you to cover S
the write-enable notch.
\ vd
oxide write
surface enable

notch
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Data File Compatibility

The built-in disc drive initializes discs in a standard HP mass storage format called LIF (for
Logical Interchange Format) ensuring that files originated by one HP 9826 or 9836 will be
compatible with other 9826 or 9836 computers and Language Systems. The standard format
also allows the computers to identify and read certain files from other HP computers and
terminals. For example, type ASCII files (containing data and programs) originated by an HP
2642 Terminal can be read by the HP 9826/9836. Type ASCII files originated by the HP
9826/9836 Computer can be read by the HP 2642A Terminal. Other type files originated by
the computer may be identified but may not be read by the terminal.

For details on mass storage compatibility with other HP equipment, refer to the Disc Program-
ming Technical Appendix or contact your HP sales office. Locations are listed at the back of
the manual.

Using Discs
The first step to take to use a new disc (NOT your HPL System disc!) is to insert it as de-
scribed previously, and initialize it. You must initialize a disc whether you are using tape file

commands or disc programming commands. To initialize a disc in the internal disc drive, unit
zero, execute

init "zl 0"

The initialization process takes about two and a half minutes. Once initialized, the disc can be
used to save and get programs and data. It can be also used to store and load programs just
as if it were a tape cartridge.

To use the disc with disc statements, you should first become familiar with disc structure and
usage. The basics of disc programming are discussed in the 9825 Disc Programming Manual
included with your HPL Language System. Additions and extensions to 9825 disc program-
ming that are provided for the 9826 and 9836 are described in the Disc Programming section of
Chapter 4 of this manual. Some of the technical aspects of disc programming are discussed in
the Disc Programming Technical Appendix to this manual.

To simply save a program you have typed in, the procedure is simple. With the initialized disc

in the drive, your program in memory, and assuming you wish to call your program
“PROGRAM1”

press: sauve (this is special function key k0)
type: PROGRAMI1 (this displays save "PROGRAMI™)
press: (the program is saved to disc)

To retrieve that program off the disc, a similar procedure is followed.
press: get (this is a special function key k1)
type: PROGRAML (this displays get"PROGRAML ")
press: EXECUTE (the program is loaded into memory)

To determine what programs are on the disc, you merely press one key.
press: *cat (this is special function key k4)

09826-90040, rev: 1/82



Installation 1-15

The disc catalog (or directory) is listed on the display.

If you wish to use 9825-type tape commands, you must still “‘mark’ files just as if there were
a tape cartridge inserted in the computer. Then commands such as rcf and ldf can be used to
store and load programs and data. Refer to the Tape Cartridge Operations section of Chapter
4 in this manual for additional topics of concern when using tape commands.

Copying Discs

Although flexible discs are an extremely reliable storage media, like phonograph records, they
do wear out. Since discs can also be damaged due to accidents or careless handling, you should
keep a duplicate or back-up copy of each important disc. HPL programs are provided in the
Utilities Pack to copy the files from one disc to another on the 9826. On the 9836, use the
“copy’’ statement described below. The “‘cbackup’ (complete backup) program automatically
copies all files from one disc to another. The “‘ibackup’ (individual backup) program allows
copying selected files to the same disc or a second disc.

The cbackup program can be used to copy all files from a disc originated by an HP 9826
Computer. Although the program runs on the HPL language system, it copies disc files con-
taining BASIC, HPL and other programs originated on an HP 9826. cbackup will also copy
files from mini discs recorded on other HP equipment which conforms to LIF (Logic Inter-
change Format) standards. Your HP sales office can furnish a list of LIF-compatible equip-
ment.

The cbackup program copies files from one disc to another by reading portions of the first
(master) disc into computer memory and writing each portion onto the second (backup) disc.
Since only one disc drive is available, the program asks you to exchange the master disc for
the backup disc one or more times. After you insert the master disc, the program catalogs the
files and determines how many disc exchanges will be needed to copy all files to the backup
disc.

The ““cbackup” program overwrites any files on the destination disc. The program also auto-
matically initializes the destination disc if requested.

On the 9826, follow these steps:

1. Switch the computer on and load the HPL language system (see Chapter 1).

If the HPL system is already loaded, ex-
ecute this command to clear the computer

memory: erase a |(_EXECUTE
2. Insert the HPL Utilities Disc in the drive and close the drive door.
3. Load and run the cbackup program: get "cbhackup" ((EXECUTE

4. Follow the displayed instructions.

09826-90040, rev: 1/82



1-16

Installation

Note
Be sure to press the CONTINUE key when instructed, not the RUN
key. If RUN is pressed after the program has started, the pro-
gram must be stopped and restarted. Return to step 1 above.

On the 9836, follow these steps:

Load the HPL Language System.

Insert the source disc into drive 0, the right-hand drive.

Insert the initialized destination disc into drive 1, the left drive.
Execute: copy ™31 ,0"»"to" +" sl s1"

B W
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System Tests

The computer automatically tests its read/write memory each time power is applied. After this
test is passed, the language system is loaded. Other tests are available for you to check interface
cards and selected HP devices connected to the computer. These tests are stored on the System
Test Disc supplied with the computer. This section describes how to load and run the system
tests.

The system tests can be run on either an HP 9826 or 9836 Computer having either a soft-
loaded or a built-in language system. The test program requires a computer with at least 196k
bytes of read/write (RAM) memory. When using a computer with built-in (ROM) HPL, how-
ever, only 64k bytes of RAM are needed. The computer automatically loads a special operating
system from the System Test Disc when the computer is switched on.

Note

The System Tests will not run on a computer with ROM BASIC and
only 64k bytes of RAM.

If the computer cannot load and successfully run one or more of the tests as described here,
switch the computer off and call HP for service. Service offices are listed at the back of this
manual.

Loading the System Tests
If the computer has at least 196k bytes of RAM, follow these steps:

1. Switch the computer off.
Insert disc 1, 09836-10034, in the disc drive and close the door.

3. Switch the computer on. The computer automatically does its memory test. Then the test
operating system and system test program are loaded from disc.

Note

If the computer does not have sufficient user memory (RAM) to
automatically load the operating system and program, an error is
displayed. If the computer has ROM-based HPL and 64k bytes of
RAM, you can still run the tests by typing in:

get "AUTOSTH" 0,0 (_EXECUTE

09826-90040, rev: 1/82
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The system tests display a series of menus, allowing you to select various tests and enter
parameters. The initial menu is:

Svstem Test Prodram for 9BZ2BA/36A (revision A)

Press a softkevy to select either:
* I/0 and Perirpheral testss or
* the internal disc head cleaning routine

M 2= [1/0 and | Clean | [ Exit |
U [Ferien [ heads [ — | |
. W,

Select the test group by pressing one of the appropriate softkeys. For instance, to run the I/O
and Peripheral tests press either ki1 or k6.

The selected tests are now loaded. See the appropriate instructions on the following pages.
For details on running the clean heads routine, see page 1-11.

The EXIT Softkey

The system tests display an EXIT softkey at various times. Whenever an EXIT softkey is
displayed, you can press it to cancel the current operation. The program will either return to
the previously displayed menu or exit the tests altogether.
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Interface and Peripheral Tests

After selecting the interface/peripheral tests, the computer lists the interfaces currently avail-
able. For example:

g )
LOGGED-IN SELECT CODES:
7 int. HP-IB
12 GPID
16 CRT FEEEFERFERREREER IR R R EFFFRERRERRRH

*
*
NOTE: *

THE MAXIMUM EXTERNAL SEL- *
LECT CODE WHICH WILL WORK *
*

*

*

*

*
*
*
*
# WITH THIS TEST IS 15.
*
*
*

EEEFEFFFAFRFF XX XXX XX ER XA R XX

Do vou want error lodding resricted to the CRT?

7 [Yes  [No [ [ 0 lExit
\_

J

The computer logs all available select codes. If an external device to be tested is at a select
code above 15, change the interface select code before continuing:

1. Exit the system tests and switch the computer off.

Remove the interface card and change the select code to an unused number below 16.
Reserved select codes are listed in chapter 1.

3. Re-install the interface card and switch the computer on.
4. Reload the System Tests and press the [/O & Periph. softkey.

Error Logging — After reviewing the available select codes, specify where any errors occur-
ring during the tests should be logged. Press the Yes (k0) softkey to select error logging on the
internal display or press No (k1) to log errors on an external device.

If you select external error logging, use the cursor knob to move the displayed arrow to the
correct device selector. Then press Choice Complete (k0 or K5).

Note
The error-logging device cannot be the same device to be tested.
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Select the Test — The next menu lists the tests available. Specify the device to be tested by

moving the displayed arrow next to the product number and pressing Choice Complete (k0 or
k5).

Specify the Device Selector — The next menu allows you to select the device selector. Move
the arrow to the correct number and press Choice Complete (k0 or k5).

Specify the Number of Test Cycles — To run the test once, simply press Choice Complete
(k0 or k5). Alternately, move the arrow to the desired repeat factor and press Choice Com-
plete.

Specify any Optional Parameters — Some device tests support optional parameters, such
are running a “long’’ or “‘short’” test. An optional menu allows you to select these parameters.
Refer to the optional parameters listed in the appropriate following section. Then move the
displayed arrow to each selected parameter and press Choose param (k0 or k5). When you're
done choosing parameters, press (k1 or k6).

Review Selections and Run the Test — Before starting each test, verify the displayed test
title, device selector and any selected optional parameters. Read the appropriate following
section so you know what to expect. Then press Start Program (k0 or k5).

GPIO, RS-232, BCD and HP-IB Interface Tests

These tests check interface card functions by directing you to move switches on the card.
Before starting each interface test, follow the next steps.

Note

Most interface tests require use of an extender board and a test
connector, as describes below.

CAUTION

SWITCH THE COMPUTER OFF BEFORE REMOVING OR IN-
STALLING INTERFACE CARDS.

1. Switch the computer off and remove the interface card.

Note the setting of each DIP (dual in-line package) switch on the card. Return each
switch to its original position after completing the test.

3. Install the card extender board, part no. 09826-66544, in an interface slot and plug the
interface card into the extender board. See the next photo.

4. Connect an appropriate test connector on the interface card:

Interface Test Connector
HP 98622A 98622-67950
HP 98623A 98623-67950
HP 98624A {use the built-in HP-IB)
HP 98626A 98626-67950
HP 98628A 1251-6625 (male)
1251-6624 (female)
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CAUTION
USE THE CORRECT TEST CONNECTOR. RUNNING A TEST

WITH THE WRONG CONNECTOR MAY DAMAGE THE INTER-
FACE CARD.

5. Switch the computer on, load the System Tests and start the appropriate interface test.
Follow the displayed instructions to check the interface functions. If any errors are log-
ged, note them and call HP for service.

The 98622A GPIO Test automatically tests a 98620A DMA Card when it’s installed and the
Burst jumper is removed from the GPIO card.

Internal HP-IB Interface Test

The int. HP-IB test allows you to check the built-in HP-IB interface. The test requires use of
an second HP-IB interface card, HP 98624A, and a standard HP-IB cable. Follow the display-
ed instructions to run the test.

The int. HP-IB test automatically tests an 98620A DMA Interface card, if installed.

HP 2631 Printer Test

This test allows you to check an HP 2631A/B/G Printer. The test assumes the printer is
connected via the HP-IB.

Be sure to load 14-inch wide paper and align it at the top-of-form (TOF) mark. Reset the
printer and switch it on-line. Then press Start Test (k0). The test generates a four-page print-
out. A sample is shown.

09826-90040, rev: 9/81
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Page one includes vertical form control tests and various line spacings:

2631 EXERCISER

SINGLE
SINGLE SPACE

DOURLE SPACE

DOUBLE SPACE

TRIPLE SPACE

WUARTER PAGE
1 LINE PER

3 PER

@ LINES PER

3 LINES PER

QLSO SRS N NS N oY

ROETOM F

C SLEW
VFC SLEW

VFC SLEW

VFC SLEW

VFC SLEW

VFC SLEW
INCH xxxx

INCH »x%x%

INCH 2xexx

INCH ®xxx

INCH ®xxxx

INCH %xxx

INUH xxxx
INCH xx%x
ENCH xxxx
INCH

INCH
INCH
INCH
INCH
INCH

ON ?826A DESKTOP COMPUTER
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Page two is the 2631 self test. Check for missing characters and the correct top-of-form
printing:
2631 EXERCLISER ON 982¢& DESKTOP COMPUTER TOP OF FURM

CUMPUTER INITIATED SELF TEST

VRS LA O ad, /0123456789 5 (=) 7@ABCDEFGHITKLMNOPRRSTUVWXYZ: N1 °_Nabedefgh L jkimnopgretuvwxy: (1) &

L/01 ‘34J6789 @ARCD HITKLMNOPQRETUVWXYZT N nopgretovwxyz (&
-, /01234 IPARCD SHTTKLMNOPQRETUVWXY YZ I Mnopgretovwyyz! 1378
89: (=7 MEWFDHUKLMUSYMXV’X\] bcdefghy jkimnepgrstuvwayz(id e
[ / 01 R2BAEEPEDP 1+ 3 < TR MNOITP QIR STUVWXYZ LN~ > abadad

ddgkilmnoparastuvwxy x|l a3

X, - 01R3A567EY 5 () TRARCDEFGHL KL MNOPERETUVMXY 21 N1 ~abedefghi tkimnoparativuw.yzil )8
BLESRRaE ek

SEUMMBONYEGEGRESRY T EEXA O %, - /U2 3ASE7RY =) PRARCHEFGHITKLMNOPARSTUVUWAY ZEN 17 2 ahe defghingelmnopgrstovwey sl By

SELF TEST PASSED

01234567871
DID THIS LINE OF

RInT NODE TAB IN TEN SINGLE €317 @

[ WetN S W N 2

Page three includes display functions characters and secondary character sets:

DIGPLAY FUNCTLONS
TG RROEHT TR
FEONUE ARG GERRRERY 1 ESLA O Xt o /0123456789

TRARCDEFGHIJKLMNOP GRS TULWAYZ TSNS Cabe detgho gkianopgratuveryz il B8 7

THIL IS THE SECONDARY CHARACTER SET RY SHIFT GUT-SHIFT IN
VORSYA )Xk, /0123456789 (=) YRARCDEFGHITKLMNOPURSTUVWXYZIN " “abodedgha ghlmnopy
VUREYA O er o s 0123456789 (= YRABCDEFGHITKLMNOP QRS TUVWXYZIN TS 4

ntyvwryzity ¥
defghijklimnopgratovwxeziii ®

THIS IH THE SECONDARY CHARACTER SET RY EIGHTH RIT
PUEBUA (xa 456789 ;5 (=) TRARUDEFG KLMNOPWRSTUVUWEY 2 1Y rabode
VU ESUAT I XA~ /U123456789 ¢ 5 (=) 1RARCDEFGHTIKL MNOPERSTUVKWAYZINT Y ~abode

Gk imng
1jkimnopagrstuvwxyz{t; &

TE4T FOR FAST
TEST FUR FAST
TEST FOR FAST

TULE R An,
1# UUER MLANKE
OWER B ANKY

Page four prints test lines at preset spacings, allowing you to check for correct line spacings:

1S THLS THE SULLDE SWITCH FRINT MODE AND LINE SPACINGT

I eA’ () x+,—, /0123456789 ; (=) 7THARCDEFGHITKLMNOPQARSTUVWXYZINI® “abc defghijklmnepyrstovwxyzlld
VUESTA ()x4 -, /0123456789 ;¢(=>?@AECDEFGHIJKLMNOPGRSTUVWXYZIN]IA “abcdefghijklmnopars yywxyzillTe
VUESNA () x+, -, /0123856789 5 (=) ?@ARCDEFGHITKLMNOPQRETUVWXYZINT A “abcdefghijklmnopgratuvwxyz{t}

T4 THIS THE SLIDE SWITIH PRINT MODE AT & LINES PER INCH?

I TESUA () x4+ -, /012345678 (=) 7®ARCDEFGHITKLMNOPQRSTUVWXYZIN] S “abcdefghijklmnopar s tuvwxyz {13 8
PUREUA (x4, /0123454678 (=3 TRARCDEFGHIJKLMNOPQRETUVWXYZ L\'I‘_ “abocdefghi gk lMnoporetuvweyz {13 ¥
CUESYA (x4, -, /01234567891 ;¢(=)7RARCDEFGHITKL MNOPQRSTUVWXYZINI® _“abcdefghi jklanopgrstuvexyz {13 &

iy d?% BV are v e e ké&ﬁﬁsﬁéé ARBEVZE 13- shederant et

sewe - --test pass completes-o--

@

P

S

The character sets printed on pages two and three depend on the character-set ROMs instal-
led in the printer.
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HP 9866A and 9866B Tests

These tests allow you to check operation of an HP 9866A or 9866B Printer. The test assumes

the printer is connected via a 98622A Option 004 GPIO interface.

The character-set printout is identical for each test. The character dot-pattern test is run on the

98668 to verify plotting capability.

Check for missing characters or dots. If dots are missing, line after line,
service.

EEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEFEEEEEEEEEEEEEFEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES
EEEEEEEEEEFEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

EEEEEEEEEEEE
EEEEEEEEEEEEE
-EEEEEEEEEEEEE
EEEEEEEEEEEEE
EEEEEEEEEEEEE
EEEEEEEEEEEEE
EEEEEEEEEEEE
EEEEEEEEEEEE
EEEEEEEEEEEE
EE

EEEEEEEEEE

the printer needs
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HP 9872 Plotter Tests

The 9872_all test allows you to check HP plotters connected via HP-IB. This includes HP
9872A/B/C Plotters and 7225A Plotters.

The test first resets the plotter and waits for you to load paper and ready the plotter. Then
pless the Continue softkey (k0) to start the test. A sample plot is shown below.

gzAxmangeabdoun 1y 1yBgepoge T [\]1ZAXMANLSHOJONWIME IHO43038VaL <=> * *BBLIASYES TR/ "=~ "+* O ,3%$
e

TTWW'

HEWLETT PACKARD DYNAMIC PERFORMANCE VERIFICATION TEST

I il getity assrance [N {
HEWLETT QUALITY]
% |
|PACKARD \\_/// PLO

| polot

SAN DIEGO DIVISION

O %+, =, /0123456788 « <=>7PBABCDEFGHI JKLMNOPQRSTUVWXYZ

2

»
% O %+, —. /B123456788: ; <=>PBABCDEFGHIJKLMNOPQRSTUVWXYZ[\]1 "~ __‘abedefghi jklmnopgrstuvwxy=zi

] ZAXMANLSHDdONWTINL IHOA3028Y 8L <=> 1 I68LISYES TR/ "= “+% OO ,B%S
$%R”

HP 9876A Printer Test

This test allows you to check the printer’s available character sets and character re-definition.
Before running the test, be sure the printer is switched on. Then load paper and set it at
top-of-form.
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A sample printout is shown below. Verify that all characters are printed as shown. The saw-
tooth pattern allows you to check for uniform print intensity. Check for missing dots.

BLAEERARENEYRR
HELARLUTSRUESERGERY I UHSNL (D ey, L0 ‘B123456759 $3<=rFEABCIEFGHIJELMHOPERSTUYHEYZL -]
A_‘abcdefghijklmnopqrstuuwxyz{|} :

BiLLEERRBENFIRE
ELEERURAEBRESERGRY I UHENE 0 E+, - B1 23456729 3= PEAECDEFGHI JKLMHOPERETUYMHEYZL~ ]
~ “abcdefghi jkImnopgrstuvuxwz{|}~§

BLSEERAREYEYRR
DELARSURSENERERERY 1 "#ENE 0%+, -, FB12345678% 1 < = YEABCDEFGHI JKLMHOPRRSTUYNRY 2T ~ 1]
~_“abcdefghi jklmnopgrstuvwxyz{[ 1§

£

BISEERAREYEYRG - _ _
PERARONRSBREEERGERYS ATO0ABG" """ "EOE ABCCoNRiLHER SN REA0AE60AE0NAE5UATORAT xATOUE T
B

DANISH-NORWEGIAM SET
!"#52&’()*+,—./9123456739:;<=}?@HBCDEFGHIJKLNNDPQRSTU?NﬁYZEHﬁA_“abcdnghijk1mno
pagrstuvuxyzeesvi

EUROPEAN EXTENDED SET
ATOUAED" """ "EOE ASCCoNAILHE SNk AS30AE00ARG0EE5UATERAT oA 00ETR

FRENCH SET
TU#$%E (%4, -, 781234567891 >”aHBCDEFGHIJKLNNUPQRbTUVNV””°;J“_‘adenghiJklmno
parstuvuxvzEéns " §

GERMAN SET
!"#$2&’()*+,-./3123456?89=;<=}?@HBCDEFFHIJkLMHHP@PSTUVN&rZHOU* “abcdefghijkimno
paQrstuvwxyzaoURE

KATAKANA SET
B M s FFA AL = PAVIANFITIVLZRUIFUT L ZFT I NI T 204 EFR 2330 LL-ORL "0

SPANISH SET —
PORERE (%4, - 70123456783 ; {=>7@RECIEFGHI JELMHOPRRETUYHWKYZ iNL®_“abcdefghi jklmno
parstuvuwxyz{Rr~%

SWEDISH-FIMNISH SET L
PUHEXNE (%4, -, sB1253956VEI: 3 (= TEAECIEFGHI JELMHOPORS TUYWKY ZA0AU_2abcdefghi jk1nno
pgrstuvuxwzAdaug

UNMITED KINGDOM SET
LSRG 0%+, -, /8123456789 5 = PRABCIEFGHIJKLANOPRRETUVHAYZI ]~ _~abcdefghi jkTmno
parstuvuxyz{|r~s

0t
lJnIll§
uul [ |
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Disc Drive Tests

The 82901/2 and 9885_9895 tests each perform a write and read test on specified disc drives.
The tests assume an 82901/2 or 9895 is connected via HP-IB. A 9885 Disc Drive must be
connected via a 98622 Option 002 GPIO Interface. A 98620A DMA Card must also be in-
stalled.

An optional-parameter menu allows you to specify each drive to be tested. Move the display-
ed arrow to each drive number and press Choose params (k0 or k5). When selection is com-
plete, press ki or k6.

Be sure to switch the drive on and load an initialized, unprotected disc in each drive to be
tested. Close each door and start the test.

The test first checks for an initialized, unprotected disc. If the disc contains user files, a prompt
allows you to proceed with the test (erasing all data on the disc) or load another disc.

CAUTION

THIS TEST ERASES ALL DATA ON THE DISC. DO NOT USE A
DISC CONTAINING USEFUL INFORMATION.

Test running times are generaly less than 5 minutes and depend on the disc interleave factor
(explained in the programming manual).

09826-90040, rev: 9/81
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Mainframe Diagnostics

A copy of the computer service tests (called diagnostics) are provided with each system. These
tests are used by HP customer engineers to troubleshoot and align the computer. You may wish
to run the tests in an automatic mode to verify your computer’s operation.

The mainframe diagnostics test these computer elements:

® Processor

® Read-only memory
® RAM (user memory)
e CRT

® Keyboard

® Internal disc drive(s)
o CRT graphics

To load and run the mainframe diagnostics:

1. Switch the computer off.

Insert System Test Disc 3, Mainframe Diagnostics, into the right-hand disc drive. Close

the door.

3. Switch the computer on. The diagnostic is automatically loaded and run after the compu-

ter self-test is performed.
These messages are displayed:
MEMORY TEST IN PROGRESS

nnnnnnn AVAILABLE BYTES
9826A TESTS Rev., B

BOOT REYn

ROM B 16KbB:000000

RAM B memory sizes and addresses
PF : option

(various displays, some flashing, used
for service alignment)

(keyboard diagram, as explained below)

PASS n

internal tests

while diagnostics are

These messages appear
loading from disc.

loading diagnostics

(or 8836 TESTS Rev., B)

testing read-only memory -
additional ROM sizes and
addresses displayed if a ROM
based language system is in-
stalled.

test user memory

(if powerfail option is installed)

completion of all tests n times
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If messages other than those described above or below appear, jot them down and call your HP
customer engineer. This alternate message may appear:

DRYn: NO DISC OR NOT RDY Disc not in the 9836 left-hand drive. To fully test
the drive, insert a disc having an ASClI-type file
named TROMDATA which is at least 80 records
long. This message also appears if the System
Test Disc is removed during testing. (Note that the
disc is accessed during testing).

A diagram of the keyboard appears after the display tests, allowing you to test each key. To test
keys, first press any key when the diagram appears. Then press each key and verify that the
corresponding displayed box toggles on and off. To test the cursor wheel, rotate it and watch
the box at the bottom of the screen.

The diagnostic will automatically exit the keyboard test one minute after the last key is pressed.
You can also exit the test immediately by pressing:

Cerr) (ko)

The PASS n message indicates successful completion of the tests. They are automatically
repeated until you either switch the computer off or press ( SHIFT (PAUSE). Only the PASS n
message should be repeated with each successive pass of the tests.

Note

The diagnostics display all values of n using hexidecimals (1 thru 9
and A thru F).

Pressing (_SHIFT enters a test mode allowing the service technician to run individual tests
or alignment patterns. The test mode redefines the keyboard to enter test codes (keys
thru (_ks_)). Other keys produce test tones. To cancel the test mode and resume automatic

testing, press .

For instructions on using the test mode, refer to chapter 5 of the 9826/9836 Computer Service
Manual.

09826-90040, rev: 1/82
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Chapter 2
Getting Started

Introduction

This chapter introduces many of the computer’s operating features, including the keyboard
functions, display-control keys, arithmetic operations and printer controls. Whether you plan
to run prerecorded (canned) programs or develop your own, first take a few moments to get
acquainted with the computer by reading the next few pages.

Durability is a built-in feature of this easy-to-operate computer, so don’t be afraid to test it.
After reading each section and trying the examples shown, try your own examples. Experi-
ment. You cannot damage the computer by pressing the wrong keys. The worst that can
happen is an error message will appear.

9826 or 9836?

There are several obvious differences between the 9826A and the 9836A desktop computers as
you can see in the following illustration. Since the two machines do have several differences,
such as dual disc drives and an 80-column wide CRT on the 9836, you may be writing a
program which you want to run on either machine. The machine function is provided to deter-
mine which computer you are using. You may want to take advantage of this function to decide
on how you write to the CRT, whether you are going to access the extra disc drive in the 9836
and other similar operations. For details on the machine function, see Chapter 4.

Daily Power-up

After the computer has been installed as covered in Chapter 1, daily power-up is simply a
matter of either switching the power on (if the language system is built-in) or inserting the
System Disc and switching power on (if your system is soft-loaded). In either case, the compu-
ter automatically tests its memory and then loads its language system.

When “HPL READY” is displayed, for example, the computer is ready to accept keyboard
commands. Now you can load and run programs or develop your own HPL language prog-
rams. If you're running pre-recorded programs, you may be able to let the computer auto-
matically load and run a program by using the Autostart feature.

Program Autostart

You can have the computer automatically load and start running a program named
AUTOSTH by inserting the disc in the disc drive before switching the computer on.
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At power-on, the computer always checks for a disc in its drive. If a disc is inserted, the
computer looks for a program file named AUTOSTH. If the AUTOSTH file is not found, the
system searches for file named TOF000, and loads and runs it if present. This emulates tape
cartridge autostarting. If the right file isn’t on the disc, the computer simply displays the HPL
READY message and awaits your command.

If your system is soft-loaded at power-up (700-series options), the autostart disc must have
both the SYSTM-type file and an autostart file to automatically load and run both the lan-
guage system and a program.

Computer Operating Features

= = T
L aL b

@ Easy-to-use Keyboard. The keyboard is arranged into logical groups for your conveni-
ence: character-entry keyboard, number-entry pad, display controls, system command keys,
and program-defined keys called special function keys.

An Organized Display. The display is partitioned into defined areas for maximum
useability. One area, for example, is reserved for entering and executing keyboard com-
mands, as shown later.

Graphics Display. The display can be set to either of two modes, normal alpha or
graphics. The computer automatically sets the graphics mode under program control to dis-
play bar charts, x-y plots, etc.

@ Mini Disc Mass Storage. The built-in disc drive uses standard 130mm (5-1/4 inch) discs
for storing data, programs and other computer information. Each disc can hold about 1/4
million bytes (characters) of information.

Standard HP-IB Interface. A Hewlett-Packard Interface Bus (HP-IB) is built into the
computer, allowing direct connection of up to 14 compatible instruments (printers, voltmeters,
etc.). The programming language for controlling devices via the HP-IB is also built-in, allow-
ing a program to control instrumentation systems and allows you to easily direct printouts,
program listings, and displayed graphics to a printer or plotter via the bus.

@ Expandable Memory and Interfacing. In addition to the standard HP-IB connector, the
computer has eight interfacing connectors on its backplane. Each connector can accept a
memory board (for additional user memory), a language sysem board (for the operating sys-
tem and add-on language ROMs) or an interface card. As explained in chapter 1, however,
interface cards cannot be installed in adjacent connectors.
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Display Organization
The built-in display (CRT) on the 9826 has a 50-character wide by 25-line work area and on

the 9836 a 80-character wide by 25-line work area. The HPL language system partitions the
display into five areas:

( )
Output Area
} Blank Line
} Display Line
A Run Ind } Keyboard Area (two lines)
rrow un Indicator
} Message/Results Line
==== } Special Function Key Labels (two lines)

The Run Screen Format

The output area can hold 90 or more lines of information, although only 18 lines appear on
the display. Results of some keyboard and program output appear in this area. When the
18-line area is filled, the top lines scroll off into a buffer (holding) area of memory. To view
these lines, use the cursor-control keys and the cursor wheel to scroll through the page. When
the entire output area is filled, each new line entered causes a line to be lost off the top of the

buffer.

Output Area + 18 Lines } 90 Lines
(user definable)

7)‘

The Output Display Area and Buffer

The display line is reserved for instructions (prompts) from a program to the operator.
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The keyboard area is where you enter responses to program prompts or type in commands.
Press to clear the keyboard area. Now do a simple arithmetic problem:

Type: 88+26

Press: ((EXECUTE 9B8+26
\_
The operation is first entered in the keyboard
entry area. When executed, the result, 124.00, 124,00
replaces the operation in the message/results ' ry
line. o)
.

Now try repeating the operation. Press (_RECALL ) and ( EXECUTE ).

The results of keyboard operations always appear in the message/ results line. The results of
some keyboard commands, however, like cat (cataloging a disc), appear in the display’s out-
put area.

The special function key labels area is reserved for labels which appear when one or more
of the special function keys (k0 thru k9) are defined. A program displays these labels when the
special function keys are defined, as explained later.

The run indicator tells you what state the computer is currently in. When the indicator is
blank, the computer is free and awaiting your command.

The arrow in the left-hand corner indicates the currently set direction of the cursor wheel,
either up-and-down or left-and-right. Use the wheel with the cursor-control keys to rapidly
position the display cursor.

Graphics Mode

In addition to the normal alpha mode, the display has a graphics mode for presenting charts,
drawings and other pictorial representations. The graphics mode can be automatically set when
a program outputs graphic data on the display. You can switch back and forth, between
graphics and alpha modes, by using the GRAPHICS and ALPHA keys.
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Keyboard Operations

The computer keyboard is arranged into functional groups for your convenience:

Rotary Cursor Editing
Control Knob Special Function Keys Controls Keys System Keys
s * N - e ) e e ——— - S N
¥ ¥ e AR oumes  Omn
Co 0w 10~ < <] | | [ o J[o o [ meen ] o o ][ ]
L > CIRSCR  SETTMB  CLRTAB stop
[~ [ ] <=7 s e J e o] [eineae] (I T | |

RESET

DOEEEO00O0000E 5] QOO0
Slccecesescase]jajocce
c>[0/ooocoooecee 0000
«=n/0/0/0[0/0/0/0/0/0 6«0 0/0o)

— oeeo

- J\ N . ,
Character Entry Keys Program Numeric Pad
Controls

Character Entry Keys

The character-entry keys are arranged like a typewriter, but have some added features.

You can enter the standard upper-case and lower-case letters using the SHIFT key
to access the alternate case.

SHIFT

The CAPS LOCK key sets the unshifted keyboard to either upper case or lower case
(for normal typewriter operation). The computer displays the mode set when you
press the key.

CAPS LOCK

The ENTER key has two functions: When a program is running, press ENTER to
input data requested by the program. When a progam isn’t running, the program-
mer uses ENTER to store each line of program code.

(=0

TAB «

The TAB key is the HPL assignment operator key, “—", as is the shift of the (_] ).

The CTRL (control) key works like SHIFT to access a set of standard computer-
control characters, such as line feed (*:) and form feed (%:). These characters are
useful to the programmer for controlling some devices and when communicating
with other computers.

CTRL

00
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Numeric Pad
N Vo~
BD The numeric pad provides a convenient way to quickly enter numbers
and perform arithmetic operations. Once each arithmetic problem (ex-
B pression) is typed in, press the EXECUTE key to calculate and display the
GQB result. Note that the | and V characters are generated using the shift of the
(_( Jand () ) keys, respectively.

For more details and example arithmetic problems, see Arithmetic Operations later in the
chapter.

Cursor Controls

[f:é The cursor-control keys move the display cursor one space at a time. Press and

. (< ) or (> ) to move the cursor to the end of the line. The and

=a=1 keys allow you to scroll information in the displayed output area up and down.

— The BACK SPACE key works identically to the cursor control key and is used
to move the cursor 1 character back in the line.

The cursor wheel allows you to rapidly move the cursor up and down or
back and forth, depending on the position of the little arrow in the lower-
left of the display. You can change direction by pressing the an appropri-
ate cursor-control key, (< ), (= Jor (1 ), (V). Another way to
change direction is by pressing SHIFT while rotating the knob.

Take a few moments to move the cursor around using the keys and the wheel. Notice that the
computer automatically sets the direction of the cursor-wheel arrow after some operations.

Editing Lines

The editing keys put easy character and line editing at your fingertips.

CLR SCR

Sets the insert-line mode, similar to the insert-character mode. Press INS LN again to
cancel insert-line mode (edit mode only).

el Deletes the line containing the cursor (edit mode only). If a line is deleted, it is stored
in the recall buffer and can be recalled by pressing RECALL.

Recalls the last line entered or executed. Pressing repeatedly recalls up to 10 previous
entries. Pressing shift-RECALL moves forward through this recall buffer.

Sets the insert mode, allowing you to insert characters to the left of the cursor. Press
INS CHR again to cancel the insert mode.

Deletes the character under the cursor.
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Clears the end of the line, starting from the cursor position. Press shift-CLR—END to
clear the beginning of the line, starting with the cursor position.

CLR SCR

Clears the entire line. Press shift-CLR LN to clear the entire display screen.

Enters the ed it command, allowing the programmer to use an editing mode for
entering and editing program lines. (This is like the 9825 FETCH key).

When a program is in computer memory, the program editing mode displays the
program lines and waits for the programmer to scroll through, line by line, using the
cursor wheel and cursor-control keys. Program changes are made by editing each
line and pressing ENTER.

To exit the program edit mode, press the PAUSE key. Edit mode is automatically
exited when RUN, CLR SCR, or any other operation accessing the run screen
pringing area is executed.

- )
03 aclr idclr
1: esc 1B3scl 1.:400,1:300%pen# 1
2y csiz B
3: for I=90 to 91
4: for J=250 to Z51
S5: plt I:J3lbl "Display prodram”
GB: next Jinext I

~

csiz B

8: for I=10 to 11

g: for J=8B0 to Bl

10: Plt Is+4351k]1 "Alternate editing line"
11: next Jinext I

12: 1>P

13: pen% -P>P

\ y

Example Display During Program Edit Mode
(Replace-Line Edit Screen)
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=

aclr idelr

pse 1Biscl 1+,400,1,3005rens 1
csiz B

for =90 to 891

for J=250 to 251

plt I,J3ilbl "Displav program”
next Jinext I

[=p IO I =R A% I S Iy

7: csiz B

8: for I=10 to 11

9: for J=80 to Bi

10: plt I+J31b1 "Alternate editing line
11: next Jinext I

12: 1>P

13: Pen# -P>P

Example Display During Program Edit Mode
(Insert-Line Edit Screen)
An Editing Exercise

Now let’s quickly type in a few lines and go back to make some corrections. To first clear the
screen, press (SHIFT) ( CLR LN ).

Here’s our first try:

Using the editting Keve maKes correctindg lines of
text as esy as Pie.,

I IEETR TSN ETVDR ETTCI

Original 9826 Line

Not bad, we only misspelled one word in the first line “‘editting’”’. Move the cursor to the extra

“‘editting”’ using the (_«< ) and (_~ ) and the knob; then press ( DEL CHR ) once.

The second line needs a character added to ‘esy”’. First move the cursor to the “s” in “‘esy”’,

press and insert the missing “‘a”’. To cancel the insert mode, press once

again.

Using the editingd Kevs maKes correcting lines of
text as easy as Pie.

7 _

Corrected 9826 Line
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Please notice that this is only a practice exercise. You can’t EXECUTE or ENTER the lines; the
computer wouldn’t recognize them as either a command or a program line. It would, howev-
er, beep and display an error message. Go ahead and try it: it won’t be the last time you'll
hear that beep!

System Control Keys

DISPL

-"”-"““"‘”-Mﬁ The keys in the upper-right corner control various system functions re-
lated to the display, printer and editing operations. Most of these keys
execute their functions immediately, as the key is pressed.

Enters the edit command. The programmer uses the edit mode when entering
and editing programs.
w@  Sets a display-functions mode, allowing you to see special control characters such
shift: =71 as line feed (If) and carriage return (cr) in the display output area. Press shift-EDIT
again to cancel the display-functions mode. A complete set of display-functions
characters is shown in the ASCII table at the back of this manual.

These keys allow you to view either one or both of the display modes, normal
alpha or graphics. For example, if a program sets the graphics mode and outputs

a graphics display, you can return to the alpha mode by pressing ALPHA. You can
later return to the graphics mode by pressing GRAPHICS.

Pressing ALPHA or GRAPHICS once sets that mode but doesn’t reset the other
mode. Pressing the key a second time resets the other mode. So you can view
both display modes simultaneously if you wish.

#¢  Enters the adume command. Pressing EXECUTE causes the complete alpha dis-
shift- play to be output to the current prtsc device. See chapter 4 for details.

4 Enters the dume command. Pressing EXECUTE causes the graphics display to be
shift- output to the current prisc device. See chapter 4 for details.

Allows the programmer to step through a program, one line at a time. Using STEP
to debug programs is covered in the 9825 Operating & Programming Reference
manual.

&%  Shows each available display character. First press shift-STEP. Then enter any
shift- (= 1  three-digit number from 000 thru 255. The computer automatically displays the
equivalent character. The programmer uses this function when developing prog-
rams. A table of characters and their decimal values is in the ASCII table at the
back of this manual.

Clears the display input line and the message/result line.

CLR SCR

hift- (o] Clears the entire alpha display, including the input line and the scrolling buffer,

and turns on key labels.
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Enters res, for the result function. When executed, returns the result of the last
expression executed. For example, press ( CLR LN ). Then enter:

23 + 43 ( EXECUTE G8.00
U

Now return the result to the keyboard line and add 123 to it:

RESULT ) + 123 (_EXECUTE 181,00

Toggles the printall mode on or off, allowing keyboard operations and displayed
error messages to be copied to the system printer. Press once to set
printall ON and again to set printall OFF. Since the display is automatically set as
the system printer at powerup, the printall mode can be used to log all keyboard
operations in the display’s output area. Setting the system printer is explained in
chapter 4.

. > Halts program execution after the current line is executed, as is the case for the
shift- PAUSE key. To re-start the program, press RUN.

Special Function Keys
LedlxJle =101  The ten keys labeled k0 through k9 are Special Function Keys. These
may be defined and labeled by the operator as typing aids, immedi-

ate execute keys, or immediate continue keys. They may also be
defined from a program.

Another twenty special function keys (without displayed labels) can be defined at the same
time. k10 through k19 are accessed using the SHIFT key and k20 through k29 are accessed using
the CTRL key.

Also two additional keys, k30 and k31 can be defined only with the Define SFK Statement (sfk).
To access k30 or k31, the press keyboard (pkbd) statement is used. Both of these statements are
described in detail elsewhere in this manual.

Labelled Special Function Keys

When a special function key is defined, a label can be assigned to that key as a part of the
key’s definition. Key labels are displayed on the bottom two lines of the CRT, in positions
corresponding to the associated special function key.

To include a label as part of a special function key’s definition, type the desired text (up to 10

characters on the 9826 and 16 on the 9836) within quotes, followed by a colon, followed by the
remainder of the key definition. Some examples will help to clarify this:
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Press: (k)

Type: "Label":definition

Press: (ENTER

Notice that Labe 1 is now the “soft” key label assiciated with k1.

Other labelled special function key examples:

"Recover” :¥cont "Restart"
"Ahprt" :#%sf9 303%"5et shutdown flag®
" odE bhase":/2,71828182846

Since the computer can offer a wide selection of operations with each set of defined special
function keys, the set of key labels is often called a menu. Here’s one of the menus available
with the System Test program:

~N
Svstem Test Program

Revision 2-21-81

Do vyouwant to logerrors on an external printer?

- —-—/-%ng

f ko J-f e Q0w ke ]

Ce s e I ]
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Immediate Execute Special Function Keys

If a line to be stored under a special function key is preceded by an asterisk(#*), it is an
immediate execute key. This means that when the key is pressed, the contents of the key are
appended to the display and the line in the display is executed automatically.

For example:

Press: (_EDIT Accesses k3.

Type: ¥prt" "o The asterisk makes this an immediate ex-
ecute key.

Press: (ENTER This stores the line entered in the display
under k3.

Whenever is pressed and the display is clear, the following is printed:
3.14

Immediate execute keys are useful for executing selected segments of a program. Using the
continue command followed by a line number, you can make several entry points in your
programs. For example:

@ ¥cont 5
¥cont 10
Each time is pressed, the program continues at line 5, or at line 10 if is pressed.

Immediate Continue Special Function Keys

If a line to be stored as a special function key is preceded by a slash (/), it is an immediate
continue key for use with the enter statement. ‘“Immediate continue’’ means that when the
key is pressed, the contents of the key are appended to the display and continue is executed
automatically. Immediate continue keys are used to enter often used values in enter state-
ments. For example:

Press: Fetches special function key k3.
Type: 72.,71828182846 This enters the value of e, the base of the

natural logarithms, into the display.
Press: (ENTER This stores the line in the display under k3.

Whenever an enter statement is waiting for a value and the (Cks ) key is pressed, the
approximate value for e (i.e., 2.71828182846) is entered and the program continues.
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Keys with Multiple Statements

By separating statements with semicolons, several statements can be stored under one special
function key. As an example, suppose you want to convert inches to centimetres. The follow-
ing line is stored under special function key

Press: (_EDIT J (ke
Type: #+RidsPR:"in.="+2.54R+"cm."
Press: (ENTER

Then key in a number, such as 6, and press (k2 ). The display will show:

B:00in.= 15,24 cm.

1

Extended Control Special Function Keys

If a special function key definition is preceded by an EOL character (decimal 127: use the
key), it is an extended control key. This means that when the key is depressed, the
contents of the key are effectively ‘‘pushed” on the keyboard. If the key definition is standard
alphanumeric characters, these are ““typed” into the display. However, the key definitions can
also be control keys such as (_< ), (_INS CHR ), and (ENTER). These keys are accessed by press-
ing CTRL and the command key simultaneously. This allows you to define some very power-
ful special function keys. For example, the following key is a labeled “‘Comment”key, useful
when editing programs:

Press: Access SFK 1
Type: "Comment'": Label it as a “‘comment’ key
ANY CHAR
Press: Any char of 127 is theEOL char
Type: 127
Press: (C¢TRL) (SHIFT) (= ) Home right
Press: ( CTRL) (CLR-END ) Take out of insert-character mode.
Press: (CTRL) (SHIFT) (< ) Home left key
Press: ( CTRL) (_INS CHR ) Insert character mode
Type: 4" Percent symbol, first quote
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Press

Type:

Press

Press

: (CctRL) (sHFm) (=) Home right key
" Second quote

: Store key

: Key Defined!

Now, any text typed on the keyboard can be entered as a comment line by pressing special
function key k1, or "Comment".

Default Special Function Keys

There are several special function keys predefined by the 9826A HPL Language system. The
meanings and use of these keys are discussed in this section. Note that although several keys
are predefined at power-up and whenever sfk (with no parameters) is executed, they may
be defined by the user at any time with the EDIT key and the stk statement.

re

find

*¥list

¥cat

saue

get

("ko ) This is an immediate execute key that is appended to the FRONT of the
keyboard line which is then executed. Typically, this key would be used to
resave a program by first pressing k§ (the save key), typing in the program
name between the quotes, then pressing ki to resave the program.

Press: (_k ) Displays: sauve " " with insert cursor
Type: NAME  Now looks like: save "NAME™

Press: Now looks like: resave "NAME"

Automatically executes resave "NAME™"

This is a typing-aid key that displays find" " on the keyboard line,
with an insert cursor between the quotes. The characters that you want to search
the program for go inside the quotes.

This is an immediate execute key that lists the program in memory to the
current system printer.

This is an immediate execute key that catalogs the system disc (set by
msi or drive) to the current system printer.

This is a typing-aid key that displays save"" on the keyboard line,
with an insert cursor between the quotes. The file name of the program to be
saved is then typed (and goes between the quotes). When EXECUTE is pressed,
the program in memory is saved to the current system disc drive (set by msi or
drive).

This is a typing-aid key that displays &t " " on the keyboard line, with
an insert cursor between the quotes. The file name of the program to be
loaded is then typed (and goes between the quotes). When EXECUTE is pressed,
the specified program is loaded into memory (if one exists on the disc).
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msi This is a typing-aid key that displays msi®:" on the keyboard line,
with an insert cursor between the colon and the second quote. The mass stor-
age unit specifier is then typed (and goes between the colon and the quote).
When EXECUTE is pressed, the disc specified becomes the system mass storage
device.

list This is a typing-aid key that displays 1ist on the keyboard line. Its
use is essentially the same as the LIST key was on the 9825A.

grase This is a typing-aid key that displays e rase on the keyboard line. Its
use is essentially the same as the ERASE key was on the 9825A.

Program Control Keys

The PAUSE, RUN, CONTINUE and CLR I/0 keys allow you to control execution of the program
stored in the computer’s memory.

Starts program execution from the beginning.

Pauses program execution after the current line, returning computer control to
the keyboard.

PAUSE

Resumes program execution from where it was paused, or enters data for an
active ent or enp staternent.

CONTINUE

2
=
2

RESET

Stops program execution immediately without erasing the program or data mem-
shift- ory. The HPL READY message indicates that the computer is ready for your
command. This is the equivalent of the 9825 RESET key

shift-[=5] Stops program execution after the current line, as by pressing the PAUSE key.
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Arithmetic Operations

The arithmetic operators are located within the numeric keypad. Their operations are listed in

the arithmetic hierarchy of HPL.

| sqror

Exponeniation
no operator

Implied multiplication

Square root (shift of () ))

*/  Multiplication and division

+_

Addition and subtraction

If you prefer, you can also use the same characters found within the typewriter keyboard.

To perform arithmetic operations, first clear the display’s ‘‘keyboard” area by pressing

CLR LN ). Then simply type-in the problem and press ( EXECUTE ). Try these examples:

I First, how many characters can be entered into the 9826 computer’s complete 50-character line

by 18-line by 5-page alpha-display area?
Enter: 50%18%5

Press: ( EXECUTE

S0%18x3

4300,00 (characters)

If you spend 3% of your time today reading this manual, how much of your eight-hour

workday is left for work?
Enter: 8-8%,03

Press: ( EXECUTE

.

B-8%.,03

~J

7,76 (hours left)
- I Y
7

If the floor in your office is square, with each side measuring 6.2 metres, how many square
metres of carpeting are needed to cover it? You can either multiply 6.2 * 6.2, or you can find
the square of 6.2 by raising it to the second power (6.2 1 2):

Enter: 6. 22 ( EXECUTE

.

B.2"2

38.44

(square metres)
e [ 0 [find
1
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Notice, in each case, that the computer displays the result in the line below where you entered
the problem. This allows you to either recall the problem (press (_RECALL ) and compare it
with the result, or recall the result (press (_RESULT }) and use it as part of another problem. For
example:

Enter; 98+ 265 ( EXECUTE 124,00
Enter: 25#% ( RESULT ZS5¥res
Press: ( EXECUTE 3100,00
Enter: ( RESULT ) /37 res/37
Press: ( EXECUTE 83,78
i ms i
\_
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Chapter 3

Program Transfer

Introduction

This section addresses a major concern of 9825 owners and programmers, namely, how to get
9825 programs and data into the 9826 or 9836. There are two approaches possible: one,
simply save the 9825 programs and data on a 9885 or 9895 disc, then reconnect the disc drive
to the 9826/9836 Computer and read the programs and data in. This approach is a natural for
those users already using the disc extensively. The second approach uses /O to transfer
programs and data, and requires a bit more coordination between the two computers (and
work on your part). The best interface to use to avoid complications from losing data is the
HP-IB interface, which is internal to the 9826/9836 and is the 98034 interface card for the
9825.

Disc Transfer

The 9885 and 9895 discs offer the simplest means of transferring programs and data from the
9825 to the 9826/9836 (and vice-versa, if desired). In addition, disc file transfers offer the only
method of transferring key files from the 9825 to the 9826/9836. Once the disc drive is installed
on the 9826/9836, the same commands that were used on the 9825 can be used. For example,
to load a 9825 program ‘‘Progl”’ into the 9826/9836 (from a 9885 disc, unit number 0 at select
code 8), the following statements could be used:

drive 0.8
get “"Prodl?®

The above sequence can be shortened by using the new mass storage unit specifier (msus)
available on the 9826 and 9836:

det "Progl:FB.:0"

Disc data files can be accessed in the same manner as from the 9825, using the same program
statements. One additional statement may need to be added to your programs if they assume
default drive parameters of unit number 0, select code 8. On the 9826 and 9836, to access an
external disc drive (9885 or 9895), a drive or msi statement must be executed explicitly stating
the unit number and select code of the disc drive. (The default drive on the 9826 is the internal
minifloppy and the internal drive on the right side on the 9836.)

There are additional disc programming capabilities offered by the 9826/9836: you may wish to
refer to Chapter 4 of this manual for specific details of these disc programming enhancements.
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Interface Transfer

Interface transfers offer a means of getting programs and data from a tape-based 9825 system
into the 9826 or 9836. The concept is fairly straightforward, and there are just a few minor
details to take care of to implement the transfer. To keep matters simple, the example presented
assumes an HP-IB interface for the transfer operation.

Programs
The actual operation is a simple 1ist # 731 of the program from the 9825, and a short

program on the 9826/9836 that reads in the program and stores it into memory. You then save
the program on the internal minifloppy disc drive of the 9826 or 9836.

The first step of the process is to connect the two desktops together and power them up. The
9825 requires the 98034 interface, which is connected to the built-in HP-IB interface of the
9826/9836. The 98034 is assumed here to be set at factory default switch settings: most
importantly System Controller and bus address 21.

From the 9825, execute rct 731 to pass controller functions to a non-existent bus device.
This makes disassembly and reassembly of the 98034 unnecessary.

Now from the 9826/9836 execute wt ¢ 7 30 to change the bus address of the 9826/9836 so
there won’t be a conflict with the 9825’s bus address. (Both have bus addresses of 21, unless
the hardware switch settings from the factory have been changed.)

On the 9825, load in the desired program (for example, t rk13i1df8). On the 9826/9836
RUN the following program:

O: "Loader":dim A$LB5]1inal>Ni721>8

1: "input":red S5+A%7if len(A$)<=25dt0 "input"

2: if A$[1,11="%"35dt0 “"done"”

3: "store":on err "error"jstore A%¥snal

d4: dto "input"

S: "error":"%"BA%$>A%$3dto "store" NZ !
B: "done":red S:A% A% A% TnaloX - Ne 2
7: prt "Record the prodram on the desired track and file”
8: prt "(or file name)s from line N through line X."

9: prt "For example: ‘trklircf BsN+s¥’'+ Then delete the"
10: prt "old eprodram and re-run this Fprodram for the"

11: prt "next prodram to be transferred,"ifxd O

12: prt "To delete the saved programs use ‘del"sNs" " ¥,;" 7"
13: end

*17613

On the 9825, execute 1ist #731. The 9825 program is now transferred.
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Data

Now that you have seen the program transfer process, you must consider the data transfer
process. The machine set-up for data transfers is identical to that used to transfer programs, but
now you need a program in each machine. The programs must be specifically tailored for the
particular data files to be transferred. A simple example here will illustrate the concept. The task
is to transfer ten 3000 character string files from the 9825 tape to the 9826/9836 internal disc.
The string files will be saved as tape files on the 9826 or 9836 disc for maximum simplicity.

9825 Program

O: dim A$L300013% "This line chandes accordingd to vour own data structure”
: trk 13for I=0 to Q3% "Adgain,s modify according to vour data structure”
ldf I:A%iwrt 731:A%

next Iiert “"Transfer complete."iend

(AT N

9826/9836 Program

: dim A$L3000313% *This line must be identical to the 9825 prodram line OF
: trk ii3for I=0 to O3% "Adain: this must adree with 9825 prodram aboue”

: red 721:8%iref I1.A%3% "This line is the only one different®

: next Iiprt "Transfer comprlete."iend

[ I ]

Both programs are essentially the same except that line 2 of each is suited to the particular
function that is being performed: the 9825 is taking data from the tape and sending it to the
9826/9836; the 9826/9836 is reading in the data from the 9825 and saving it on the disc.
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Chapter 4
HPL Programming

Introduction

This section summarizes the enhancements and differences between the HPL 2.0 operating
system and the 9825 HPL language. Organization is presented by 9825 ROM function so that
you can easily understand new material in relationship to the 9825.
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HPL Programming

Mainframe Programming
The Read, Data, and Restore Statements

To assign constant values to string and numeric program variables, the data and read
statements can be used.

dat a string or numeric constant [ sstring or numeric constant]...
re ad variable name [ svariable name]...
rstr [label]

The data statement provides string and numeric constant values to be assigned to program
variables. String constants may be quoted or unquoted. Each constant is separated from the
next by a comma. The read statement assigns the constants provided by data statements to
variables in the read statement variable list, one constant per variable. As each constant is
read from the data list, the data pointer is positioned to the next constant in the data list. This
data pointer can be reset either to the first data statement occurring in the program or to the
specified line label by using the restore statement, rst r. A short example will help clarify this
concept:

: dim A$LZ20]

: data 100:"item 1"200,"item 2":300,:"item 3"

: "line 2":data 400,"item 4",500,"item S",600:"item B"
: data 700:"item 7"BOO"item 8" :900:"item 9"

r for I=1 to 9iread X:A%iprt ¥,A%

: if I=Birstr "line 2"

: next Iiend

Press: RUN

100,00 item
200,00 item
300,00 item
400,00 item
00,00 item
BOO.00 item
400,00 item
300,00 item
BO0O,00 item

[s2IR®) B =30 4 I S e

[p B Iy A o o B S

Note that after the sixth data item pair was read, the rstr statement was used to reset the data
pointerto "1line 2", dataitem 4. If line 5 of the program is changed to

S: if I=Birstr
the printout looks like this:

100,00 item
200,00 item
300,00 item
400,00 item
00,00 item
GOO.00 item
100,00 item
200,00 item
300,00 item

QI MY O30T )

The data pointer was reset all the way back to the first line of the program, which meant that
the next data item read was data item 1 on line 1.
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The Programmable Beep Statement (O&P p.3-16)
rbeer [frequency| :duration]]

This statement drives the internal beeper with a programmable frequency and duration.
Allowable frequencies range from 0 Hz through 5167 Hz. The frequency is taken as a mod-
ulus of 81.23 Hz, which means it is ‘“‘rounded’”’ to the nearest multiple of 81.23 Hz. Allowable
durations range from 0 through 2.56 seconds. The number of seconds duration is rounded to
the nearest hundredth of a second, (.01 sec).

The Machine Function
machine

This function returns a value that characterizes the internal configuration of the computer.

Bit (0 machine) O = 80 column alpha (9836A)
1 = 50 column alpha (9826A)

Bit (1 machine) O = 400x300 pixel graphics (9826A)
1 = 512x390 pixel graphics (9836A)

Bit (2+ machine) O = CRT has no highlights (9826A)
1 = CRT has highlights (9836A)

Bit (3 machine) 0 = machine has a keyboard
1 = machine has no keyboard

The first three of these examples can be used to determine if the computer currently in use is a
9826A or 9836A. The fourth is not currently implemented in hardware.
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CRT Display Control (O&P p. 3-16)
The Clear Alpha Statement

ac 1 r[number of scrolling pages]

The ac1r statement clears the alpha screen and optionally assigns the number of scrolling
pages for the scrolling buffer. If not specified, the number of scrolling pages selected is left
unchanged from the previous value (four at power-up).

On the 9826A, 900 bytes (18 lines of 50 characters) of read-write memory is used for each
scrolling page. On the 98364, 2880 bytes are used per scrolling page. The reason that so much
more memory is used is because two bytes are reserved for each character cell; 1 byte for
character and 1 byte for the highlight (e.g. blinking, see crt statement). This means that 18 lines
of 80 characters per line times 2 bytes per displayed character is used — or 2880 bytes of
memory.

The following program line sizes the scrolling buffer according to the amount of memory
remaining, leaving enough room (1800 bytes or more) for most stack operations. Remember,
large string operations require that enough memory be available for the operation!

avm/(900bit (0O rmachine)+28B0(1-bit{(0Osmachine}))

When aclr is executed:

e the graphics screen is unaffected

® key labels are displayed

e the RUN screen format of the CRT is selected as opposed to the Edit screen
® Display Functions is turned off

Highlighting on 9836

¢ rt value

The c rt statement is used to control the video highlight scrolling capabilities on the 9836A
CRT only.

The following values are used:

0 — inverse video

1 — blinking
2 — underlining
3 — half-bright

These values set the corresponding bit of the highlight byte (see aclr statement) to provide the
desired alpha highlighting.
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The Alpha On, Alpha Off Statements

aoff
aon

The aof f statement turns off the alpha display without affecting the contents of alpha mem-
ory. When an aon statement is executed, the alpha screen is displayed. All screen operations
(prt, dsp) function normally whether the display is turned on or off. Key labels (SFK labels)
are not affected - see the K1of f and k1 on statements.
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The Key Labels On/Off Statements

Kloff
Klon

The k1off statement turns off the display of special function key labels. The contents of the
labels are not affected, so that executing a k1 on statement causes the original labels to be
displayed. (Note that the sfk statement - Systems Programming - can be used to define
SFK’s labels from a program.)

The Dump Alpha Statement
adume[select code or buffer[ snumber of lines]]

The adume statement sends the specified number of alpha display lines to the desired select
code or buffer. If no parameters are specified, the first 18 lines of the alpha screen are sent to
the system printer (p rt s c device).

The Tab X-Y Statement
tabxy column : row

The t abx ¥ statement directs CRT printing (and reading!) operations to the character and line
position of the screen as specified by the ‘““‘column’ (character) and ‘“‘row” (line) parameters.
The column parameter must be within the range of 0 through 49 on the 9826 and 0 through 79
on the 9836. The row parameter should be within the range of 0 through 17. Specifying a row
greater than 17 causes the row parameter to be truncated to 17 (you cannot tab below the
bottom of the screen). Column 0, row 0 is the top left-hand corner of the CRT.

The Read CRT Statements

red 1B[,format number] : variable list
rdb (15 )>variable

Data can be read from the CRT in much the same manner as from an external device. Data is
taken from the CRT at the present cursor position and assigned to variables in the variable list
according to any formatting in effect. Read binary (rdb) operations from the CRT operate in
the same manner as for external devices.

Note

There are no ‘“hidden” control characters on the screen. Unless
“Display Functions’ is on, control characters such as carriage-
return and line-feed are not part of the CRT data. Also, reading
past the end of scrolling memory simply returns blanks (decimal
32).
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The System Printer Select Code Statement
prtsc select code or buffer[ swidth]

This statement directs all print operations to the specified select code or buffer. This affects
statements such as prt, tlist, arrt, spc, 1istk, cat, 1ist, and also directs PRINT
ALL messages. The optional ‘‘width” parameter determines the number of characters to be
printed before a carriage-return/line-feed is sent by the arrt and 1istK statements. Power-
up default for prtsc is to the CRT, width = 50 on the 9826 and width = 80 on the 9836.
(No, execution rrtsc 16 +8¢0 will not cause 80 character lines to be displayed on the 9826
CRT,and prtsc 1616 will not emulate the 9825 strip printer!)

Math Functions (O&P p. 3-22)

549 r expression

Returns the square root of a non-negative expression. Identical to the V' operator.

e

Returns the value of pi (). Identical to the = function.

Flags (O&P p. 3-28)

There are 32 program flags available, numbered O through 31. Flags O through 15 are ident-
ical to 9825 program flags, with special meanings for flags 13, 14, and 15. Flags 16 through
31 are strictly user program flags, not affected by the system.

The Cross Reference Statement (O&P p. 4-32)

The x ref statement now lists references to p-numbers.

The Find Statement

f ind string expression [ :line number; [ sline number,]]

To list all of the lines that contain the specified character string, the f ind statement is used.
The list of these program lines is output to the current prtsc device.

If no line numbers are given, the entire program is searched. If a single line number is given, the
program beginning from the specified line to the end of the program is searched. If both line
numbers are given, the range of program lines is searched.
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The search is not done on the line number nor the colon that follows the line number but does
include the space following the colon.

To search for quotes, be sure to follow the double quote convention. For example to find all
lines that contain a label you could execute:

f‘ind IlAllllll

where the A character represents a blank. The doubled quotes will be considered a single
quote.

At execution time, this must be the last statement in the line.

Tape Cartridge Operations (O&P chapter 5)

A program utilizing tape cartridge mass storage operations will in general be able to run unmod-
ified on an HPL 2.0 operating system. However, do not try to insert your tape cartridge into the
disc drive!

The actual method used to implement tape operations on a disc is to create files on the disc
that correspond to 9825 marked tape files. This is done automatically by the operating sys-
tem: you don’t have to worry about how to do it. However, this has some implications that
you should be aware of.

® You can do tape operations to any disc drive supported by HPL 2.0: 9885, 9895, 8290x,
and the internal minifloppy drives. Tape operations are directed to the current disc drive,
set by drive or msi (see Disc Programming).

® The files accessed by the tape statements are more or less ordinary disc files which have
been named according to a special convention. This convention was established so that
given a track number and file number, the file name is uniquely defined. The convention
is:

TxFyyy
where x is a single-digit track number, 0 or 1 and y is a three-digit file number, 000 to
999. An example tape file name, track O file 15 is:
TOFOLS
® Three new disc file types have been created to allow tape statement emulation. These
new types are:

NULL (tape file-type 0): file with current size of 0
NBDATA (tape file-type 2): file with numeric data
SBDATA (tape file-type 3): file with string or mixed data

® The mrk and ert statements do not initialize the disc media, rather they simply create and
purge disc files on an initialized disc. Therefore, an uninitialized disc must first be initial-
ized (with an init statement) before the tape files can be marked.

® The format for a tlist printout has been modified to take advantage of the new 50 charac-
ter line width of the CRT. A tlist now indicates the secured/unsecured status (scd) of the
program, and the file type is now listed as a mnemonic rather than a number.
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Track# Secured Program Current msi Device
Indicator
trk 1 msi ":1s0"
file scd tvpe (#) cur_size abs_size
/#0 * PROGRM (B) 432 31
_— #1 KEYS (5) 46 258
#2 NBDATA (2} 304 312
#3 NULL () 0 0\
File Type Mnemonic File Type Number Current File Size Absolute File Size
(same as value returned by idf) (bytes) (bytes)

e Disc files are always sized as a multiple of 256 bytes per record. Thus, any tape file will
necessarily have to be rounded up to a multiple of 256 bytes, even if you specify it to be
less. (For instance, although you executed “mrk 1,50, you actually got one file of 256
bytes.)

e Due to the increased memory size of the 9826 and 9836, recording strings (rcf N:A%)
requires two extra bytes overhead per string on a file. Usually, this will cause no problem
for an old 9825 program being run on a 9826/9836, because all files on the 9826/9836
are rounded up to a multiple of 256 bytes.

e A t1ist will list only tape files of the tape file-name convention, and they will be listed
in order by file number, regardless of their order in the disc directory.

e A cat (catalog) of the disc will list both tape files and disc files. The order of the file
names in the directory is unimportant. Both tape and disc files are allowed on the same
disc.

e Auto-verify (avd, ave) affects only tape statements, as expected. Verify (von, voff) affects
only disc statements. Defaults at power-on, reset, and erase a, are ave and voff. These
are identical to the 9825 defaults.

e Record and load memory (rcm, 1dm) are not implemented in HPL 2.0. (Imagine rcm on a
4 megabyte machine!)

e Disc statements can access files created with tape statements (mrk) and tape statements
can access files created with disc statements provided they conform to the tape file-name
conventions listed above.

Note

It is highly recommended that only tape statements be used to ac-
cess tape files and only disc statements be used to access disc files!
There are a number of subtle points affecting file access that must
be considered, as described above. If you wish to mix statement
and file types between tape and disc operations, it is suggested that
you do so on non-critical data at first, until you feel confident that
you understand the interactions! Refer to the discussion on “Binary
Data File Support” in the “Disc Programming Technical Appendix”
at the back of this manual for more details on tape files on disc.
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Record Binary Statement
rcb file number

The record binary statement stores the binary program in memory onto the specified tape file.
The file number is any numeric expression, and if ommitted file 0 is assumed.

String Variables
Value Function (O&P p. 6-17)

val (string expression[ :base])

By specifying an optional second parameter “base’”, string expressions representing numbers
of any base (2 thru 36 inclusive) can be converted to base 10.

String Function (O&P p. 6-19)
str {numeric expression[ :base])
By specifying an optional second parameter, “‘base’’, numeric expressions can be converted
from base 10 to a string expression representing a number in any other base (2 thru 36
inclusive).
Examples: val ("FF",16)—A A =255
str(104+2)—>A0% A$ = <1010”

Read Statement (0&P p. 6-32)
The general I/O red statement now allows substrings as data destination variables.

Example: red3B$[15:250]
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Systems Programming

Intelligent Terminal Instructions (O&P p.7-7)

Additional capabilities for program emulation of intelligent terminals are provided by the HPL
2.0 Language system. In addition to program response to keypresses, the program can also
respond to rotation of the Rotary Control Knob.

The On Knob Statement

on Knokb [label s[rate]]

Kret

This statement zeroes the knob-count, then enables program interrupts from the Rotary Con-
trol Knob. Whenever the knob is rotated, the knob-count accumulates at a rate of 120 units
per revolution and an end-of-line branch to the on-knob service routine is taken. The
accumulated knob-count can be accessed via the knob function, which indicates both direc-
tion and amount of rotation. The on-knob service routine can also access the status of the
(ctRL) and (SHIFT) keys (for shifted-knob and control-knob functions) via the kst at function.
The on-knob service routine exits with the k re t statement, which returns control back to the
main program.

The rate is an optional parameter that specifies the number of seconds between knob inter-
rupts. The legal range is from 0.01 (default) to 2.56 seconds. The default value of 0.01 seconds
is also set when a program is not running. When a program is resumed, the previous set rate is
again used.

The Knob Function

Knob

The Knob function returns the accumulated count of the RPG (Rotary Pulse Generator), or
knob count, indicating both direction and degree of rotation. The knob count is approximately
120 units per revolution, or three degrees per unit count. This is an approximate count, suitable
for relative positioning information only. (Counts may be missed when the knob is spun very
rapidly.)

Negative values for knaob indicate counter-clockwise rotation. Positive values for knob indi-
cate clockwise rotation.
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The Knob Status Function
Kstat

The Kstat function returns an 8-bit knob status. This is a self-zeroing function that zeroes
when read and is set when an on-knob end-of-line branch is taken.

The meanings assigned to kst at bits are as follows:

Most Significant Bit Least Significant Bit
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
1 1 Control Shift 0 0 0 0

Value = 128| Value = 64 | Value =32 | Value=16 | Value=8 | Value=4 | Value=2 | Value=1

Bits 0-3:  Always zero

Bit 4: Zero if is pressed
Bit 5: Zero if is pressed
Bit 6: Always one.
Bit 7: Always one

The kstat function is useful in determining whether the user is pressing the (SHIFT) or the
CTRL ) key while rotating the knob. Your program could then perform an alternate function
for the knob’s rotation.

The Key Buffer Empty Function
Kev

The ke function is essentially unchanged from the 9825 ke function, in that it returns
unprocessed keycodes. The ke » function now returns 9826/9836 hardware key codes, but the
asc function can be used to obtain the ASCII codes for keys. These ASCII keycodes are
identical for all HPL computers. For example, the hardware keycode for 5’ on the 9825
numeric keypad is 83 while on the 9836 the same key has a code of 2885. On both computers,
however, the ASCII code is 53.

If your programs depend on the 9825 hardware keycodes, they will have to be converted to
function correctly with the new 9826 keycodes. Refer to the Keycode Conversion Table for the
corresponding values of 9825 and 9826 keys, or you can use the keycode conversion utility
function 9825 key’’ supplied with the HPL Utility Programs to achieve program compatibility.
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Serial Interface Control (O&P p. 7-14)
The Remote Keyboard Statement

rkbd select code [ stype]

The rkbd statement operates in an identical fashion to the 9825 rk b d statement except that
the type O remote keyboard now requires 9826/9836 keycodes. Note that the type 1 remote
keyboard (ASCII) operates the same for both machines.

For power-up remote keyboard operations, there is a jumper on the 98626A Interface that
must be cut (as with the 98036A). Refer to the 98626A interface diagram in the 98626A
Installation manual for the location of the remote keyboard jumper.

The Press Keyboard Statement
r K b d[string expression]

The press-keyboard statement effectively ‘“‘pushes” keys on the keyboard, exactly as if the
human operator were pressing those keys. System control keys are pressed by putting their
ASCII value in the press-key string. For example, a decimal 10 character (line-feed) is the
character for the EXECUTE key, and has the effect of executing previous characers in the string.
The statement

pbd "S*2Le" results in a display of 10,00,
pkbd "3*2" & char(10) resultsin the same display.

The EDIT A% statement in BASIC can be simulated in HPL using pkbd A%3 ent A% The
string in A$ will be placed in the keyboard line. Any modifications that need to be made can be
done using the editing keys. Then when all corrections have been made, press (CONTINUE ).

The rKbd statement has several potential uses. One use is to give the user “live keyboard”
capability even though a running program has an “‘on key’’ service in effect. Now, instead of
having to write a complete interpreter within the program to implement ‘‘live keyboard,” the
program merely has to rKbd those ASCII keycodes that need to be executed by the system.
For example, to emulate a full live keyboard with a running program:

0: on Kevy "sug" Set up service routine

1: gto0 +0 Loop

Z: "sue":1if not (asc Kev>K)ikret Test for and exit if empty buffer
3: if K#lipkbd char{K)ikret Else “push” key and exit unless
4: end PAUSE key was pressed: stop.

*3629
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Another example of pkbd is to access special function keys 30 and 31 after having defined them
using the s f k statement. As an interesting exercise, check the default definitions of these keys.

Type: pKbd™ Enter pkbd with opening quote.
ANY CHAR
Press: shift-(STEP) Define the ASCII key code for sfk 30.
Type: 158
Type: * Close the quotes.
Now press

The display shows the version of HPL.:

(RAM) HPL 2.0 READY

The Define SFK Statement

s f k[key number| :definition string[ :label string]]]

The s fk statement allows special function keys to be defined from a program. Keys can be
labelled with the optional label string, and defined to be any valid key sequence with the
optional definition string.

sfk 9 erases the definition for SFK#9

sfh erases all key definitions; replaces them with their de-
fault settings

sfKk B "wrt 705 ," defines key #8 to be the string “wrt 705,”

sfK3+"HELLO JIM" ,"LOGON" defines key #3 to be labelled a log-on key sequence
for a terminal emulator

The length of the definition string plus the label string must not exceed 77 characters. Specify-
ing a definition string only (with no label string) allows 80 characters of definition.

The ASCII value of special function keys on the keyboard range from 128 (k0O) through 159
(k31), and can be defined by the program using s f k and ‘“‘pressed” by the program using
pkbd. The following example extends the live keyboard emulator to allow you to type control
characters on the keyboard (CTRL A for example) and not have them be executed as control
keys. With the previous example, CTRL A effectively executed a PAUSE. With this example, an
ASCII “‘sy” character is displayed, just as if there were no program running.

O: on Key "suc"

1: dto0 1

2: "svec'"rasc (Kev>A)->K

3: if bit(94A)=0 and K<323sfK 3ischar{K)irkbd char(159)iKkret
d: PKbd char(K)ikret

S: end
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Systems Programming Instructions (O&P p. 7-21)
The System Boot Statement

syshoot ["file name"]

The svsboot statement allows you to “‘boot’” or start up any ROM or soft operating system,
including a re-booting of the current system. Omitting the file name parameter causes the
current operating system to be reloaded and initialized.

Specifying-a file name of one character followed by a null character (ANY CHR of 000) will
cause the soft system file name "SYSTEM_x" to be booted from the internal minifloppy, if

C_ 9

the system file is present. (The character “x”’ of the system file name is the same character
specified in the s ¥ sb oot statement.) If no disc is present with the "SYSTEM_. * file on it, the

e 2

ROM operating system “x” will be booted and initialized.

Example: svsboot "BMN" Boot BASIC ROM language system (if BASIC soft
\(null) system is not present)
syshoot "SYSTEM_B" Boot BASIC soft system

Matrix Programming
Array Output (Matrix p.8)

aPrt array variable[ sarray variable]...

The array print statement prints the elements of an array to the system printer. The rightmost
subscript now increments most rapidly. This is different from array prints for the 9825, which
incremented the leftmost subscript most rapidly. In addition, ar rt now utilizes the full width
of the printer to print the array: the printed array is no longer formatted as if it were being
printed to the 9825’s strip printer.
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Disc Programming

In general, disc operations in HPL 2.0 operate identically to 9825 disc operations. Howev-
er, there are some optional extensions to the Disc Programming Syntax that allow you to
access some additional disc drive types and some new capabilities (such as having diffe-
rent file pointers on different disc controllers, and accessing tape files on disc).

If you are familiar with disc programming, reading this section should give you enough
information to utilize the new disc programming capabilities. If you should need more
information about performance or implementation, refer to the Disc Programming Tech-
nical Appendix at the back of this manual.

If you are not familiar with disc programming, you should first read the 9825 Disc Prog-
ramming Manual, then refer to this section for information regarding the extensions made
to HPL 2.0 disc programming.

The Mass Storage Unit Specifier

A mass storage unit specifier, or msus, is a string expression giving a formal description of the
mass storage device being accessed:

1. The device and format being used;
2. The device select code (and bus address, if applicable);
3. The device unit number.

The following table summarizes mass storage unit specifier parameters.

Device Format Table

Device Disc Type Disc Format Select Code HP-IB Default Unit Number
Format Range Address Select Code Range
Specifier Range Value

I Internal LIF? - - - 0O(or 1 on 9836)

M 8290x LIF? 1-15 0-7 700 0-3

F 9885 9825 Compatible 1-15(not 7) - 8 0-3

G 9885 LIF 1-15(not 7) - 8 0-3

H 9895 9825 Compatible 1-15 0-7 707 0-3

J 9895 LIF? i 1-15 0-7 707 0-3

1 LIF: Hewlett-Packard Logical Interchange Format: File type ASCII is compatible with 9826/9836 BASIC language ASCII files and with HP
2642A Terminal files.
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The format for a mass storage unit specifier (msus) is:
: [device format [select code]] [ +unit number]

Normally, only the device format need be given. Each device format specifier has a default
select code and unit number. However, certain critical statements require you to specify all
the msus parameters due to the potentially destructive effect of those statements (init,
kKillall anddisc corv¥).

The select code parameter must consist of 1 to 4 digits only. The unit number parameter must
consist of a single digit only. Plus or minus signs, periods, or “‘e”” are not allowed. This means
that if functions such as the str function are used to generate the desired string expression,

fxd0 or equivalent must be in effect.

Note that when specifying the internal drive as the mass storage device, there is no associated
select code, so that parameter is omitted. Some examples help clarify the msus concept:

:F8,0 Specifies 9885 disc, 9825-compatible format, select code 8, unit number 0.

: 1 Specifies internal disc drive.

1 70742 Specifies 9895 disc, LIF format, select code 707, unit number 2.

tH:3 Specifies 9895 disc, 9825-compatible format, default select code for “H”,

unit number 3.

142 Specifies current device format and select code, unit number 2.

The msus is allowed as an extension to a file name parameter as shown in the following
examples:

asgn "DatalsH707 3" 1
asgn "Data2:sI" 2
kKill "Oldprog:FB81"

All disc programming statements except the fi1les statement that use the “file name” para-
meter can now use the ‘“‘msus’’ parameter appended to the file name.
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The Mass Storage Is Statement

There is a new statement, ms i, added to the Disc Programming Syntax to allow you to
specify the current mass storage device (as was accomplished with the d rive statement on
the 9825) with a mass storage unit specifier (msus). This allows access not only to 9825-
compatible discs, but also to LIF discs. The syntax is:

ms i[msus]
where msus can be any suitable string expression that conforms to the format already defined.
Executing msi with a specified msus will set the value of the current default msus (current
drive and format). That value will remain in effect until it is explicitly changed with another

msi or drive statement, or until a power-up, reset, or erase a occurs.

Executing msi with no parameter will restore the power-up default msus of ":I" for the
internal minifloppy.

Some examples of the msi statement follow:

msi Restore power-up default (":I" for internal
drive)

fxdOi" s J">M$3 7072535 2>U Set mass storage device to 9895 disc select code

msi MERstr(S)R"s"&str(U) 707, unit number two, LIF format.

The Assign Statement (Disc Programming p. 3-5)

as gn file name + file number | sunit number [ sreturn variable]]

The assign statement has been extended to allow you to include the msus with the file name
in order to completely define the characteristics of the file and drive. When the msus exten-
sion is being used and the return variable is given in order to obtain file status, you can specify
a “unit number” of -1 which prevents overriding the msus unit number. This becomes, in
effect, a “‘place holder” in the parameter list. An example illustrates this:

asdn "DatafilesH701,3"s6+-1+X
This assigns file number 6 to file “‘Datafile” on a 9895 disc, 9825-compatible format, control-
ler address 701, unit number 3. The -1 unit number is a place holder, and X is the return
variable for the file status.

asdgn "DatafilesH7014+3"+6,:0:¥

This statement has all the same effects as the one above, except that now unit number 0 is
selected, overriding the msus unit number of 3.
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The Drive Statement (Disc Programming p.1-14)

The drive statement is essentially unchanged from its 9825 definition except that file pointers
are no longer cleared if the select code is specified. However, the select code range for a 9885
disc is now 1-6 and 8-15. (Select code 7 is reserved for the internal HP-IB.) Note that you
cannot direct disc operations to an LIF format disc by using the drive statement. The drive
statement can be used to change just the current unit number leaving other specifications

unchanged. This can be done regardless of the current device format in effect, even if it is an
LIF disc.

The Initialize Statement (Disc Programming p.4-3)

init unit number s select code [ sinterleave factor]
or

init complete msus [ sinterleave factor[ snumber of directory records]

The initialize statement can be used as a strictly 9825-compatible statement as shown in the
first syntax. Only 9885 and 9895 discs of 9825-compatible formats (F and H formats) can be
initialized when the first syntax version of init is used.

The second syntax shown for the irit statement allows the complete range of 9826 HPL
supported discs and formats to be specified, as per the “‘msus’ specifier.

With either version of the in it statement, the complete disc drive msus specifications MUST
be given. This information is always printed on the first line of a catalog listing of a disc for
future reference.

Allowable interleave factors are 1-15 for 5-1/4” minifloppy discs, and 1-29 for 8 discs. The
default interleave factor for a given disc drive yields the best performance possible under a
wide range of conditions. However, in certain cases,you can increase the performance of the
disc system by specifying a different interleave factor (but if you go below the recommended
minimum, extremely poor performance may result!). Some of the cases where better perform-
ance may be obtained by specifying a smaller interleave factor are:

® Using a DMA card with a 9895 disc drive to obtain better HP-IB transfer rates.
® Using a disc primarily for backup purposes, and autoverification is disabled (voff).
e Using a disc primarily for tape operations, and autoverification is disabled (avd).

¢ NOT using a disc for large numeric array or large string transfers to TDATA or ASCII file
types.

® NOT using a disc for large numbers of random accesses to consecutive records of a
TDATA type file.
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Disc Interleave Factors

Disc Drive Default Overall Optimum | Suggested Minimum
Interleave Factor | Interleave Factor Interleave Factor'?
Internal 2 2 1
8290x 5 5 3
9885 2 2 1
9895 no DMA 4 4 33
9895 with DMA 4 3 s

You can now specify on a LIF disc the number of records used to hold the directory. Each
directory record can hold up to 8 directory entries. The default number of directory records
for minifloppies (5v4 inch) is 14, or 112 entries. The default for 8 inch floppies is 28 records,
or 224 entries.

Those records not used for directory entries are available for programs and data. Depending
upon your application, you can trade off directory records for data records or vice-versa. If
you have a great number of small data files, for instance, you may need more than the default
number of directory records to hold a greater number of directory entries. You can specify
from 1 to 500 records for the directory depending upon your needs. Normally, the default
number of directory records will suffice.

The following table suggests some practical guidelines for selecting a maximum number of
directory records per disc type to allow one directory entry for each sector (256 bytes).(This
configuration would be necessary if a data disc needed a maximum number of files of 256
bytes or less.)

Maximum Practical Number of Directory
Records for LIF Discs

Media # of directory # of dirfzctory # of user records
records entries
Minifloppy 118 944 936
9885 210 1680 1678
9895 sgl sided 244 1952 1944
9895 dbl sided 500 4000 3998

Both the default interleave factor and default number of directory records can be selected by
specifying a parameter of — 1 in the parameter position. For example,

init " J707:0"s-14-1

1 See considerations listed above. Also, if an internal disc is used primarily as a system disc, the suggested minimum interleave factor may be
used.

2 The suggested minimum interleave factor yields the optimum performance obtainable for a given disc, under optimum conditions. This
must usually be arrived at experimentally, as different programs and access requirements may need larger interleave factors to attain
maximum performance.

3 This interleave is efficient only for backup without auto verification. All other operations require an interleave factor at least one higher than
recommended.
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The Disc Type Function (Disc Programming p. 1-15)

dtvyre

The dtype function now returns a value of 9 for either the internal minifloppy or external

8290x minifloppy drives. However, the open drive door status returned by dtype is different
for the two drives.

Internal drive: status check indicates ‘‘disc changed’” but not ‘““door open’ or ‘‘disc present’’.

A value of 1 is never returned, and values of 2 and 9 do not guarantee that
the door is now closed and disc is present.

8290x drive:  status check does not indicate a condition of “‘door opened”, so a value of 2
is never returned.
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The Catalog Statement (Disc Programming, p. 1-16)

HPL 2.0 supports 3 new file types on 9825-compatible discs. All three are related to 9825 tape
statement emulation. The same file types are also supported on LIF discs. The file type mne-
monics used in 9825-format disc catalog listings for these new files are:

Z (NULL) null file - 9825 tape file type 0
N (NBDATA) numeric binary data - 9825 tape file type 2
S (SBDATA)  string/mixed binary data - 9825 tape file type 3

The catalog listing format for 9825-compatible discs is identical to that of the 9825/98228
ROM combination. Old 9825 programs which do cat’s to buffers to access the catalog in-
formation should have no problem doing the same with 9825-compatible discs on 9826 HPL.

The catalog listing format for LIF discs, however, is different from the 9825-compatible disc
catalog listing due to the fact that the 9825-compatible disc catalog listing only has space for
6-character file names, whereas LIF file names can be up to 10 characters in length. Thus, the
9825-compatible & LIF catalog listing formats are somewhat different. An example of a LIF
catalog listing from the 9826 internal minifloppy is shown below:

MSI ":I:0"

AVATLABLE RECORDS 1002

FILE NAME SCD TYPE #BYTES #RCRDS ADDRESS
drades TDATA 10 16
Class PROGRHM 96 1 26
Count PROGRM G2 1 27
Name PROGRM 242 i 28
dive TDATA 10 29
Kevs KEYS 200 1 39
null.file NULL 0 10 50
secured_pr * PROGRM 242 1 40
ascii.file ASCII 1 51
numeric.bd NBDATA 24 1 52
strindg_bd 5BDATA 134 1 53
Notes:

1. The “‘complete msus” is given on the msi line. Users may find this useful for reference, since the new alternate
syntaxes for init, killall, and disc copy require the “‘complete msus’.

2. The “SCD” field, following the file name, is used to indicate secured programs. If a *“*”" is present in this field,
the program is secured.

3. The file address is given as a single logical record address, as opposed to breaking it up into separate logical
track and sector addresses.
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The Killall Statement (Disc Programming p. 1-18)

Killall unit number: select code
or
killall complete msus

The killall statement can also be used with the full range of HPL 2.0 supported discs and
formats by specifying the second syntax, which allows the msus specifier.

The Open Statement (Disc Programming p. 3-2)
The oren statement now allows you to specify the desired type of file when opening a data
file. The new syntax is shown below.

operfile name'l number of records [ +file type]

where file type is a string expression having the value “ASCII”’, “NULL”, or “TDATA”.

The oren statement in HPL 2.0 can be used to create two new file types besides typed-data
(TDATA) files. (“TDATA” corresponds to the old 9825 typed-data files, designated by a “D’” in
the catalog listing.) The two new file types supported by HPL 2.0 are “ASCII” and “NULL”.
The default file type is “TDATA”. As with “TDATA” files, when an “ASCII” file is created,
each record of the file is initialized with logical end-of-file marks. The records of “NULL” files,
however, require no initialization; thus, none is performed.

“ASCII” files provide compatibility between HPL and other 9826/9836 programming lan-
guages. “ASCII” data files are also used to provide transportability between the 9826/9836
and other computers or terminals with LIF ASCII file capability. Their use is identical to that of
regular data files (“TDATA”), with some exceptions. Technical considerations in the use of
ASCII files are discussed in the Disc Programming Technical Appendix at the back of this
manual.

“NULL files are essentially unused ‘‘tape’” emulation data files. Their use from a program-
ming standpoint is like accessing data files on the 9825 tape cartridge. “NULL” files become
either “NBDATA” (Numeric Binary Data) files or “SBDATA” (String or Mixed Binary Data
Files) files when data is stored to the file. These files can be accessed either with tape cartridge
operations or disc programming operations. Their use with tape cartridge operations (rcf, 1df)
is discussed under the Tape Cartridge Operations section of this manual and in the Disc
Programming Technical Appendix.
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The Disc Copy Statement (Disc Programming p. 4-7)

cory [source drive number [ s select code] +]"to™
[ + destination drive number [ » select code]]

The original syntax of the (disc) copy statement with select codes in HPL 2.0 works exactly as it
did on the 9825; it allows access to 9825-compatible 9885 and 9895 drives. However, if the
source or destination select code is omitted, the current default device format and select code
are used in each case, whatever they may be.

The original syntax of the (disc) copy statement without select codes in HPL 2.0 works like the
new drive statement: the unit number, if given, modifies only the current default drive number,
and uses the current default device format and select code, whatever they may be.

Examples:

cory D+Bs"to" 1,707 Copy source disc, 9825-compatible 9885, select code 8,
unit number 0, to destination disc, 9825-compatible 9895,
select code 707, unit number 1.

msi ":G"icopy "to" sl Copy source disc, LIF-type 9885, select code 8, unit num-

ber 0, to destination disc, LIF-type 9885, select code 8,
unit number 1.

CAUTION

EVEN THOUGH THE SYNTAX DOESN‘T REQUIRE IT, IT IS
HIGHLY RECOMMENDED THAT THE COMPLETE INFORMA-
TION BE EXPLICITLY GIVEN, FOR THE USER‘S OWN PRO-
TECTION, DUE TO THE ‘“‘SERIOUS” NATURE OF A DISC
COPY.

NOTE

With the 9825/98228 ROM, you were not prevented from doing
disc copy from a single-sided disc to a double-sided disc, in which
case the double-sided disc would end up with the same amount of
user space as the single-sided disc! Due to this unfortunate possibil-
ity as well as the even worse possibility of copying a minifloppy to a
double-sided full-sized floppy (resulting in a 75% loss in capacity!),
a test is performed by the operating system to prohibit disc copies
between ‘‘significantly’’ different-sized media. If the destination disc
is 50% larger than the source disc, the copy will not be allowed.
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New Alternate Syntax for Disc Copy

copy complete source msus + “"to”, complete destination msus

With the new alternate syntax, all supported device/format specifiers can be accessed. De-

faults are not allowed in the msus; select code and unit number must be specified EXPLIC-
ITLY.

Examples:

cory "iM700,0% b0 sl 00
copy "iFB.0" "t s HTOT7 400

Regardless of the syntax used, disc copies are not allowed from a LIF disc to a 9825-
compatible disc or vice-versa.

The File Copy Statement (Disc Programming p.4-7)

copy source file name [ + drive number [ » select code]] »
destination file name [ : drive number [ » select code]]

In general, almost all HPL files can be copied back and forth between LIF and 9825-compatible
discs without any problems. There are, however, some complications associated with differ-
ences between LIF and 9825-compatible discs, which might prevent a file copy from taking
place.

1. Invalid file name (error D3): LIF allows up to 10 characters in a file name, while 9825-
compatible discs only allow up to 6.

2. Wrong file type (error D6): Some file types supported with LIF are not supported on
9825-compatible discs. ASCII files are the only HPL-created files with this characteristic.

3. Directory entry field overflow (error £3): Certain fields in a 9825-type directory entry are
smaller than their counterparts in a LIF directory entry. This makes a directory entry
field overflow possible when copying the file from a LIF disc to a 9825-compatible disc.
The field most likely not to fit is the file size field. 9825-compatible discs cannot support
files whose size in bytes is greater than 65536. Note that this does not apply to
“TDATA” files, where the file size field is not used. Also, one field in a LIF directory is
smaller than its counterpart in a 9825-type directory. This field is guaranteed not to
overflow when copying an HPL-created 9825-compatible disc to a LIF disc, but with
9825-compatible files created by other mainframes, it might.
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As with all other HPL statements having the “‘file name” parameter, file copy’s *‘file name”
parameter has been extended to allow appending an optional msus. However, since the file
copy syntax supports an optional unit number and select code in addition to the ‘‘file name”’
parameter, there may be confusion as to which select code and unit number will take prece-
dence. The following rules apply:

1. if the “file name” does not contain an msus, the current default device format, select
code, and unit number will be used, unless explicitly overridden by the optional unit
number and select code. If the optional select code parameter is given, 9825-
compatible 9885/9895 format is implied, the same as for the drive statement.

2. If the “file name” parameter contains an msus, the optional select code parameter
(outside the msus) is not allowed.

3. If the “file name” contains an msus, and the optional unit number parameter (outside
the msus) is given, it will override the unit number specified or implied by the msus.

4. The source and destination file names with their optional unit numbers and select codes
are completely independent, that is, one can contain an msus while the other has the
optional select code.

Examples:

copy "filel"s"filelb"
copy "file"»0+s"file", i
corpy "file" »048Bs"filesI®

The Save Binary Statement
saveb file name

The save binary statement stores the current binary in memory to the specified disc file. 9825
binaries and 9826/9836 binaries are in no way compatible. Binaries written for the 9825 are
processor-dependent and as such would have to be completely re-written to run on the 9826/
9836. Because the file types for 9825 and 9826/9836 binaries are identical, a user cannot
merely look at a catalog listing and determine whether an unknown binary is for a 9825 or for a
9826/9836; both show up as type “B’’ on 9825-compatible discs and “BINARY”’ on LIF discs.
However, HPL sets a flag in the directory to enable it to distinguish between binaries, so a
9826/9836 will not attempt to load a 9825 binary. To do so would have completely unpredict-
able results. The 9825, on the other hand, does not look at the flag, so it will attempt to load a
9826/9836 binary if directed to do so by the user. This will certainly generate unpredictable
operation of the 9825. Don’t do it!

The Disc Read and Disc Write Statements

CAUTION

USE OF THE dwrt STATEMENT CAN DESTROY THE DATA ON
A DISC, INCLUDING THE CATALOG. USE WITH CAUTION!
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d re d starting logical record # + destination string
dw rt starting logical record # s source string

The dred and dw rt statements allow reading and writing to logical records on a disc. This is
an extremely dangerous operation since one accidental write to the directory can destroy the
disc. The disc must have been previously initialized. All types of strings, string arrays, and
substrings are allowed with the following rules:

e The string (if a substring) must start on an even address.
e The string must specify an even number of bytes.
e If doing a dred to a string array, the entire array will be filled.

e If doing a dwrt, and the source string is a string array, every element of the array must be
full.

o If you write a number of bytes which is not an even multiple of the record size (256 bytes),
the unused portion of the last record will contain garbage.

e dred and dwrt will work on all supported mass storage devices (internal, 9895, 9885,
8290X).

Unimplemented Disc Programming Statements

Four disc statements have not been implemented in HPL 2.0. They can be syntaxed, stored,
listed, recorded with programs, and loaded with programs. However, any attempt to execute
one of them will result in error 9 (Statement not implemented). The unimplemented state-
ments are:

dume
load
savem
getm

Unimplemented 98217 ROM System Cartridge Binary Statements

HPL 2.0 like the 9825’s 98228 ROM, does not implement the statements contained in the
binaries on the 98217 ROM’s Disc System Cartridge (init and killall are implemented with a
different syntax). These statements are:

dtrk

tinit

1trK

dirc

boot

ufvh

ptrn tst

cKrd

init (implemented with different syntax)
killall (implemented with different syntax)
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More I/O

Interface Control Operations (/0 p.4-14)

Note:

Select Code Summary Table

In general, the HPL 2.0 Language System register and interface programming operations
operate identically to their 9825 counterparts. This is due to an emulation of the 9825 interface
registers. You should be aware, however, that the 9826/9836 interface hardware is indeed
different from that of the 9825, and that this prevents a 100% accurate emulation. The follow-
ing tables list the primary differences between 9825 interface operations and the HPL 2.0
emulation of those operations.

Select Code | 9825 Source/Destination | 9826/9836 Source/Dest.
0 READ Keyboard (KDP) Keyboard

WRITE Single line display Display line of CRT
1 Reserved for tape cartridge | External
2 External
7 Internal HP-IB
8 External
16READ | Keyboard (KDP) Read from CRT

WRITE Internal printer Write to CRT

- Select code 1 of the 9826/9836 is available for external devices
- Select code 7 of the 9826/9836 is reserved for internal HP-IB.
- Read from select code 16 does not return keycodes on the 9826/9836, but instead reads data from the CRT print area.

- Read from select code 0 of the 9826/9836 returns 9826/9836 hardware keycodes, completely unlike 9825 hardware keycodes.
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9826/9836 Select Codes 0 and 16

Operation Select code 0 Select code 16
rdb Wiait for keypress, then Read a byte from CRT at current
return keycode print position
red Not allowed Formatted read from CRT at
current print position
Wt b Wirite bytes to display line Wirite bytes to CRT at current
print position
Wrt Formatted write to display Formatted write to CRT at
line current print position
rds Always returns value of 8 Always returns value of 8
Wwto Select language jumper Select language jumper
(wtc 0,5 selects Katakana) (wtc 16,5 selects Katakana)
wtid No operation No operation
Wwiid No operation No operation
Wwtib No operation No operation
Wwti? Select language jumper Select language jumper
rdi(d) Always returns value of 0 Always returns value of 0
rdi(3) Always returns value of 8 Always returns value of 8
rdi(B8) Always returns value of 0 Always returns value of 0
rdi{7) Always returns value of 0 Always returns value of 0

NOTE:

- witib on the 9825 could control features such as insert/replace cursor type, run light on/off, trigger beeper, trigger printer, and

trigger display. These are not accessible on the 9826/9836.

- Read and write operations have different effects on 9826/9836 select codes 0 and 16. On the 9825 rdb{0) = rdb(16).

- rdi(4) on the 9825 reads the hardware keyboard scanner. There is no equivalent on the 9826/9836.

- wiid and wti6 on the 9825 wrote bytes to the display and printer buffers. There is no equivalent operation on the 9826/9836.
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98623A BCD I/O Operations

For BCD input, operation of the 98623A BCD Interface is identical to its 9825 counterpart, the
98033A. However, there is also an 8-bit output latch available to the user. This is to be
considered simply an output latch, with no dedicated handshake lines. Access to the latch is via
binary operations. For example to latch a byte “N”’ to a BCD interface on select code 3:

Wti0 35 wtid N

or simply
wth 3N

Executing a write-control (wt c) to a BCD interface with the RESET bit set (bit 5=1) will reset
the interface and terminate any active t f r for the interface.

98622A GPIO Operations

The 98622A GPIO Interface operates identically to its 9825 counterpart, the 980324, except
that now when the invert-data jumper is installed, all data is inverted regardless of the transfer
type selected. (Recall that the 9825 and 98032A did not invert data for DMA or fast read-
write transfers, or for register 1/0.) Also, a software RESET of the interface now will terminate
any active t f r to or from the interface.
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HP-IB Operations

There are some slight differences between register operations with the internal 98624A HP-IB
interface and its 9825 counterpart, the 98034. Please note that all high-level operations (wrt,
red, tfr, pct, etc.) are compatible with 9825 operations! The following table serves to summarize
HP-IB operations for the 9825 and the 9826/9836.

HP-IB Operations

Operation 9825 Result 9826/9836 Result
rds(5+A+B,C)—>D | HP-IB Extended Status HP-IB Extended Status
A 0{ol0| 0| 0]DCL| QO |Error 00§ REM| LLO|GET|DCL|IFC|Error
LOC
B [tT1] o] - HPIB Address - | [1T1T0T - HPIB Address - |
C EOI|REN|SRQ|ATN [IFC| ND |NR| DAV EOI|REN| SRQ|ATN[IFC|ND|NR|DAV
ACI|FD AC|FD

- REN, IFC may be incorrect! if System
Controller

- ATN indicates attempted drive status, not
actual state of line if Active Controller

- SRQ may be incorrect! if Active Controller

- EOI may be incorrect! if Active Talker

- NDAC, NRFD may be incorrect! if not Active
Talker or Active Listener

D ’ST?QICAlTAlLAlSC'1|SPL|EOI] ERQ‘CAITAILA'SCIIIOIEOI]
- SRQ reflects current state of SRQ line: this is

not latched as it was on the 98034 Interface
- The 98034 SPL bit is now always false on

the 98624A
rds{s) Return fourth HP-IB status byte (D, above) Return fourth HP-IB status byte (D, above)
wte X Not Allowed. If X< =31, then software reset and

terminate transfer. If X<31 then HP-IB
address is set to X. If X=31 then no further
action. If X>>31 then configure parallel poll
response:

Bit 4=1: disable ppoll response

Bit 4=0: enable ppoll response

Bits 0 — 2: define ppoll response line O thru 7
Bit 3=0: ““0” true ppoll response

Bit 3=1: ““1” true ppoll response

rdid Immediate read of R4 Always 0

rdi5 Immediate read of R5 Always 0

rdiB Immediate read of R6 Always 0

rdi?7 Immediate read of R7 Always 0

wtidor B Immediate write to R4/R6 Wait for FLG then write to R4/R6

Wtis Immediate write to R5 (Not recommended) Same as EIR

Wti7 ¥ Immediate write to R7 If bit 7 of X=0 then bits 0-7 define serial poll

response byte. If bit 7 of X=1 then
Bit 2 (ATN): 1=TRUE
Bit 4 (EOI): 1=enable EQI with next data byte

ios Return 98034 STS line. Identical operation to 9825.

iof Return 98034 FLG line If the 9826 HP-IB is addressing or talking to the
bus then iof=1 when ready for next data item,
else jof=0.

1 These lines are driven from the 9826/9836 in the specified state. However, the actual status of these lines may be different from that indicated
by simply reading status. (Consider the case of an HP-IB analyzer or a defective instrument forcing a line to a state different from the
attempted drive state of the 98624A HP-IB interface card.)
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HP-IB Operations (Cont’d)

Operation

eir

t f r (buffer type 5)

tfr701,1y"buf"
tfr701.2+"buf"
tfr"buf"701,1
tfrbuf 701,22

Output to non-
existent device

9825 Result 9826/9836 Result
SRQ|cA [TA [LA | Internal |Err [EOI SRQ|CA [ TA [LA | Internal | ¥ [EOIL
Use [DCL Use |[SET
Oply SDC Olnly SDC

Not allowed
Format ignored
Format ignored
Format ignored
Format ignored
Completes.

NOTE: CA, TA, LA interrupts do NOT wait for ATN
to go false before triggering! (The 98034A

triggered these interrupts when ATN went false.)
The user service routine should wait for ATN

false before accessing the bus.

Byte DMA transfer if DMA card is present.
Terminate on EOL

Do not terminate on EOIL

Send EOI with last byte.

Do not send EOL

Hangs. Card reset is required
(wtc7,31 or SHIFT PAUSE)

HP-IB Capability Comparison
(from the 98034 Installation and Service Manual p. 4)

RLO (none)
PP2 (Locally configurable only)
DC1 (Complete)
DTO (none)
C1,2,3,4,5
E1 (Open collector driver)

98034 9826/9836 HPL

SH1 (Complete) same

AH1 (Complete) same

T6 (No Talk-only) same

TEO (No Extended Talker) same
L4 (No Listen-only) same
LEQO (No Extended Listener) same
SR1 (Complete) same

RL1 (Complete)
PP1 (Complete)
same
DT1 (Complete)
same
E2 (Three-state driver)
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98626A Serial I/O Operations

The 98626A RS-232C Interface is nearly identical in operation to the 98036A RS-232 Inter-
face with the following exceptions:

HPL Programming

@ There is a new register, R30UT, that must be set before successful emulation of the
98036A Interface is possible. If a female RS-232C cable (DCE connector) is present, bit
0 of R3 must be set (=1). For male cable (DTE connector), R3 bit 0 must be clear (=0).
To enable CTS/DTR line transmitter control (this emulates the 98036A: any device con-
nected to CTS/ DTR could control the USART transmitter with this line), R3 bit 1 must

be clear (=0). To disable transmitter control, set R3 bit 1 (=1).

R3 OUT
Most Significant Bit Least Significant Bit
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
- - - - - - Handshake |Cable Type
Value = 128/ Value = 64 | Value = 32 | Value =16 | Value=8 | Value=4 | Value=2 | Value =1
Bit 0: 1 = Female connector (DCE: Std cable)
0 = Male connector (DTE: Opt. 001 cable)
Bit 1: 0 = Enable transmitter handshake (CTS/DTR)
1 = Disable transmitter handshake
USART Mode Word (R4C)
Most Significant Bit Least Significant Bit
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Number of Stop Bits Character Length 98036A Bit
00 =not valid Parity Type |Parity Enable 00 =5 bits Rate Factor
01 =1 bit 0=0dd |0=Disable 01 =6 bits not used for
10 =1.5 bits 1=Even | 1=Enable 10 =7 bits 98626A
11 =2 bits 11 =8 bits

Bits 0 and 1 (Bit Rate Factor) are ignored.
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Most Significant Bit

USART Control Word (R4D)

Least Significant Bit

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Data Set
No R
Connect Reset Status Pin esl?grd )
Alwavs 0 USART Request To Bits of Send Bread |[Enable Data Daia -~ Enable Data
y Reset quest USART Character | Receiver . Transmitter
Send Pin 4 Status Word Terminal
(Option 001) Ready Pin 20
(Option 001)

Same as 98036A, except that bit 5 cannot be used to control the Clear-to-Send line on the

standard (DCE) cable. Instead, Clear-to-Send is controlled by Request-to-Send of the DTE
device.

USART Status Word (R4E)

Most Significant Bit Least Significant Bit
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
RTS-4
(Std.) Always 0 Framing Overrun Parity Transmitter | Receiver |Transmitter
DSR-6

(Option 001) Error Error Error Empty Ready Ready

Same as 98036A.
R6 Registers
R6 OUT (Opt. 001)

Most Significant Bit Least Significant Bit

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
_ _ N Half/Full No No DSRS SRTS
Speed Connect Connect pin 23 pin 19

Value = 128| Value = 64 | Value =32 | Value =16 | Value=8 | Value=4 | Value=2 | Value = 1

- R6OUT, Opt. 001 (DTE) cable has two no-connects. There is no U.K. Data Signal Rate
Select (pin 11): bit 2. There is no Special Purpose line (pin 25): bit 3.
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R6 IN (Opt. 001)

Most Significant Bit Least Significant Bit
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Secon_dary Ring Dat.a
1 1 1 1 1 Carrier | |- jicator | C2rmer
Detect in 22 Detect
pin 12 P pin 6
Value = 128| Value = 64 | Value = 32 | Value = 16 | Value=8 | Value=4 | Value=2 | Value =1

- R6IN, Opt. 001 (DTE) cable is unchanged.

R6 OUT (Standard)

Most Significant Bit Least Significant Bit
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
. Secondary Data
Half/Full R_mg No Carrier Carrier
- - - Speed Indicator
. Connect Detect Detect
Control pin 22 . .
pin 12 pin 8
Value = 128! Value = 64 | Value =32 | Value=16 | Value=8 | Value=4 | Value=2 | Value=1

- R60UT, Standard (DCE) cable has one no-connect. There is no Secondary Carrier Detect
(pin 12): bit 2. Note that Ring Indicator and Data Set Ready (pins 22 and 6) are tied
together. The last one set will determine the actual line state of both.

R6 IN (Standard)

Most Significant Bit Least Significant Bit
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Secondary
No Request
1 1 1 1 1 0 Connect To Send
pin 19
Value = 128| Value = 64 | Value = 32 | Value=16 | Value=8 | Value=4 | Value=2 | Value=1

- R6IN, Standard (DCE) cable has one no-connect. There is no Data Signal Rate Select (pin
23): bit 1.
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Internal Clock Access

The 9826 has a built-in real-time clock that is accessible from HPL for the purposes of keep-
ing time, reading time, and executing program routines at a set time, periodically, or after a
programmed delay. The following statements provide the capability to set and read the real
time. There are several new interrupt control statements provided to enable interrupts from
the real-time clock. Refer to the following section for the syntaxes of these statements.

The Set Clock-Time Statement (1/0 p. 5-15)
stime [seconds]

This statement sets the internal clock to the specified time (in seconds). The resolution of the
internal clock is .01 seconds, and the range is from zero seconds to 180 years. As an example,
the following routine sets the internal clock to a value relative to March 1, 1900, taking into
account leap-years. This format is compatible with BASIC and Pascal language systems.

B: "Timexpl":

1: dim T$020I,H012],M$012,3]

21 aclr

31 asb "Set-time"

4: gsbh "Read-time"

9: dsp T#$;gto0 ¢

24: "Set-time":

25: prt “Type in 24-hour time and date zz:"
263 prt "HeoHY ,MindH?, Sec (3"

27 prt "Monthols, DawdDs, Year oy o "

28: ent H,H,S,M,I,Y

29 if YWr1988;Y-13883Y

38: if MrZgM-3+Mjgto 22

Bl MEIEMY 1Y

32z ostime (intCl4E1#Y 40 +int C0lSEENAZ ) S+l 2244 CRFER+HEICORLHEER+S
33: ret

The stime statement should be executed before any on-match, on-cycle, or on-delay inter-
rupts are enabled.

The st ime statement is also used to transfer the battery clock time into the internal computer
clock. (The battery clock is slightly more accurate than the internal computer clock.)

The Read Clock-Time Function (/0 p. 5-15)

rtime

This function returns the current number of seconds held by the internal clock. The resolution
is .01 seconds with a range of zero seconds to 180 years. The following routine displays the
clock time assumed relative to year 1900:

38: "Read-time":

39 data MAR,APR, MAY, JUM, JUL,AUG, SEF, OCT, HOY, DEC, JAH, FEE
48: rstr "Read-time";far !

4l: intirtimer+Ssint (%
42 D-int{1461%¥Y-42+D;5
431 if MEIgireley

441 S-Z#2446H%6043

43: S—CintOSCSERRYFHY¥3ERES
& S-0 ] ;
47 28 8 FEA
G et

SEEUEIEY EMEIME I I r i DR, et r 019085 TE
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Interrupt Control (/O p.5-5)
The On Interrupt Statement

oni select code [, label [ + abort byte]]

The syntax of the ani statement has been extended to allow the service routine linkage for a
select code to be cancelled. Executing oni with no service routine label cancels the interrupt
service routine linkage for that select code.

Interrupt Lockouts (/O p. 5-15)

The 9826 HPL operating system, like the 9825, has certain critical operations that lock out
interrupts for short periods. Unlike the 9825, however, the 9826 does not lock out interrupts
for long periods of time during tape drive accesses. (There is no tape drive.) The 9826 is also
capable of supporting two DMA operations simultaneously; therefore, utilizing one DMA
channel does not prevent initiation of a second, concurrent DMA transfer.

The On Clock-Cycle Statement (I/O p. 5-15)

on cvcle [period s label]

cret

This statement first zeroes the internal clock cycle count, then enables a periodic (cyclic)
interrupt from the internal clock of the 9826. The minimum period allowable is 10 mil-
liseconds (.01 second) and the maximum period allowed is one day minus 10 milliseconds
(24x60%60—.01). The “label” parameter specifies the line label of the on-cycle service
routine. The on-cycle service routine will be executed every “‘period” number of seconds as a
result of an end-of-line branch, and must eventually terminate with a ¢ ret statement. The
on-cycle service routine must access the current clock-cycle count via the cvcle function,
described next. The on-cycle routine cannot be exited (via cret) until after the cycle function
has been executed! Executing an ¢vc1e with no parameters disables on-cycle interrupt ser-
vice.

The Cycle Function

The cvele function returns the number of clock-cycles that have occurred since the last-
executed on cycle statement or cycle function. (The on cycle statement and the cycle function
zero the clock-cycle count.) The cycle function can be executed by the user program at any
time to read the current cycle count, but it (cycle) MUST be executed within an on-cycle
service routine before cret will allow a return to the main program.
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The On Clock-Delay Statement (1/0 p. 5-15)

on delay [waits label]

dret

This statement enables a “wait” clock interrupt from the internal clock of the 9826. Once
on delay is executed, the internal clock starts counting down the “wait” number of
seconds specified (0.1 sec to 24x60+60 —.01 sec) until it reaches zero. At that time an end-of-
line branch is taken to the on-delay service routine specified by the ‘“label” parameter. The
on-delay service routine must terminate with a dret statement to return to the main
program.

Executing the on-delay statement with no parameters disables pending on-delay interrupts
and service.

The On Clock-Match Statement (1/0 p. 5-15)

on match [alarm time  label]

mret

This statement establishes an “‘alarm’” time interrupt for the internal clock of the 9826. Once
the on match statement is executed, the internal clock checks for a match between the “‘alarm
time” and the current time. When the two times match, an end-of-line branch is taken to the
on-match service routine specified by the “label” parameter. The on-match service routine
returns to the main program via the m re t statement.

The allowable range of the “‘alarm time” is .01 seconds to 24%60%60—.01 seconds (.01
seconds less than one day). Executing on-match with no parameters disables any pending
match interrupt and service.
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Buffered I/O

Terminating I/O Transfers (/0 p. 6-9)

An /O transfer in progress to or from a select code can be aborted by resetting the interface:
GPIO-type transfer: wt ¢ select code » 32
HP-IB type transfer: wt ¢ select code s 31

I/0O Buffer Extended Status (/O p. 6-11)

The rds function can return optional parameters regarding buffer status. The syntax for
extended buffer status is:

rds { buffer name [ stype [ sempty [ +fill [ +dim]]]] } * status

where “type” is buffer type (0-5), “‘empty’ is the value of the empty pointer, “fill"’ is the
value of the fill pointer, and “dim” is the dimensioned length of the buffer. Note that the
value returned as “‘type’” will be negative if the buffer is busy. “Status’ is set to —1 if the
buffer is busy and set to the fill value — the empty value if the buffer is not busy.

I/0 Buffer Pointer Control (/0 p. 6-12)

The wtc statement can be used to set values of buffer parameters “fill”’, “empty”’, and
“type’’. You cannot execute wt ¢ to a busy buffer, nor can the buffer ever be changed from a
word-type to a byte-type buffer (or vice-versa). Syntax:

wt ¢ buffer name [ stype [ rempty [ #fill] | ]
where “‘type’’ is buffer type (0-5), “empty’ is the value for the empty pointer, and “fill”’ is the
value for the fill pointer. A value of —1 for any parameter leaves that buffer parameter un-
changed. The following relationship must always be true:

0 <= empty <= fill <= dimension

The wtc statement now gives you the capability to re-transmit a buffer that has been
emptied. The following example illustrates this:

b

:obuf "AY,ZE2T7s1

1z

Z: % " Put data in buffers and save value of fill Pointer"
3: wrt "A"4"This could be waveform data"irds("A")>5
4z

S tfr "A" 703

B:

7: % " Wait for tfr completion®

B: Jmp rds{"A")#-1

9:

10: % " Rewrite fill eointer and restart transfer”
11: wtc "A"+-1:0,:8359t0 -3

12:

13: end
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Saving String Buffers to Disc (/0 p. 6-14)

There are now three methods of saving string buffers on a disc: rcf and two types of sprt/
rert. The ref to disc is the fastest method, and all buffer pointers are preserved as they
were for tape. To use srrt/rprt, either the buffer status must be written to the disc separ-
ately, or the sprt/rert operation must be directed to a binary-type data file (“NBDATA”),
which preserves the transfer pointers automatically. The following example illustrates how to
save the transfer pointers explicitly (non “BDATA” -type data files):

rds ("Buffer"»TH+E+F)=>Lisprt 1:B%EF Save Empty and Fill pointers with
the string buffer.

(BS is the string buffer “Buffer”’). Now to retrieve and restore the buffer status, use wt ¢:
sread 1 +B$sEsF 3 wte "Buffer"s-1+E4F

The wtc leaves Type unchanged, and sets Empty and Fill to their original values.

The following examples illustrate saving only the active portion of a buffer (so you won’t have
to save 10 kbytes of string buffer when only 50 bytes are used).

e Byte-type buffer:

rds ("Buffer"sTH+EsF)=>L3 sprt 1+E+FBSLE+1:F1]
sread 1+E+F3 sread | +B$L[E+1sFIiwtc "Buffer":-1+EF

e Word-type buffer:

rds ("Buffer" yTH+EsF)=>L§ sert 1:EF:B$ILZE+1,:2F]
sread 1+E+sF3 sread 1 +B$LZ2E+2FJiwtc "Buffer" s-14+EF
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Plotter Control (/O p. 7-4)

Internal Graphics Control

The 9826 and 9836 Computers both have the capability to display graphics on their internal
CRT. The 9826 can display 300 vertical by 400 horizontal dots or pixels; the 9836 can display
390 vertical by 512 horizontal pixels. Operation of the internal graphics is much the same as
operation of an external graphics device, only faster. Programs designed to drive an external
plotter will operate nearly identically with the internal graphics. Obviously, there are certain
physical differences between the two types of device, such as pen selection, line resolution, and
device size.

There are two capabilities of external plotters or digitizers not offered by the internal graphics
device: digitize (4 i 9) and line-type (1 ine). These statements are not illegal when directed to
the internal graphics screen, they merely have no effect. Thus, multi-line clusters that have a
definite visual impact with a four-color plotter may appear confusing on the internal graphics.
Additionally, the 9825 character set is not selected on the internal graphics screen when pclr
is executed.

All of the operations associated with graphics on the internal CRT can also be performed on an
external color CRT using the 98627A Color Video Interface.

The Plotter Select Code Statement

Selecting the graphics screen as a plotting device is done by executing

rsc 1B

where 16 is the select code of the internal graphics screen. If an external plotter is selected, it
must be an HPGL-type plotting device such as a 9872 or 7225 plotter, or a color video
interface (98627A).

An extended syntax for the 98627A Color Video Interface is provided to allow maximum
flexibility for color monitors:

psc select code [ +TV]
The TV parameter determines how the interface will be set up. The values allowed are:

Value Monitor Type

U.S. Standard, 512x390
European Standard, 512x390
U.S. TV, 512x474

European TV, 512x512
Hi-resolution, 512x512

JVC monitors

not used

N OO W N =

The default setting for the TV parameter is 1.
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The Pen Select Statement

The pen select statement ren# has different meanings, dependent on the current plotting
device. For the internal graphics screen, the ren# syntax is:

Pen# type

where “type” selects pen off (0), pen on (>0), eraser (—1), and exclusive-OR (—2). An
exclusive-OR pen turns off dots that are on and turns on dots that are off.

External plotter pen control is unchanged for HPGL plotters such as the 7225 and 9872.
For the color video interface, the pen number is a value between — 15 and 15:

98627A Video Interface Pen Numbers

Color Store | Erase | OR | XOR
no-pen 0 0 8 -8
white 1 -1 9 -9
red 2 -2 10 -10
yellow 3 -3 11 -11
green 4 -4 12 -12
cyan 5 -5 13 -13
blue 6 -6 14 -14
magenta 7 -7 15 -15

A program can be written to run all graphics devices if — 9 is used for the XOR operation, —1 is
used for erase, 0 is used for no pen, and 1 is used for white pen.

Graphics Screen Control Statements
The graphics screen may be turned on and turned off with the following two statements:

goff (turn off graphics screen)
gon (turn on graphics screen)

These statements have no effect on the contents of the graphics memory. On the color video
interface, these two commands are used to turn the video off or on.

To clear the graphic screen or current “plotter is” device, use the clear graphics statement:

golr (clear graphics)
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The Dump Graphics Statement

A hard copy printout of the graphics screen can be obtained with a dot-matrix printer com-
patible with the HP Raster Scan Standard, such as the HP 9876 and HP 2631G printers. The
following statement implements the hard-copy graphics dump:

gdume [select code]

The select code must include the bus address of the printer if an HP-IB printer is used, for
example, "ddump 705", If the select code parameter is omitted, the system printer (prtsc)
device is the default.

If the color video interface is the current plotting device, the graphics dump statement will “or”
the three color planes (red, green, blue) and dump the image to the current print device.

The Graphics Pointer (Cursor) Statement

Interactive graphics can be achieved with the use of either an external digitizer (or data tablet)
or the keyboard and knob. A graphics cursor can be drawn at point x,y using the statement:

gptr x-coordinate s y-coordinate [ +type]

The x and y coordinates must be specified, and are measured in the units set by the sc1 and
ofs statements. The “type” parameter specifies whether the cursor is to be turned OFF
(“type” = 0) or ON (“‘type” # 0). Default (“type”’ not specified) is ON.

The pointer can be plotted on the internal CRT or on an external CRT using the color video
interface.

Binary Graphics

The high-speed nature of CRT graphic makes certain speed enhancements even more desir-
able for applications such as animation or real-time information display. These enhancements
are EXTENSIONS to the plotting capability of the internal or an external CRT, and as such
cannot be used with an external plotter. The first extension to be discussed is binary plot.
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The Binary Plot Statement

brlt string expression + bytes-per-line[ :function]

The binary plot statement loads the binary information contained in the string expression into
the graphics memory at the current pen position. Because there are no computations in-
volved, this is a very high speed operation. The specified number of bytes are taken from the
string and placed on a line, with the high-order bit of each eight-bit string character corres-
ponding to the leftmost pixel of eight pixels. The plot statement can be used to position the pen
to the upper left of the pixel. To conceptualize this, suppose that you want to draw the following
character on the screen:

Character Binary Decimal
TTTTTTe 00000001 (1)
ecece 01111110 (126)
o o [ 1o 10100100 (164)
o | ol 00100100 (36)
o e 00100100 (36)
o | o 00100100 (36)
ol 00100100 (36)
o o] 01001000 (72)

The graphics representation is on the left, the binary representation is in the middle, and the
decimal equivalent is to the right. The following statements assemble the string and brlot it:

dim A$[B801irsc 1Gideclrirenirplt 3:3

: char{l)&char(1Z26)&char(1B4)&char(36)>A%
: A%Rchar(36)8echar{(3B8&char{(36)8char(72)>A%
: brPIt A%l

[T WS AN A,

Note that by specifying one byte-per-line, each byte, or character, of A$ corresponds to one
line of graphics pixels. Specifying two bytes-per line causes two bytes of A$ to be drawn on a
line, and 16 pixels are then defined on the line. To define 3 lines of 16 pixels per line requires
a 6 byte string, with a correspondence as shown below:

A$[1,11<........ > <. > A$[2,2]
A3[3,3]1<........ > <. > A$(4,4]
A$[5,5] <........ > <. >A$[6,6]

The optional “function” parameter specifies the interaction of the br 1t string with graphics
memory. If not specified, the bp1t statement performs a binary OR of the string expression
with graphics memory.

function=0: performs a binary OR function (default)
function=1: performs a binary AND function
function=2 performs a binary EOR function
function=3: performs a STORE (overwrite) function

The brlot statement does not affect the pen coordinates (x,y) or the pen position (up or
down).
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The complete syntax for the binary plot statement is:

brlt string expression [ s string expression : string expression] + bytes-per-line [ + func-
tion]

The optional two additional string expressions allow for red, green, blue color planes respec-
tively, for the color video interface. If only one string is shown as in bplt A$, then black and
white is assumed.

If all three strings are used for bplotting on the internal CRT, the three planes will be ORed
together before the bplot operation.

Note that if three string expressions such as bplt R$, G$, B$ are plotted on the internal CRT, the
operation will slow down the bplot operation.

The Graphics Load and Graphics Store Statements

Two other statements facilitate high-speed graphics displays: gstore and gload. With
these two statements it is possible to plot a series of pictures (using standard plotter com-
mands), store each picture into a string variable, then later recall the picture series at high
speed by sequentially loading each string variable into graphics memory. Because no com-
putations or decisions are being made when loading the strings into the graphics display, this
occurs very rapidly.

The syntax for these statements is shown below:

g5t 0 re string variable
910 ad string expression

The gstore statement saves the graphics display into a string variable with the leftmost bit
of the top line corresponding to the most significant bit of the first character in the string. The
following diagram illustrates this for the 9826 CRT:

——A$[1,1]——A$[2,2] A$[50,50]

First row T T T U — ﬁ (400 pixels)
Secondrow | ... ... cee (400 pixels)
NERRS AR NSRRGSR

A$[51,51] A$[52,52] A$[100,100]
A$[14951,14951) A$[{15000,15000]
300th row et cee — | (400 pixels)
\_ _J
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As you can see, a 15,000 byte string is required to hold the entire 50 byte by 300 line display.
If a smaller string is specified, the display will be saved up to the point where the string
becomes full.

The dload statement performs the converse operation of the sstore statement, loading
the graphics memory from the specified string expression. The transfer always begins at the
upper-left corner of the display and with the first byte of the string expression, filling the
screen until either the string length is reached or until the screen is full.

The graphics strings can be loaded from disc and stored to disc, or saved in memory and
sequenced through the graphics display. This sequencing can be used to create the illusion of
motion or more simply to present information to the viewer more rapidly than is possible by
using plotting commands.

An extended syntax of the g1oad and gstore statements is provided for the color video
interface. The extended syntax is:

g5t o re string variablegep + string variableggreen ¢ string variableg; g
g1oad string expressionggp + string expressionggreen ¢ string expressiong; g

To illustrate these two commands here is an example:
dim A%L3:2489601
psc 12

gstore A$L11,y A%LZ2], A%L3]

will cause red data to go into A$[1], green data to go into A$[2] and blue data to go into
A$(3].
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Chapter 5

Powerfail Programming

Introduction

Aside from the advantage of being able to sustain short power ‘“‘glitches” automatically, the
powerfail option provides some powerful features that are found only in more expensive
systems. Among these are the capability to programmatically detect a power failure and to
backup all data and programs before any loss occurs. This chapter details these powerfailure
features along with the statements and functions provided by HPL 2.0 to take advantage of this
unique protection feature.

What Is It?

Put very simply, the powerfail system is a big rechargeable battery that automatically comes
“on line” for up to 60 seconds in the event of a brown-out, “‘glitch”” or power failure. When the
power drops, the internal clock time is stored into the powerfail unit. The powerfail unit
generates a system interrupt which can be detected in software. This interrupt can be used to
trigger several actions, such as to store away the data to disc.

The sealed NICAD batteries trickle charge as long as the computer is switched on and ac power
is up. The recharge rates for the NICAD depend on the temperature:

Temperature Range | Max. Recharge Time

0°C to 25°C 14 hrs.
26°C to 35°C 24 hrs.
36°C to 40°C 100 hrs.

A full charge will sustain a fully loaded computer through 2 power fail/reboot cycles spaced
close together. The number of cycles that are possible on a single full charge depends on the
complement of interfaces and memory cards as well as the amount of internal disc access
during the power failure. A full 60 seconds is available if a powerfail has not occurred in the last
2 minutes.

When the power is turned on by the power on/off switch, the powerfail backup time defaults to
60 seconds, power failures (glitches) less than 100 milliseconds in duration are not recognized
by the system (no interrupt generated) and the time stored in the powerfail unit is loaded into
the internal computer clock. All times are accurate to 10 milliseconds.

Since a clock is part of the powerfail unit, it is possible to store the time a power failure occurs as
well as the time the power is restored to the system.

Even though a maximum of 61 seconds is available during a power failure, there is no way to
maintain power after 59.5 seconds even if AC power is restored. If the protection time is set to
less than 60 seconds, subtract 0.5s from this time, and you can find the period in which AC
power can be restored.
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Detecting a Power Failure
on pfail ["label" [+ protection [ » glitch]]]

fret
The on powerfail statement is used to set up branching to a powerfail recovery routine or to turn
off powerfail interrupts.

Without the optional parameters, an pf ail turns off powerfail interrupts.

When a label is specified, a powerfail interrupt will cause a branch to the power failure routine
to the line with that label.

The protection parameter is the time duration that power backup will be supplied by the nicad
battery. This can be programmed from 0 to 60 seconds. The default is 60 seconds which is also
the maximum backup duration.

The glitch parameter is the time duration the system waits before issuing a powerfail interrupt.
This can have a value of 0 to 60 seconds. This is to prevent very short “glitches” that are not
major from causing the system to execute the powerfail routine. The failure return statement,
f ret, should be the last statement in the interrupt routine.

Since the glitch time and protection time start at the same time, make sure that the protection
time is greater than the glitch time plus the service routine execution time.

It is logical to place the on rfail statement at the very beginning of your program. The
powerfail routine can be elsewhere in the program.

B: on pfail "outage" Setup interrupt branch.

1t prt rtime Loop and print time.

2: gto -1

30: "outage":irtimesT Interrupt Routine where time of
31: asgn "time",1 powerfail is stored.

32 orprt 1,1,7

33 fret

The Power Function
POwWe?

The power function is useful in detecting whether you are on backup battery power or ac
power. The values returned are:

1 - ac power is up; powerfail hardware present
0 — power failure; nicad is supplying power
—1 — no powerfail hardware option present, but ac power is up
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The Power Shutdown Statement

pshutdown

This statement turns the computer off, just as if the power switch was pressed off then on again.
It turns the computer off until ac power is restored then the system reboots. If executed from the
keyboard when ac power is present, this turns the computer off and back on again causing the
system to go through the reboot procedure.

This statement should be used to reserve the battery charge should several power failures occur
in succession.

The Power Time Function
ptime (option}
Depending on the value of option, this function indicates the amount of the 60 second battery
time used up (0) or the length of the current power failure (1).

ptime (0) — returns amount of battery time used up.

ptime (1) — returns duration of current power failure.

Using ptime (0) you can determine the maximum amount of battery time used. This is useful if
power failures occur within 2 minutes of each other. The method used to restore the time to 60
seconds after a powerfail is via a counter. It takes up to two minutes (2 seconds for every second
used in previous power failures) to reset this counter to allow a full 60 seconds of battery
backup time.

Irregardless of the setting of the glitch time (set by on pfail) the internal timer begins the 60
second count when the powerfail is detected, not when the interrupt occurs.
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Chapter 6

Color Interface Programming

The capabilities of the 98627A Color Output Interface when interfaced to a color monitor are
similar to those of an external plotter and printer. This chapter goes over some of the program-
ming concepts when using the color interface. The first topic we cover is graphics and the
second is alpha.

The statements used to program an external plotter or the internal graphics on the CRT are the
same ones used for the color interface. Some of the statements, such as bplot, have been
enhanced to give access to the multiple color capabilities of this interface.

Unique to HPL are the necessary statements to generate formatted text on the external moni-
tor. This means that program listings, disc catalogs and other printouts can be viewed in color.

One note of importance before we get into programming is the select code of the color inter-
face. The factory setting of the interface select code is 28. Since this is outside the select code
range used by HPL, be sure to set it to a lower value; in the program examples, we use select
code 12.

Color Video Operations

The Graphics Instructions

All plotter statements that work with the internal CRT graphics are supported on the color
interface. The following lists the statements (described in Chapter 4) which have been ex-
tended.

bplt - now has two optional string parameters. One string means black and white. Three strings
mean red, green, and blue, respectively, Example: btrlt A% B%,C%,2

gclr - acts on the current plotting device set by the psc (plotter select code) statement.

gdump - ORs the three color planes and dumps to the printer set by the prtsc (printer select
code) statement.

gload/gstore - allows one or three strings in the same manner as bplt.
dstore A%C11:A%021,A%03] causes red data to go into A$[1], green data to go into
A$[2), and blue data to go into A$[3].

gptr - puts a cursor on the video monitor if it is the plotting device set by the psc statement.

gon/goff - turns the video on or off.
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pen# - selects the color of the “‘soft’” plotter pen. pen# also allows you to erase, exclusive OR,
or inclusive OR the colors together.

psc - the plotter select code statement has been enhanced to allow a wide range of color
monitors to be attached to the color video interface.

Since the operation of all of these graphics operations are explained in Chapter 4, let’s go over
using a few of them for programming.

Using the Statements in Programs

Since the computer assumes that you are using an HPGL plotter at 705 (9872 type plotter on
HPIB) when it is turned on, the first step is to change these defaults. The psc (plotter select
code) statement changes the select code from the default. So, the first statement in your
program should be a psc statement.

For the Barco monitor we used, the psc statement was: psc 12
Then, to ““clear” the monitor off, put a gclr statement next in your program.

Now, let’s just draw a few lines: one in red, one in cyan and one in blue. First scale the plotting
area so that the end points of the lines are within the CRT limits:

sel 0,100,0,100
Now to plot the individual lines:

4: pen®# 2;% "select red pen”

S: plt 10,10,1;% “move to X=10, yY=io"
6: plt 50,50,2;% "draw to X=50, Y=50"
7: pen# 5;% "select cyan pen"

8: plt 0,50:;% "draw to X=0, Yy=50"

?: pen# 4;% "select green pen"

10; plt 10,10;% "draw to X=10, Y=10"

To save the entire image away, you can use the gstore instruction to put the image into three
string variables:

gdstore R$,G%:B%

R$ contains the dot pattern for red, G$ for green and B$ for blue. Once the colors are in the
string variables, it can again be loaded back onto the screen by the gload instruction:

dload R$:G$:B%
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Final Program:

Q: dim R$LZ4F601,G$024960]1,R$L249601

1: psc 12

2: gclr

3: scl 0,100,0,100

4: pen# 2:31% "select red pen"

S: plt 10,10,1;% “"move to X=10, y=10"

é: plt 50,50,2;% "draw to X=50, Y=50"

7: pen# 5;% "select cyan pen"

8: plt 0,50;% "draw to X=0, Y=50"

F: pen# 4;% "select green pen”

10: plt 10,103% "draw to X=10, Y=10"

11: gstore R$,6%,R$;% "put graphics image into string variables"
12: stp

13: gclr

14: stp

15: gload R$,G%,B%$;% “"reload string image onto crt"
16: end

*24181

Character Animation

The next example shows how to use bplt with the color card and the knob to generate anima-
tion. The program is documented to show what each step in the program is doing.

B: dim RFELe3], G621, BFIe3],A%04]

1: a8

=N "Required to do TextoGraphics on color wideo interface”
3 golryX “Clear graphics image on monitor”

4: "Red"ifor I=1 to : "Z1 rows in image"

S: for J=1 to 33% "3 butes - 24 columns in Tmage”

£: read R;¥ "Toad an octal data bute”

¥i striR)*AF;Y "put data byte into string”

2: REf&chardwal CAF,Z20+RE;N “conuvert ococtal to decimal"

9 next I

16: ne=t I

“Green'sfor I=1 to 21
for J=1 ta 3

read 5

st (G +AF
GFtchar (wal CAF, 30 2+0F
rext Jinext I
"Blug":ifor I=1 to 21
for JI=1 to 3

read B

str(Bi+AF
B¥kchar{wal (A¥, 8201 +E$
next Jinext I

=cl @,188,8,1488

pend# -1

or knob "moue"
T+H

plt ®,58

bplt REf,G#,EB%f,
bplt R¥,5¥%,B%,32,2
gto 27
Urone "t knobtE e s
keet

Ztp

"Red Data':

dats ©,8,08,08,37 14,6
data 18,8,1 za4
data 8, i,8
dat a 4,2 "3, 1
data 4,8,28,2,80, A0, 3
"Greer Data":

data §,8,8,0,8,8,8,8,8,8
data @,8,8,8,8,8,1,2081,2 JERL, 288
data @,8,8,8,0,0,8,0,0,4
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44: data 0,0,0,0,0,0,0,0,0,0,0,0

47: data 0,0,0,0,0,0,0,0,0,0,0,0
48: data 0,0,0,0,0,0,0,0,0,0,0,0

49: data 0,0,0,0,0,0,0,0,0,1,0,200
50: data 0,201,0,0,102,0,0,74,0,0,0,0
S1; data 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
¥12092

This program makes a three-color happy face. Using the knob allows you to move the happy
face back and forth across the middle of the screen.

Alpha Text Programming

In this section, the text capabilities of the color interface are described. The examples show how
to print text in different colors and how to print text in any location on the monitor.

The distinction between alpha and graphics is the way characters are placed on the monitor.
Using the 1bl (label) statement, the character is plotted, using short vectors, on the CRT. This is
somewhat slow. Using prt (print) or list# (or several other statements), characters are generated
from dots, just as you would see on a dot-matrix printer. Labeled characters, even though they
are slower, can change size using csiz (character size) and can be plotted in different directions,
too. Text which is printed cannot be enlarged or rotated, only printed as on a printer.

Even though we are describing alpha operations, it is important that you place the psc state-
ment and prtsc in your programs even if you are not doing graphics.

All of the alpha operations described use the wti (write interface) statement to access registers
on the color interface. Before you can access these registers, first execute:

Wwti 0O select code

where select code is the select code of your color interface. This “‘opens’ the interface to give
access to the individual registers. Once the wt i © 1 select code operation is performed, other
wti or rdi operations access that interface, so only one wti 0, select code operations is needed to
access several registers.

Setting the Alpha Print Position

The internal CRT uses the tabxy statement to set the alpha print position. On the color inter-
face, the syntax for the same operation is:

wti 1 s alpha print position
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The alpha print position parameter is a 16-bit word of the format.

REGISTER 1 Alpha Print Position
Most Significant Bit Least Significant Bit
Bit 15 Bit 6 Bit 5 Bit0

y Position x Position

This register is a read/write interface. So, if you need to know what the current print position is,
you can check it by using:

rdi 1 U
and decoding the value of V to find the current x,y coordinates:

Y mod B4 + ¥ (x coordinate)
int (V/64) = Y (y coordinate)

The 0,0 location on the CRT is the upper left corner of the CRT. The maximum characters per
line is 64 (0 to 63) as you might expect. The number of lines (y positions) depends on the
number of scan lines (this depends on the monitor you have). To calculate the maximum
number of y positions use this:
y positions = int (height scan lines/12)
For the Barco monitor we used, the number of scan lines is 390. So, the number of lines is:
int (390/12) or 32
This means that lines 0 through 31 can be used.

The following example is a simple program that asks for an x,y coordinate and places an
asterisk at the x,y position on the monitor.

"Calor Yideo Alpha Print Fosition':

5H

1: pzc 123% "Required to uze T SEraphics on calor H1dss-a:- i
2 F v "Frinter iz the colar wideo interface’
EH

41 "Clear scresn with form fzed"

S W oprint positiaon C@ to £3h: M, K
= "Migta "loop!

Vi Y oprint position (8 to 33E: U,
E:- u ; gf o

E or Y<B ar uregto Mloop!

1

Compute walue to stors in reg. 17

11: lect color isf for regizter acc
12 alpha print position oan color
13:

142 "loop!

15
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Writing to the Holding Register and CRT

To place a character into the alpha holding register, the syntax is:
wti 4 character

The character parameter is an 8-bit character that corresponds to an ASCII character. If you
were to execute:

wti 45 BS

the letter “A”” would be stored in the alpha holding resgister. To transfer this to the CRT, the
following syntax is used:

wti 7+ dummy parameter
Any 16-bit value can be used for the dummy parameter since the value isn’t used. The wt
operation to register 7 is often referred to as the trigger operation, transferring data from register

4 to the display.

The Interface Set-up Instruction

The configuration of the Color Video Interface can be set up by writing to register 5 of the color
interface. The syntax for the setup operation is:

wti 5 8-bit register value

The diagram for this register is:

REGISTER 5 Interface Setup
Most Significant Bit Least Significant Bit
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

. , Graphics Reset .

Scroll Bit | Don't Care Reset On/Off | Monitor Type Monitor Type

1 = Scroll 1 =Reset | 1 =gon 0 Not Used

@ = Scroll 0 = Reset | 0 = goff 1 U.S. Standard (default)

(default) 2 European Standard

3 US. TV
4 European TV
5 Hires
6 JVC
7 Not Used

Value = 128| Value = 64 | Value =32 | Value = 16 | Value =8 | Value = 4 Value =2 | Value =1
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To reset the interface, bit 5 is set. All other bits are ignored if bit 5 is set. To set this bit use:

Wti 5 wal ("00100000":2)

The scroll bit, bit 7 allows you to provide scrolling where new lines of text stack up from the
bottom and move the top line off the CRT. Also, you can turn off scrolling. In this mode, the
text sent to the CRT ‘‘wraps”’. This means that after the CRT is filled, new lines of text write
over from the top down.

Bit 4 does the same operation as the gon and goff instructions performed. We recommend
using gon-goff for compatibility reasons.

Bit 3 is only useful if bits O thru 2 are being changed. The psc statement performs the same
operation and for compatibility should be used instead.

Select Text Color and Inverse Video

Writing to register 6 on the color video interface sets the color that text appears on the CRT. In
addition, the text can be displayed in inverse video if desired.

wti B s 8-bit register value
The diagram of register 6 is:

REGISTER 6 Text Color & Inverse Video

Most Significant Bit Least Significant Bit

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Inverse

Not Used Red Green Blue Not Used .
Video

Red |1 = Green

1 ue 1 = Inverse
Red |0 =Green | 0

|

lue Video

0 = Normal
Video

—
Il

Value = 128| Value = 64 | Value =32 | Value=16 | Value=8 | Value=4"| Value=2 | Value=1

The default value is 0: normal video, with red, green and blue on (white text).
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Videao Text":
123% select

"Calar

e

"Set

dim Z$04], T#[4T;"
[ a1
fud @

char(123;%

1235 "Printer

L IR AN L.

Bt

wii @,135uwti &,083%

Wwti O, select code

wti 1 position

rdi 1 s variable

wti 4, character

wti 5, value
wti B value

7 + dummy value

code for
"I

iz the

Ccresn with form feed"
i

"Restare reg.

The following example shows the different combinations of color and inverse video.

colaor wideo interface”

colar widea interfacse

iof for register

B to white on black®

£

= "Loop to zet bits 4, 5 & of color wideo -6
b

18 wt % "Select MWhite text in reg. &°
11wt TELTIETEL" "3% "Print Register walus"
12: wti &,I;% "Set colorsinversze wideo on caol
13: prt "RaBbCocDdE=FfGgHRIiTjREELIMmNnOoRpiqRr S
14: rnext I

15 next ®

16

17

#11

Summary of Alpha Instructions

Gives access to the color video instructions for the color inter-
face at the specified select code.

Sets the x and y position for printing text (similar to tabxy).
Reads the current text position into the variable.

Places the ASCII character into the holding register. The trig-
ger operation (wti 7,0) transfers this character to the CRT.

Sets parameters on the color interface such as TV type, and
scroll or wrap.

Selects the text color and inverse video or normal video dis-
play.

Used in conjunction with register 4, this operation triggers the

interface and transfers the ASCII character in the holding regis-
ter to the display.
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Appendix A

Disc Programming
Technical Appendix

Supported Device/Format Combinations

HPL 2.0 will support 4 distinct disc drives and 2 different mass storage directory formats. The
supported drives are:

9826 or 9836 internal minifloppies (5% inch double-sided discs)
82900 Series minifloppy (5% inch double-sided discs)

9885 floppy (8 inch single-sided discs)

9895 floppy (8 inch double or single-sided discs)

The supported directory formats are:

HP Corporate Logical Interchange Format (LIF)
9825 format (also 9835/9845 etc.)

The 9825 format is supported on the 9885 and 9895 drives as “‘F’ and “H’’ device format
specifiers, providing backward compatibility with the 9825/9835/9845 series computers.
Program, data, and key files are fully compatible with 9825 files. Data files are compatible
with 9835/9845 data files, provided the logical record length is 256 bytes per record (the
default). Moreover, 9825 bootstraps are not required on discs, enabling compatibility with
9835/9845 initialized discs.

LIF is supported on the internal and 8290x series drives, enabling data interchange with 9826
BASIC discs and others via ASCII (INTERCHANGE) files. LIF is also supported on the 9885
and 9895 discs, both for the unique features it offers, and for compatibility with future main-
frames.

Device Format Table

Device Disc Type Disc Format Select Code HP-IB Default Unit Number
Format Range Address Select Code Range
Specifier Range Value
[ Internal LIF? - - - 0
M 8290x LIF? 1-15 0-7 700 0-3
F 9835 9825 Compatible 1-15(not 7) - 8 0-3
G 9885 LIFt 1-15(not 7) - 8 0-3
H 9895 9825 Compatible 1-15 0-7 707 0-3
J 9895 LIF? 1-15 0-7 707 0-3

1 LIF: Hewlett-Packard Logical Interchange Format: File type ASCII is compatible with 9826 BASIC language ASCII files and with HP 2642A

Terminal files.
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9826 HPL’s Implementation of LIF

HP Corporate Logical Interchange Format (LIF) is a standard defining the logical structure of
mass storage media, notably discs. The standard concerns itself with:

1. Layout of file structure on the disc

2. Location and configuration of directories

3. Interchange data types

4. Location and configuration of the volume label

Most of these concerns are transparent to the user, since they are automatically handled by
the HPL operating system, however, there are several topics the user should have a know-
ledge of with respect to how LIF affects him. These topics are discussed below.

LIF Disc Structure

The structure of LIF discs is simple compared to 9825-format discs. Sector O contains the LIF
volume label (system record); sector 1 contains all Os as defined by the standard; and sector 2
contains the first record of the directory. The user file space begins following the last record of
the directory. and spans the remainder of the disc. There is no backup directory.

With 9826 HPL, the default directory size is the number of records required to fill up the first
track. For 5% inch minifloppies (16 sectors per track), this yields 14 directory records; for 8
inch floppies (30 sectors per track) this yields 28 directory records. The initialize statement has
been extended to allow the user to specify how many directory records he wants. Refer to the
section on the initialize statement for details.

Rules for Legal File Names

The LIF standard has rather stringent restrictions for file names. File names are from 1 to 10
characters in length; the characters are to be of the set of uppercase English alphabetics and
the digits O through 9; furthermore, the first character is to be alphabetic.

9826 HPL’s LIF implementation has relaxed the file name restrictions, allowing 9825 type file
names to be specified. If you wish to interchange a 9826 LIF disc with that of another compu-
ter, however, you MUST adhere to the restrictions described in the paragraph above!

The test for legal file names is applied only when 9826 HPL creates a file name entry, not
when 9826 HPL merely accesses a file name. Any file name can be referenced, as long as it
does not contain a colon, a null character, or imbedded blanks. Blanks preceding, imbedded
in, or trailing the file name are ignored.

If the user wishes for his disc to conform fully with the LIF standard, then it is his responsibility
to name his files accordingly.
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LIF Directory Entries Support Larger File Sizes

Due to limitations with the 9825-format directory, most files on these discs are restricted to be
65536 bytes or smaller in size. This applies to PROGRM, KEYS, SBDATA, NBDATA, and
BINARY files; this does not apply to TDATA files! Since the maximum user memory size for
the 9825 was 62K bytes, this size restriction was never a problem. However, with 9826 HPL
supporting a MUCH larger user memory size, it is easily possible to run into the 65K byte limit
on 9825-compatible discs.

Because of larger fields in the LIF directory, LIF discs do NOT have this file size restriction;
and are capable of handling any size file required by 9826 HPL.

LIF Discs May Require More Frequent Repacking

Under certain conditions, attempting to create a file on a LIF disc may result in error D8,
(insufficient storage space on disc), even though the catalog listing shows that enough space is
available. This same error can occur with 9825-format discs; stemming from the fact that the
available space may not be contiguous. If a repack is performed (with the rerk statement),
the available space will all become contiguous, and files can be created to consume the re-
maining available space.

With LIF discs, though, there is an additional complicating factor associated with the creation
of files: the order of the actual files is required to be exactly the same as the order of the
directory entries of those files. Thus, even if a large enough block of contiguous space exists
out in the user area, an open slot must also exist in the proper place in the LIF directory, else
error D8 will be issued. A simple disc repack will cure this problem, allowing the creation of
the additional files. The bottom line is: LIF discs may require repacking more often than do
9825-format discs.

LIF ASCII Files

“ASCII”’ (or interchange) files are defined by the LIF standard, and are fully supported with
9826 HPL. “ASCII” files created by all mainframes that implement the LIF standard should
be completely interchangeable. LIF “ASCII” files are the primary data interchange mechan-
ism between 9826 HPL and 9826 BASIC. ASCII files are not supported on 9825-format
discs.

Creating ASCII Files

ASCII files are created with the o en statement. Refer to the section for the oren statement
for a discussion of syntax.

Example:

open "ascii.file"»10,"ABCII"
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Assigning ASCII Files

ASCII files are assigned with either the files or the as gn statements, exactly in the same
manner as typed data files are assigned, with the exception that if a return variable is present
with the assign statement, it will return a value of 10 instead of a value of 0.

Examples:

files ascii_file
asdgn "ascii filesM702:2"329-1R

Accessing ASCII Files

ASCII files are accessed via the sprt and s read statements. ASCII files are, by definition,
strictly serial in nature. Any attempt, with one exception, to access them with rert or
rread will result in an error. The one exception is "rread N:1"; it is allowed for the
purpose of resetting the file pointer back to the beginning of the file. All syntaxes and variable
list items allowed on typed data files with sprt and sread and also allowed on ASCII files. This
includes simple numerics, numeric arrays, simple strings, string arrays, and others. As for
typed data files, arrays are printed and read on an individual element basis.

Autoverification of sr rt to ASCII files is governed by von/voff.

Each data element in an ASCII file is, by definition, a string of ASCII characters. Though
referred to as an “ASCII character”’, each character is allowed to have any 8-bit binary value
(0 to 255 if interpreted as 8 bit unsigned; —128 to 127 if interpreted as 7-bit signed).
Numerics printed to an ASCII file undergo a BCD to ASCII conversion similar to the str
function conversion. The precision and format are determined by the current fxd/flt setting.
Unlike the st r function, however, the “E” produced as a result of a fit setting will be upper-
case as opposed to lowercase; this is required by the LIF standard. Numerics read from an
ASCII file undergo an ASCII to BCD conversion similar to the val function conversion. Unlike
the val function, however, either a lowercase or an uppercase “E” will be accepted as being
part of a floating point number.

Each ASCII file data element consists of a two-byte header, designating the number of char-
acters in the element, followed by the actual characters. The character count must be between
0 and 32767, and the header itself does not contribute to the character count. If the count is
odd, a null byte is inserted after the last character, so that the next data element header will
always begin on a word boundary. A character count of —1 designates a logical end of file.
The standard defines all other negative character counts to be illegal; 9826 HPL treats them
as logical end-of-file marks, and no error is issued.

ASCII data elements pay no regard to physical record boundaries (except the physical end of
file), and thus they incur no additional overhead when they cross physical record boundaries.
However, this implies that the only way to traverse an ASCII file is to start at its beginning,
and read or print serially. In other words it is impossible to look at an arbitrary record and
determine where data elements begin or end. Random reads and prints are disallowed.
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With ASCII file serial prints, the “end” and ‘‘ens” parameters work in a way as identical as
possible to the way they do with typed data files, considering the fact that ASCII files have no
logical end-of-record mark. Here are the rules:

1. If “end” or neither parameter is specified, a logical end of file mark is printed after the
last data item, if physically there is room in the file.

2. If “ens” is specified, nothing is written after the last data item. Whatever was there
originally will remain. (As is with typed data files, this powerful yet dangerous feature
requires a thorough knowledge of file structure and access methods.)

Examples:
sprt 1+"hi theret™

dim A$L501,B$L5,:1001+AL10T5sread 1 AAL*]1,A%,DB%

rread 11

Using the Type Function with ASCII Files

Use of the type function is allowed with ASCII files.The type function will always return a
value of 2 (meaning ““full string”’) or 3 (meaning ‘‘end-of-file mark’).

Example:

iftvpe{l)#33isread 1 :A%iprt A%idmpP O

Using On End with ASCII Files

Use of the on end statement is allowed with ASCII files. The on-end branch will be taken if
either a physical or logical end of file is reached.

Example:

onendl:s"endof file reached”
sread 1 A%iprt A%idmpP O
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Binary Data File Support

Binary data files, corresponding to the 9825’s tape file types 2 (numeric) and 3 (string), are
fully supported under 9826 HPL'’s tape statement emulation. In addition, the HPL disc-
oriented data file statements have been extended to allow them to access these same binary
data files. This enables the user to utilize binary data files without being forced to use tape
statements.

9826 HPL’s binary data files are in no way compatible with 9835/9845 binary data files.
However, they have a similar set of advantages and disadvantages, when compared with
typed data files.

Advantages

e Binary data files can be accessed efficiently on discs that are initialized to their suggested
minimum interleave factor; efficient TDATA and ASCII file access requires a larger inter-
leave factor. Thus, up to a 2x speed performance can be achieved if the disc is initialized
to the minimum suggested interleave factor AND binary data files are used.

® Strings are recorded in their entirety, rather than by their current length. Thus, with string
buffers, the type, empty pointer, and fill pointer are always automatically recorded along
with the string.

Disadvantages

® The variables in the variable list must be a contiguous block in memory, as required
when recording data to the 9825 tape cartridge.

® The entire file is recorded/loaded as one block operation; individual portions of the file
cannot be accessed separately.

o If the file is string or mixed data (SBDATA), the data list for the read operation must be
identical in structure with the data list used to print the file. There is no way to deter-
mine the data list structure of an unknown file.

® Strings are recorded in their entirety. If a string is dimensioned 10,000 bytes long, all
10,000 bytes (plus overhead) will be recorded, even if the current length is only 10.

Creating Binary Data Files

Binary data files are originally created as a NULL files, corresponding to the 9825 tape file
type 0. When data is written into the NULL file, its type is changed to either NBDATA or
SBDATA, depending upon whether the data is strictly numeric or not. NULL files are created
with either the mrk statement or the oren statement. The aren statement is the more
flexible of the two, allowing arbitrary file names (and optional msus), whereas the mrK state-
ment creates file names corresponding to pseudo track and file numbers.

Examples:

open "b_file:tM" +10,"NULL"

rewitrk OsmrK 55,2000
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Assigning Binary Data Files (for Disc-oriented Statement Access)

Binary data files are assigned with either the files or the as ¢n statements, exactly in the same
manner as typed-data files are assigned, with the exception that if a return variable is present
with the assign statement, it will return a value other than 0. The possible return values for
binary data files are:

4 SBDATA (String or Mixed Binary Data)
7 NBDATA (Numeric Binary Data)
12 NULL (Null - no data written yet)

Examples:

filesbh_file
asdn "h._file:F"3

Accessing Binary Data Files

Binary data files are accessed with the sFrt and sread statements exclusively. The other
disc data statements, rert, rread, tvre, and on end are not allowed due to the nature
of binary data files.

An sprt or sread access to a binary data file is identical to a rcf/ldf, with the following excep-
tions:

1. the “file number’ parameter refers to an assigned file number instead of a tape marked
file number.

2 autoverification of sprt is controlled by von/voff instead of ave/avd.

3 hardware errors will result in disc hardware error messages instead of tape hardware
error messages.

Assigned File Pointers
on 8290x Series Minifloppies

In HPL, when a data file is assigned, a set of internal pointers is set up, pointing to the
assigned file’s area on disc. Prints and reads to the data file then use the internal data file
pointers, not the disc directory. If HPL detects that the disc drive’s door has been opened, it
clears all pointers associated with that drive, since they are now meaningless. Then, if the user
attempts to use those file pointers without reassigning them, he gets error F6 (Unassigned
data file pointers).

The hardware of the current 8290x Series Minifloppies, however, is incapable of detecting if a
door is opened between disc accesses. This makes it impossible for HPL to reliably know
when it is necessary to clear the file pointers when discs are swapped. A hazard exists if a user
assigns data file pointers to an 8290x Series drive, swaps discs, and then prints using those
same file pointers without reassigning them. Instead of error F6 being issued, the print will
take place, writing on the new disc where the assigned file existed on the old disc. Unpredict-
able results can occur, resulting in a loss of programs and/or data!
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9885 Disc Access Requires
a DMA Card Present

The 9885 driver on the 9825 used the 9825’s built-in DMA channel to access the 9885 disc.
The 9885 driver on the 9826 also needs a DMA channel; however, since the DMA card is an
option, it may not be present. If the DMA card is not present, and an attempt is made to
access the 9885, error f1 will be issued.

HP-IB Programming Considerations
(9895 and 8290x Series Discs)

Most of the HPIB Programming Considerations mentioned in the 9825 Disc Programming
Manual”, part # 09825-90220, are valid for the 9826. However, due to hardware and low-
level driver differences, items 1, 8, & 9 are not valid for 9826 HPL.

9826 HPL Disc Programming Error Messages

When 9826 HPL is unable to access a disc controller, it issues error message fO instead of
flashing “‘DISK IS DOWN” or “UNABLE TO ACCESS DISC CONTROLLER”. This means
that the error is now trappable from your user program. There are 9 other new error messages
associated with 9826 HPL Mass Storage, as shown below:

f0 Unable to access disc controller

f1 9885 driver requires a DMA card present

f2 Invalid msus syntax; illegal device/format specifier

f3 Directory entry field overflow

f4 lllegal structure on LIF disc; cannot be repacked

f5 Attempted disc copy to significantly larger disc

f6 Attempted disc copy of 9825-compatible disc to LIF disc or vice-versa
f7 System record not valid for LIF disc

f8 System record not valid for 9825-compatible disc

f9 Statement not implemented



Appendix B
Code Charts

The table on the following page lists the ASCII control codes of the 9826 command and
cursor-control keys. This table is useful when developing programs that use the rkbd state-
ment, and also when controlling the 9826 from a remote ASCII keyboard (such as a ter-
minal).

The Keycode Conversion Table on pages B-3, B-4 is useful for designing a 9826-t0-9825
hardware keycode conversion table. This is necessary only when a 9825 program was de-
signed to work with hardware keycodes (rdb(0)>K). To implement the conversion, two
methods are possible. One is to use a jump table (requiring no variables, but expensive in
memory used). This method is used in the utility “9825 key” for keycode conversion. The
other method involves a 256 byte string, with the position in the string corresponding to the
© 9826 8-bit keycode, and the character at that position corresponding to the 9825 keycode.
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9826A ASCII Control Codes

CTRL | ASCII ASCII 9826A Key Displayed
of Value | Character Pressed * Character *
@ 0 NUL reserved Ny
A 1 SOH PAUSE Sn
B 2 STX REWIND Sx
C 3 ETX HOME LEFT |« Ex
D 4 EOT HOME RIGHT -l r
E 5 ENQ TOTOP 1 g
F 6 ACK TOBOTTOM | Ak
G 7 BEL RESULT
H 8 BS INSERT LINE Ps

[ 9 HT DELETE LINE e
J 10 LF EXECUTE e
K 11 VT RECALL Y
L 12 FF RUN e
M 13 CR ENTER R
N 14 SO CLRTO END %q
O 15 SI CLR SCREEN 51
P 16 DLE DOWN ARROW oL
Q 17 DC1 UP ARROW °
R 18 DC2 CLEAR LINE 2
S 19 DC3 PRINT ALL ®3
T 20 DC4 LEFT ARROW "4
U 21 NAK RIGHT ARROW Nk
Vv 22 SYN INSERT CHAR Sy
W 23 ETB DELETE CHAR s
X 24 CAN STEP n
Y 25 EM CONTINUE En
z 26 SUB DUMP GRAPHICS s
[ 27 ESC DISPLAY FUNCTIONS g
Vo 28 FS EDIT Fe
] 29 GS CAPS LOCK Cs
- 30 RS ALPHA N
_ 31 Us GRAPHICS Ys

1 This is the 9826A pkbd keypress and the key pressed from a remote ASCII keyboard.
2 This is the shift"*)” key on the Numeric Keypad.
3 This is the displayed character if ¢DISPLAYED FUNCTIONS IS ON”.
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Code Charts B-3

Hardware RECII S&25 Hardware FEZe Hardwars ASCII 2225 Hardware
codes ¥ Keycodes Keycadesz #* Keycodes
LEC acT HE® DEC ocT HE® CHRR LEC TEC acT HE®
& agg aa " [aRsgt] aa 114 40 = 1681 BaE
1 Ba1 g1 aaa B& 115 41 [ a4 e 3]
2 gaz gz Baa G 1ie 4E i a4 G411
a2 [sRs i} fsRsysl [53E] 117 4F B34 G3g
4 BEg 4 BEa =05} 124 D@ i @459 H49
5 AG35 B3 HEE ] 121 5 z GSE asa
& Q@& 51 == ] [5Rals 515} 122 52 e H51 a51 33
7 [5R5lr |y GEE BaE =g 123 j=ped 4 & SR a4
3 5B B AEA HE@ G 1 T4 5 853 35
El @il [5h=] gl aaa []s] k i S5 & H#54 36
5] |@1e aH aEe : 3 12e Sa Y H5S a7
1 81z aE aeE 27 127 57 Z HSE -
2 aid G BEd g 138 Se a BE7F 33
G615 an AL E 1321 59 5] a4 28
G1le& HE ang ERs) 13z SH - Gd S E
G177 aF [s§s]d 1 133 SE = BE1 bl
HBZH 14 peRal=] 2 1324 SC L 124 ES
5 11 [sg=gs] 1 ST 1 185 ES
5] 1z BEA £ SE H BS9 2E
& 13 sl ] SF ’ i7Te EG
i4 BEG & 35 . SR 2t
15 pigu gl v &1 . =R ZE
16 [aRsgs] 2 [ @47 zF
i7 GG 3 &3 Bz zZe
& 15 i [sfs]s] 5] &4 o aF
F 19 + 125 1 55 g A
5] 1A ¥ HES z EE k = B
92 B GEE& 3 [ 1 e
az r H&T 4 L] o 71
)= . avi 3 53 uf bikd
sl = 871 3 &R 3 (3=}
ik 7 #ye v &E S 3 Ta
: Y- 18& s 1 112 ile 164 T
. Bes ige &n Yy 121 121 71 =l
o Hig 118 2E u 117 117 165 73
oy iv G617 111 7 &F i 18% 185 151 59
i & S 11z 5] T a 257 837 141 &1
= e 4 11z 4R 113 1 1 H 115 115 163 el
o, =4 5 @424 14 114 2 Tz =] 168 188 144 &4
a4y " 1 BE5 15 115 G ] i 18z 18z 148 =13
B3a B aag Ble 88 118 4 T4 3 1en tez 147 &7
@51 W El gil 5l 117 5 TS h 1 184 15a 5]
BSz % 1 613 BE 112 3 TE i i 18a 132 EA
853 En [ B2 16 112 7 7T i i 189 153 &0
B354 : Ey a3 27 7 124 @ 7a z 12z iz 172 TH
655 =31l % @14 GE 121 1 = E iz4d 1 17a 7a
B5E ZE oy E 14 ize 2 TR = G393 §a3 143 (3
asv =F e g 12z e TR = 112 112 leg )
=12 c]] Fe Z8 5] ic 124 4 T o] H59a B38 14z 234
HEd C s ) 3 G 125 S 7O n 114 114 15& ZE
ALz 3 s B3l 5} 898 1246 13 TE B2 jsgsye) [5R=Yz] 9a
& feged kN =g 5] 12 127 7 TF aaa BEE Ga
a 34 o, R B = 128 a ] <] [=R=]] 5
5] 29 o <Ry 5] ar 129 1 a qas aa
AEE 3 o nia 5] 1z 138 = 53 =] HEG BE
X z 4 252 i aa 131 2@z sk aEa aas 98
Y8 B "El 5] ai 122 284 5] HED HEa @e
871 % g1z [ an 133 83 G Gag BE& a8
arz B, 53] & 19 134 IBE & e =ya ] 515
BT 3 Le G1a a an 125 =4<0r G [=]] Gaa aa
874 i 48 1 4E 1 = ] & AEE 3535 @i
By Gai 138 SE 137 z11 5l BEA sl [<Js]
A7 E . G4 131 59 a8 iz [<f= ] BEE B
avy + G443 o3 2E 133 21z HEE QEE B
188 1 ada 117 4F 14a 214 HEQ o=l {50
181 2 a5 12@ =3 ] 141 215 Gad [=RsRs] &
182 e G351 121 51 142 216 GE A HEg B
1@z - @45 G653 =4 143 217 2 aEa [<fs] BE
lag 4 Az 122 =34 144 228 s B @ [a]=)
185 o B33 12z 53 145 221 21 fagayst @ =Rs)
1@a & 54 124 54 14& Tz R Gea 5 aa
187 * He2 a5z 26 147 zza 93 GEg & fgs]
11@& 7 BES 125 =] 143 2z EES aan oEa 5]
111 = “@oe 126 SE 1449 22 a5 BaR [s3axs] a2E
11z El @57 127 57 1568 2 L BEE eyl aa
11z o B47 Q57 2F 151 2 N [ag=]e] HEE [<l=]

#  Lowsr 2 bitsz of 98286 keycode only.



B-4 Code Charis

e RECII Hardware RZCII
S E& i [Sha]
347 ET L BYE
258 ES 2} 5B
231 E bl aET
25z EAR E BES
5 35z ]
S& 54 EL [
157 L 355 ED ks [
154 a 141 356 EE u 5]
181 5 142 357 EF I 5} 2
162 g BES 360 Fe A a& B El
163 1 HEE 351 F1 S BE: 3 F3
164 oA 148 e E Fz T BEg g Ed4
165 n 147 Jed Fa F By ) E&
166 [ 5Y:k] 364 Fd [ G671 a1 ET
167 E A6 ZES F3 H ] z EZ
1as E; 5Ll z 2 Fi J B7d < EA
153 H & 2 3ET T M BT 23T ED
174 b & 2 Zve Fi z d9E Edg= FR
171 N BEE 2 = | F3 “ [SE=RH 248 Fa
172 g BE3 2 ave FA [ BET 227 EZ
17z l 251 =} 373 FE K HEE 24 F e
174 o, aza =2 4 Fi E HEE 2EE EE
175 Fe @1z 2 N S FI 2] [ 2EE EE
iva E Bazy z £l & FE B2 5B & 9a
177 D 254 [al s3] T FF B2z [SRshs] 94
178 BN B2E @ G @
179 E 293 2 ER]
126 E G153 2 a2
151 4 25z 2 =l
1az 4 252 2 S
1z z 1 sl a1
154 2 ] 29 a1
185 T 2 1 217" 20
186 By BES 5] 23 3
1e87 L (Y] = 21 L]
18 [x] 86453 2as 31 CE
129 . SEX 21 23 ns
198a . B4 217 33 3
191 + S} 171 251 AE
192 1 849 287 =1 CF
193 2 HEH IEE 22 oa
194 5] B51 2 3 o1
1393 - 35 i 25 AD
198 4 Q532 2 o nz
157 b1 [ShaRe] 2 3 et
158 & a5d 2 = D4
153 * a4z 1 z AR
g a R ] T BSS 2 i ns
@1 a [Sh=1 2 e e
I8z El 857 2 IS ov
Zaz 847 1 z AF
2ed ST =} a ]3]
285 124 2 K FE
EHE Haz 23 IE
2 s 126 BEGE Ba 24
e ! ] ivv e El
] Ll 123 26 ET
# bl 173 2E! Il
¥ & 1&a 2 E4
% 7 131 2 ES
. 4 B34 1 S5E
% & 12 =y E&
* 8432 A ZA
[ 163 2 A
1 159 2 A3
_ [2X: 1) @ [:Xs]
+ 171 253
Ll 123 173
¥ igs 17s
: 173 EEE
" 191 VT
kS 5] 17z 254
E 5l 174 256
7 & BEE a7 7
3l 1Ed 248
] & El 357
F Al sl Zea
FEIE keycoode only.,
o
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Appendix C
Differences in HPL 1.0 and HPL 2.0

This appendix describes briefly the differences in HPL 1.0 and HPL 2.0. The major difference is
in the enhancements to the language for the 9836A, the powerfail option and color video
interface. Additionally, a few statements were added and the known bugs were corrected.

You can boot HPL 2.0 on either the 9826 or the 9836 Computer. Programs created with HPL
1.0 will run on HPL 2.0.

Mass Storage Operations

The 9836A Computer has two 5% inch disc drives built-in. The right-hand drive is the default
drive; be sure to insert the system disc in the right-hand drive to boot the system. To specify
each drive within HPL mass storage operations, use these specifiers:

:,0 Right-hand drive
:1,1  Left-hand drive

For example:
copy ":Il 0"y "to"s "zIsl®
copies the entire media from the right-hand drive to the left-hand drive.

Graphics Changes

Gload in HPL 2.0 is about 3 times faster than with HPL 1.0 (28 frames/sec on 9826). Gload
from odd-byte boundaries, however, does not change.

Bplt in HPL 2.0 is about twice as fast as with HPL 1.0.

The full National Character sets are supported in labeling.

HP 98627A Color Interface Support

All plotter statements that work with the internal graphics are supported on the color card:

bplt — now has two optional, additional strings as parameters. One string means black and
white. Three strings stand for red, green, blue. Three strings on the 9826 or 9836 internal
screen will OR the three values together before the bplt. For example:

beplt R$:G$:BE 2

R$, G$, and B$ give data for red, green and blue color planes, respectively. If G$ and BS are
not given, the bplt will be black and white.

09826-90040, rev: 1/82
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gclr — acts on the current plotter is (psc) device.
gdump — ORs the three planes and dumps to the specified device.

gload and gstore — allow one or three strings, as with bplt.
For example:

dim A$L3,249B01]
psg 172 (if the color card is on select code 12)
gstore AHL1J1,ALZ21+A%$031]
stores red data in A$[1], green data in A$[2] and blue data in A$[3].
gprt — puts a cursor on the color video monitor.
gon and goff — turns the video on and off.

pen# — the pen number can be a value from — 15 thru 15:

98627A Video Interface Pen Numbers

Color Store | Erase OR XOR
no-pen 0 0 8 -8
white 1 -1 9 -9
red 2 -2 10 -10
yellow 3 -3 11 -11
green 4 -4 12 -12
cyan 5 -5 13 -13
blue 6 -6 14 -14
magenta 7 -7 15 -15

A program can run all graphics devices if —9 is used for the XOR operation, — 1 is used for the
erase, 0 is used for no-pen and 1 is used for the white pen.

psc — The syntax is:
rse select code [ : TV]

The TV parameter configures the interface for:

U.S. STD, 512 x 390 pixels (default)
EURO STD, 512 x 390 pixels

U.S. TV, 512 x 474 pixels

EURO TV, 512 x 512 pixels
HIRES, 512 x 512 pixels

JVC monitors

NP W=
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Color Alpha

Precede these write interface operations with wti © s select code to control alpha on the
98627A Interface:

Select Alpha Print Position
wti 1+ expression

rdi 1 variable
Register 1 is read/write, so you can determine where the next character will go, and/or change
the position. Upper-left screen is 0,0. Bits 15 thru 6 are Y position. Bits 5 thru O are the X

position.

All supported screens have 64 characters across, X value can be from 63 thru 0. The number of
lines (Y positions) depends on the number of scan lines. The number of lines allowed is:

int (height scan lines/12)
For example, 512 high has 42 lines.

Write Character tc Holding Register
wti 45 expression

Register 4, bits 7 thru 0 is the character (write only); use in conjunction with wti 7 +0.

Set Up Color Interface
Wwti 3+ expression

Register 5 is write-only:

o
~

Contents

1 =no scroll; 0 =scroll (default)

don’t care

1 =reset; 0 =do ops specified by other bits

1=GON; 0=GOFF

1 =update interface type; 0 =don’t update
0,7=notused 3=US.TV 6=JVC

} interface type { 1=U.8. STD 4=EURO TV

2=EURO STD 5=HIRES

OHNWAROTTO N

Transfer Holding Register to Screen
Wwti 7 expression

Transfers the character in the holding register to the color monitor. This is used in conjunction
with wti 4.

09826-90040, rev: 1/82
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You can do any standard output to the color video interface. The interface recognizes these
control characters: backspace, linefeed, vertical tab, and horizontal tab. For example:

cat 12

list #12

wrt 12,"HI®

prtsc 1231listk (color card is set at slect code 12)

Note

The 98627A usually uses two select codes. This can be avoided by
setting it to select code 6.

Powerfail Support

The powerfail protection defaults to 60 seconds at power-up. The glitch time (time delay before
a powerfail is recognized) is set to 60 ms. Power back time is set to Y2 second.

The stime statement (no parameters) transfers battery clock time into the internal clock. The
time March 1, 1900, is the same for all languages. Executing stime 0 sets the time to March 1,
1900.

The on pfail statement is modified with HPL 2.0:

on pfail [line label [ sprotection [ :glitch ]]]
Executing on pfail with no parameters turns off powerfail interrupts. Line label is the pointer to
the powerfail routine. Protection is the time to preserve the machine (maximum and default is
60 seconds). Glitch is the time to wait before issuing a powerfail interrupt (default is 100 ms).

Use the fret statement to return execution from the powerfail routine.

The power function returns the powerfail state:

powerfail installed and operating.
power failed.
power up but no powerfail hardware.

1
0
-1

The pshutdown statement switches the computer off and on again (to re-boot the system).
The ptime function returns the amount of battery time used:

dsp ptime (0) — displays the amount of battery time used.

dsp rtime (1) — displays the length of current powerfail.

09826-90040., rev: 1/82
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Display Control

The 9836A display has an 80-column line width. Display enhancements such as inverse video
and underlining can be controlled using the crt statement:

¢ rt value
The value specifies which enhancement(s) to set:
bit 0 - inverse video
bit 1 - blinking
bit 2 - underline

bit 3 - half bright

The machine function returns details of the host computer configuration:

I

Bit {Osmachine) O
hit {ismachine) O
0
0

|

400 x 300 graphics; 1 = 512 x 390 graphics
no highlights on CRT; 1 = highlights
eyboard present; 1 = no keyboard

hit {Zsmachine)

80-column alpha; 1 = 50-column alpha
kit (3smachine) k

Data Transfers

The tfr statement now works to select code 0 (dsp line) and to/from select code 16 (crt
print/scroller).

Error Trapping
emsg ("XX") returns the string “‘error XX message’ .
emsd {(ern srom) returns the string “‘error XX message’’.

emsd {(ernsromserl) returnsthe string “error XX in LLLL message’’.

String Search

The find statement lists all lines containing a specified string expression to the printer is device:
f ind string expression [, linel [ » lineZ]]
The search occurs from linel thru line2.

On-event Changes
New parameters are added to the on key and on knob statements:

on Kev [linelabel [+ flag [ + rate [ + delay ]]]]

The rate parameter is the time between repeats when a key is held down. Range is 0 thru 2.55
seconds. Default is 0.08 sec.
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The delay parameter is the time before starting to auto-repeat keys. The range is 0.1 thru 2.56
seconds. The default is 0.7 sec.

on Knob [line label [ + rate ]]

The rate parameter specifies the number of seconds between knob interrupts. The range is from
0.01 thru 2.56 seconds. The default is 0.01 sec.

For both on key and on knob, the defaults for rate and delay are in effect unless a program is
running which sets new rate and/or delay values. When a program is paused, the defaults are in
effect until after execution resumes and a key or knob is used.

Major HPL 1.0 Bugs Fixed in HPL 2.0
® Executing tabxy from edit screen destroyed the scroller.
® Scaling on psc 16 was inaccurate for small deltas.
o Interrupt and fast read/write HP-IB transfers could leave the HP-IB in a non-holdoff mode.
] key on edit screen could leave the insert cursor in the middle of screen.
¢ Continuing a null program could hang the machine.
® Loading a program larger than the available memory could hang the machine.
o File names could not use characters greater than ASCII 127.
® bred garbaged a word.
® rss, wsc, and wsm garbaged r5.
® pen; plt X, Y didn’t put a dot at X, Y on the internal CRT.
e int (100000000000) returned 99999999999.
® gptr was clipped by lim and hard-limited screen edges.
® gptr turned off existing graphics cursor on an error.

e Executing line-feed in the middle of the last scroller line (CRT) could collapse and wrap the
scoller memory.

® gpir was not turned off by reset and was forgotten when a reset was performed.

Human Interface Changes

Capslock of A O U AE N. (Bit 13 of keycodes is now Capslock bit and is used by asc function

for keycodes generated by rdb(0) and key.) (Note that the “‘cap’ function still only works on
“a_z,7 and (‘A_Z??.)

PIENIPN

The cursor is non-advancing for diacriticals “foraeiou.

Katakana mode shift in/out on Katakana keyboard (Bit 12 of keycodes is now Katakana bit.)
(250 is pkbd shift to Katakana. 249 is shift to ASCIL.)

Shift-backspace is 127, rubout.

There is a 10 deep recall stack now. Shift-recall/recall is like BASIC. (248 is pkbd value for
shift-recall.)

09826-90040, rev: 1/82



Differences in HPL 1.0 and HPL 2.0 C-7

Delete-line key puts line on the recall stack.
Error messages are enunciated in English.
Extra edit line on 9836.

Form feed (dec. 12) is recognized by the printer/scroller (select code 16).

Keyboard line is not cleared by a stopping program or by an ent or enp statement. (i.e. edit AS
is now available by pkbd A$ient A%$).

80 character support on 9836 including scrolling of CRT highlights.

Errors automatically turn on alpha. (This will not happen if error is trapped by the on err
statement.)

09826-90040, rev: 1/82
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Appendix D

Alphabetical List of
HPL Extensions/Revisions

aclr [number of pages]
Clears screen, allocates specified number of scrolling pages

adume select code
Dumps alpha screen to printer

aoff
Alpha off

aon
Alpha on

belt string » # bytes per line [ +function]
Plots binary data in string to the graphics screen.
Function: 0 = OR, 1 = AND, 2 = EOR, 3 = STORE

cret
Returns to the program from an on-cycle routine.

cvecle
Returns the number of clock cycles since last executed.
One cycle = 10 milliseconds.

d ata numeric or string constant [ snumeric or string constant]...
Provides constants for read statement variables.

dret
Returns to the program from an on-delay routine.

golr
Clears the graphics screen.

gdump select code
Dumps the graphics screen to a raster-scan standard printer.

goff
Turns the graphics display off.

don
Turns the graphics display on.

gptr xcoord sycoord| stype]
Draws a graphics cursor at the specified location. (type: 0 = off)

D-1
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91 0ad string expression
Loads the graphics screen from the specified string.

g5t ore string expression
Store graphics screen to the specified string.

Kloff
Turns special function key labels off.

Klon
Turns special function key labels on.

Knob
Returns the accumulated knob count. CCR rotation is negative valued, CR rotation is
positive valued.

Kret
Returns to the program from an on-knob routine.

Kstat
Returns knob status: 5 = Control, 4 = Shift

mret
Returns to the program from an on-match routine.

ms i [:device format [ controller select code [ sunit number]]]
Sets the current system disc drive and format.
Drive formats: I=internal disc, M=8290x minifloppy, F=9885(9825), G=9885(LIF)
H=9895(9825), J=9895(LIF)

b

on cvcle time [ rlabel]
Sets up clock periodic interrupt service routine. ar cvcle with no label specified can-
cels clock-cycle interrupt service.

on delav time [ +label]
Sets up clock delay interrupt service routine. on delay with no label specified cancels
clock-delay interrupt service.

on Knob [label]
Sets up Knob interrupt service routine. on knob with no label cancels Knob interrupt
service.

on match time[ +label]
Sets up clock match interrupt service routine. an match with no label cancels clock-
match interrupt service.

rpbeer [frequency [ »duration]]

Programmable beep with frequency (0-5167 Hz) and duration (0-2.56 seconds).
Pi

Returns value of pi.

rKbd [string]
Executes ASCII string (as if it were pushing keys).
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rrtsc select code [ swidth]
Sets system printer select code (and width)

rcb [file number]
Records the binary program in memory to the specified tape file.

rds (buffer namel » type [ + empty [ + fill [ + dim ]]]] )—>status
Extended buffer status function.

re ad variable name [ svariable name]
Reads data statement constants into variables.

rkbd select code [ stype]
Enables remote keyboard: type 1 = ASCII, type 0 = 9826A

rstr [label]
Resets data pointer either to line 0, or to “‘label” if specified.

rtime
Returns internal clock value in elapsed seconds.

savekb file name
Saves the binary program in memory to the specified file.

s f Kk key number [ »definition string [ +label string]]
Defines SFK (0 to 32) and optional soft label.

sq r variable
Returns the square root of the specified variable.

st ime seconds
Sets the internal clock to the specified number of seconds.

s¥shoot [system name]
Boots language system specified from disc or ROM.

tabxy xcol syrow
Moves print position to column x (0...49), row y (0...17).

wt ¢ buffer name [ stype[ remptyl[ +fill]]]
Write buffer pointers to specified buffer name.

wt ¢ HP-IB select code, value
Resets HP-IB interface. If ‘‘value’’ is <31, sets new bus address = ‘‘value’. If
“value” =31, no further action. If “‘value” >31, “‘value” configures Parallel Poll res-
ponse.

D-3



D-4 HPL Extensions/Revisions



Subject Index 1-1

Subject Index

Aclr - alphaclear .................. 4-3.1
Adump - alphadump ............. ... 4-4
Alpha................... ... 4-3.1,4-3.2
Alphaclear .............. .. ... ... 4-3.1
Alphamode ................ ... . ... 2-4
Alphaoff ............ ... .. .. ... 4-3.2
Alphaon ........... ... .. ... ... .. 4-3.2
Alphatext,color ................ 6-7, 6-8
Animation ................ 4-43, 6-1, 6-3
Aon-alphaon.................... 4-3.2
Arithmetic ........... .. .. ... .. .. 2-16
Arrayoutput ...................... 4-13
ASCllcodes ............... A-3,B-2, B-3
ASCll filetype ................ 4-20, 4-21
ASCII LIFfiles ..................... A-3
Asgn-assign ...................... 4-16
Autostart ........... ... ... ... . ... 2-1
Backpanel ........... ... .. .. ... 14
Backup ..................... 1-15, 4-22
Battery backup ........ e 4-34, 5-1
Battery clock .................. 4-34, 5-1
BCDinterface ..................... 4-28
Beep, programmable ................ 4-3
Binary datafiles .................... A-6
BINARY filetype ................... 4.24
Binary graphics ................ 4-41, 6-3
Binaryplot ................... 4-41, 6-3
Binary programs . .............. 4.8, 4-24
Blinking ............... ... ... ... 4-3.1
Bootsystem ...................... 4-13
Bplot - binary plot ......... 442, 6-3, C-1
Bufferempty ...................... 4-37
Bufferfull ........................ 4-37
Buffer pointer ..................... 4-37
Bufferstatus ...................... 4-37
Bufferstorage ..................... 4-38
Buffertypes . ............ ... ... ... 4-38

Cables, power ................ ... ... 1-4
Cartridgetape ..., 4-6
Cat (seetlistalso) .................. 4-20
Catalog (see tlistalso) .............. 4-20
Cleaning discdrive ................. 1-11
Clock, internal ............ 4-34 5-1, 5-3
Clock, powerfail ................ 5-1,5-3
Color video interface ....... 4-39, Chap. 6
Colors ................... 4-40, 6-2, 6-7
Compatibility, datafile . ............. 1-14
Computer installation .. .............. 1-3
Computer maintenance ............. 1-11
Contents . .............ccoviiino.. iii
Controlcodes ...................... B-2
Copy ..o 1-16, 4-22
Copyingdiscs ..................... 1-15
Cords, power ...................... 1-4
Cret-cyclereturn ................. 4-35
Crossreference . .................... 4-5
Crtalpha ................... 4-3.1,4-3.2
Crtdisplay ..................... 2-3,4-3
Crtgraphics . ................... ... 4-39
Crt organization .................... 2-3
Criprinter ........... ..., 4-5
Crtread ................ ... ..., 4-4
Cursor, graphics . .................. 4-41
Data file compatibility .............. 1-14
Data statement ..................... 4-2
Datatransfer ....................... 3-3
Defaultsfk ............. ... .. ... ... 2-14
Definestk ........................ 4-12
Deletingfiles ...................... 4-21
Diagnostics .......... .. ... ... ... 1-17
Differences, HPL 1.0/2.0 ............ C-1
Digitize .. ........... ... ... .. ... ... 4-39
Directorysize ............ ... ... ... 4-17
Disc drive cleaning ................. 1-11
Discformat ................... 4-14, A-1
Dischandling ..................... 1-12
Disc initialization .. ................. 4-17

Discinsertion ..................... 1-13
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Disc read statement ................ 4-24
Disc type function .. ................ 4-19
Disc write statement ................ 4-24
Discs ..o 1-12, A-1
Display (seecrt) .......................

Display organization ................. 2-3
DMA - direct memory access .... 4-28, A-8
Dred -discread ................... 4-24
Dret - delayreturn ................. 4-36
Drive ............................ 4-17
Dtype - disctype .................. 4-19
Dumpalpha ....................... 4-4
Dump graphics ................ 4-41, 6-1
Dwrt - discwrite ................... 4-24
Editmode ......................... 2-7
Emptybuffer ...................... 4-37
Errormessages ..................... A-8
Errors ........ ... ........ .. Back Cover
Extended control stk ............... 2-13
FCC Radio Interference Statement . . . .. 1-7
Filebackup .................. 1-15, 4-22
Filecopy ............ ... ......... 4-23
File open statement ................ 4-21
Filepointers ....................... A-7
File protection ..................... 1-13
Filetypes ......................... 4-20
Find ......................... 2-14, 45
Flags ....... .. ... ... .. .......... 4-5
Flexiblediscs . ..................... 1-12
Floppydiscs ...................... 1-12
Fret-failreturn................ .. ... 5-2
Fullbuffer ........................ 4-37
Fuses ............................. 1-4
Gclr - graphicsclear ............ 4-40, 6-1
Gdump - graphics dump ........ 4-41, 6-1
Gload - graphicsload ........... 4-43,6-1
Goff - graphicsoff .. . ........... 4-40, 6-1
Gon - graphicson .............. 4-40, 6-1
GPlOinterface .................... 4-28

Graphics ..................... 4-39, 6-1
Graphicsclear ................. 4-40, 6-1
Graphicsmode ............ 2-4,4-40, 6-1
Graphicsoff ...................... 4-40
Graphicson ...................... 4-40
Graphics, binary ............... 4-41, 6-3
Gstore - graphics store .......... 4-43, 6-1
Half-bright ....................... 4-3.1
HP Sales Offices . . ................. Back
HP-IB disc interface ................. A-8
HP-IBinterface ............... 1-10, 4-29
HPGL plotters ............... 4-39, 4-40
HPL10vs. HPL2.0................ C-1
HPL extensions .................... D-1
HPLsyntax ........................ D-1

VO ..o 4-26
Ibackup - file backup ............... 1-15
Immediate continue stk ............. 2-12
Immediate execute stk .............. 2-12
Init-inifialize . ............... ... ... 4-17
Initialize disc ...................... 4-17
Input/Output ...................... 4-26
Interface installation ................ 1-10
Interface, HP-IB .......... 1-10, 4-29, A-8
Interfaces ...................... ... 4-26
Interleave ........................ 4-17
Internalclock ................. 4-34, 5-1
Interrupts . .................... 4-35, 5-2
Inversevideo ..................... 4-3.1
Keybuffer ..................... ... 4-10
Keylabels ............... 2-10,2-14,4-4
Keyboard .......................... 2-5
Keycodes ......................... B-3
Keys ... ... 2-5
Keys, characterentry ................ 2-5
Keys, editing ....................... 2-6
Keys, numeric ...................... 2-6
Keys, program control .............. 2-15

Keys, special function ..... 2-10,4-4,4-12



Keys, system control ................ 2-9
Killall statement ................... 4-21
Knob ... ... 49
Knob status - kstat ................. 4-10
Labels, international characters ....... C-1
Labels, key .............. 2-10,4-4, 4-12
LIF . 1-15, A-1
LIFASCIlfiles ..................... A-5
Linefuses ................ ... ... 1-4
Linetype-line .................... 4-39
Linevoltage ....................... 1-3
Load graphics ................ 1-15, 4-43
Logical Interchange Format - LIF ... ... A-1

Machine .. ......... ... ... ..... 2-1, 4-3
Mainframe diagnostics .............. 1-28
Maintenance .............c.oion. 1-11
Mass storageis-msi................ 4-16
Mass storage unit specifier . .......... 4-14
Math functions .............. ... ... 4-5
Memory installation ................. 1-8
Mode, alpha .................. 2-4,4-3.2
Mode, graphics ............ 2-4, 4-40, 6-1
Monitors ................. 14-39, 6-6, C-2
Mret - matchreturn ................ 4-36
Mrk (see init)

Msi - mass storageis................ 4-16
Msus ........ ..o 4-14
Multi-statement stk .............. ... 2-13

NBDATA filetype .................. 4-21
NULL filetype . ............... 4-20, 4-21
Oncycle ...t 4-35
Ondelay ........ ...t 4-36
Onend ..... ... ... ... i A-5

Onknob . ...... ... .. .. 49
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Onmatch .......... . ... ... ... .. 4-36
On pfail - on powerfail ............... 5-2
Oni-oninterrupt .................. 4-35
Openstatement ................... 4-21
Operations, arithmetic .............. 2-16
Output/Input . ..................... 4-26
P-variables ............. ... ... ..... 4-5
Pbeep - programmable beep .. ........ 4-3
Pennumber ...................... 4-40
Pen# ... . 4-40, 6-2
Pl 4-5
Pkbd - press keyboard .............. 4-11
Plotters ........... ..., 4-39, 6-1
Powercords ....................... 14
Power function ..................... 5-2
Powerfail .................. ... ..., 5-1
Press keyboard - pkbd .............. 4-11
Printingdate ............... .. ... ..., ii
Printing history ........... ... ... .... ii
Program transfer .................... 3-2
PROGRM filetype . ................. 4-20
Psc - plotter selectcode ......... 4-39, 6-1
Pshutdown - power shutdown . ........ 5-3
Ptime - powertime .................. 5-3
RAM - random access memory ........ 1-1
RAM installation .................... 1-8
Rcb -record binary .. ............ ... 4-8
Readclock .................... 4-34,5-3
Readert ... 4-4
Read statement-red ............ 4-4 4-8
Read, data, restore . ................. 4-2
Recordbinary ...................... 4-8
Remote keyboard . ................. 4-11
Restore statement . .................. 4-2
Rkbd - remote keyboard ............ 4-11
ROM - read only memory ............ 1-1
RS-232interface .................. 4-31
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Savebinary ................. ... ... 4-24 Value function -val ................. 4-8
SBDATA filetype .................. 4-21

Screen (see crt)

Screen organization ................. 2-3

Scrollingbuffer ................... 4-3.1 W
Search (find) ....................... 4-5 .

Secure ... 4-20 Write protect ...................... 1-13
Serialinterface .................... 4-31

Setclock ..................... 4-34, 5-1

Settime ...................... 4-34, 5-1

Stk o 2-11 X
Stk - define special function key ...... 4-12 Xref - cross reference ................ 4-5
Sixteen-bit parallel interface ......... 4-28

Special function key definition .. ..... 4-12

Special functionkeys ............... 2-10

Sqrfunction ............ ... ... ..., 4.5

Square root function .. ... [ 4-5

Status, buffer ..................... 4-37

Status, knob ........ ... ... ... 4-10

Store graphics ............ ... .. .... 4-43

String function -str$ ... ........... ... 4-8

String variables . .................... 4-8

Strings ($) ... ... 4-8

Supported discs ............... 4-14, A-1

Sysboot .............. ... 4-13

Systemboot ...................... 4-13

Systemprinter . ..................... 4-5

System Tests . ..................... 1-17

Systems programming ............... 4-9

Table of Contents .................... iii
Tabxy................. L 4-4

Tapecartridge . ..................... 4-6

TDATA filetype .. .................. 4-21

Text, colorvideo . ................... 6-7

Timer ........................ 4-34, 5-1

Transfers, /O ................. 4-37,C-5

TV parameter ............. 4-39, 6-6, C-2

Type function ...................... A-5

Underlining ...................... 4-3.1

Unpacking ......................... 1-2



9826A HPL Error Messages

There are some new error messages specific to the 9826 and 9836. These are the “X”’, “‘f”’, and
“P9” error messages.

HPL Language Errors

KO No memory or [/O card present at specified address. This error should not be
encountered when programming from HPL. Consult your HP field sales and
service office for advice concerning this error should you receive it.

Hi A read statement was executed with no data remaining. Either a data state-
ment must be added or a rstr statement must be added to reset the data
pointer to the desired data statement in the program.

Disc Programming Errors

fo Unable to access disc controller. This error has the same cause as the error
which issued the "DISK IS DOWN" and "UNABLE TO ACCESS DISK
CONTROLLER™ messages, except the error is now trappable by on err.

fi No DMA card present for 9885 disc controller.

fz Invalid msus syntax. Probable illegal device/format specifier.

f3 Directory entry field overflow. Attempted file copy not possible.

fd Illegal structure on LIF format disc. The disc cannot be repacked.

5 Disc copy attempted to a significantly larger disc. Use file copy to back up
contents-of disc.

fG Disc copy attempted from 9825-compatible disc to LIF disc, or vice-versa.
Only file copy is allowed across media formats.

7 System record is not valid for LIF disc.

8 System record is not valid for 9825-compatible disc.

f9 Statement not implemented on 9826 or 9836. (See Disc Programming Tech-

nical Appendix for a list of disc statements that are not implemented.)

Plotter Programming Errors

Pa No graphics hardware present. If you have a 9826 or 9836, and rsc 16 has
been executed, you should not experience this error. Consult your HP field
sales and service office for advice.
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