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The enclosed September supplement for your AUERBACH Standard EDP Reports

features:

® An incisive Summary Report on the new Sigma computer systems from
Scientific Data Systems (SDS).

o A reformatted and expanded edition of the 110-page Comparison Charts section.

® A revised edition of the 39-page General Index to AUERBACH Standard EDP
Reports.

The Summary Report on the new SDS computers reviews the small-scale Sigma 2
system and analyzes in depth the medium-scale Sigma 7 system. Sigma 7 is the archetype
system of the gradually expanding family of Sigma systcms, and is the first SDS computer with
noteworthy capabilities for business data processing. Thec announcement of Sigma 7 raised
industry eyebrows with the promise that it "performs three times as much work as other .
machines in its price class and sells for half the pricc of computers with comparable capability. '
Continuing a definite trend among new computer systems, Sigma 7 is largely compatible with the
IBM System/360.

The AUERBACH Standard EDP Reports Comparison Charts are the most comprehensive
and up-to-date quick reference guide to computer characteristics available anywhere. The en-
closed revised edition includes comparative information on the newest Burroughs 500 Systems"

— the B 2500 and B 3500 — and on the industry's latest computer family — the UNIVAC 9000
Series. The Comparison Charts are divided into thrce basic categories:

. ® Configuration Rentals (page 11:010.101). These charts show the prime-shift
‘ monthly rental prices for more than 90 U. S. -manufactured digital computer
“-~.._Systems in various standardized equipment configurations. The specifications
‘for-each of the standard configurations are described on page 4:030. 100 of the
Users' Guide. These charts enable you to make direct, meaningful comparisons
of the costs of competitive systems with similar capabilities.

© 1966 AUERBACH Corporation and AUERBACH Info, Inc.
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® Hardwarc Characteristics (page 11:210.101), These charts list, in a standardized
format, the important characteristics of the central processor, internal storage,
and standard peripheral devices for each computer system. The entries in these
charts arc designed to be largely self-explanatory and to facilitate valid compari-
sons, bul we urge you to turn to the individual Computer System Reports in Binders
2 through 8 for more detailed analyses of the information summarized in the charts.
Because of the physical limitations upon the amount of information that a printed page
can hold, the Hardware Characteristics charts are divided into four subsections
covering different classes of equipment; the Quick Reference Index on page 11:001. 002
will direct you to all the entries pertaining to any particular computer system.

® System Performance (page 11:400.101). These unique charts summarize the total
processing times for our standard '"benchmark' problems, which are representative
of compuicr workloads in both business and scientific applications. Each of the 280
lines shows the cost and calculated performance of a particular computer system
arranged in a particular standard configuration. The System Performance charts
will help you to determine quickly which computer systems may be able to meet your
performance requirements and your budget, enabling you to weed out the inapplicable
computers and concentrate on the detailed Computer System Reports on the systems
which appear to be suitable for your needs.

The expanded edition of the General Index includes entries for every device, program, and
concept covered in your eight-volume service through September 1966. The first page of the General
Index contains concise instructions to make it easier than ever to find the information you need.

Please file the enclosed material promptly and carefully in accordance with the filing
instructions below. Then we suggest routing this cover sheet to the others in your organization who
should be informed of the important new material being added to AUERBACH Standard EDP Reports.

FILING INSTRUCTIONS
Binder 1
Behind Tab 1: WHAT IT IS — HOW TO USE IT:

® Remove existing pages 1:001.100 thru 1:001. 102 (Summary Table of Contents), and
insert revised pages 1:001.100 thru 1:001.102.

Behind Tab 2: INDEX:

® Remove existing pages 2:050. 001 thru 2:100. 037 (Supplement Index and General Index),
and insert revised pages 2:100. 001 thru 2:100.039.

Behind Tab 11: COMPARISON CHARTS:

® Remove existing pages 11:001. 001 thru 11:400. 111 (entire Comparison Charts section),
and insert new pages 11:001. 001 thru 11:400. 111.

Binder 7

Behind Tab 716: Spectra 70/55:

® Insert new Tab 740: SDS SIGMA 7 and pages 740:001. 010 thru 740:221, 101 immediately
behind existing page 716:201. 400.

The October supplement to AUERBACH Standard EDP Reports will bring

you an up-to-date, expanded report on the GE-600 Series systems, analyzing
their hardware, software, and compatibility features. The November
supplement will feature a revised and penetrating analysis of the IBM
System/360.
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WHAT IT IS —
HOW TO USE IT

AUERBACH STANDARD EDP REPORTS:
WHAT IT IS — HOW TO USE IT

WHAT IT IS

AUERBACH Standard EDP Reports is an analytical reference service designed to satisfy
the need for accurate, effective data to aid in the selection and utilization of computer
systems for business and scientific applications. This service can save you countless
hours by providing the facts you need, when you need them, in standardized formats
that permit rapid references and facilitate objective comparisons. Regular supplements
keep the service up to date and keep you informed of significant new developments in

the EDP field.

AUERBACH Standard EDP Reports is a uniquely useful tool for every user and potential
user of digital computer systems. Like most tools, it will be of some value to nearly
everyone who uses it, but it will be of far greater value to those who are willing to in-
vest a little time and effort in learning how to use it most effectively. To ensure that
all of the information in AUERBACH Standard EDP Reports can be effectively employed
in solving your data processing problems, we strongly recommend a thorough reading
of the remainder of this "What It Is — How to Use It" section.

STRUCTURE AND CONTENTS

AUERBACH Standard EDP Reports has a looseleaf format and an open-ended number-
ing system to facilitate additions and revisions. The service currently fills eight large
binders. Binders 2 thru 8 contain the detailed Computer System Reports, while Binder
1 holds all of the other material described in the paragraphs that follow. Numbered
divider tabs make it easy to locate individual reports. The Summary Table of Contents,
immediately behind Tab 1, provides an up-to-date summary of the overall structure
and contents of the service.

Computer System Reports

These detailed technical reports on the hardware, software, and overall performance
of individual computer systems are the principal component of AUERBACH Standard
EDP Reports.

Every Computer System Report has the same basic format. Each report is divided
into a number of logical sections, and each section is devoted to a specific category

of information. For example, Section :021 of each Computer System Report describes
the system's Data Structure, Section :051 describes its Central Processor, Section
:171 describes its Machine Oriented Language (assembler), and Section :191 describes
its Operating Environment. Section :201 of each Computer System Report is particu-
larly significant; it contains the results of a series of standard ""benchmark'' problems
which measure the system's overall performance in typical business and scientific
applications.

A single Computer System Report may contain two or more sections of a particular
type. For example, there will usually be several Internal Storage sections — one
describing each type of storage device (core, drum, disc, etc.) that is available for
the system. To facilitate comparisons, all of the Internal Storage sections have the
same format, and they are numbered :041, :042, :043, etc. The first page of every
Computer System Report is a Contents page that summarizes the structure and content
of the report by listing each section.

Users' Guide

The Users' Guide (behind Tab 4) explains the basis and significance of each of the
standardized entries in the Computer System Reports. Keyed to the Computer System
Reports through corresponding section and paragraph numbers, the Users' Guide
provides the background you need to derive maximum value from the facts and evalua-
tions in the individual reports. The Users' Guide constitutes an encyclopedia of com-
puter terms and characteristics, and it can serve as a checklist to ensure that no
important item is overlooked in computer system evaluations. Regular references to
the appropriate Users' Guide entries will help you get the most out of AUERBACH
Standard EDP Reports.

© 1966 AUERBACH Corporation and AUERBACH Info, Inc.
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.25

.26

.27

Index

The Index (behind Tab 2) is the natural starting point for most references. It is arranged
in straightforward alphabetical order to lead you quickly to all the information about any
specific device, program, or concept. The first page of the Index, Page 2:100.001,
contains brief instructions for using the Index effectively.

Glossary

The rapid, unregimented growth of the computer industry has led to significant differences
in the meanings and usages of many technical terms. A prerequisite for the preparation
of standardized Computer System Reports is the adoption of a consistent set of terms,
each of which has a single clearly-defined meaning. The Glossary (behind Tab 7) defines
the precise meaning of each technical term as used throughout AUERBACH Standard EDP
Reports.

Comparison Charts

The Comparison Charts (behind Tab 11) summarize the key data from the Computer
System Reports in formats designed to permit quick, objective comparisons. The charts
are divided into three main categories:

o Configuration Rentals (Page 11:010.101). These charts show the prime-shift
monthly rental prices for individual computer systems arranged in various
standardized equipment configurations; the specifications for each of the
standard configurations are described on Page 4:030. 100 of the Users' Guide.
These charts enable you to make direct, meaningful comparisons of the costs
of competitive systems with similar capabilities.

o Hardware Characteristics (Page 11:210.101). These charts list, in a standardized
format, the important characteristics of the central processor, internal storage,
and standard peripheral devices for each computer system. The Hardware
Characteristics charts are divided into four subcategories covering different
classes of equipment.

e System Performance (Page 11:400.101), These unique charts summarize the
total processing times for our standard ""benchmark' problems, which are
representative of computer workloads in both business and scientific applications.
Each line shows the cost and calculated performance of a particular computer
system arranged in a particular standard configuration. The System Performance
charts will help you to determine quickly which computer systems may be able to
meet your performance requirements and your budget.

The Quick Reference Index to the Comparison Charts on Page 11:001.002 will direct you
to all the latest entries pertaining to any particular computer system. Although the
Comparison Charts are quite comprehensive and largely self-explanatory, the serious
user is urged to turn to the individual Computer System Reports in Binders 2 thru 8 for
more detailed information.

Directories

The Directories (behind Tab 21) provide detailed listings of manufacturers and suppliers
of computing equipment and services — a handy compilation of likely sources of the
products and services you need.

Special Reports

A series of Special Reports (behind Tab 23) rounds out the service by providing facts

and guidelines on individual topics of special interest to many of our subscribers. Recent
reports, for example, have intensively examined optical character recognition, com-
puter rental terms, random-access storage, and data collection systems.

REGULAR SUPPLEMENTS

Your copy of AUERBACH Standard EDP Reports will be kept comprehensive and up to

date by means of regular supplements. Each supplement contains new reports on recently-

announced equipment and/or revised versions of previously-published reports that reflect

changes in equipment characteristics and in the state of the art. A blue cover sheet

containing a summary of the new information and easy-to-follow filing instructions

accompanies each supplement. We recommend that you set up a standard procedure to

ensure that each new supplement will be filed promptly and that the cover sheet will be

routed to everyone who may profit from the new material in AUERBACH Standard EDP

Reports. - (Contd.)
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THE NUMBERING SYSTEM

The page numbers in AUERBACH Standard EDP Reports, which look rather formidable at
first glance, are part of a numbering system that has been specifically designed to facili-
tate rapid references and meaningful comparisons. The basic unit of reference is not

the page, but the paragraph. Referencing by paragraph number rather than by page num-
ber permits standardized report structures, ease of cross-referencing, simplicity of
indexing, and convenient supplementation.

Each major component of the service is identified by a separate divider tab and is called
a report. Report numbers consist of one, two, or three digits — the digits to the left of
the colon in every page number or index reference. For example, Report 203 (behind
Tab 203 in Binder 2) is the Computer System Report on the Burroughs B 5500.

Each report is, in general, divided into a number of logical sections. Section numbers
consist of the three digits to the right of the colon in every page number or index refer-
ence. For example, Section :051 of every Computer System Report describes the
system's Central Processor. The Central Processor section of the Burroughs B 5500
report, therefore, is Section 203:051, and it begins on Page 203:051.100.

Each section is further dividad into numbered paragraphs, which constitute the basic
unit of reference in AUERBACH Standard EDP Reports. Every paragraph number con-
sists of from one to four digits preceded by a decimal point. For example, Paragraph
. 232 of every Central Processor section shows the processor's '"Instruction layout."

To find the Burroughs B 5500's instruction layout, you simply turn to Paragraph
203:051.232; that is, the '""Instruction layout" entry (Paragraph .232) of the Central
Processor section (Section :051) of the B 5500 report (behind Tab 203). You will find
this entry on Page 203:051.215. The page is so designated because the first entry on
it is Paragraph .215. Thus, every page number is composed of a report number (the
digits to the left of the colon), a section number (the three digits to the right of the
colon), and the number of the first paragraph on the page (the three digits to the right
of the d=cimal point, with zeros addzd <o one-digit or two-digit parazraph numbers).
For guidance in finding specific information, turn to the concise instructions for using
the Index on Page 2:100.001.

All report numbers, paragraph numbers, and page numbers throughout AUERBACH
Standard EDP Reports are strictly sequential, although there are many ""gaps," or
omitted numbers. These gaps help to keep the service "open-ended'" by facilitating
the insertion of new material in the most appropriate places.

Note that although individual Computer System Reports may contain two or more sections
of a particular type, a single Users' Guide section applies to all ssctions of that type.
Therefore, although section numbers in the Computer System Reports end with the digits
1, 2, 3, etc., the corresponding Users' Guide section numbers end with 0. Thus,
Section 4:040 of the Users' Guids applies to all of the Internal Storage sections which are
numbered :041, :042, :043, etc. in the various Computer System Reports.

DERIVATION AND RELIABILITY

AUERBACH Standard EDP Reports is prepared and edited by experienced computer
system analysts, all of whom are members of the Technical Staff of AUERBACH
Corporation.

In gathering, analyzing, and evaluating material for these reports, our staff starts with
the specifications and manuals issued by the equipment manufacturers and other reliable
sources. Advance information from the manufacturers frequently enables us to publish

a detailed analysis immediately after the official announcement of a new computer system.

Extensive amplification and clarification of the generally-available specifications are
usually obtained through visits to or correspondence with the manufacturers. Users of
the equipment are also interviewed whenever practical. The comprehensive, systematic
structure of the Computer System Reports helps us to identify and resolve the errors and
inconsistencies that are common in manufacturers' specifications. The procedures that
are involved in deriving certain standardized report entries from the manufacturers'
specifications are clearly explained in the corresponding Users' Guide entries.

Throughout AUERBACH Standard EDP Reports, every effort is made to adhere to a con-
sistent set of technical terms, as defined in the Glossary. Therefore, some of the terms
used in our reports on a given manufacturer's equipment may, of necessity, differ from
the terms used'in the manufacturer's own literature. -

© 1966 AUERBACH Corporation and AUERBACH Info, Inc.

3/66



1:010. 500 AUERBACH STANDARD EDP REPORTS

.5 DERIVATION AND RELIABILITY (Contd.)

Every report describing a specific manufacturer's equipment or services is sent to the
manufacturer for review prior to publication. We invite the manufacturer's comments
regarding the completeness and accuracy of the report. Where differences of opinion
exist between a manufacturer and our staff, however, AUERBACH Standard EDP Reports
always reflects the opinion of our staff. '

Where insufficient specific data is available, estimates may be used. All estimates or
approximations are clearly identified as such. Where specific data is unavailable and
an estimate is considered impractical, a question mark (?) is inserted in the published
report to indicate that the manufacturer was unable or unwilling to supply the requested
data.

Comments and suggestions from our subscribers are always welcome because they help
us to make AUERBACH Standard EDP Reports even more effective in meeting the needs
of its users. We welcome notification of any errors or omissions, as well as sugges-
tions for additions to the service or improvements in its clarity or balance. Extensions
and improvements are frequently made to ensure proper coverage of new developments
in the EDP field; but the general format, content, and style of the service will remain
stable so that straightforward comparisons can be made between reports issued at
different times.

.6 HOW TO USE THIS SERVICE EFFECTIVELY

The information in AUERBACH Standard EDP Reports can meet many different needs,
and you will probably discover new applications nearly every time you use it. A thorough
reading of the Users' Guide and the Computer System Reports on a few of the newer
systems amounts to a concentrated course in data processing technology. The possi-
bilities for casual yet rewarding '"browsing' are virtually unlimited. Most of your EDP
information needs, however,. will probhably fall within one of four general classes:

(1) Information about a specific device, program, or concept is needed.
How can it be located quickly ?

(2) The characteristics of hardware or software items of a particular type
must be surveyed and compared. How can the necessary data be
compiled ?

(3)  The throughput of an existing data processing system must be increased.
How can this be accomplished most economically ?

(4) Anew computer system must be selected. How can the most suitable
equipment be chosen and justified ?

Recommended procedures — though by no means the only ones — for using AUERBACH
Standard EDP Reports to help you solve each of these four types of problems are outlined
in the following paragraphs.

.61 Locating Specific Information

To locate the information pertaining to any specific device or concept, the Index should
always be your starting point. Arranged in straightforward alphabetical order, the
Index will guide you quickly to the exact report, section, and paragraph that contains the
information you need. The instructions on Page 2:100.001 explain how to use the Index
effectively.

.62 Comparing Hardware or Software

The standardized format of AUERBACH Standard EDP Reports is especially valuable
when the characteristics of hardware or software items of a particular type must be
surveyed and compared. In fact, you are likely to find that the job has already been
done for you. To survey the characteristics of Central Processors, for example,

you need only turn to Section :051 of each Computer System Report. There, Paragraph
.237 discusses each processor's indexing capabilities, Paragraph .42 lists its
processing speeds for numerous standardized tasks, and so forth. (Much of the same
information, in more abbreviated form, can be found in the Comparison Charts, which
make comparisons of key characteristics even easier.)

A unique feature of AUERBACH Standard EDP Reports is that software comparisons
can be made in the same straightforward, objective manner as hardware comparisons.
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.62 Comparing Hardware or Software (Contd.)

To survey the language facilities of the various COBOL or FORTRAN compilers, for
example, simply turn to the Process Oriented Language sections (:161, :162, etc.) of
each Computer System Report. There, each implementation of COBOL or FOR\TRAN

is compared to a clearly-defined standard version of the language. In a similar manner,
you can compare the capabilities and limitations of the highly-publicized new operating
systems by referring to Section :191 of each Computer System Report.

.63 Improving an Existing System

When expanding workloads make it necessary to increase the throughput of your present

data processing system, turn to the Computer System Report that describes it. Chances

are that a careful reading of our objective analysis will disclose numerous ways in which
you can increase, or more fully utilize, the processing power of your system.

Maybe the use of an integrated operating system (Section :191) can save several minutes
of set-up time on every job. Maybe most of your main runs are tape-limited, so that

the installation of faster magnetic tape units or another controller (Section :091) can
double your throughput. Maybe your programmers and/or your equipment configuration
are not taking full advantage of the system's capabilities for simultaneous operations
(Section :111), Maybe an optical or magnetic character reader (Sections :101, :102,

etc.) can remove your input bottlenecks. Maybe the addition of optional features to your
central processor (Section :051) can significaatly increase your processing speeds. Maybe
a faster, cheaper random-access storage device (Sections :042, :043, etc.) is now avail-
able. Maybe there's a compiler, assembler, sort routine, or application package
(Sections :151 thru :191) that can simultaneously cut your programming costs and improve
performance.

These are just a few of the possible ways in which AUERBACH Standard EDP Reports

can help you to get more out of your present system; the possibilities are really limited
only by your own imagination, Furthermore, you'll want to read the Introductions and
other descriptive portions of the Computer System Reports on all the new systems. They
will help you to keep up with the advances in data processing technology, find out about
new concepts and equipment that can be adapted for use with your present system, and
decide when it's time to trade up to one of the newer computer systems. .

.64 Selecting a Computer System

When the time comes to select and justify a new computer system, you can utilize the full
power of the facts and evaluations in AUERBACH Standard EDP Reports. The Selection
Procedure Report on Analysis Techniques (Tah 15) will guide you in analyzing your
requirements., Next, you can use the Comparison Charts (Tab 11) to ""weed out" the
computer systems that are clearly too slow, too expensive, or otherwise unsuitable.

The characteristics and capabilities of the systems that survive this preliminary screen-
ing process can now be investigated in detail by turning to the appropriate Computer
System Reports. In each report you will find: a descriptive Introduction (Section :011)
that highlights the system's overall characteristics and limitations, several represen-
tative equipment configurations and their prices (Section :031), detailed reports on each
item of hardware and software, a complete price list (Section :221), and a uniquely
useful evaluation of the system's overall performance on a group of standard ""bench-
mark' problems that you can readily relate to your own applications (Section :201).

The format and contents of these reports (and of the supporting Users' Guide) have been
especially designed to provide the information you need to pinpoint each system's
advantages and limitations, to make objective comparisons, to write realistic procure-
ment specifications, to evaluate manufacturers' proposals, and to measure the system's
effectiveness after installation. AUERBACH Standard EDP Reports frees you from the
frustrating, time-consuming job of collecting, correlating, and analyzing manufacturers'
specifications that otherwise complicates every computer selection task — and it pro-
vides authoritative documentary evidence to support your recommendations.

© 1966 AUERBACH Corporation and AUERBACH Info, Inc. 3/66
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GENERAL INDEX
This Index, arranged in straightforward alphabetical order, is designed to lead you quickly to
all the information in AUERBACH Standard EDP Reports about any specific device, program,
or concept. It is the natural starting point for most references. All index entries are ex-
pressed in terms of Report (or Tab) numbers (the digits to the left of the colon), Section num-
bers (the three digits immediately to the right of the colon), and Paragraph numbers (the
digits, if any, to the right of the decimal point); e. g. :
710:051, 237
f. ZParagraph . 237, "Address indexing, "
Section :051, ""Central Processors."
Report 710, "RCA Spectra 70" (behind Tab 710).
Where no Paragraph number is shown, the entire indicated Section is devoted to the subject
device, program, or concept. Where no Report (or Tab) number is shown, the entry refers
to a general concept which is described in the indicated Paragraph of the indicated series
of Sections in each of the Computer System Reports in Binders 2 through 8, as well as in
the Users' Guide. For example, the Index entry for '"reserved storage, internal storage'
is ":040, 16". This means that: (1) a general discussion of the purposes and implications
of reserved storage areas in internal storage devices will be found in Paragraph 4:040. 16
of the Users' Guide; and (2) the reserved storage in specific internal storage devices is
described in numerous correspondingly-numbered Paragraphs such as 420:041. 16,
420:042. 16, and 420:043. 16 (for the IBM System/360), 340:041. 16, 340:042.16, and
340:043. 16 (for the GE 400 Series), etc.
For a more detailed explanation of the structure and numbering system of AUERBACH
Standard EDP Reports, please turn to "What It Is — How to Use It," beginning on page
1:010. 100.
A
AAS, RCA301. .. ... invnnnn 701:171.1 address, direct, central processor. .. .. :050.236
701:182.1 address, executed ... ... ... .0 4:050.2373
abandon, error .. .. ...... ... . 4:180.7 address, indirect ............. . :050. 238
absolute code, machine oriented address, multi-, machine oriented
language ...... 0000, . 4:170.512 language . .......0ieiie i ann :170. 242
absoluteform .................. 4:050,221 address, overflow . .......oovvv e 4:050.2373
absolute lockout . ............... 4:070.444 address, presumptive ........ e 4:050.2373
Absolute Vectors feature, IBM address, relative ................ 4:170.3
System/360 . ... .. i 420:101 address, special, machine
Abstract routine, RCA 301 ...... . 701:151.17 oriented language . .............. :170. 244
access, input-output area .......... :070.443 address, stored .......... 0 00000, 4:050, 237
access, multiplexed . . . ........ . 4:110,17 address allocation, process
access lock. .. .. et e e e e e 4:040.448 oriented language ............... :160. 92
access techniques, internal storage . . :040.28 address capacity, instructions, :
accesstime .......... 0 000 :040. 531 central Processor . ... ....ci00 00 :050.2362
access time, internal storage ....... :040.5 address combine, UNIVAC 1004 ....... 770:051.122
access time, variation ............ :040. 532 address indexing, central processor .. .. 1050, 237
access type, internal storage........ :040.283 address modification sequence,
ACT IO Compiler, LGP-30 ......... 352:133 GE 400 Series . . .. .vovvvvvunenn . 330:051.12
352:161 Address sequencing, PB250 ......... 631:051.12
352:181 address structure, instructions ....... :050.234
ADC equipment, comparison chart . ... 23:080.900 addressing, indirect, central
ADC equipment, Special Report ...... 23:080 PrOCESSOT v 4 v v o v o o s o v o o s s s oo an :050, 238
additional buffered channel, addressingmodes . ............ ... 244:051.12
CDC160-A .. ... iv s . 244:011 adjustment control, input-output....... :070.71
244:111,12 adjustment time, input-output ........ :070. 733
244:041.13 Advanced Assembly Language ........ 201:172
Additional Read Station, IBM 1418 ... 401:102,12 Advanced Programming feature,
address, chain .............. . 4:050.2381 IBM 1401 ... ..o i i i v e et e 401:051.12
address, complex ............ . 4:170.241 agenda, H200 Series . ............. 510:152, 17
address, compound, machine AIDS, RCA Spectra 70 ..........c... 710:152.17
oriented language . . . ... .. o000 .. :170.241 air flow, physical characteristics. ... .. :210
© 1966 AUERBACH Corporation and AUERBACH Info, Inc. 9/66
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Airline Reservations System,
NCR 315

alarm

alarm display, console . .. ........
ALGOL, UNIVAC 1108 .
ALGOL, B5500. . ..o vovvveevens
ALGOL CXA, CDC 3600
alignment, numeric
alignment rules, IBM System/360. . . .
allocating segments
allocation, address, process
oriented language
allocation, dynamic
allocation, hardware, operating
environment .
allocation, input-output ..........
allocation, storage level, process
oriented language. . ...
allocation, target computer, process
oriented language
allocation counter, machine
oriented language
allocation counter control .
allocation impossible . . ...
ALMOST; UNIVACII . . v v v v v v v v v
alphameric literals .............
ALTAC OI, P 2000.....

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

.............

......

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

.......

.........

Alternate bank storage allocation,
UNIVAC 1107 .. ... vivnnnnn

alternating areas, target computer .

alternation, in-out unit, operating
environment

alternative exit, subroutine........
alternative procedure, language ... ..
alternative translator . . . .........
American Standard Code for Infor-
mation Interchange, IBM System/
360 . i i e i e e e
Ampex TM2 P2000.............
AmpexTMS P2000.............
AMS, GE 400 Series . ...vooouunn
analysis techniques, selection
procedure report . . . .. .. .
Anelex Disc Files
Anelex Printer

.....

..............

annotation, machine oriented

language . .. ...t ii i
Application Programs, IBM 1440 .
APT III, UNIVAC 1108 . ..........
area, input-output, internal storage . .
area, input-output, machine

oriented language. . . v v v v o v v b0 0
area, input-output, process

oriented language. ... .. ... .. ..
area, working, machine oriented

language . .......c00 0.
area lockout, internal storage
argument, table ...............
ARGUS Assembler

......

9/66

601:106.
777:151.
.8
4:050,
4:060,
4:070.

:060.

4:040

785:163
203:161
247:163

4:160.
1420:051.
4:180.

:160.
4:190,

:190.
- 4:190.

:160.
:160.
:170.

4:170.
4:190.

774:172

4:160,

651:161
651:181

784:051.
4:180.

:190.
4:190.
4:190.
4:160.
4:160.
4:180.

420:141

651:091.
653:093.
330:051.

15:010

23:060
244:081
321:081
601:081
651:081
701:081
701:082

:170.
414:151,
785:151.

:040.

:170.

12
16

5
31
8
31

345
122

92
41
32

91

542
542
44

3562

12
512

322
322
632
534

12
4
12

544

192
442

43

.95
.42

.444
. 363

A\

ARGUS Operating System, H 800. .

arithmetic, instruction list
arithmetic and program control,

UNIVAC 4121
arithmetic error
arithmetic instructions ...........
Arithmetic Language, IBM 7080
arithmetic radix
arithmetic routine, machine

oriented language
ar1thmet1c tables, IBM 1620 Model 1

................

......

arithmetic tables, IBM 1620 Model 2. .

arithmetic task time, central

processor. ...
arrangement, word, language ..
arrayofbits . . ... ... . oL
arrayoperation. . .......e.000u.
ART, UNIVAC418 ... ... ....0uu..
ASCENT Assembly Language,

CDC 6000 Series + v oo v e v v vennnnn
ASCII code, IBM System/360
ASPER Assembly Language,

CDC 6000 Series . ..o vv v s vvvwenn
Assembler, UBC, P2000 ..........
Assembler J, H 200 Series
assembly language
Assembly Line Balancing

GE 215/225/285. . v v v v v i e i .
assignment, input-output, process

oriented language . . . ... .. ... .. ..
assignment, input-output unit,

operating environment
assignment, multi- ..............
associative memory, IBM System/

360

.....

........

.........

...........

........................

atmosphere, physical characteristics . .
ATRAN Compiler, PB 250

Augmented Input-Output Buffer and
Control, CDC 6411......... N
Autocoder ...

Autocoder, Basic

...............

Autocoder, Four-Tape, IBM 7070/
7072/7074 . .

.................

AUTOCOMM, CDC 160-A

AUTOLOG, H 200 Series...........
AUTOMAP, IBM 1620
AUTOMATH-400 Language, H400 ....
AUTOMATH-400 Translator, H 400 ...
AUTOMATH-800 .......
Automatic Assembly System,
RCA 301 ...

............

AUERBACH
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502:191
502:192
1120

774:051

:050.

:120

417:151,
:050.

:170.
412:041.
412:051.
413:041.
413:051.

:050.
4:160.
4:050.

:160.

790:171

260:171
420:141

260:172
651:102

510:193.

1170

321:151.
:160.

:190.
4:160.

427:051.
417:051.

:210
631:161
631:182
401:172
401:182

260:101
401:172
401:182
402:172
402:182
403:171
403:181
414:172
417:171
402:171

403:171.

403:183
414:171

403:171.

403:182
244:011
244:163

510:151.
412:151.

501:161
501:182
502:161

701:171.
701:182.
4:070.

121

17

94

321
413

121

12

12

1
1
524
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Automatic Cartridge Loader, IBM B 300 Central Processor ..........

System/360. . ... vvunnn.. .. 420:092 B303CardPunch ...............
automatic code translation. . . . ... .. 4:070.53 ‘
Automatic Interrupt feature, GE 225 . 321:051.12 B304 CardPunch ............. .

321:051. 33 .
automatic jump instruction, B 320 Line Printer. . .............

Monrobot XI . . v v v v v v nevennes 531:051.12
automatic recovery, error ........ 4:190.44 B 321 Line Printer. ... ...........
Automatic Recovery Option,

NCR3I5. i v i v s e s s s nonennnn 601:051. 12 B 322 Multiple Tape Lister .........
automatic recovery procedure ...... 4:190. 44 B 323 Multiple Tape Lister .........
automatic rejection procedure ...... 4:190,44 B 325 Line Printer. . .. ...........
automatic rounding. ........... .. 4:050.211

4:050.212 B 326 Multiple Tape Lister .........
automatic synchronization . .. ...... 4:040.445 B 328 Line Printer. . .. .. .. et et
4:070.446
Autonetics RECOMPII . .......... 161: B 329 Line Printer. . .. ...........

Autonetics RECOMPIII. .......... 162:

Auto-Test, IBM 1401 .. .... N 401:191.52 B 332 Multiple Tape Lister .........

Autotest, IBM System/360......... 420:152. 17 B 333 Multiple Tape Lister .........
420:153.17 B341 Paper Tape Punch ...........

Autowrap, IBM System/360 ........ 420:107.12

Auxiliary Arithmetic Unit . ........ 320:051 B 342 Output Code Translator ,......
321:051 B 401 Record Processor .. .........
323:051 B 421 Magnetic Tape Unit . .........

Auxiliary Read-Write Channel, H 200 . 512:111 B 422 Magnetic Tape Unit . .........

Auxiliary Ribbon Feed, IBM 1403 . ...  415:081.12

Auxiliary Ribbon Feeding feature . ... B 423 Magnetic Tape Unit . .........

IBM System/360 .. .vvverenenas 420:081.12
auxiliary storage . . ... ... .00, 4:040.1 B 424 Magnetic Tape Unit . .........
auxiliary storage, instruction list. ... 1120
auxiliary storage performance, B 425 Magnetic Tape Unit . .........

internal storage. . .. ... ... ... :040.7
Auxiliary Storage Unit, IBM 7080 .. .. 417:051.12 B 430 MagneticDrum . . ...........
average hand coding, definition ..... 4:180. 54 B 450 Disk File/Data Communi-

cations Basic Control . . ..........
B B 460 Memory Module ............
B 461 Memory Module ............
B 100/200/300 Series . . ..ot v0an.. 201: B 475 Disk File Storage Module . ... ..
B 101 Sorter-Reader ........ e 201:102 B 481 Teletype Terminal Unit .......
B 102 Sorter-Reader .......... .. 201:102
B 103 Sorter-Reader ............ 201:102 B 483 Typewriter Terminal Unit ... ..
B 104 Sorter-Reader ............ 201:102 .
B 106 Sorter-Reader .......404.. 201:102 B 484 Dial TWX Terminal Unit.......
B 107 Sorter-Reader ....... e 201:102
B 116 Sorter-Reader ............ 201:102 B 486 Central Terminal Unit . .......
B122 CardReader.............. 201:071 B 487 Data Transmission Terminal
203:071 Unit. . .ot i it i e i et i s
B123 CardReader.............. 201:072 B 493 Typewriter Inquiry Station .....
203:072
B 124 CardReader.............. 201:072 B 495 Supervisory Printer. .........
203:072 B 5000 Information Processing
B 129 Card Reader....... PN 201:072 System . ........00iiiiiiie,
203:072 B 5220 Central Control . .. .........
B 141 Paper Tape Reader ......... 201:074 B 5281 Processor . ... ..eo0000en
203:074 B 5290 Display and Distribution
B 142 Input Code Translator ....... 203:074 Panel. .. ... iiiinn i
B 160 Central Processor. ......... 201:051 B 5480 Data Communication
B 170 Central Processor. ... ... e 201:051 ControlUnit . ...........0o00v..
B 180 Central Processor. ....... .. 201:051 B 5470 Disk File Control Unit .......
B 247 Disk File Control Unit ....... 201:042 B 5500 Information Processing
B 248 Data Communications Control System............. . ... ..

Unit ...ttt i e 201:103.12 backspace, input-output ...........
B 251 Visible Record Computer backward, read . . .. .............

(VRC) & ittt ittt iiiee e 201:031.500 BAL, GE400 Series. . . ...........
B 260 Central Processor. ......... 201:051 band ......... ... i
B 263 Central Processor.......... 201:052
B 270 Central Processor. ........ . 201:051
B 273 Central Processor. . ........ 201:052 band, external storage, input-

B 275 Central Processor. ........ . 201:011.1 output ... .. e e e
B 280 Central Processor........ .. 201:051 band, internal storage ............
B 283 Central Processor.......... 201:052 bandstorage . . .......... 0.

© 1966 AUERBACH Corporation and AUERBACH Info, Inc.

201:052
201:073
203:073
201:073
203:073
201:081
203:081
201:081
203:081
201:083
201:083
201:081
203:081
201:083
201:082
203:082
201:082
203:082
201:083
201:083
201:075
203:075
203:075
201:101
201:091
201:091
203:091
201:091
203:091
201:091
203:091
201:091
203:091
203:042

201:042
203:041
203:041
201:042
201:103.12
203:101
201:103.12
203:101
201:103.12
203:101
201:103.12

203:101
201:103.12
203:101
201:061

203:011
203:051
203:051

203:051

203:101
203:043

203:
4:070.523
4:070. 521

330:171
4:040. 51
4:070.24
4:070. 323

:070. 323

:040. 26
4:040.25
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bank control registers, CDC 160-A. ..
Bank-File Processor, NCR 315 .....

BANKPAC, GE 215/225/235

base address, IBM System/360
base-register technique, IBM

System/360. . .. ..vuiene. ..

base-register technique, RCA
Spectra 70

Basic Assembler, CDC 3200 .......

Basic Assembly Language,

B 100/200/300 Series . . . ... ... ..

Basic Assembly Language,

GE-400Series. . ... ..o vvveuuan

Basic Assembly System,

RCASpectra70.........000...

Basic Easycoder, H 200 Series

Basic Operating System/360

Assembler ..................

Basic Programming Support (BPS),
IBM System/360
Basic Programming Support Assem-
bler, IBM System/360
Basic Programming System, H 200

Series . v v i v it e

Basic Report Program Generator,

IBM 1440 . . . .0 oo it e i e

BCL Code

Bell Floating Decimal Interpretive

System, LGP-30 ..............
BEST, NCR315................
bibliography, COBOL . ... ........

Binary Tape, Read, feature,
IBM 7072/7074
Binary Transfer feature, IBM 1460. .

Bit Test feature, IBM 1441 .. ......
block . W .ot v i e e
block, gap, input-output ..........
block, input-output..............
blockofdata .............. e
blocking, machine oriented language . .
blocking control. . ..............
blocking control, in-out ..........
blocking control, routine..........

blocking facilities, language

BOS, IBM System/360
BPS, IBM System/360
BRIDGE 1401, H 200 Series

BRIDGE II Service System,

GE 215/225/235. . . v v v v i e

broad-band communications facilities .
Bryant Disc File . ..............

9/66

.......

Bank Processor, NCR315.........
base address, GE 400 Series . ......
base address, GE 600 Series . ......

.....

..................

.....

Basic Operating System/360 (BOS) . . .

..............

..........

...................

BEEF, UNIVAC1108 ............

...............

.......

boolean instructions . ........... .
boolean operation. .. ............

BOSS II, UNIVACIII . . v vvvn oo

Break Point Logic, LGP-30........

.......

244:041.
601:051,
321:151.
601:051.
330:051,
340:051,
420:051.

420:051.

710:011.

245:172
201:171
330:171
710:171
510:182
420:192
420:172
420:193
420:173

510:191

414:151.

161:141
203:141

785:151.

3562:173.

601:152

4:161.

404:091.
415:091.
415:092.
415:051.
4:070.
:070.
:070.
4:040.
:170.
4:190.
:160.
:170.
:160.

1120

:050.

420:192
774:192
420:193

352:051.

510:131
510:181

321:151.

321:191

23:100.

23:060
501:042
502:043
502:072
503:043
505:042
653:042
701:043

14

17

14

12

15

52

Buffer feature, IBM 1447 Console
buffer, input-output .......... NP
bulk loading, internal storage
bulk loading cartridge ...........
bulk program translation
bulk translating, program
translator...................
Bunker-Ramo Display Stations,
H2008eries . . .. vv v v v v evennne
Burroughs Common Language Code. . .
Burroughs Corporation . . .........
Burroughs Corp., Paper Tape
Reader.....................

......

.........

burst mode, IBM System/360.......
burst mode, RCA Spectra 70 .......
Business EDP Systems Technique,
NCR315 .......cvviiesnnnnn
busy controller, test . ...........
busy device, test . . .. .. ... ...,
busytest ............. .. ...,
busy test, input-output ...........
Buyers' Guide for the Computer Field,
Directory . . .. ........ .00
byte, IBM System/360 ...........
byte, RCASpectra 70 . ...........

Calcomp Plotter

...............

Calendar, STEP, PACE ..........
call at loading time .............
callbyname . ........co0vuuu.n
callbyvalue . . . .. .. ov v v i v v,
call library, process oriented
language . . . .. v i it i e
call list, translator .............
call routine, machine oriented
language ...................
Canning, R. G., analysis techniques. .
capacity, cartridge, internal storage .
capacity, hopper ...............
capacity, stacker...............
capstandrive .................
carbon copies, input-output........
card ... .. e e
Card Basic Programming Support,
IBM System/360 ..............
card configuration (I) . . ..........
card dimension, input-output.......

Card Image feature, IBM 1442 ... ...
card offset, control .............
Card Operating System, -

GE400Series . . ... ...
Card Processor Expansion Kits,

UNIVAC 1004 . ............u.
Card Program Generator,

GE 215/225/235. . . ..o v vue v v
Card Punch Coupler, PB 250 .......
Card Punch Synchronizer,

UNIVACIHI............ e
Card Random Access Memory,

CRAM . ..ot vii it iiinn e

AUERBACH
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4:040.
414:061.
4:070.
:040.
4:040.
4:180.

:180.

510:109
203:141
See B

502:071
503:071

420:111.

710:111

601:152

+4:070.
4:070.
4:040.
4:040.
:070.

21:020
420:021

710:011.

23:070
245:102
412:101
631:101
651:104

601:191.
4:190.
4:160.
4:160.

:160.
4:180.

:170.

15:010

:040.
4:070,
4:070.
4:070.

:070.
. 511

4:070

420:193.
:030.
:040.
:070.

414:071.

4:070.

330:191.
770:051.

321:151.

631:075

774:072.

601:042
601:101

442
13
442
624
624
44

44

23

56
444

448
4417

22

611
731
731
211

123

14
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Card Read/Punch feature, CDC 1607 Magnetic Tape System . ... 244:011
UNIVAC 1004 .......00cvuvvvennn 770:072.12 CDC 1608 Magnetic Tape System ....  244:091.12
Card Reader Synchronizer, CDC 1610-A Card Reader-Punch
UNIVACIII . . ... oh v v et v e ns e 774:071.4 Control ......cooiiennnnnns 244:102
Card Report Program Generator, CDC 1612 High Speed Printer....... 244:081
IBM 1401 .. .0 vt it i ineensnnas 401:151, 14 CDC 1615 Tape Control Unit ....... 243:091.4
Card Transmission Termina.l CDC 1617 CardReader . . ......... 244:073.12
IBM1013 . . i vt v e vv s neannns 408:103.121 CDC3100 ... ..o vvieninensan 254:
CART, H200Series. . ......cu... . 510:152. 17 CDC 3101 Desk Console .......... 254:061
cartridge ... .......c0 it 4:040.61 CDC 3103 Storage Module . ........ 254:041
cartridge, internal storage ......... :040. 61 CDC 3104 Computer . .. .......... 254:051
cartridge-loaded storage devices, CDC 3106 Standard Communication
Special Report ................ 23:060 Channel . ................... 254:111
cascade merge routines ........... 4:150.13 CDC 3107 Special Communication
CASH, H200Series . . . .o v v v v e v 510:151. 17 Channel ............. e 254:111
CDC 160 ... .'iiivinnnnennnas 242: CDC 3108 Storage Module . ........ 254:041
CDC160-A .. .. ... iiie . 244: CDC 3109 Storage Module . ........ 254:041
CDC 161 Typewriter . ............ 244:101 CDC 3152 Line Printer . .......... 245:081
CDC 166-1 Line Printer ........... 244:082 260:081
CDC 166-2 Line Printer ........... 244:.082 CDC 3200 .....000veveemennnns 245:
CDC 167 CardReader. . ... ........ 244:073 CDC 3200 Basic Assembler ........ 245:172
CDC 168-1 Arithmetic Unit
(fixedpoint) .................. 244:052 CDC 3200 Basic FORTRANII. ...... 245:163
CDC 168-2 Arithmetic Unit CDC 3200 Cobol . .......00vuvun. 245:161
(floating point) ................ 244:053 CDC 3200 COMPASS ............ 245:171
CDC 169 Auxiliary Memory Unit ..... 244:041 CDC 3200 FORTRAN ............ 245:162
CDC 170 Card Punch . ............ 244:074 CDC 3200SCOPE . ........000000 245:191
CDC 180 Data Collector ........... 23:080.3 CDC 3201 Desk Console .......... 245:061
CDC 350 Paper Tape Reader ........ 244:071 CDC 3203 Storage Module . ........ 245:041
CDC 405 Card Reader. .. .......... 245:071 CDC 3204 Basic Processor ........ 245:051
246:071 CDC 3205 Scientific Processor ..... 245:051
260:071 CDC 3206 Standard Communication
CDC415CardPunch ............. 245:072 Channel . ........0vvivinnnnn 245:111
246:072 CDC 3207 Special Communication
260:072 Chamnel . ................... 245:111
CDC501 Printer . ........00000uun 245:083 CDC 3209 Storage Module . ........ 245:041
246:083 CDC 3210 Data Processor . ........ 245:051
260:083 CDC 3215 General Processor ...... 245:051
CDC505Printer .. ......c0000vun 245:083 CDC 3235 Drum Storage Unit....... 245:044
260:083 CDC 3276 Communications Terminal
CDC 600 Series 7-Track Magnetic Controller .................. 260:102
Tape Units . ......... .00t 260:091 CDC 3293 Incremental Plotter ...... 245:102
CDC 600 Series 9-Track Magnetic CDC 3300 .. ..0vvevvennnennnns 255
Tape Units . .. v v v v v i i e i en 260:092 CDC 3300 General Processor ...... 255:051
CDC 601 Magnetic Tape Unit . ....... 245:091 CDC 3301 Desk Console . ......... 255:061
CDC 603 Magnetic Tape Unit . ....... 244:091 CDC 3303 Storage Module . ........ 255:041
245:091 CDC 3306 Standard Communication
CDC 604 Magnetic Tape Unit . ....... 245:091 Channel .................... 255:111
246:091 CDC 3307 Special Communication
CDC 606 Magnetic Tape Unit . ....... 244:092 Channel . ... ..o iiinnnnnnn 255:111
245:091 CDC 3309 Storage Module . ........ 255:041
247:091 CDC 3400 .. ..0vvvineinennnnns 246
CDC 607 Magnetic Tape Unit . ....... 245:091 CDC 3400 COMPASS . ........... 246:171
246:091 CDC 3400 FORTRAN ............ 246:162
CDC 626 14-Track Magnetic Tape Unit . 260:093 CDC 3400 SCOPE ..... e e 246:191
CDC 692 Magnetic Tape Unit . ....... 245:092 CDC 3401 Console .. ....ovvvvunn 246:061
CDC 694 Magnetic Tape Unit . ....... 245:092 CDC 3404 Basic Computer......... 246:051
CDC 696 Magnetic Tape Unit . ....... 245:092 CDC 3406 Standard Input-Output
CDC828Disc File. .. ........ 0. 245:042 Chamnel ............ e e 246:111
246:042 CDC 3409 Storage Module ......... 246:041
CDC838DiscFile............... 245:042 CDC 3600 .....00c0vinevsnennas 247
CDC 852 Disk Storage Drive ....... . 260:046 CDC3604............. e e 247:051
CDC 853 Disk Storage Drive ........ 260:046 CDC 3641 CardReader . .......... 247:071
CDC 854 Disk Storage Drive ........ 260:046 CDC 3642 Card Punch ........... 247:072
CDC 861 Drum Storage Unit ........ 245:045 CDC 3643 Card Reader Controller . .. 247:073
CDC 862 Drum Storage Unit ........ 245:045 CDC 3655 High Speed Printer ..... . 247:081
CDC 915 Page Reader. .. ....... N 23:020. 910 CDC 3681 Data Channel Converter ... 245:101
CDC 1604 ......00tvvevunseanes 241: 246:101
CDC 1604 and 1604—A Processors 247:101
compared . ..... e e e e e e e e 243:011 CDC 3682 Data Channel Converter ... 247:101
CDC 1604-A . .. ...ttt nnnennnn 243: CDC 3682 Satellite Coupler ..... e 245:101
CDC 1604-A Central Processor ...... 243:051 246:101
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CDC 3691 Paper Tape Reader Punch . .

CDC 3694 Paper Tape Reader-Punch. .

CDC 6000 Series .. ...coveuueens
CDC 6000 Series ASCENT Assembly
Language . .......co00veienn..
CDC 6000 Semes ASPER Assembly
Language . .......c00ueuusea.
CDC 6000 Series COBOL .........
CDC 6000 Series Extended Core
Storage . .....0 00,
CDC 6000 Series FORTRAN 66. ... ..
CDC 6000 Series Peripheral and
Control Processors . ...........
CDC 6000 Series PERT. ..........
CDC 6000 Series SIMSCRIPT . ......
CDC 6000 Series SIPROS .........

CDC 6060 Remote Calculator . ......
CDC 6090 Entry/Display Console . .
CDC 6400 . ... vviinernnnsns
CDC 6411 Augmented Input-Output
Buffer and Control . . ...........
CDC 6600 ....00vveeuenn
CDC 6600 Series Data Set Controllers
CDC 6602 Display Console. . ... e
CDC 6603 Disk File . . . ..o v ve v
CDC 6607 Disk File . ........0...
CDC 6608 Disk File . ............
CDC 6800 .. .. evovveveeennseans
CDC 8010 Data Collection System . .

CDC 8951 Drum Memory Unit ......
CDCLGP-30.....000tvveunnonn

central processor . ......c0000 0.

central processor, errors, checks
action . ........ ... i
central processor, general ........
central processor, instruction time ..
central processor, interrupt .......
central processor, look ahead ......
central processor, multi-running . .
central processor, multi-sequencing. .
central processor, operand . . ......
central processor; operation.......
central processor, processing
facilities . .. ... ... 0t
central processor, sequence control . .
central processor, special storage . . .
central processor, speed .........
central processor, task time .......
chadlesstape ..........0000...
chaining, IBM System/360 ........
chaining instruction, IBM 1401/1410 .
changeable storage. . ............

Channel Address Word, IBM
System/360. . .. vt ie e
Channel Address Word, RCA
Spectra 70 ........¢.vveuenn
Channel Command Word, IBM
System/360. . ... ...t eeuernn.
Channel Command Word, RCA
Spectra 70 .......... .. ...
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245:073 Channel-to-Channel Adapter, IBM
246:073 System/360. ... ......0 ...
247,074 )
260:073 character code ......... PR
245:073 Character Generator feature, )
260:073 IBM System/360 . .............
260: character manipulation verbs ... ...
Character Mode, B 5500 ..........
260:171 Character Processor, H 8200 ......
character recognition, Special
260:172 Report . .. ...t v i veneenns
260:162 character set . ........... ...,
character set, input-output ........
260:043 character size, code ............ i
260:161 character structure, code . . ... ... L
characters, floating . . . ..........
260:052 characters, protection ...........
260:151.184 charts, mformatlon flow, analysis
260:151.185 techniques ............. e
260:051. 125 charts, 1nformat10n process,
260:151.16 analysis techniques ............
260:191 check, dispatchofdata...........
260:062 check, echo ..................
260:063 check, invalid address . ..........
263: check, invalidcode .............
check, longitudinal .............
260:101 check, read-back ..... e
264: check, receiptofdata ...........
260:103 check, recording of data . . ... e e
260:061 check, recovery ofdata ..........
260:044 check, re-read . ...............
260:045 check, timing conflict ...........
260:045 check only, translation...........
265: check only mode, program
23:080. 72 translator ..................
23:080. 900 checkpoint, object program . .......
244:042 check-points, multi-sequencing . .. ..
3592: checks, central processor ........
351: checks, input-output. ............
23:080. 71 checks, internal storage .. ........
23:080. 900 checks, operating environment. ... ..
:050 checks, program translator........
4:040.1 checks, translation .............
CHIEF, UNIVACIIT . . ...........
:050. 5 Chippewa Operating System,
:050. 1 CDC 6000 Series . . v v oo v e oo v s
:050. 41 CINCH Interpreter, PB 250 ........
:050. 33 .
:050. 32 CLAMP, UNIVAC 1107 . . . .. ......
:050. 34 class, data . ..................
:050.35 clock, console ............. e
2050, 22 Clock, Program Addressable,
:050. 21 IBM 1410 . .. .0 i ittt ettt e nn
Clock, Real Time, GE 225 ........
:050. 2 clock track, input-output..........
:050. 3 closefileverbs . ... ............
:050. 24 closed routine, library, machine
:050. 4 oriented language. . ... .. ........
:050. 42 closed routine, library, process
4:070. 221 oriented language .............
420:111.4 clutchpoints . . ................
401:051. 12 COBOL ........ e e et e e
4:040.6 '
4:040.245
420:111.3
710:111,104
420:111.3
710:111.104
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420:051.127
420:111.26
T 1140

420:101
4:160.449

203:051

518:051.122

4:180. 452

:180.423

:050.5
:070.8
:040.8
:190.4
:180.7
4:180.7
774:191

260:191.121
631:172
631:192
784:151.17
4:160.242
:060. 52

402:051.12

321:051.12
:070:324

4:160.45

:170.762

:160. 762
4:070. 623
4:161

201:162
203:162
245:161
'260:162
330:161
340:161
401:161
402:001

.402:161

403:161
414:161
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COBOL ....... et e .. 417:161 Commercial Controls Paper Tape
417:182 Reader, Monrobot XI . .......... 531:071
420:164 commercial rental terms, Special
420:165 Report . ......oiviiiinnn. 23:090
501:162 common carriers . ...........0.. 23:100.51
502:163 communication, console .......... :060. 51
502:184 communication, operator ......... :190.6
510:161 communication, operator, operation,
510:162 process oriented language . . ... ... :160.46
601:161 Communication Buffer Calls,
651:163 HB8200 ........0000iiivunn. 518:121
651:183 Communication Control System, RCA
701:161 Spectra 70 ............ ... ..., 710:191. 124
703:162 Communication Control Unit ....... 501:101
710:162 505:101
710:164 Communication Line Terminal
710:165 UNIVAC 1050 .......0cuuveeen. 777:101
774:161 Communication Multiplexer,
777:161 UNIVAC 1050 ........c.0uuv... 777:101
784:161 Communication Multiplexor Channel,
785:161 RCASpectra70 .......0.00vvu. 710:102
800:161 Communications Control, RCA 3301 .. 703:103
COBOL B, H200 Series ........... 510:161 Communications Control programs,
COBOL character set . . . .......... 4:070.25 IBM System/360 . ............. 420:153. 17
COBOL characters, input-output ....: :070.25 communications facilities . ........ 23:100.5
COBOL D and H, H 200 Series . . ... .. 510:162 Communications Mode Control
COBOL electives . . . ... .o vvn v 4:161.3 RCA3301L........0000vuunn 703:101
COBOL general description . . ....... 4:161.4 Compact COBOL, B 200/300 Series . . 201:161
COBOL Language Conversion Pro- compacting, UNIVAC 494 ......... 804:191.123
gram (LCP), IBM System/360 .. .... 420:164. 14 comparator, UNIVAC 1004 ........ 770:051. 122
COBOL User's Guide . ............ 4:161 comparisoncharts . . ............ 11:
code, external storage, input-output. .. :070.33 comparison operation . , .. ... ... .. 4:050.214
code, invalid, input-output ......... :070. 8 comparison operation, central
code, invalidcheck .............. 4:070.8 PrOCESSOT . 4 v v v v v v oo v s s v vwas :050.214
code, translate, input-output........ :070.53 comparison task time, central
code compatibility . .............. :070. 34 PrOCESSOT . & o s s v s v v s e oo n s s s :050.423
Code Conversion feature, UNIVAC COMPASS, CDC 3200 . ........... 245:171
1004 ... e e e 770:051.123 COMPASS, CDC 3400 . . . ... ...... 246:171
code conversion time, central COMPASS, CDC 3600 . ........... 247:171
PrOCESSOT . 4 v v v o v o v oo v s oo an o :050,417 247:181
code, data ..........00uu it 1140 compatibility, COBOL ........... 4:161.2
Code Image feature, UNIVAC 1004 .. .. 770:051.123 compatibility, code ............. 4:070.34
770:072.12 compatibility, format, external
code translate operation, central storage, input-output ........... :070. 34
PrOCESSOT .+ 4 v v v v v o v oo oo oo v us :050. 215 compatibility, GE-400 Series with
code translate operation, process IBM 1401 . .. v ittt e e e et e e e 330:131 .
oriented language .............. :160.448 compatibility, GE 600 Series and b
code translation. .. .............. :050. 214 IBM 7090/7094 . .............. 340:011.100
code translation, automatic ......... :070.53 compatibility, H 200 Series with
code translation routine ........... :170. 64 IBM 1400 Series . ....... .00 510:131
codes, MACTO . . v . v v v v v v v v v e vnns :170. 52 compatibility, IBM System/360
codes, matched, input-output........ 4:070.53 Model 30 with IBM 1620 ......... 420:136
codes, mnemonic ............... 4:170.511 compatibility, IBM System/360
coding, OWn . ..........o0.0uun.. 4:150.1 Models 30, 40 with IBM 1401/
coding correction. . . ... ... ... ..., :170. 23 1440/1460. . . . . oo e 420:131
coding fields . . . ................ :170. 22 compatibility, IBM System/360
codingform ................... :170.21 Models 40, 50 with IBM 1410/7010 ..  420:132
coding level, process oriented compatibility, IBM System/360
language ...........c000ie.n :160. 318 Models 50, 65, 67 with IBM
coding sheet . . ........couvvueunnn :170.21 TOTO/T0T4 . v v e et ettt e 420:133
coding specimen, computer system compatibility, IBM System /360
TEPOTES v v v v v v e v o v s v oo e ae e a :130 Models 65, 67 with IBM 7040/7090 . . 420:135
COGO, IBM1130 . ... ..o v v e v unsn 418:151.19 compatibility, IBM System/360
cold generator . ................ 4:150.13 Models 65, 67 with IBM 7080 . ... .. 420:134
COLLATE, EASY ... ......vcuunu. 501:151.13 compatibility, RCA Spectra 70 with
collating sequence . .............. :050.214 IBM 1401/1460 . .............. 710:131
collating sequence, data code........ 4:140.22 compatibility, RCA Spectra 70 with
Collectadata 30 System . .. ......... 23:080, 74 IBM 1410/7010 . ... .. vv v 710:132
23:080. 900 compatibility, RCA Spectra 70 with
command chaining, IBM System/360 . ..  420:111:3 IBM System/360 . ............. 710:133
comment, program .............. 4:160.242 compatibility, RCA Spectra 70 with
comments, program. ... .......... 4:170, 544 RCA30L. . ...... i euennnn 710:134
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compatibility, RCA Spectra 70 with

.........

UNIVAC1107 ........ccvvun
compatibility feature, IBM 7010. .. ..
Compatibility features, IBM

System/360. ... ....u0ueun...

Compatibility Support Package,

RCA Spectra 70
Compiler System Tape, IBM 1410. ...
Compiling System, IBM 7080

...............

complement, number
complement, re-...............
complex address
complex FORTRAN, IBM 1620 .. .. ..
compound address, machine

oriented language. . .. ..........
compound conditions. . . ..........
compound names, language
Compressed Tape feature

............

...............

........

.........

computation, process oriented
language . . . .« v v v v i i it i e
computer configuration, program
translator. . .................
computer load-balancing . .........
computer simulation. .
computer simulators
computer system reports, system
configuration. . . ..............
condition, simple, process
oriented language. ... ..........
condition, testable, input-output. .. ..
condition, testable, internal storage . .
condition display, console . . .......
condition loop, process oriented
language
conditional, compound, process
oriented language. .............
conditional clause

...........

...................

..............

conditional procedure, process

oriented language. .............
conditional relation, process

oriented language. . .. ..........
conditional variable, process

oriented language. . ............
conditional variables ............
configuration, computer, program

translator. . .................
configuration, system. ...........
configuration, target computer .....

configuration, translating computer . .

configuration condition,

simultaneous operations . ........
configuration diagram symbols
configurations, standard..........
connection, control, console .......
connection, controller, input-output . .
connection, device, input-output. .. ..
connection panel, UNIVAC 1004

.....

.....

connection restriction, internal
storage .. .... ..o

connector, UNIVAC 1004 .........

consistency checks. .............
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console ............ Ceeenaen .
710:135 Consolidata system, RCA 301 ......
constant, process oriented language . .
785:131 constant label, machine oriented
416:051. 12 language ........cc000000...
420:011. 62
420:131 constants . ...................
713:051 context recognition. ........ e
402:182.12. continue, error . . ... ... ... 0.
417:051.12 contracts, Special Report . ........
417:181.12 contract terms, Special Report .....
417:182.12 control, simultaneous working ......
4:050. 221 Control Adapter, IBM 1074 .......
4:050.4
4:170. 241 control adjustment, input-output
412:151.173 Control Data Corporation . ........
control, manual, input-output ......
:170. 241 Control Mark, magnetic tape,
4:160. 525 NCR3BI5S ... viieiinnnvenans
4:160.251
401:091. 12 control method, interruption,
415:091.12 central processor .............
415:092.12 control operations, input-output.....
Control Programs, IBM System/360 .
:160.43 )
:180.6 control sequence, central processor .
23:100.24 control time, central processor . .
:150. 12 control, translator, machine
:150. 11 oriented language . . . . ..........
control unit, central processor .....
:030 Control Unit Adapter, H120 .......
control variables, loop . ..........
:160. 522 controller ...................
:070. 56 controller, testbusy ............
:040.448 controller, input-output ..........
:060. 32 controller, internal storage........
Controller Selector .............
:160. 564
:160. 525 controls, console. . .............
4:160. 354 controls, operator . .. ...........
4:160. 52 convenience, console . ...........
conversion, radix ..............
4:160. 52 conversion routine, radix .........
conversion time, central processor ..
:160. 523 conventions, machine oriented
language ...........c000un..
:160. 354 conventions, output, program
4:160. 354 translator. . .................
Coordinator, UNIVAC 1107 ........
:180.6 Coordinator, UNIVAC 1050 . .......
:030 copies, multiple, input-output ......
4:160. 84 COPS. ... it i i i
4:180. 62 copyformat ..................
4:160.83 copy mode, RPC4000 ...........
4:180. 61
core storage sharing, CDC 160-A. . ..
:110. 2 correction, machine oriented
4:030.11 language. . . . v v i e e e
4:030.1 corresponding, move . ...........
:060. 22 cost, data processing, analysis
:070.42 techniques ..................
:070.43 count, loop, process oriented
770:051., 122 1anguage. . « v v v v v it e e
770:121. 102 count byte, IBM System/360 .......
. counter, data size ..............
:040. 432 counter, SEQUENCE . . . .+t v v v v v
770:051. 122 counter, sub-sequence ...........
4:170.422
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4:180,
23:010
23:090

4:190.

410:042.
411:042,
:070.
See CDC
:070.

601:091.
601:101.

:060.
:070.
420:191.
420:192.
420:193.
:0560.
:050,

:170.
:050
511:111
4:160.
4:070.
4:040.
:070.
:040.
320:111,
321:111.
323:111.
4:060,
4:070.
:060.
4:050,
4:170.
:050.

:170.

72

12
12

336
122
122
122
414

54

563

448

RS T S WS

216
64
417

.32
17

. 361
.12

.13

.23
.444

.62

.562
.13
.223
.31
.314

(Contd. )



GENERAL INDEX

2:100. 009

counter control time, central

PrOCeSS8OT & v v v v v v v v v o vnnns
courtesy call, GE 600 Series .......
CRAM, 353-1 .\ ovvinnennnnnnn
CRAM, 353-2 ........ e
CRAM, 353-3 .0 vvvveiervnnnnn

CRAM File Adapter, NCR 315-100 . . .
CRAM Printout Routine, NCR 315 . ...
CRAM Sort Generator, NCR 315.....

Critical Path Method,

GE 215/225/285 . . v v v v v v e
cue, subroutine ........... S
cumulative indexing .............

cumulative indexing, instruction,

central processor .............
cut-off, input .................

CXA, ALGOL 58, CDC 1604-A

cylinder, IBM 1130 Disk File

cylinder, IBM 1311 .............

Cylinder, Read/Write, feature,

IBM 1301 ...................

cylinder mode, IBM System/360. . . . .

D

Daily Start, STEP, PACE . . .......

data, optimizing data, program
translator

data, subscriptible, process

oriented language. .. ...........

data, table description, process

oriented language
data block
data capacity, internal storage

data chaining, IBM System/360 .. ...
Data Channel, IBM 7607 . .........

Data Channel, IBM 7909 ..........

Data Channel, IBM 7904 - I, II

Data Channel A, IBM 7040

data class, process oriented
language

datacode ............... PE

data code, internal
data code, process oriented

language. . . .o v v i i e
data code utilization, IBM 1130 .. ...

data collection systems, compari-

sonchart . ...........0.00...

cyclic check bits .. .............
cycletime ...................
cycling rate, storage . ...........

......

..................

data, permanent ...............
data, process oriented language . ... .

.............
...................

.....

........

dataclass....................
data class, mixed ..............

...................

.............

:050.
340:191.
601:042
601:101
601:043
601:101
601:043
601:101
602:071
601:151.
601:151.

321:151.
4:160.
4:050.

:050.
4:070.
243:166
420:043.
:040
:040.
418:042.
414:042.

402:043.
403:043.
420:043.
420:048.

601:191.

:180.
:040.
:160.

:160.

:160.
:040.
:040.
420:111.
409:071.
409:072.
409:081.
409:091.
409:101
409:111
409:042.
409:102
409:103
410:091.
410:092.
410:101
411:101
411:091.
411:092,
410:101
4:160.

4:160.

:160.

1160

4:070.

:160.

418:141.

23:080.

415
122

15
13

17
23717

2377
51

13

.531

291
13
13
13

13
13

12
53
244
352
364

363
51

PN NN PR

421

242
432

342
53

347
104

900

data collection systems, Special
Report.......coviiivnnnn.
data communications, Special
Report............0ovu...
data communications applications . . . .
data communications controllers . .
Data Communications System, B 5500 .
data communications system design . .
data communications terminal
equipment
Data Control Word, GE 600, Series . ..
data delimiter . .. ..............
data description, program.........
data description facilities, process
oriented language . . . . ... ... ...
data distribution systems
data edit routine, machine oriented
language
data entities, process oriented
language

..................

.........
...................

...................

data entry, console .............
Data Exchange Control, RCA 3301
Data Exchange Control, RCA
Spectra 70 ......... .00
data, figurative, process oriented
language
data format .............. ...,
data format, duplicate, process
oriented language. .............
data format operation, process
oriented language. . ............
data, internal storage ...........
data item, description, process
oriented language .............
datalayout ...................
Data Line Terminal, UNIVAC 1004 . . .
data, machine oriented language ...
data management, IBM System/360 . .
data, manual insertion ...........
data merge routines . . ...........
data merging, problem oriented
facilities . ..................
data movement operation, process
oriented language. . ............
data name, process oriented
language
data name, structure, process
oriented language. . ............
data permanence, internal storage . ..
Data Processing Package, CDC 3200. .
data processing problem . . ........
Data Processing Services, Directory .
Data Products Corp. Disc File
data radix, process oriented
language ...................
datarates, peak ...............
data re-definition, process
oriented language. . . . ..........
data representation .............
datasets .............000.. ..
data sorting, problem oriented
facilities
data sorting routines ............
Data Station, H 200 Series. .. ......
data storage location ............
data structure . . ... ............
dataswitch...................
data switch, process oriented
language
data switch statement . . . ... .. .. ..
data track

...................

...................

...................
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23:080

23:100

23:100.
23:100.

203:101

23:100.

23:100.

340:111

4:160.
4:160.

:160.
23:100.

:170.
:160.

:060.

703:102

710:105

:160.
:020.

:160.

:160.
:040.,

:160.
:170.

770:101

:170.
420:191.
:060.
:150.

:150.
:160.
:160.
:160.

:040.
245:151,

21:030
23:060

:160.
:040.

:160.
:020.,
23:100.

:150.
.13

1150
510:108

:020.

:020

4:050.

:160.
4:160.
:070.

2
42

3

41

64

23

353

361

44
44

34
421
122
13

13

344
292

362
45

13

424
515

324
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data transcription, problem
oriented facilities ..
data transcription routine . .
data transfer, instructionlist .......
data transfer control, input-output ...
data transfer instructions
Data Transmission Adapter,
IBM 3238

........

----------

....................

...........

.....................

data type
data usage
data value, process oriented
language
data volume, internal storage
DATANET-10
DATANET-11
DATANET-15

....................

....................
.......
..................
........

..................

DATANET-20
DATANET-21
DATANET-25
DATANET-30
DATANET-T0 .. v v v it i iineeanes
DATGEN Language, IBM 7080 . ......
Debug, FORTRAN IV, GE 600 Series ..
debugging routine
debugging run supervision .. ........
decade, RCA 3301
Decimal Arithmetic feature,

IBM System/360 . ..............
Decimal Computation Package

(BCK) CDC 160/160-A . ..........
Decision Language, IBM 7080
decision, logging, operating

environment . .................
decision tables, Special Report
delay line storage, PB 250
deletions, program
delimiter, block
delimiter, data . ................
delimiter, datasize..............
delimiter, location
delimiter, loop . ..........00....
delimiter, subroutine . ............
Demand Deposit Accounting Pro-

grams, B 100/200/300 Series
Demand Deposit/Proof and Transit

Financial Application Package, :

B 100/200/300 Series . . . ... ... ..
Demand Permit Flag, NCR 315 ......
demarcation, block, input-output
density, packing, disc
density, packing, drum ...........
density, packing, magnetic tape . ... ..
density, packing, paper tape
depth, unit, physical characteristics. . .
description facilities, data, process

oriented language
Descriptor, B5500 ..............
design sessions, analysis techniques. .
designator, conditional, process

oriented language ..............
designator, label . ...............
designator, label, machine

oriented language ..............
designator, loop, process

oriented language ..............
designator, name, process

oriented language

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

..................

...............

...............

.......

.........
..............

................

..............

............

........

..............

..............

9/66

designator, procedure, process
1150, 15 oriented language ..... e :160. 541
4:150.15 designator, sub-routine, process
1120 oriented language ............ :160. 531
:070.44 designator, class, process
4:120.7 oriented language. . ............ :160. 5211
Desk Calculator Language,
408:103.12 IBM System/360 . ............. 427:161, 124
408:103.121 desk space, console . . . ....... ... :060. 53
410:104 diad. . ..o v i i i a., i eeeves 701:041.13
411:104 diagnostic parameters, object
1020, 21 PrOBTamM . 4 4 v v o vt o o oo v oo nnos 4:180.45
4:160. 82 diagnostic program, operating
environment ... ...... 000000 .. :190.5
:160. 35 diagnostic program, translator ..... :180.45
:040. 25 diagnostic routine, machine oriented
310:011.101 language . .......cc0i0iien :170. 67
310:011.101 diagram symbols, configurations . .. 4:030.11
320:102 DIAL, H200 Series . .. ..oovuus.. 510:152. 15
321:102 DICTATOR Interpretive System,
323:102 LGP 30 .. ..t iiiiinniennnnn 352:173
330:102 352:194
330:102 digital plotters, comparison chart ... 23:070. 900
330:103 digital plotters, Special Report ... .. 23:070
330:104 digital recorder, IBM 1620 ........ 412:101
330:105 Digitronics 201/751 Data Collection
417:151. 22 System.......coviiiiinn.. 23:080.73
340:162, 143 23:080. 900
4:170. 67 Digitronics Corporation photo-
4:190. 5 electric reader ......... Ceee e 351:072
703:041.13 770:074
784:075
420:051. 121 Digitronics Dial-O-Verter Magnetic
Tape Terminal ............... 770:101.12
244:151.176 dimension, internal storage ...... . :040, 22
417:151.22 dimension, physical, external
storage, input-output ........... :070. 35
:190. 72 DIPDOP, H 200 Series ........... 510:152. 16
23:030 Direct Access Option,
631:041 GE-400 Series . .............. 330:051.12
4:170.23 direct access storage, Special
4:070. 51 Report............o.uu. 23:060
4:160. 348 directaddress ................ 4:050.238
4:050. 223 direct addressed operand, central
4:160. 348 PrOCESSOT . v v v s o o o s s s o s o voas :050, 236
4:160. 561 Direct Control feature, IBM
4:160. 531 System/360 .,............. . 420:051,127
Direct Control feature, RCA
201:151. 17 Spectra 70 .......... .00 710:051. 128
Direct Data Channel, IBM 1401 ..... 401:051.12
Direct Data Channel, IBM
201:151.17 System/360. .......000vuiuu.. 435:111
601:051.12 Direct Seek feature, IBM 1311 ...... 401:043.13
:070.512 414:042.13
:040.25 415:042.13
:040. 25 direct operation codes ........... :170.5
:090. 321 Direct Program Control Channel,
:070. 34 IBM1130 . ..o i v i it i ineens 418:111.11
:210 directories . .. ...... 0 21:
disable, input-output ............ :070, 55
:160. 3 disable interrupt , .............. 4:050. 3321
203:051 disable operation . . . ............ 4:070.55
15:010. 33 disabled, test . ........... . ..., 4:040.448
disc, dimension ............... :040. 222
1160, 521 disc files, Special Report . ........ 23:060
4:170.3 Disc Operating System, RCA
Spectra 70 .. .....c0uvveenenan 710:191
:170. 315 710:193
Disk Channel, IBM 1130 .......... 418:111.11
:160. 561 Disk Control Field: IBM 1311 ..... 412:042.13
Disk File Organization Programs .. .. 401:151.16
:160. 242 ’ 414:151.16
/A\ (Contd.)
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Disk File Sort Generator III. . ...... 201:151.13 EASY COLLATE .. .4 .0t venvnos 501:151.13
Disk File System, Burroughs ...... 203:043 EASY Monitor, H400......... o e 501:191
Disk MCP, B5500 ............. 203:192 Easy Programming System,
Disk Pack, IBM 1311 . ........... 401:043.13 Monrobot XI .. ... ..o 531:171
412:042,13 EASY Selection .. ... e e . 501:191.12
414:042.13 EASYSORTII ......c0oveeenusnn 501:151.13
415:042.13 EASY Updating . ............... 501:191.12
Disk Pack Controller, CDC . ....... 245:043 Easycoder, H 200 Series.......... 510:171
Disk Resident Monitor, IBM 510:182
System/360 . ................ 435:151.11 Easytab, H 200 Series ........... 510:151. 17
Disk Sort/Merge, IBM System/360 . . . 420:152.13 Easytran, H 200 Series ........ .. 510:183
Disk Utility Programs ........... 401:151.15 EBCDIC code, IBM System/360 . . ... 420:141
414:151.15 EBCDIC Mode option, RCA
Disk Utility Programs IBM 1130 .. .. 418:191.11 Spectra 70 . ... .00 e 710:073
DISPATCH, H 200 Series ......... 510:152.17 EDGE System . . ..o vt vvv v neesas 23:080.79
23:080. 900
dispatch of data, check . ... ....... 4:040.8 :
displacement, IBM System/360 . . . . . 420:051.121 | SGhocheck ... oo Jooro. 222
displacement address field, IBM 1130 ..  418:051.12 cdit forman peration ... ... ... 4,050, 217
display, console ............... :060. 3 ectt 1o AN 1 """""" : :
Display Mask, UNIVAC 1004 . .. .. .. 770:061., 12 eg¥t operation, cg‘f‘tr‘?‘ Drocessor .-« - :050. 217
Display Stations, H 200 Series . . . . . . 510:109 eclt operarion, edit thne, centra 050,416
displayunit. ... ............... 4:060.12 eé)it operation' ’p.r;:)(;e.s:‘-‘» .oi'i.e;lt‘et.i """ : :
distributor, UNIVAC 1004 ......... 770:051.122 language ’ .160. 446
gg;:;gg’rzrmO:iisdi:nentEd language 4328211 editing control, input-output ....... :070. 54
divisions, program .. ........... :1 60. 21 editing routine, machine oriented
, PrOgram . ............ :160. .
divisor zero procedure . .......... 4:190.44 eéz:rilggavgeerb's """"""""" 4%8 2: 6
d(igﬁgzrg:twn, process oriented .160. 85 EDP problems, analysis techniques . . 15:010.75
documentation, program translator. .. :180. 33 Zgggg‘\iz ff:::f’e;nf;,goigzgin'ai """ 1070. 624
documentation, translation ........ 4:160.85 storage ’ .040.73
dntggmﬁtétztézﬁ’ctt:: l:IYS()lator ....... 71%)1(8)(3) 33 efficiency, object program ........ :180. 53
, RCASpectra 70 ............ : . :
Double Access Bands, RPC~4000 . . ... 351:041.13 Zg‘:;e“,‘:&’oga“smw """""" 4:180.22
5331?11: ﬁ;}figﬁ‘é‘z’ LGP-30 ..... 352282(1)' 51 Elapsed Time Clock, RCA Spectra 70 .  710:051.128
double length working . . . . ........ 4:050. 221 %11633 ccttlr‘iisilt?l(;) tB c;{]:)u'ti'nés. """"" 4:161,3
double word, IBM System/360 . ... .. 420:011.3 GE 215/225/%'35 ’ 91:
Arive, CAPSLAN. v v v v s e e, 4:070. 211 3 O el s e e 321015117
drive’ friction‘ ce 4:070. 11 electrical, physical characteristics . :210
drive,mechanism, input-output ... .. :070. 21 E%]z(i\s[rgili% Accumulator feature, 401:103. 12
drum, dimension............... :040. 222 El PP S ot e
drum files, Special Report ........ 23:060 Si(;‘t;&r;? Computing Services, 21:030
Drum MCP, B 5500 .. ........... 203:191 emerreney off vonteal T 1060, 21
Dual Access Controller Selector lgt y IBM S /3 o T 490:011.
GE 235 .\ vvvimieanennennn, 323:111.12 | °mulators, ystem/360 .. ..... o0 ta. 02
Dual Processors, B 5500 ......... 203:051. 127 .
Dual Read feature, P 2000 .. ...... 651:073.12 | emulators, RCA Spectra 70 ....... Kyt
dump, object program ........... 4:180.453 710:134
dump, program translator ........ :180.453 710:135
gsmp’rgefit;;t """"""""" 4%28' ‘éf’ll enable interrupt . .............. 4:050. 3321
duxg fa(lzlilities """"""""" :190' 52 enable operation . .......... e 4:070.55
dump, machine oriented language . . . . :170. 671 223 X:}Eg’ igggx """""""" i(l)zggzg
DUMP, UNIVAC 1050 . ........... 777:151.17 L Lt ' .
duplicsite data format, process eriter language, process oriented
oriented language ... oo 160361 | ot e, comsole 111l 060
gﬁghg;ﬁz gﬁg;ﬁf’ translation .. ..... 4(1)3823 environment data, analysis
dust limit, physical characteristics :210 tef:hmquest d Sa Tt 12%8 21
DUTY, UNIVACTII . ............ 774:191 environment civision . ........... 1160.1
dynam’ic allocation 4:190.41 enV}ronment, operating .......... :190
d ic display . . . ..o :060‘3 environment, target computer,
dyniﬁic asrg.mséte'r.s """"""" 4:160'27 process oriented language . ...... :160. 84
dgamic Is)torage """"" o :0 40'2 42 environment, translator, process
. P A S oriented language ............. :160.83
dynamic variation . ............. 4:160. 332 error control units, data communi-
E cations . ... ... i e, 23:100.43
equipment, reserved, operating
environment . .......... .. ... :190. 82
EZ?% C;rfogead feature, IBM 1402 ‘;gig% 12 equipment name, process oriented
[ : language . .... .. ieine s . :160. 264
© 1966 AUERBACH Corporation and AUERBACH I[nfo, Inc. 9/66
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erasable, data ............... . 040,241 fast access registers, Monrobot XI..  531:041.13
erasable storage ....... e e e e e 4:040.241 | fast unoptimized translation ...... : 4:180.432
error, central processor ......... :050. 5 Fastbands option . ............. 777:043.13
error, input-output ............. :070. 8 Fastrand II Mass Storage ........ 785:044
error, internal storage ..... e e :040. 8 800:045
error, object program, process feed drive, input-output ......... :070.213
oriented language. ......... e :160.47 Ferranti punched tape reader,
error, operating environment .. ... B :190.44 LGP-30 4+ vt v o v v oneesvonanas 352:073
error, persistent .............. 4:190.44 FH-432 Magnetic Drum ......... 785:042
error, program translator ........ :180.7 ‘ 800:043
error, recording check ...... e 4:070.8 FH-880 Magnetic Drum. . ... e 800:042
error, recovery procedure ........ 4:190.44 FH-1782 Magnetic Drum . ........ 785:043
error, translation ...... e e © 4:180.7 800:044
error control, machine oriented FICS, H200 Series ............ 510:151.17
language . ........0.iieennn :170. 654 field defmltlon, IBM 7070/7072/7074 . 403:051.12
error control, process orlented 404:051. 12
language ............... EPR :160. 328 . 405:051. 12
error correction . .............. 4:040.8 Fieldata Code, UNIVAC 1107 ...... 784:141
error, logging, operatmg : figurative, process oriented
env1ronment ................. :190. 74 language .. .......c0itun. 4:160. 353
error control units, : ’ ) file, multi-reel . ... ........... 4:160. 321
data communications ...... e e e e 23:100.43 file, patching ........... PN 4:150.16
ESPOL Language, B 5500 ......... 203:192 File Adapters, NCR 315-100 . ... .. 602:071
ESI, UNIVAC418 .......c00veu. 790:101 file analysis techniques ......... - 15:010.43
Exchange Jump mstructmn, o o _ File Control, IBM 7631-II........ 410:042.4
CDC 6000 Series . .vvve'e v v s unss 260:051. 125 411:042.4
EXEC, UNIVAC418 . .......... e 790:191 File Control Processor, RCA 3301 .. 703:191
EXEC I, UNIVAC 1107 . .......... 784:191 File Control Processor, RCA
EXECII, UNIVAC1107........... 784:192 Spectra 70 ... ... .. .. ..., 710:191.123
executed address ... ... . PP . . 4:050. 2373 file description, process
Executive routine, RCA-301....... . 701:191, 12 oriented language. .. .......... 1160, 32
Executive routine, RCA Spectra 70 ... 710:191,121 filelabel ................ e 4:170.33
Executive Control System, RCA 3301 . 703:191 file label, machine oriented
executive routine . ............. 4:190.1 language . ......0 i 1170, 324
exhausted condition, input-output . . +070. 56 :170. 335
exhausted medium, input-output . ... :070. 8 file label control, machine
exhausted medium check . . ........ 4:070.8 oriented language ............ :170.651
existence, label ........ e e 4:170.3 | file label control, routine ........ 4:170. 65
exit, loop, control, language ....... 4:160. 56 file maintenance, problem oriented
Expanded Print Edit feature ....... 401:051, 12 facilities .. ...... ... ... 1150, 16
) ‘ 414:051.12 file maintenance routine . ........ 4:150. 16
' C ) 415:051. 12 File Maintenance Routine, RCA 301 . 701:192.23
Extended ALGOL, B 5500 ......... 203:161 file manipulation operation, process
203:181 oriented language ............ :160.45
Extended Assembly System, k file manipulation verbs .. . .. ... .. 4:160.45
RCA Spectra 70 ........0evuu 710:171 File Manager, CDC 6000 Series . ... 260:151, 16
Extended COBOL, B 5500 ......... 203:162 File Processor, NCR 315 . oo 601:051,11
203:182 File Scan function, IBM System/360 . 420:044,13
Extended Core Storage, CDC 6000 file updating routme ............ 4:150.16
SEries . v vt it 260:043 fillverbs . .. v v v i v i v in s 4:160.447
extension of the language, process filling, move . .......c00 ... 4:160.445
oriented language ............. :160. 6 Film Memory, UNIVAC 1107 ...... 784:042
external facilities, input-output ..... 1070, 7 filter, unit, physical characteristics. :210
external programming, UNIVAC ) fixed point operation, central
1004 ... e 770:051.121 PTOCESSOL & v v v v v o oo v oo v v e 1050, 211
external radix, process oriented ‘ fixed point time, central processor. . :050.412
language . .........c0000.n. :160. 343 fixedstore .................. 4:040.241
external storage ...... e e e 4:070.3 Flexible Algebraic Scientific Trans-
external storage, input-output . ..... :070. 3 lator, NCR 315 ......... Ceens 601:163
extra-usage rentals, Special Report . . 23:090 601:184
Extremity, STEP, PACE ......... 601:191.12 Flexowriter, LGP-30 . .......... 352:071
- ) 352:072
F 352:081
FACILE, H 200 Series ........... 510:152. 17 Flexowriter, PB 250 ........... 631:071
FACT .......... cee i e . 502:162 631:072
502:182 631:081
FARGO, IBM 1401 .. ........... 401:151.14 Flexowriter code, PB 250 ....... 631:141
Farrington Electronics optical FLIRT Interpretive System,
SCANNETS . .. v v v i nneennnn 23:020. 910 RPC-4000.........0000000.. 351:151.11
FAST, NCR315 .......c000u... 601:163 352:151. 12
: o 601:184 floating characters. ............ 4:050.217

(Contd.)
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Floating Point Arithmetic Subroutine,
NCR315 .......
Floating Point Interpretive System 1
(24.0), LGP-30.

Floating Point Interpretive System 3
(24.2), LGP-30 . . v v v v v v 0wt v

floating point operation, central
processor
Floating Point Option, GE-400

...................

Series . ... it i e i e e
Floating Point Routines, Monrobot

D e
floating point time, central

PrOCESSOT & v e v v v o oo navos

floor strength, physwal character-

isties. . oo v i i e e
Flow Chart Generator, B 100/

200/300 Series .. .v v i it
flow charts, information, analysis

techniques
Font E-13B......
forced relinquish, GE 600 Series . ....
FORGO, IBM 1620 .

...................

............

FORGOL 4, B 5500 .
form, coding. ...... .o, .
form of display . .
format, data structure ......... ..
format, edit . c et
format, edit operatlon ............
format machine oriented language . . .
format compatibility, external storage,

input-output
format control, input-output ........
format control, machine oriented

language. . .o v v v v i i i i e
format control instructions .........
format controltask ..............
format control time, central

processor
format edit operations
format instructions ..............
format of instructions
format operation, process oriented

language
format rule, label . ..............
forms, analysis techniques .........
formulae operator, process

oriented language ..............
FOR-TO-GO, IBM 1620

..................

...................

............

............

FORTRAN

....................

601:151.171

352:132
362:171
352:192

352:172
352:193

:050. 212
330:051.12
531:151.17

:050.412

:210
201:151. 17

15:101,51
23:020.4
340:191. 122
412:164
412:193
203:183
:170.21
:060.3
:020. 2
:050. 217
:070. 54
:170.2

:070. 34
:070. 54

:170. 642
1120
4:050,425

:050.425

:160.44
:170. 3
15:010.41

:160.41
412:164
412:193
203:163
244:011
244:162
244:183
245:162
245:163
246:162
260:161
321:162
330:162
340:162
351:161
401:001
401:162
402:001
402:162
403:162
403:185

FORTRAN

FORTRAN characters, input-output . .
FORTRAN D, H, and J, H 200 Series .
FORTRAN subroutine library,
IBM1620 .....000v
FORTRAN II, IBM 709/7090 cees
FORTRAN ]I language description . . .
FORTRAN II statements ..........
FORTRAN IV, differences from
FORTRANII . .. v vt ie v i e e e
FORTRAN IV, IBM 7090/7094 ......
FORTRAN IV, language description . .
FORTRAN IV statements. .........

FORWARD Sort/Merge Generator,

GE 225 . ...ttt
frequency, execution, sequence . ....
friction drive

.................

Friden tape punch, LGP-30 ........
function definition, procedure,

process oriented language . . ......
function definition routine . ........
functional unit, CDC 6000 Series

G

gain factor, storage . . ...........
gap, block, input-output . .........
GAP, General Assembly Program,

GE 225

gap, intersection............ e
gap, section . . ...... i .
BAP SIZE v v v v vt i e e
gather-write . . .......... ...
GE115. ... .ttt iinnnnenns .
GE215............ [ . .
GE225. ... iiieinnnnnnnnnas
GE235.....000ivv.n e
GE400 Series . v v v v v v v v e v v N
GE415.......... . e
GE 425..... . e .

© 1966 AUERBACH Corporation and AUERBACH Info, Inc.

403:186
406:161
406:182
412:161
412:162
412:183
412:184
417:162
418:161
418:182
420:161
420:162
420:163
501:161
510:163
601:162
651:161
651:181
703:161
710:161
710:162
774:162
777:162
784:162
785:162
790:161
800:162

:070.

510:163

412:183.

408:161
408:161

408:161.

408:162,

408:162
408:162

408:162.

244:161
244:182

321:151.
4:180.
4:070.

23:080.
23:080.

352:074

1160,
4:160.
260:051.

:040.
:070.

321:171,

321:181

4:070,
:070.
:070.

4:040.

4:070.

310:
320:
321:
323:
330:
332:
333:

141

142

292
325

181
325
622

447
445
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GE435 ..., iinnennnnnnen 334: GECOM, GE 215/225/235 .. ...... 321:161
GE600Series v v vvvveennonnnnas 340: 321:182
GE 600 Series Core Storage Module ... 340:041 GECOM Report Writer,
GE 600 Series Magnetic Tape Units ... 340:091 : GE 215/225/285. « v v e v v v v e nnn 321:151.14
GE 600 Series Processor Module . .... 340:051 GECOS, GE 600 Series .. ........ 340:191
GE 600 Series Symbolic Macro GEFRC, GE 600 Series. ... v 004, 340:191.123
Assembler Langua.ge ettt e 340:171 GEIOS, GE 600 Series .......... 340:191,122
GE 625. e e e 343: GEM, GE 600 Series ......... . 340:171
GE 635..... ettt e 344: General Comprehensive Operating
GE 3101 Data Accumulatlon System ... 23:080. 75 Supervisor, GE 600 Series ...... 340:191
23:080. 900 General Electric Company ....... See GE
GE A651A1 Paper Tape System ...... 321:074 General File Record Control,
GE CP-10CardPunch ............ 330:072 GE 600 Series v . v v v v v v v v n oo 340:191, 123
340:072 General Input/Output Superv1sor
GE CP-11 Card Punch ....... e 310:011, 074 GE 600 Series . . v v v e v v ves e .. 340:191, 122
GECP-20CardPunch ............ 330:072 General Internal FORTRAN
340:072 Translator, GE 600 Series ...... 340:151. 17
GE CP-21CardPunch ............ 310:011, 075 general library . .............. 4:160.72
GE CR-10 Card Reader ........... 310:011, 073 general library, language ........ 4:170.72
GE CR-11 CardReader ........... 310:011. 072 General Loader, GE 600 Series .. .. 340:191. 124
GE CR-12 Card Reader ...... e 310:011. 071 General Precision LGP-30 ....... 352:
GE CR-20 CardReader ........... 330:071 General Precision RPC~4000...... 351:
340:071 General Purpose Program, :
GE CR-21 Card Reader . .......... 330:071 "UNIVAC 1004 ........ e 770:151. 14
GE D225B Card Reader ........... 321:071 General Remote Terminal
GE D225 CardReader ............ 321:072 Supervisor, GE 600 Series ...... 340:191.125
GE DATANET communications General Registers, High-Speed,
equipment ......... 0000000 See DATANET IBM System/360 . .......c0... 435:051.12
GE DS-12 Removable Disk’ Storage ‘ generalized file processing,
Unit .00t e it it e e neans . 310:011, 042 system performance .......... :200.1
GE DS-15 Removable D1sc Storage i Generalized Sort/Merge Program,
Drive. . . v v v v it ii i e e i e 330:044 CbC3200....... e .. 245:151.13
GE DS-20 Disc Storage Unit ........ 330:042 - Generalized Sort/Merge Program,
340:042 IBM System/360 ............. 420:151.13
GE DS-25 Disc Storage Unit. ........ 330:043 Generalized Sorting Program,
GE DSC-20 Disc Storage Controller ... 340:042.4 IBMT7080 ....cvovvvvennenns . 417:151.13
GE E225K1 Card Punch., ....... e 321:073 generator, cold ........ e ee e 4:150.13
GE E225K2 Card Punch ........ v 321:073 generator, hot ............. . 4:150.13
GE M225B Mass Random Access - generators .. ...... e 4:150.1
Control ........c000uu. Ceee 321:042.4 GERTS, GE 600 Ser1es ...... e 340:191. 125
GE M640A Mass Random Access -GIFT, GE 600 Series ..... e 340:151. 17
D 321:042 glossary ................. . 7:100. 100
GE ML-20 Multiple Tape Llster ...... 330:082 good hand coding, definition ...... 4:180. 54
GE MR-20 Magnetic Ink Reader/ GOTRAN, IBM 1620 ...... cee e 412:163
SOTter v v vttt . 330:101 412:192
GE MS—40 Mass Storage Subsystem. ... 330:045 governmental rental terms,
GE MT Series Magnetic Tape Units. ... 330:091 Special Report .......... - 23:090
330:092 GPF, General Program Field tape .. 651:182
340:091 GPSS IBM System/360 ......... 427:161. 125
340:092 gradual release, lockout ... ...... 4:040. 444
GE P225A High Speed Printer . ...... 321:081 ) 4:070.444
GE PR-10 Line Printer............ 310:011. 082 grid charts, analysis techniques. ... 15:101. 71
GE PR-20 Printer . ......o000 v 330:081 group, input, program translator . . . :180.231
340:081 Guard Mode, UNIVAC 494 ........ 804:051, 12
GE PR-21 Printer . ............ .. 330:081
GE PS-60 Programmed Peripheral H
Switch . ..o v it it ittt e . 330:106.12
GE S12B Mag‘netlc Ink Document ‘ H120 . ...ttt innernnnas 511:
Handler . .......c00i0iieevnnnn 321:010 H 120 integrated perlpheral controls . 511:051.12
GE SA225 Document Handler H 121 Central Processor ........ 511:051
Adapter ... v ittt 321:010.4 H123 CardReader ............ 510:178
GE T225A Magnetlc Tape Handler .... 321:091 H200 ........... N 512:
GE T225C Magnetic Tape Handler .... 321:091 H200Series . . v v v v v vw e 510:
GE T225F Magnetic Tape Handler .... 321:091 H 201 Central Processor......... 512:051
GE TP-10 Paper Tape Punch........ 310:011. 077 H 204A Magnetic Tape Units ...... 510:091
GE TR-10 Paper Tape Reader ....... 310:011. 076 H 204B Magnetic Tape Units ...... 510:092
GE TS-20 Paper Tape Reader/ H 205 Magnetic Tape Switching Unit . 510:102. 122
Punch ....... e e e e e e, 330:073 H 209 Paper Tape Reader ...... . 510:073
‘ 340:073 H 210 Paper Tape Punch ........ 510:074
GE U225 Magnetic Tape Controller . ... 321:091.4 H 212 On-Line Adapter . . ........ 510:107
GE X225A Auxiliary Arithmetic H 212-1 On-Line Adapter ........ 510:102. 121
Unit . ...... i N 321:051.12 H214 CardUnits . v v v v v v v ene s 510:077
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H 215 Communication Switching H 484 Communication Control ..... . 505:104
Units . . . oo v v v ennn et 510:106 HB800 . ... v iiiiinrennnnnn 502:
H 222 High Speed Printers ........ . 510:082 H 801 Central Processor ......... 502:051
510:083 H 801-B Floating Point Option ... .. . 502:051
510:084 H 804 Magnetic Tape Unit . ........ 502:091
H223 CardReader .......o00004% 510:075 503:091
H224 CardPunch .............. . 510:076 H 809 Paper Tape Reader . ........ 502:071
H 227 Card Reader-Card Punch ...... 510:071 503:071
510:072 H 810 Paper Tape Punch.......... 502:072
H 233 MICR Control Unit .......... 510:105 503:072
H 250 Mass Memory File Control . .. .. 510:044 H 822 High Speed Printer ......... 502:081
H 251 Mass Memory File ........ . 510:044 503:081
H 252 Mass Memory File .......... 510:044 H 822 Standard Printers . ......... 503:082
H 253 Mass Memory File .......... 510:044 503:082
H 256, 258, 259, and 259A H 823 Card Reader ............. 502:073
Disk Drives .. ....c'vvveeeunn. 510:011.3 503:073
H 270 Random Access Drum Storage . . . 510:043 H824 Card Punch .............. 502:074
H 281 Single-Channel Communica- H 827 Card Reader/Punch (Reader). . . 502:074
tionControls . .......... ..., 510:103 503:074
H 286 Multi-Channel Communica- H 827 Card Reader/Punch (Punch). ... 502:075
tion Control ...... e et 510:104 503:075
H288 DataStation . .. vt vvvnenenns 510:108 H 840 Optical Scanner . .......... 502:102
H 303 Display Station . .......... .. 510:109. 121 503:102
H 311 Display Station . ............ 510:109. 122 H 860 Random Access Storage ...... 502:043
H 312 Display Station . ............ 510:109. 123 H1200 . ... .0 i ii it iinin e 513:
H400 . ...t 501: H 1201 Central Processor . ........ 513:051
H 400 AUTOMATHH400 .. .....00 .. 501:161 H1400 . . .0 vt ot et et et e e e 505:
501:182 H 1400 Operator's Console ........ 505:061
H400 COBOL~400 . .. v vevenensss 501:162 H 1401 Central Processor . ........ 505:051
H 400 COBOL-400 Translator ....... 501:183 H 1402 Magnetic Core Storage ...... 505:041
H 400 EASY Monitor. . .......ov... 501:191 H1800 ... vttt vt it tninannenn 503:
H400 EASY I &Il ....... 00 v e 501:171 H 1800 Control Memory .......... 503:041
501:181 H 1800 Disc Storage Units . . v . v .o .. .503:043
H 400 Linear Program Package ...... 501:151, 22 H 1800 Magnetic Core Storage ...... 503:042
H400 PERT . ..o v vvevnevennennn 501:151.21 H 1800 Utility Routines . .. ........ 503:151
H 400 Simulator, H800 ........... 501:151.12 H 1801 Central Processor . ........ 503:051
H 401 Central Processor .......... 501:051 H 1801-B Floating Point Facility ....  503:051
H 401A Central Processor ......... 501:051 H2200 ......00 000t enn. 514:
H 402 Magnetic Core Storage . ... .. .. 501:041 H 2201 Central Processor . ........ 514:051
H 404 Magnetic Tape . .. ...ee0 e 501:091 H4200 .. ... .00 viiiiii i inon 516:
H 404-1 Magnetic Tape Unit ........ 501:091 H 4201 Central Processor . ........ 516:051
505:091 HB8200 . ... .00 it ittt 518:
H 404-2 Magnetic Tape Unit ........ 501:091 H 8201 Central Processor . ........ 518:051
505:091 H 8201 Core Storage ............ 518:041
H 404-3 Magnetic Tape Unit ........ 501:091 H 8214 I/O Sector . .......ovvuunn 518:111
505:091 hand coding, definition . .......... 4:180. 54
H 404 -5 Magnetic Tape Unit ........ 501:091 hardware allocation, operating
H 405 Magnetic Tape Switching Unit . .. 501:103 environment . ........ 000000, :190. 3
505:103 hashtotals . ......... ... ... 4:160. 321
H 406 Magnetic DiSC . . ..o v vv e, 501:042 head ........ . i, 4:040. 51
H 409 Punched Tape Reader ........ 501:071 4:070.24
505:071 head arrangement, input-output ..... :070. 24
H 410 Punched Tape Punch ......... 501:072 head arrangement, internal storage .. :040. 51
505:072 heat dissipated, physical
H422-3 Printer . . v o oo v oo v e 501:081 characteristics . .............. :210
505:081 height, unit, physical characteristics . :210
H 422-4 Printel . . v ee oo onennn s 501:081 hexadecimal, IBM System/360 . ... .. 420:011. 3
505:081 Hi-Data Tape Group, RCA 301...... 701:091
H423-2 CardReader . . o v v v v v v v 501:073 hierarchy, process oriented language . :160. 316
H424-1 Card Punch . . v v v e v v e e on s 501:074 hierarchy of controllers . ......... 4:070.4
H424-2 CardPunch .. ...oou o, 501:074 High-Resolution Interval Timer,
H424-3 CardPunch . . .......... .. 501:074 IBM System/360 . ............. 435:051. 127
H 427 Card Reader-Punch (Reader).... 505:073 High-Speed General Registers,
H 427 Card Reader-Punch (Punch) .... 505:074 IBM System/860 . .......000... 435:051. 12
H 436 Tape Control Unit . . ......... 501:102 High Speed File Adapter, ,
505:102 NCR 315-100 . ... . ivvvvnenns 602:071
H 460 Magnetic Disc File . ......... 501:042 High-Speed Multiplexor Channel,
505:042 IBM System/360 .. ....coueeun. 435:111
H 480 Communication Control Unit . ... 501:101 high-speed printers, Special Report . . 23:050
505:101 Honeywell ........ccituivevenn See H
505:106 Honeywell Series 200 . ........... 510:
H 481 Communication Control ....... 505:105 hopper capacity, input-output....... :070. 731
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hopper empty, input-output ........ :070. 56 IBM 1001 Data Transmission System . 23:080, 77
hot generator ......cvevvivvnnnn 4:150.13 23:080, 900
humidity range, physical ) ’ IBM 1007 Accelerator Feature . .... 402:041,13
characteristics . ..o vv v v oo - :210 : 402:051, 12
Hypertape Drive, IBM 7340 .. ...... 409:092 IBM 1009 Data Transmission Unit. .. 401:101
: ‘ 402:101
| o : 408:103. 121
410:104
IBM 024 Card Punch. . ... ........ © 352:075 411:104
531:075 414:101. 121
531:076 415:101. 121
IBM 026 Printing Card Punch ...... 352:075 . 416:101
o 531:075 420:106. 127
) 531:076 501:101.12
IBM 088 Collator . . . . oo v v v v v v v ©244:102,12 IBM 1011 Paper Tape Reader...... 401:073
IBM 088 Card Reader, CDC 3600 . ... 247:073 402:071
IBM 305 Simulator, NCR 315....... © 601:151.11 403:102. 122
IBM 357 Data Collection System . . ... 23:080.76 408:103. 122
23:080. 900 410:075
©. 414:103.121 411:075
IBM360 o o0 vvvenennnn e See IBM ) 414:101, 122
: System/360 415:101, 122
IBM 407 Accounting Machine . ...... 502:082 416:071
503:082 IBM 1012 Paper Tape Punch ...... 401:001
IBM 519 Card Punch, H400...... .. 501:074 401:074
IBM 523 Card Punch. ........... . 245:072 414:101, 123
) ‘ 260:072 415:101, 123
601:075 IBM 1013 Card Transmission
IBM 544 Card Punch’ . ...........  245:072 Terminal ............ ceee..  408:103.121
260:072 420:106, 128
501:074 IBM 1014 Remote Inquiry Unit . .... 402:102
601:074 403:102.123
IBM 650 Simulator . . .. ..o vvvv .. 321:151.11 408:103.123
402:151.11 410:105
403:151.11 411:105
IBM 704 . .00t eneenneennedonss 406 416:102
IBM 704 Central Processing Unit . ... 406:051 IBM 1015 Inquiry Display Terminal. . 420:011.201
IBM 709/7090 FORTRANT ........ 408:161 IBM 1030 Data Collection System . . . 23:080.78
IBM 711 CardReader . . ... .......  406:071 23:080. 900
408:071 414:103. 122
' 417:071 420:106. 124
IBM 716 Printer ........... ... 406:081 IBM 1038 Adapter ......... vee.  410:081.4
: 408:081 IBM 1040 Adapter. . ............ 410:091.4
IBM 717 Printer ... .. ..o 0vvnenn 417:081 410:092.4
IBM 720 Printer . ........c0000 417:082 IBM 1046 Adapter ...... [ . 410:071.4
IBM 721 Card Punch ........ “e.. o 406:072 ) 410:072.4
: 408:072° - IBM 1050 Data Communication
IBM 722 Card Punch. .. .. e el 417:072 System . ..., 00 iiieinen 414:103.123
IBM 727 Magnetic Tape Unit ....... 241:101.12 420:106, 121
406:091 IBM 1052 Printer-Keyboard ...... 420:061,133
‘ 417:091 IBM 1055 Paper Tape Punch ...... 418:072
IBM 729 Magnetic Tape Unit . ...... -401:091 IBM 1060 Data Communication
' - 402:091 System ..... e e e 414:103.124
-403:091 420:106, 122
405:091 IBM 1062 Teller Terminal ....... 414:102
409:091 IBM 1070 Process Communication
410:091 i System . ... .. 420:106,123
411:091 IBM 1074 Control Adapter .., ...... 410:042.4
415:091 411:042.4
©416:091 IBMI130 ..o v e v i nnnnnas e 418:
. ‘ 417:092 o 420:011.2
IBM 733 Magnetic Drum ., ........ 406:042 IBM 1130 Assembler ....... cee. 418:171
IBM 736 Power Supply ....... wo. . 406:221 418:181
IBM 737 Core Storage ....,...... 406:041 IBM 1130 Disk File .. .vovvu v 418:042
IBM 738 Core Storage . .......... © 406:041 IBM 1130 Disk Utility Program .... - 418:191,11
IBM 740 Cathode Ray Tube Recorder. . 406:101 . IBM 1130 Monitor System ........ 418:191
IBM 741 Power Supply . .......... 406:221 IBM 1130 Subroutine Library ..... 418:151,17
IBM 746 Power Distribution Unit .... 406:221 IBM 1130 Utility Routines ........ 418:151, 15
IBM 757 Tape to Printer Controller ..  406:021,004 IBM 1131 Central Processing Unit ..  418:051
IBM 759 Card to Tape Controller .. .. 406:021. 004 IBM 1132 Printer. . . . .. oo v v v v v 418:081
IBM 780 Cathode Ray Tube Display ...  406:101 IBM 1134 Paper Tape Reader...... 418:072
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IBM 1231 Optical Mark Page Reader . . .

IBM 1232 Optical Mark Page Reader . . .

IBM 1285 Optical . e
IBM 1301 Disk Storage Umt

IBM 1302 Disk Storage Unit........
IBM 1311 Disk Storage Drive . . . . .. ..

IBM1401 . ..ot e v ie et e enns

IBM 1401 Compatibility feature,
IBM 7010 ..o i i eiinennnnnnn
IBM 1401 Compatibility Option,

GE-400 Series. . . .o v v v v vt v v v unn
IBM 1401 Processing Unit . . . ... ....

IBM 1401-G ..........

IBM 1401 SPS Translator,

B 100/200/300 Series . v v v v v v e v
IBM 1402 Card Read-Punch . ........ )

IBM 1402 Card Read-Punch,

Model N1 ... i i it it et ennnns

...............

IBM 1403 Printer, Models 2 & 3......

IBM 1403 Printer, Models 2 & 7

IBM 1404 Printer. .............

IBM 1405 Disk Storage Unit . ........

IBM 1406 Core Storage . . « v v v v v o

IBM 1407 Console Inquiry Station ... ..

--------

IBM 1401-G Processing Umt ........

IBM 1403 Printer, Model 3 . ........

401:107
414:104

420:105,

401:107
414:105

420:105.

402:043
403:043
409:042
410:042
411:042
414:043
416:042
417:042
417:043
245:043
401:043
402:044
412:042
414:042
415:042
416:043
401:

416:051.

330:051.
. 401:051

401:012

401:012.

201:184
401:071
401:072
402:072
402:073
410:073
410:074
411:074
411:073
415:071
415:072
416:072
416:073
502:074
502:075
503:074
503:075
505:073
601:073

420:071
260:082
401:081
402:081
410:081
411:081
412:011
413:011
415:052
415:081
416:081
420:081
245:082

422:011.

416:082
401:082
420:082
401:042
402:042
401:041
401:083

125

126

12

12

05

081

IBM1410 ........ ce e

IBM 1410 Simulator, IBM
704/09/7090 .. ...

IBM 1410/7010 Slmulation Program,
IBM System/360 ........

IBM 1412 Magnetic Character

Reader ......... . e e e

IBM 1412/1419 Control Program,

IBM System/360 . ........... .
IBM 1414 Input-Output Synchronizer .

IBM 1414 Input-Output Synchronizer . .

IBM 1415Console . ... .vveee e,

IBM 1415 Console I/0 Printer . ..

IBM 1418 Optical Character Reader ..

IBM 1419 Magnetic Character
Reader

IBM 1420 Bank Transit System . .
IBM 1421 Bank Transit Processing

Unit ...t ev it it i i it et en e

IBM 1428 Alphameric Optical
Reader

IBM 1443 Printer -

IBM 1445 Printer (MICR) .........

IBM 1447 Console .. ....... e

IBM 1448 Transmission Control Unit. .
IBM 1460 .. v i v it vt v nnnenns
IBM 1461 Input/Output Control ., . ....

IBM 1620 Data Processing System .

IBM 1620 Model 2 Processing Unit . . .

IBM 1620 used with IBM 1710

Control System . ..............

IBM 1620 1620/1710 SPS , .
IBM 1621 Paper Tape Reader

IBM 1623 Additional Core Storage

IBM 1624 Tape Punch . . ..........
IBM 1625 Core Storage . .« v oo v v v o
IBM 1627 Plotter . . v v v v v v s e an

© 1966 AUERBACH Corporation and AUERBACH Info, Inc.

IBM 1411 Processing Unit . cee e

....................

......

IBM 1622 Card Read-Punch,.......

402:

402:151.12

420:151.11

402:051

401:104
402:104

© 414:101.124

415:101. 124
420:105.121

420:153.17
402:111.1

403:102
408:103

416:111.1

417:101
402:061
416:061
402:082
416:083
401:105

415:101.126
420:105. 123

401:103
402:103

415:101.125
420:105.122

415:052

415:052

415:101.127
420:105.124

414:

414:072
414:051
415:051

422:011.071

414:071
415:052
418:071
420:072
414:081
420:083
420:084
414:061
415:061
414:103
415:

415:111.12

412:
413:011
413:051

412:011
413:011
412:171
412:071
410:071
410:072
411:071
411:072
412:073
412:074

412:041.13

412:072
413:041
418:101
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IBM 1710 Control System ......... 412:011 - IBM 7010 . e e e eee. - 416:
IBM 1800 Data Acquisition and = .~ L IBM 7070 .o vovun . .o 403:
Control System ........ ceee ... 435:011 0 IBM 7070/7074 Slmulatlon Program,
IBM 2020 Processing Unit . ... ..... 422:011 . IBM System/360 ....... oo e . 420:151.11
IBM 2030 Processing Unit......... 423:051 IBM 7070 Simulator, IBM 704 ..... 403:151.12
IBM 2040 Processing Unit.........  424:051 CIBM 7072 et u . e, 404:
IBM 2044 Processing Unit.,........ 435:051 PIBMIT0T4 @ v h e i e e [P 405:
IBM 2050 Processing Unit . ..... ... 425:051 IBM 7080 Autocoder . ......... oL 417t
IBM 2065 Processing Unit .. .... ... 426:051 IBM 7080 Compiling System. ...... 417:011
IBM 2067 Processing Unit . ....... . 427:051 L 417:181.12
IBM 2073 Communications Adapter . .. 422:011 . . . 417:182.12
IBM 2075 Processing Unit . .. ...... 428:051 IBM 7080 Data Processing System .. 417:
IBM 2150 Console . .. ..vovvennn . 420:061,132 IBM 7080 DATGEN Language . ..... 417:151.22
IBM 2167 Configuration Console co.. o 427:031 IBM 7080 IOCS (Input-Output
IBM 2203 Printer. ... ... ..ouo... . .420:085.. . |- Control System) ...... e 417:171.14
IBM 2250 Display Unit ... .. e 420:101 * IBM 7080 Processor. ... ... " 417:181
IBM 2260 Display Station . ... .......  420:102 - IBM 7080 Serial Input/Output Adapter 401:111.12
IBM 2280 Film Recorder ......... 420:109.121 . o 414:101
IBM 2281 Film Scanner .......... 420:109, 122 . “j : 415:101
IBM 2282 Film Recorder/Scanner Cen 420:109,123 IBM 7080 Report/File Language . . .. 417:151.21
IBM 2301 Drum Storage ....... e.o. 420:047 © IBM 7080 Simulation Program,
IBM 2302 Disk Storage ....,...... .420:043 . IBM System/360 ............. 420:151.11
IBM 2311 Disk Storage Drive ....... 245:043 IBM 7080 Supervisory Control
420:044 System ........... e L. 417191
710:042 IBM 7090 Console ............. 408:061.
IBM 2314 Direct Access Storage. .. .. 420:048 IBM 7090 Data Processing System .. 408 .
IBM 2315 Disk Cartridge ......... 435:041.12 - IBM 7090/7094 FORTRAN IV . . 408:162
IBM 2321 Data Cell Drive .. ....... 330:045 : IBM 7090 Processor for Assem-—,
IBM 2361 Core Storage . .. ........ © 420:042 bling 1620/1710 SPS Programs ... 412:181.8
IBM 2400 Series Magnetic Tape Units . 420:091 IBM 7090/7094 Simulation Program, )
420:094 IBM System/360 ........ «.. 420:151.11
IBM 2415 Magnetic Tape Unit....,.. 420:093 IBM 7090/7094 Support Package, ) '
L. . 420094 . ' | IBMSystem/360 ....... e ... 420:151.12°
IBM 2501 Card Read Punch . .. ... L. 7420:074 | IBMUT094 ........... e el 409:
IBM 2520 Card Read Punch .. .....,  420:075 . IBM 7102 Central Processmg Unit ..  417:051
IBM 2540 Card Read Punch ., .. .. L. 420:071 ~ IBM 7104 High-Speed Processor. . .. 405:051
IBM 2560 Multi-Function Card ) o ¢ IBM 7105 High-Speed Scientific
Machine (MFCM) . . .o vove v .. 420:076 © ProcessSOr ........oecen0nnnn 404:051
IBM 2671 Paper Tape Reader ....,..  420:073 IBM 7106 Processor ........ e 410:051
IBM 2701 Data Adapter Unit. .. ....,. . 420:106 . L 411:051
IBM 2702 Transmission Control . . ... ©420:107 IBM 7108. Instructlon Processing
IBM 2703 Transmission Control . ... . 420:108 S Unit L i 408:051
IBM 2712 Remote Multiplexor ...... 420:108 IBM 7109 Arithmetic Sequence Unit. . 408:051
IBM 2740 Communications Terminal .. ~ 420:106.134 ' IBM 7114 Processing Unit ........ 416:041
IBM 2741 Communications Terminal , . 420:106.135 416:051
IBM 2820 Storage Control ......... 420:047.13 " IBM 7150 Console . ...... e e 403:061
IBM 2840 Display Control . ........ 420:101 IBM 7150 Console Typewrlter veee. 403:082
IBM 2841 Storage Control ...... ... 420:043.13 IBM 7150 Customer Engineering
IBM 2846 Channel Controller . ...... . 427:031 console .........0000ivenn . 403:061.13
IBM 2870 Multiplexor Channel . .. 420:111,23 IBM 7153 Control Console C it 417:061
IBM 3238 Data Transmission Adapter . 408:103.12 ~ IBM 7155 Switch Control Console ... 403:091,12
IBM 3271 Direct Data Channel ....,. 414:101.127 : 405:091. 12
o ’ " 415:101.128. |¢ ) : 408:104
IBM 3326 Disk Storage Control ..... 402:042.4 . IBM 7184 Tape Intermix Feature ... 410:092.4
IBM 3327 Disk Storage Control ..... '401:042,4 . . L 411:092.4
IBM 3845 Expanded Serial I/O T ) , IBM 7300 Disk Storage Unit . . ..... 403:042
Adapter . .........ii et , '414:101.128 IBM 7301 Core Storage . . ... ... 403:041
IBM 4370 Dual Synchronizer Adapter .  402:111.1 - 404:041
IBM 4671 Inquiry Control o o 405:041
Synchronizer ............00.. 403:101.4 IBM 7302 Core Storage . « « . v oo o o. 409:041
IBM 4900 Magnetic Character Reader . .. TN 417:041
Adapter .. ...... .0t ’ 402:10?{.‘4, . IBM 7305 Central Storage and I/O
IBM 5514 Paper Tape Reader Adapter . 408:103.12 Control ......ocvv0.. e 417:051
IBM 5585 Print Storage .......... © o 401:111.1 IBM 7320 Drum Storage ......... 420:046
IBM 5620 Priority Feature ........ 402:111.1 IBM 7330 Magnetic Tape Unit ..... 401:092
IBM 5730 Processing Overlap ...... 401:111.1 oo 402:092
402:111.1 404:091
IBM 6025 Read and Punch Column v ) 410:092
Binary . ....oiih it it 408:103.12 ' 411:092
IBM 6040 Read- Punch Release . . 401:111.1 412:011
IBM 6136 Remote Inquiry Unit S & ; 413:011
Adapter . ....... ... ..o, 408:103.12 ' ' 415:092

‘ : : 416:092
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2:100.019

IBM 7335 Magnetic Tape Unit.......
IBM 7340 Hypertape Drive ........

IBM 7340 Hypertape Drive, Model 3 . ..
IBM 7400 Printer.......... PPN
IBM 7500 Card Reader ...........
IBM 7501 Console Card Reader .....
IBM 7502 Console Card Reader .....
IBM 7550 Card Punch . . .. ........

IBM 7601 Arithmetic and Program
Control ..

IBM 7603 Input/Output Synchronizer . .

IBM 7604 Tape Control . . .........

IBM 7605 Disk Storage Control. .. ...
IBM 7606 Multiplexer .. ..........

IBM 7607 Data Channel . . . ... .. ...

IBM 7607 Data Channel . . .........

IBM 7621 Tape Control . . .. .......
IBM 7624 Power and Tape Control .. ..
IBM 7625 Tape Control . . .........

IBM 7631 File Control ...........

IBM 7640 Hypertape Control .......

IBM 7701 Magnetic Tape Trans-

mission Terminal .............

IBM 7702 Magnetic Tape Trans-

mission Terminal .............

IBM 7710 Data Communication Unit

IBM 7711 Data Communication Unit
IBM 7740 Communication Control

System. . v v v v it it i

IBM 7741 Processing Unit . . . ... ...

IBM 7750 Programmed Trans-

mission Control ..............

IBM 7770 Audio Response Unit . .. ...

IBM 7772 Audio Response Unit . .....

............

IBM 7602 Core.Storage Control .....

414:091
401:093
405:092
409:092
417:093
420:092
403:081
403:071
403:073
417:073
403:072
601:074
403:071.4
403:072.4
403:073.4
403:081.4
403:082.4

403:051

403:041.4
405:041.4
403:071.4
403:072.4
403:081.4
403:091.4
405:091.4
403:042.4
409:041.4
409:111

409:071.4
409:072.4
409:081.4
409:091.4
409:101

409:111

417:092.4
404:091.4
404:091.4
402:043.4
403:043.4
409:042.4
410:042.4
411:042.4
416:042.4
417:042.4
417:043.4
405:092. 4
409:092.4
417:093.4

408:103. 121
420:106. 129
501:101. 12

408:103.121
420:106, 129
401:106

420:106.130
420:106,131

414:106
402:106. 132
414:106

402:105
416:103
417:102
420:106.133
401:108
420:103
420:104

IBM 7830 Tape Switching Feature . . .

IBM 7864 Telegraph Input-Output . . .

IBM 7871 Telegraph Input-Output . . .

IBM 7875 Telegraph Input-Output . . ..

IBM 7900 Inquiry Station . . . .......
IBM 7904 -I, I Data Channel ......

IBM 7904 -1, II Data Channel ......

IBM 7907 Data Channel . . .........

IBM 7908 Data Channel . ..........
IBM 7909 Data Channel . ....... e

IBM charting technique, analysis

techniques ......... PN
IBM System/360 . .......... e
IBM System/360, Model 20 ........
IBM System/360, Model 30 ........
IBM System/360, Model 40 . .......
IBM System/360, Model44 ........
IBM System/360, Model 50 ........
IBM System/360, Model 60 . ..... .
IBM System/360, Model 62 .. ... e
IBM System/360, Model 64 . .......
IBM System/360, Model 65 . .......
IBM System/360, Model 66 ........
IBM System/360, Model 67 ........
IBM System/360, Model 70 . .......
IBM System/360, Model 75 . .......
ICS, NCR315 ... .v v v vi v en v

I-D-S, GE 400 Series . . .. ... ....
I-D-S, GE 600 Series . . .. .... .

identifier, program .............

"immediate' instructions,
IBM 1620 ...... et et

imperfect medium check . . ........
implicit description, data . ........
implied parenthesis .............
implied subscript ..............
improper format, translation ......

incomplete entries, translation . ...
increment, index . .............

increment, indexing instruction .....

indenting, level, process
oriented language ............

independent, program, loading .....

independent operation, simultan-

eous operations . ... ... ... [
independent operations . ........ .

independent routine ........ .

index, endvalue ...............
index, IBM System/360 ..........

index, increment........... o
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403:091
405:091
402:106
403:102

.12
.12

.124

408.103.12

416:104
402:106

408:103.

416:104
402:106

408:103.

416:104
403:101
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411:091.
411:092.
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403:043.
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405:092.

417:111
409:042
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409:103

15:010.

420:
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424:
435:
425:
426:011
426:011

420:011.

426:

420:011,

427:
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601:192
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index, stepping . ..o v v vt vt i e e 4:050, 239 input-output devices, compa.rison
index step and test, instruction ...... :050, 2395 chart . ........... e 11:200
index stepping instruction .......... :050. 239 input-output error control
index stepping instruction, process oriented language [ :160. 328
central processor ..........00.. :050,2378 | input-output errors, checks and
indexing, cumulative ............. 4:050,2377 action ....... .00, ceeerae :070.8
indexing, cumulative, instruction..... :050,2377 | input-output file, space, program
Indexing and Store Address Register translator . .......c000 0000 . :180.512
feature, IBM 1441 .. .......... . 414:051.12 Input-Output File Controller J,
. } 415:051,12 H 200 Series . oo v v v vt v un e 510:193. 122
indexing instruction ............ .o 4:050.2374 | input-output, general . ........... :070
indexing of addresses, central input-output instruction list . ... .. .o 1120
ProCESSOr . v v o v v o s oo v oo oo eeas :050. 237 input-output instructions . . ...... . 4:120.5
indexing rule, instruction, input-output manual control . . ...... :070. 72
central processor ........o0000. :050.2373 | input-output operation. ........... :070., 52
indexing time, central processor . .... :050.413 Input-Output Package, B5000 ....... 202:191.12
indexing with indirect addressing, input-output performance ....... . :070.6
central processor . .......o0000. :050.2384 input-output physical form ........ :070.2
indicator . ......c00ei et oeoan 4:040.8 Input-Output Printer, IBM 1447 ... .. 414:061.13
4:050.5 415:061.13
indirectaddress ......¢. 000000 4:050.2362 | input-output program facilities ..... :070.5
4:050, 238 Input-Output Programming
indirect addressing, central System, P2000 ......... ceeee 651:151, 17
PTrOCESSOT + o v oo v s 0 s N :050. 238 input-output sectors, H8200 ....... 518:111
indirect addressing and mdexmg, input-output sequence control,
central Processor ............ .. :050. 2384 process oriented language . . ...... :160. 327
information flow charts, input-output storage medium . .... . :070. 311
analysis techniques ............. 15:010.51 input-output typewriter . .. .. ... ... :060. 12
information flow requirements . . ... .. 23:100.31 input-output unit, console . ........ :060. 6
information process charts, input-output unit, operating
analysis techniques ....... ceee e 15:010. 511 environment . oo . “oe :190. 32
inhibited codes, LGP-30 . . ......... 352:071. 12 input unit, computer system report - :070
352:141 inquiry, s1g'nal operating
initial strings ...... et et 4:150.13 environment . ... ... ... 0000 :190. 631
in-line sub-routine, process Inquiry Buffer Adapter, NCR
oriented language ....... e ee e 4:160.533 315-100 . . v v i vt it e i e e 602:071
input, program translator .......... :180.2 Inquiry Control System, NCR 315 601:192
input area overflow check . ......... 4:070.8 inquiry facilities ...... e e e 4:190. 631
Input Code Translator ............ 201:074.12 inquiry processing systems ........ 23:100.23
inputcut-off .......... ... ... ... 4:070.51 insertion, library, process
input duplication mode, RPC-4000 ... . 351:011.12 oriented language . .. ........... :160. 751
351:074. 12 insertion of new item, library ...... 1170, 751
input media conversion, insertion routine, library ......... 4:180.464
GE 600 Series . ..o v v v v v vv e ven 340:191. 121 Insertion Routine, RCA 301 ........ 701:192.23
Input Modes, Special LGP~ 30 ....... 352:071.12 insertions, program ....... PP 4:170.23
input operation ..........00000 . :070, 521 Installment Loan Application
4:070.51 Package, B 100/200/300 Series . ... 201:151,17
input-output ......... P e e :070 instruction, address structure ...... :050,234
input-output, blocking control, instruction, indexing, central
process oriented language . ...... . :160. 329 ProcessSOor. . .. v v o e e :050. 237
input-output, external storage ....... :070.3 instruction, variable size ... . :050. 231
input-output allocation ............ - 4:190. 32 instruction chaining, IBM 1401 1410 . 401:051.12
input-output area . .. ... ... 0000 :040.442 402:051.12
input-output area, lockout .......... 4:070.444 instruction format, central
input-output area, machine ProCeSSOr . v v v v v v v v v o s v a v onss :050., 23
oriented language. ...... [ AN :170.43 instruction layout, central
input-output area, process ProCessSOr . ..o v v v eus o [ :050. 232
oriented language .............. :160.95 instruction list ................ 1120
input-output areas, target ) instruction literal .............. :050. 235
COMPULET . & v v o v e e e e e e 4:180.512 instruction part, central processor .. :050.233
input-output assignment, process instruction sequencing, central
oriented language ............ .. :160. 94 PrOCESSOT . vt v e v v v v v n e oonnns :050. 31
Input/Output Channel, B 5500 ....... 203:111 instruction stack, CDC 6000 Series .. 260:051.121
input-output code . . ... ... ... ... 1140 instruction structure ............ :050. 231
Input/Output Console, NCR 315 ...... 601:071 instruction time, central processor .. :050.41
input-output control, machine instruction types, IBM System/360 . . . 420:051.121
oriented language ............. . :170. 65 integral boundary, IBM System/360 . . 420:011.3
input-output control, routine ........ 4:170. 65 420:051.122
input-output controller .......... .o :070.4 Integrated Data Store, GE 400
Input-Output Controller, H 8200 ...... 518:111 Series ... vv it i i e 330:151.16
Input-Output Controller Module, Integrated Data Store, GE 600
GE 600 Series . v v v v v v v e v unnn 340:111 Series ... i it i e 340:151.16
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interchangeable cartridge .. ........
Interchangeable Chain Cartridge
Adapter, IBM 1403
Interchangeable Chain Cartridge
Adapter, IBM System/360 . .. ......
Interchangeable Read Feed, IBM 1402 . ,
INTERCOM 1000 Language,
CDC160-A ... ...cvvvun e

.............

interference, IBM System/360 .......
INTERFOR . ... .....ciivevnnnn.

interleaved recording
interleaving, locations
interleaving level, internal storage. . ..
interlock, storage . ..............
interlude, machine oriented

language. . . . v v v it i e e .
interludes, program. .. ...........
intermediate language, translator... ..
internal datacode ...............
internal pass, translator
internal sort routine
internal storage . ......¢c0000...
internal storage, auxiliary storage

performance . . .. ... it
internal storage,
internal storage,
internal storage,
internal storage,
internal storage,

and action
internal storage,
internal storage,
internal storage,
internal storage,
internal storage,

rate
internal storage, recording

permanence
internal storage phenomenon
International Business Machines

(73« T
Interrupt, Automatic, feature,

GE 225. . .0ttt i it i i

.............

............

..........

.............

.........

controller
data capacity
directly
errors, checks

..........

...................

general
medium

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

physical form ......
potential transfer

-----------------------

..................

........

interrupt cause . ....... ... 0 0.,
interrupt condition, central

ProCESSOT . v v v v v v o v v oo v v v nnan
Interrupt Control State,

RCASpectra 70 .. v v v v v e v v v e e
interrupt, input-output .....
Interrupt Response State, RCA

Spectra 70
interrupt test
interruption . ...... .00
interruption process, central

PTOCESSOT v 4 v s v s o v v o e v s o asn o
intersection gap
Interval Timer, IBM 7070/7074

.......

...................

..................

................

......

Interval Timer feature, IBM

System/360
introduction, computer system

reports
invalidaddress .................
invalid address, check
invalid code, check

.....................

............

invaliddata ................0...
invalid instruction procedure . ..... ..
invalid operation

................

4:040,
415:081.

420:081
415:071.

244:172
244:184.
420:111.

244:011

244:173
4:040.
4:040.
:040.
4:040.

:170.
4:170.
4:180.
4:070.
4:180.
4:150,

:040

:040.
:040.
:040.
:040.
:050.

:040.
:040.
1040,
1040,
:040.

:040.

:040.
:040.

See IBM

321:051.
321:051.
:050.

:050.

710:051.
:070.

710:051.
4:040.
4:050.

:050.
4:070.
403:051.
405:051.

420:051.

:010
4:050,
4:040.,
4:040,
4:070.
4:050.
4:190,
4:050,

613
12

12

24
23

12
33
331

334

124
447

124
446
33

U1 00 0o 0o Ul

44
5

IOCS . ....vvvivnnn

I0P, P 2000
IOPS, P 2000
itempicture ........ ... 0
items, number, program translator . .

-----------------

J

......

Job Control, IBM System/360

Job Program Mode, UNIVAC 1108 . ..
Job Scheduler, IBM System/360 . .. ..
job scheduling, B 5500 “e
jump, process oriented language .. ..
jump-in, loop
jump-out, loop ................
jump registers, NCR 315
jump statement . ...............
justification, process oriented
language . .........c00iiunnn

K
key, table look-up .......... .
key word, language .............
L
label, language . ...............

label, local, machine oriented

language
label, reserved, machine

oriented language .............
label, universal, machine
label adjustment, machine

oriented language .............
label adjustment control . .........
labelcontrol . . ................
label description, process

oriented language. . . ...........
label designator, machine

oriented language .............
label formation rule, machine

oriented language . ............
label restriction, machine

oriented language .............
language, input, program

translator ..................
language, library, process

oriented language .............
language, machine oriented . ... .. ..
language, object program,

program translator
language,

...................

............

problem oriented . .......
language, process oriented . .......
language, transfer to another,

process oriented language . ... ....
language exemptions, translator
language extension, process

oriented language .............
language of new item, library
language restrictions, translator . ...
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401:172
401:172
402:172
402:172
403:171
403:171
417:171
420:191
420:192
420:193
651:101
651:151
4:160
:180

420:192
420:193
785:051
420:191
203:191
1160
4:106
4:160
601:051
4:160

:160.

4:050

4:160.
4:160.

4:170.

1170,

1170

:170.

1170

4:170.
:170.

:160.
:170.
:170.
1170,
:180.

:160.

1170

1180

:150.

:160

:160.
:180.

:160.

1170
1180

.8
.14
.8
.14
.8
.14
.14
.122
.122
.122

.17

.311
.233

.122
.122
.121
. 122
.124
.51

. 567
. 567
.12

.51

345

.218
241
27

33

.313
. 543
543
65

321
315
321
314
21

752

. 311

81
21

.751
.21
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layout, data, machine oriented

language ...........000000
length, unit, physical

characteristics . ..............
lengthened accumulator mode,

RPC4000 :......00vvvevennn
levél, procedure . ..............
LGP-30 Computer, Model 301
LGP-30 Drum Storage ...........
LGP-30 High Speed Reader,

Model 341..........000vvuunn
LGP-30 High Speed Reader/Punch,

Model 324 ...

.........

LGP-30 Punched Card Input

Control Unit, Model 321 .........
LGP-30 Simulator, GE 225 .
LGP-30System .« v v v v v v 00t [P
LGP-30 Tape Typewrlter,

Mode1360

Liberator, H 200 Series . .
Librarian, GE 400 Series .........
Librarian, NCR315........... .
Librarian, UNIVAC 1107 .........
library, on-line ...............
library, program loading
library, program translator
library contents . ..............
library facilities, machine

oriented language .............
library facilities, process

oriented language
library insertions .
library mechanism
library routine, label, machine

oriented language. . . ...........
library sub-routine, loading
Light Pen feature, IBM System/360 . .
lineofprint ..........c00v...
line slot, RCA 3301
line space operation . . . .. ........
linespacing ........c0vteuuu.n
Linear Program Package, H 400 .. ..
Linear Programming Package, H 200

Series ...

.........

.............
.............

.............

R

LINK, H 200 Series e
link, subroutme e . e
Lmkage Editor, IBM System/360

-------------

Linkage Loader J, H 200 Series
LION, UNIVAC 1107

list, loop, process oriented

lang'uage
Lister, Multiple Tape, B322 ......
listings, program ..... e e e e e e
listings, reports . .......... ...
literal, machine oriented language . . .
literal, process oriented language ...

literal in address part ...........
literal in instruction. ............
literal size, machine oriented

language . .....0v0 it
literals . .........0 . i
literals, language ..............
load . ... i ittt i e
load, data . ..................
load and run, translator ..........

9/66

load key, IBM 1620 .............
:170.421
:170.431
load size, input-output ....... . .
:210 load size, internal storage ........
Loader Print routine, RCA 301 .....
351:051. 12 loading, inputerror .............
4:160. 242 loading, input-output ............
352:051 loading, internal storage..........
352:041 loading, program, operating
environment . .......... ce e e
352:073 loading control, console . ........ .
loading sequence, operating
352:073 environment . ... .. 000 .
352:074 loading time, operating environment . .
loading time, routine . ...........
352:075 local identifier ................
321:151.11 local label, machine oriented
352: language ... .....cc00euenn .
localname ........... chee e
352:071
352:072 location, choice, operating
352:081 environment . .............. .
510:131 location, protected .............
330:151.16 location, storage, data structure .. ..
601:151. 16 location delimiter .......... e
784:151.16 lockout, area, internal storage ... .
1190, 22 lockout, gradual release...... e
:190. 211 lockout, input-outputarea.........
:180.46 lockout, release ...............
4:160.74 locks, storage ............. .
log, operation, process oriented
1170, 7 language .......¢c0.0... e e
log, operators ........... ...,
:160.7 logcontrol . .........c000u0.. .
4:160.7 logging, operating environment .....
4:160.75
logic, structure tables, analysis
:170. 322 techniques ............0... .
1190, 22 logical, instruction list ..........
420:101 logical operation, process
4:070.511 oriented language .............
703:101. 12 long format, IBM System/360 ......
4:070.53 long multiplication . . ............
:080. 321 longitudinal check ....... [P
501:151.22 look-ahead, central processor......
. look-up, table, operation .........
510:152, 17 loop, papertape ......ve000000s
510:151. 15 loop control .......... . PP
4:160.5 loop delimiter ....... Ce e
420:191.121 loops, nested ........0c000uunn
420:192.121 loss factor, storage . ........0. ..
510:193. 121 Low Speed File Adapter,
784:151.15 NCR 315-100 .......... e e
784:171.81 lower curtate ........ e .
lower-level language ......... ..
:160. 565 LP-66, CDC 6000 Series ....... .
201:082
4:170, 544 M
4:150.14 Machine Condition State,
170,243 RCA Spectra 70 , ., ..... e
:160.35 machine-oriented language ........
4:050.235 machine-oriented language, data e
4:050.235 machine-oriented language, format
machine-oriented language, label. ...
:170.412 machine-oriented language, macro
4:160. 352 and pseudo tables ....... ce
4:170.41 machine-oriented language,
4:070.441 Procedures . . v v vt vt ve e nnn o .
4:040.411 machine-oriented language, special
4:180.42 routine . ... ..
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412:061.
412:061.
412:073.
:070.
:040.
701:151.
4:190.,
:070.
:040.

:190.
:060.

:190.
1190,
4:190.
4:160.

:170.
4:160.
:160.

:190.
4:050.
:020.
4:160.
:040.
4:040.
4:070.
4:040.
:040.

:160.
4:190.
4:160.

:190.

:190.

15:010.

1120

:160.
420:011,
4:050.
4:070.
:050,
:050,
4:070,
:061.
:160.
:160.
1040,

602:071

4:070.
4:160.
260:151.,

710:051.

1170

:170.
:170.
:170.
1170,
:170.

:170,

13
26
72
441
72
17
44
73
62

2
26

23
81
81
27

33
535
272

313
344

422
3
211
325
32
218
524
56
561
566
292

33
81
181

124
4
2
3
8
5
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GENERAL INDEX 2:100. 023
Macro Assembly Program, mechanism, library .............. 4:160.75
GE 400 Series .4 vv v v v v nenn . 330:172 4:170.75
330:182 mechanized techniques, analysis
macro-code, machine oriented techniques ..... e e 15:010. 72
JANGUAZE . v vt vttt e . :170. 52 media, input, program translator :180.221
macro list, machme oriented Media Conversion Service Routine,
language .................... :170. 81 GE 400 Series . . .. .. C e e PN 330:151.15
MACTO OPEration o v vv v v vvvveensan 4:170.1 medium, internal storage ......... :040.21
Magnetic Card, CRAM, NCR 315 ... .. 601:042 medium, storage, input-output . ... :070. 311
magnetic ink character recognition, Memory Exchange Control Unit . .... 203:051
Special Report . ............... 23:020 Memory Lockout Register,
magnetic reading . . .. ...t 4:070. 222 UNIVAC 1107 . ......vvvven . 784:041.13
magnetic tape, comparison chart . . ... 23:040. 300 Memory Power Iailure Protection
Magnetic Tape Control Unit, Circuit, LGP-30 . . . v v v v v v v v e e 352:051.132
MTC1, with PB250 . .. .......... 631:091 Memory Protect feature, RCA
magnetic tape handlers, Special Spectra 70 . ... ... 710:041.13
Report . . v v v v v ittt e e e s e 23:040 710:051.125
Magnetic Tape Printout Routine, Memory Protection, GE 400 Series .. 330:051.12
NCR315 ....vvuenunnnn. .... 601:151.15 memory protection, H 8200 ...... .. 518:041.13
maintainer, program translator...... :180. 14 Memory Track Protection
MANAGE, H 200 Series ........... 510:151.17 Circuit, LGP-30 . ............. 352:051.12
management reports, analysis Merge 2, IBM 1401 ..........c0.. 401:151.13
techniques . vvvv v v v v i it 15:010. 3 Merge 80, IBM 7080 ............ 417:151.13
managers, reports, analysis Merge 91, IBM 7070/7074 . ........ 403:151.13
techniques . ..o vv v e vvve e ne s 15:010. 32 merge TOUEINE « v v v eve s s 4:150.13
manual control, input-output ........ :070.72 merging, data, problem oriented
manual control console . ... ... .. ... :060 facilities ......... ... 0., :150. 13
manual insertion, data . ........... 4:060.4 message switching . . .. .......... 23:100.26
manual operator control . .......... 4:190.1 method of call, library ........... :170. 753
Manual Peripheral Switch, MICR, Special Report ........... 23:020
GE 400 Series . v v oo v v vv e enn.n ..  330:106.12 MICR Buffer Adapter,
manufacturers, directory .......... 21:010. 011 NCR 315-100 ........iueennnn 602:071
MAP, charting technique, analysis micro-coded operations ....... 4:050. 311
techniques . .vvvvv e eunenn.nn 15:010.512 | Micro Magnetic Memory, RCA 3301 . 703:042
MAP, GE 400 Series .. ..vovuuonn. 330:172 micro-routines ................ 4:050.311
margin, external storage .......... :070,353 | MIDAS, UNIVAC 1107 ..... . . 784:151.17
mark operation . ............ ..., :070.525 Milwaukee-Matic Post-P rocessor,
Mark Reading Station, IBM 1413 ,,,,,, 401:102.12 for NUCOM Compiler . .......... 162:151.3
mark Sensing . .. ....iuin .. 23:080. 3 Minneapolis-Honeywell . . .. ... ..., See H
MARION, UNIVAC 1050 . .......... 777:151. 16 minus-zero ............ ceeee 4:050.222
marking operation, input-output .. . ... :070. 525 missing entries, translation ....... 4:180.7
MARVEL, IBM System/360 ........ 420:151. 17 mixeddataclass . .......0v0eueen.. 4:160.432
Mass Memory Files, H 200 Series . ... 510:044 mixed verbs, language ........... 4:160.433
Mass Storage Resident Operating mnemonic code, machine oriented
System — Mod 1, H 200 Series . .... 510:192. 122 language .............. 00 :170.511
Master Control Program, Disk mnemonic operation codes ........ 4:120.1
File, B5500 2 o0 v v s ienenennns 203:192 Modal statements, TOPS ..... . . 651:162,21
Master Control Program, mode, program translator ........ :180.42
Magnetic Drum, B 5500 .......... 203:191 Model 44 Programming System,
master copies, input-output...... e :070.233 IBM System/360 ............ .. 4385:151
Master Group, H 8200 ............ 518:051.123 | modems . ..... ... ..., 23:100.45
master mode, GE 400 Series ........ 330:051.12 modifier, sequence control,
master mode, GE 600 Series . ....... 340:051, 121 central processor .......... e :050, 317
Master Scheduler, IBM System/360 . . 420:191. 122 modulation-demodulation units . . .. .. 23:100.45
matched codes, input-output ........ 4:070.53 module, internal storage.......... :040. 31
Mathematical Programming Systems module, storage, rule for
(MPS), IBM System/360 .......... 420:151. 17 combining ............ .. .00 :040. 32
Mathpak, IBM 1130 .. ............ 418:151.19 Monitor, H8200 ............... 518:191.12
Matrix Algebra Subroutines, Monitor, IBM System/360 Model 44 435:151.11
NCRSBI5 . vvviiinnnenennnan 601:151,172 | monitor routine . ............... 4:190.1
matrix inversion, system Monitor routine, RCA Spectra 70 .. .. 710:191., 122
performance . . ..... . R 200, 3 Monitor System, IBM 1130 ....... . 418:191
matrix inversion program 1106 monotonic sequence check ........ 4:160. 327
CDC 160/160-A . o v vuveeennannn 244:151.175 | Monrobot XI Card Punch.......... 531:076
matrix operation, process Monrobot XI Card Reader ... .. .. 531:075
oriented language .............. :160.421 Monrobot XI Coupler, Model 24 .. ... 531:075.4
matrix operations . .............. 4:160.42 Monrobot XI Coupler, Model 26 . . ... 531:076.4
maximum speed, input-output ....... :070. 624 Monrobot XI Edge-Punch Card
MCP, B5500 .. ..ivvvnnunnenns 203:191 Punch .........o0iiivnnns 531:074
203:192 Monrobot XI Edge -Punch Card
mechanism, drive, input-output...... :070. 21 Reader ..........oivueunns .. 531:072
Monrobot XI Input—Output Buffer .... 531:111.1
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Monrobot XI Monroe-Card . N
Processor ...... e 531:102
Monrobot XI Paper Tape Punch iee.. 531:073 Naddress ....ccevvvevesanes 4:050.234
Monrobot XI Paper Tape Reader .... 531:071 n-way merge routines ... ....... 4:150,13
Monrobot XI Photoelectric Reader ... 531:077 _name, process oriented language . .. :160, 24
Monrobot XI 16-Key Keyboard ...... 531:101 name, special language ......... 4:160, 241
Monrobot XI System , . . .......... 531 name, universal .. ...... .00 4:160.535
Monrobot XI Teletype Printer ...... -~ 531:082 name, designator, process
Monrobot XI 2, 048-Word Drum ..... 531:041.13 oriented language . ... . :160.242
Monrobot XI Typewriter ..........  531:081 name formation, process or1ented
Monroe-Cards . ......000vuvuuee. - 531:102 language ...... et et 160,241
move corresponding . . . .00 ... ‘e 4:160.444 narrow-band communications
multi-file reels . e e e e 4:160, 322 facilities . ...... e ee e 23:100.52
multi-font character readers e 23:020.81 National Cash Reglster Co veeeses See NCR
multilith master, input-output ..... . :070.233 NCR 315 v vveeevenns e ee e 601;
multi-pass merge . ... ... . 4:150.13 NCR 315 Central Processor....... 601:051
Multiple Column Control feature, NCR 315 Central Processor ...... 603:051
IBM 1419 ..... e e s e e e e e oo e 402:103.12 NCR 315 Console . « « v « « « “ e e e 601:061
multiple copies, input-output....... - :070,23 NCR 315 On-Line Savmgs System ... 601:106
Multiple Feed, NCR 340, NCR 344 ... 601:081, 71 603:011. 104
Multiple Module Access Unit, NCR3BIBRMC ......covvewes.s 603:
UNIVAC 1108 ............ «e.. 785:051.122 NCR 315 Simulator, NCR 304...... 601:151.12
multiple output, RPC-4000 ,....... 351:074.12 NCR 315 Simulator of IBM 305
Multiple Processor Adapter, : RAMAC . . Cee e 601:151,11
‘UNIVAC 1108. . . v v v e e v v v v e v . 785:031 ) - NCR 315 Te]etype Inqulry System . . . 601:105
Multiple Utility Program, IBM 1401 . . 401:151.15 602:011.103
multiplex mode, IBM System/360 . ...  420:111,23 NCRBI5-100. o oo v e e v vvnnns . 602:
multiplexed access. . ....... ceeen 4:110.17 NCR 315-100 Central Processor.... 602:011.05
-multiplexing, simultaneous NCR 315-100 Console . . . . . ...... 602:011,06
operations ............. e 4:110. 14 NCR 315-100 Software .......... 602:011.15
Multiplexor Channel "1BM NCR 316 Core Storage .......... 601:041
System/360 . . iiu et 420:111,23 NCR 316 Rod Memory Module ..... 603:041
Multiplexor Channel, RCA Spectra 70 . 710:111 NCR 321-1 Central Communications
Multiplexor, IBM Model 7606. . . . ... 409:041,4 Controller ............ ve... 601:105.12
409:111 NCR 324-1 Magnetic Tape
multiplication, long . ........ e 4:050.211 Simultaneity Controller ........ 602:091.12
multiplication, short ......... . 4:050.211 NCR 332 Magnetic Tape Handlers . .. 601:091
Multlply—Dlmde feature, IBM 1441 . 415:051,12 NCR 332-202 Magnetic Tape ...... 601:091
Multiprocessing, B. 100/200/300 NCR 332-203 Magnetic Tape ...... 601:091
Series . ....uuieeaa e EEREEE 201:192 NCR 333 Magnetic Tape Handler. ... 601:091
multi-processing, multi-running .... - 1050, 34 NCR 334 Magnetic Tape Handlers . . . 601:091
multi-processing, multi-sequencing . . - :0560.35 NCR 340-3 High-Speed Printer . ... 601:081
multi-processing, multl—sequencmg, ‘ NCR 340-502 Printer-Lister ...... 601:082
operating environment . . ... ceee 190,43 NCR 340-503 Unbuffered Printer ...  601:082
-multi-processing, operating . NCR 340-512 Printer-Lister ...... 601:082
environment . ... ..o .. 190,42 NCR 340-601 High Speed Printer. ...  601:083
multl-processmg, UNIVAC 1108. . ... 785:051.122 NCR 344 Multiple Feed, NCR 340 ...  601:081,71
785:191, 123 NCR 353-1 Card Random Access
multi-processor . ..........0... 4:050. 35 Memory (CRAM) . ......vo0u..  601:042
multiprogramming . ... ...... «... See multi- 601:101
running NCR 353-2 Card Random Access
multiprogramming, B 5500 ........ 203:191.123 Memory (CRAM) . ........ se..  601:043
multiprogramming, GE 600 Series ...  340:051.126 601:101
multiprogramming, UNIVAC 1108.. .. 785:051. 121 NCR 353-3 Card Random Access
785:191, 122 Memory (CRAM) . .......00... 601:043
multi-radix arithmetic . .......... 4:160. 344 601:101
multi-reel file ...... P 4:160. 321 NCR 361-201 Paper Tape Reader ... 601:072
multi-reel merge routlne .......... 4:150.13 NCR 362 Paper Tape Reader ...... 601:071
multi-result .................. 4:160.413 NCR 371 Paper Tape Punch . ...... 601:072
multi-running . ...... .. . 000 .. 4:050, 311 NCR 371-201 Paper Tape Punch . ... 601:072
:050, 33 NCR 376-2 Card Punch . . .. ...... 601:075
multi-running, H800 .. .......... 502:011 NCR 376-7 Card Read Punch ...... 601:073
multi-running, H1800 ........... 503:011 NCR 376-8 Card Read Punch ...... 601:073
multi-running precedence control . . .. 4:190.23 NCR 376-101 Card Punch. « « v v v v v 601:076
multi-running priority ......... .. 4:050. 343 NCR 380-3 Card Reader ......... 601:074
' : 4:190. 632 NCR 402-3 MICR Sorter-Reader . . ..  601:102
multi-running priority control ... ... 4:190. 632 NCR 402-4 MICR Sorter-Reader. ... 601:102,12
multi-running status . ........... 4:190.76 NCR 407-1 MICR Sorter-Reader. . . . 601:103
multi-running supervision......... 4:190.42 NCR 420-1 Optical Reader . ...... 601:104
multi-sequencing . .. ... . ceee e :050.35 NCR 435 Universal Interconnecting
multl-sequencmg supermswn e 4:190.43 Devices . o v v v v v .. e .. 601:107
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NCR Input/Output Console . . ...... 601:071 on-line controllers ........cc00.. 4:070. 422
NCR On-Line Savings System...... 601:106 on-line library .... .. 4:190, 22
NCR Teletype Inquiry System...... 601:105 On-Line Savings System, NCR 315 e 601:106
nearly exhaustedtest . .......... 4:070.56 602:011, 104
NEAT Assembler, NCR 315....... 601:171 On-Line Teller Console ......... . 201:103.12
601:182 openfileverb . ............. e 4:160.45
NEAT COBOL-61, NCR 315....... 601:161 Open Mode, UNIVAC 1108 .. ........ 785:051.121
601:181 open routine, library ........ . . :170. 761
NEAT Compiler, NCR 315...... . 601:172 :160.761
601: 183 operand, central processor ...... .o :050. 21
negate, relation, language........ 4:160. 52 operand definition, procedure,
negative number operand, process oriented language ........ 1160, 55
central processors...... e e :050, 221 operand definition routine ......... . 4:160.55
nestedloop........ccivi. 4:160.566 operand, directly addressed,
nested subroutine. ...... [ 4:160.536 central ProCesSOT . v v e o e o v oo os o :050,236
nesting, parentheses ....... . 4:160.413 operand size, determination,
nesting, loop, process orlented central processSor . .. v v vt v e a0 an :050, 223
language ......c000 0. . :160. 566 operand special case, central
nesting, subroutine, process PTOCESSOr + v v v o v o v v v v nnsnos s :050. 22
oriented language ............ :160.536 operating env1ronment ............ 1190
New Programming Language, 4:190.1
IBM System/360 . ....uvouu..n 420:167 operating environment, errors
next instruction . . . ........ .. .. 4:050.234 checks, andaction.............. :190.44
nominal speed, input-output ...... :070. 621 operating environment, general ...... :190.1
non-local identifier ............ 4:160.27 operating environment, hardware
non-local name, process allocation . ... .. Ce e . :190. 3
oriented language ............ :160.273 operating environment, logging ...... :190. 7
Non-Stop Mode, GE 400 operating environment, operator
Series . ... e e e 330:051.12 control ... ... e i e :190.6
normal mode, RCA 301 e 701:111,12 operating environment, performance. . . :190.8
Normal Processing State RCA operating environment, program
Spectra 70 .. v v v v v v v v i v v 710:051. 124 diagnostic ........... . e :1190.5
NPL, IBM System/360 .. ........ 420:167 operating environment, program
NUCOM Compiler, Burgmaster loading. « v o v v vt vt e enns e e 1190, 2
Post-Processor .......... . 162:151.3 operating environment, program
NUCOM Compiler, Milwaukee- loading time . ... .. ceese e :190. 81
Matic Post-Processor ..... e 162:151.3 operating environment, reserved
NUCOM Numerical Control equipment . ... 00000000 1190, 82
Compiler, RECOMPIIIT ........ 162:151,3 operating environment, running
number, unsigned ............. 4:160.349 overhead ............ e eeen e :190.83
numeric alignment . . ........... 4:160. 345 operating environment, running
numeric literals .............. 4:160. 352 SUPETVISION. v v v v v v v vt vt e e v v v an :190.4
Numerical Print feature, IBM 1403. .  402:081.12 Operating System, B 100/200/300
numerical tool control, IBM 1620 . . 412:151.3 Series . ...ttt e 201:193
Operating System, GE225 ......... 321:191.12
(o) Operating System, GE 400 Series ..... 330:191
Operating System — Mod 1, H 200
object program, translator ....... 4:180.1 Series .. v i i i e i 510:192
4:180.31 Operating System — Mod 2, H 200
object program error, process SETIES & vt i it i i et e e 510:193
oriented language ............ :160. 47 Operating System — Mod 8, H 8200 ... 518:191
object program language . ... . e 4:160.81 Operating System/360, IBM System/360.  420:191
object program performance, Operating System/360 Assembler,
program translator ....... . . :180, 54 IBM System/360 . .. .vvvveveennn 420:171
object program space, program Operating System/360 COBOL . ...... 420:164
translator ...........000.. :180. 51 Operating System/360 FORTRAN IV. . . 420:161
object program translator . ....... :180. 31 Operating System/360 Sort/Merge . . 420:151.13
object routine configuration ... .... 4:180. 62 Operating System/360 Utility
off-line, controller, input-output . . :070.422 Programs, IBM System/360 . ... 420:151.15
off-line adapters . .......... . 4:070.422 Operating System, RCA 3301 ....... . 703:191
off-line control, internal storage . .. :040,422 operating system, testable
offer options . ........... ce e 4:180.7 conditionsS . . .. v v v v b et i e e 4:040.448
offset, card control ...... e 4:070, 55 operation, central processor ........ 1050, 21
offset card, input-output ........ . :070. 55 operation, input-output ............ :070. 52
OMEGA Operating System, UNIVAC operation, logical, process
494 L i e e 804:191 oriented language ......0 000000 :160. 422
one-pass merge routine ., ........ 4:150.13 operation, restricted, s1mu1taneous
One-Pass SPS, IBM 1620 ... .. . 412:172 operation . ........ . 0o :110.12
on-line, controller, input-output . .. :070.421 operation class, simultaneous
on-line control, internal storage ... :040.421 0Peration . . v v v v vttt e :110. 3
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operation code, direct, machine
oriented language ......
operation code, instruction list ...
operation instruction, instruction
list ..o.oveevenn
operation on array, process
oriented language ...........
operation repertoire, process
oriented language . ......0 0.

TR

operation simultaneous . .. ... cee e
operations, central processor ......

operations research studies,
analysis techniques .
operations research techniques,

analysis techniques ............

operator

operator, formulae, process
oriented language
operator, view
operator action, operating
environment . .
operator adjustments

operator communication .. ........
operator communication, console. ...

operator communication operation,

DR

....................

operator, controls . . ............

process oriented language . ... ...

operator, computation, process
oriented language ......... .

operator console convenience

operator control, operating

environment . ... ... 00000
operator control, interrupt,

central processor . ........000 .
operator controls . ......+.00 .
operator decision, operating

environment . .... T
operator intervention ...........
operator manual control .........
operator option . .... c e PR

operator option, language
operator signal, operating

.........

environment . ......... [

operator view, console . ... .. oee

optical character recognition,
Special Report

Optical Mark Reading feature s

RCA Spectra 70 o v v v v n v oo oo vuss

optical scanners, Special Report ..
optimization, object program.....
optimizing data, program
translator ......c0000 0000
optimizing statement process
oriented language

Optional Instruction Package, H 1200 .

OPUS, UNIVAC 1050 ...:......
OR, language ........... e
ordermg input, program translator
organization data, analysis
techniques

orientation, language
originator, program translator
Orthotronic Control, H 200 Series
OSAS/OSAS-A Symbohc Language,

CDC 160/160A . ......cc.n..
OSAS/OSAS-A Translator,

CDC 160/160-A
Oscilloscope View Box,

Monrobot XI . .

9/66

..................

Organizations in the Computer Field,
Directory . .......... theeeeae

1170,
4:120.

1120

1160,

:160.

1110

1050,
15:010.
15:010.

4:060.
4:070.

1160

:190.
:070.
1190,
:060.

:160.

:160.
:060,

:190.

:050,

4:070.

:190.
4:190.
4:190.
4:190.
4:160,

:190.
:060,

23:020

710:071.

23:020

4:180.
:180.

:160.
513:051,
777:151,

4:160.

:180.

15:010.

21:010

4:160.
:180.
.12

510:091
244:171

244:181

531:061.

51

1

42
4

21
34
74

1
7

.41
:060,

54
612
7

6
51
46

431
5

6

333
7

62
612

611

63
54

12
43
53
82
12
16
525
222
22

14
13

13

OUP operating environment, PB 250
output, program translator ......
Output Code Translator ........
output controller .........o00..
output lock test
output media conversion, GE 600

« o o .

....... P A A I )

Series . i it i i it e

output operation. . ..
Output Typewriter, ]:BM 7040

oo e e

output unit, computer system report .

over-all width . . ...............

overflow
overflow, address

overflow, input area check ........

overflow, target computer,
translation . ............. ..

overflow control

overflow supervision

overhead, input-output ..........
overhead, running . .............
overhead, set-up . ..............

overhead, running, operating

e e o s 5 e 8 s s s s 0

environment . ... 0000 o

overlapped transfers ..........
overlapping, partial, simultan-

eous operation. . .......... ...
overlapping operations . ..........

overlay control routine, machme
oriented language
overlay segments
overpunched holes, data code
own coding

P 210 Central Processor
P 211 Central Processor

P 212 Central Processor .........

P 200 Series Partition for 10 ;-Ls
Core Storage
P 234 Magnetic Tape

.............

......

...................

.........

............

_ P 235 Input-Output Processor

(G0KC) wvvevniennnnnennn

P 236 Input-Output Processor
(90 KC) .
P 237 Input-Output Processor
(OKC) ¢vvevvoennns
P 238 Input-Output Processor

......

(BOKC) . v v iietvinnonooncns
P 240 Paper Tape System . ........

P 241 Paper Tape System . ....

P 252 Universal Buffer Controller .
P 254 Printer Control Unit ........
P256 Printer . .............

P258 Card Reader. ........ e
P 272 Magnetic Drum System
P 275 Magnetic Drum System .. ..

P 280 Universal Buffer Controller . . .

P 293 Accounting Clock .....

P 309 Console Typewriter Buffer .
P 310 series, Disc System .......
P 334 Magnetic Tape ............
P 336 Magnetic Tape Controller . . ...
P 338 Magnetic Tape Controller . ...

P 365 Card Punch
P 40t Auto-Control Units

......

..............

P 402 Interval Timer .......... .

P 404 Auto-Control Units .......
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631:191
:180. 3
201:075.12
:070.4
4:070.56

340:191, 121
1070, 522
410:083
:070
:080
:090
1100
4:070.351
4:050.5
4:050.2373
4:070.8

4:180.7

4:190.1

4:190.44
:070, 623
:190. 83
:070. 7

:190.83
4:040.292

:110.12
1110

:170.63

4:180.53

© 4:140.23
4:150.1

651:051
652:051
653:051

652:042
651:091

651:101
651:101
651:101

651:101
651:071
651:072
651:102
651:081.4
651:081
651:073
651:044
651:044
651:102
651:105
651:103
653:042
653:093
653:093.4
653:093.4
651:074
652:106
652:107
652:106
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P 408 Auto-Control Units ....... . 652:106 Peripheral Control System,

P 2000-210 . e Ceee . 651: RCA Spectra 70 . . e . . 710:151.15
P2000-211 ... .. 00 iiivini 652: Peripheral Processmg Package PPP

P 2000-212 ...... et 653: CDC 160-A .. ..... . e e e .. 244:151.153
P 2100 Series 1.5 s Core Storage 652:043 permanence, recordmg, mternal

P 2200 Series 10 us Core Storage 651:041 storage . .......c00 i :040. 24
P 2281 Digital Incremental permanent, data ............... 4:040,244

Recorder ..........o00uun . 651:104 permanent display . ........... . 4:060.3
P 2282 Digital Incremental permanent store ............... 4:040. 245

Recorder . .......oouvuuuen . 651:104 Permuted Index Program,

P 2283 Digital Incremental GE 215/225/235. . v v v v v v v i 321:151. 17
Recorder ........... e 651:104 persistent error ............... 4:190,44
P 2284 Digital Incremental PERT, CDC 6000 Series . ......... 260:151.184
Recorder ........oovvvuunnn 651:104 PERT, H400 ................. 501:151.21
PACE, NCR315 . ..vvovv e nnns 601:191 PERT, P2000 .............0.0.. 651:151. 17

PACE Packaged CRAM Executive, PEST System, IBM 7070/7072/7074 403:191

NCR 315 ................. 601:191 phase, program translator ........ 4:180.41
Packaged CRAM Executlve, phase encoding, IBM System/360 . . 420:094

NCRS3BLIS vttt vt voneonas 601:191 phenomenon, internal storage ...... :040. 23
Packard Bell PB 250 ........... 631: phenomenon, recording ........... :070. 3
packed word, process oriented phenomenon, storage, input-output . . . :070. 312

language ... ... 000t . :160. 93 Philco Corporation ............. See P
packing density, disc . .......... :040.25 Philco General Purpose Print Reader .  23:020.910

:040,29 photoelectric reading . ........... 4:070.222
packing density, drum ..... . :040.25 PHOTO-SET, H 200 Series ........ 510:152. 17
:040.29 physical characteristics, computer
packing density, magnetic tape :090. 321 SYStem Teports . v v v v v v e v a :210
packing density, paper tape ....... :070. 321 physical form, input-output unit .. ... :070.2
packing records . ....... 00000 4:160.329 Pick subroutine, IBM 1620/1710 SPS. . 412:181.12
paging, IBM System/360 ........ 427:051., 121 picture, item . ... .. .00t 4:160.311
PAL 1004, UNIVAC 1050 ........ 777:171.14 picture, process Orlented language . :160. 311
PAL CARD, UNIVAC 1050 ....... 777:183 PIT, TOPS compiler tape . ........ 651:192.12
PAL DUMP, UNIVAC 1050 ...... . 777:171. 14 pitch, printer ... .. 0 e :080. 324
PAL JR., UNIVAC 1050 . ........ 777:182 Pitney Bowes National MICR
PAL TAPE, UNIVAC 1050 ..... . 777:181 Reader, NCR 315 ............ . 601:102
PAL, UNIVAC 1050 ........ N 777:171 PL/T ittt ittt eene e .. 420:167
papertape loop . ...t i i i 4:070.524 PLOT statement, IBM 1620
parallel arrangement, external GOTRAN ... ittt ittt e e 412:163.14

storage ..... .o :070, 322 plotters, Special Report .......... 23:070
Parallel Data Adapter, IBM PLT Maintenance System,

System/360 . .......00.00.n . 420:106.12 RCA3301 .....000iviieneennn. 703:151.16
parameter, input-output ......... :070.622 plugboard, UNIVAC 1004 ......... 770:051.122
Parameter Output Programs, 770:121.102

Monrobot XI .. ... .o vvvennnn 531:191.12 plugboard control, input-cutput ..... :070. 54
parameters, macrocodes . ....... 4:170.522 plugboard programming, UNIVAC
parametric identifiers .......... 4:160.27 1004 . .0 h i e e e e 770:051.121
parentheses ........... e 4:160.413 PLUS, H200 Series .. .. .o v v v n 510:192. 12
partial overlapping. .......... .. 4:110.15 PlUS-ZETO . v v v v vt e s i e 4:050,222
partitioning, IBM System/360 ..... 427:031 polyphase merge routine . . . ....... 4:150.13
pass, program translator ........ 4:180.41 POOL Users' Group (RPC-4000,

PAT System, IBM 7070/7074 . ... .. 403:151, 17 LGP-30) .....00un e e ... . 351:011
patching file, routine . .......... 4:150.16 352:011
patching mode, program translator :180.424 POS, RCASpectra 70 . .......0.4.. 710:191
patching programs . . . ..o v v o0 v 4:180.42 POS Assembler, RCA Spectra 70 .. ... 710:171
PB250 ..t iivennnannnns 631: POS COBOL, RCA Spectra 70 ...... 710:164
PCALL, UNIVAC 1050 .. ........ 777:151.17 POS Report Program Generator,

peak datarates . .............. 4:040.292 RCASpectra0 .....00c000eee.. 710:151, 14
peak speed, input-output ........ :070. 621 POS Sort/Merge, RCA Spectra 70 710:151,13
performance, auxiliary storage, POS Utility Programs, RCA

internal storage. . ............ :040.7 Spectra 70 . .. ..o v i v ii v 710:151.15
performance, criteria, analysis positional arrangement, internal

techniques . .. ...o0vveeenon . 15:010. 65 storage . ...t i i e :070. 32
performance, data, analy51s post-mortem, object program ...... 4:180.453

techniques ... ...t tiov e 15:010. 64 post-mortem, operating
performance, input-output ....... :070.6 environment . ... .0 v e e 4:190.,52
performance, object program, Potter RAMunit ............... 23:060

translator . ...... 0000000 :180. 54 power control console ........... :060.21
performance, operating environ- precedence rule, multi-running,

ment . . ov v e ettt :190.8 central processor .. ........... :050, 343
performance, program translator. .. :180.5 precedence rule, sequence control,

Peripheral Adapters, NCR 315-100. . 602:071 central processor ............. :050. 313
9/66
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pre-set variation . . ........ e
presumptive address . .. ... 0000
price data, computer system :
reports ‘. . . c e
Primary Operating System, RCA
Spectra70 .. ....c0c00 v
print buffer, UNIVAC 1050 ..... ‘e
Print Edit, Expanded, feature ......
Print Editor, H400 . ............
print positions pitch . . . .. ........
Print Storage feature ........... "
Print Storage Option, H 400 .......
printer margin ........... oo
printers, Special Report ..........
priority, multi-running ....... N
Priority Feature, IBM 1410 .......

Priority Memory Access Control,
GE225 ...........

Priority Processing, IBM 7070/
TOT2/T0T4 . v v v v it e it in

priority segments ........ )
priority sequence, routine ........
private library ................
private library, language ...... o
privileged instruction, RCA

Spectra 70 .. .o v v v i i i
Privileged Mode, UNIVAC 1108 . ....
problem, data processing .........
problem oriented facilities ........
problem oriented facilities, utility

routines . . .. ... e e

problem oriented language ........
procedure . .. ... eieventaenan
procedure, analysis technlques .....
procedure, conditional, process
oriented language . .... .t 0000
procedure, designation, process
oriented language .......... e

procedure, function definition,

process oriented language . . . .. .
procedure, label, machine

oriented language . ............
procedure, level . .....:. 0000
procedure, loop control, process

oriented language. .. ... ........
procedure, machine oriented

language . .. v v vttt et
procedure, operand definition,

process oriented language . . . .. e
procedure, program translator .....
procedure entities, process

oriented language
procedure name, process

oriented language
procedure sequence control,

process oriented language . ... ....
procedure USage . ... ..o oo oo
process charts, information,

analysis techniques ..... [P

9/66

4:160. 332
4:050.2373

1220

710:191
777:081.12
777:111
401:051.12

© 414:081.12

501:151.14
:080. 324
401:111,1
414:081.12
414:111
415:111. 12
501:081.,12
501:111. 11
4:070. 353
23:050
4:050. 343
402:051, 33
402:111.1

321:111.1

403:051.12
403:051.33
404:051.12
404:051. 33
405:051.12

- 405:051. 33

4:160.91
4:190.23
4:160.72
4:170.72
710:051.125
785:191.121
4:160.1
:150
:150.1
4:150.2
4:160.1
15:010.5
:160. 52

:160. 541
:160. 551

:160. 54

:170. 321
4:160.242

-:160.56
:170.5

:160. 55
:180.

:160.22
:160.262

:160.5
4:160.82

15:010.511

A\

process oriented language . . .

process oriented language, data

description facilities ...........
process oriented language,

extension of the language ..
process oriented language, general. ..
process oriented language,

library facilities .. ............
process oriented language,

operation repertoire
process oriented language,

procedure sequence control . ......
process oriented language,

program structure . . ...........
process oriented language, target

computer allocation . ...........
process oriented language,

translator control . ............
processing facilities, central

PrOCESSOT &+ o o o s v s o o v s v oo nnos
Processing Overlap feature . . ......

processing step, UNIVAC 1004......
processor, central. ., ........ oens
Processor, IBM 7080 ............
processor, multi- .. ........ coa
Processor Operating System,

IBM 7010 ..... e sesessne
processor performance time .......
product, double length ...........

PROF, H200 Series ....vo00vu .
PROFIT ........c..v e e e e ee
PTOZTAIM .+ v o s s o o v oo o s oo os .
program, dlagnostlc, machine

oriented language . ............
program, object, program

translator ........ e .o
program, segmenting, operating

environment . ............. e
program, source, operating

environment . .. .. 00000
Program Addressable Block,

IBM 1410 . oo v vt o v v nenns e

Program Collection Tape, B 5500 ...
Program Control, Arithmetic and,

UNIVAC 4121 .. .. ..cevvveuunss .
Program-Controlled Interruption

(520 1
program correction, machine

oriented language
program design level, IBM

System/360 . ........
program diagnostic, operatmg

environment .
program dia,gnostic, program

translator .......... 000000
program division, process

oriented language
program facilities, input-output.....
Program Input Routine, LGP-30
program listings, translator .......
program loading ...............
program loading, operating

environment . ........c000 0.0
program loading time, operating

environment . .. .. 0000000 e .
Program Monitor, GE 400 Series . . .
program protection, multi-running,
central processor . ........ [P

.......
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:160
4:160.1

:160. 3

:160.6
:160.1

:160.7
:160.4
:160. 5
:160.2
:160. 9
:160. 8
:050.2
401:111.1
402:111.1
415:111.12
416:111.4
770:051,121
:050
417:181
4:050. 35
416:011
:050.42
4:050.211
510:151. 17
510:151. 17
4:160.1
:170.67
:180.31
:190. 311
:190. 21

402:051.12
203:191

774:051
420:111,3
:170.23
420:011.5
:190.5
:180.45
:160.21
:070.5
352:191
4:180.33
4:190.1
1190, 2

1190, 81
330:191.12

:050., 344
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Program Reference Table, B 5500 ..  203:051 RACE, RCA 3488 ........0.0... 703:044
program register groups, H 8200 ... 518:051. 121 703:105
Program Relocation System, Radio Corporation of America ..... See RCA
Monrobot XI o v v vvvevvennesns 531:191,12 radix conversion . .....c00 0000 4:050,216
Program Status Word, IBM radix conversion, machine
System/360 . .....0ci0uienns 420:051,123 oriented language .........0.. :170. 641
program structure, process radix conversion operation,
oriented language ......... . 1160, 2 central processor ............ :050.216
Program Test System, H-800 ... .. 502:192 radix conversion routine . .. ...... 4:170, 64
program translator ...... e :180 RAM unit, Potter. . ............ 23:060
program translator, alternatlve RAMAC 1405 .. v v nnennnasns 401:042
translator ..... et e :180.8 402:042
program translator, computer RAMAC 7300, IBM 7070/7074 . .... 403:042
configuration ......... e e :180. 6 RANDEX Drum Storage. ......... 771:043
program translator, errors, checks Random Access Computer
andaction . ... 0 s :180. 7 Equipment, RCA 3488.......... 703:044
program translator, general ...... :180.1 703:105
program translator, input........ :180.2 Random Access File Maintenance
program translator, library ...... :180.46 Routines, RCA Spectra 70 . ..... . 710:151. 16
program translator, output ....... :180.3 Random Access General Routines,
program translator, phases and H 200 Series . et 510:151. 17
 PASSES . vt v e it e e e :180.41 random access storage devices,
program translator, program Special Report . ......v000.. . 23:060
diagnostic ........c00.. oo :180.45 raster unit, IBM System/360 .. ... . 420:101.120
program translator, translating 420:109.121
procedure . ......ee0nonan . :180.4 Raytheon PB 250 ..... e e 631:
program translator, translator RCA 70/15 Processor .......... 712:051
performance . . ... ..o i :180.5 RCA 70/25 Processor .......... 713:051
Programmed Peripheral Switch, RCA 70/45 Processor . ........ . 710:051
GE 400 SerieS . . v o s v v v v ee e 330:106., 12 715:051
programmed time-sharing........ 4:110.17 RCA 70/55 Processor. . v oo v s v 710:051
programmed time-sharing, 716:051
simultaneous operations ........ :110,12 RCA70/97Console . v.vveereenn 710:061
programming language . ...... e 4:170.1 RCA 70/214 Interrogating Type-
Programming Language I (PL/I). ... 420:167 writer ... . . . e 710:062
progress of job, report.......... 4:190.1 RCA 70/216 Interrogatmg Type-—
progressofrun . ....... [ 1190, 613 Writer .. o v i ittt e 710:062
PRONTO, GE 215/225/235 ....... 321:151, 17 RCA 70/221 Paper Tape Reader/
protected location ......... e 4:050, 244 Punch ,... . N e 710:073
protection characters . ...... . 4:050.217 RCA 70/232 Card Reader ........ 710:071
protection key, IBM System/360 ... 420:051.124 RCA 70/234 Card Punch . ........ 710:072
420:041,13 RCA 70/236 Card Punch , ........ 710:072
protection of program, multi- RCA 70/237 Card Reader ........ 710:071
running, central processor ...... :050. 344 RCA 70/242 Printer . . . ... oo vvn. 710:081
pseudocodes .....44.. N 4:170.54 RCA 70/243 Printer . . . v v v v v v v 710:082
pseudo-English verbs . . . o v v 'v v v vt 4:160,43 RCA 70/248 Bill Feed Printer . . .. . 710:083
pseudo list, machine oriented RCA 70/249 Bill Feed Printer .. ... 710:083
language .......... e :170. 82 RCA 70/251 Videoscan Document
pseudo operation . ......... e 4:170.1 Reader . ....uievevenneonns 710:106
Punch Column Skip feature, RCA 70/432 Mag‘netm Tape Unit.... 710:091
IBM 1442 .. .. it vteennnnan 414:071.12 RCA 70/442 Magnetic Tape Unit , . .. 710:091
Punch Feed Read feature, RCA 70/445 Magnetic Tape Station . . 710:091
IBM 1402 . ... . ivunnnns e..  401:072,12 RCA 70/472 Magnetic Tape Con-
415:072,12 troller . ......c0 e 710:091.4
punching station ............. . 4:070.24 RCA 70/551 Random Access Con-
purchase options, Special Report . .. 23:090 troller . . v vt i et 710:042
pure sort routines ..... teea e 4:150,13 : 710:043
push and pull tractor ........... 4:070.211 RCA 70/564 Disc Storage Unit ... .. 710:042
RCA 70/565 Drum Memory Unit . . ., 710:044
Q RCA 70/568 Mass Storage Unit . ... 710:043
RCA 70/627 Data Exchange Control. . 710:105
queue, loading ......... e 4:190.2 RCA 70/652 Communication Control . 710:101
queue, look-ahead, central RCA 70/653 Communication Control . 710:101
PrOCESSOT . v v v v v v v s e v v n v v s s :050, 321 RCA 70/664 Communication Buffer
Quick Cancel Memory .......... 201:082.12 Control . ....'voiveeevennnns 710:102
quotient rounded ........ e e 4:050,211 RCA 70/668 Communication
Controller — Multichannel. ...... 710:102
R RCA 70/672 Communication Multi-
plexor Channel ............ . 710:102
Rabinow Electronics optical 715:111
SCANNELS & o v v s v s v v oo e 23:020, 910 RCA 70/710 Telegraph Buffer . .... 710:103
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RCA 70/720 Communication Buffer ...  710:103 RCA 3301 FORTRANIV .......... 703:161
RCA 70/721 Communication Buffer . . . 710:103 703:182
RCA 70/722 Communication Buffer . ..  710:103 RCA 3301 High Speed Memory ...... 703:041
RCA 70/723 Autodin Buffer . ....... 710:103 RCA 3301 Micro Magnetic Memory . .. ' 703:042
RCA 301 ..... e 701: ' RCA 3301 Operating System. ... ... 703:191
RCA 301 Compatlbllity Program, : RCA 3301 REALCOM ........... 703:171
RCA 3301 . s e e heee N 703:151,11 ‘ 703:181
RCA 303 Processor ............ . .- 701:051 RCA 3301 Sort/Merge System ..... 703:151
RCA 304 ProCessSor . v . oovvsneees 701:051 RCA 3303 ProcesSOr . ...e.eosos 703:051
RCA 305 ProcessSor . .. ..o:ooveees 701:051: RCA 3304 Processor with H1gh
RCA 308 :Monitor Printer Control . ... 701:102. 12 Speed Arithmetic Unit ......... 703:051
RCA 311 Paper Tape Reader/ RCA 3376 Communications Control . 703:103
Punch Control ...... s e 701:071.4 RCA 3377 Data Exchange Control ... 703:102
701:072.4 RCA 3378 Communications Mode
701:073.4 Control . ..vvvvunennneas . 703:101
RCA 314 Card Reader Control ..., .. 701:074.4 RCA 3428 Interrogating Typewrlter . 703:104
RCA 315 Card Punch Control . ...... 701:075.5 RCA 3436 Card Punch ........ . 703:073
RCA 316 On-Line Printer Control ... 701:081.4 RCA 3465 Data Drum Memory ..... 703:045
RCA 317 Data Record File Control ... 701:042.4 RCA 3485 Magnetic Tape Station. ... 703:094
RCA 318 Hi-Data Tape Group RCA 3487 Magnetic Tape Group . ... 703:095
Control +...co0vuue.n .. 701:091.4 RCA 3488 Random Access Computer
RCA 321 Paper Tape Reader/Punch . 701:071 Equipment .....¢00 v veeenn 703:044
703:074 - 703:105
: 703:075 RCA 5820 VIDEOSCAN Document
RCA 322 Paper Tape Reader ....... 701:072 Reader .......ccoeeueune .. 701:103
703:074 RCA 6010 Communlcatlons Buffer. . . 703:101
RCA 323 CardReader ........... 701:074 RCA 6020 Communications Buffer. . . 703:101
RCA 324 Card Reader ..... e 703:071 RCA 6050 Video Data Terminal .... 703:106
RCA 328 Interrogating Typewrlter e 701:101 710:104
RCA 329 Card Reader....... PN 703:072 RCA 6051 Video Data Interrogator . . 703:106
RCA 331 Paper Tape Punch........ . 701:073 . ) 710:104
703:075 RCA 6077 Interrogator Control. ..., 710:104
RCA 332 Paper Tape Punch . ....... 703:075 RCAEDGE System. . . v oo oveeesn 23:080.79
RCA 333 On-Line Printer ......... 701:081 23:080,900
703:081 RCA N-2 Character Font....... . 710:106
RCA 334 CardPunch ....".000eu 701:075 RCASpectra70........000000. 710:
RCA 335 On-Line Printer . ........ 701:082 RCA Spectra 70/15 ..... e e 712:
T 703:081 RCA Spectra 70/25 ... cvvveeone 713:
RCA 338 Monitor Printer ..... ee.. 701:102 RCA Spectra 70/35. . ...ccceeens 714:
RCA 341 Dual Tape Channel ....... 701:092.4 RCA Spectra 70/45 ......... e 715
RCA 342 Dual Tape Channel ....... 701:092.4 RCA Spectra 70/55 ... vvvuosson 716:
RCA 351 Dual Tape Channel ....... 701:093.4 RCA Spectra 70 COBOL . ........ 710:162
RCA 352 Dual Tape Channel ....... 701:093.4 RCA Spectra 70 Disk Operatmg
RCA 354 Processor ......... e 701:051 System .......00000000 N 710:193
RCA 355 Processor .......... e 701:051 RCA Spectra 70 FORTRAN ....... 710:161
RCA 361 Data Record File .........  701:042 RCA Spectra 70 Primary Operating
RCA 366 Data Disc File ..... . 701:043 System ... ii e 710:191
) 703:043 RCA Spectra 70 Tape/D1sc Operating
RCA 381 Hi-Data Tape Group ...... 701:091 System ..ot 710:192
RCA 391 Data Record File Mode RCA Spectra 70 Tape Operating
Control ... vviv v e i ienvvnsnns 701:042.4 System .......... 710:192
: 701:111.12 Read and Punch Column Binary,
RCA 392 Simultaneous Mode Control . . 701:111,12 IBM 6025 . v v v v ve v s v nnnnens 408:103.12
RCA 393 Adapter, Magnetic Tape . ... 701:092,.4 read-backcheck .......0000 ... 4:070, 222
RCA 394 Adapter, Magnetic Tape . ... 701:098.4 read backward ........... P 4:070.521
RCA 396 On-Line Printer Control. ... 701:082.4 Read Binary Tape feature, IBM
RCA 398 Interrogating Typewriter 7072/7074 . ... ... e e 404:091.12
Control .....vuiviivenenann ve. 701:101.12 ' 405:043,13
RCA 581 Magnetic Tape Station. . .... 701:092 Read-Compare feature, IBM 1404 . . . 401:082.12
703:091 Read-Only Control Memory,
RCA 582 Magnetic Tape Station ..... 701:093 RCA Spectra 70 . . ... .. e e 715:041
o 703:092 Read-Punch Release feature ...... 401:111.1
RCA 681 Magnetic Tape Station ..... 703:093 ' 415:111.12
RCA3301......... ceees 703: Read-Write Cylinder feature,
RCA 3301, COBOL 61 Extended e 703:162 IBM1301 . oo v e vt v e s ensn .o 402:043.13
703:183 403:043.13
RCA 3301 Console . ... B [ (B H X § reading method, internal storage ... 040,282
RCA 3301 Executive Control . reading station ............. .. 4:070.24
System (ECS) ..... . e 703:191. Real Time Clock, GE 225 . ... .. . 321:051,12
RCA 3301 File Control Processor Real-Time Input Analyzer, H 200
(FCP) ... viviinennnnan ceee 703:191 Series . ... et 510:152.17
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Real Time Processor, NCR 315.... 601:051.11 Remote Calculator, CDC 6060 ... .. 260:062
Real-Time Scanner, P 2000 ...... 652:106.12 rental terms, Special Report .. .. .. 23:090
REALCOM, RCA 3301 ......... . 708: repeat mode, RPC+4000 ......... 351:051. 12
REALCOM Assembly System, repeat instructions, GE 600 Series . 340:051, 124
RCA3301....00000vennn e 703:171 replenishment time, input-output . :070, 722
703:181 report, management, analysis
reallocation control ............ :190. 632 techmques ,,,,,,,,,,,,, . 15:010.3
reassignment, in-out units, Report Description Sheets, Analy51s
operating environment ......... :190. 323 TechniquUes « » v v v vt v v v e e o v nn 15:010. 31
receipt, error....... e e 4:040. 448 Report/File Language, IBM 7080 ... 417:151,21
receipt of data, check ......... 4:040.8 Report Generator, GE 225 ....... 321:151.14
Recognition Equipment optical . Report Generator I, B 100/200/
SCANNETS . v v v v oo v o s v voon 23:020, 910 300 Series .ot iv vt e o . 201:151.14
RECOMP I ....... e 161: Report Generator A and B,
RECOMPIIT .. ....ovvevvnennn 162: H200Series .. ..vv v iivvonen 510:151. 14
re-complement . .. ... .00 ... . 4:050.4 Report Program Generator ....... 330:151. 14
record description, process 401:151.14
oriented language ........ e :160.33 402:151. 14
record label . ......... [ 4:170.33 403:151. 14
record label, machine ....... . :170.33 414.151.14
1170, 325 420:151. 14
record-mark control, IBM 7070/ 420:152. 14
TOT2/T074 v v e e e e e e et e et e e 403:091.12 420:153. 14
Record Overflow feature, report writer routine . .......... 4:150,14
IBM System/360 . .......0000.. 420:044.13 report writing, problem oriented
recording, interleaved .......... 4:040.29 facilities .. ... vvv i i o :150.14
recording error, input-output ..... :070. 8 representation, data structure ..... :020. 22
recording method, internal storage. . :040.281 re-read, check ............... 4:070.22 -
recording of data, check ........ 4:040.8 re-reading control . . . ...... ... 4:190.44
recording permanence, internal re-run supervision ....... e 4:190.45
StOTALE v v v v v vt vt e :040. 24 Rescue, STEP, PACE .......... 601:191.12
recording phenomenon .......... 4:070.3 reserved equipment, operating
recording system, input-output . . :070.3 environment . .......... .00 ... :190.82
recovery of data, check ..... o e 4:040.8 reserved label, machine oriented
recursion, subroutine ......... . 4:160,537 language .............0 00, 1170, 313
recursive, indirect addressing reserved storage, internal storage . . :040.16
central processor ......... . :050.2381 reserved storage, target computer . . :180.511
redefinition ........ e .. 4:160. 362 reservoir, input-output ......... :070. 212
4:170.423 reset control, console .......... 4:060, 25
redefinition, machine oriented reset mode, MonrobotXI ........ 531:061,13
language . .. i i e e it i e :170.423 Resident Monitor J, H 200 Series . 510:193, 122
redefinition, process oriented restart, operating environment .. .. :190.45
language ... v v v i i i ea 1160, 362 restart control, console ......... 4:060.23
reel, multi-file . . .. ... ..... ... 4:160.322 restartdump ............0.... 4:190.451
reel, description, process oriented restart facilities . ............. 4:190.1
1anguage . .. v i e i i e e s :160. 32 restart supervision ......... :190,45
reel label control, machine restricted operation, 51mu1taneous
oriented language ...... e :170. 652 operations . ... v et it o0 4:110,12
reel label control, routine ....... 4:170. 65 restricted program ............ 4:180,433
re-entrant coding, IBM System/360 . 427:161.1 restricted translate, program
regenerated, data ............. 1040, 242 translator . .......... 00000 :180.433
REGENT - CARD, UNIVAC 1050 .. 777:151.14 restriction, controller, input-
REGENT - DRUM, UNIVAC 1050 ... 777:151.14 output . ... v e e e e e :070.432
REGENT - TAPE, UNIVAC 1050 777:151,14 result, multi- ............... :1160.413
region, names, process oriented return, subroutine . .......... . 1160, 534
language . ...c .o v i . :160. 27 return jump, subroutine ......... :160.5
region, Program . ... .. .. .00 4:160.27 rewindcontrol ............... 4:070.55
register, console entry ......... :060.41 rewindverb . ..........00 0. 4:070, 55
register display, console ........ :060. 33 REX Operating System, UNIVAC
Register File, CDC 3200 ........ 245:051,12 490 Series ... i e 800:191
registers, special . ........... . :050, 24 RIP-3000 Interpreter,
reject, error . ... .. .. .00 4:180.7 RECOMPII ..........0cu.0. 162:131
relative address . ............. 4:170.241 162:171
relation, conditional, process 162:192
oriented language ............ :160. 523 road block, GE 600 Series ....... 340:191. 122
relationship, stack location....... 4:040.515 Rod Memory, NCR 315 RMC .. .... 603:041.13
reloadcontrol . . . ... vv vt vt e. 4:070.55 roll—out/roll—in, CDC 6000 Series .. 260:043.13
reloading period, input-output ..... :070,734 roll-out/roll-in, UNIVAC 494 ..... 804:191.123
relocatable routine ............ 4:190.3 rotary floating-point switch,
remainder, division............ 4:050.211 IBM System/360 . ............ 435:051,12
RemingtonRand .............. See UNIVAC rounded, quotient . ............ 4:050.211
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rounding, automatic ..........0. 4:050.211 run mode, program translator ...... :180. 422
- 4:050.212 running, multi-.......... .00 :050. 33
rounding, data operations, ) running overhead, operating

language ... ..t ei e 4:160.434 environment . .. ... 000 :190. 83
rounding, move . . ... 0000 ce e 4:160, 445 running supervision, operating
rounding, process oriented environment .......... c e e e e e :190.4

language. o i v v vt i e v e i et e :160.414 running time, logging, operating _

:160. 434 environment . ... ... 00000 :190. 75
routine, control, interrupt,

central processor . ......c0000. :050, 332 S
routine, data editing, machine

oriented language. . . « v v e oo 000 1170, 64 SALE, H200 Series . .. ...... P 510:151.17
routine, diagnostic, machine SALT, UNIVACIO........... ee. TT74:071

oriented language. . ...... [P :170.67 Sample Routine, RCA301 ......... 701:192,512
routine, executive ....... e 4:190.1 SAS, GE 400 Series . ............ 330:051. 12
routine, independent............. :190.21 satellite operation . ... .. .0 v0 0 v0 244:011
routine, loading time .......... . :190.81 Scan Disk feature, IBM 1311 ... .... 401:043.13
routine, monitor ....... ceeeeee 4:190.1 414:042.13
routine, overlay control, machine 415:042.13

oriented language. ....... e :170. 63 scanning, table .. .............. 4:160.42
routine, program translator ....... 1180 scanning operation, process
routine, relocatable ....... e 4:190.3 oriented language ............. :160.423
routine, sorting, machine scatter-read . . ..... et e e :040.447

oriented language ........ e :170. 66 :070.445
routine, special, machine Scheduler, H800 .............. 502:191

oriented language .......... .o :170. 6 School, College, and University
routine, supervisor . ............ 4:190.1 Computer Centers, Directory ..... 21:035
routine library, process Scientific Library Procedures,

oriented language ............. :160.76 B5500 ....0iieiiiiininenan 203:151.17
routines, micro ......... [ 4:050. 311 SCOPE, CDC 3200 .. ....000vvenn 245:191
routines, standard . ........... . :1150.1 SCOPE, CDC 3400 .. ........ . 246:191
routines, utility ............ SN :150.1 SCOPE, H200 Series . . .......... 510:151.15
row, external storage, input- Scratchpad Memory, RCA Spectra 70 . 715:041

output . . ... c et i e e . :070. 325 716:041
row arrangement, magnetlc tape .... :090. 325 searching operation, input-output .. .. :070. 526
row arrangement, paper tape ...... :070. 325 second address sequence,
row pitch, magnetic tape ......... :090. 322 GE 400 S€eries v v v v v v v v vt v naun 330:051.12
row pitch, paper tape .. ...... e :070. 322 Second Level Interrupt
rows per inch, magnetic tape ...... :090. 34 GE 400 Series « v v v v v v e 330:051.12
rows per inch, paper tape ......... :070. 34 SECHION . i vt 4:070. 325
RPC—4000 .........co0veuuuns 351: Seek Overlap feature, IBM 1311..... 401:043.13
RPC-4000 COMPACT Compller ..... 351:161 415:042.13

351:181 segment, RCA 3301 ............. 703:171.14
RPC-4000 Drum Storage . ......... 351:041 segmenting program, operating
RPC-4000 PINT Interpretlve ) environment . ...... 000000 :190, 331
System ..... . e e cee e 351:172 segmenting routine ............. 4:190. 311
351:192 segments . ... it i i e e 4:160.91
RPC-4000 ROAD Assembly System . . . 351:171 segments, MOVE .+ v v v v v oo v v v . 4:190. 312
351:182 segments, translation ......... . 4:180.53
RPC—4010 Computer .....svvesas 351:051 Select instruction, H400 ......... 501:051,12
RPC-4410 Photo Reader .......... 351:072 501:121. 101
351:074. 12 Selective Stacker feature, IBM 1442 . . 414:071. 12
RPC-4430 Reader/Punch ......... 351:071 Selective Tape Listing, IBM 1403 .. .. 415:081.12
351:074:12 Selective Tape Listing feature,
RPC-4431 Reader/Punch ...... ... 351:071 IBM System/360 . ......0000... 420:081,12
: 351:074,12 selective tracing . .. ...... e 4:190,511
RPC-4440 High Speed Punch ..... .. 351:073 selector, UNIVAC 1004 ..... 770:051.122
) 351:074.12 Selector Channel, IBM System/360 420:111. 24
RPC-4480 Typewriter ....... e 351:074.12 Selector Channel RCA Spectra 70 . .. 710:111
351:081 Selectric I/0 Console Typewriter,
RPC-4500 Tape Typewriter System .. 351:074 IBM 1620 Model 2 . ............ 412:061.6
RPC-460 Auxiliary Tape Type- 413:081

writer System ... .. PN 351:074 413:081.12
RPC-4700 Off-Line Tape Self Checking Number feature,

Typewriter . .. ...... [ 351:101 IBM1419 . ... v e e v v e e e 401:103.12
RPG, IBM 1401 ......0000 00 .. 401:151,14 402:103.12
RPG, IBM System/360 ........... 420:151,14 self-clocking ...........000... 4:070. 324

420:152, 14 sensing system, input-output....... :070,22
) 420:153. 14 sentinel description, process
TUN PTOZTESS . v v v o v s u e 4:190.73 oriented language ............. :160. 322
run progress, operating envu-onment . :190. 613 sequence, collating ........... . :050.214
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sequence, loading, operating Simulator, CDC 1604/1604-A,
environment . .. ... ... e ee e :190. 23 on CDC 160/160-A . .. .......... 242:151.11
sequence, RCA 3301 ............ 703:171.14 244:151.11
703:191.12 244:173.14
sequencecheck . .............. . 4:160. 327 simulator, computer ............ 4:180.8
sequence control, central Simulator, H400, on H800........ 501:151.12
ProCeSSOT '+ 4 v v v s o v oo o v s oo nvn :050.3 Simulator, IBM 305, on NCR 315 . ... 601:151.11
sequence control, process Simulator, IBM 650, on GE 225 .. ... 321:151.11
oriented language ............. :160.5 Simulator, IBM 650, on IBM 1410. ... 402:151. 11
sequence control in-out, process Simulator, IBM 650, on IBM 1620 412:151, 11
oriented language ............. :1160. 327 Simulator, IBM 650, on IBM 7070 403:151. 11
sequence control modifier ........ :050. 317 Simulator, IBM System/360, on
sequence control sub-sequence IBM 7090/7094 ............ . 420:151.12
COUNter . oo v vt v e nunaaa e e e :050. 314 Simulator, IBM 705, on IBM 7080 417:151.11
sequence counter . .. ..ot vt v e b .. :050. 31 Simulator, IBM 1401, on GE 400
Sequence Register Traffic Controller, Series .. i v ittt et it e e 330:151.11
HB8200 . ....00 i iinnnnnnn . 518:051.121 Simulator, IBM 1401, on IBM
sequencing, instruction .......... :050, 31 System/360 . ... iii e 420:131
sequencing, multi- ............. :050. 35 Simulator, IBM 1401, on RCA
Sequencing By Address, PB 250 .. ... 631:051, 12 Spectra 70 ... i it v e enn 710:052
Sequencing By Time, PB 250 ...... 631:051.12 Simulator, IBM 1410, on IBM
serial arrangement, external System/360 ................ 420:132
StOrage . .. v ittt i it :070. 321 Simulator, IBM 1710 Control
Serial Input/Output Adapter . ....... 401:111.12 System, onIBM 7090 ........... 412:151.12
404:101 Simulator, IBM 7070, on IBM 704. . .. 403:151.12
415:101 Simulator, LGP-30, on GE 225 ..... 321:151.11 -
Service Routine System, RCA 301.... 701:191.1 352:151.12
701:192.1 Simulator, LGP-30, on RPC-4000 352:151. 11
set, switch, process oriented 352:151.12
language . ..ot i i e it ean . :160. 514 ‘simulator, problem oriented
sethyname ........cc000veuee 4:160.27 facilities . ... ... :150. 11
setbyvalue ........c0vvvuunn . 4:160.27 Simulator, RCA 301, on RCA 3301 ...  703:151.11
setting switch, language .......... 4:160.51 Simulator, RCA 301, on RCA
set-upoverhead ............... 4:070.7 Spectra 70 ................. 710:052
Shared Storage feature, Simulator, RCA 501, on RCA
IBM System/360 ... .vvvevnennn 420:041.13 Spectra T0 ot 710:052
Shared Storage feature, Simulator, RCA 3301, on RCA
RCASpectra0 ..o eeeennn 710:041.13 Spectra 70 o 710:052
sharing, time- ............... . 4:110.14 simulators of computers . ......... 4:150. 11
sheet, coding ................. :170. 21 Simultaneity Adapter,
shift time, central processor....... :050.418 NCR 315-100 ..........cocvv.. 602:071
Short Card Feeding feature, simultaneous data transfers ....... 4:110.14
UNIVAC 1004 .......c0ovvouuss 770:071.12 simultaneous input-output . ........ 4:170.433
short format, IBM System/360 ..... 420:011.3 simultaneous mode, RCA 301 ...... 701:111.12
short multiplication . ............ 4:050.211 Simultaneous Mode Control,
short translate, program translator . . :180.433 RCAB0L. ..., 701:111,12
SICOM, CDC 160-A ... .....000..  244:011 Simultaneous Modes, RCA 3301 .. .. . 703:111
244:172 simultaneous operation .......... :110
244:192 simultaneous operation, internal
sideways cardreader . . ........ . 4:070. 322 storage ...... e e e e :040. 52
SIFT translator ...... e 784:162. 14 simultaneous operatmn, operating
signal ...... .. i e, . 4:040.8 environment . ... 0000 ... :1190.41
signal inquiry, operating Simultaneous Sort and Prmt H 200
environment .........0... . :190. 631 Series ... e 510:152.13
signal logging, operatmg simultaneous transfers ........... 4:040.292
environment . . ... .00 :190.71 simultaneous working, control . ..... 4:190.41
signal, operator, operating Single Character Input Mode,
environment .., ............. . :190. 63 LGP-30 . ... iv it i it 352:073. 12
signals to operator ........ . . 4:190.61 Single Character Mode, RPC-4000 . . . 351:074.12
significant part, datacode ........ 4:140,22 351:071. 12
SIMO modes, RCA3301 .......... 703:111 351:011.12
SIMO program, CDC 160-A ., ....... 244:151, 152 351:081,12
SIMSCRIPT, CDC 6000 Series ...... 260:151.185 Single Disk Storage Drive,
simulate alternation . ........... . 4:190. 323 IBM System/360 . ........... . 435:041
simulation, problem oriented SIPROS, CDC 6000 Series . . ....... 260:191
facilities . ............. ceeen :150.12 Six or Eight Channel Punch,
simulation by computer ....... . 4:150.12 LGP-30 .. .0ttt t it et tneeenn 3562:073.1
Simulator, Bendix G15, on 6-Level Advanced Sprocket option,
CDC 160-A . .. i it it et et et e 244:172 RCASpectra70..... 00 vveuns 710:073
244:184. 12 skipoperation. ................ 4:070.524
Simulator, CDC 160, on skipping operation, input-output..... :070, 54
CDC160-A .. .......... e 244:151.11 slab, NCR315 ........ e 601:041.13
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slave mode, GE 600 Series .......
SLEUTH, UNIVAC49%4 . .........
SLEUTHI UNIVAC 1107 ..... .o
SLEUTH‘II, UNIVAC 1107 .. ......
slewing operation, input-output .....
SNAP I Assembler, PB250........

snapshot, machine oriented

language .....
snapshot, object program e e e
snapshot, operating environment . ...
snapshot, program translator ....
snapshot facilities . ..... .00 ...
snapshot routine ...............

SODA Sort/Merge, UNIVACTI .....
Solid-Logic Technology, IBM

System/360 ..... et
SOLO, H 200 Series . ...... e
Soroban Engineering, Inc. hlgh

speed punch, RPC-4000 ...... PN
Sort I, IBM 1401 .. ov v vnnenn ..
Sort2, IBM1401 ..........000..
SORTII, EASY .. ...cvovuunn
Sort II, UNIVAC 1107 .
SORT III UNIVAC III . e
Sort 3X routme, CDC 160/160—A cee
Sort 5, IBM 1440 . . . .. ....... [

Sort6,IBM1401...............
Sort 80, IBM 7080 . ... .0ovuvvsvuns
Sort 90, IBM 7070/7074 ....... e
SORT, A, B, C, and C-V, H 200

Series ... v i e

Sort Generator, B 5500 ... ceees
Sort Generator, GE 400 Ser1es Ceeee
Sort Generator I,

B 100/200/300 Series N e
Sort Generator, P 2000 ..........
Sort/Merge, CDC 3200 . . ... ......
SORT/MERGE, GE 600 Series ......
Sort/Merge, RCA Spectra 70 .......
Sort/Merge, UNIVAC 1107 ........
Sort/Merge, UNIVAC 490 Series ....
Sort/Merge, UNIVAC 1108 ........
Sort/Merge System, RCA 3301 .....
sortroutine ......... 00000
Sort Routines, 20 word UNIVAC III ..
sorting, system performance e
sorting data, problem oriented

facilities .. v v v v v v v e v e v vann
sortingroutine .......00 000000
sorting routine, machine

oriented language .......0000..
source languages, translator ,,.....
source of program, operating

environment ........ c e e .
source program, translator .......
space, object program, program

translator .............. e
Special Input Modes LGP =30 ......
special name, language ...........
special registers . .. ............
special routine, machine oriented

language . ...... .00,
Spectra 70, RCA .. .............
Spectra 70/15 Utility Routines . .....
speed, central processor .........
speed, input-output .............
speed, maximum, input-output .....
speed, nominal, input-output.......
speed, peak, input-output .........
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340:051. 121
804:191. 127
784:171
784:172
1070, 524
631:172
631:182

1170, 673
4:180.452
1190, 512
:180,452
4:190, 512
4:170. 67
774:151,13

420:011.1
510:152, 17

351:073

401:151.13
401:151.13
501:151.13
784:151.13
774:151.13
244:151,13
414:151.13
401:151.13
417:151.13
403:151.13

510:151.13
510:152, 13
203:151.13
330:151.13

201:151.13
651:151.13
245:151,13
340:151.13
710:151.13
784:151.13
800:151.13
785:151.13
703:151
4:150,13
774:151.13
:200,2

150,13
4:150.13

:170. 66
:180.2

:1190.21
4:180.1

:180.51

352:071.12
4:160.241

:050. 24

:170.6

710:1561.15
:050.4
:070. 62
:070. 624
:070. 621
:070. 621

SperryRand Corp. . .. ..o v v v v v See UNIVAC
spirit master, input-output ...... - :070.233

4:070.231
Split Field feature, IBM 1419. ...... 401:103.12
SPOOL System, IBM 7070 . .. ...... 403:151.15
sprockettrack ................ 4:070. 324
SPS, Symbolic Programming

System, IBM 1401 . ............ 401:171, 181
SPS, IBM 1620/1710 .. .......... 412:171
SPS One-Pass, IBM 1620 ......... 412:172
SPS to FORTRAN conversion

routine, IBM 1620 . .. ... .00 .. 412:151,174
SPSII, IBM 1620/1710 . .. .. .. .... 412:181.12
SPURT, UNIVAC 490 Series ....... 800:171

800:181
SPURT II, UNIVAC 490 Series ...... 804:191. 127
SRS, RCA301................. 701:191.1

701:192.2
stack . . ... 0 e 4:040.51
Stack, B5500 . .........0000.0. 203:051
stack, input-output ............. :070. 24
stack location, relationship........ 4:040.515
stackof heads . . ... ............ 4:070.24
stack of heads, internal storage ..... :040.511
stacker capacity, input-output ...... :070. 731
stacker control . ......... ... 4:070. 55
stacker full, input-output ......... :070. 56
stacker select, input-output ....... :070. 55
standard configurations .......... 4:030.1
standard problem, matrix inversion,

system performance ........... :200. 31
standard problem, sorting, system

performance . .. ... ... 0 ... :200.21
standard problem, system

performance . . ... .. ... 000 :200.1
standard routines .............. 4:150.1
Standard Tape Executive Program,

NCR315. ... ieiv e e 601:191
standardtasks ........... ..., 4:050.4
start new blockverb ............ 4:160.45
start newreelverb ............. : 4:160.45
STAT - Statistical System, P 2000 ... = 651:151.17
statement . . ........ .. 0 00, 4:160. 22
statement number, program

translator. .............. .. . . :180.231
statement size, program translator . © :180.232
statlcdlsplay..............;.. 4:060.3
station, input-output ..... . :070.24
Statistical System, RCA Spectra 70 710:152.17
Statistical System - STAT, P 2000 . 651:151, 17
Statistics Package, H 200 Series e 510:152.17
Stat-Pack Routines, UNIVAC 1108 ... 785:151.18
STEP, NCR315 .......0vueu. . 601:191
step and test index, instructions .... :050.2395
step and test instruction . ......... : 4:050.415
step loop, process oriented

language . ......c.c0ci0 e . :160. 563
stepoperation.. .. .... .. 00 :070. 523
step sequence check . .. .......... 4:160. 327
step size, loop .. ....... . ... : +160. 563
step size, sequence control,

central processor . .......000.. :050. 315
STEP, Standard Tape Executive

Program, NCR315 ............ 601:191
stepping control, console . .. ...... 4:060. 24
stepping index, instruction ........ 4:050.239
stepping operation, input-output....: :070. 523
STET, H200 Series . . . ........+. 510:152. 17
StOp L. e i e e e 4:040.8

4:050.5
4:070.8
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stop cont

rol, console ............

stop-start time . ...............

storage,
storage,

storage,
storage,
storage,
storage,
storage,
storage,
storage,
storage,
storage,

auxiliary .. ............
auxiliary, instruction list . ..
band . ......... .. .
central processor ..... .
changeable, internal storage .

entry of data, console .....
erasable ..............
external, input- output e e
internal . ............. .
reserved ......
working . . ...... e

Storage Access Channel, IBM 1130 e
storage allocation, operatmg

environ

ment . .o v v v v v v o en e

storage changeable ...... [
storage display, console . . ........

storage f

orm, library, machine

oriented language ...... e
storage key, IBM System/360 e

storage 1

evel, allocation, process

oriented language e e e

storage 1

languag
storage 1
storage 1

ibrary, process orlented

(T
ocation, data structure e
ocks ... L i

storage map, object program e
storage medium, input-output ......
storage medium, internal storage. . ..
storage phenomenon, input-output
storage phenomenon, internal

storage . .

D R I DRI

Storage Protect feature,

H 200 S

eries . . ... ...

Storage Protection, IBM
System/360 . ... ...t

storage reserved, internal storage ...
storage space, generalized file
processing, system performance ...
Storage-to-Storage Mode,
IBM System/360 .. ............

store . ...

o« e D R

store, flxed....... e e
Store Adchess Registers fcatur

IBM 1441 . ...........
Store and Fetch Protection,

IBM System/360 . .......... ..

store siz

[ e e e e e e

stored address ........ [N

Stratum,
strings,

RCA 301 Disc Flle
initial ... ... ... 00

structure, data . ......... e
structure of instruction ..........
study, approach, analysis

techniques ........ e e e
style, language . ........... N
subroutine, link ......... e
sub-routine, process oriented

language ............

subroutine, recursion ...........
subroutine, return jump ..........

subroutine control, language .......
subroutine delimiter........ e
subroutine in-line, process

oriented language. ...... e

subroutine library, loading ........
subroutine nesting, process
oriented language ..... e e e

4:060.23
:070. 622

4:040.1
1120
:040.25
:050. 24
:040.6
:060.42
:040. 241
:070.3
:040
:190. 82

4:040.1

418:111.11

:190. 31
:040.245
:060. 34

:170.73
420:051. 124
420:041.13

:160.91

:160.73
:020.1
4:040.16
4:180.33
:070. 311
:040.21
:070. 312

:040.23
510:041

420:051.124
427:051.123
:040. 16

:200.115

420:051. 121
4:040.1
4:040.241

414:051.12

435:051.127
:040. 31
4:050.,237
701:021.1
4:150.13
:020
:050.231

15:010.11
4:160. 14
4:160.5

:160.53
4:160. 537
4:160.5
4:160.5
4:160.531

:160. 533
1190, 222

:160. 536

subroutine recursion, process
oriented language .........
subscript, data name, process
oriented language .........
subscript, implied . . .. ......
subscript, language .........
subscript control . . ... ......
subscriptible data, process
oriented language .........
subscripted items ..........
sub-sequence counter, central
ProCESSOT . v v v v e o s v o v s

supervision, running, operatmg

environment ....... e

Supervisor, HBM System/360 .....

Supervisor-call, IBM System/360.

supervisor routine . .. .. .. ..
supervisor routine, testable

conditions . ... . .00 a0 .

supervisor routines .........
Supervisory Control System

IBM 7080 ........000... PN

Supervisory Printer, B 5500 .......

SUPPORT III Subroutmes
UNIVACIII..... . . c.
SWAP, CDC 160/160-—A Users'

Group...... ..........

swapping, tape-, control ......

switch, data . ......

sw1tch process omented language

sw1tch task time, central

processor P c e e e e

Switch Box, LGP-30 ........
switch statement . ... .......
switching time, input-output . ..
Syllable, B5500 ...........
Symbol Controlled Move, GE 400
Series ... i i
symbol range, input-output . ...
symbols, configuration diagrams
Symbolic Assembly Program,
MonrobotXI .. ... vovvunn

Symbolic Programming System .

Symbolic Programming System

One-Pass, IBM 1620 .........

Symbolic Tape I1/0 System,

GE 225 ..... e e m s et et

synchronization, input- output

synchronization, internal storage .

synchronization units, data

communications ........ e

SYNCHRONIZE verb . .. ...oo...

synchronized, process orlented
language ......... e e
Synchronizer, GE-115 .... ..

Synchronous Transmit-Receive (STR)

Communication Terminals,

IBM System/360 . ..... e
synonym, machine oriented

language ............ e e e e
synonyms, language . ...........

SYSD, P 2000 .. .evveerrnnnn.
System/360, IBM. . o . v oo v v v n v

system aspects, present, analysis

techniques ...... et e e e e

© 1966 AUERBACH Corporation and AUERBACH Info, Inc.

:160. 537

1160, 252
4:160.363
4:160. 252
4:160. 56

:160. 364
4:160. 363

:050. 314

:190.4
420:191. 122
420;192. 122
420:193. 122
420:051.123

4:190.1

4:040.448
4:160.47

417:191
203:061. 62

774:151.17

244:011
4:190. 322
4:050.4241

:160. 513

:050.424
3562:073.12
4:160. 51
4:070. 623
203:051

330:051.12
:070.25
4:030,11

531:132
531:172
531:181
401:171
401:181
412:171

412:172

321:171. 65
:070.446
:040.445

23:100.44
4:160. 93

:160.93
310:011.11
420:106. 12

1170, 316

4:160.253

4:170.423
651:191
420;

15:010.73
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~ system configuration, computer
system reports
System Controller, GE 600 Serles e
system demand, input—output PP
system design, data communications ..
System Library Maintenance
Routines, RCA Spectra 70
system performance ..
system size, internal storage ......
system analysis techniques,

D N A N N “ ..

........

Selection Procedure Report .. ... .
T
table, argument ...............
table, constants ............. .

table, logic structure, analysis
techniques ..
table control, input-output
table control transfers, internal
storage
Table-Creating Language,
IBM 7080 . ...
table description, process
oriented language .............
table look-up operations, central
processor
table look-up task ..
table look-up times, central
processor
TABSIM, H 400
TABSIM A and B, H 200 Series .....
TABSOL, GE 215/225/235
tabulations, reports
TAC, P 2000

--------------------

......

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

.................

- take-up drive, input-output . ......
tally designators, GE 600 Series ..
tally register
tape, chadless
tape, dimensions . . .............
tape, magnetic, comparison chart ...
Tape Basic Programming Support

IBM System/360 e
Tape Compare Program, RCA 3301 . .
Tape Copy Program, RCA 3301
Tape/Disc Operating System,

RCA Spectra 70 . . .
Tape Handling Routme A (THOR)

H200Series « « o o v v v vneveees
Tape I/O A and B, H 200 Series . . .
Tape I/O Editors, H400 ........
Tape Intermix Feature . .

...........

Tape Merge 30, RCA 301 .........
Tape Operating System,
GE 400 Series

Tape Program Transcriber,

RCA 301
Tape Report Program Generator,

IBM 1401 . .o v ittt eenennns
Tape Resident Operatmg System —

Mod 1, H 200 Series
Tape Sort, UNIVAC 1050
Tape Sort 31, RCA 301 .
Tape Sort Generator, NCR 315 .....
Tape Sort J, H 200 Serles
Tape Sort/Merge, IBM System/360

......
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:030
340:041.13
:070. 63
23:100.3

710:151.16
:200
:040. 31

15:010

4:160.363
4:170.41

15:010.5
:070.445

:040.447
417:151. 22
:160. 363

:050. 218
4:050.426

:050.426
501:151.23
510:151. 14
321:161. 14

4:150,14
651:171
651:184

:070.214

340:051. 123
4:050.415
4:070.221

:040.223

23:040.300

420:193. 122
703:151.17
703:151.17

710:192

510:151.16
510:151, 17
501:151, 17
410:092.4

411:092.4

415:092.12
701:151,13

330:191
710:192

701:192.12

401:151.14

510:192. 121
777:151,.13
701:151.13
601:151.13
510:193, 121
420:153.13
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tape-swapping control ........... 4:190, 322
target computer, configuration ..... :160.84
target computer overflow,

translation .. ... ¢ eens 4:180.7
target computer allocatlon, process

oriented language ........0000.. " :160.9
target computer environment,

process oriented language . ....... :160.84
task, RCA3301.............. . 703:191. 12
task management, IBM System/360 420:191. 122
Task Status Index, IBM System/360 427:191.12
tasks, standard . e 4:050.4
TDOS, RCA Spectra 70 ...... ceee 710:192
Telegraph Input-Output Feature ... .. 408:103.12
Teletype BRPE Paper Tape Punch ... 244:072 o

502:072
503:072
770:074
784:076
Teletype Inquiry System, NCR 315 . .. 601:105
602:011.103
Teletype Printer, Model 28 . . .. 531:082
784:061. 13
Telex Mass Memory System,

GE 225 ...ttt vneennonnnns 321:042
temperature ranges, physical !

characteristics ..... e e :210
Terminal Command Language,

IBM System/360 ......... .. 427:161.126
terminal equipment, data commumca-

175 0 1T . 23:100.41
test, interrupt ........ e oo e ne 4:040.446

4:050.415
testaccesslock ............... 4:040.448
testbusy . ... iv it . 4:040,444

4:070. 444
Test Data Distribution Program,

RCA3301.....00¢c0iveeinneean 703:151.17
testdisabled.................. 4:040.448
testendvalue . ................ 4:050.239
Test for Overflow, LGP-30 ........ . 352:051.12
test index, instructions ...... . :050. 2395
test instruction . .......... ... ... 4:050.415
testable condition .............. :070. 56
testable condition, internal .

storage ..... et e e e :040.448
Testing and Operating System,

IBM 7080 . ..o uu. veeeoses 417:151,17
TESTRAN, IBM System/360 oo ees.  420:151,17
Test Translator (TESTRAN),

IBM System/360 ......... e 420:151, 17
tetrads, UNIVAC 1050 ......... 777:051,12
Thin-Film Memory, NCR 315 RMC. 603:041.13
Thin-Film Memory, UNIVAC 1107 . 784:042
THOR, H 200 Series ............ 510:151.16
three -address instructions,

B 100/200/300 Series . .. v v e v v 201:051
time, access ..........00 00, 4:040.531
time, access, internal storage ..... :040.5
time, eycle ........... ... 4:040.531
time, instruction, central {

PrOCESSOT .+ v o v o v oo o e s oecases :050,41 '
time, processor tasks ........... :050. 42
time, routine, loading ........... :190. 81
time, stop-start ............... :070. 622
time, transfer ................ :040. 531
time, translation, program

translator ............ .. ... :180. 52
time, waiting ................. 4:040.29

4:040.53
Time Sequencing, PB250 ......... 631:051.12
(Contd. )
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time-sharing ...........000...
time-sharing, programmed........
Time-Sharing Assembler,

IBM System/360 . .............
Time-Sharing Monitor, IBM

System/360 .......
Time-Sharing Operating System,

IBM System/360 ..............
time-slice, IBM System/360 . ......
Timer, Interval, IBM 7070/7074 ...

.........

timing basis, generalized file
processing, system performance . ..
timing basis, matrix inversion,
system performance ...........
timing basis, sorting, system
performance . .. ... i i
timing conflict, check ...........
timing conflict, input-output
timing track, input-output ........
TIPTOP 1 and 1A, H 200 Series . ... .
TIPTOP II and III, H 200 Series . ....
TOPS, IBM 7080 ......0vvvuusen
TOPS II, P 2000

-------

TOS, RCA Spectra 70 . . .. ... .....
TOS/TDOS Assembler, RCA

Spectra 70 . ...... ..
TOS/TDOS COBOL, RCA Spectra 70 .
TOS/TDOS FORTRAN IV, RCA

Spectra 70 .......0000... S
TOS/TDOS Report Program Genera-
tor, RCA Spectra 70 ...........

TOS/TDOS Sort/Merge Generator,
RCASpectra 70 ......0000veuun

TOS/TDOS Utility Programs, RCA
Spectra 70 ......00iv e,

Total Operating System, TOPS

trace, object program
trace facilities
trace routine
tracing . ... 0 e e e
tracing, IBM 1620 ..............
tracing, IBM 1620 FORTRAN ......
tracing, IBM 1620 FORTRANII ... ..
track . v v v v v vt e e e e
track, external storage, input-

output . .. v e e e e
track arrangement, magnetic tape
track arrangement, paper tape .....
Track Record feature, IBM 1311 .., ..

...........
................

.................

tractor, pushandpull ...........
Transacter System. .............

transaction recording . ........ .
transcription, data, problem

oriented facilities
transcription routine
transfer, data, control, input-

output . v i e i e e e s
transfer, data, instruction list
transfer, table control, internal

StOrage . v v i et e e e
transfer control, internal storage
transfer error

.............

................

4:110, 14
4:110. 17

427:161.121
427:191

427:191

427:191.12
403:051. 12
405:051.12

:200.113
:200. 312

:200.213
4:040.8
4:070.8

:070.8

:070. 324

510:151.17
510:152. 17
417:151. 17
651:162
651:182
651:192
710:192

710:172
710:165

710:162
710:152. 14
710:152.13

710:152.15
651:162
651:172
651:182
:180.451
:190.51
:170. 67
4:190.511
412:191,.511
412:183, 12
412:184.12
4:070,24

:070, 324
:090. 324
:070. 324
401:043.13
414:042.13
415:042,13
4:070.211
23:080.71
23:080. 900
23:080.3

1150, 15
4:150.14

:070.44
1120

:040,447
:040, 44
4:040.448

transfer rate, effective
transfer rate, effective, mternal

storage ........
transfer rate, potentlal, mternal

storage
transfer time .....
transfer to another la.nguage

process oriented language . .......
transient display ....... e e
Transitional Monitor J, H 200 Series .
translate, code, input-output.......

translate code, operations,

central processor .............
Translate feature, IBM 1440 . ... ...
Translate feature, UNIVAC 1004

translate mode, program translator . .
translating computer
translating computer configuration . .

translating procedure, program
translator ........... 0 000
translation, automatic code........
translation, checkonly ...........
translation, code . . .......... ..
translation, codes, process
oriented language
translation documentation .........
translation instruction
translation routine, code
translation time, program
translator ............ ... ...
translator, alternative ...........
translator, alternative, program
translator ......... ce v
translator, program.......... oo
translator control, machine
oriented language
translator control statements
translator control, process
oriented language
translator environment, process
oriented language
transmitting data collection systems,
comparison chart
TRIM, GE 215/225/235
truncation
truncation, data operations,
language
truncation, move . . .. .... ... ...,
type, data, machine oriented
language
type, data structure .............

.............

......
.............
.............

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

...................

...................

...................

UBC, P 2000
UMAC, RCA 301 . vvevnnennnn.

unblocking ...... e .
unblocking control . e e
unblocking control, routme ........
unblocking fac111t1es, language . .. ...
Unbuffered Inquiry Adapter,

NCR 315-100
unconditional jump, process
oriented language
underflow ......
underpunched holes, data code......

Universal Buffer Controller,
P2000 . ...ttt nneonnns

................

.............

...........
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4:040.
:040.

:040.
4:040.

:160.
4:060.
510:193.
:070.
:070.

:050.
414:051,
770:051,
770:072.

:180.

4:180.

:160.

:180.

:180.
:070.
:180.
:050.

:160.
4:160.
4:070,
4:170.

:180.
4:180.,

:180.

1180

:170.
4:160.

:160.

651:102
701:162
701:183

4:160.
4:190.
4:170,
4:160,

602:071

:160.
4:050.
4:140.

651:102

73
73

29
531

54
242

.83
. 900
.414

.434
.445

442

329

65
45

512

23
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UniservoII, SS80/90 . ...........
Uniservo DA Magnetic Tape Unit .

Uniservo IIA Synchronizer . .... e
Uniservo IIIA Magnetic Tape Unit ... .

Uniservo IITA Synchronizer . ... .. -

Uniservo IIIC Magnetic Tape Units . ..

Uniservo IIIC Synchronizer . .... e
Uniservo IVC Magnetic Tape Unit . . ..
Uniservo VIC Magnetic Tape Unit . .

Uniservo VIIIC Magnetic Tape Unit .

unit, arithmetic ............ .o
Unit Demand Flag, NCR315 ,......
UNIVAC I/1I Simulator Program,

UNIVACIII . . . . it i et v v e v e ens
UNIVACIIT . . . vt vt v v vn v v e e onnn
UNIVAC 1II Card Punch

Synchronizer ................
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DATA STRUCTURE

§ 020.

.1 STORAGE LOCATIONS

A list is given of the major sizes and types of location that are used for instructions
and data in all parts of the computer system, internal and external storage, working
and auxiliary storage. The list is arranged in order of increasing size within hier-

archy.

.11  Name of location

The names used are, wherever possible, standard terminology for the types of location
used; otherwise, the manufacturer's terminology is used.

.12 Size

The size of each location is specified in terms of its major parts so that the hierarchy
of location structures is emphasized.

.13 Purpose or Use

Notes are made of any special use or purpose, of particular types of location, usually
in terms of their intended contents, or the special unit with which they are associated.

.2 DATA FORMATS

This is a list of the different types of data and instructions that may be referenced as
operands and held in the various types of locations. They are listed in order of in-
creasing size.

.21  Type of Data

The types range from bits through numerals, letters, instructions and words, to blocks
of data.

.22 Representation

The representation of each type of data is specified in terms of the location or locations
it occupies in storage.
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SYSTEM CONFIGURATION

§ 030.
.1 GENERAL

The capabilities and price of a computer system can vary considerably depending on the
specific configuration of equipment. Throughout each computer system report, certain
specific configurations are defined as standard and are used as bases for illustrating
capabilities and prices. These configurations are typical points in the range of actual
installations which might be ordered. Standard configurations are specified below. A
standard configuration table is given for each group of machines - grouped by general
capability and application-orientation.

The standard configurations have been chosen to give a good sample of the variations
possible within a system. The configurations illustrate variations in capacity, speed,
simultaneity of operations, logical functions, etc., which can be obtained by appropriate
selections of units and optional features. These configurations are similar to ones that
should be used in specific applications.

The configurations shown for a specific computer system are those which most nearly
meet the specifications. They are shown by means of block diagrams, appropriately
annotated.

The standard configurations are:

I  Card Configuration

The specifications for the card configuration are typical of an average card instal-
lation. This may have more features than a card configuration quoted by a manu-
facturer, which is often chosen to minimize price. Configuration I, however, rep-
resents the equipment which a user is most likely to need when he has his installa-
tion in full operation.

II  4-Tape Business Configuration (Minimum Tape)

This is a minimum arrangement of equipment which permits reasonable use of mag-
netic tapes for files and input-output operations.

IIT 6-Tape Business Configuration (Average Tape)

This is a basic magnetic tape configuration useful for a wide range of data process-
ing applications. It makes use of facilities that provide good performance, such as
simultaneous operations and high-speed magnetic tapes.

IV 12-Tape Business Configuration (Expanded Tape, Small System)

This represents the largest reasonable configuration of a small to medium system
that takes advantage of extra units and the optional features available to extend the
system's performance.

V  6-Tape Auxiliary Storage Configuration

This is the same as III, with the addition of random access auxiliary storage. It
represents a configuration oriented to batch processing problems as well as those
requiring random access facilities.

© 1962 by Auverbach Corporation and BNA Incorporated ‘ 6/62



4:030.1001

USERS’ GUIDE

§ 030.

6/62

VI 6-Tape Business/Scientific Configuration

This is the same as III, with the addition of internal storage and floating point arith-
metic, to facilitate scientific and engineering computations.

VII 10-Tape General Configuration

This is a configuration in which the Central Processor and the input-output units
have been logically separated so that both can be used intensively. This arrange-
ment is available either by providing a separate computer or special purpose units
to process the input-output transcription; or by providing a powerful controller
which, by use of multi-running facilities, controls the transcription separately.
These two arrangements of hardware are referred to as:

VII A Integrated Configuration
VII B Paired Configuration.

VIII 20-Tape General Configuration

This is a configuration for large volume intensive operation, and is otherwise sim-
ilar to VII. It has two versions: VIII A and VIII B.

IX Desk Size Scientific Configuration

This is a minimum configuration for use by an operator at the console. It has pro-
vision for manual input and, at least, typed output of results. It includes facilities
to punch and read programs.

X Punched Tape/Card Scientific Configuration

This is a small configuration with moderate input-output equipment included to pro-
vide an increased volume of throughput. In addition, it can perform floating point
operations. It may also be used for limited business applications.

XI 4-Tape Scientific Configuration

This is the same as configuration X; but expanded to include magnetic tape and a
line printer, in order to cover applications in which moderately large volumes of
data and intermediate results are involved.

The configurations are standard throughout a report and are referred to by their num-
bers, I, II, etc. .

Each standard configuration has been defined as representing a system capable of per-
forming a typical type and level of application. The size of the working storage is
chosen to hold a certain number of instructions plus a certain amount of data. For ex-
ample, in Configuration III, the working storage is required to hold the equivalent of

2, 000 one-address instructions (a reasonable program for an average tape system) and
8,000 characters of data (a generous amount for input and output areas as well as for
working areas). The following assumptions are made: two-address instructions are ap-
proximately equivalent to 1.5 one-address instructions and three-address instructions to
2 one-address instructions. Where variable-sized instructions are allowed, the average
number of addresses per instruction for the more common instructions is used.

The magnetic tape requirements for a configuration are stated as a number of possible
simultaneous transfers, a number of magnetic tape units, and a peak input-output speed.

Peripheral input-output devices are specified by a peak operating speed.

The inclusion of specific hardware options is standardized. The degree of simultaneous
operations required is specified. For lower-speed systems, it is assumed that no off-
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11

.12

line equipment is used in any configuration. Wherever a system does not provide a unit
which meets standard requirements, the unit or option with the closest specifications is
selected.

Configuration Diagram Symbols

Arrows on the diagrams indicate the possible direction of the data flow, which may be
uni- or bi-directional. The conventional symbol shapes used in the diagrams are given
below. Where two functions are performed by a single unit (cabinet) of equipment, the
symbols are abutted.

Oxo ; ; ;

is used for peripheral units which perform a storage function.

is used for peripheral units which perform an input-output function.

is a controller capable of dealing with one transfer at a time.

is a controller capable of dealing with several operations at a time, by multiplex-
ing or multiway switching.

5 is a processor of data and/or instructions.

B wN -

In general, the configuration diagram is arranged in the following conventional way:

- The central processor is on the left near the center of the diagram.

- Storage units are above the central processor.

- Input-output equipment is shown in a vertical list to the right, with controllers on
the left.

- The sequence of peripheral devices is, in general, from top to bottom: consoles
and inquiry stations; punched tape; punched card; printers; magnetic tape; others.

If necessary, these conventions are relaxed to make a presentation clearer.

Annotations

At the top of each configuration diagram in a report, a list is given of any significant de-
viations from the standard configuration resulting from the non-availability of a unit or
feature, or because certain features are not separable and must be included although not
required by the standard. If a size or speed requirement cannot be met exactly, the unit
with the closest specification is selected. These deviations may account for significant
differences in rentals for some systems' configurations.

The monthly rental for the configuration, derived from standard price lists, is stated.

At the foot of the diagram isa list of those optional features that have been included in
the system but which are not obvious in the diagram.
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STANDARD CONFIGURATIONS FOR SMALL BUSINESS-ORIENTED SYSTEMS

I II III v v Vi
6-Tape 6-Tape
4-Tape 6-Tape 12-Tape Auxiliary | Business/
Card Business | Business | Business Storage Scientific
WORKING STORAGE
One-address instructions
(or equiv.) 1, 000 1, 000 2, 000 4, 000 2, 000 8, 000
Characters 4, 000 4,000 8, 000 16, 000 8,000 | 32,000
AUXILIARY STORAGE
Characters 0 0 0 0 20, 000, 000 0
MAGNETIC TAPE
Simultaneous transfers
while computing - 0 1 2 1 1
Units 0 4 6 12 6 6
Nominal speed, char/sec. - 15, 000 30, 000 60, 000 30, 000 | 30,000
PRINTER
Lines per minute 1, 000 500 500 1, 000 500 500
CARD READER
Cards per minute 1, 000 500 500 1, 000 500 500
CARD PUNCH
Cards per minute 200 100 100 200 100 100
OTHER FEATURES
Simultaneous transfers
(not magnetic tape) 1 0 1 2 1 1
Floating Point No No No No No Yes
Index registers 1 No 3 10 3 3
Multiply-Divide Yes No Yes Yes Yes Yes
Console Typewriter Input No No No No No No
Console Typewriter Output No No Yes Yes Yes Yes
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INTERNAL STORAGE

§ 040.
.1 GENERAL

Internal Storage covers working storage and auxiliary storage and all locations which
have a unique identity that can be used as an instruction's address. Working storage
is all the storage that can be accessed directly for operands used in the arithmetic and
logical operations of the central processor, and the storage that can be accessed di-
rectly for instructions. Auxiliary storage is all internal storage except for working
storage and input-output buffers, which only serve as a link between working storage
and input-output units. The internal storage of a computer may consist of several dif-
ferent stores. A store is one unit of a particular type of storage. The stores may
also be arranged in a hierarchy of levels of increasing access time. Each store of a
different type is described in a separate part of a computer report, but different sizes
of one form of storage which may be separate stores are covered jointly in one part of
a report.

In some special cases, a storage facility may be considered both an internal and an ex-
ternal store. Such units are covered in both sections of a computer report from the
appropriate viewpoint of internal or external storage. The external storage is covered
in the input-output section: for example, a system such as the magnetic card CRAM
unit (made by NCR), considered as an internal store and described in this section,
would also be considered as an input-output unit. Where a unit is described in more
than one place, it is cross-referenced.

.11 Identity

The identity of the device may take several forms: its full name; its model number; an
abbreviated name used throughout the report; and perhaps a nickname by which it is
widely known. All of these are included in the contents for the individual system and in
the general index. Where several versions of the unit have similar characteristics,
they are jointly described in one part. The different versions are distinguished by their
abbreviated names.

.12 Basic Use

The basic use of each store is normally stated as either working storage or auxiliary
storage. Working storage is that which can be accessed directly by the central proces-
sor for instructions or operands used in arithmetic and logical operations. Auxiliary
storage is all other internal storage, except for input-output buffers. In some cases,
there may be special-purpose stores used to hold special working registers, fixed sub-
routines or arithmetic and control registers.

.13 Description

This paragraph states the general characteristics of all the versions available, notes
the differences between them and any novel or outstanding features. It states whether
the unit is an adaptation of a well-known unit or has other interesting antecedents. It
also makes clear whether the unit is an auxiliary or working store or some combination
of the two. When a unit is arranged in such a way that its different uses cannot be sep-
arated, they are covered jointly in one section of the report. If any optional features
are available, their official names, abbreviations, and associated advantages are stated.
The description states the basic speeds and any important drawbacks.
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.14  Availability
The first available date quoted is preferably a fully-operational date; otherwise, a date
for first pilot operation or field tests is given. In the intervening period, both dates
may be given.

.15 First Delivery

This is the date of first delivery to, and acceptance by, a customer.

.16 Reserved Storage

In many computer systems, particularly those in which the central processor has so-
phisticated facilities or in which special input-output controllers are provided, certain
areas of internal storage are conventionally reserved for their use, although the storage
areas can be addressed in the normal way by ordinary instructions. Different sets of
reserved storage are listed, with the purposes for which they are used. The volume

or number of locations reserved for each set is stated.

Where locks can be applied to prevent inadvertent or deliberate misuse of the areas by
routines, the methods of providing the locks are also stated. The locks may be control
bits or indicators set by supervisor routines or by facilities built into the hardware, or
by switches on the console.

.2 PHYSICAL FORM

This paragraph states the type, size, structure, recording methods, packing densities,
access techniques and potential performance of the store.

.21  Storage Medium

Internal storage media vary widely from computer to computer and even within a com -
puter system. The more common media are magnetic cores, drums, discs, delay lines,
magnetic cards, magnetic tapes and thin magnetic films.

.22 Physical Dimensions

The physical dimensions, such as diameter, thickness, length, or width of drums or
tapes, and the number of items in a store are stated. The degree of details given de-
pends upon the relative importance and interest of the various dimensions to an analyst,
The exterior dimensions of the cabinets which house the stores are stated in Section 23.

.23  Storage Phenomenon

Storage phenomenon is the way in which the storage medium is used to hold data. The
most common form is the direction of magnetization in either magnetic cores, discs,
or drums.

.24 Recording Permanence

Different varieties of stores vary widely in the degree to which they are able to retain
data once it has been recorded, even among stores which use the same storage medium
and the same storage phenomenon.

.241 Data erasable by instructions

Erasable storage is that whose recording can be erased by instructions and replaced by
other data; therefore, it is a suitable form of storage for a working store. If record-
ings cannot be erased by instructions, the storage, prov1ded that it is not volatile, is a

suitable form for a fixed store. :

i
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. 242

.243

.244

. 245

.25

.26

.27

.28

.281

Data regenerated constantly

Many forms of storage are dynamic, and unless the data in them is constantly regen-
erated, as is necessary in a delay line, the recording will, more or less, rapidly de-
teriorate. Such a store is invariably volatile. This paragraph does not include the case
of a core store which may need regeneration only when read.

Data volatile

Volatile storage is that in which the recording is lost when its power supply is switched
off or is otherwise disconnected. There are different degrees of volatile stores. In
some, the recording is not lost if the power supply is switched off in the normal way,
but may be lost if the supply is improperly disconnected.

Data permanent

Permanent data is that. held in storage which is fixed and unalterable by the computer
system itself either by instructions or control operations of the central processor. The
permanent data may be in a changeable store.

Storage changeable

Changeable storage is that in which cartridges of the storage medium can be removed
from the store while retaining the data recorded upon them, and can be replaced by
others. It is used for both permanent stores and for stores such as magnetic cards or

magnetic tapes, where a potentially large library of data can be held off-line.

Data Volume Per Band

In many stores, particularly delay-lines, or other cyclic or serial stores such as strips
of tape or decks of cards, the data is recorded in sets of tracks called bands. A band is
a logical set of tracks recorded or read together. This paragraph states the data ca-
pacity of a band of tracks and the number of tracks in the band.

Bands Per Physical Unit

Where bands of data are recorded in a store, the number of bands per module is stated.

Interleaving Levels

Interleaving is the allocation of cells on a track to digits of words so that successive
digits of a particular word are separated by a specific number of intermediate cells which
may be allocated in a similar way to digits of other words. The number quoted here is
the distance apart of corresponding digits or bits of one data item. In effect, the number
of interleaving levels is equal to the number of scans of one band that would be necessary
to access all the data in the tracks of that band.

Access Techniques

The method of access to data in different stores varies considerably from the elementary
cases of simple core stores to the very complex systems such as those of multiple disc
stores in which numbers of arms are able to move independently of each other to different
discs and to different bands. This paragraph describes the different methods of record-
ing and reading by an access device and the stages by which it obtains access.

Recording method
The methods of recording are stated; e.g. coincident current in core stores, or record-

ing by a magnetic head,. or punching with dies, or the various methods of imprinting
stationery with characters from an engraved set.
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.282

.283

.29

.291

.292

Reading method

In many cases of internal storage, the method of reading is the simple inverse of the
method of recording, particularly when using magnetic heads; otherwise, reading may
be by photocell, by brush, or by sense wires in core stores.

Type of access

The method of access to individual locations in the store is stated as a series of stages
listed in the sequence in which they are carried out. Each stage of the most complex

" case is described: e.g., in a multiple-disc file, the series of stages might be:

Wait for access arm to become free.
Remove arm from current disc.
Move arm to required disc.

Move head to required band.

Wait for start of location.

Read or record.

In some instances, not all the steps are necessary. If an auxiliary store is used care-
fully, the total waiting time often can be reduced considerably by arranging that the data
is recorded in a way that minimizes the number of head and arm movements.

If it is possible to begin to obtain access at intermediate stages, those possible starting
stages are designated in the list. There are two kinds of starting stage: first, those in
which the hardware itself may recognize the fact that preceding stages are unnecessary
and by-pass them; and second, those for which instructions can be executed for separate
sets of stages. In the latter case, a stage may be a mandatory starting stage.

Potential Transfer Rates

By considering only such factors as the packing density and the relative speeds of the
access devices and the storage medium, or the cycling rates of a store, a potential
transfer rate is computed. This is a rate which may in many systems be attained only
for short intervals. This is because of the form of storage in which waiting times and
interleaved recording must be taken into account. The effective performance is sum-
marized in paragraph 7.

Peak bit rates

Where appropriate, the peak rates in bits per second are quoted. These figures are
derived either from the cycling rates of disc, drums or delay lines or the relative speeds
of the storage medium and its access devices and the packing densities, finally leading

to a rate such as bits per second per track.

Peak data rates

Although the peak speed may be stated using bits, a more useful rate is one in which the
unit of data of the computer system is used. The size of the umit in bits is quoted, and
the name of the unit of data. The data rate in units per second is stated. Any gain
factor such as the number of tracks per band, and/or any loss factor such as inter-
leaving, is taken into consideration. A compound data rate is sometimes quoted where
the system can take advantage of simultaneous or overlapped transfers.

DATA CAPACITY

The data capacities of each size or module of store available and the maximum capacity
of the store in a computer system are stated. The minimum storage is quoted as zero
only if the store is not an obligatory part of the computer system,

i
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.31

.41

.42

.421

.422

.43

.431

.432

Module and System Sizes

For each size of store, from the minimum storage possible to the maximum storage
possible, and all the intermediate module sizes, the following items are quoted:

identity - that is, the name or model number of the individual module; the capacity in
appropriate units such as instructions, characters, words; physical units such as drums,
discs, cards or modules; and the capacity in cartridges where a cartridge is a unit of
changeable storage which can be changed in one convenient bulk changing operation.

Rules for Combining Modules

If several intermediate capacities of storage are possible, they are specified by stating
the rules that govern the way individual modules may be combined to provide one store
or storage facility.

CONTROLLER

The controller of a storage device may be a part of the device or a part of the central
processor; it may be a separate unit which must always be present; or it may be one of
a variety of alternative units depending upon the extent of simultaneous operations re-
quired. In complex systems, there may be a hierarchy of controllers. Where the dif-
ferent controllers have an important effect upon the performance of a system, separate
replies are made for the different varieties of the controlling system. The controller
embraces all the facilities covering the flow of data to and from the internal store.

Identity

The identities of the various controllers are cross-referenced and indexed. The cross-

referencing is particularly important where a controller may be able to control a variety
of different types of storage devices. The official name, model number and abbreviated

name are given.

Connection to System

On-line

Normally, there are quite rigid restrictions upon the number of controllers that can be
connected to a system in an on-line configuration. The System Configuration Section
shows some of the more popular varieties, and rules are given here for the general
restrictions.

Off-line
Many systems provide for peripheral devices to be used off-line, but this is unusual for
storage units. Where off-line operation is possible, the special equipment necessary

is also listed.

Connection to Device

Devices per controller

The important criterion covering the connection of the individual stores to a controller
is the maximum number of stores which the controller can have connected to it at one
time. This may be as low as one, or as many as sixteen on some magnetic drum sys-
tems. On occasion, there are the special cases where several controllers may be con-
nected to many peripheral devices, and there is no unique relationship between them.
In other cases, a controller may be able to be connected to more devices than it can
control simultaneously. Examples are given in the System Configuration Section.

Restrictions
When a controller can handle different types of peripheral devices, there may be

© 1962 by Auerbach Corporation and BNA Incorporated 4/62



4:040.440 USERS' GUIDE

§ 040.

restrictions on the maximum number of each. This may depend upon the configuration.
Over-all maxima are also stated where appropriate.

.44 Data Transfer Control

The most important questions, concerning data transfers carried out by the controller,
are the sizes of the loads of data that can be transferred and the provision of synchroni-
zation that may be necessary, particularly if the storage device relies on program con-
trol of timing during transfers. Another important detail is the means of protection of
the data transfer areas. When a data transfer involves a working store and an auxiliary
store, the transfer is sometimes considered as an input or output to or from the work-
ing store.

.441 Size of load
A load is the volume of data that can be transferred by one instruction.
.442 Input-output area

As far as data transfer control is concerned, the Input-Output area is any location from
or to which a data transfer is made between internal stores by an instruction. Although
there may be one or more automatically controlled buffers used in a transfer, they are
not specified here. An area may be a part of working storage or a special store pro-
vided for use in transfers.

.443 Input-output area access

The access to these areas may vary, from simple access to a special area addressed
as a single location, to the completely general access when the area is a part of the
working memory.

i

.444 Input-output area lockout

Any interlocks provided are specified. Because a program might inadvertently alter in-
formation in an output area before it had been copied, or might read information from
an input area before it had been filled and use it inadvertently, any checks or interlocks
that can be provided here are important. These may be of two kinds: an absolute lock-
out to all the information until the input or output operation is complete, or the rather
more sophisticated gradual release of the lockout on parts of the information as it is
read or recorded. One system might allow any reading from an output area, but
writing only in locations which have been copied for output. If there are no interlocks,
the programmer must normally use a "test busy" instruction, and program the inter-
lock.

.445 Synchronization

Automatic provision of the synchronization implies that the programmer cannot make
any timing errors in instructions concerning this storage device. If it is not automatic,
considerable effort must be applied to provide it in each program.

.446 Synchronizing aids

If the synchronization is not completely automatic, it is important to show which facili-
ties are available to the programmer to enable him to control the timing: either the
primitive form in which he has to mark time on an instruction until a lock-out is re-
leased, the intermittent testing of a busy signal, or the sophisticated use of interruption
when the busy condition disappears.

. 447 Table control

Normal data transfer operations provide for dealing with input or output areas which are
composed of a series of consecutive locations. Some sophisticated systems provide a
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table control for input or output in which various sub-areas may be scattered through-
out internal storage. In such cases, the table may specify the first location of each
sub-block together with its size, or each sub-block may contain a delimiter at its end.
Data may be gathered from many places for output in one block or scattered to many
places while input from one block.

.448 Testable conditions

.51

In order for a supervisor routine to be able to make efficient use of the computer and
implement an efficient operating system, it is a great convenience if the routine itself
can test for many of the conditions that will affect future progress of jobs. These tests
enable the supervisor to rearrange its schedule to more efficient form, to keep a log,
or to inform the operator that his attention to certain devices is required. The condi-
tions that are most frequently provided for testing are as follow:

Disabled - Meaning that it is not possible to access the device until it has been
enabled by an operator.

Busy Device - Meaning that the device is still carrying out some operation requested
earlier but is not disabled and will be available later.

Busy Controller - Meaning that even if the device is not busy, its controller or all
possible controllers that may be used for the device are busy and there-
fore a wait is necessary until the device can be used.

Access Lock - Meaning that a lock is in force which prevents any access to the loca-
tion.

Recording Lock - Meaning that a lock is in force which prevents any recording into
the location and only reading is permitted.

Receipt Error - Meaning that a check such as parity has been applied to data received
at the store and found to be incorrect. Sometimes a re-transmittal will
take place.

Recovery Error - Meaning that a check such as parity has been applied to data re-
covered from the store and found to be incorrect.

Recording Error - Meaning that a recovery of data was made immediately after re-
cording in order to insure that the recording was satisfactory and data
was found to be incorrect.

Transfer Exrror - Meaning either a receipt or a recovery error.

ACCESS TIMING

The performance of any internal store is largely dependent upon the arrangement of its
access devices and their relationship to the locations. A second important factor, par-
ticularly in auxiliary stores with long waiting times, is the degree of simultaneous
operation that is possible. Finally, there are the basic timing parameters and the pos-
sible variations of times for different types of access.

Arrangement of Heads

The term "head" is used to refer to the most elementary unit of an access device. When
dealing with magnetic recordings on discs or drums or tapes, a stack of heads is used
to read or record the logical block of data from or into storage on a set of tracks called
a band. When several stacks are physically associated so that they share in the effects
of any physical change of registration between stacks and the storage medium, they are
called a yoke of stacks. . .
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.511

.512

.513

.514

.515

.52

.53

.531

Number of stacks

The number of stacks in a yoke module and system are described. The types of answer
will vary from examples such as one stack per system, which is frequently the provision
for core storage, to a large number of stacks per module such as a magnetic drum with
a stack of heads for each band.

Stack movement

If the stacks either as individuals or as yokes are able to move relative to the storage
medium, apart from cyclic motions of medium, the type of movement is stated.

Stacks that can access any particular location

In most stores with more than one access stack, it is conventionally arranged that any
one location in the store may be accessed by only one stack. Sometimes several loca-
tions can be accessed by one common stack. In the cases where there is overlapping
of the access areas of different stacks, the number of stacks that can access any par-
ticular location is stated.

Accessible locations

The number of locations that can be accessed in different situations varies considerably
for different types of store, particularly auxiliary stores. This paragraph states the
number of locations that can be accessed, first by a single stack with no non-cyclic
movement - for example, all the data recorded on one band of a drum; and second, by
the number of locations that can be accessed by a single stack with all its possible
movements taken into account - for example, all bands to which a stack can be moved.
Finally, the number of locations that can be accessed by all stacks with no movement
is quoted for some convenient unit such as a module or system.

Relationship between stacks and locations

Where the various locations are assigned to different stacks, there is often a simple
rule by which the relationship is established. The two most frequent cases are that
either the most significant digits or the least significant digits of an address specify the
access stack. In the first case, the store is logically divided into parts; in the second
case, the store is divided in an interleaved way as far as the different stacks are con-
cerned.

Simultaneous Operations

Any simultaneous operations possible in an auxiliary store are described in a style
similar to that of the Simultaneous Operations section. First, the various possible
operations are grouped and the groups identified by the capital letters A, B, C, D, etc.
Second, a list of rules is given in which are defined all the restrictions upon the number
of simultaneous operations. The rules are given in algebraic form, usually as inequali-
ties, and all the rules apply at any one time. (For greater detail, see 4:110.3) When
using internal stores, the most frequently-provided simultaneous facilities are those of
being able to move one or more stacks to be ready for reading or being able to record
at the same.time as another reading or recording operation is taking place.

Access Time Parameters and Variations

For uniform access

Where a store has a uniform access time, such as a core store, the basic times quoted
are access and cycle times. Access time is defined as the period of time from the re-
quest by the control unit for an item of data in the store until the completion of the
transfer of that item of data; that is, the sum of the waiting time and the transfer time.
Cycle time is defined as the minimum period of time between successive accesses to

i
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any one location of the store. This is often greater than the access time. Also speci-
fied is size of the item of data accessed in one operation.

Variation in access time

In complex stores, where the access times are variable, and in which the system of ob-
taining access is variable not only in times of the individual operations but in the neces-
sity of certain of the different types of operations that are carried out, the times for
access are described in a series of steps. These correspond to those specified in para-
graph 040.283. A list of the stages in an access operation is given, and for each stage,
the variation in time that the stage may take is quoted. As an example, typical times
are also given. These are summed to give a total for a complete operation. This is
not an average time; it is used only as an illustration. The variation in time may be
quoted in one of several ways: first, a fixed time; second, a range of times; third, a
pair of times. The first is a nominal or zero time when no movement or switching is
required. A range of times may be dependent upon the particular operation, such as
the length of movement of an arm, and in some cases may be specified as a formula.

In particular, the times for the final operation - the data transfer - may be quoted in
terms of the volume of the data transferred, where variable volumes of data can be
specified in the instructions.

CHANGEABLE STORAGE

Changeable storage is a store whose recording medium can be physically removed from
the control of the computer system and replaced by other parts of the medium with dif-
ferent recordings upon them. It is essential that any storage parts change in this way
are fully compatible with the various units on which parts are recorded and read and the
different positions which the parts are allowed to occupy. As a special case, a fixed
store which can only be read, and can be changed, is also a changeable store.
Cartridges

A cartridge is the smallest changeable unit of storage medium.

Cartridge capacity

The cartridge capacity is a number of locations or the volume of data which can be re-
corded upon it.

Cartridges per module

The number of cartridges per module defines the size of the particular storage unit and
the fraction that can be altered at any time.

Interchangeable

The degree of interchangeability of the various cartridges in the various possible posi-
tions in units is specified.

Loading Convenience

Possible loading

There are two convenient facilities which may be available during loading of a cartridge.

In the most inconvenient case, the whole computing system must be stopped while load-
ing occurs. In an intermediate case, it may only be necessary to stop a particular
storage system while loading takes place. In some cases, it may be possible to load

without stopping either the computing system or the storage unit; but this is not common.

Method of loading
The method by which loading is accomplished varies from the simplest procedures
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performed by an operator to those in which a maintenance engineer is necessary. In
some cases, there may be special automatic means provided for loading, not necessarily
under the control of the central processor.

Approximate change time

The approximate time to unload a cartridge or many cartridges and replace them by
others is quoted.

Possible bulk loading

In the cases where a cartridge may be a small unit of storage containing relatively little
data, it is sometimes important to be able to make changes of large numbers of car-
tridges ina time that is less than the product of the number of cartridges and the time

to change one cartridge. Where such a bulk loading scheme is available, it is described
here.

AUXILIARY STORAGE PERFORMANCE

Some of the important properties of auxiliary stores and also incidentally of working
stores in some applications, are the rates at which large blocks of data can be moved
or copied from one set of locations to another either within the same store, or with
other stores at different levels, or with input-output units or their buffers.

Data Transfer

This is a list of all the potential transfers that might be possible in a system, and shows
in each case whether the transfer is possible and how it is effected when it is possible.
One end of the transfer is the store under consideration, the other end of the transfer
may be the store itself or any peripheral unit or other store. ‘

Transfer Load Sizes

The possible sizes of loads of data that can be transferred in a single operation are
stated for all the possible data transfers. A load may consist of one or many blocks or
even individual characters of data. In general, the important transfers are those for
large quantities of data. The sizes are quoted either as a fixed size or a range of sizes
showing the appropriate units and the variations that are possible.

Effective Transfer Rate

‘The effective transfer rate is stated for all the possible transfers. The rate is stated

in some convenient unit such as characters per second, depending upon the particular
form data is held in the stores under consideration. The time stated is the effective
average transfer rate for the largest possible transfer that could be required, which is
the maximum capacity of the lesser of the two stores; that is, the time for the entire
contents of the lesser store to be copied into the larger, or for the entire contents of

the lesser store to be filled from the larger. The total time for this operation is divided
by the number of units of data transferred. The total time includes all allowances for
program looping and necessary access and switching delays. It is not necessarily per-
formed in a single operation.

ERRORS, CHECKS AND ACTION

This shows all of the major types of error that may occur within the storage system,

and the types of checks or interlocks that are provided to detect or protect against errors.
In some cases, particular types of errors are not possible because of the mode of op-
eration. of the device. If, when the check fails, or an interlock is applied, some action

is automatically taken, this is also noted. The most usual case of action for an inter -
lock is that the operation waits until the interlock is removed.

1

I AUERBACH / BNA I



INTERNAL STORAGE 4:040.800

§ 040.
There are four steps concerned with checking of data in a store:

Receipt of data -- This data may arrive with check digits and may be checked upon
receipt.

Recording of data -- Special check digits may be recorded with the data into the
store, These may in fact be the check digits received with the data but may or may
not be checked upon receipt.

Recovery of data -- A check may be performed provided check digits were recorded.

Dispatch of data -- Check digits may be transmitted with the data. These check
digits may have been recorded with the data and passed on directly without having
been checked at recovery.

The most common types of error are as follow:

Physical Record Missing -- This means that in a changeable store, a cartridge has
not been inserted.

Invalid Address -- This means that an address has been used which is either out of
range or uses improper digits.

Invalid Code -- This occurs when some particular pattern of an internal or external.
code is not acceptable to the controller.

Timing Conflicts -- These arise when the central processor attempts to start a new
operation before the previous one has been completed, Where automatic interlocks
are not available, it is necessary to program them using a busy signal or some
means of timing.

Particular types of action are:

Stop -- This means that equipment is immediately stopped and cannot continue until
some action is taken by another unit or by a human being.

Alarm -- This means that a light or other signal tells the operator that this check
has failed.

Signal -- This means that some automatic action is taken by the equipment, such as
re-reading amagnetic tape three times in the controller circuits themselves.

Indicator -- This is a condition that can be tested by instructions if they are so
written.

Other possible forms of action are error-correction, using redundant codes, and spe-
cial branching to specific locations, which is a form of interruption. When convenient,
the method or form of the check for interlock is specified; otherwise, it may be re-
corded only as being present.
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§ 050.
.1 GENERAL

A central processor is a unit which selects, interprets and initiates the execution of
instructions, and/or performs operations of computation and/or data manipulation. The
most common operations performed by a central processor are: arithmetic operations;
branching and testing operations; the control of input-output and auxiliary storage units;
the editing of data; and any necessary code or radix conversion.

.11 Identity

The identity of a central processor may take several forms: its full name; model num-
ber; abbreviated name used throughout the report; or perhaps a nickname by which it

is widely known. All of these are included in the index for the individual system and

in the general index. Where several versions of the unit have similar characteristics,
they are described jointly. Annotations describe the differences between the various
versions, which are distinguished by their abbreviated names.

.12 Description

This states the general characteristics of all the versions available, notes the differ-
ences between them, and any novel or outstanding features. It describes any particular
ways in which the instructions are formed and the operations carried out in the proces-
sor. Any special facilities, such as built-in operations or special bit character manip-
ulations, are stated. The style and structure of the operands that can be manipulated
are also described, particularly when variable length facilities are available. If multi-
sequencing or multi-running is possible, a brief description is given of the way in
which the facilities are intended to be used.

A brief summary is given of the performance times of the important characteristics

of a processor, which are qualified in more detail in the body of the report. All the

optional features are listed separately and the additional facilities which they provide
are described together with the effects that the options have upon the performance of
the processor.

.13 Availability
The first available date quoted is preferably a fully-operational date; otherwise, a date
for first pilot operation or field test is given. In the intervening period, both dates

may be given.

.2 PROCESSING FACILITIES

The operations available in a central processor fall into .two classes - those designed
for the processing of data and those designed for the control of equipment units or
routines. In this paragraph, the data processing facilities are considered. The major
features are the various types of operations available, and the varieties of operands
which can be manipulated, the provisions for special cases of operands, the structure
of the instructions, and any special storage that is used by the processor.

.21 Operations and Operands

This paragraph lists all the major types of operations that are commonly required and

© 1962 by Auerbach Corporation and BNA Incorporated 4/62



4:050.211

USERS' GUIDE

4/62

§ 050.

211

.212

.213

.214

.215

provided in central processors. For each operation, two statements are made: first,
the provision in this particular processor; and second, the types of operand which can
be used. The provision may be automatic, (i.e., built into the hardware) or provided
by a standard subroutine. In general, any operation can be provided by a subroutine,
but subroutines are quoted only where they are standard conventions; otherwise, the
provision is stated as "none". The operands that can be manipulated are normally de-
scribed by two important features - the arithmetic radix which is used, and the size of
the operands. The size may be fixed or variable. When it is variable, the range is
stated.

Fixed point

These are the conventional arithmetical fixed-point operations of addition, subtraction,
multiplication and division. Two types of multiplication are considered: short multi-
plication, in which a double length product is not developed; and long multiplication, in
which a double-length product is developed. Any automatic rounding procedure that is
incorporated in short multiplication is quoted. Long multiplication does not require
rounding. Two types of division are considered: one with no remainder and the other
with remainder. If the quotient is automatically rounded, this is stated. Division with
remainder does not require rounding.

Floating point

In addition to the four basic operations of addition, subtraction, multiplication and di-
vision, any other special operations provided in the processor hardware are listed.
Any automatic rounding rules are also stated. The size quoted is for the two parts of
a floating point number - the exponent and fixed point part.

Boolean

Boolean operations are listed only if they are incorporated in the hardware and if they
operate on an array of bits, usually a word of many bits. The size is quoted in bits

and the radix is binary. If any two of the basic Boolean operations are provided, another
Boolean operation can usually be obtained by a simple combination of them.

Comparison

Comparison operations are performed upon pairs of operands and determine whether
one number is, or is not, greater than, equal to, or less than another. Only automatic
comparisons are listed. In addition to the comparison of ordinary signed numbers, it
is sometimes possible to compare absolute values of numbers. Operations are also
provided in most processors to compare items composed of letters, in which A is

"less'" than B, B is "less" than C, etc. When mixed items, composed of numbers and

letters, are compared, the precedence of the various characters is important. This is
called the collating sequence, which varies from one computer to another, The set of
characters is listed in its collating sequence; for example, the letters A to Z and then
the numerals 0 to 9; or, in contrast, the numerals 0 to 9, and then the letters A to Z.
In addition, the special characters, such as &, *, and $, are also inserted in their
appropriate positions in the sequence. The collating sequence mentioned here is one
which is obtained when using the standard comparison operations. If other collating
sequences are required, code conversions or subroutines may be required.

Code translation

These are operations which take single characters or sets of characters expressed in
one code and translate them into another code, either by means of a table provided in
the hardware or by means of a table which can be set up and varied by individual pro-
grams. The provision is stated for each possible code translation: the names or de-

scriptions of the codes from which, and into which, translation can be made; and the

range of sizes of the operands that can be translated by a single operation.
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Radix conversion

These operations are ones in which numbers expressed in radices, such as decimal or
binary, can be converted from one radix to another. The headings used are: the pro-
vision; the radices from which conversion is made and into which conversion is made;
and the sizes of the numbers that can be converted by a single operation.

Edit format

These are operations which enable the processor to compose items in a form ready for
printing. The various possible facilities are listed and the availability of each is stated.
The comments note such conditions as whether the facilities are provided in single com-
prehensive operation or by separate operations to deal with the different set of facilities.
Floating characters are those, such as a dollar sign, which are printed immediately to
the left of the most significant digit of a value; i.e., they are not fixed in position but
are "floated" to a position immediately left of the most significant printed digit. Pro-
tection characters are those, such as asterisks, which replace suppressed zeros in
order to make unauthorized changes to a value difficult.

Table look-up

Table look-up operations are those which scan the contents of a sequence of locations
and compare each with key value in order to determine where in a table an item with the
same key resides, where the first item with a greater or lesser key resides, or the lo-
cation where the greatest or the least key in the table resides.

Others

Any other important operations peculiar to a particular processor are listed here.

Special Cases of Operands

Negative numbers

There are two major forms in which negative numbers are held. In one case, each
number is held with a value in absolute form together with a sign. In the other case,
negative numbers are held as some form of complement of their positive counterpart.
The form of negative numbers may be important when attempting to construct editing
operations, logical operations, or subroutines for double-length working.

Zero

The form in which a value of zero is held in some processors is not unique. Sometimes
there are two distinguishable forms of zero - plus and minus. If this is the case, itis
important to know if both zeros are treated as identically equal in arithmetic, in com-
parisons and in control operations, such as stepping indexes.

Operand size determination

Where variable-sized operands are used, it is important to note the method by which the
size of any operand is specified. The size may be specified by a counter in an instruc-
tion, or by delimiters in either the data itself or in the locations which hold the data.

Instruction Formats

Instruction structure

Instructions may be either fixed or variable in size. The fixed size or the range of
variable sizes is stated. :
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.232 Instruction layout

A diagram of each of the major instruction formats is given, together with a name for
each. Each format is divided into its major parts and each part is labeled with a name
and its size. The names are the conventional code names used by the manufacturer.

.233 Instruction Parts
\ . . .
The purpose of the parts of the various instruction formats is stated.

.234 Basic address structure

Instructions are normally classified into two different address types - either "N address"
or "N+ laddress." "N'" refers to the number of addresses which identify operands
used in the instruction. The form "N+ 1" is used if the location of the next instruction
in normal sequence is specified in each instruction.

.235 Literals

Some instructions are able to specify, in their address parts, literals as operands in-
stead of the locations of operands. This enables space to be saved that would otherwise
be occupied by address constants. The various types of instructions that may have
literals in their address parts are listed and the maximum size or number that can be
specified is quoted, usually in decimal digits.

.236 Directly addressed operands

For each type of storage that can be directly addressed in an instruction, three figures
are quoted: first, the minimum size of operand that may be addressed; second, the
maximum size of operand that may be addressed; third, the total volume of storage that
can be addressed directly. This does not include any modification of addresses by the
use of indexes or the use of indirect addresses. Only instructions which refer to com -
puting or comparison of numeric and alphabetic data are considered, not operations
which are concerned with the transmitting of data between various levels of storage or
peripheral units.

. 2362 Increased address capacity

When address modification, either indexing or indirect addressing, increases the vol-
umes of storage which can be accessed by an instruction, the increased volumes are
listed against the various methods of increasing the capacity.

.237 Address indexing

Address indexing is a facility by which a value called an index, which is often held in a
special register called an index register, is added to the address of an instruction after
it is accessed by the control unit and before it is executed. By performing arithmetic
upon indexes instead of upon the stored addresses of instructions, it is possible to
simplify the organization of a program and often to use one index to apply to many ad-
dresses in many instructions.

.2371 Number of methods

Most computers supply only one, if any, method of indexing addresses; but additional
methods are available in some computers to extend the range of indexing.

.2372 Names

The different modes of indexing are listed here and numbered I, II, etc. These are used
for reference later.

1
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. 2373 Indexing rule

The indexing rule is that which specifies how the executed address is formed from the
presumptive address and its index, including the senses in which the signs of the various
values are interpreted and the effects of any overflow in address registers.

. 2374 Index specification

Where there is more than one index register, the method of specifying the index to be
used is stated. In general, a particular index register is specified in an indexed in-
struction. Occasionally the register is specified in a special indexing instruction
executed immediately before the indexed instruction; or it may be specified by the cur-
rent status of indicators in the processor.

.2375 Number of potential indexes

The number of indexes from which an instruction can choose values for the modifica-
tion of its addresses is stated. This may be less than the total number of index
registers provided: e.g., when the index registers are grouped in such a way that any
particular instruction may be indexed from only one group.

.2376 Addresses which can be indexed

When there is more than one address in an instruction, the rules for the indexing of
the different addresses are stated here. The rules for indexing addresses may also
vary among instructions which have different types of operation.

.2377 Cumulative indexing

It is possible on some processors to apply more than one index to an address. If this
is possible, the method in which it can be done is stated together with the restrictions
on the number of cumulative indexes.

.2378 Combined index and step

.238

Some computers have special instructions which not only specify that an index value be
used to modify their addresses, but also that the index value be stepped by its incre-
ment at the time that the instruction is executed.

Indirect addressing

A direct address is one whose value is the location of the data being addressed. An
indirect address is one whose value is a location that contains a further address
specifying the location of the data being addressed. This is a recursive definition be-
cause the further address may be indirect. This is a useful facility in subroutines,
particularly when nesting to more than one level by using overlays of relocatable
routines.

.2381 Recursive

Indirect addressing is said to be recursive when the address in the location referenced
by an indirect address may also be indirect and an address chain of indefinite length
may be encountered before a direct address is discovered.

.2382. Designation

When indirect addresses are used, there must be a method of designating whether any
address is direct or indirect. There are two possible methods - either a designation
in an address itself, or in the address which references it.
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.2383 Control

When recursive direct addresses are used, there must be some particular means by
which the end of the chain is known. This may be by a designation in the address itself
or by a counter which specifies how many indirect addresses must be used before a
direct address is obtained. In some systems, a counter is automatically pre-set at a
value of one, in which case every indirect address leads immediately to a direct ad-
dress.

.2384 Indexing with indirect addressing

.239

In some computers, indexing and indirect addressing are mutually exclusive for any
address or any instruction. When indexing and indirect addressing can be used togeth-
er, the different cases and the sequence or precedence of evaluating indirect ad-
dresses or applying indexes are specified.

Stepping

Stepping is a facility of changing an index value in specified steps by the value of an
item called an increment. Stepping is often associated with a particular end value.
Whenever an index is examined to determine whether it has attained or passed an end
value, it is called a test. Tests are used to control the execution of a loop of instruc-
tions.

.2391 Specification of increments

The increment may be specified in individual stepping instructions or held in a separate
part of the index register.

.2392 Increment sign

Some systems allow an increment to have its own sign. Others require it to have a
fixed sign; for example, when the value of the increment is implied in a stepping in-
struction.

.2393 Size of increment

If the increment is held in a special register or stepping instruction, the range of values
of the increment is limited by the size of the register or the part of the instruction set
aside for it. Sometimes the increment is implied in an instruction and in these cases,
its value is normally limited to one fixed value.

. 2394 End value

The end value which is used in the test of an index may be implied as zero, held in the
index register, or specified in the test instruction.

. 2395 Combined step and test

.24

Many computers provide a special instruction which combines the operations of step-
ping an index and testing for the attainment of the end value.

Special Processor Storage

All the special registers are covered which concern the programmer; i.e., those that
are addressable and are mentioned in the instruction lists, whether addressable ex-
plicity or implicitly. For each category of storage, the number of special locations,
their size in bits, decimal digits or characters are quoted, and the special use that is
made of them by the processor. The physical details of the locations in each category
of storage, including the access and/or cycle times in microseconds, are also given.
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SEQUENCE CONTROL FEATURES

Instruction Sequencing

There are two basic methods of controlling the sequencing of instructions. The most
frequently -used is that of a sequence counter or sets of sequence counters. The other,
frequently employed with drum or disc working stores, uses an N+ 1 type of instruc-
tion in which the extra address specifies the location of the next instruction in normal
sequence. In the latter case, control is provided entirely within the individual instruc-
tions.

Number of sequence control facilities

In most computers, there is only one sequence control counter; but there are two im-
portant kinds of variation in computers with micro-coded or built-in micro-coded
operations. There may be a hierarchy of counters: one to count through the instruc-
tions in a routine; a second, perhaps, to count through special micro-routines; and

a third, perhaps, to step through micro-operations. Alternatively, there may be a
set of counters for different programs or routines that may be running at one time,
as in multi-running.

Arrangement

Where there is more than one sequence counter, the arrangements may be either for a
hierarchy or separate ones for routines which are being run together, or separate ones
for different sub-processors.

Precedence rule

Where the counters are not arranged in a hierarchy, there may be precedence rules
which control the choice of instructions to be executed, either in favor of one counter
rather than another, or taking them in turn.

Special sub-sequence counters

These are counters which are subordinate to a main sequence counter. The number
provided and their purposes are stated.

Sequence control - step size

The sequence control usually steps in units of an instruction, but the access to storage
for the instructions may be in words which obtain two instructions, or may only be in
syllables where variable-length instructions are used so that several accesses may be
necessary for individual instructions.

Accessibility to routines

It is often useful in routines to be able to utilize the contents of the sequence counter to
form index values or otherwise modify the addresses of instructions in order to permit
convenient arrangement of relocatable codes.

Permanent or optional modifiers

In some computers, all instructions are automatically made relocatable because each
address is automatically indexed by the contents of the sequence counter; in other com-
puters, this facility is optional.

Look-Ahead

A look-ahead facility is one in which a special separate part of the sequence control
makes speculative advance access to storage for instructions and data in order to over-
lap access operations with computing. Such a facility maintains a queue of instructions
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and data and allows access and operation times to be more smoothly overlapped, par-
ticularly in the cases where computing operations vary widely from short additions to
long multiplications and access may vary due to the use of interleaved core storage.
Sometimes such speculative advance accesses are wasted because the jumps in a pro-
gram cannot be accurately foretold by such a unit and because the storing of intermediate
results can sometimes prove awkward.

.321 Length of queue

The length of the queue is specified in terms of the number of operands or instructions
- or both - that can be held,

.33 Interruption

Interruption is a facility built into a computer whereby certain prescribed events can
cause the normal sequence of execution of instructions of a routine to be arbitrarily
interrupted when these events occur. When an interruption occurs, it is usual for the
sequence to be jumped to a predetermined position, where a master routine notes the
point of interruption, carries out any procedure required by the cause of the interrup-
tion, and then resumes the running of a routine. When the resumption of running may
be of a routine different from that which was interrupted, multi-running is taking place.

.331 Possible causes

The events that can cause interruption in different computers vary widely, and the par-
ticular range of causes controls the ease or scope of the control that can be applied by
supervisor routines. The possible causes are grouped according to the different classes
of units that exist in computer configurations.

.3311 In-out units

Interruptions may be caused by the fact that a unit has become free to carry out new
operations, because an error has occurred, or because special conditions, such as an
end-of-tape mark, have been set.

.3312 In-out controllers

Interruption may occur because a controller has become free to carry out operations or
because of errors in the controller. These are normally alternative causes to those for
in-out units.

.3313 Storage access

Interruptions caused by storage units other than those due to errors and lock-out viola-
tions are usually confined to auxiliary storage units, where the completion of data trans-
fers and seeking operations may cause interruptions.

.3314 Processor errors

Interruptions may be caused in the processor by the overflow or underflow of arithmetic
operations, the encountering of illegal operations or invalid addresses and other ab-
normal conditions. In particular, there may be different classes of interruptions and
interruption control status so that a higher-level interruption may interrupt a lower -
level interruption status. - '

.332 Program control
Instructions are often provided that enable individual programs to have some control

over the potential causes of interruption; that is, the instruction can enable or disable
certain causes of interruption.
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.3321 Individual control

Program enabling or disabling by instructions may be either of individual specified units
or controllers, groups of causes, or the entire set of causes.

3322 Method

The method of program control may be the setting of special indicator bits in control
registers, the use of input-output instructions which specify that the completion of the
operation will or will not cause interruption, or the setting of special indicator bits in
individual controllers for input-output units.

3323 Restriction

Although instructions may be provided to control the enabling or disabling of interrup-
tion, there may be restrictions upon their use. In many regimes, it is possible only
for a supervisor routine which is acting in an interrupt mode to enable or disable inter-
ruption, and ordinary interruptible routines have no control.

.333 Operator control

In many systems, there are switches or console controls by which the operator can en-
able or disable individual causes or groups of causes of interruption.

.334 Interruption conditions

Even when an interruption cause exists and is not disabled, there are other central con-
trol conditions that must occur before interruption is permitted. Sometimes only cer-
tain types of instructions may be interrupted, and frequently there is an interruption
mode in which the supervisor routine operates to prevent further interruptions. There
may, also, be a hierarchy of modes. Another control technique is that of setting a
mask register of bits which is compared with interruption conditions by Boolean opera-
tions before interruption.

.335 Interruption process

The sequence of steps carried out either automatically or by a standard supervisor
routine when interruption occurs usually covers three particular features. First, there
is normally the disabling of further interruptions and the entering of an interruption
mode operation. Second, there is the saving of certain registers - in particular, the
contents of accumulators and sequence control. In many specially-constructed systems,
however, there may be separate sets of registers for different programs, so that sav-
ing does not involve any time. Third, there is the choice of destination of the jump
when interruption occurs, which may be either to a fixed location or to a variable loca-
tion depending upon the cause of interruption. If the jump is to a fixed location, the
supervisor routine must first conduct an examination to discover the cause of interrup-
tion.

.336 Control methods

Within the supervisor routine which is executed in the interrupt mode, there are two
fundamental tasks which must be carried out. It is necessary to know what methods

the supervisor has at its disposal (1) to enable it to determine what has caused the
interruption so that it may take the appropriate action, and (2) to re-enable interruption
when a return is made to an ordinary interruptible routine.

.34 Multi -Running
Multi-running is the process of intermingling instructions or sets of instructions from

several different routines which have no precedence interlocks between the sets; i.e.,
they are independent routines in which the stopping of the execution of any one routine

© 1962 by Auerbach Corporation and BNA Incorporated 4/62



4:050.341

USERS’ GUIDE

4/62

§ 050.

.341

. 342

.343

.344

.35

does not lock progress of any other routine. Multi-running is usually effected by the
use of interruption facilities or multiple -sequence counters.

Method of control

The method of control of multi-running in the simplest case would be a set of separate
independent sequence counters, each of which is advanced in turn according to some
precedence rules. Alternatively, there may be a supervisor routine which uses the
facilities of interruption to control the various operations without excessive scattering
of test busy instructions throughout individual routines.

Maximum number of programs

The maximum number of programs may be theoretically unlimited, though in practice
there is usually a reasonable limit to the number of independent programs that may be
run. If there is a strict limit to the number of counters or sequence controls that can
be maintained at a time, this limit has subtracted from it the number required by the
supervisor and is the number available for independent productive programs.

Precedence rules

The precedence of different routines being run together may be decided by a priority
list, by their taking turns in a strict sequence, by their taking turns until each routine
is temporarily interlocked, or by some individual coding provided by individual users.

Program protection

When independent routines are being run within a computer, it is essential in the gen-
eral case to have protection of one program against corruption by another. There are
two important areas to be considered: first, the corruption of data or instructions held
in storage; and second, the illegal use of input-output files on input-output units assigned
to different routines. In addition, it may be that the number of separate sets of pro-
tectible locations or units is less than the number of routines that could theoretically
run together in a system. This depends upon the mode of protection provided. There
are three common ways of providing protection. First, there is a simple marking
system in which locations or set of locations are markedas being either those of the
routine currently being processed or not part of that routine. When routines are
changed, the marks must be changed throughout the storage. Second, there is a sys-
tem in which each location or set of locations is marked with a tag which is compared
with a tag held in the control unit for the particular routine. The number of values that
the tag can take may restrict the number of possible sets of program protection. The
third method involves holding a pair of addresses in control registers which are the
delimiters of the storage area assigned to the routine currently being processed. In
this case, the transfer from one routine to another is necessary only to alter the pair
of control registers.

Multi-Sequencing

Multi -sequencing occurs when it is possible to intermingle individual instructions or
sets of instructions from different sequences of the same routine at one time, or oper-
ate simultaneously separate sequences of a routine. The most common use of multi -
sequencing is the separate control of input of data, computing on the data, and output
of results by separate processors.

PROCESSOR SPEEDS

The performance of each central processor is given by two sets of figures. In the first

set, times are given in microseconds for a representative sample of instructions, and

in the second set, times are given in microseconds for sets of instructions which per-

form standard tasks. The first set of times is dependent upon the construction of the

processor and, in general, a single address computer will perform addition faster than

a three-address instruction, but may not necessarily be faster in executing a task. The
! i
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second set of figures for different computers is more strictly comparable among com -
puters; that is, the tasks are largely independent of computer design style. In cases
where the time to perform a task is dependent upon the sizes of the operands or the num-
ber of operands to be processed, the time is quoted as an algebraic expression in which:

D equals the approximate number of decimal digits in each operand.
C equals the approximate number of characters in each operand.

N equals the number of operands manipulated during the task; e.g.,
during a table look-up operation.

The times quoted for all instructions and tasks include reasonable allowances for access
times for both instructions and operands.

In general, it is assumed that all operands except intermediate results in the standard
tasks are held in the working store. Where there is more than one set of working stores
with different access times due to alternative working stores or because of different con-
figurations in which different degrees of interleaving are available, separate times are
stated. It is assumed, also, that instructions are held in sequential locations except in
"n+ 1" address systems and that operands are randomly placed with respect to instruc-
tions. In computers which use an n+ 1addressing system, it is assumed that only in-
structions can be optimally placed, but not those instructions that follow instructions
which have any modified address.

Instruction Times

The times quoted in .411 and .412 are for straightforward instructions which have no
allowance for address modification or re-complementing.

Fixed point

The time given for "addition-subtraction" is the average of a simple addition and a simple

subtraction, using as many operands as possible in working storage. For processors
with a variable instruction time, the time for multiplication may be dependent upon the
sizes of both multiplier and multiplicand or only the multiplier. When a first-degree

expression is stated, the number of digits is assumed to be that of the multiplier. Where

a second-degree expression is stated, it is assumed that the sizes of the multiplier and
multiplicand are equal. For division, either a first-order or second-order expression
may be used. When a first-order expression is used, it is assumed that the number of
digits developed in the quotient is the independent variable. Where a second-order ex-
pression is used, it is assumed that the sizes of the dividend, divisor and quotient are
all equal. It is assumed that no shifting or scaling is necessary in these operations.

Floating point

The times for floating point instructions are not normally variable because the operands
are fixed usually in size and format. Where more than one size is available, separate
times are stated.

Additional allowance for indexing

The additional allowance for indexing on multi-address instructions may be an expres-
sion using a variable A, which is the number of indexed addresses in an instruction.

An additional allowance for indirect addressing is quoted per indirect address reference
so that when recursive indirect addressing is used, a multiple allowance must be taken
into account.

In some computers which hold negative numbers in a "sign and absolute" form, extra
time during computation is sometimes required to correct the absolute value part of
the number when it alters from a positive to a negative value. This process is called
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re-complementing, because it complements an unwanted complement into an absolute
value. If extra time is needed for re-complementing, the time is stated.

Control

When variable length operands are used, it is assumed that operands of equal size are
compared. Either separate times are quoted for first, a compare instruction, and
second, a branch instruction based upon indicator bits set by the comparison, or else
a time for a joint instruction, compare and branch. It is assumed that no shifting or
scaling is necessary in these operations.

Counter control

The counters are index registers, tally registers or other counters used for controlling
loops. A step instruction increments a counter by one unit or the value of the increment.
A test instruction is one that jumps if a counter has not attained an end condition. A
step and test instruction is a joint instruction which steps the counter and tests for the
attainment of the end condition.

Edit

The particular form of instruction provided for editing in individual processors varies
widely. Paragraph .217 states the facilities covered by this instruction. The time
quoted is normally dependent upon the number of characters manipulated. Where the
operands are of a fixed size, the time is still specified in terms of characters, so that
comparisons with other systems are made easily.

Convert

Instructions to convert numbers from binary to decimal radices, from decimal to binary
radices, or similar operations, are usually dependent upon the sizes of the operands.
The size of the decimal operand in digits or characters is normally used as the inde-
pendent variable,

Shift

The independent variable used in time stated for shift instructions is a number of steps.
Variables B, D and C are used to indicate steps of binary digit, decimal digit, or char-
acter positions. In many processors, there are special fast-shifting operations for long
shifts. The times quoted apply to shifts of only a few steps.

Processor Performance

The times quoted in this paragraph are intended to be directly comparable between one
processor and another. They are largely independent of the style of instruction format
and repertoire of a computer but not of its scope. The most elementary tasks frequently
required in all types of routines are used as standard tasks for timing. Other times

can be formed from them by using selected weightings appropriate to particular appli-
cations. Unless otherwise stated, floating point times are for operations using a pre-
cision of eight decimal places.

For random addresses

These are individual small tasks that occur repeatedly during the execution of a routine.
The first two cases do not require any special explanation. The third case is a situa-
tion in which a string of items is to be totaled. The total is formed in-line, not in a
loop. The time stated is the increment for each extra item which has to be totaled.

These three different cases give an over-all measure of the performance of addition in
a processor. In the first case, other things being equal, a three-address instruction
format would show to advantage, whereas in the second case, a two-address instruction

format would show to advantage. In the third case, a single-address instruction format
i
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using an accumulator would show to advantage. In cumulative multiplication, it is as-
sumed that several pairs of numbers are multiplied and the sum of the products is ob-
tained. The time stated is the increment necessary to deal with another product and
to add to the total.

In all these cases, it is assumed that no operands are destroyed except in the second
addition task.

For arrays of data

These are tasks similar to those in .421 except that they are performed in a loop, and
each task is carried out once per repetition of the loop. The times that are quoted are
for one repetition of the loop, assuming that it is carried out in the most efficient man-
ner, In all the cases, it is assumed that, for each repetition of the loop, "a'" and "c"
may be stepped by a unit of the address of their locations, but that "b" must be stepped
by some aribitary value such as 7 or 13.

Branch based on comparison

It is assumed that an ordered table of data is held in consecutive locations of a working
store. Each location contains a key and the keys are arranged in an ascending collating
sequence. The task is to find the first point in the table at which a key equals or ex-
ceeds a stated value. A search is made for this point using a dichotomous chopping
technique. The time stated is the time per chop. Chart 1 shows the basic loop. Two
times are stated - one for numeric keys and one for alphabetic keys. In order to make
the times realistic measures of branching, each increment that is added to or sub-
tracted from the current address is obtained from a table of increments to reduce any
bias in favor of a binary computer.

CHART 1

Assume that an ordered table of keys stored in locations starts at location A.
Assume that there is a table of increments stored in locations starting at lo-
cation N. The coding in the boxes in the loop may be altered in sequence to
reduce times, but all of the functions mentioned in the loop must be carried

out.
Box 1: Set initial address equal A plus first increment.
Box 2: Compare table key against stated value.
Box 3: If less, decrease address by next increment; if greater,
decrease address by next increment; if equal, exit.
Box 4: Test end of table of increments; if not, go back to Box 2.
Switching

4241 It is assumed that an item of data is numeric in form and its value is used to select a

jump from a table of jumps and execute it. The possible values are the integers 1
through 6. This data switch is usually performed by placing a switch at a location X
in a routine and following it, in locations X+ 1, X + 2, x+ 3, X + 4, etc., by uncon-
ditional jumps which are to be executed if the value of the data item equals 1, 2, 3, 4,
etc. The value of the data item is used to form the address of the switch to jump to
the appropriate unconditional jump.

4242 This is the same task as .4241 except that two checks are made to insure that the value

of the data item is within range; i.e., that the value is not less than 1 and not greater
than 6.
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4243 In this task, the data item may only assume one of a set of arbitrary values such as 3,

.425
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427

42, and 87. The value of the data item is compared with each of the possible values in
turn until a match is found; then a jump to the appropriate routine is executed. The
time for this form of switching depends upon the number of comparisons that must be
made before a match is discovered. The time is given in the form "a  bN" where "N"
is the number of comparisons made.

Format control per character

Two tasks are timed - one of unpacking input data and the other of composing output
data. In unpacking, it is assumed that a card of 80 characters has to be unpacked and
stored as nine separate numbers. In the second task, it is assumed that a line of 120
characters is composed. The times are then divided by 80 and 120, respectively. The
line of print for this task is the one that is used in standard problem A of the System
Performance Section.

Table look-up for comparison

Three different tasks are considered. We assume that a table of data similar to that
used in .423 is held in the store, and only in the third of these tasks is it necessarily
ordered. In these particular tasks, the table is scanned in sequence from one end to
the other, and many computers have special table look-up operations to enhance their
performance. In the first task, comparisons of each key are made with the stated value
until any match is found. In the second task, a search is made through the entire table
and a note made of the address of the least or greatest key in the table. In this task,
the time stated is the average of the two cases in which a change is, and is not, made
to the current minimum or maximum. In the third task, a search is made through the
table until the first key that exceeds the stated value is formed.

The times stated are the increments required for each extra key that is examined.
Bit indicators

In a computer which has special facilities for dealing with arrays of bits in patterns,
times are stated for operations on patterns, but where these facilities are not available,
times are quoted for operations on single bits in separate locations. In this latter case,
of course, one word, or one character, is used to hold one b1t of data in the most con-
venient way, perhaps by the values zero and non-zero.

4271 Set bit in separate location

This is normally a simple move or store operation to put a value one or zero into a
location.

4272 Set bit in pattern

Where tests or different values of a bit may be different, an average is taken.
ERRORS, CHECKS AND ACTION

A list is given of all of the major types of error that may occur within the central pro-
cessor and the types of checks or interlocks that are provided to detect or protect
against the errors. In some cases, particular types of errors are not possible because
of the mode of operation or control of the central processor. If, when a check fails or
an interlock is applied, some action is automatically taken, this is also stated. The
most usual case for action for an interlock is that the operation waits until the interlock
is removed. The most common types of errors are as follow:

Overflow - Meaning that the size of an operand generated as a result of an opera-
tion exceeds the capacity of the location or register intended to receive it.
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Underflow - This is an error which occurs only with floating point operations in
which the number generated as the result of a multiplication or a normalized addi -
tion or subtraction has an exponent algebraically smaller than the smallest allowed
by the conventions.,

Zero Divisor - Meaning that a division has been attempted in which the divisor is
zero and therefore the division is not meaningful.

Invalid Data - Meaning that some particular pattern of a character or digit or type
of data has been encountered, but is not permitted in the operation that is being
attempted.

Invalid Operation - Meaning that an operation code has been encountered in an in-
struction which does not exist in the repertoire.

Arithmetic Error - Meaning that a check of the arithmetic shows that an error has
occurred. The verification may consist of duplicate operation of the arithmetic
or some form of redundancy check such as casting out nines.

Invalid Address - Meaning that a request for access has occurred to an address
which cannot exist or does not exist in the system.

Receipt of Data - Meaning that an operand or instruction has been received in the
central processor from storage but that the check supplied to insure correct
transmittal of data has failed; for example, a parity check.

Particular types of action are:

Stop - Meaning that the processor is immediately stopped and cannot continue until
some action is taken by another umnit or an operator.

Alarm - Meaning that a lamp or other signal indicates to the operator that this
check has failed.

Signal - Meaning that some automatic action is taken by the equipment, such as
re-computing a number or making a re-transmittal of data.

Indicator - Meaning that this is a condition that can be tested by instructions if
they are so written in a routine.

Other possible forms of action are error correction using redundant codes or special
branching to specific locations.

© 1962 by Auerbach Corporation and BNA Incorporated

4/62






4:060.100

STANDARD

EDP

REPORTS

Users Guide

Console

CONSOLE

§ 060.
.1 GENERAL

The console is that part or those parts of a computer configuration provided for the use
of the operator. The console provides a display of the current status of the computer
and its contents, a means of starting, stopping and otherwise controlling its operation
manually, and channels of communication between the operator and executive routines
or operational routines.

.11 Identity
The identity of the various consoles may take several forms: full name, model number,
and an abbreviated name used throughout the report. All of these are included in the

contents of the individual system.

.12 Associated Units

The console cabinet or pedestal may contain several other related units which have
separate identities, such as input-output typewriters and special display units. These
are listed in two sections: those that are attached permanently to the console, and those
which are optional.

.13 Description

This paragraph states the general characteristics of the console and notes any novel or
outstanding features. If any optional features are available, it describes their advantages.

.2 CONTROLS

A list is given of the important controls provided upon the console and for each control
is stated first, how it is provided, and second, its effect. The provision of the control
may be simple on-off buttons, rotary switches, keys, multi-way switches or even cali-
brated dials. The controls are classified under the following headings:

.21 Power - both for individual units and the system as a whole, including an "emergency
off" control.

.22 Connections - any switches or other controls which enable the operator to set up connec-
tions between peripheral units and controllers, the identities of peripheral units, or the
on-off line switching of peripheral units.

.23 Stops and Restarts - controls which enable the operator to halt or continue the operation
of the central processor and peripheral units.

.24 Stepping - facilities by which the individual sequencing and stepping from instruction to
instruction or through other elementary operations is under manual control rather than
automatic control.

.25 Resets - controls which enable the operator to remove conditions which have been set
up by errors and faults and which have usually interlocked the machine against further
operation. One particular type of reset is that of clearing the store before loading new
programs.
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.27

.31

.32

.33

.34

.41

.42
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Loading - any special facilities which are used for the loading of new routines - some-
times just a single button; sometimes a series of actions which have to be performed.

Special - this includes miscellaneous features such as special switches to make one
machine compatible with another, to remove interruptions, or to ignore special checks
such as overflow.

DISPLAY

Display covers all those facilities by which data held within the internal store of the
computer can be shown to the operator either in a transient form on cathode ray tubes
or neon lamp and digital displays or in a permanent form as printout on typewriters.
For each type of display are stated its name, its physical form, whether it is a static
or dynamic display, and whether it is permanent or transient.

Alarms

These are usually displays by single lamps which light up when particular faults occur.
It is important that these be clearly visible or audible at a distance from the console.

Conditions
These displays show under which conditions the computer is operating, such as whether
or not interruptions are being permitted, or whether or not overflow is being permitted.

These are often color-coded.

Control Registers

These are usually transient displays of the bit patterns in the accumulators and the
sequence control and sometimes other central processor registers,

Storage

The display of storage is useful in fault tracing and sometimes as a regular means of
display under program control. The important factors are the quantity that can be dis-
played at one time and whether the display can be static although the computer is
running. '

ENTRY OF DATA

Many consoles provide means by which manual insertion of data into the computer is
possible. For each of the various types of data that can be entered, the following items
are stated: first, the method by which data can be entered, such as switches for indi-
vidual bits or a telephone dial; and second, the volume of data that can be inserted at
one time, Two particular types of entry are distinguished.

Into Control Registers

Into Storage
CONVENIENCES

This paragraph lists the important facors which determine the general convenience of
use of a particular console.

Communication
If any special means of communication with the data preparation room or the library or

another remote place is provided by means of a special telephone or hand set, this is
stated.
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.52 Clock

A logging of the progress of computer runs is a fundamental part of good control and
some consoles provide a clock for convenient reference py the operator. The clock may
be dependent upon the computer power supplies.

.53 Desk Space

The amount of space available to the operator is stated in terms of the length and depth
of the desk, and its height above the ground.

.54 View
The view of the operator from the control desk should not be unduly impeded. He should
be able to see all the peripheral units that may be arranged in the configuration. The

view may be described from the consideration of an operator standing or sitting.

.6 INPUT-OUT UNIT

Where a computer console contains an input-output unit, usually for communication with
executive routines or working programs, it is described.

.61 Identity
The identity of the various units may take several forms: full name, model number,
and an abbreviated name used throughout the report. All of these are included in the
contents of the individual system.

.62 Description

This paragraph states the general characteristics of the unit and notes any novel or out-
standing features. If any optional features are available, it describes their advantages.

.63 Performance
These are the speeds at which the device can operate, though the actual operation of

input is usually limited by the operator's ability unless he is using such devices as pre-
punched tapes or cards.
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.1  GENERAL

Input-output embraces all the principal methods for transferring data between internal
and external storage within any computer system; i.e., those methods where the trans-
fer is essentially sequential as far as the external storage is concerned. For example,
a system such as the magnetic card CRAM unit (made by National Cash Register Com -
pany) would be considered as an input-output unit and described in this section. Such a
system is also covered as a random access internal storage unit. Where external
storage is used primarily as changeable internal storage, it is not reported from an
input -output viewpoint unless rapid bulk loading is practicable. When a unit is de-
scribed in more than one place, it is cross-referenced.

.11 Identity

The identity of a device may take several forms: its full name, its model number, an
abbreviated name used throughout the report, and perhaps a nickname by which it is
widely known. All of these are included in the index for the individual system and in
the general index. Where several versions of the unit have similar characteristics,
they are described in a common set of statements. Annotations, which describe dif-
ferences between them, are distinguished by the abbreviated name.

.12- Description

This paragraph states the general characteristics of all the versions available, notes
the differences between them, and notes any novel or outstanding features. It states
whether the unit is an adaptation of a well-known unit or has other interesting ante-
cedents. It also makes clear whether the unit is an input or output unit or some com -
bination of the two. When a unit works in such a way that input and output cannot be
separated, they are covered jointly in one section of the report