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The Hewlett-Packard Software Center Subscription Service provides a simple and inexpensive way
to order contributed programs. The Subscription Service, available with the release of August 1972
CPU Catalog, supersedes the April 1972 subscription offer.

To subscribe, mail Hewlett-Packard a check for $125 (plus applicable state and local taxes). Use the
form at the bottom of this page. The Software Center will send you a booklet containing 25 pre-
addressed and stamped coupons. You use the coupons to order 22000 series contributed programs
including documentation; select the programs from those listed in the current Hewlett-Packard
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want to — there is no time limit restricting their use. However, only one program option (K01*,
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* Paper tapes (option KO01), including documentation, ordered through the HP Subscription
Service are discounted as follows: (Check Section IV, Ordering Information, to determine
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Normal Program Price Coupons Required (K01 only)
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introduction

The HP Program Catalog is presented to you as a reference
to all Assembly, FORTRAN and ALGOL programs cur-
rently available from the Hewlett-Packard Software Center.
These programs apply to a wide range of systems based on
HP 2100 Series Computers. Systems can range from a CPU
and Teleprinter up to a large disc-based system with various
computer peripherals and/or digital input/output instru-
mentation. System designers and programmers will find this
catalog a convenient source for selecting HP software.
Potential users will find the technical descriptions valuable
in evaluating HP supporting software and other HP software
products. Hewlett-Packard BASIC language programs are
maintained in a separate library, For further information,
refer to the Index to HP BASIC Program Library (5952-
4369) available from your local HP field sales-office.

About the HP Software Catalog

Overall, the catalog is divided into five parts — introduc-
tion, software abstracts, cross-reference index, summary
and ordering information. The introduction contains infor-
mation on how to order software, new program contribu-
tions, about Hewlett-Packard, software publications and
periodicals, data centers, and customer fraining and sup-
port,

The software abstracts provide a brief description of each
software product, the source language used and any special
hardware requirements., When searching for a particular
piece of software by name, the cross-reference index is the
first place to check, It contains an alphabetic list of words

and phrases related to computer software, Each program in
the catalog is listed under all words or phrases that apply to
it. As a further aid to software identification, the abstracts
are organized into ten classifications. Each classification is
subdivided into application areas. Refer to the introduction
to the abstracts section for a listing of classification codes.
The summary gives a complete listing of all contributed and
HP supported programs in classification code and order
number sequence.

SOFTWARE CATEGORIES

Programs contained in the HP Program Catalog are classi-
fied into two categories — supported and contributed. Sup-
ported software consists of all programs developed by
Hewlett-Packard for operation and support of HP com-
puters and HP computer systems, These programs are fully
backed by Hewlett-Packard, and the originating division
assumes responsibility for testing and maintenance.

In the case of contributed software, HP does not assume
any responsibility for program testing and maintenance.
The catalog serves only as a reference for these programs.
Program maintenance is the responsibility of the person
submitting the program because he is more knowledgeable
on his own entry. The Hewlett-Packard Software Center
does assume responsibility for collecting and forwarding
any updating information on contributed software. For full
details on how to submit programs to the users library,
refer to page iii.



g sun GEs SO8 NER
i
e n® 8

HOW TO ORDER

The fastest and easiest way to order software is to call or
write the Hewlett-Packard field-office or distributor in your
area. Although HP products are manufactured in plants
located throughout the United States and other parts of the
world, your local office is best equipped to expedite your
order. The HP field office is also staffed to advise you
concerning any special equipment you may need to operate
certain software. A complete list of HP Sales and Service
offices is given at the rear of this manual.

When you order, please specify the product number as well
as the option codes desired and prices. For example, if it
was desired to order the FORTRAN II Compiler binary
paper tape plus the listing, the following information
should appear on the order:

20548A
20548A

BO1
L0O

$25
$30

An explanation of the option codes is given at the begin-
ning of the ordering information section.

The software information in the catalog was as up to date
as possible at the time of printing. However, in order to
offer the best software possible, Hewlett-Packard reserves
the right to change specifications or prices without notice,
Two catalog supplements are issued each year to provide
users with the most current software information possible.

Contributed programs may be ordered using the HP Soft-
ware Center Subscription Service. This service (available
only in North American Countries) permits users to order
22000 series contributed programs via mail at a reduced
cost. A handy order form for this service is included at the
front of this manual. Additional order forms are available
from the Software Center.




PROGRAM SUBMITTAL

The Hewlett-Packard Software Center Users Library was
established to advance the effective use of HP and user-
contributed software for HP computers. The Software
Center encourages HP computer users to submit their pro-
grams. Forms and information for submitting programs may
be obtained from any sales office or by writing HP directly.
A special Contributor’s Guide (Literature No. 5952-4372)
has been printed to facilitate submittal. Catalog users are
informed of new software by means of special catalog
supplements or catalog reprintings. Incentives are offered
to encourage program contributions. A handsome plaque
engraved with the contributor’s name and title of his pro-
gram, and the choice of any other contributed program
from the cutrent catalog is awarded to each contributor.

Any user may submit a program he or she feels will be of
use to others, The Software Center evaluates contributed
programs to insure they are complete and properly docu-
mented. However, the Software Center is not responsible
for contributed program errors or for their correction. A
software report form is available for reporting errors in a
program or its documentation, Users are encouraged to take
the time to report errors to the Software Center. In this
way, the quality of contributed programs can be main-
tained as high as possible,




Hewlett-Packard, Corporate Offices, Palo Alto, California

ABOUT HEWLETT-PACKARD

The Hewlett-Packard Company specializes in the manufac-
ture of instruments and systems to satisfy measurement
needs of all kinds in science and industry. Today, Hewlett-
Packard provides over 2000 different electronic products
for measurement, analysis, and computation applications.

Since its founding in Palo Alto, California, almost thirty
years ago, Hewlett-Packard has grown from a two-man
operation into a world-wide organization of more than
15,000 people, with an annual sales volume exceeding $300
million. The company and its affiliates now have more than
a dozen manufacturing plants, including two in Western
Europe and one in Japan. Sales and service offices are
located in nearly every major city in the free world.

Hewlett-Packard’s Entry into the Computer Field

The original Hewlett-Packard products were electronic
measuring instruments, With growth, these products in-
creased in scope and sophistication, and spread into other
fields, principally those of medical and chemical instrumen-
tation. As the complexity of the measurement tasks under-
taken in all areas increased, the need became evident for
computational capability integrated into the instrumenta-
tion systems to provide more complete solutions to overall
measurement problems,

The key to involvement by Hewlett-Packard in any field of
interest is contribution, and this was true of Hewlett-
Packard’s introduction (in 1966) of the HP 2116A, a

Hewlett-Packard, Cupertino Division, Cupertino, California

general- purpose digital computer designed from the ground
up to provide ease of interface, both in hardware and
software, with a broad variety of measuring instruments as
well as traditional computer peripherals.

The 2116A was replaced by the 2116B and in 1970 the
2116C that permitted four times the internal memory ca-
pacity of the 2116A. Two smaller, lower-cost computers,
the HP 2114 and the HP 2115, were also introduced during
this period.

These three computers have been replaced by the HP
21004, introduced in the spring of 1971. The 2100A
provides significantly greater performance at less cost than
the 2116C. From 4K to 32K of memory and 14 input/
output channels are available in a compact 12-inch package.
Complete software compatability is retained between the
2100A and all earlier models.

Along with the development of central processors, HP has
constantly expanded its line of computer peripherals and
software systems. Standard software packages include
FORTRAN II and IV, Assembly Language, BASIC,
ALGOL, Symbolic Editor, Relocatable Subroutine Library,
System Input/Output and hardware diagnostics. Operating
systems consist of a Basic Control System, Magnetic Tape
System, Disc Operating Systems (fixed or movable-head
disc), Time- Sharing Systems and Real-Time Executive Sys-
tem. All computers and software have been designed to
provide the user maximum efficiency and convenience in
solving his problems.
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SOFTWARE PUBLICATIONS AND PERIODICALS

A comprehensive range of standard software is available for
all HP Computer models. This software is supported by
various publications and periodicals to make your HP com-
puter or computer system as useful and easy to operate as
possible. Software publications include programmer’s refer-
ence manuals, operator’s manuals, small programs manuals
and diagnostic manuals. Several tutorial handbooks and
pocket reference guides are also made available to supple-
ment the information presented in other software publica-

gy s
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_HP COMPUTERS

tions. Complete information on BASIC programs is supplied
in the Index to the HP BASIC Program Library published
every February, June, and October. Complimentary copies
of this Index (Literature No. 5952-4369) are available from
your local HP Sales and Service Office. The Index lists
titles of over 400 BASIC programs, specifies the Handbook
in which each is documented, and flags new, revised, and
HP supported programs. Using the Index you can contribute
your own BASIC programs, report any software bugs, and
learn how the BASIC library serves as an exchange forum
for the Educational Users Group.




DATA CENTERS

At Hewlett-Packard, customer support is the full-time
concern of more than 2000 people. In order to bring this
support as close to you as possible, Hewlett-Packard has
established regional Data Centers in the U, S. (5), Canada
(1), Europe (4), and Australia (1). These Data Centers form
the hub of support for the surrounding area. Each location
is staffed with experienced system analysts to provide
efficient solutions to even the most complex software
problems. A complete complement of HP computer

systems is also available at every Data Center. This equip-
ment is utilized for customer training, to work up applica-
tion software for equipment on order or to develop soft-
ware for equipment that has already been acquired. It also
serves as a back up to your system in case of equipment
failure at a critical time. By establishing data products
support as close to you as possible, the solution to your
computer support problems can be made as efficient and
cost-effective as possible.

vi




HP TRAINING

Full utilization of computer systems depends on an orderly
flow of information between the manufacturer and the
user. Recognizing the training needs of its customers,
Hewlett-Packard offers a full range of hardware and soft-
ware training courses. Most of these courses are periodically
offered at HP Data Centers located throughout the United
States and Europe. At these data centers, key customer

personnel receive intensive training on the operation and
maintenance of computer equipment. From experience
gained in these classes your people can effectively plan for
staffing, further training, equipment utilization, mainte-
nance, and development of special-purpose software. Your
local HP representative can provide the latest information
on data products courses, registration, and availability.

vii




HP SYSTEMS ANALYST SUPPORT

If further assistance is required to solve a particular hard-
ware or software problem, HP systems analysts, strategi-
cally located throughout the world, can perform problem
definition, system configuration and special-purpose soft-
ware support. Prior to delivery of your HP system, you can
depend on the assistance of an HP Systems Analyst. He’ll
consult with you on site preparation, training your people
on the system and in general trying to make sure your

system goes on-line as soon after delivery as possible. In
addition to specific systems analyst support, specialists in
such areas as instrumentation, medical electronics,
communications, data acquisition, time-sharing and educa-
tional systems can be called on to assist you. Many of these
specialists represent the most experienced engineers and
analysts in the data products industry. This service is
matched by few, if any, other data products producers.
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REPAIR SERVICE

Help in maintaining your Hewlett-Packard equipment in
first-rate operating condition is as close as your telephone.
Service and parts assistance are available from over 140 HP
field-offices throughout the free world. Local service
facilities are backed up by Regional Service Centers. Major
parts warehouses are located in Mountain View, California,
and Rockaway, New Jersey. Board exchange programs for
computers and other equipment enable systems to be
returned to normal operation with minimal downtime.

If justified by the type of service required, customer service
agreements are available to provide on-site preventive main-
tenance and repair, Assistance can range from 5-day service
during normal working hours, to 7-day all hours backup. By
letting HP perform your maintenance, you can gain a
number of important benefits. Contact your nearby HP
field office for details.







A000

001
002
003
004
005
006
007
008
009
010
011

012
013
014
015
016
017
018
019
020
021

022

A100
101
102
103
104
105
106
107
108
109
110
112

A200

201
202
203
204
205
206
207
208
209
210
21
212
213
214
215
216
217
218
219

TABLE 1-1. CLASSIFICATION CODES - SUBJECT LISTING

OPERATING AND PROGRAMMING A300

SYSTEMS

Time-Shared Operating Systems
1/0, Telecommunications
1/0, Special Device

1/0, Status Processing
Report Generators

1/0, Instrument

Disc Operating Systems
Preparation of Systems
1/0, Paper Tape

1/0, Punch Card

1/0, Printer

Data Acauisition Systems
1/0, A/D - D/A

1/0, Graphic

1/0, Disc/Drum

1/0, Magnetic Tape
Loaders

Translators, Language
External Interrupt Processing
Real Time Systems
System Libraries

System Utilities

DATA HANDLING

Editing

Information Storage and Retrieval
Table Handling
Character/Symbol Manipulation
Code/Radix Conversion
Duplication

Sorting and Merging

Data Handling Utilities

Media Conversion

File Management

Special Format Data Transfer

TESTING, DEBUGGING AND
PROGRAMMING AIDS
Tracing

Instrument Test

Disc/Drum Equipment Test
Magnetic Tape Equipment Test
Graphic Equipment Test
Memory Search and Display
Dumping

Core Storage Test

Central Processing Unit Test
Break Points

Debugging Aids

Programming Aids

Paper Tape Equipment Test
Punch Card Equipment Test
Printer Equipment Test

A/D ~ D/A Equipment Test
Telecommunications Equipment Test
Special Device Equipment Test
Data Acquisition Systems Test

301
302
303
304
305
306
307
309
310
31

312
313
314
315
316
317
318

319,

A400
401

402
403
404
405
406

407
408
409
410

411
412
413

A500

501
502
503
504
505
506
507
508
509

510
511
512
513
514
515
516

MATH AND NUMERICAL 517
ANALYSIS 518
Mathematics, General 519
Extended-Precision Arithmetic
Complex Arithmetic A600
BCD/ASCII Arithmetic
Boolean Algebra 602
Functions, Computation of 603
Interpolation/Extrapolation 604
Curve Fitting 605
Numerical Integration 606
Polynomials and Polynomial 607
Equations
Matrix Operations 608
Eigenvalues and Eigenvectors 610
Systems of Linear Equations
Systems of Non-Linear Equations A700
Integral Transforms
Numerical Differentiation 701
Ordinary Differential Equations 702
Partial Differential Equations
703

PROBABILITY AND STATISTICS 704
Univariate and Multivariate Para- 705
metric Statistics 706
Time Series Analysis 707
Discriminant Analysis 708
Regression Analysis 709
Random Number Generators 710
Probability Distribution 711
Sampling 712
Non-Parametric Statisc 713
Statistics, General 714
Correlation Analysis 716
Analysis of Variance and 717
Covariance
Factor Analysis 718
Scaling 720
General Probability

A800
SCIENTIFIC AND ENGINEERING 801
APPLICATIONS 810
Social and Behavioral Sciences
Geophysics 820
Geology 830
Oceanography 833
Physics 850
Medical Sciences 860
Chemistry 863
Biology 870
Astronomy and Celestial 871
Navigation 872
Petroleum Engineering 880
Hydraulic Engineering 890
Nuclear Engineering
Electrical Engineering A900
Mechanical Engineering 901
Civil Engineering 903
Chemical Engineering 904
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Aeronautical Engineering
Structural Engineering
System Theory

MANAGEMENT SCIENCES AND
OPERATIONS RESEARCH
Pert

Critical Path Analysis
Optimization Programs
Linear Programming
Discrete Systems Simulation
Continuous Systems
Simulation

Forecasting Techniques
Dynamic Programming

BUSINESS AND MANUFAC-
TURING APPLICATIONS
Job Reporting

Quality Assurance Performance
Analysis

Quality Assurance Testing
Numerical Control

Bill of Materials

Payroll Accounting
Work-in-process Control
Inventory Analysis
Accounts Payable

Sales Forecasting

Accounts Receivable
Financial Analysis
Investment Analysis
Economic Analysis
Budgeting Programs
Business Information
Systems

Business Services
Educational Administration

EDUCATION
Mathematics
Programming and Computer
Science
Engineering
Economics
Science

Fine Arts

Social Science
History

English

Foreign Languages
Reading

Business
Vocational

UNCLASSIFIED
Demonstrations
Games

Plotting Routines
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INTRODUCTION

This section of the Program Catalog provides a brief
description of computer programs (and routines) offered
for use with the Hewlett-Packard 2114, 2115, 2116, and
2100 series of computers. As far as possible, the abstracts
are written in a nontechnical manner. In some instances,
however, it has been necessary to use terminology from the
fields of instrumentation or mathematics to adequately
describe a program. Since these particular software
products are of interest only to those concerned with
instrumentation or mathematics, the technical terms will
not be a hindrance to the catalog user. Many of the ab-
stracts also employ terminology relating to computer pro-
gramming. These terms are of two types — terms in general
use, and those which have been developed to suit the needs
of Hewlett-Packard computers and programming tech-
niques. For an explanation of both types of programming
terminology, the publication Preface to Programming is
recommended. This handbook may be ordered at nominal
cost from any Hewlett-Packard Sales and Service Office; the
HP order number is 5951-1354.

For the convenience of the reader, the programming terms
most likely to cause difficulty are defined below.

a. A “driver” is an input/output (I/O) routine. More
specifically, it is a short program for transferring
information in either direction between the
computer and a recording device. A driver is also
used for transferring data from a measuring instru-
ment to the computer.

b. A “dedicated” computer has a specific and limited
use, with all programs and equipment accessories
oriented toward this use.

c. “FORTRAN”, “ALGOL”, and “BASIC”, are
created languages used for writing computer pro-
grams. Hewlett-Packard uses two versions of the
first of these — FORTRAN II and FORTRAN IV.
Unless otherwise stated, in HP documentation the
term “FORTRAN” refers to FORTRAN IL

d. An “operating system” is a set of programs, and a
computer with specified equipment accessories.
The operating system may be used either for
general computing and data processing tasks, or it
may be dedicated to a specialized function. The
programs of an operating system exert a control
and organizing function only, the actual tasks
performed being handled by ‘“user” programs
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which are not part of the operating system. As well
as signifying a set of programs and a group of
computer equipment, the term “operating system”
may refer to the set of programs only, or it may
signify only the computer equipment used. Where
this ambiguity could result in confusion, the cata-
log uses the term ““program system” to identify the
program portion of an operating system. Hewlett-
Packard makes available six types of general
purpose operating system, each with its own
advantages. These operating systems are as follows:

(1) Basic Control System (BCS).

(2) Magnetic Tape System (MTS).

(3) Real-Time Executive System (RTE).

(4) Disc Operating System (DOS).

(5) Moving-Head Disc Operating System (DOS-M).
(6) Time-Shared BASIC System (TBS).

e. A “computer system” is a computer and its equip-
ment accessories.

f. An “independent” program is one which does not
function under control of an operating system.
Independent programs are also known as “stand
alone” or “self contained” programs.

g. When a program is “configured” it is adapted to
the characteristics of a particular computer system.

h. An “absolute” program is one which is assigned a
fixed location in the core storage unit of a
computer.

j.  In a “relocatable” program, the location of the
program in the computer core storage unit depends
on the particular computer system. Assignment of
the core storage location is part of the configura-
tion process.

ADDITIONAL PROGRAMS

In addition to the software listed in this catalog, numerous
other programs are supplied for the HP 2114, 2115, 2116,
and 2100 computers. These programs are of two types:
those written in BASIC programming language, and those
intended for dedicated computer systems. The BASIC



language programs are listed in the pamphlet Index to
HP BASIC Program Library, HP order no. 5952-4639 (22),
and are described fully in the publication HP BASIC Pro-
gram Library Handbook (HP order no. 36000-90001.
Among the dedicated computer systems are the following:

a. HP 9500 series Automatic Test Systems.

b. HP 8540 series Automatic Network Analyzers.
c. HP 8580 series Automatic Spectrum Analyzers.
d. HP 5450 series Fourier Analyzer Systems.

e. HP 5405 series Nuclear Single-Parameter and
Multiple-Parameter Analyzer Systems.

Further information on the dedicated computer systems,
and the programs for them, may be obtained from any
Hewlett-Packard Sales and Service Office.

PROGRAM SUPPORT

The programs in this catalog are of two types: HP
supported and contributed. The HP supported software is
developed and quality-tested by the Hewlett-Packard
Company, and correction or updating is performed as
required after the programs are issued. The support func-
tion is a mandatory requirement on the HP Division
assigned responsibility for the program or routine.

Contributed programs are donated by users of HP com-
puters. These users may be HP customers, or they may be
individuals in HP Divisions. The contributors are requested
to support their software, but enforcement of this task is
not possible. Hewlett-Packard does not assume responsi-
bility for correcting contributed software that is not
properly supported. If serious uncorrected problems exist,
the program or routine is withdrawn.

An additional difference between HP supported software
and contributed software is that contributed programs are
usually developed for a specific purpose, while HP
supported software is prepared with the needs of various
users in mind. Contributed software therefore is sometimes
not as flexible as HP supported software.

PROGRAM REVISIONS

Each program is identified by a 5-digit number, followed by
a letter of the alphabet. A new program is assigned the
suffix letter “A”. If, for debugging or other purposes, the
program is later revised in a manner which changes none of
its intended functions, the letter is changed to “B”. Sub-
sequent revisions are identified as “C”, “D”, “E”, etc.
Thus, if a program has a suffix letter other than the one
given in this catalog, the functions of the program remain
the same as described in the abstract.
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If a program is revised in such a manner that its functions
change, a new number is assigned, together with the letter
“A”'

STAT-PACK ROUTINES.

Some of the routines listed in this catalog are identified as
part of the Stat-Pack group. This is a collection of mathe-
matical routines based on routines initially prepared by the
Goddard Computer Science Institute, a division of the
Wadley Institute of Molecular Medicine, Dallas, Texas.

CONFIGURATION AIDS

As an aid to configuration of an operating system, a
configuration-identification code is assigned to certain
routines. This code is included in the title of the routine,
and appears in parentheses at the end of the title. Examples
of these codes are “D.56, “D.20”, and “DVR22”.

PROGRAM CONTRIBUTIONS

Programs contributed by users are a valuable asset to other
users. The Hewlett-Packard Company requests all who wish
to do so to submit their programs for inclusion in this
catalog. A plaque is awarded to the contributor of each
program accepted. For information on submitting pro-
grams, request the booklet HP Software Center Contribu-
tor’s Guide (HP order number 5952-4372), obtainable with-
out cost from any Hewlett-Packard Sales and Service
Office.

SOFTWARE PRODUCTS AVAILABLE

Some or all of the following products are available for each
program listed in this catalog.

a. Punched paper tape, punched metallized-mylar
tape, punched cards, 7-track magnetic tape, or
9-track magnetic tape, each containing the program
or routine in binary form.

b. Punched paper tape, punched metallized-mylar
tape, punched cards, 7-track magnetic tape, or
9-track magnetic tape, each containing the program
in source-language form,

c¢. A program listing, showing in printed form each
instruction in the program or routine.

d. Program documentation, describing the program,
explaining any special operating procedures that
may be required, and providing other pertinent
information on the program or routine. For pro-
grams which operate under the BCS, MTS, RTE,
DOS, or DOS-M Operating System, operating pro-
cedures are relatively brief because standard proce-
dures applicable to the operating system are
usually employed.



Punched paper tape, containing the program in source
language form, is available for all contributed programs.
This tape allows easy modification of the program or
routine to suit the wuser’s needs. (As noted earlier,
contributed software is usually designed for the specific
needs of a single user, and may not have the flexibility of
HP supported software.)

Section 4 of this catalog provides a list of the tapes and
other materials which can be ordered for each program.

USE OF PROGRAMS BY OPERATING SYSTEMS

Some of the software products listed in this catalog are
furnished in absolute-address form. These products func-
tion as independent programs. The remaining software
products are provided in relocatable form. These products
are either operating systems or programs intended for use
with operating systems. When an abstract does not specify a
particular operating system or systems for a relocatable
program, the program can be used with the BCS, MTS,
RTE, DOS, or DOS-M Operating System.

EQUIPMENT REQUIRED

Unless otherwise stated in the applicable abstract, the soft-
ware products listed in this catalog can be employed with
any computer in the HP 2114, 2115, 2116, or 2100 series,
provided the computer system includes the accessories
listed in the abstract. A teleprinter is a necessary item for
some programs, but since a teleprinter is included in every
HP computer system, this accessory is not listed as a
required item.

Equipment requirements are not stated for the five program
systems which constitute the BCS, MTS, RTE, DOS, and
DOS-M Operating Systems. When a computer system is
intended for use with one of these operating systems, at
least the minimum amount of equipment required by the
operating system is supplied at the time of site installation.
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In the case of user programs intended for an operating
system, only equipment which is beyond the minimum
requirements of the operating system is listed.

When the amount of core storage required by a program is
not stated in an abstract, 4K (4,096 16-bit words) is
sufficient. This is the minimum amount of core storage
available in HP computers.

Included in this catalog are numerous drivers for Hewlett-
Packard instrumentation devices. Information on these
devices is provided in the HP Instrument Catalog.

CLASSIFICATION OF PROGRAMS

The software products listed in this catalog are classified in
accordance with the type of operation performed. There
are ten major classification groups, each divided into a
number of minor groups. Table 1-1 lists the major and
minor groups, and indicates the classification code asso-
ciated with each group. For some categories in table 1-1, no
programs are presently available from Hewlett-Packard.

THE ABSTRACTS

The abstracts are furnished after table 1-1. To find a
particular abstract when the classification code is known, it
is merely necessary to examine the classification code
number at the top of each page; the code numbers are in
numerical sequence. The programs themselves are arranged
numerically, by program number, within each classification
group.

To find an abstract when only the program number is
known, refer to Section III of the catalog, where all pro-
grams are listed in sequence by program number. Section
III gives the classification code for each program, permitting
the abstract to be found.

When seeking a program to perform a particular function,
make reference to Section II, where programs are listed
under key words and phrases applicable to the program.



A000, OPERATING AND PROGRAMMING SYSTEMS

A001, TIME-SHARED OPERATING SYSTEMS

20596F, HP 2000A TIME-SHARED BASIC SYSTEM

This software product is a program system which permits
up to 16 persons to use the computer and its associated I/O
devices. Each user employs a teleprinter to communicate
with the central processor and to receive pre-programmed
messages. Because of program interleaving, each user
receives immediate response from the central processor, and
is unaware of the presence of other users. Additionally,
each user not only has access to programs which are avail-
able to other users, he also has his own program library and
data storage area. The teleprinters can be situated up to one
mile (1.5 kilometers) from the central processor when
simple wire connections are employed. Alternatively, by
using suitable coupling equipment in conjunction with
voice-grade telephone circuits, the teleprinters can be
situated in any part of the world.

Some typical business uses of the program system are the
following:

a. Engineering and research: all types of technical
computation,

b. Manufacturing: master scheduling, line scheduling,
decisions on new processes, cost analysis.

¢. Finance: Monthly and yearly budgets, financial state-
ments, modeling and planning, investment decision
making.

d. Quality assurance: Test contirol and statistical

analysis.

e. Marketing: Forecasting, profit analysis, product
status reports, product planning, market analysis,

f. Inventory:
analysis.

Inventory control, reordering, usage

g. Field Service: Service contract generation, parts
information, frequency-of-failure analysis.

Further information on the program system is provided in
the publications 2000A: A Guide to Time-Shared BASIC
(HP order no. 0200-90002) and 2000A: Time-Shared
BASIC System Operator’s Guide (HP order no.
02000-90001).

The 20596 program system must be used in the 2000A
Time-Shared System, which consists of the program system,

an HP 2116 computer, and additional components as
specified in the aforementioned Operator’s Guide,

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

22403A, HP 2870/7900 EIGHT CHANNEL DISC TIME
SHARE BASIC SYSTEM

This system is a modification of HP 2000B Time Share
BASIC to provide users with a small low cost disc based
time sharing system. The HP 2870/7900 moving head disc
drive helped to achieve this cost objective.

Since the HP 2870/7900 discs are much slower than the
fixed head disc, a number of compromises had to be made.
The number of ports was limited to eight, and the number
of disc data files accessible in a single program was four.
These modifications significantly decreased the number of
disc accesses and the memory required, but each user has a
working area of approximately 2730 computer words.

Minimum hardware requirements include an HP 2116B
with 16K core, 2 channels DMA, EAU, Power Fail/Auto
Restart, photoreader, Time Base Generator, an HP 2754
teleprinter, up to eight HP 2752 teleprinters, an HP 2870A
and T900A Disc Drive with controller and interface, and an
HP 2881A Power Supply.

Assembly language, absolute.

Contributed:
Kile Baker, John Shema, Nick Schrauger
Montana State University

242308, HP 2000C TIME-SHARED BASIC SYSTEM

The most recent addition to the family of HP time-sharing
systems, the 2000C system uses two computers—one for
actual computation and the other for controlling access to
the main computer. The system supports up to 32
terminals; programs can be entered through the terminal
keyboard or through the paper tape reader.
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Each user has access to three libraries—a public library, his
own private library that cannot be accessed by anyone else,
and the intermediate library available to a group of users.

Compared to the HP 2000A and 2000B time-sharing sys-
tems, the 2000C offers the following advancements in
system features and further extensions to the BASIC
language:

a. Moving-head discs are a key feature of the system. Up
to eight discs are allowed and provide greatly
increased storage capaicty for programs and files.

b. Special system commands permit the operator to
store selected user programs and files on the fixed-
head drum for rapid access.

c. The language processor now features formatted out-
put, providing more precise control of printing and
extending line length beyond the usual limit of 72
characters per line through use of PRINT USING and
IMAGE statements.

d. A magnetic tape transport allows the system operator
to load and dump the entire system or selected user
programs and files. With the mag., tape transport
feature, the computer and peripheral equipment can
be used easily for other applications such as batch
processing.

e. Length of a single program has been extended to over
10,000 (16-bit) words—about 1000 BASIC state-
ments per program.

f. For larger programs, the CHAIN and COMMON state-
ments allow virtually unlimited program lengths, with
variables common to all programs.

g. File size has been increased to 16 million characters—
over 8 million 16-bit words.

h. A program may reference many files, limited only by
available disc storage space.

Further information on the system is provided in the
publications 2000C: A Guide to Time-Shared BASIC (HP
order no. 02000-90016) and 2000C: Time-Shared BASIC
Operator’s Guide (HP order no. 02000-90017).

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

24231A, HP 2000B/C TIME-SHARED BASIC COMMUNI-
CATIONS PROCESSOR '

The HP 2000B Time-Shared BASIC System has been
separated into modules to facilitate future updates and
sharing of modules between the HP 2000B System and
other similar systems. This is the terminal multiplexing
module for the 2000B and 2000C Systems. This and other
2000B TSB modules obsolete the HP 2000B System, HP
Order Number 20877.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

24232B, HP 2000C TIME-SHARED BASIC LOADER
(HP 2883 DISC)

This program is used with an HP 2000C Time-Shared
BASIC system that contains HP 2883 and HP 2884 disc
files. The loader provides system loading and dumping
(backup) on HP 3030 or HP 7970 magnetic tape drives.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

24233B, HP 2000C TIME-SHARED BASIC LOADER
(HP 2870 DISC)

This program is used with an HP 2000C Time-Shared
BASIC system with an HP 2870 disc. The loader provides
system loading and dumping (backup) on HP 3030 or HP
7970 magnetic tape drives.

Assembly language, absolute.

HP supported:
Data System Development Division (Cupertino)

24234B, HP 2000B TO HP 2000C CONVERSION (HP 2883
DISC)

This program is used when a HP 2000B TSB system is being
upgraded to a 2000C TSB with HP 2883 disc and it is desired
to retain user programs and/or files on the new system. HP
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2000A systems which are being updated to 2000C TSB sys-
tems must be converted to 2000B systems as an intermediate
step, requiring complete 2000B software.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

24235B, HP 2000B TO HP 2000C CONVERSION (HP 2870
DISC)

This program is used when a 2000B TSB system is being up-
graded to an HP 2000C TSB with HP 2870 disc and it is
desired to retain user programs and/or files on the new sys-
tem. HP 2000A systems which are being updated to 2000C
TSB systems must be converted to 2000B TSB systems as
an intermediate step, requiring 2000B software.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

24238B, HP 2000C TIME-SHARED BASIC LOADER

The HP 2000B Time-Shared BASIC System has been
separated into modules to facilitate future updates and
sharing of modules between the HP 2000B System and
other similar systems. This is the loader module, and it has
been corrected to verify file marks correctly on the HP
7970 magnetic tape. This and other HP 2000B TSB
modules obsolete the HP 2000B System, HP Order Number
208717.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

24239B, HP 2000B TIME-SHARED BASIC SYSTEM

The HP 2000B Time-Shared BASIC System has been
separated into modules to facilitate future updates and
sharing of modules between the HP 2000B Systems and
other similar systems. This is the system module, and it
includes the following corrections:

1-6

a. Blanks are now stripped from commands.

b. ENTER accepts plus (+) and minus (-) when inputting
a humber.

c¢. ENTER does not strip off leading blanks.
d. DELETE does not allow parameters 9999,

e. KILLID removes directory entries properly when the
last track contains only the ending pseudo entry.

f. An attempt to print a string greater than 72 charac-
ters is flagged as an error.

g. A simple variable appearing in COMMON more than
once is flagged as an error.

h. All lower case characters are converted to upper case,
except in quoted strings and string inputs to INPUT
and ENTER statements.

i. Appending a program after scratching another pro-
gram which had at least one variable in common will
not cause an error.

j. Possible loss of a program previously stored by a
CSAVE has been eliminated.

k. Aborting a program which has just filled the output
buffer will not cause a buffer wrap-around.

1. SLEEP is no longer aborted if a key on the teleprinter
is pressed while SLEEP is logging off the users.

.The problem that erroneously caused the message

NAM-XXX-ONLY 6 CHARS ACCEPTED has been
eliminated.

This and other HP 2000B TSB modules obsolete the HP
2000B System, HP order number 20877.
Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

24253B, HP 2000C TIME-SHARED BASIC LOADER
(HP 7900 DISC)

This program is used with an HP 2000C Time-shared BASIC
system with an HP 7900 disc. The loader provides system
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loading and dumping (backup) on HP 3030 or HP 7970
magnetic tape drives.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)
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24254B, HP 2000B TO HP 2000C CONVERSION (HP 7900
DISC)

This program is used when a 2000B TSB system is being up-
graded to a 2000C TSB with 7900 disc and it is desired to
retain user programs and/or files on the new system. 2000A
systems which are being updated to 2000C TSB systems
must be converted to 2000B TSB systems as an intermediate
step, requiring 2000B software.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)
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20017C, BCS TELEPRINTER DRIVER D.00

This BCS driver controls teleprinter I/O operations.

Equipment required is one HP 2752 or 2754 Teleprinter,
with interface kit.

Assembly language, relocatable.

HP supported:
Data Systems Development Division (Cupertino)

20322A, 4K SIO BUFFERED TELEPRINTER DRIVER

Used by 4K computers, this SIO driver controls teleprinter
I/O operations.

Equipment required is one HP 2752 or 2754 Teleprinter,
with interface kit.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

203234, 8K SIO BUFFERED TELEPRINTER DRIVER

Used by 8K computers, this SIO driver controls teleprinter
I/O operations.

Equipment required is one HP 2752 or 2754 Teleprinter,
with interface kit.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

20329A, 12K SIO BUFFERED TELEPRINTER DRIVER

Used by 12K computers, this SIO driver controls teleprinter
1/O operations.
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Equipment required is one HP 2752 or 2754 Teleprinter,
with interface kit.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

20330B, 16K SIO BUFFERED TELEPRINTER DRIVER

Used by 16K computers, this SIO driver controls teleprinter
1/0 operations.

Equipment required is one HP 2752 or 2754 Teleprinter,
with interface kit.

Assembly language, absolute,

HP supported:
Data Systems Development Division (Cupertino)

20741D, RTE TELEPRINTER DRIVER (DVRO00)
This RTE driver controls teleprinter I/O‘operations.

Equipment required is one HP 2752 or 2754 Teleprinter,
with interface kit.

Assembly language, relocatable.

HP suppotrted:
Data Systems Development Division (Cupertino)

20985D, DOS TELEPRINTER DRIVER (DVR00)

This DOS and DOS-M driver controls teleprinter 1/0
operations.

Equipment required is one HP 2752 or 2754 Teleprinter,
with interface kit.

Assembly language, relocatable,

HP supported:
Data Systems Development Division (Cupertino)
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22237C, TELEPRINTER/LINEPRINTER OUTPUT SE-
LECTOR FOR HP BASIC

This routine, which operates under the 20392A BASIC
Operating System, allows an operator to transfer teleprinter
I/O operations to either of two teleprinters. One or both of
the teleprinters can be at a remote site, connected to the
computer by a telephone data-link system. Transfer from
one teleprinter to the other is accomplished in any of the
following ways:

a. The word “BYE” is typed (or read from punched
tape) on the teleprinter currently recognized by the
program,

b. When the computer is halted, a number is entered
into the switch register. The transfer takes place when
the computer is started.

c. The program calls a transfer routine.

When the transfer takes place, the teleprinter which will be
recognized by the program types “READY.”

Assembly language, absolute.

Contributed:
Roy Jacobus
Westinghouse Electric Co.

22243A, BCS TELECOMMUNICATIONS DRIVER D.50

This BCS driver, functioning under the requirements of
IBM Binary Synchronous Line Control, transfers data to or
from telecommunication devices. Use of the driver requires
an understanding of the information in IBM System Refer-
ence Library Manual — General Information — Binary
Synchronous Communications (GA27-3004-1). The driver
is used in conjunction with the BCS Buffered Teleprinter
Driver (D.00), program 20017,

The BCS Telecommunications Driver (D.50) recognizes
three character codes: ASCII, EBDIC, and G-BIT TRANS-
CODE. In addition, transparent mode is provided, in which
data-link control characters may be transmitted without
taking on control functions as would be the case in the
transmission of binary data, Also provided is conversational
mode, in which the two terminals alternately send and
receive data.
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The driver can be used only with asynchronous data trans-
fer devices. Either standard or buffered I/O control can be
used.

Equipment required is one telecommunications I/O device
with interconnecting cable, one HP 12539 Time Base
Generator Interface Kit, and one HP 12587 Asynchronous
Data Set Interface Kit.

Assembly language, relocatable.

Contributed:
Bill Alexander
HP, Midwest Sales Region

22244B, 16K BINARY SYNCHRONOUS CONTROLLED
DATA COMMUNICATIONS PROGRAM

This program provides data communications capability
between two Hewlett-Packard 2100 series computers. This
utility is designed to be used in conjunction with D.50,
22328, a BCS Telecommunications Driver. Interactive
commands and messages allow the operator to specify the
transmission code, ASCII, EBCDIC, or 6-bit TRANSCODE
through a system console teleprinter. The user may also
specify the direction of transmission, the source or destina-
tion peripheral device, the mode of transmission, and
various other functions. All data transmitted is compressed
before transmission and expanded upon reception in
blocked or unblocked mode.

Equipment required includes 16K core, an HP 2752 or
2754 teleprinter, a BELL 202C Modem, and an HP 12539
Time Base Generator.

Assembly language, relocatable.

Contributed:
Bill Alexander
HP, Midwest Sales Region

22245A, USER INTERFACE TO BCS TELECOM-
MUNICATIONS DRIVER D.50

Identified as BSCIN, this routine serves as a user’s interface
with program 22243A, BCS Telecommunications Driver
(D.50). BSCIN relieves the programmer of such housekeep-
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ing tasks as handshaking with a remote terminal, auto-
answering, initializing the time base generator, adding
control characters to messages, etc. As a result, telecom-
munications I/O operations are performed in a fashion
similar to I/O operations with peripheral units at the local
computer. More specifically, for a telecommunications
operation the programmer simply codes a subroutine call to
BSCIN, and furnishes a parameter list. The call can be made
either from Assembly Language, FORTRAN, or ALGOL.

Equipment required is one HP 12539A Time Base Genera-
tor Interface Kit, and one HP 12587A Asynchronous Data
Set Interface Kit.

Assembly language, relocatable.

Contributed:
Bill Alexander
HP, Midwest Sales Region

22246A, DOS-M REMOTE TAPE READER DRIVER
(DVRO00, DVROT)

This DOS-M routine consists of two teleprinter drivers
which replace the standard driver (routine 20985), and
permit the use of a remote system-control teleprinter.
Communication between the teleprinter and the computer
is furnished by a telephone data-link system.

One driver in this routine, with entry point DVRO7,
controls I/O operations with the punch tape reader in the
remote teleprinter. The second driver, with entry point
DVROO0, controls the remaining teleprinter functions (key-
board input, type output, and punch output). A lockout
between the two drivers prevents their being used
simultaneously.

The separate driver for the tape reader is necessitated by
the use of an HP 2749 Teleprinter as the remote teleprinter,
rather than the Model 2752 or 2754 which is employed for
local use. The 2749 offers the advantage that the tape
reader is started and stopped by control characters fur-
nished on the data line. The 2752 or 2754 requires a
separate wire for this purpose, which in remote operation
would necessitate an additional communication channel
between the computer and the teleprinter.

In the tape reader portion of the routine, an ASCII DC1
(device control 1) character starts tape motion, and an
ASCII DC3 character stops the tape. The remaining tele-
printer functions in the same manner as for a 2752 or 2754
Teleprinter.

This program functions under the DOS-M Operating
System. It will not operate under DOS or other program
systems without modification.

Equipment required is a computer with at least 12K storage
capacity, one HP 2749 Teleprinter, and one data-link
system with interface kit.

Assembly language, relocatable.

Contributed:
Denis Winn
HP, Data Systems

22311A, BCS POWER FAIL TELEPRINTER DRIVER
WITH AUTORESTART OPTION

This BCS teleprinter driver incorporates a power fail
routine for any HP 21XX computer with power fail. It
saves and restores all the registers including the switch
register. If the autorestart option is available, this driver will
restart the program at the interrupted point and restore the
teleprinter to its previous status.

If the full capability of this routine is used to drive a
complete paper tape system including photoreader and
high-speed punch, then this driver alone will revive the
complete paper tape system after autorestart.

Equipment required is any 4K HP computer with power
fail, an HP 2752A or 2754 teleprinter, and optionally,
autorestart.

Assembly language relocatable.

Contributed:
Enrico P. Mariani
HP, Italy/Milan

22328A, BCS TELECOMMUNICATIONS DRIVER FOR
SYNCHRONOUS AND ASYNCHRONOUS DEVICES

D.50 is designed to interface telecommunication synchro-
nous or asynchronous devices using IBM’s Binary Synchro-
nous Control line discipline. The driver may be used for
data communications between two 2100 series computers,
a 2100 series computer and an IBM computer with a
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telecommunications adapter, or a 2100 series and any
terminal (or other computer) operating under BSC line
discipline (as an IBM 2780). The synchronous mode of the
driver is required with most IBM equipment.

All requests to D.50 must be a standard formatted request
to .IOC, buffered or unbuffered. The function processors in
D.50 services requests to CLEAR, READ, WRITE, HAND-
SHAKE, AUTO-ANSWER, RECEIVE TO SEND, SEND
END OF FILE, and EXTENDED STATUS.

D.50 will support three different character codes — ASCII,
EBCDIC, and 6-bit TRANSCODE. In addition, transparent
mode is provided where data link control characters may be
transmitted as data without taking on control meaning as
would be required in the transmission of binary data.
Conversational mode is also provided where both terminals
alternately send and then receive data.

Coupled with HP’s 12621A and 12622A synchronous inter-
face boards or 12587A Asynchronous Data Set Interface
Kit, 125639A Time Base Generator, and an appropriate
modem, this driver will allow an HP 2100 series computer
to communicate directly with an IBM or BSC terminal. The
calling program initiates the appropriate function calls to
carry out data transmissions. Included with this driver is a
calling program which makes a 2100 computer simulate an
IBM 2780 terminal. Also, this driver will interface directly
with contributed programs 22244 and 22245 for 2100 to
2100 series computer communication.

Assembly language, relocatable.

Contributed:
Rich Nielsen
HP, Palo Alto

22367A, 8K BINARY SYNCHRONOUS CONTROLLED
DATA COMMUNICATIONS PROGRAM

This program provides data communications capability
between two Hewlett-Packard 2100 series computers. This
utility is designed to be used in conjunction with D.50,
22328, a BCS Telecommunications Driver. Interactive
commands and messages allow the operator to specify the
transmission code, ASCII or EBCDIC, through a system
console teleprinter. The user may also specify the direction

of transmission, the source or destination peripheral device,
the mode of transmission, and various other functions. All
data transmitted is compressed before transmission and
expanded upon reception in blocked or unblocked mode.

Equipment required included 8K core, an HP 2752 or 2754
teleprinter, a BELL 202C modem, and an HP 12539 Time
Base Generator.

Assembly language, relocatable.

Contributed:
Bill Alexander
HP, Midwest Sales Region

22372A, HP 2100 REMOTE BATCH TERMINAL TO A
UNIVAC 1108

This program allows an HP 2100 series computer to operate
as a remote batch terminal to a Univac 1108. The HP 2100
series computer simulates the operation of a Univac 1004 as
a remote batch terminal to a Univac 1108 via standard
telecommunications techniques. The program conforms to
Univac specifications for the 1108 operating systems,
EXEC 11 and EXEC 8.

Basically this program operates by sending and receiving
control information and data buffers. This program handles
only the communications logic; it relies on external subrou-
tines for assembly of data buffers, compression, and code
conversion. Data buffers sent and received consist of 320 or
330 characters of compressed or uncompressed data. All
data sent and received is in excess-three code, XS-3
(Univac’ 1004 standard). The supporting documentation
details Univac’s communication techniques, compression
techniques, and XS-3 code.

{
This program"’ operates under BCS in an 8K 2100 series

computer using a 12618A Synchronous Data Set Interface
and a 201A3 Bell Data Set (200 Baud Synchronous).

Assembly language, relocatable.
Contributed:

Jerry Reaugh
Data Systems
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22374A, A BCS ASYNCHRONOUS DATA SET INTER-
FACE DRIVER

This driver establishes data communications between HP
2100 series computers and the TC-380 Olivetti buffered
terminal. It allows the HP computer to input or output
control signals with the following features; half-duplex
transmission, 1200 bits/sec., even parity, 8-bit characters, 1
start bit, and 1 stop bit. The driver also initiates, continues,
and completes all data transmission or reception commands
via an HP 12587 Interface Board.

On read requests, the driver receives character per character
one Olivetti formatted buffer with a maximum of 230 ISO
coded characters. It translates these characters into an
ASCII packed buffer or an XS-3 buffer properly formatted
for communication with a Univac 1108 computer. On write
requests, the driver translates into ISO code and sends one
ASCII packed buffer or one formatted XS-3 buffer char-
acter per character to the Olivetti terminal.

The communication procedures are selecting and polling.
One useful application of this driver is in the environment
where an HP minicomputer handles I/O for a Univac 1108
computer,

Assembly language, relocatable.

Contributed:
Elizabeth Caloyannis
HP, France/Orsay

22387A, D.70 REVERSE CHANNEL TELECOMMUNICA-
TIONS DRIVER

D.70 is an input/output driver, written in the form of a
subroutine, designed to operate in an interrupt controlled
BCS environment. It interfaces HP 2100 series computers
to telecommunication devices under an ARQ (Automatic
Request for Resend) line discipline. Reverse channel is used
as the request for resend medium. The driver supports HP’s
asynchronous I/O boards coupled to any appropriate
modem with reverse channel feature (as a BELL 202C).

The ARQ method used by this driver can considerably
increase throughput rates, especially for short data blocks.
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In effect, it simulates a pseudo full-duplex line on a half-
duplex circuit.

Equipment required includes 8K core, an HP 12539 Time
Base Generator, an HP 12587A Asynchronous Data Set
Interface Kit, and an appropriate modem with the reverse
channel feature, BELL 202C.

Assembly language, relocatable.

Contributed:
Rich Nielsen
HP, Corporate

22394A, CORE-SAVING TELEPRINTER I/O DRIVER
AND CODE CONVERSION ROUTINE

This driver allows a FORTRAN compiled program to
bypass the formatter, .IOC., and standard BCS drivers for
conversational ASCII text and real data input/output on a
single teleprinter. It is a completely self-contained relo-
catable I/O system with ASCII and real code conversion
routines using only 6007 words. Thus core amounting to
800(10) * .IOC. + drivers are saved over the usual for-
matted read/write. In a 4K machine, this results in the user
having an extra 1K available for raw FORTRAN code.

All relocatable binary code including this driver and the
library must be loaded and punched onto an absolute tape
without .IOC., the formatter, or the BCS drivers by using
the contributed Offline Relocating Loader, HP 22297.

Assembly language, relocatable.

Contributed:
Don Mactaggart
Canadian Marconi Company

24123A, 4K SIO TELEPRINTER DRIVER, LP-COMPAT

Used by 4K computers, this SIO driver controls teleprinter
1/O operations. If a line printer is also used, the line printer
driver overlays the print and punch portions of the tele-
printer driver; as a result, all print outputs are forwarded to
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the line printer. If tape punching is required when the
teleprinter driver is overlaid, a separate tape punch is used,
with its own driver, If no line printer is configured, tele-
printer print outputs are forwarded to the teleprinter,

Equipment required is one HP 2752 or 2754 Teleprinter,
with interface kit. An optional I/O device is an HP 2767 or
2778 Line Printer, with interface kit.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

24125A, 8K SIO TELEPRINTER DRIVER, LP-COMPAT

Used by 8K computers, this SIO driver controls teleprinter
I/O operations, If a line printer is also used, the line printer
driver overlays the print and punch portions of the
teleprinter driver; as a rvesult, all print outputs are
forwarded to the line printer. If tape punching is required
when the teleprinter driver is overlaid, a separate tape
punch is used, with its own driver. If no line printer is
configured, teleprinter print outputs are forwarded to the
teleprinter,

Equipment required is one HP 2752 or 2754 Teleprinter,

with interface kit. An optional I/O device using this routine

is an HP 2767 or 2778 Line Printer, with interface kit.
Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

24127A, 16K SIO TELEPRINTER DRIVER, LP-COMPAT

Used by 16K or larger computers, this SIO driver controls
teleprinter I/O operations. If a line printer is also used, the
line printer driver overlays the print and punch portions of
the teleprinter driver; as a result, all print outputs are
forwarded to the line printer. If tape punching is required
when the teleprinter driver is overlaid, a separate tape
punch is used, with its own driver, If no line printer is
configured, teleprinter print outputs are forwarded to the
teleprinter.

Equipment required is one HP 2752 or 2754 Teleprinter,
with interface kit. An optional I/O device is an HP 2767 or
2778 Line Printer, with interface kit.

Assembly language, absolute.

HP supported: .
Data Systems Development Division (Cupertino)

24157B, DOS-M SYSTEM TELEPRINTER DRIVER
(DVRO5)

This DOS-M driver controls keyboard input and typewriter
output operations for the teleprinter. The driver is core
resident, and to conserve storage space the means for
reading or punching tape at the teleprinter is not provided.
If teleprinter tape reading and tape punching are required,
program 20985 is used.

Assembly language, relocatable.

HP supported:
Data Systems Development Division (Cupertino)
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20098C, BCS 40 BIT OUTPUT REGISTER DRIVER D.54

This driver forwards up to 40 bits in a single output opera-
tion to an HP 562AR or 5050A/B Digital Recorder. The
driver can also be used with two 40-bit output register in-
terface kits to permit employment of all 18 columns of an
HP 5050A/B Digital Recorder. As a further use, this driver
can furnish 40 bits to an HP 2759A Frequency Synthesizer
Programmer or other suitable I/O device.

Equipment required is one or two HP 40-bit output register
interface kit, and a suitable output device.

Assembly language, relocatable.

HP supported:
Automatic Measurement Division

20502B, TIME BASE GENERATOR DRIVER (D.43)

This routine serves as a time-of-day clock for the Data
Acquisition and Control Executive (DACE) Operating
System.

Equipment required is one HP time base generator interface
kit.

Assembly language, relocatable.

HP supported:
Automatic Measurement Division

22002A, TIME-OF-DAY CLOCK
After initially being set to the correct time, this routine
furnishes the time of day on demand. Units are hours,
minutes and seconds. As an additional feature, elapsed time
can be measured without interfering with the time-of-day
function. The clock stops when the computer halts.
One HP 12539 Time Base Generator is required.

Assembly language, relocatable,

Contributed.

22071A, HP 12539A TIME BASE GENERATOR DRIVER
— FORTRAN CALLABLE

This routine provides a means for measuring the time of
day. Elapsed time can also be measured. The time-of-day
and elapsed time functions may be used simultaneously
without restrictions.

When time-of-day is read out, the units are hours, minutes,
and seconds, each expressed as a floating point number.
Elapsed time is indicated in hundredths of seconds,
expressed as a single floating point number.

For time-of-day use, the routine must be initiated with the
current time, In either use, the routine causes a program
interrupt every 10 milliseconds; the time-of-day and elapsed
time counts are then incremented if necessary. When the
program halts, the time-of-day and elapsed time counts
stop.

Equipment required is one HP 12539A Time Base Genera-
tor Interface Kit.

Assembly language, relocatable,

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22112A, HP 12539A TIME BASE GENERATOR DRIVER
— BASIC CALLABLE

This routine provides a means for measuring the time of
day. Elapsed time can also be measured. The time-of-day
and elapsed time functions can be used simultaneously
without restricticns.

When time-of-day is read out, the units are hours, minutes,
and seconds, each expressed as a floating point number.
Elapsed time is indicated in hundredths of a second,
expressed as a single floating point number.

For time-of-day, the routine must be initialized with the
current time, In either use, the routine causes a program
interrupt every 10 milliseconds; the time-of-day and elapsed
time counts are then incremented if necessary. When the
program halts, the time-of-day and elapsed time counts
stop. The routine operates under the 20392A BASIC
Operating System.
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Equipment required is one HP 12539A Time Base

Generator Interface Kit.
Assembly language, absolute.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22170A, SYNCHRONOUS HIGH SPEED DATA ACQUISI-
TION PROGRAM

Intended for use with any high speed data source furnishing
16-bit words at a regular rate, this program transfers data to
an HP 2770A Disc Memory. For a disc memory operating
from a 50-Hertz power source, data transfer rates as high as
137,000 words per second can be achieved. For a 60-Hertz
power source, throughput rates up to 164,000 words per
second are possible,

Equipment required is one HP 2770A Disc Memory with
interface kit, and the Direct Memory Access option for the
computer,

Assembly language, absolute.

Contributed:
Vittorio Baldini
HP, Italy/Milan

22195A, PROGRAM EXECUTION TIMER

The purpose of this routine is to accurately measure pro-
gram execution time. Correction is made for the time taken
to service interrupts. The execution time is printed out in
seconds, correct to four decimal places. The maximum time
which can be measured is 32,768 seconds (9 hours, 6
minutes, and 8 seconds).

Equipment required is one HP 12539 Time Base Generator.
Assembly language, relocatable.
Contributed:

Warren Nelson
HP, Canada/Ottawa

22229B, HP 12551A/B RELAY REGISTER INTERFACE
DRIVER — FORTRAN CALLABLE

Used with the HP 12551A or 12551B Relay Output
Register, this routine opens or closes any specified relay
contact, In addition, all relay contacts can be opened
simultaneously. After contact opening or closure, the
routine remains in a waiting loop for approximately 300
milliseconds to allow time for relay contacts to settle.

Equipment required is one HP 12551A or a 12551B Relay
Output Register, with interface kit.

Assembly language, relocatable.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22271B, ZEISS DMC 25 COLORIMETER DRIVER —
FORTRAN CALLABLE

This driver measures the remission of a material which is
irradiated with light between 380 nm and 725 nm wave-
length from the Zeiss DMC 25 Colorimeter. These values in
steps of 5 nm are the base from which to calculate color
contents and color differences of materials with subjective
equal colors. FORTRAN callable.

Equipment required is one HP 2752A teleprinter, an 8K
computer, an HP Data Source Interface card, and the Zeiss
DMC 25 Colorimeter.

Assembly language, relocatable.

Contributed:
Klaus Stamer
HP, Germany/Frankfurt

22275B, ZEISS DMC 25 COLORIMETER DRIVER —
BASIC CALLABLE

This driver measures the remission of a material which is
irradiated with light between 380 nm and 725 nm wave-
length from the Zeiss DMC 25 Colorimeter. These values in
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steps of 5 nm are the base from which to calculate color
contents and color differences of materials with subjective
equal colors. It is used with the HP 20392A BASIC
operating system.

Equipment required is one HP 2752A teleprinter, an 8K
computer, an HP Data Source Interface card, and the Zeiss
DMC 25 Colorimeter.

Assembly language, absolute.

Contributed:
Klaus Stamer
HP Germany /Frankfurt

22313A, HP 12551B RELAY REGISTER INTERFACE
DRIVER — BASIC CALLABLE

The absolute modification to the HP 20392A BASIC
System opens or closes relay contacts on the HP 12551B
Relay Register. It checks the range and processes the
contact number. The driver waits in a loop to allow the
contacts to settle before returning to the calling program.

Assembly language, absolute.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22382B, SYNCHRONOUS DATA COMMUNICATIONS
DRIVERS FOR BCS, D.60 AND D.61

BCS drivers D.60 and D.61 represent an extension of the
hardware capabilities of Synchronous Data Communication
Interfaces for HP Computers in a BCS software environ-
ment. They are control character free and procedure
(control character sequences) free.

Both drivers call a user written routine that uses up to 8
modes of transmissions or different sets of control charac-
ters consistent with selected disciplines for synchronized
transmission of binary-coded data.

Communication procedure (control character sequences) is
completely under the responsibility of the program that
calls the drivers D.60 and D.61 via .IOC.

These two drivers allow simple, half-duplex and full duplex
communication.

Equipment required includes any HP 2100 computer, an
HP 12618A Synchronous Data Set or HP 12621 A Synchro-
nous Data Set, an HP 12622A Synchronous Data Set, and a
Synchronous Modem or Data Set compatible with the hard-
ware specifications of the Interface Kit.

Assembly language, relocatable.

Contributed:
Ferdinando Longoni
HP, Germany/Boblingen

29001A, COMPUTER SERIAL
DRIVER DVR65

INTERFACE RTE

DVRG6 is a relocatable assembly language driver that inter-
faces the HP 12665 Computer Serial Interface Card to the
HP 2005 RTE system. The HP 12665 card provides a means
of communication between two computers. DVR65 is
capable of communicating with any number of HP 12665
cards in the RTE system. DVR65 can communicate with
either another RTE DVRG65 driver or a BCS D.65 driver.

Assembly language, relocatable.

HP supported:
Automatic Measurement Division

29002A, COMPUTER SERIAL INTERFACE BCS DRIVER
D.65

D.65 is a relocatable assembly language driver for the HP
12665 Computer Serial Interface Card. The HP 12665 In-
terface provides a means of communications between two
computers, each computer having its own HP 12665 Inter-
face and driver.

D.65 can communicate with either another BCS D.65 Driver
or a RTE DVR.65 Driver. FORTRAN/ALGOL READ or
WRITE Statements are not allowed with D.65.

Assembly language, relocatable.

HP supported:
Automatic Measurement Division



A003, 1/0, SPECIAL DEVICE (continued)

29003A, COUPLER SERIAL INTERFACE RTE DRIVER
DVR66

DVRG66 is a relocatable assembly language driver that trans-
fers data between the HP 2570A/2575A Coupler/Controller
(interfaced with a HP 12813) card and the HP 2005 RTE
systems (operating in a HP 2100 family computer interfaced

with a HP 12665 card. Any number of HP 2570A/2575A
Coupler/Controllers can be controlled by DVR66.

Assembly language, relocatable.

HP supported:
Automatic Measurement Division

A004, 1/0, STATUS PROCESSING

22236A, FORTRAN I/0 STATUS FUNCTION

This routine uses a variable calling sequence to provide
status information on selected unit reference numbers, Use
of the routine obviates waiting in the .DTA loop in the
formatter. Additionally, a variable length calling sequence
permits requests for transmission log and hardware status.

Assembly language, relocatable.

Contributed:
Stroud Custer
HP, Eastern Sales Region
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14900B, BCS 6936A MULTIPROGRAMMER DRIVER
(D.61)

This BCS driver transfers control data from the calling
program to a device controlled by an HP 6936A Multipro-
grammer Data Distribution System. The 6936A is an
equipment item which provides the means for controlling
up to 240 devices. These devices can vary widely in nature,
but typically they are such things as programmable power
supplies, attenuators, filters, modulators, function genera-
tors, CRT display units, X-Y or strip-chart recorders, servos,
stepping motors, valves, solenoids, alarm systems, or
memory testing systems. The routine performs the output
operations by the non-interrupt method, and it checks
legality and provides formatting for the 6936A
Multiprogrammer.

Equipment required is one HP 6936A Multiprogrammer
Data Distribution System with interface kit, and controlled
devices.

Assembly language, relocatable.

HP supported:
New Jersey and Berkeley Heights Division

14904 A, HP 6940A/6941A BCS DRIVER, D.61

This driver controls HP 6940A /6941 A Multiprogrammer sys-
tems under the basic control system (BCS). The driver per-
forms most general purpose software functions required for
efficient HP 6940A/6941A operation.

The functions are: (1) Normal read (with initial write). (2)
Read direct with no input gate. (3) Read direct with input
gate. (4) Read operator data. (5) Poll to first interrupter,
(6) Roll all. (7) Normal write. (8) Write with handshake.
(9) Clear.

These functions are classified as reads, writes, or clear. The
driver is not callable from high-level languages.

Assembly language, relocatable.

HP supported:
New Jersey Division

14909A, HP 6940A DRIVER FOR 20392A BASIC

This program establishes a 24000 BASIC subroutine which
controls a 6940A bi-directional multiprogrammer. The
subroutine overlays the BASIC matrix routines.

The calling sequence is
NNNN CALL (1,M,A,S,D,F)

where NNNN = the statement number, 1 identifies the
driver subroutine, M = mode of I/O transfer, A = decimal
select code, S = slot address, D = data value, and F = flag
returned by the driver (giving varying information depend-
ing upon the CALL and the 6940A response).

Assembly language, absolute

HP supported:
New Jersey Division

20008B, BCS 8-4-2-1 DATA SOURCE INTERFACE
DRIVER (D.40)

This BCS driver acquires measurements from any of the
following:

a. HP 2401C Integrating Digital Voltmeter

b. HP 2402A Integrating Digital Voltmeter
HP 3440A Digital Voltmeter

HP 3450A Multi-Function Meter

e. HP 3460A or 3460B Digital Voltmeter

f. Most HP counters with 8-4-2-1 or 4-2-2-1 BCD output

C.

d.

Meter function (type of measurement), meter range, and
other measurement conditions must be established prior to
execution of the routine. This can be done either manually
or by programming means. Automatic range selection can be
employed if the meter is equipped with this feature. The
measurement acquired is furnished to the calling program
either in the BCD form in which it is acquired from the
measuring instrument (8-4-2-1 or 4-2-2-1), or the reading
can be converted to ASCII digits if it is in 8-4-2-1 form. As
well as supplying the measured value to the calling program,
the routine furnishes an additional word to indicate the
type of measurement, and measurement range, for which
the meter is set.
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This driver is identical with routine 20011, except that it

does not offer conversion of 4-2-2-1 BCD data to ASCII

form.

Equipment required is one of the meters listed above, with

data source interface kit and interconnecting cable. The

meter can supply either 8-4-2-1 or 4-2-2-1 BCD data.
Assembly language, relocatable.

HP supported:
Automatic Measurement Div.

20009B, BCS DIGITAL VOLTMETER PROGRAM DRIVER
(D.41)

This BCS driver establishes measurement conditions in any
of the following devices:

a. HP 2401C Integrating Digital Voltmeter

b. HP 2402A Integrating Digital Voltmeter

c. HP 3450A Multi-Function Meter

The measurement conditions, established by means of
control words, consist of those of the following parameters
applicable to the device used:

a. Meter function (type of measurement)

b. Sample time

¢. Mode (measurement or calibration check)

d. Meter range

e. Delay (HP 3450A Multi-Function Meter only)

The routine does not acquire the measurement itself. This
function is reserved for routine 20008B or 20011B. Alter-
natively, a visual reading can be made, or the data can be
recorded on an external instrument.

Equipment required is one of the measuring devices listed
above, with interface kit.

Assembly language, relocatable,

HP supported:
Automatic Measurement Div.

20010C, BCS 8-4-2-1 SCANNER CONTROL DRIVER
(D.42)

This BCS driver controls an HP 2911 Guarded Crossbar
Scanner. Control words, furnished by the calling program,
establish the data channel to be sampled, delay before the
measurement is taken, and type of measurement (voltage,
resistance, or frequency).

The driver does not acquire the measurement itself. This
function is reserved for routine 200008B or 20011B. Alter-
natively, a visual reading can be made, or the data can be
recorded on an external instrument.

Equipment required is one HP 2911 Guarded Crossbar
Scanner, with interface kit and measuring instrument.

Assembly language, relocatable.

HP supported:
Automatic Measurement Div.

20011B, BCS 8-4-2-1/4-2-2-1 DATA SOURCE INTER-
FACE DRIVER (D.40A)

This BCS driver acquires measurements from any of the
following:

a. HP 2401C Integrating Digital Voltmeter
b. HP 2402A Integrating Digital Voltmeter
c. HP 3440A Digital Voltmeter

. HP 3450A Multi-Function Meter

e. HP 3460A or 3460B Digital Voltmeter
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Meter function (type of measurement), meter range, and
other measurement conditions must be established prior to
execution of the routine. This can be done either manually
or by programming means. Automatic range selection can
be employed if the meter is equipped with this feature. The
measurement acquired is furnished to the calling program
either in the BCD form in which it is acquired from the
measuring instrument (8-4-2-1 or 4-2-2-1), or the reading
can be converted to ASCII digits. As well as supplying the
measured value to the calling program, the routine furnishes
an additional word to indicate the type of measurement,
for which the meter is set, if this information is available as
a BCD meter output.

This driver is identical with routine 20008B except that it
also offers 4-2-2-1 BCD capability, though at the cost of a
greater core storage requirement for the routine.

Equipment required is one of the meters listed above, with
data source interface kit and interconnecting cable. The
meter can supply either 8-4-2-1 or 4-2-2-1 BCD data.

Assembly language, relocatable.

HP supported:
Automatic Measurement Div.

20012C, BCS 8-4-2-1/4-2-2-1 SCANNER CONTROL
DRIVER (D.42A)

This BCS driver controls an HP 2911 Guarded Crossbar
Scanner. Control words, furnished by the calling program,
establish the data channel to be sampled, delay, and type of
measurement (dc volts, ac volts, resistance, or frequency).

The driver does not acquire the measurement itself. This
function is reserved for routine 20008B or 20011B. Alter-
natively, a visual reading can be taken, or the data can be
recorded on an external instrument.

This routine is the identical with routine 20010C except
that it offers 4-2-2-1 digit capability, though at the cost of a
greater core storage requirement for the routine.

Equipment required is one HP 2911 Guarded Crossbar
Scanner, with interface kit and measuring instrument.

Assembly language, relocatable.

HP supported:
Automatic Measurement Div.

1-20

20024A, BCS DIGITAL VOLTMETER PROGRAM
DRIVER (D.41B)

This BCS driver establishes measurement conditions in an
HP 2402A Integrating Digital Voltmeter. To accomplish
this, a control word from the calling program specifies the
type of measurement, meter range (automatic range selec-
tion can be programmed if desired), and mode (measure-
ment or calibration check).

The driver does not acquire the measurement itself. This
function is reserved for routine 20008B or 20011B. Alter-
natively, a visual reading can be taken, or the data can be
recorded on an external instrument.

Equipment required is one HP 2402A Integrating Digital
Voltmeter including option 011 (computer control capa-
bility), and a programmer interface card.

Assembly language, relocatable.

HP supported:
Automatic Measurement Div.

20025A, BCS HP 2912 SCANNER CONTROL DRIVER
(D.42B)

This BCS driver controls an HP 2912A-001 Reed Scanner.
A control word, furnished by the calling program, estab-
lishes the data channel to be sampled and the delay. To
provide time for channel selection, the routine remains in a
waiting loop until the specified delay has elapsed.

The driver does not acquire the measurement itself. This
function is reserved for routine 20008B or 20011B. Alter-
natively, a visual reading can be taken, or the data can be
logged on an external recording device.

Equipment required is one HP 2912A-001 Reed Scanner
with scanner program interface card, and one measuring
instrument with interface card or cards.

Assembly language, relocatable.

HP supported:
Automatic Measurement Div.

20295A, RTE HP 12604B DATA SOURCE INTERFACE
DRIVER (DVR40)

This RTE driver acquires 8-4-2-1 BCD measurements from
an HP 2401C or 2402A Integrating Digital Voltmeter, or
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from other measuring devices that use the HP 12604B Data
Source Interface Kit. Meter function (type of measure-
ment), meter range, and other measurement conditions
must be established prior to execution of this routine. This
can be done either manually or by programming means.
Automatic range selection can be employed if the meter is
equipped with this optional feature. As well as supplying
the measured value to the calling program in 8-4-2-1 BCD
form, the routine furnishes an additional word which
indicates the type of measurement for which the meter is
set. Program 20288A can be used to convert the BCD
measurement to floating point form.

Equipment required is one HP 2401C or 2402A Integrating
Digital Voltmeter or other measuring instrument with
8-4-2-1 BCD output, with HP 12604B Data Source Inter-
face Kit and interconnecting cable.

Assembly language, relocatable.

HP supported:
Automatic Measurement Div.

20430B, HP 2402A PROGRAMMER/DATE INTERFER-
ENCE DIAGNOSTIC

This routine tests the HP 2402A Integrating Digital Volt-
meter and the associated interface kit.

Assembly language, absolute.

HP supported:
Automatic Measurement Div.

22001A, HP 2911A/B CROSSBAR SCANNER DRIVER —
FORTRAN CALLABLE

This routine controls an HP 2911 Guarded Crossbar
Scanner. The scanner samples the data channel designated,
and forwards the sample to a meter or external recording
device. Control words from the calling program specify the
data channel, delay, and type of measurement (dc volts, ac
volts, resistance, or frequency).

Equipment required is one HP 2911 Guarded Crossbar
Scanner, with programming interface kit.

Assembly language, relocatable.
Contributed:

Steven A. Stark
HP, Eastern Sales Region

1-21

22003A, HP 2402A DIGITAL VOLTMETER DRIVER —
FORTRAN CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
2402A Integrating Digital Voltmeter. Meter calibration can
also be checked. A control word from the calling program
specifies the meter function (type of measurement), mode
(measurement or calibration check), and meter range. The
BCD measurement is converted to floating-point binary
form and forwarded to the calling program.

Equipment required is one HP 2402A Integrating Digital
Voltmeter (8-4-2-1 BCD output), with programming inter-
face kit and data source interface kit.

Assembly language, relocatable.

Contributed:
Steven A, Stark
HP, Eastern Sales Region.

22004A, COUNTER DATA SOURCE INTERFACE
DRIVER — FORTRAN CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
5-t0-8 digit counter. The BCD measurements is converted
to floating point form and forwarded to the calling
program.

Equipment required is an 8-4-2-1 digital counter of a type
suited to one of the following data source interface kits: HP
12604B, 12544 A, 12545A, 12546A, or 12547A.

Assembly language, relocatable.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22005B, HP 2401C DIGITAL VOLTMETER DRIVER —
FORTRAN CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
2401C Integrating Digital Voltmeter. A control word from
the calling program specifies the meter function (type of
measurement), sampling time, and meter range. If an HP
2411A Guarded Data Amplifier is used in conjunction with
the meter, either X1 or X10 voltage amplification can be
specified by the control word. The measurement acquired is
converted to floating point binary form and forwarded to
the calling program.
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Equipment required is one HP 2401C Integrating Digital
Voltmeter (8-4-2-1 BCD output), with programming inter-
face kit and data source interface kit.

Assembly language, relocatable.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22006A, HP 2401C DATA SOURCE INTERFACE
DRIVER — FORTRAN CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
2401C Integrating Digital Voltmeter. Meter function (type
of measurement), sampling time, and meter range are
selected manually at the meter. Automatic range selection
can be employed if the meter is equipped with this optional
feature. As well as supplying the measured value to the
calling program in floating point binary form, the routine
furnishes an additional word to indicate the type of
measurement for which the meter is set.

Equipment required is one HP 2401C Integrating Digital
Voltmeter (8-4-2-1 BCD output), with data source interface
kit.

Assembly language, relocatable.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22007A, HP 3440A DATA SOURCE INTERFACE
DRIVER — FORTRAN CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
3440A Digital Voltmeter. Meter range and polarity are
selected manually at the meter. As well as supplying the
measured value to the calling program in floating binary
form, the routine furnishes an additional word which
indicates the polarity for which the meter is set.

1-22

Equipment required is one HP 3440A Digital Voltmeter
(8-4-2-1 BCD output), with data source interface Kkit.

Assembly language, relocatable,

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22008A, HP 3460A DIGITAL VOLTMETER DRIVER —
FORTRAN CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
3460A Digital Voltmeter. A control word from the calling
program specifies the meter function (type of measure-
ment), sampling time, and meter range. Automatic range
selection, a standard feature of the meter, can be employed
if desired. The measurement acquired is converted to
floating point binary form and forwarded to the calling
program.

Equipment required is one HP 3460A Digital Voltmeter
(8-4-2-1 BCD output), with programming interface kit and
data source interface kit.

Assembly language, relocatable.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22048A, HP 2402A DATA SOURCE INTERFACE
DRIVER — FORTRAN CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
2402A Integrating Digital Voltmeter. Meter function (type
of measurement), mode (measurement or calibration
check), and meter range, are selected manually at the
meter. Automatic range selection can be employed if the
meter is equipped with this optional feature. As well as
supplying the measured value to the calling program in
floating point form, the routine furnishes an additional
word which indicates the type of measurement for which
the meter is set.
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Equipment required is one HP 2402A Integrating Digital
Voltmeter (8-4-2-1 BCD output), with data source interface
kit.

Assembly language, relocatable.

Contributed:
Steven A, Stark
HP, Eastern Sales Region

22053B, HP 3450A DATA SOURCE INTERFACE
DRIVER — FORTRAN CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
3450A Digital Multi-Function Meter. Meter function (type
of measurement) and range are selected manually at the
meter. Automatic range selection, a standard feature of the
meter, can be employed if desired. As well as supplying the
measured value to the calling program in floating point
form, the routine furnishes an additional word which
indicates the type of measurement for which the meter is
set.

Equipment required is one HP 3450A Digital Multi-
Function Meter (8-4-2-1 BCD output), with digital output
option and data source interface kit.

Assembly language, relocatable.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22055A, HP 3460A/B DATA SOURCE INTERFACE
DRIVER — FORTRAN CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
3460A or 3460B Digital Voltmeter. Meter function (type
of measurement) and meter range are selected manually at
the meter. Automatic range selection, a standard feature of
the meter, can be employed if desired. As well as supplying
the measured value to the calling program in floating point
form, the routine furnishes an additional word which
indicates the type of measurement for which the meter is
set.

1-23

Equipment required is one HP 3460A or 3460B Digital
Voltmeter (8-4-2-1 BCD output), with data source interface
kit.

Assembly language, relocatable,

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22057A, HP 2801A DATA SOURCE INTERFACE
DRIVER — FORTRAN CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
2801A Quartz Thermometer. As well as supplying the
measured value to the calling program in floating point
form, the routine furnishes an additional word which
indicates the measurement mode (temperature of probe T1,
temperature of probe T2, or the difference between the
two temperatures).

Equipment required is one HP 2801A Quartz Thermom-
eter, with data source interface kit.

Assembly language, relocatable,

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22059A, HP 2912A REED SCANNER DRIVER
FORTRAN CALLABLE

This routine controls an HP 2912A Reed Scanner. The reed
scanner samples a designated data channel, and forwards
the sample to a meter or recording device. Control words
from the calling program specify the data channel required
and designate the delay.

Equipment required is one HP 2912A Reed Scanner, with
programming interface kit.

Assembly language, relocatable.

Contributed:
Steven A. Stark
HP, Eastern Sales Region
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22061A, HP 2320 LOW SPEED A-TO-D SUBSYSTEM
DRIVER — FORTRAN CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
2320A Low-Speed Data Acquisition Subsystem. Control
words from the calling program specify the data channel to
be sampled, meter function (type of measurement), meter
mode (measurement or calibration check), delay, and meter
range. Automatic range selection can be employed if the
meter is equipped with this optional feature. The measure-
ments acquired are converted to floating point form and
forwarded to the calling program.

Equipment required is one HP 2320A Low-Speed Data
Acquisition Subsystem (8-4-2-1 BCD output).

Assembly language, relocatable.

Contributed:
Steven A, Stark
HP, Eastern Sales Region

22062A, HP 2322A LOW SPEED A-TO-D SUBSYSTEM
DRIVER — FORTRAN CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
2322A Low-Speed Data Acquisition Subsystem. Control
words from the calling program specify the data channel to
be sampled, meter function (type of measurement), sampl-
ing period, delay, and meter range. Automatic range selec-
tion can be employed if the meter is equipped with this
optional feature. The measurement acquired is converted to
floating point form and forwarded to the calling program.

Equipment required is one HP 2322A Low-Speed Data
Acquisition Subsystem (8-4-2-1 BCD output).

Assembly language, relocatable.
Contributed:

Steven A. Stark
HP, Eastern Sales Region

22066B, HP 6130B DIGITAL VOLTAGE SOURCE
DRIVER — FORTRAN CALLABLE

This routine establishes the output voltage and current-
limiting point for an HP 6130B Digital Voltage Source. Up

to eight of these voltage sources can be controlled, each
with its own operating conditions. Voltages from +50 to
~50 can be programmed, and any of eight current-limiting
points between 20 and 1,000 milliamps can be specified.

As an additional program feature, any time after operating
conditions have been established the routine can check the
current-limit status of the digital voltage source. If current
limiting is taking place, an error indication is furnished to
the calling program.

Equipment required is one to eight HP 6130B Digital
Voltage Sources, with one interface kit and interconnecting
cables.

Assembly language, relocatable.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22068A, HP 3450A DIGITAL VOLTMETER DRIVER —
FORTRAN CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
3450A Digital Multi-Function Meter. A control word from
the calling program specifies the meter function (type of
measurement), and mode (normal, 100-millisecond delay,
100-megohm input, 1/60-second gate, or any combination
of the last three). Meter range is also specified by the
control word; alternatively, automatic range selection, a
standard feature of the meter, can be employed if desired.
The measurement acquired is converted to floating point
form and forwarded to the calling program.

Equipment required is one HP 3450A Digital Multi-
Function Meter (8-4-2-1 BCD output), with digital output
option, remote control option, duplex register interface kit,
and data source interface kit.

Assembly language, relocatable,
Contributed:

Steven A, Stark
HP, Eastern Sales Region

22069A, HP 2323A LOW SPEED A-TO-D SUBSYSTEM
DRIVER — FORTRAN CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
2323A Low Speed Data System. Calibration of the measur-
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ing instrument employed in the system can also be checked.
Control words from the calling program specify the data
channel to be sampled, meter function (type of measure-
ment), meter mode (measurement or calibration check),
delay, and meter range. Automatic range selection can be
employed if the meter is equipped with this optional
feature. The measurement acquired is converted to floating
point form and forwarded to the calling program,

Equipment required is one HP 2323A Low Speed Data
System (8-4-2-1 BCD output), with data source interface
kit, digital voltmeter program interface kit, and reed
scanner program interface kit.

Assembly language, relocatable.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22075A, HP 5100B FREQUENCY SYNTHESIZER
DRIVER — FORTRAN CALLABLE

This routine controls an HP 5100B Frequency Synthesizer.
Two control words, furnished by the calling program,
designate the frequency required. Any frequency from dc
to 50 MHz can be specified with change increments as small
as 0.01 hertz. Typically, the frequency changes 20 micro-
seconds after the control words are supplied.

Equipment required is one HP 5100B Frequency Synthe-
sizer, one HP 5110B Synthesizer Driver, one HP 2759B
Synthesizer Programmer, and one 40-bit output interface
card.

Assembly language, relocatable.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22076A, HP 5105A FREQUENCY SYNTHESIZER
DRIVER — FORTRAN CALLABLE

This routine controls an HP 5105A Frequency Synthesizer.
Two control words, furnished by the calling program,
designate the frequency required. Any frequency from 0.1
MHz to 500 MHz can be specified, with change increments
as small as 0.1 hertz. Typically, the frequency changes 20
microseconds after the control words are supplied.
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Equipment required is one HP 5105A Frequency Synthe-
sizer, one HP 5110B Synthesizer Driver, one HP 2759B
Synthesizer Programmer, and one 40-bit output interface
card.

Assembly language, relocatable,

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22098A, HP 2323A LOW SPEED A-TO-D SUBSYSTEM
DRIVER — BASIC CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
2323A Low-Speed Data Acquisition subsystem. A control
word from the calling program specifies the data channel to
be sampled, meter function (type of measurement), mode
(measurement or calibration check), and meter range.
Automatic range selection can be employed if the meter is
equipped with this optional feature, The measurement
acquired is converted to floating point form and forwarded
to the calling program., The routine operates under the
20392 BASIC System.

Equipment required is one HP 2323A Low-Speed Data
Acquisition Subsystem (8-4-2-1 BCD output).

Assembly language, absolute.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22101B, HP 2911A/B CROSSBAR SCANNER DRIVER —
BASIC CALLABLE

This routine controls an HP 2911 Guarded Crossbar
Scanner. The scanner samples the data channel designated,
and forwards the sample to a meter or external recording
device, Control words from the calling program specify the
data channel, delay, and type of measurement (dc volts, ac
volts, resistance, or frequency). The routine operates under
the 20392A BASIC Operating System.
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Equipment required is one HP 2911 Guarded Crossbar
Scanner, with programming interface kit.

Assembly language, absolute.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22102B, HP 3460A/B DATA SOURCE INTERFACE
DRIVER — BASIC CALLABLE

This driver acquires 8-4-2-1 measurements from an HP
3460A or 3460B Digital Voltmeter. Meter function (type
of measurement) and meter range are selected manually at
the meter. Automatic range selection, a standard feature of
the meter, can be employed if desired. As well as supplying
the measured value to the calling program in floating point
form, the routine furnishes an additional word which
indicates the type of measurement for which the meter is
set. The routine operates under the 20392A BASIC
Operating System,

Equipment required is one HP 3460A or 3460B Digital
Voltmeter (8-4-2-1 BCD output), with data source interface
kit.

Assembly language, absolute.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22103B, HP 2401C DATA SOURCE INTERFACE
DRIVER — BASIC CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
2401C Integrating Digital Voltmeter. Meter function (type
of measurement) and sampling time are selected manually
at the meter. Automatic range selection can be employed if
the meter is equipped with this optional feature in floating
point form, the routine furnishes an additional word which
indicates the type of measurement for which the meter is
set. The routine operates under the 20392A BASIC
Operating System,
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Equipment required is one HP 2401C Integrating Digital
Voltmeter (8-4-2-1 BCD output), with data source interface
kit.

Assembly language, absolute.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22104B, HP 2402A DATA SOURCE INTERFACE
DRIVER — BASIC CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
2402A Integrating Digital Voltmeter. Meter function (type
of measurement), mode (measurement or calibration
check), and meter range, are selected manually at the
meter. Automatic range selection can be employed if the
meter is equipped with this optional feature. As well as
supplying the measured value to the calling program in
floating point form, the routine furnishes an additional
word which indicates the type of measurement for which
the meter is set. The routine operates under the 20392A
BASIC Operating System.

Equipment required is one HP 2402A Integrating Digital
Voltmeter (8-4-2-1 BCD output), with data source interface
kit.

Assembly language, absolute.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22106B, COUNTER DATA SOURCE
DRIVER — BASIC CALLABLE

INTERFACE

This driver acquires 8-4-2-1 BCD measurements from an HP
5-t0-8 digit counter. The measurements are converted to
floating point decimal form and furnished to the calling
program. The routine operates under the 20392A BASIC
Operating System.

Equipment required is an 8-4-2-1 digital counter of a type
suited to one of the following data source interface cards:
HP 12544A, 12545A, 12546A, or 12547A.

Assembly language, absolute.
Contributed:

Steven A. Stark
HP, Eastern Sales Region
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22107B, HP 2912A REED SCANNER DRIVER — BASIC
CALLABLE

This routine controls an HP 2912A Reed Scanner. The reed
scanner samples a designated data channel, and forwards
the sample to a meter or external recording device. Control
words from the calling program specify the data channel
required and designate the delay. This routine operates
under the 20392A BASIC Operating System.

Equipment required is one HP 2912A Reed Scanner, with
programming interface kit.

Assembly language, absolute.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22108C, HP 3450A DATA SOURCE INTERFACE
DRIVER — BASIC CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
3450A Digital Multi-Function Meter. Meter function (type
of measurement) and range are selected manually at the
meter. Automatic range selection, a standard feature of the
meter, can be employed if desired. As well as supplying the
measured value to the calling program in floating point
form, the routine furnishes an additional word which indi-
cates the type of measurement for which the meter is set.
The routine operates under the HP 20392A BASIC Operat-
ing System.

Equipment required is one HP 3450A Digital Multi-
Function Meter (8-4-2-1 BCD output), with digital output
option and data source interface Kkit.

Assembly language, absolute.

Contributed:
Steven A, Stark
HP, Eastern Sales Region

22109B, HP 3440A DATA SOURCE INTERFACE
DRIVER — BASIC CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
3440A Digital Voltmeter. Meter range and input polarity
are selected manually at the meter. As well as supplying the
measured value to the calling program in floating point
form, the routine furnishes an additional word which
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indicates the polarity for which the meter is set. The
routine operates under the 20392A BASIC Operating
System.

Equipment required is one HP 3440A Digital Voltmeter
(8-4-2-1 BCD output), with data source interface Kkit.

Assembly language, absolute.

Contributed:
Steven A, Stark
HP, Eastern Sales Region

22200A, WAVETEK BASIC DRIVER

This driver permits remote programming of all functions of
the Wavetek Model 150 or Model 155 Signal Generator.
Control words program one to five of these signal genera-
tors, each with its own operating conditions. The control
words establish the frequency (0.01 Hz to 1 MHz),
amplitude (10 millivolts to 10 volts), and waveform (sine,
triangular, or square). The control words also specify either
continuous or triggered operation. The routine operates
under the 20392A BASIC Operating System

Equipment required is one to five Wavetek Model 150 or
155 Signal Generators, each with an HP 12556B 40-Bit
Output Register Interface Kit and interconnecting cable.
Instructions for connecting the cable to the signal generator
are furnished in the program documentation.

Assembly language, absolute.

Contributed:
M. H. Kendall III
Wyle Laboratories

22210A, HP 2322A LOW SPEED A-TO-D SUBSYSTEM
DRIVER — BASIC CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
2322A Low-Speed Data Acquisition Subsystem. Control
words from the calling program specify the data channel to
be sampled, meter function (type of measurement), sampl-
ing period, delay, and meter range. Automatic range selec-
tion can be employed if the meter is equipped with this
optional feature. The measurement acquired is converted to
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floating point form and forwarded to the calling program.
The routine operates under the 20392 BASIC Operating
System.

Assembly language, absolute.

Contributed
Steven A. Stark
HP, Eastern Sales Region

22211A, HP 5100B FREQUENCY SYNTHESIZER
DRIVER — BASIC CALLABLE

This routine controls an HP 5100B Frequency Synthesizer.
Two control words, furnished by the calling program, desig-
nate the frequency required. Any frequency from dc to 50
MHz can be specified, with change increments as small as
0.01 hertz. Typically, the frequency changes 20 micro-
seconds after the control words are supplied. The routine
operates under the 20392A BASIC Operating System.

Equipment required is one HP 5100B Frequency Synthe-
sizer, one HP 5110B Synthesizer Driver, one HP 2759B
Synthesizer Programmer, and one 40-bit output interface
card.

Assembly language, absolute.

Contributed:
Steven A, Stark
HP, Eastern Sales Region

22212A, HP 2320A LOW SPEED A-TO-D SUBSYSTEM
DRIVER — BASIC CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
2320A Low-Speed Data Acquisition Subsystem. Control
words from the calling program specify the data channel to
be sampled, meter function (type of measurement), meter
mode (measurement or calibration check), delay, and meter
range. Automatic range selection can be employed if the
meter is equipped with this optional feature. The measure-
ment acquired is converted to floating point form and
forwarded to the calling program. The routine operates
under the 20392 BASIC Operating System.
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Equipment required is one HP 2320A Low-Speed Data
Acquisition Subsystem (8-4-2-1 BCD output).

Assembly language, absolute.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22213A, HP 5105A FREQUENCY SYNTHESIZER
DRIVER — BASIC CALLABLE

This routine controls an HP 5105A Frequency Synthesizer.
Two control words, furnished by the calling program,
designate the frequency required. Any frequency from 0.1
MHz to 500 MHz can be specified, with change increments
as small as 0.1 hertz. Typically, the frequency changes 20
microseconds after the control words are supplied. The
routine operates under the 20392A BASIC Operating
System.

Equipment required is one HP 5105A Frequency Synthe-
sizer, one HP 5110B Synthesizer Driver, one HP 2759B
Synthesizer Programmer, and one 40-bit output interface
card.

Assembly language, absolute.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22215A, HP 3480A/B DIGITAL VOLTMETER DRIVER —
BASIC CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
3480A or 3480B Digital Voltmeter. A control word from
the calling program specifies the meter function (type of
measurement), use of an ac-noise filter (if the meter is
equipped with this optional feature), delay, and meter
range. Automatic range selection, a standard feature of the
meter, can be employed if desired. The measurement
acquired is converted to floating point form and forwarded
to the calling program. The routine operates under the
20392 BASIC Operating System. Matrix operations are
deleted.
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Equipment required is one HP 3480A or 3480B Digital
Voltmeter (8-4-2-1 BCD output), with interface kit.

Assembly language, absolute.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22224A, HP 6130B DIGITAL VOLTAGE SOURCE
DRIVER — BASIC CALLABLE

This routine establishes the output voltage and current-
limiting point for an HP 6130B Digital Voltage Source. Up
to eight of these voltage sources can be controlled, each
with its own operating conditions. Voltages from +50 to
-~50 can be programmed, and any of eight current-limiting
points between 20 and 1,000 milliamps can be specified.

As an additional program feature, any time after operating
conditions have been established the routine can check the
current-limit status of the digital voltage source. If current
limiting is taking place, an error indication is furnished to
the calling program,

The routine operates under the 20392A BASIC Operating
System.

Equipment required is one to eight HP 6130B Digital
Voltage Sources, with one interface kit and interconnecting
cables.

Assembly language, absolute.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22226B, HP 3480A/B DIGITAL VOLTMETER DRIVER —
FORTRAN CALLABLE

This driver acquires 8-4-2-1 BCD measurements from an HP
3480A or 3480B Digital Voltmeter. A control word from
the calling program specifies the meter function (type of
measurement), use of an ac-noise filter (if the meter is
equipped with this optional feature), delay, and meter
range, Automatic range selection, a standard feature of the
meter, can be employed if desired. The measurement
acquired is converted to floating point form and forwarded
to the calling program.
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Equipment required is one HP 3480A or 3480B Digital
Voltmeter (8-4-2-1 BCD output), with interface kit.

Assembly language, relocatable.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22227A, HP 6131B DIGITAL VOLTAGE SOURCE
DRIVER — FORTRAN CALLABLE

This routine establishes the output voltage and current-
limiting point for an HP 6131B Digital Voltage Source. Up
to eight of these voltage sources can be controlled, each
with its own operating conditions. Voltages from +100 to
-100 can be programmed, and any of six current-limiting
points between 20 and 500 milliamps can be specified.

As an additional program feature, any time after operating
conditions have been established the routine can check the
current-limit status of the digital voltage source. If current
limiting is taking place, an error indication is furnished to
the calling program,

Equipment required is one to eight HP 6131B Digital
Voltage Sources, with interface kit and interconnecting
cables.

Assembly language, relocatable,

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22228A, HP 6131B DIGITAL VOLTAGE SOURCE
DRIVER — BASIC CALLABLE

This routine establishes the output voltage and current-
limiting point for an HP 6131B Digital Voltage Source. Up
to eight of these voltage sources can be controlled, each
with its own operating conditions. Voltages from +100 to
--100 can be programmed, and any of six current-limiting
points between 20 and 500 milliamps can be specified.

As an additional program feature, any time after operating
conditions have been established the routine can check the
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current-limit status of the digital voltage source. If current
limiting is taking place, an error indication is furnished to
the calling program.

The routine operates under the 20392A BASIC Operating
System.

Equipment required is one to eight HP 6131B Digital
Voltage Sources, with one interface kit and interconnecting
cables.

Assembly language, absolute.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22276A, RTE CROSSBAR SCANNER DRIVER &
CHANNEL CODE CONVERSION

DVRA42 operates under the I/O control module of the RTE
to control the HP 2911 Crossbar Scanner. This driver is
responsible for controlling output to any number of
scanner cards simultaneously. It accepts binary write and
clear requests. FORTRAN callable.

Assembly language, relocatable.

Contributed:
M.H. Kendall III
Wyle Laboratories

22294A, DOS/DOS-M/RTE 3480 DVM DRIVER AND
BCD CONVERSION

This driver inputs BCD data from the HP 3480 DVM, and
“BCD” converts it to floating point. The initiator will test
for the correct calling sequence and then start the measure-
ment. The continuator returns the raw data into a two-
word array where the conversion routine converts it to
floating point format. FORTRAN callable.

Assembly language, relocatable.

Contributed:
Dieter Schmidtke
HP, Germany/Frankfurt
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22305A, HP 2402A DIGITAL VOLTMETER DRIVER —
BASIC CALLABLE

This driver processes and outputs the program control word
to the DVM, programming it for range, function and mode
for HP 20392 BASIC. Then the driver accepts the BCD data
measured by the DVM, converts it to floating point and
returns to the calling program. Error returns are provided
for overload or incompleted calls.

Equipment required includes 8K, HP 2402A Digital Volt-
meter, HP 12567A DVM Programming Interface Kit, and
an HP 12604B Data Source Interface Kit.

Assembly language, absolute.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22317A, RTE HP 2310 ANALOG-TO-DIGITAL CON-
VERTER DISC STORAGE ROUTINE

This FORTRAN callable subroutine allows RTE to use
most of memory as a buffer to input data from the HP
2310 analog to digital converter and output it to the disc at
the full speed of the multiverter with no break in data. All
samples are evenly spaced and the number of data points
taken is limited only by the size of the disc. The maximum
possible throughput rate is 80 kHz.

Equipment required is a minimum RTE system, an HP
2310 analog to digital converter, and an HP 2770 60 Hz or
50 Hz disc.

Assembly language, relocatable.

Contributed:
M.H. Kendali III
Wyle Laboratories

22336A, HP 1900 PROGRAMMABLE PULSE
GENERATOR — FORTRAN CALLABLE

This BCS non-IOC driver for the HP 1900 Pulse Generator
allows the user to program any number of units in the 1900
family — 1905, 1908, or 1917. Nine additional words of
core are required for each unit.

Equipment required includes 4K and an HP 2752A Tele-
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printer, HP 14542A I/O Kit, and HP 1900/6936S Pro-
grammable Pulse Generator,

Assembly language, relocatable.

Contributed:
Gordon A. Greenley
HP, Colorado Springs Division

22337A, HP 1900 PROGRAMMABLE PULSE GENERA-
TOR DRIVER — BASIC CALLABLE

This absolute modification to HP BASIC 20392A allows
the user to program any number of HP 1900 Pulse Genera-
tors — 1905, 1908, 1917. Nine additional words are
required for each generator.

Equipment required includes an HP 12566A Interface Kit,
8K, an HP 2752A teleprinter, and an HP 1900/6936S
Programmable Pulse Generator.

Assembly language, relocatable.

Contributed:
Gordon Greenley
HP, Colorado Springs Division

22339A, DOS HP 2320A LOW SPEED ANALOG-TO-
DIGITAL SUBSYSTEM DRIVER

This FORTRAN callable driver for the HP 2320A Low
Speed Analog-to-Digital Subsystem is self-configuring and
operates on a minimum DOS. Through calls to the EXEC,
the driver processes the channel number, converts it from
binary to BCD and outputs it to the Scanner. The driver
then takes a DVM measurement and returns to the EXEC,

Equipment required is an HP 2402A DVM, HP 2911A/B
Crossbar Scanner, HP 12604B DSI, HP 12576B-01 DVM
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Program Interface, and an HP 12535A Scanner Program
Interface.

Assembly language, relocatable.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

22407A, HP 3360A GAS CHROMATOGRAPH SYSTEM
DRIVER — BASIC CALLABLE

These instrument system drivers modify HP BASIC 20392A
to work with the HP 3360A Gas Chromatograph and add
some special features. The compiler can be restarted with or
without scratching the stored program, the switch register
can be read from BASIC enabling the user to control the
program, a driver controls up to 8 integrators, HP
3370/1A/B and reads data from them through the HP
18980A Multiplexor, data acquisition is performed in inter-
rupt mode, and an 8, 16, or 40 bit output register can be
used to control any device or signal lamp.

Assembly language, absolute.

Contributed:
Hans R. Biesel
HP, Germany/Boeblingen

22410A, RTE MULTIPROGRAMMER DRIVER (DVR61)

DVR61 is an RTE driver to operate the HP 3936A multi-
programmer, The driver performs three separate functions.
A reset will reset all cards in the 6936 system. Reading
from the device will input a word from the switch register
of the 6936 to the calling program. This allows remote
control of the users system. Finally, the write routine will
output control and data words for control of devices
connected to the HP 6936A. FORTRAN callable.

Assembly language, relocatable.

Contributed:
Michael Naughton
HP, Midwest Sales Region
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20597B, DISC OPERATING SYSTEM (HP 2770 SERIES
DISC/DRUM)

The Disc Operating System (DOS) has two processing
modes: batch and keyboard. In batch mode users compose
a batch-processing job deck consisting of system directives,
data, and source programs. DOS processes each job step
according to the directives included in the job deck, auto-
matically transferring system modules and user programs
from disc to core storage as required. Keyboard mode is
similar to batch mode, except that system directives are
entered at the teleprinter.

The DOS Operating System has a particularly effective and
versatile file system. User files, containing source state-
ments, relocatable and loader-generated object programs,
and ASCII or binary data, are referenced by symbolic
addresses rather than disc addresses. Therefore, the user
need not know where files are located on the disc. Files can
be edited, purged, searched, and listed by user directives,
and the files can be referenced by user programs.

Unlike the Real Time Executive (RTE) Operating System,
I/O drivers, except for disc and system teleprinter, need not
be core-resident in DOS operations. Instead, these routines
are stored on the disc, and are loaded into core storage as
they are required. After use, the core locations are available
for other purposes. Using the time base generator in the
computer, the DOS system can keep an account of the time
required for each job performed. As in other HP operating
systems, an extensive library of mathematical and utility
routines is available in DOS. Multiprogramming, however,
cannot be performed.

By using suitable hardware options and memory sizes, and
by selecting appropriate program modules and making them
either core-resident or disc-resident, versions of DOS can
readily be developed to meet almost any batch processing
need. A drum recording unit can be substituted for the disc
unit,
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The DOS Operating System differs from DOS-M (program
24154) in that the disc unit used with DOS has a single
fixed-head disc, while DOS-M requires a 2-disc unit with
movable heads. Because of the fixed-head feature, disc
access time for DOS is somewhat faster than for DOS-M.

Full information on DOS is provided in the publication
Disc Operating System (HP order no. 02116-91748).

Assembly language, relocatable, except for system
generator which is absolute.

HP supported:
Data Systems Development Division (Cupertino)

24225D, MOVING-HEAD DISC OPERATING SYSTEM

The Moving Head Disc Operating System (DOS-M) has two
processing modes: batch and keyboard. In batch mode
users compose a batch-processing job deck consisting of
system directives, data, and source programs. DOS-M
processes each job step according to the directives included
in the job deck, automatically transferring system modules
and user programs from disc to core storage as required.
Keyboard mode is similar to batch mode, except that
system directives are entered at the teleprinter,

The DOS-M Operating System has a particularly effective
and versatile file system. User files, containing source state-
ments, relocatable and loader-generated object programs,
and ASCII or binary data, are referenced by symbolic
addresses rather than disc addresses. Therefore the user
need not know where files are located on the disc. Files can
be edited, purged, searched, and listed by user directives,
and the files can be referenced by user programs.
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Unlike the Real Time Executive (RTE) Operating System,
I/O drivers, except for disc and system teleprinter, need not
be core-resident in DOS-M operations. Instead, these
routines are stored on the disc, and are loaded into core
storage as they are required. After use, the core locations
are available for other purposes. Using the time base
generator in the computer, the DOS-M system can keep an
account of the time required for each job performed. As in
other HP operating systems, an extensive library of
mathematical and utility routines is available in DOS-M.
Multiprogramming, however, cannot be performed.

By using suitable hardware options and memory sizes, and
by selecting appropriate program modules and making them
either core-resident or disc-resident, versions of DOS-M can
readily be developed to meet almost any batch processing
need.

The DOS-M Operating System differs from DOS (program
20597) in that DOS-M uses a moving-head unit with two
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discs. One of the two discs is in a readily removable plug-in
unit. A large store of data and user programs thus can be
maintained, ready for use simply by plugging in the
appropriate disc. If desired, data on the plug-in disc can be
transferred to the fixed disc, allowing a second plug-in disc
to be installed.

Because of the moving-head feature in the disc unit, disc
access time for DOS-M is somewhat slower than for DOS.

Full information on DOS-M is provided in the publication
Moving-Head Disc Operating System (HP order no.
02116-91779).

Assembly language, relocatable, except for system
generator which is absolute

HP supported:
Data Systems Development Division (Cupertino)



A008, PREPARATION OF SYSTEMS

20021C, PREPARE CONTROL SYSTEM

This program prepares the Basic Control System (BCS)
from the BCS loader and IOC subroutine. The loader loads
and links the relocatable programs, creates indirect
addressing when necessary, and selects the loads library
routines. The 1I0C subroutine processes I/O requests. The
Prepare Control System also establishes the relationship
among the I/O channel numbers, drivers, driver interrupt
entry points, and unit reference numbers.

Assembly language, relocatable.

HP supported:
Data Systems Development Division (Cupertino)

20301B, 4K SIO SYSTEM DUMP

Used by 4K computers, this routine adapts SIO drivers to
the I/O select codes used by a particular computer system.
The routine produces a punched object-tape (absolute
address) which, optionally, may include a standard 4K
software system (compilers, assemblers) or user’s absolute
programs,

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

20313B, 8K SIO SYSTEM DUMP

Used by 8K computers, this routine adapts SIO drivers to
the I/O select codes used by a particular computer system.
The routine produces a punched object-tape (absolute
address) which, optionally, may include a standard 8K
software system (compilers, assemblers) or user’s absolute
programs.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)
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20335A, 16K SIO SYSTEM DUMP

Used by 16K or larger computers, this routine adapts SIO
drivers to the I/O select codes used by a particular com-
puter system. The routine produces a punched object-tape
(absolute address) which, optionally, may include a
standard 16K software system (compilers, assemblers) or
user’s absolute programs.

Assembly language, absolute,

HP supported:
Data Systems Development Division (Cupertino)

20594 A, 8K MAGNETIC TAPE SYSTEM

This program is one of the major operating systems used by
the HP 2100 computer series. Magnetic tape is the principal
mass storage medium; disc storage is not used. The program
is designed for 8K computers.

The Magnetic Tape System (MTS) offers greater ease of use
than does the Basic Control System (BCS). Specifically,
MTS requires much less manual handling of punched tape,
This results in part from the fact that assembler and
compiler programs normally pre-exist on the magnetic tape,
and are sought automatically at the appropriate points in a
program. MTS also stores intermediate output information
on magnetic tape, and again this data is sought automati-
cally when required by the program. An additional advan-
tage offered by MTS is that magnetic tape is written and
read much faster than punched tape, resulting in faster
program execution times.

The Magnetic Tape System, as compared with the Disc
Operating System, has the disadvantage that magnetic tape
I/O operations are considerably slower than disc I/O opera-
tions. MTS, furthermore, does not have the real-time capa-
bilities of the Real Time Executive System.

Full information on MTS is provided in the handbook
Magnetic Tape System (HP order no. 02116-91752),

Assembly language, relocatable.

HP supported:
Data Systems Development Division (Cupertino)
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20595A, 16K MAGNETIC TAPE SYSTEM

This program is one of the major operations systems used
by the HP 2100 computer series. Magnetic tape is the
principal mass storage medium; disc storage is not used. The
program is designed for 16K computers.

The Magnetic Tape System (MTS) offers greater ease of use
than does the Basic Control System (BCS). Specifically,
MTS requires much less manual handling of punched tape.
This results in part from the fact that assembler and
compiler programs normally pre-exist on the magnetic tape,
and are sought automatically at the appropriate points in a
program, MTS also stores intermediate output information
on magnetic tape, and again this data is sought automati-
cally when required by the program. An additional advan-
tage offered by MTS is that magnetic tape is written and
read much faster than punched tape, resulting in faster
program execution times.

The Magnetic Tape System, as compared with the Disc
Operating System, has the disadvantage that magnetic tape
I/O operations are considerably slower than disc I/O opera-
tions. MTS, furthermore, does not have the real-time capa-
bilities of the Real Time Executive System.

Full information on MTS is provided in the handbook
Magnetic Tape System (HP order no. 02116-91752).

Assembly language, relocatable.

HP supported:
Data Systems Development Division (Cupertino)

20802C, SYSTEM DUMP

System Dump, SDUMP, is an independent utility program
which copies disc program-systems onto magnetic tape or
punched tape. The SDUMP program is also used to transfer
these programs back to the disc. System Dump is intended
for use with the DOS and RTE Operating Systems.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

1-35

20878B, HP 2000A TO HP 2000B CONVERSION

This program converts uset 2000A Time Share BASIC pro-
grams for 2000B use. After conversion, the 20878 program
is not used again unless additional 2000A programs require
conversion.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

22042C, AN HP 2116-FAMILY SIMULATOR FOR THE
IBM 360

This program is run on an IBM 360 computer, and it
simulates the operation of instructions written for any HP
computer in the 2114, 2115, 2116, or 2100 series. The
simulator program furnishes a means for compiling, assem-
bling, debugging, and executing HP programs without the
use of an HP computer. The simulator program can be used
for any of the following computer languages or operating
systems: HP ALGOL, HP FORTRAN, HP Assembler, BCS,
and MTS.

The program simulates the functions of the following HP
1/O devices: teleprinter, 7- or 9-track magnetic tape unit,
tape punch, and punched tape reader. Teleprinter outputs
appear on an IBM line printer exactly as they would appear
if furnished by an HP teleprinter. The IBM line printer also
prints out the information on all simulator control cards,
lists all halts in the HP program, and (if desired) lists each
HP instruction in the sequence in which it is executed. The
simulated output of the HP tape punch is provided in the
form of punched cards or as card images on magnetic tape.

The input medium for the IBM computer is punched cards,
and the output is furnished on a line printer and magnetic
tape. Simulation of a 4K HP computer requires an IBM
360-30 computer (or larger), using the IBM DOS program
system, and with a minimum core storage capacity of 32K
bytes. An OS version of the simulator program, requiring a
core storage capacity of 131K bytes, simulates the opera-
tion of a 16K HP computer.
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Equipment required is an IBM 360 computer, with punched
card reader and line printer. If the HP program includes
magnetic tape I/O operations, the IBM system must include
a magnetic tape unit with the same number of tracks as the
HP tape unit.

System 360 Bal Assembly Language

Contributed.

22338A, DISC BASIC EXECUTIVE

This absolute program operates in conjunction with HP
BASIC 20392A to provide the added capability of user
program storage and retrieval in a single terminal BASIC
environment. This Disc Basic Executive is intended as a
substitute for the standard Prepare Basic System. It is
comprised of a system generator, I/O drivers, and a simple
executive.

Equipment required includes 8K CPU, HP 2752A tele-
printer, an HP 2870 moving head disc, and an HP 12578A
or HP 12607A Direct Memory Access.

Assembly language, absolute.

Contributed:
Steven A. Stark
HP, Eastern Sales Region

24016A, PREPARE TAPE SYSTEM

This SIO program can serve either of two purposes. First, it
can produce the configured library required for the MTS
Operating System. Secondly, it can store relocatable object
programs for the generation of DOS, DOS-M, and RTE
Operating Systems. The Prepare Tape System program
requires any one of the following SIO drivers: HP 2020 or
3030 Magnetic Tape Unit, or the disc/drum driver.

Equipment required is one of the following:

a. One HP 2020 or 3030 Magnetic Tape Unit, with
interface kit. If the 3030 Magnetic Tape Unit is used,
the DMA option is also required,

b. One HP 2770 or 2771 Disc Memory with power
supply and interface kit, and the Direct Memory
Access option for the computer.
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c. One HP 2773, 2774, or 2775 Drum Memory with
power supply and interface kit, and the Direct
Memory Access option for the computer.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

24172A, BCS INPUT/OUTPUT CONTROL, BUFFERED

This BCS routine controls I/O drivers for which the
program system is configured. The routine, referred to as
I0C, interprets each I/O request, directs the request to the
appropriate driver, and services drivers as I/O interrupts
occur. The routine maintains control of simultaneous
operations taking place at different I/O devices.

In addition, this routine queues I/O requests, and services
them on a first in, first out, basis. However, priority
requests are handled immediately.

The IOC routine replaces program 20015B, the former
buffered I0C routine, and offers the following advantages
over the superseded routine:

a. An illegal-request reject from a driver (for other than
control requests) is forwarded to entry point IOERR.
Formerly, endless looping took place between the
user program and IOC.

. IOC now handles several EQT entries from the same
driver and makes provisions for busy reject handling
from drivers.

c. IOERR is defined as 76B, and is followed by a jump
to HALT to permit MTS operations to continue.

. If core storage space cannot be allocated for buffer
use, a 75B halt takes place. Execution resumes on a
suspended I/O basis when the RUN switch is pressed
and the halt condition is cleared for future requests,
the halt having served to warn the user.

Priority read requests allow inputs to be received
from an I/O device that has output requests waiting.



A008, PREPARATION OF SYSTEMS (continued)

f. A test is made for a SQT ordinal of zero; if true, the
program proceeds to IOERR.

Assembly language, relocatable.

HP supported:
Data Systems Development Division (Cupertino)

24173A, BCS INPUT/OUTPUT CONTROL

This BCS routine controls I/O drivers for which the
program system is configured. The routine, referred to as
I0C, interprets each I/O request, directs the request to the
appropriate driver, and services drivers as I/O interrupts
occur. The routine maintains control of simultaneous
operations taking place at different I/O devices.

The I0C routine replaces program 20000A, the former IOC
routine, and offers the following advantages over the super-
seded routine:

a. An illegal-request reject from a driver (for other than
control requests) is forwarded to entry point IOERR.
Formerly, endless looping took place between the
user program and I0OC.

. Dynamic status requests are referenced to the driver
even when the driver is busy. Previously, the request
was rejected.

. The IOERR halt number is defined as 76B instead of
Zero.
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d. IOC returns to entry point HALT after an IOERR
abort, to allow MTS to continue operations.

Assembly language, relocatable.

HP supported:
Data Systems Development Division (Cupertino)

29014B, RTE GENERATOR, MH-RTGEN

The Real-Time Generator (RTGEN) converts relocatable
software modules and user programs into a configured real-
time system in absolute binary format, and stores the binary
code on the Moving Head System Disc.

Assembly language, relocatable.

HP supported:
Automatic Measurement Division

290158, RTE GENERATOR, FH-RTGEN

The Real-Time Generator (RTGEN) converts relocatable
software modules and user programs into a configured real-
time system in absolute binary format, and stores the binary
code on the Fixed Head System Disc.

Assembly language, absolute.

HP supported:
Automatic Measurement Division
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20005B, BCS TAPE READER DRIVER (D.01)
This BCS driver controls punch-tape reader I/O operations.

Equipment required is one HP 2737, 2748, or 2758 Punch
Tape Reader, with interface kit.

Assembly language, relocatable,

HP supported:
Data Systems Development Division (Cupertino)

20006B, BCS TAPE PUNCH DRIVER (D.02)
This BCS driver controls tape punch [/O operations.

Equipment required is one HP 2753 Tape Punch, with
interface Kkit.

Assembly language, relocatable.

HP supported:
Data Systems Development Division (Cupertino)

20016A, BCS TAPE PUNCH DRIVER, IBM 8-LEVEL,
(D.024)

This BCS driver controls tape punch 1/O operations. IBM
8-level code is used.

Equipment required is one HP 2753 Tape Punch, with
interface kit.

Assembly language, relocatable.

HP supported:
Data Systems Development Division (Cupertino)
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20303A, 4K SIO TAPE READER DRIVER

Used by 4K computers, this SIO driver controls punch-tape
reader I/O operations.

Equipment required is one HP 2737, 2748, or 2758 Punch
Tape Reader, with interface kit.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

20304A, 4K SIO TAPE PUNCH DRIVER

Used by 4K computers, this SIO driver controls tape punch
I/O operations.

Equipment required is one HP 2753 Tape Punch, with
interface kit.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

20306A, 8K SIO TAPE READER DRIVER

Used by 8K computers, this SIO driver controls punch-tape
reader I/O operations.

Equipment required is one HP 2737, 2748, or 2758 Punch
Tape Reader, with interface kit.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)
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20307A, 8K SIO TAPE PUNCH DRIVER

Used by 8K computers, this SIO driver controls tape punch
I/0O operations.

Equipment required is one HP 2753 Tape Punch, with
interface kit.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

20316A, 8K SIO TAPE PUNCH DRIVER, IBM 8-LEVEL

Used by 8K computers, this driver controls tape punch I/O
operations. IBM 8-level code is used.

Equipment required is one HP 2753 Tape Punch, with
interface Kkit.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

20317A, 4K SIO TAPE PUNCH DRIVER, IBM 8-LEVEL

Used by 4K computers, this driver controls tape punch I/O
operations, IBM 8-level code is used.

Equipment required is one HP 2753 Tape Punch, with
interface kit.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)
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203194, 16K SIO TAPE READER DRIVER

Used by 16K or larger computers, this SIO driver controls
punch-tape reader I/O operations.

Equipment required is one HP 2737, 2748, or 2758 Punch
Tape Reader, with interface kit.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupettino)

20320A, 16K SIO TAPE PUNCH DRIVER

Used by 16K or larger computers, this SIO driver controls
tape punch I/O operations.

Equipment required is one HP 2753 Tape Punch, with
interface Kkit.

Assembly language absolute.

HP supported:
Data Systems Development Division (Cupertino)

20327A, 12K SIO TAPE READER DRIVER

Used by 12K computers, this SIO driver controls punch-
tape reader I/O operations,

Equipment required is one HP 2737, 2748, or 2758 Punch
Tape Reader, with interface kit.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)



A009, 1/0, PAPER TAPE (continued)

20328A, 12K SIO TAPE PUNCH DRIVER

Used by 12K computers, this SIO driver controls tape
punch I/O operations.

Equipment required is one HP 2753 Tape Punch, with
interface kit.

Assembly language, absolute.

HP supported:
Data Systems Development Division (Cupertino)

20743D, RTE TAPE READER DRIVER (DVRO01)
This RTE driver controls punch-tape reader I/O operations.

Equipment required is one HP 2737, 2748, or 2758 Punch
Tape Reader, with interface kit.

Assembly language, relocatable.

HP supported:
Data Systems Development Division (Cupertino)

20745B, RTE HIGH SPEED PUNCH DRIVER (DVR02)
This RTE driver controls tape punch I/O operations.

Equipment required is one HP 2753 Tape Punch, with
interface kit.

Assembly language, relocatable.

HP supported:
Data Systems Development Division (Cupertino)

20987C, DOS TAPE READER DRIVER (DVRO01)

This DOS and DOS-M driver controls punch-tape reader I/O
operations.

Equipment required is one HP 2737, 2748, or 2758 Punch
Tape Reader, with interface Kkit.

Assembly language, relocatable.

HP supported:
Data Systems Development Division (Cupertino)

20989A, DOS HIGH SPEED PUNCH DRIVER (DVRO02)

This DOS and DOS-M driver controls tape punch 1/O
operations.

~ Equipment required is one HP 2753 Tape Punch, with
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interface Kkit.

Assembly language, relocatable.

HP supported:
Data Systems Development Division (Cupertino)

22044B, RUN-TIME DATA INPUT FOR BASIC

This routine, termed SCANR, allows a programmer to
furnish free-field data to a running BASIC program through
a photoreader or teleprinter, employing the normal BASIC
I/O drivers. Any number of data items are transferred into
an array specified by the user program.

The SCANR routine, an assembly language modification of
the 20392A BASIC Operating System, changes the routine
normally used to scan a data statement so that the values
are read from the photoreader or teleprinter.

After the values are passed to the user program, SCANR
restores the BASIC Operating System to its original state.

Assembly language, absolute.

Contributed:
David R. McClellan
HP, Southern Sales Region
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22078B, 'HIGH SPEED PUNCH DRIVER — BASIC
CALLABLE

Providing a means for logging data or storing intermediate
results, this driver furnishes a punched tape output from a
running BASI