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January 1963 through August 1971. The intention is to revise
the bibliography at periodic intervals to incorporate new
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sis of gengraphic information P-2593

education and training in compater
technology P-2597

nature and use of the GAS (Generalized As-
sembly System) language P-267%

electronic data processing for cities

8,

p-2714
role of computers in the high school cur-
riculum p-2768
guide to efficient use of conmputers p-2786
computers and information flow:
introduction for the layman P~2791-1

computers and the changing role of the
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programmer p~2793
the need for ;5reater size and speed in
computers P-2863

their role in the greowvth oi automation
P-2865

JOSS (Johnaiac Open-Shop System) experi-
neantal on-line, time-shared service
pP-~2922

the teaching of computing p-2998

interrogation of computers to produce
comprehension—like respoanses p-3006

role 5f the computer in secondary schools

P~304%44
hybrid computing as an aid to engineering
design p-3086

corputers as a force in the development
¢f cybernetics P-3144-1

conversations with JOSS in algebraic
language P~3146

JOSS; an experimental computing sercvice to
use at remote typevwriter consoles
P~31u%

commrunicalions, computers, aud effects on
peuple P~-3235

cost factwrs for companies using EDP
P~323¢

fature coaputer technology p-3279

free-standing compared wi:h time-shariag

facilities P-3281
JOHNNIAC eulogy at decommissioning
ceredonias p-3313

regqulating mechanisms needed for future
. computer/connunications netvorks p-34ah

overall view of the Rand computer text
and catalog system P-3476

trends and social implicatisns of computers
P-3478

current trends in aerospace computation
pP-3484

computers and our future p-3501

countermeasures against unauthorized
access to information b-350L

need to protect information privacy in
time-shared computer files P-3523

the professor and the computer, 1985
P-3527

future expansion of computer capabilities
P-3533

protecting information in remote-access
multi-user computer systems P~3544

impact of technology on future cities
P-3562

softwvare evaluation in system selection
P-3581

recent progress in Russian compputer

technology p-3600,/11
recent developnents in USSR computing
P-3600/13

descriptions of Minsk-22 system, Ruta~701
reading device, Ural-2 music P-360C/18

specifications of 15 Soviet computers
P-3600/19 :

survey of Soviet computer technology
p-3600/20

recent developments in Soviet cybernetics
P-3600/21

Soviet cybernetics:
No. 23 (Oct. 1968)

recent news itenms,
P-3600/23
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Soviet cybernetics:
¥o. 23 (Dec. 1968) P-3600,/24

Soviet cybernetics: recent nevs itens,
No. 24 (Dec. 1968): annual index
P-3600,/25

present and future computer technology
and its icpact on everyday living
P~3626

computer gap between U.S5. and USSR P-3641

social implications of a comaputer utility
P-3642

future potential of computers P-3656

more efficient use of computing facilities
P—-3651

communication policy issues for the coming
ceaputer utility and PcC rules P-3685

changes in American character due to
computerized records pP-3780

privacy aspects of the cashless,
society: Senate testigony

IBN 360/65: RAND's next computer

third-generation coaputer trends;
and unsolved problems P-3903

transcript of Tenth Computing Symposium:
"The Teaching of Computing” P-3998

ase of computers in the delivery of medi-
cal care P=-4019

fundamental physical limits to coaputing
power P—~4208

comparison of parallel and pipeline con-
puter characteristics p-4221

computer data banks and security controls
P-4329

relative advantages of the ILLIAC IV and
the STAR computers P~8401

use of computer accounting data to measure
system modification p-4536-1

institutions, irnovation, and incentives
in education using coaputers P-4640

recent nevws items

checkless
P-3822

P-3892

progress

COMPUTER SIMULATIOR

user's and programmer®'s manual for
SINSCRIPT II programming language BOOK

reference manual for SINSCRIPT II program—
ming language BOOK

uses of SIMSCRIPT in simulation and
ponsimulation prablens BOOK

user’s manual for Rand's program for
solving chenical composition probleas
R—-495

analysis of movement in large-scale mili-
tary perscnnel systens R-5184

procedure and model descriptior of the
Video Graphic Systenm R—-519

improving CPU utilization arnd throughput by
tuning multiprogrammed systems R-520

experience with the Extendable Computer
System Simulatoxr R-550

neasuremrent objectives and tools for
computer performahce analysis R—5814

Jenerating gamma variates with nonintegral

shape parameters for simulation R-641
SINSCRIPT as a simulation techniyue
RM-3778
technical appendix on SIMSCRIPT language
BM-3813

10

modify and raestart routines for games and
experiments in computer simulation
RM-u4242

application of program generators (JSSPG)
to the building of models RA~-R460

compputer simulation of adaptive routing
techniques for distributed comnmunica-
tion systems .RM-4782

demonstration test of computer—assisted
countdown RM-5005

programming by questionnaire: the job
shop simulatior progras generator
RM~-5162

of space vehicle checkout using graphical
input moving network display RH~-5183

procedure for economizZing computer time
in comparing simulation rusms RNM-5288-1

Programming by Questionnaire: auxiliary
programs for checking and analysis
RM-5689

user’s manual of computer-driven stereo
display for aerial maneuver analysis
RK-5709

reference manual for SIMSCRIPT II program-
ming language 38—-5776

SIMSCRIPT II programming language:
360 implementation RN—-5777

computer simulation programming language;
an introductory text RH-5883 :

interactive graphics program for simulat-—
ing kipetic chemical systeas RN—-5925

a FORTRAN programmexr's introduction to
SINSCRIPT II RM-5937

Rand*%s computer simulations of coaplex
physiological phenomena RA-6047

graphics for simulation problem-sclving
in designing Video Graphics RN-6112

IBR

ECSS: Extendable Computer System Simu-
lator, a SINSCRIPT-hbased ianguage
RE-6132

space tracking error propazgation and orbit
prediction program (TEPOP) RM-6256
use and advantages of SIMSCRIPT in

prograaming P-2658
advantages of using SINSCRIPT in simulilation
B~-2826

a program for sisulation in iadustrial
systems (GASP) P-2864
simulation programming and amalysis of

results P=-3141

developrent of new digital simulation
languages P-3348

simulation language report generators
P~-3349

development of languages for simulation
P-3453

computer simulation progranmming langunages:
perspective and prognosis pP-3593%

interactive use of .J0$5 consoles in simula-
tion and war gaming P-3606

statistical considerations in computer
simulation experiments p-3608

description of some eristing programs in
urban and decisionmaking research

P-3734
GRAIL/GPSS: graphic on—~l1line modeling of
systems P-3838

simulation programming using SIMSCRIPT IT:
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an exanple with annotations P-3861

GAPSS for graphic analysis of GPSS
simulations P-3977

BIOMOD: an interactive computer-graphics
system for biological modeling P-4410

evaluation of computer simulation method-
ology in urban research P-4446

a stochastic network approach to test and
checkout with GERT simulation P-4486

interactive simulation of continuous systems
P-4503

CONTRACTS

use of magnetic tape for reporting cost
information RM-6313

CONTROL SYSTEMS

event—-chains as control devices RM~3320
new version of event-chain flowcharting in

ATTOSATE RM-4729
Soviet process control computers, part 5
RM-U4810

specifications for process control com-
puters; pneumonic controls RM-6000/1

Soviet use of game theory for contreol
of processes and comrunications
RM-6000/4

organization of national control systems
in USSR RM-6200,/2

automatior of Soviet industry RM-6200/3

a Soviet approach to state-wide control

systenrs KEM-6200/4

approaches to Soviet state-wide control
systems RM-6200/5

Soviet autrnmated control systems in
Belorussia RM-6200/6

official USSR guidelines for automated
industrial control systenms P-3600/18

COST ANALYSIS

cost of adopting a common computer langupage
for command and control RM- 3324

use of magnetic tape for reporting cost
information RM-6373

cost factors for companies using EDP
P-3236

of free-standing computers compared with
time-—-sharing facilities P-3281

COST-EFFECTIVENESS STUDIES

economics of computers BOOK

COUNTERINSURGENCY

on-line computer program for the analysis
of border-control problems R~-687

13 .

COURTS

potential uses of the computer and video-~
tape in criminal courts P-4581

CRIME

Soviet cybernetics in criminalistics
P-3600,/23

CURVE FPITTING

curve fitting and editing via interactive
computer graphics B-3742

interactive graphic system for curve
fitting and editing P-3766

CYBERHRETICS

in the study of information processing in
the nervous systen P-2879

CZECHOSLOVAKIA
)
Soviet pressure on Czechoslovakia to

Sovietize her computer industry R-700/2

DECYSTONMAKING

in the construction of sophisticated
problem-solving programs RM-3283

analysis of decision rules in decision
tables RM-3669

description of some models used in local
government decisionmaking research

P-3734

effect of computerized recordkeeping on
decisionmaking pP-3780

DELPHI

Soviet view of Delphi method of
scientific forecasting RE-6000/9

a forecasting method that combines Delphi
and PERT techniques RM~-£000/10

estimating software development time:
literature surveyY and experiments
RM-6271

DETAB-X

description of DETAB-X RN¥-~3273

DETAB-X computer language based on use of
decision tables P-2608-~1

status report on DETAB-X business language
P-2687

uses in banking systems pP-2697
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DIAGNOSIS ECSS

description of Rand's current and potential experience with initial version of ECSS
bioscience progranms RM-6047 special purpose simulation language
brain tumor diagnosis by computer and R-560
by using diagnostic tables in USSR
RH-6200/8
EDUCATION
DICTIORARIES practice prablems for the student of
digital computing on IBM 1620 BOOK
Soviet computer terminclogy and Teach Information Processing lLanguage
abbreviations RM-3804 {TIPL) for IPL~Y RHU-3879
Russian-English dictionary of cybernetics survey of Russian programmed instructiosm
and computer techjslogy (Second Edi- and computers in education R¥-6000,/9
tion) RH-5708-1 need for reorganizing USSR higher educa-
on~line computer recognition and lookup of tion of scientists and techmologists
Chinese characters P~3568 RM-6000/11

controlied processes faculty at Leningrad
University RA-6200/5

DISPLAY ' Soviet programmed instruction, teaching
machines, programmer training BRM-6200/6
DISPLAY: a guide and sample input/output proposed undergraduate progras in computer
of the TRACK FORTREAN debugger RH-5618 sciences RHM~-6297

education and training in coapute
technology P~-2597

DYPZ (On-line Debugging Program) teaching of computer programmaing in the
secondary schools P-2768
DIDE: an on~line debugger for 05/3€0 computers and informatiorn flows: OC
assenbly language progranms RH-6027 Ixtension lectare P-2791-1

the teaching of coaputing P-2998
role of the computer in secondary schools

ECONOMETRICS P-3044
' . computers and education P-3478
ALGEC--an expansion of ALGOL 60 for eco- Soviet scientific problens and prsgrammed
nomic calculations RH-5135 ins%truction P~-3600/%3
final report on the algorithmic language scientific problems and programsed
ALGEC RM-5136 instruction P-3600/14
use of teaching machines in the USSH
P-3600/23
ECONONICS--DOMESTIC future potential of the computer P-3656€
transcript of Tenth Cosputing Symposium:
economics of computers BOOK "The Teaching of Computing® P-3998
benefits of computer technology in industry
RM-5264 )

EDGCATIOR AND TRAINING -

ECORONICS--FOREIGN : Soviet cybernetics: recent news iteas,
No. 23 (Dec. 1968) P-3600/24
innovation and competitive advantage in
the international computer industry

BOOK EDUCATIOR PLANNING
organization chart of administrative

agencies of the USSR econony R—-700/1 instructicnal uses of the cocaputer in
new Soviet Institute for Management of the higher education P-4600

Hational Economy B-700/3 instituetions, innovation, and incentives
Soviet state plans for development of in edacation using computers P-4640

national economy RM~-6000,/2
development of Soviet prognostics:

economic forecasting RM-6000/5 ELECTRONICS
use of computers in economic planning in
the USSR BM-6000/6 work on glasslike [noncrystalline)
automation in Soviet economic planning semiconductors in the Soviet bloc
RH~6200/1 RM-6000,4
economic activities of the Ukrainian SSR new amorphous chalcogenide glass for
Academy RN-6200/7 optics, lasers, semiconductors
effect of computer shortages on economic RM~-6000/11
planning in USSEK P-3600./17 survey of Soviet solid state technology
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RM-~6200/4
Soviet RED redirected: Academy of Sciences
annual meeting reports RM-6200/3

EMPLOYX®ERT

as affected by growing automation P~-2865

ENERBGY

Soviet account of Armenian Power Engi-
neering Institute achievements
P-3600/19

ENGINEERY NG

the JOT= pur’ »r

probler 31vi g with JOSS RM-532Z2

computl nee is in USSE; problems o
publ. _aticn lag RM-6000,/1

hybrid ccaprting as an aid- to enginzering
design *~3086

some implic. :ions of autanated design on
the engineering process P-3625

engineers® cduty to provide warning of
technology side effects P-3780

third-~generation compuoters and how engi-
neers use and misuse them P~3903

PH-S220

ERROR ANALYSIS

program for determining errors in position
and velocity of satellites RM-3609

factors affecting coding errors RM-U3U6

EXDAMS: Extendable Debuggiang and Moni-
toring System for interactive use
RM-5772

space iracking error propagation and orbit
prediction program {(TEPOP) RM~6256

EVALUATION METHODS

analyzing computer accounting data to
evaluate system performance R-573

use of computer accounting data to measure
system modification P-4536~1

FILE STRUCTURE AND MANAGEMENT

FORTAB decision table language for use with
FORTRAN RM~3306

J05S disc file system RM~-5257

experience with Relational Data File:
datum storage and inference execution
RM~-5947

more efficient use of computing facilities
P-3661

logical aspects of guestion-answering by
computer: the Relaticnal Data File
P-4251

storage layout to reduce computer memory
re;jJuirements P-§459~1

modified initiator to control three speeds
of memory in Rand computing P=4535

FINANCE

DETAB-X used in banking

FORRCASTING

Soviet goals for scientific, technical,
and economic forecasting R-700/3

development of Soviet prognostics
RM-6000G/5

estimating software development time:
litera*~re survey and experinents
RH-627 °

future cozputer technology p-- 3273

bibliogra»hy on automation and technologi-
cal change and future studies pP~3365-4

the professor and the computer, 1985
p~-3527

future computer technology and its im-
pact on everyday livinyg P-3626

future potential of the computer P~3656

fundamentzl physical limits to computing
power P-4208

FORTAB

FORTAB decision tahle lunguage for use with
FORTRAN RM-3306

FORTRAN

NOSY core-saving system for codes converted
from FORTRAN IT to FORTEAN IV pP—-316R/1

FORWARD AIR CONTROL

digital communications and EDP for an
advanced Tactical Air Control Systen

RM-4431
three-console J0SS simulation of <¢lose air
support P-3606

GAME THEOQORY

appiied to computer games BOOK

development and application of ganme
theory in the Soviet Umion RM-5000/0L

optimization in game theory P-3600/21

GAPSS

GAPSS for yJraphic analysis of GPSS
simpulations P-3977

GASP

GASP-—-for simulation studies in “ndustrial
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systexs p-2864

GESEBALIZED ASSEMBLY SYSTEM

generalized assenbly system for 7090
BM-3646

GFERAL PROBLEM SOLVER

Rand computer program. -neral Problzm

Solver RM~-3285-1
internal structure of Gi -2- RM~-3337
GEODESY
mapping by computer graph:. - - peci. 1y
for satellite autenna c-~-= je -52%

GECGRAPHY

use of computers in processirt
of gecgraphic information

and amalysis
2-2552

GERT

a stochastic metwork approach to test and
checkout with GERT simulation P~-4486

GOVERNMENT

data processing for state and local
governments BOOK

role in supporting computer aids in aero~
space industry RA-5264

cozputers in government P-35878

licensing and regulatory policy for
copputer systems and data links P-3685

privacy aspects of the cashless, checkluss
society: Senate testimony P-3822

GRAIL

real-tige recogni*ion of handprinted text
using RARD Tzblet RM—-5016

description of GRAIL project: goals,
problems, and results RH¥-5999

final reposrt on GRAIL--II: language
and vperations RM-6001

final report on GRAIL--IXI: implementa-

z2ion of systea RM-60052
ficrectness in computer graphics: Rand
interactive GRAIYL systen P-3697

GRAPHIC ROCKET

2a interactive computer-graphics systen
for aerospace vehicle analysis RH~-6032

HEALTH CARE

Soviet space medicire and automated
diagnostics RM-6000/2

mathematical cardiology: computer
diagnosis and prescription in USSR
RM-6000/4

development of Soviet prognostics:
medical forecasting RM-5000/5

Doza, a Soviet analog computer for
calculating radiological dosages
RM-6000/9

descriptior of Rand®s current and potential
bioscience prograas RM-6047

Soviet use of computers in medicine
RM-5200/2

applications of cemputers in medicine
P-34878

use of comp.ters in the delivery of meai-
cal care P-4019

HEALTH RESE:ZRCH

use of Rand’s chemical compositicn progiawm
for solving medical probleas BR-495

computer technigues for pseudocolor image
rpnhancement R~787

HUAAN FACTORS

aser hehavior in problem solving with
interactive computer assistance

integration of man and cogputer in
prelaunch checkecut BRM-4506

teletype vs video console use in coaputer
searching for legal precedents P-44u8

R-513

INDEXES

IBH 7040,/7044 prograas to store, re-format,
and print out natural texts RNM-8920

overall view of the Rand coamputer text
and catalog systen P-3476

Soviet cybernetics: recent news itess,
No. 12 (bec. 1967) and 1987 index
P-3600/12

Soviet cybernetics: recent news itenms,
No. 24 {Dec. 1968): annual index
P-3600,/25

JOSS program and ussrs' guide for patent
searching throuvyh index terms P-~-3648

INDUOUSTRY

innovation and competitive advantage in
the international computer industry
BOOK

annotated bibliography cn privacy in the
computer age RM-5495

annotated bibliography on privacy in the
computer age, Vol. 2 RM—-54395/1

Suviet Lvov management control systenm
RM-600G,3

automated <ontrol systems in the USSR
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RM=-6000/6
automation of Soviet industry IM-62090/3
automation in soviet teitile plants

RM=-6200/5
hybrid computing as an aid to engineering

design P-3086
charting technigue for analysis of business

systems P-3109
official US3R guidelines for automated

industrial control systems P-3600/13
"SSR reports on problems of the

scientific control of indastry

P-3600,/21
applications of conmputer technology to

industry in the USSR P-3600/24

IRFEREX
logical aspects of guestion-answering by

computer: the Relational Data File
P=-4251

INFORMATION PROCESSING

data processing for state and local

governments BOOK
Information Processing Language—~V manual
BOOK

analyzing computer accounting data to
evaluate system performaace BR—-573

neasirerent objectives and tools for
computer performance analysis R—-584

coaputer techniques for pseudocolor image
enhancement R=-787

crganization of a problem-solving program
RM-3283

generalized assembly system for 7090
RM-3646

comparison of Ccomirtr, IPL-V, LISP 1.5,
SLIP, list processing langunages RM-3842

AUTOSATE technigue for analysis of iafor-
pation processing systems RB-3976

data processing of personnel records at
the Air Reserve Revcords Center RM-4 182

development of OCAEA weapon syster project

RM-4220
LIPL: Limear Information Processing
Langaage RM-4320

factors affecting coding errors RM—-4346

digital communications and EDP for an
advanced Tactical Air Control System
RN~03431

Soviet cybernetics technology, part 4
RAH-U461

integration of man and computes< in
prelaunch checkout RM-1506

Catalog Input/Output Systen RM-4540

tabular representations of nultivariate
functions for compiter use RM—-4536

a compact statistical method of represent~
ing terrain in digital computers
RA~-5981

Relational Data Pile, a system for infer-
ence execution and data retrieval
RM-5085

eXperimental scheme ts5 translate natural

~
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language data retrieval requests
RM-S5150

J0SS accounting and performance measure-~
ment RM-5217

annotated bibliograghy on privacy in the
computer age RM-5495

arnotated bibliography on privacy in the
computer age, Vol. 2 RM-5495/1

information processing implications of
USAF space mnissions, 1970~-1980 RM~-6213

use of magnetic tape for reporting cost
information RM~6313

use of computers in processing and analy-
Ssis of geographic information P~2593

electronic data processing for cities
P-2714

cybernetic way of studying pP~-2879

cost factors for companies using EDP
P-3236

future computer technology P-3279

regulating mechanisms needed for future
computer/communications networks p-~ 3466

future expansion of computer capabilities
pP-3533

Russian survey of data storaye devices
P-3600/21

computer gap between U.S. and USSR P-3641

social implications of a computer utility
P-3642

future potential of the computer P-3656

privacy aspects of the cashless, checkless
-society: Senate testimony p-3822

transcript of renth Computing Symposium:
"The Teaching of Computing™ P~3998

MARK IV and SGS, an oh~file data manage-
ment systen P-40174 .

testimony before State Assembly Conmnittee
on invasion of privacy P-4214

conmputer data banks and security controls
P~4329

ADMATCH,
P-4532

a computer tool for urbau studies

IRFORMATION RETRIEVAL

natural language in computer form RM-42G0

the catalog: a flexible data structure
for magnetic tape RM-U4645

relational data file to mechanize
inference execution and data retrieval
RE~U793

IBM 7040/7G44 programs to store, re~format,
and pirint out natural texts EM-4920

@ logical study of answering questions by
computex RM~-5U428

experiencz with Relational Data File:
datum storage and inference executio:
RE~-5947

an overview of Soviet wotk
retrieval RE-8050/10

design philoscphy of Relational Data File
P-3405

implementation of Relational Data File
P=-3411

overall view of the Rand computer text
and catalog systea P-3476

need to protect informatiom privacy in

on information
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time-shared compnter files pP-3523
on--line computer classification of hand-~
printed Chinese characters P-3568
JOSS program and users' guide for pacent
searching through index ternms ~-3648
logical aspects of question—answering by
computer: the Relational Data FPile
P-4251
teletype ¢s video console use in computer
searching for legal preceden:s P-u448

IYFORMATION SYSTEMS

in*egration of base maintenmance management
RH—-U4849

Relatiocnal pata Pile, a system Tor infer-
ence execution and data retrieval
RM—-5085

Russian research on advanced high-speed
information retrieval systeams RM-~6000/1

USAF Personnel Data System—-Officers:
history of softvare developnment RM-6271

how cities should approach data processing
P-2610

linguistic information retrieval systeam
under development in Mascow P~-3600/20

testimony before State Assembly Committee
en invasion of privacy P-~4214

logical aspects of question-answering by
computer: the Relational pata File
P-4251

computer data banks and security controls
P-u329

INFORMATION THEORY

interrogation of a coaputer to produce
comprehension~like responses P~3006

reviev of coancepts and applications of cy-
bernetics P-3144-1

INTEGRATED GRAPHIC SYSTEM

the Integrated Graphics System (IGS) for
the IBM 2250 RM-5%31
inf:egrated graphics system for the
S-C K060, part I, vser's manual RH-56560
integrated graphics system for the S~C
4060; part 1, system programrer's guide
RM-5661
IGS, the Integrated Graphics System for
the S~C 4060 P-3722

INTELLIGENCE

countermeasures adgainst unauthorized
access %0 information in computers
P-3504

unauthorized access to information in
remote-access time~shared computers
P-3544

INTERNATIONAL RELATICES

Soviet pressure o. Czechosiovaki_ to

Sovietize her ccaputer incustry R~700/2

INVERTORY COKTROL

development of OCA™R wveapon srstem project
RM-4220

automation of inv:ztory controcl in USSR
P-3600/23

computerized managzment of Soviet tragde
and conmerce P-3600,/24

JOHNHIAC

history of Rand's JOHNNIAC computer
RA-S654

description of the Open-Shop System (JUSS)
P-2922

eulogy at decommissioning ceremonies
P-3313

JOSS

effect on problem solving of forced lockout
between JOSS interactions R~-513

problemsolving on JOSS: effect of arbi-
trary console lockout times R-520

BOOST prozram for powered rocket perfor-
gance, with JO0SS language summary R-670

on-line coumputer program for the analysis
of bhorder-control probleas R-687

for individual problea solving vs. pro-
duction computing RM-4162

arithmetic and function evaluation routines
RM-~5028

JOSS console service routines RM-5044

remote computation using the RAND JOSS

system RN~-5058

detailed description of system monitor
RM-~5216

accecunting and performance mReasurement
RM—-5217

design of JOSS remote typewriter ccasole
RrH~5218

the JO0SS primer RE~5220

disc file systenm rM=-5257

JOSS central processing roatines BM-5270

problem solving for engineers RM—-5322

statistical summary of first year of opera-
tion on PDP-6 RM~-5339

J05S Notebook: loose-leaf reference
guide RN-%5357

Jcss language: cdesk referance, pocket
reference, an: poster summary RH-5377

assembly listing of the JOSS supervisor
unit RM-5437

history of JOHNNIAC,
RM-5654

JOSTRAR, a JO0SS dialect that expedites
FORTRAN programming RM-6248

program for constrained shortest-path solu—
tions to multistage decisions RM-6338

description of Johnniac Open Shop Systen

computer for JOSS I

jLEs':
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p-2922

examples of use of an experimental on-line
computing service P-3131

examnples of conversations in algebraic
language P~3146

an experimental computing service to use
at remote typevwriter consoles P~3149

introduction to J0SS system implem: station

P~3486
JOSS rubrics or principles of systc . de-
sign P-~-3560

interactive use of J0OSS consoles in simula-
tion and war gaming P-3606

J0SS progran and users!' guide for patent
searching through index terms P-3648

final compilation .of the JOSS Newsletter:
November 1967-June 1971 P—3940/7

LABOR

effects of antomation on Soviet labor
force RR~6000/5

LAGRCH VEHICLES

BOOST program for estimating powered rocket
performance R~8670

integration of pan and coaputer in
prelaunch checkout RE~-4506

separable redandant computers for space

systens RE~4573
denmonstraticon test of computer-assisted
countdown RN-5005

moving network display for active moni-
toring of antomated checkout P-3522

LAW

teletype vs video conscle use in computer
searching for legal precedents P~43448

LIBRARY SCIENCE

J0OSS progra® and users’' guide for patent

searching tikrough index terms P-3648
LINGUISTICS
the heuristic compiier RM—-3588 .
natural languaae in computer form RM-4390
Catalog Input/Ountput System RM-45430
the catalog: a flexible data structure

for magnetic tape RM-~4645

FORTRAN and MAP routines to handle natural
language texts in complex formats
RH-4920

Relational Data Pile, a system for infer-
ence execution and data retrieval
RM~5085%

Russian—-English dictiomary of cybernetics
and computer technology (Second Edi-~
tion) RM~5108~1 ' _

erxperimental scheme to translate natural

1%

juaye iata retrieval regquests
. ~5150
APAT 1 a pa2rse-request language used

v *h PL/I semantics RN-5611-1

ext nental automatic translation into
st ssien for 0.S. patent information
: s000/8

desi. philosophy of Relational Data Pile
P- 308

imple entation of Relational Data File
R

e 1 view of the Rand computer text

a. : catalog systen P~3476
on-1l: a computer classification of hand-

P nted Thinese characters P-3568
us2 57 compuzers in Soviet linguistics
P-. 500/26

LOGIC THEOXY MACHINE

teachinc program for the Logic Theory

Ma. i ne (LT) RM-3731
LOGISTICS
progr. . for aggregate base stockage policy

of recoverable itenms RM-4335
SINSCEIPT program for computer-assisted

maintenance planning RA- 4563

MAINTERARCE

event-chain flowcharting by AUTOSATE
BM-3320

event-chain flowcharting by ADTOSATS
RM-3976

program for aygregate base stockage policv
of recoverable items RM-41335

reliability of ground-based digital
computers R¥-4511

STINSCRIPT program “or cosputer-assisted
maintenance planning RM-4563

separable redundant computers for space
systemas RM~4573

new versioi. of event-chain flowcharting in
AUTOSATE RM~ 4729

integration of base maintenance management
RE-5849

a zero-one linear programming approach to
schedualing with linited resources
RE-5561

a stockastic network approach to test and
checkout with GERT simulation P~4486

MANAGEMENT

new Soviet Xnstitute for Mapagement of the
National Economy RrR-700/3

event-chain flowcharting by AUTOSATE
RN-3320

event-chain flowcharting by AUTOSATE
EX-3976

devsloprent of inventory management at
"CAMA RM-~4220
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technique for use of computer managers to
improve efficiency RM-4232

nev version of event-chain flowcharting in
AUTOSATE RN~-4729

integration of base maintenance management
RM-u849

charting technigue for analysis of business
systems P-37909

softwvare evaluation in choosing computer
systenas P-3581

managemept systems in USSR P~3600,/10

Soviet coordinated preduction management
research P-36006/13

MARK IV and SGS, an on~file data manage-
ment system P-4014

BANAGZAERT INFORHATION SYSTEAS

potential uses of the cowputer and video-
tape in criminal courts P~-4581

HANPOWER

effects of automation on employment and
the social responsibility problenm
pP-3163

MAPS

mapping by computer graphics especially
for satellite antenna caverage R-525%

conparison of methods of storing topo-
graphic map data in coannters RB-08636

a compact statistical method of represent-
ing terrain in digital cosputers
RM~-5081

use of conmputers in wmapping P~2593

MARKETS

irnovation and competitive advantage in
the international computer industry
BOOK

MARKOV PROCESSES

analysis of movement in large-scale mili-
tary personnel systems R-514

moverent in military personnel SYstenms,
program reference manual R-534

flov model pProgram listings of movement in
military personnel systeas R-535

HATHEMATICAL PROGRAMMING

dynamic programuning, intelligent machines,
and self-orginizing systenms RrRM-3173

a zZero-omne linear programming approach to
schedulipng with limited Tesources
RA-5561

survey of Soviet work in linear programming
BA-6200/2

dynarnic proyramming approach to constrained

shortest-path problenms RM-6338

MATHEMATICS

table of the first 6,000,000 prime numbers
BOOK

explanation of floating-point orperations
BOOX

approximations for digital computers BOOFK
dynamic programrming, intelligent machines,

and self-organizing systems RM-3173
J0sS: arithmetic and functior evaluation
RH-5028

survey of Soviet work in the theory of
computer programming BRN--5424

need for applied mathematicians in
Soviet Union RM-6000/10

on-line symbolic mathematics with
hand~printed tvo-dimensional input

RN-6018

statistical concepts in coeputational
mathematics RM-6297

99-~-GATE language for perforeing algebraic
computations P-2602 :

need for bigger computers for use in
mathepatics P-2863

fandamental physical limits to coamputing
pover P-a208

MEDICINE

modeling artificial intelligence in the
USSR RE-6000/6

description of Rand®s current and potential
bioscience prograas RM-6047

brain tumor diagnosis by coaputer and’
by using diagnostic tables in USSR
RM~-6200/8

computerizing diagnosis of vastric and
heart diseases, cancer, in USSR
P~3600/11

renote diagnosis of electrocardiogranms
in UsSsR P-3600/16

use of computers in the delivery of medi-
cal care P-4019

METEOROLOGY

use of Graphic ROCKET to design a

hurricane-photography satellite BH-6032

MILITARY PERSONHEL

analysis of movement in large-scale nili-
tary Personnel systeas R-514

movement in military personnel systeuws,
program reference manual R=534

flov model program listings of movement in
military personnel systeas R-535

18
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MILITARY DLANNING

use of computers in military construction
P~3600/21

Soviet tactical exercises and operations
researfch methods r-3600/22

MOBILITY

analysis of movement in large-scale mili-
tary personhel systenms R—514

movement in military personnel systeas,
program reference mpantal R-534

flow model program listings of rovement in
military personnel systenms R-535

MZDELS

discussion of some models used in urban
and decisionmaking research P-3734

AI0ONOD: an interactive computer-graphics
syster for biological modeling P=-4410

MOUsSIC

discussion of wusic composed by Ural-2
electronic computer P-3600/18

RETWORKS

computer simulation of adaptive routing
techniques for distributed communica-
tion systeas RM—-4782

conputer -simulated real-tipe moving net-
vork display of spacecraft checkout
RM-~-5183

dynamic programming approach to constrained
shortest~path problenms RM-63138

trends in network planning and control in
USSR P~3600/23

computerized management of Soviet trade
and cormerce P-3600/24

storage layvout to reduce computer aemory
reguirenents P-4459-1

a stochastic network approach to test and
checkXout with GERT =simulation P~4486

NEUROPHYSTIOLOGY

Soviet cencept of a logic device based on
Veurconlike elements RM-6000/10
Rand studies of neurophysiology of husan
vision and pattern recognition RR~6047
overview of Soviet neurobionics RE~6200/6
impact of cybernetics on theoretical
p-2879

HUMERICAL ANALYSIS

table of the first 6,000,000 prime numbers

ROOGK
a zero—one linear proyramming approach to

scheduling with limited resources
RM-5561

curve fitting and editing using RAND
Tablet and IBM 2250 on IBM 360,/40
P-3742

OCBANOGRAPHY

Soviet research vessels RMN-6000/10
special-purpose computer for oceanographic
evaluations P-3600/14

OPERATIONS RESEARCH

computer aided advanced design and per-
formance analysis of air vehicles
P-4313

OPTICS

work on glasslike (noncrystalline)
semiconductors in the Soviet hloc
RM--6000/4

new amorphous chalcoyenide glass for
optics, lasers, semiconductors
RM-6000/11

ORBITS .
program for determining errors in position
and velocity of satellites AM=-3609
space tracking error propayation and oriit
prediction program (TEPOP) T M-h250

PALL

PALL: RAND program for automated
addressing RM-4258

PATENTS

JOSS program and users' guide for patert

searching through index terms P-3643
PATTERN RECOGNITION
computer recognition of on-line,
hand-vritten characters RM—~3753

real~time recognition of handprinted text
using RAND Tablet RM-5016

real-time recognition of handprinted
text: program documentation RM~-55%0

voice recognition research in Georgia
{(USSR) RM-6000/1

Russian devices for reading typed data,
and spoken commands for the BESM-6
RM-6000/8

Soviet concept of a logic davice based on
Neuronlike elements RM-6000/10

speech Cecognition by BESM-3 of input
usinjy 41-word vocabulary RM-6000/11

Q jLEB
ERIC

Aruitoxt provided by Eic:



A Fui Toxt provided by ERIC

on—~line symbolic mathematics with
hand-printed two-dimensional input
RM-6018

information processing implications of
Alr Porce image processing plans
RHE-6213

on-line computer racognition of handwritte
Chinese characteis P-3568

automatic text reading research and
progress in USSR P~3600/3

Pattern Recognition Laboratory at Novo-
sibirsk Science City, siberia

description of Ruta-701, first industrial
reading device in OSSR P-3600,/18

report on a Soviet computer that will
recognize 50 spoken words P-3600/19

PERSONNKEL

analysis of movement in large-scale mili-
tary personnel systeas R-S514

factors in selecting and training
prograpmers fol computer programming
RA-324%

job performance study of computer program-
ring personnel rM-4033

data processing of personnel records at
the Air Reserve Records Centerx RH~418

effects of automation on the Soviet
vork force RN-6000,/9

USRF Personnel Data System~-Dfficers:
history of ssftvare developrent BRN-62

probleas of computer personnel in hiring
pProgramaers p-2782

effect of computerized files on personnel
selection P~3780

computer progranierss
new characteristics

nev needs call for
P-U4417

PHOTOGRAPHY

potential uses of the computer and video-
tape in criminal courts P-4581

PHYSICS

work on glasslike {noncrystalline)
semiconductors in the sgviet bloc
RM-6000/4

Soviet-planned 1000-Bev synchrotron
mathematical research in the USSR
RM-5000/9

Soviet advances in semiconductors, ionic
ligquid-state circuits RM-6000/11

Soviet RED redirected: Academy of Science
annual meeting reports RM-6200/8

fundamental physical limits to compnting
pover P-4208

PHYSIOLOGY
user's manual for Rand's program for

solving chewical composition problens
R-495

~18-
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P-3600,10
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interactive graphics prograa for simulat-
ing kinetic chemical systems RM~5925%

nodel of fluid reservoir system using
BIOMOD P-4410

PITTSBURGH

policy-assisting simulation model of

community renewval in Pittsburgh P-44u6

PLANNING

use of computers in economic planning in
the USSR RM~6000/6

effect of computer shortages on econoajic
planning in USSR #~3600/17

POGO

description of POGO (Programmer-Oriented
Graphics Operation) RN~5825

extensions to PL/I for interactive
computer graphics RE-~6028

POGO user's manuval: Y. general aids
to graphic proagramming RM-6114

POLAND

disputes concerning computer activities in
two Eastern European countries
RA-6290/7

POLICE

Soviet cybernetics in criminalistics
P-3600/23

POLITICAL SCIENCE

privacy aspects of the cashless, checkless

society: Senate testimony P—-3822
POPULATYOR
computerized demographic forecastirg in
Ukraine kM-6000/1
PRICES

pricing problems in Soviet computer cen-
ters under the new profit/loss system
RM-6000/11

PRIVACY

arnotated bibliography on privacy in the
computer age RM-549%

annotated bibliography on privacy in the
computer age, Vol. 2 RM~-5495/1
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regulation of computer utilities to pro-
tect privacy of information P-3466

computers and our future P—-3501

countermeasures against unauthorized
access to information in computers
P-3504

privacy and the automation of mental
health records pP~3523

protecting information in rerote~access
rulti-user computer systems P~3544

privacy aspects of the cashless, check’ iss
society: Senate testimony P~-3822

testimony before State Assembly Committee
on invasijion of privacy P-4214

computer data banks and security controls
P-432%

PROBABILITY

generating gamma variates with nonintegral
shape parazmeters for simulation R-6U41

statistical concepts in computational
mathematics RM-6297

PROBLEM SOLVING

effect on problem solving of forced lockout
betveen JOSS interactiomns R-513

problemsolving on JO0SS: effect of arbi-
trary console lockeut times R~520

dynamic programrming, intelligent machines,
ard self-organizing systens RM-3173

evaluation of cosputer simulaticn method-
ology in a social context P-4416

PRODUCTION

increased productior through use of com-
puters in aerospace industry RN~-5264

automated conrtrol systems in the gSSR
RM-6000,/6

aatomation of Soviet indaustry RA-6200/3

autonation in soviet textile plants

RM—-6200/5
Soviet coordinated production management
research P~3600,/13

official USSR guidelines for automated
industrial control systems P-360G/18

PSEUDOCOLOR

computer technigques for pseudocolor image
enhancement R-787

use of SC4060-produced microfilm in
pseudocolor transformations P-4465

¢
PSYCHOLOGY

user behavior in problem solving with
interactive computer assistanc- R~513

Soviet conferences on general and indus-
trial psychology RM-6000/5

Soviet computer simulation of experiments

W o
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in psychology RM-6200/3
Soviet trends in mathematical psychology
P~3600,/22

POUBLIC ADMINISTRATION

licensing and regulatory policy for

computer systems and data links P-3685

QUESTION—ANSWERING SYSTEMS

Relational Data File, a system for infer-
ence execution and data retrieval
RM-5085

experimental scheme to translate natural
language data retrieval reguests

RH-5150
a logical study of ansWering gquestions by
computer RM-5428

interrogation of a computer to produce
comprehension-like responses P-3006

QUEUEING

a zero-~one linear programming apprcach to
scheduling with limited resources
RM-5561

RADIO

mapping by computer graphics especially
for satellite antenra coverage R-525

microvave transmission for computer data
communications, and FCC rules P—-36R8%

RAND

transcript of the Fifth Annual Rand Com—
puter Symposium RM~-2324

PALL: RAND program for agtomated
addressing RM-4258

IB¥ 360/65: RAND's next computer P-3892

RAND MARUALS

Rand-SHARE manual for IBM 7090 RM-3327
integrated graphics systez fsr the
5-C 4060, part I, user's manual RE-5660
integrated graphics system for the S-C
4060; part 1, system prograrmer's guide
R¥-566 1
SIHSCRIPT II programming languzgye: IBH
360 implementation RM-5777

RAND PERIODICALS

Soviet Cybernetics Review, Vol. 1, ¥o. 1,
February 1971 R-700/1

Soviet Cybernetics Review, Vol. 1, No. 2
{March 1971) R-700/2

Soviet Cybernetics Review, Vol. 1. No. 3
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(May 1971) R~700/3
Soviet cybernetics: recent neus itenms,

Vol. 3, N¥o. 1 (Jan. 1969) RM-6000/1
Soviet cybernetics: recent news itenms,
Vol. 3, No. 2 (¥eb. 1369) RM-6000 2
Soviet cybernetics: recent news itens,
Vol. 3, No. 3 (Mar. 1969) RM-6000/3
Soviet cybernetics: recent news itens,
¥ol. 3, No. 4 {Apr. 1969) RM-6000/4
Soviet cybernmetics: recent news itens,
Vol. 3, No. S5 (May 1969) RM~-6000/5

Soviet Cybernetics Review, Vvol. 3, No. 6
{June 1969) RM-6000/6

Soviet Cybernetics Reveiw, Vol. 3, No. 7
{July 1969) RE-6000/7

Soviet Cylbernetics Review, Vol. 3, Ko. 8,
August 1969  RM-6000/8

Soviet Cybernetics Review, Vol. 3, No. 9
(Sept. 1969) RM-60005,9

Soviet Cybernetics Review: Vol. 4, N¥o. 1,

Jan. 1970 RM-6200/1
Soviet Cybernetics Review, Vol. &, joo 2,
Peb. 1970 RM-6200/2

Soviet Cybernetics Review, vol. 4, no. 3
(Maxr. 1970) RM~6200/3

Soviet Cybernetics Review, vol. 4, no. 4,
April 1970 RmM-6200,4

Soviet Cybernetics Review, vol. 4, no. S,
May 1970 RM-6200/5

Soviet Cybernetics Review, vol. 4, No. 6,
June 1970 RM-6200/6

Soviet Cybernetics Review: Vol. 4, NWo. 7,
July 1970 RM-6200/7

Soviet Cybernetics Review, Vol. 4, No. 8,
September 1970 RN-6200/8

Soviet cybernetics: recent news items,

No. 23 (Oct. 1968) P--3600/23
Soviet cybernetics: recent news itenms,
No. 23 (Dec. 1968) P—3600/24

Soviet cybernetics: recent news items,
No. 24 (Dec. 1968): apnual index
P-3600/25

final compilation of the JOSS Newsletter:
November 1967-June 1971 P-3940/7

RAND TABLET

investigating a method for computer
recognition and hand-written characters

RM-3753

a graphic input dewice for computers
RM-4122

tabular representations of multivariate
functions for computer use RM-U4636

uised in demonstration test orf
computer-assisted countdown RM-5005

real-time recognition of khandprinted text
using RAND Tablet RM-5016
on~line graphical programming and operation
of a moving network display RM~-5183
real-time rscognition of handprinted
text: program documentation RM-5550
description of GRAIL project: goals,
problems, and results RM-5999
GRAIL language and operations RM~6001
implementation of the GRATL system
on-line symbolic mathematics with

RM~-6002

hand-printed two-dimensional input
RM-60138
on-line computer cliassification of hand-
printed Chinese characters P-3568
Curve fitting and editing using RAND
Tablet and IBM 2250 on IBM 360,40
P-3742

RECONNAISSANCE

information processing implications of
USAF space amissions, 1970-1980 RM-621

REENTRY VEHICLES

Graphic ROCRET: a Computer-graphics
System for krajectory amalysis RM-603

space tracking error propagation and orbit
prediction progran (TEPOP) BH-62356

REGRESSION ANALYSIS

text on regression analysis, selectionm,

Sensitivity testing BOOK
cluster analysis and multiple regression

analysis of computer use data R-573
RELATIONAL DATA FILE
a tool for mechanized inference

execuytion and data retrieval RA~-4793

experimental scheme to translate natural
language data Tetrieval requests
RN-5150

a logical study of ansvering questions by
computer BNM-5428

BDF: experience with a System for propo-
sitional data storage and inference
RM-5947

design philosophy of Relationzl Data rile
P-3408

implemantation of Relational Data File
P~3411%

logical aspects of question—anstering by
computer: the Relational Data File
P-4251

RELIABILITY

reliability of ground-based digital
computers RM-4511

separable redundant computers for space
systens RM-4573

RESEARCH AND DEVELOPMENT

importance of RED to competitive advantage
in the computer industry BOOK

Soviet information explosion and ways of
speeding up publication RM-6000/1

computer control of experiments at
Latvia State Univerzity Problem Lab
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FM~A000,/3
barriers to - USSP scientists: information
and publication ‘delays RM~6000/10

propused changes in SU education and
rescarch to bridge the “RRD gapn
"M~-6000/11

historical survey of Soviet computer
technology, 1941-1970 rM-6200/1

trends in Soviet computer application
RM-6200/4

VUM Plant's role in joint Soviet computer
design RM~6200/5

Soviet computer design and production in
Armenia RM~-6200/6 .

reorganization of soviet R&D effor
P-3600/24

impact of-future developments in coaputer
technology P~=4401

ROMANIA

disputes conceruing computer activities jin
tvo Eastern Furopean countries
RM-6200/7

electronics industry in Romania RM-6200/8

SAN FRANCISCO

pelicy-assisting simulation model of
conmunity renewal in San Francisco
P-444u6

SATELLITES

mapping by computer graphics especially
for satellite antenna coverage R-525
program for determining errors in position
and velocity of satellites RN~3609
use of Graphic ROCKET to design a
herricane~photography satellite RN¥~-6032
space tracking error propagation and orbit
prediction program (TEPOP) RN~6256

SCENARIOS

the professor and the computer, 1985
»=-3527

SCHEDULING

program for aggregate base stockage palicy
of recoverable items RM-41335

SIMSCRIPT program for computaer-assisted
maintenance planning RM-U4563

a zero-one linear progranrming approach to
scheduling with limited resources
RM~5561

SECURITY

anhotated bibliography om privacy in the
computer age RM=-5495

£9

annotated bibliography on privacy in the
computer age, Vol. 2 RM=~5495/1

rejulation of computer utilities to pro-
tect privacy of information P~-3466

countermeasures against unauthorizead
access to information in computers
P-3504

privacy and the automation of mental
health records pP-3523

protecting information in remote-access
multi-user computer systanms P~-35u44

invasion of privacy through increased use
of conmputers P=-3642

testimony before sState Assembly Conmmittee
on invasion of privacy P~-4214

computer data banks and security controls

P-4329 .
SEMANTICS
the heuristic compiler RM-3588
SHIPS
Saviet research vessels RM-6000/10

SIMSCRIPT

user's and programmer's manual for
SIMSCRIPT II programming language RNOK

reference manual for SIMSCRIPT II progranm-
ming language BNOR

detailed description of SIMSCRIPT BOOK

brief review of SIMSCRIPT R#~3778

technical appendix on SIMSCRYLEPT language
RM~3813

modify and restart routines for SIMSCRIPT
games and simulation experiments
RM~4242

used in Job Shop Simulation Program
Generator {JSSPG) RM-4460

SIMSCRIPT program for computer-assistead
maintenance planning RM~-U4563

used in program generator RM-5129

reference manual for SINSCRIPT IT program-
ming language RM~-5776

SIMSCRIPT II programming lancuage: IBM
360 implementation RB~S5777F

a FORTRAW programmer's introduction to
SIMSCRIPT II RM~5937

general description of SIMSCRIPT P-2658

advantages of simulation with SIMSCRIPT
P-2826

introduction to SIMSCRIFT 1L programming

language P-3314
development of new digital simulation
languages P~3348

Statistical conrsiderations in computer
simulation experiments P—-3608

simulation programming using SIMSCRILPT IT:
an example with annotatiocns P-13861
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SOCIAL SCIENCES

annotated pibliography on privacy in the
computer age RM~-5495

annotated bibliography on privacy in the
computer age, Vol. 2 RM-5495/1

development of Soviet prognostics:
modeling social phenomena RM-6000/5

effects of science, technology, and auto-
mation on the social structure P-2908

effects of automation on employment akd
the social responsibility problen
P-3163

comnunications, computaers,
people P-323% .

social implications of the computer utility
P~-3642

changes in Americamn character due to
computerized records P-3780

evaluation of computer simulation method-
ology in a social context P-4446

and effects on

SPACECRAFT

on-line computer-assisted monitoring of

. prelaunch checkout procedure RM-5183

cutaway view of Soyuz-3 RM-6000/1

Grarkic ROCKET: a computer-graphics
system for trajectory amalysis rM-6032

correcting spacecraft trajectories at a

Russian coordinating center P—3600,/23
SPACE FLIGHT
optimization in space flight P-3600/21
" SPACE PROGRAMS

information processing implications of
USAF space missions, 1970-1980 RM-6213

TECHNOLOGY

BOOST program for estimating povered rocket
performance R-670

integration of man and computer in
prelaunch ~heckout RM-4506 )

separable redundant computers for space
systeas RH--28573

denonstration test of computer-assisted
countdown RM-5005

Soviet space medicine and automated
diagnostics RA-6000/2

moving network display for active moni-

toring of automated checkout P-3522
STATISTICS
text on regression analysis, selection,

sensitivity testing BOOK
cluster analysis and multiple regression
analysis of computer use data R-573
generating gamme variates with nonintegral

K

shape parameters for simulation R-6041
a compact statistical method of represent-
ing terrain in digital coaputers
RM-5081 )
J0SS accounting and performance measure-
ment RM~5217
procedure for economizing computer time
in comparing simulation runs RM-5288-1
methods of handling statistical phenomena
in computer simulation R®-~5883
statistical concepts in computational
mathematics RM-6297
statistical consideratiocns in coaputer
simulation experiments P-3608
interactive graphic systea for curve
fitting and editing P-3766
use of computer accounting data to measure
systean modification P~4536-1

SUBMARINES

simulation of submarine-launched missile
duel in interactive J0SS wvar gane
P-~-3606

SYSTENS ANALYSIS

new Soviet Institute for Management of the

Rational Economy R-700/3
analysis of decision rules in decision

tables RHE-3669
AUTOSATE, an aid to data sYstem design and
control RM-3976

need for system analysts and system pro-
grasmers in Soviet Union RM~-6000,/10

charting technique for analysis of business
systems P-3109

approach to reassessment of goals in
computer development P-3533

technique used in evaluating software in
computer systeas pP-3581

TACTICAL AIR

digital communications and EDP for an
advanced Tactical Air Control Systen

RM-4431

three-console J0SS simula%ion of close air
support P-3606

TECHNOLOGY

innovation and conpetitive advantage in
the international computer industry
BOOK

ion beam implantation and icn-carrying
liguid-state circuits in USSR
RM=6000/11

technology and the automation explosion
P-2908

future computer technology P-3279

bibliography on automation and technolegi-
cal chanye and future studies P-3365-u
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"The Teaching of Computing"® 2-3399
impact of future develogment:s in computer
technology P=u 407
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tions.

RM~6001-AREA
Operations,

RH-6002-ARP2
mentation.

B~-3568 On-line Computer Classification
of Handprinted Chinese Characters as a
Translation aigq.

The GRATIL Language and

The GRAIL System Imple-

HEARLE, E. P. R.

A Data Processing Jystem for
State and Local Governments,

RM-4220~PR Studies in Data System De-
velopment: The ocama Weapon System
Project.

P-271y4 Electronic Data Processing for

Cities-~The Broad Look.
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HEIRSCHPELDT, B. M.

RM~5925-NTH An Interactive Graphics
Program for Studying Hodels of Kinetic
Chemical Systenms._

HILL, L. s.

P~3625 Some Implications of Autormateqd
Design on the Engineering Process.

HOLLAND, W. B.

RM-5108~1~-PR Russian-English Diction-~
ary of Cybernetics and Corputer Tech-
nology, Secornd Edition, Revised and
Enlarged. )

ROLLARD, W. B., Comp.

P~3600/12 Soviet Cyhernetics: Recent
Nevs Items, No. 12, Index to Issues
1-11.

HOLLAND, w. B., EaQ.

R-700,71-PR Soviat Cybernetics Review,
Vol. 1, No. 1.

BR-700,/2~PR Soviet Cybernetics Review,
Vol. 1, No. 2.

R~700/3-PR Soviet Cybernetics Review,
Vol. 1, No. 3.

RN~3675-PR Soviet Cybermetics Tech-
nology: I. Soviet Cybernetics,
1959~ 1962, .

RN~3797-PR Soviet Cybernetics Technol-
ogy: II. General Characteristics of

Several Soviet Computers.

RH-~3804-pPR Soviet Cybernetics Technol-
ogy: III, Programming Elements of the
BESM, STRELa, Ural, M-3, and Kiev Con-
puters.

BM-446 1-PR Soviet Cybernetics Tech-
nology: 1IV. Descriptions of the
AR~11, MN-M, and MN-7 Rnalog Computers
and of Three Miscellaneous Electronic
Devices.

RM~U4810~PR Soviet Cybernetics Tech-
nology: V. soviet Process Control
Computers. Translated by ¥. B. Holland,
J. B. Gazley.

RH~5587-pR Soviet Cybernetics Technol-
°9Y: X. Bibliography of Literature
Cited in 1964 Issues of the Journal of
Agggggcts——Czbernetig§.

RE~6000/1-PR Soviet Cybernetics:

Recent News Items, vol. 3, No. 1.

RM-6000,/2-PR Soviet Cybernetics:
Recent Newus Items, vol. 3, No. 2.

RM-6000,/3-PR Soviet Cyberneticss
Recent News Items, vol. 3, No. 3.

RM-6000,/4~pR Soviet Cybernetics:
Recent News Itemns, Yol. 3, Xo. 4.

RM~6000/5-PR Soviet Cybernetics:
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Fecent News Ttems, Vol. 3, No. 3.

R¥-6000/6-PR Soviet Cybernetics Review,
Vol. 3, No« 6.

RM-6000/7-PR Soviet Cybernetics Review,
Vol. 3, No. 7.

RM-A000/8-PR Soviet Cybernetics Re-
view, Vol. 3, No. 8.

R¥-6000/9-DPR Soviet Cybernetics Review,
vol. 3, No. 3.

RM=-6000/10-PR Soviet Cybernetics
Review, Vol. 3, No. 10.

RM-6000/11~PR Soviet Cybernetics Re-
view, vol. 3, No. 11.

RM-6200/1-PR Soviet Cybernetics: Review,
Vol. 4, No. 1.

RM-6200/2-PR Soviet Cybernetics Re~
view, vol. 4, NWo. 2.

RM-6200/3~-PR Soviet Cybernetics Review,
Vel. 4, No. 3.

RM-6200/4-PR Soviet Cybernetics Revievw,
vol. &, No. 4.

RM-6200/6-PR Soviet Cybernetics Review,
Vol. 4, No. 6.

RN-6200/7-PR Soviet Cybernetics Review,
Vol. 4, No. 7.

RM-6200/8-PR Soviet Cybernetics Review,
vol. 4, No. 8.

pP—-3600/1 Soviet Cybernetics: Recent
News Items, No. 1.

P-3500/2 Soviet Cybernetics: Recent
News ltems, No. 2.

P-3600,/3 Soviet Cybernetics: Recent
News Items, No. 3.

P-3600/4 Soviet Cybernetics: Recent
News Items, NHo. 4.

P-3600/5 Soviet Cybernetics: Recent
News Items, No. S.

P-3600/6 Soviet Cybermetics: Recent
News Items, No. 6.

P—-3600/7 Soviet Cyhernetics: Recent
News Itexs, No. 7.

P-3600/8 Soviet Cybernetics: Recent
Hews Items, No. 8.

P-3600/9 Soviet Cybernetics; Recent
Heus Items, No. 9.

P-3600/10 Soviet Cybernetics: Recent
News Items, No. 10.

P-3600/11 Soviet Cybernetics: Recent
News Itens, No. 11.

P-3600/12 Soviet Cybermetics: Recent
News Items, No. 12, Index to Issues
1-11.

P-3600/13 Soviet Cybernetics: Recent
News Items, No. 13.

P-3600/14 Soviet Cybernetics: Recent
News Items, No. 14.

P-3600/15 Soviet Cybernetics: Recent
News Items, No. 15.

HOLLAND, W. B., Trans.

RM~UUE1-PR Soviet Cybernetics Tech-
nology: IV. Descriptions of the
MN-11, MN~-M, and MN-7 Analog Computers
and of Three Miscellaneous Electronic
Devices.

RM-5135-PR Soviet Cybernetics Technol-
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ogdy: VII. ALGEC~-Report on am Algo-
rithnic Lanquage for Economics Calcyla-~-
tions {(Preliminary Version}.

RM~-5136~PR Soviet Cybernetics Technol~
ogy: VIII. Report om the Algorithmic
Languade ALGEC (Final YVersion).

JAFFRAY, G.

BOOK Problems for Computer Solution.

JOHNSON, G. D.

RN-360)9-PR A Computing Program for
Determining Certair Statistical Paran—~
eters Associated with Position and
Velecity EBrrors for Orbiting and Re—
entering Space Vehicles.

JOSEPHS, WH. H.
RH-6027—ARPA An On~-Line Debugger for

05/360 Assembly Language Programs.

JUNCOSA, M. L.
RM-6297-PR Statistical Concepts in

Computational Mathematics.

KAO, R. C.

p-2593 The Usa of Computers in the
Processing and Analysis of Geographic
Information.

KARR, H. W.

BOOK SIMSCRIPT: A Simulation Pro-

gramming Language.

P-2658 A Quick Look at SIMSCRIPT.

KAY, H.

RM-4390-PR Natural Language in Com-
puter Form.

RA-4540~-PR The Catalog Input/Output
System.

RM-4645~PR The Catalog: A Flexible

Data Structure for Magnetic Tape.
RM-4920~-PR Computer Routines To Read
Natural Text in Complex Formats.

KEPHART, D. C.
R—-670-PR BOOST: On-line Computer Pro-
gram for Estimating Powered-~Rocket

Performance.
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KIVIAT, P. J.

BOOK The
Language.
BOOK The

SIMSCRIPT TI Programming

SIMSCRIPT II Programming
Language: Refereance Manual.

RM-4563-PR Computer—Assisted Mainte—
nance Planning.

RM-4849~PR Integrating Base
nance Management by Unifying
mation Systems in Manual and
ter-Assisted Environments.

RM-5776-PR The SIMSCRIPT I1 Program—
ming Language: Reference Manual.

RM~-5777~PR The SIMSCRIPT II Prograa-—
ming Language: IBM 360 Implementation.

RM-5883-PR Digital Computer Simula-
tion: Computer Programwming Langunages.

P-2864 GASP-~A General Activity Simu-
lation Prograte.

P-3314 Introduction to the SIHSCRIPT
II Programming, Language.

P-3348 Pevelopment of New Digital
Simulation Languages.

P-3349 Simulation Language Report
Generators (or, I Hear You but I Don't
Know What You're S5aying).

P-3453 Development of Discrete Digital
Simulation Languages.

Mainte~-
Its Infor-
Compu-

P—3599 Computer Simalation Program-
ming Languages: Perspective and Prog-
nosis.

P-3861 Simulation Programming Using

SINSCRIPT IXI.

KOSY, D. W.
R-560—-NASA/PR Experience with the Ex-

tendabie Computer System Simulator.

X0ZAK, A. S., Trans.

RM—-3804--PR Soviet Cybernetics Technol-
ogy: III, Programaing Elements of the
BESM, STRELA, Ural, #-3, and Kiev Com
puters.

KUHNS, J. L.

RM-5428-PR Answering Questions by
computer: A Logical Study.

P-4251 Logical Aspects of Ques-

tion—-Answering by Computer.

LANAR, J. C.

n-787-NIHR Computer Techniques for
Pseudocolor Image Enhancement.

P-4465 Use of SCU060-Produced Micro-
film Output in Pseudocolor Transforma-

tionse.

-3

LAMB, V. Ra

RM-5825-PR POGO:
Graphics oOperation.

RM~6032~-PR raphic ROCKET:
of a Filmed Report.

RM-6114-PR POGO User's Manual: I.
General Aids to Graphic Programming.

F.ogrammer-Oriented

Scenario

LEVIEN, R. E.

RM-4793-PR Relational Data File: &
tool for Mechanized Inference Execution
and Data Retrieval.

RM-5085-PR A Computer System for In-
ference Execution and Data Retrieval.

RM-5947-PR Relational Data File: Ex-
perience with a System for Proposi-
tional Data Storage and Inference Ex-
ecuticn.

P-3411 Relational Data File II: Im—
Plementation.

P-4600 Instructional Uses of the Com-
puter in Higher Education.

P-4640 Institutions, Innovation, and
Incentives.

1.OVE, P. L.

RM-5162-PR "Programmsing by Question-
naire: The Job Shop Simulaticn Pro-

gram Generator.
RM-5685~PR Programming by Question-
naire: Auxiliary Programs.

LOWE, R. R.
RM-U511—-ARPA The Reliablility of
Ground-Based Digital Computers.

LU, J. Y.
RM-4395~PR Description of the Computer
Program for Aggregate Base Stockage

Policy of Recoverable Items.

MCCRACKEN, D. D

BOOK Introduction to Electronic Com—
puters.

MCDONALD, D., Ed.

R¥-6003/1-PR Soviet Cybernetics:

Recent News Itens, Vol. 3, No. 1.
RM-6000/2-PR Soviet Cybernetics:
Recent Neuws Itens, Vol. 3, No. 2.
RM-6000/3-PR Soviet Cybernetics:
Racent Meuws Items, Vol. 3, No. 3.
R¥-6000/4~-PPR Soviet Cybernetics:
«~ A Recent Vews Iters, vol. 3, No. 4.

%% 65000/5-PR Soviet Cybernetics:
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Pecent News Itens, vol. 3, No. 5.

P=3600/17 30oviet Cybernetics:  Recent
News Items, No. 17.

P-3600/18 Soviet Cybernetics: Recent
News Itens, No. 18.

P~-3600,/19 Soviet Cybernetics: Recent
News Items, No. i9.

P-3600/20 Soviet Cybernetics: PRecent
News Items, No. 20.

P-3600/21 Soviet Cybernetics: Recent
News Items, No. 21.

P—-3600,/22 Soviet Cybernetics: Raecent
News Items, No. 22.

P-3500/23 Soviet Cybernetics: BRecent
News Items, No. 23.

r=-3600/24 Soviet Cybernetics: Recent
News Items, No. 24.

p-3600/25 Soviet Cyberretics: Recent
News Items, No. 25.

MCLAUGHLIN, C. P,

RM-5264—PR Computer Aids for Aerospace
Design and Engineering: Innovation,
Economics, and Public Policy.

MACNETILAGE, D. C.

RB-56 18-PR DISPLAY-—A Guide to the
TRACK FORTRAN Debugging Systen,

RM-6249-PR JCSTRAN: An Interactive
JOSS Dialect for ¥Writing and Debugging
FORTRAN Programs.

MARKOWITZ, E. M.

BOOK The SIMSCRIPT IT Programming
Language.

BOOK STHASCRIPT:
grasming Language.

RM-3778~PR A Brief Review of SIMSCRIPT
as a Simulating Technique.

RM~3813-PR Technical Appendix on the
SIMSCRIPT Simulation Programming Lan-
guaqJe.

RH~U4242--PR Modify and Restart Routines
for SIMSCRIPT Experiments.

A Simulation Pro—

RM~4460-PR Programming by Question-
naire.

RM-5129-PR Programming by Question-
naire: How to Coastruct a Progranm
Generator.

RM-5162-PR Programming by Question-
naire: The Job Shop Simulation Pro—

gram Generator.

P-2826 Simulating with SIMSCRI}T.

MARKS, S.

P-3940/7 The JOSS Vewsletter: Novembe
1967-June 1971.
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MARKS, S. L.

RM-5220-PR The JOSS Primer.

JARON, M. F.

RM—-4793-PR Relational Data File: A
tuol for Mechanized Inference Execution

and Data Retrieval.
RM-5085-PR A Computer System for In-
ference Execution and Data Retrieval.

P-2879 On Cybernetics, Information
Processing, and Thinking.
P-3006 The Logic of Interrogating a

Digital Computer.

P-3144-1 Cybernetics.

P—-3408 Relational Data File I: Design
Philosophy.

P-3501 Computers and Oour Future.

MASON, R®. J.

BOOK A Data Processing System for
State and Local Governrments.

RM-43220-PR Studies in Data System De-
velopment: The OCAMA Weapon Systenm
Project.

P-2610 How Cities Should Approach Data

Processing.

MAST, L. T.

RE-U4573-NASA
puters.

Scparable Redundant Com—-

MEALY, G. H.

A Generalized Assembly S5ys-

RM-2646-PR
ten.
pP-2584 Operating Systems.
P-28674 Anatomy of an Assembly Systen.

MERCK, J. W.

R-514~PR A Markovian Flow Medel: The
Analysis of Movement in Large—Scale
(Military) Personnel Systems.

UICAELS, G. A

RN-4395-PR Description of tae Computer
Program for Aggregate Base Stockage
Policy of Recoverable Itenms.

MOBLEY, R.

RM-U4782~PR A Computer Simulation of
Adaptive Routing Techniques for Dis-
tributed Communications Systems.

RM~5825~-PR POGO: Programmer-Oriented
Graphics Gperation.
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RM-6032-PR Graphic ROCKET: Scenario RErrors.
of a Filmed Report.
RH-6256-PR Tracking Error Propagation
and Orbit Prediction Progran. PATRICK, R. L.
RH~3447-PR Programming Languages and
NEZLSON, EB. A. St -dardization in Command ard Control.
RM~42.,2-PR A Technique for Improving
P-3709 A Charting Technique for the the Management of a Computer Instal-
Analysis of Business Systems. lation.
p~-2791-1 Computers and Information
Flow.
NEWELL, A.
R®-3283-PR Some Proklems of Basic PAXSON, E. W.
Organization in Problem-Solving Pro-
grams. RM-5367-PR JOSS Notebook.
RHE-3285—-1-PR Learni:.g, Generality and
Problem~Solving.
RE-3337-PR A Guide to the General PEPLER, H. D.

Problem-Solver Program GPS-2-2.

RA-4506-NASA Integration of Ran and
computer in Prelaunch Checkout of Ad-

NEWELL, A., Ed. vanced Space YVehicles.
BOOK Information Processing Language-V
Manual. PERES, S. H.
RM-4033-PR Computer Personnel Research
NIFLSER, B. R. Group Programmer Performance Prediction
, Study.
RA~6132—-NASA ECSS: An Extendable
Computer System Simulator.
PETERSER, H. E.
NORTHROP, G. M. RE-5709~PR A Computer—-Driven Stereo

Display for Aerial Maneuver Analysis.
P-3504 System Implications of Infor-
maticn Privacy.

RM-4237-PR Digital Comaunications and
EDP for an Advanced Tactical Air Con-
trol System: A Preliminary Study.

P-3606 Use of Multiple On-Line,
Time-Shared Computer Consoles in
Simulation and Gaming.

PIPES, L. J.

RE-6338~ARPA A Dynamic Prograsming Ap-
proach to Network Problems: A Model

OLDFATHER, P. H. for On-line Computer Systesms.
RE~-84560-PR Programming by Question-
naire. POLLACK, S. L.
RM-5129-PR programning by Question-
naire: How to Construct a Progran RM-3273~-PR DETAB—X: an Improved
Generaior. Business-Oriented Computer Language.
RH-5162-PR Programeing by Question- RM-3669~PR Analysis of the Decision
naire: The Jeb Shop Simulation Pro- Rules in Decision Tables.
gram Genexztor. RM~4188-PR Studies in Data System De-—
RH-5689-PR Prc yramming by Question- velopment: The Air Reserve Records
naire: Auxiliary Programs. Center.
P-2608-1 What is DETAB-X?
P-2687 Status Report of DETAB~X (De-—
OSTRANDER, N. C. cision Tables, Experimental).
P—~2697 DETAB-X and the World of Bank-
R—-525—-NASA Mapping by Computer Graph- ing.
jcs: Satellite Antenna Coverage.
PRITSKER, A. A. B.
OWSDWITZ, S.
RM-~-5561-PR A Zero-One Programping

RM-4346-PR Factors Affecting coding

Approach to Scheduling with Linited

ERIC
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Resources.

PRIVER, A. S.

p=3742 Curve Fitting and RBditing Via
Interactive Graphics.

P-~3766 An Interactive Graphic Systen
for Curve Fitting and Editing.

RAPHAEL, B.

RM-3842-PFR A Ceomparison of List-Proc-
essing Computer Languages.

RAUB, ¥W. F.

P-4019 Computers and the Delivery of
Medical Care.

REINSTEDT, R. N.

RM-4033~-PR Computer Personnel Research
Group Programmer Performance Prediction
Study.

p-2782 Programmer Selection Report for
SHRRE XXI.

RICARD, T. L.

RM-4033-PR Computer Personk2] Research
Group Progracmer Performaznce Prediction
study.

RIEBAR, J. E.

RH-6032-PF Gcraphic ROCKET:
of a Filmed Report.

Scenario

RIEBER, J., E.

RE-5081-PR A Compact Statistical Heth-
od of Topographic Representation.

Rr¥~5825-PR POGQ: Programmer-Oriented
Graphics Operation.
RM-6114~-PR POGO User's Manual: I.

General Aids to Graphic Programming.
P-3660 Graphical Aids to Aerospace
Vehicle Mission Analysis.

ROZINSON, T. W.

P-3568 On-Line Computer Classification
of Handprinted Chinese Characters as a
Translation 2id.

ROSENTHAL, A. H.

BP~4532 Admatch,
irban Studies.

A Computer Tool for

37

ROWE, A. J.

P-3086 Use of Hybrid Computing in
Design Automation.

ROWELL, L. N.

RM-6256~PR Tracking Rrror Propagaticn
and 0Orbit Prediction Pregranm.

SCANTLIN, L.

P-3168/1 NOSY:
ing System.

A Core-saving Operat-

SCHILLING, G. F.

R-637—-ARPA In-Line Computer Pro-
grams for the Analysis of Border~-Control
Problems. .

SCHNEIDER, J. J., Comp.

P-3600/12 Soviet Cybernetics: Pecent
News Iteas, No. 12, Indzx to Issues
1-11.

SEVEN, M. J.
R-513—-NASA A Study of User Behavior in

Problemsolving with an Interactive
Computer.

SHAPLEY, H.

R-U495-DPR
Program:

Rand's Chemical Composition
A Manual.
SHARPE, W. F.

BOOK The Econormics of Computers.

SHAW, J. C.

P-2922 JOSS: A Designer’s View of An
Experimental On~Line Computing Systenm.

P~3131 JOSS: Examples of the Use of
An Experimental On-Line Computing
Service.

P-3146 J0SS: cConversations with the

Johnriac Open-Shop System.

P-3149 J0SS: Experience with An Ex—-
perimental Computinyg Service for Users
at Remote« Typevriter Consoles.

SHETLER, A. C.

P-4585
Rand.

Computer Memory Management at



JHUKIAR, H. J.

RHE~5777-PR The 3IMSCRIPT II Program—
ming Language: IBM 1360 Implementation.

RM-5937-PK A FORTEAN Programmer®s
Introduction to SIMSCRIPT II.

3IBLRY, HW. L.
RM-5999-ARPA The GRAIL Prc¢ :ct: An

Experiment in Ran~Machine C.amunica-

Tionsa

RA-6001~iRPA The GRAIL Language aud
Operatinns,

RM-6C02-ARPA The GRAIL Syster Imple~
mentation.

P-3697 On the Problem of Directness

in Conmputer Graphics.

SIMON, H#. B,

RE~3588~PR The Heuristic Compiler.

SMITH, J. W<

RM~5270~-PR JOSS: Ceamtral Processing
Roatinesa

RM-5377~PR JOSS Language.

SHITH, M. C.

RH-6256~PR Tracking EBxror Propagation
and Orbit Predictien Prograx.

STACY, R. W.

P-4019 Computers ard the Deliver; of

Hedical Care.

STEPFERUD, E.

RA~3731~-CC The Lagic Theory Bachines
A Model Heuristic Programr.

STBORTS, R. C.

RM-4242-PR Modify and Restart Routines

for SIKSCRIPT Experiments.

STEPHAN, P. L., Ed.

P~-3600/16
Nevs Itenms,

Suviet Cybernetics: Recent

No. 16.

STRIN¥NG, J., Jr.

RU-6313-PR Use of Yagnetic Tape for
Reporting Cost Information.
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SWEETLAND, A.

RM~3245-PR Factors in Selecting and
Training Programmers.

RE=~4346-PR Factors Affecting Coding
Errors.

TONGE, P. M.

RA~-4467-PR Some Reflectioms on a Sar-

vey of Research Problems in Computer
Softvare.

RN-S150-PR A Simple Scheme for Formal-
izing Data Retrieval Requests.

TU0PAC, J. D.

P~3581 An Approach to Softvare Evalua-
tion.

TUORN, R.

RM~5183-PR The Application of On-Lina

Graphical Technriques for Prograsaing
and Operating a "Hoving Wetwork® HMomi-
toring Display.

RN~5709-PK A Caaputer-Driven Stereo
DPisplay for Aerial Mamevver Analysis.

P~3504 5ystema Ispiications of Infor—
mation Privacye.

p~3522 Some Aspects of Man-Computer
‘ommunication im Active Monitoring of
satomated Checkout.

TURWER, H.

R~687—-ARPA On—~Line Computer Pro-
grams for the Analysis of Border-Co:trol
Probleas.

UNCAPHER, K.

R~753~ARPA The Rand Video Graphic
System——An Approach to a General
User-Computer Graphic Comwunication Sys-~
ten.

URMAN, J. B.
RM~5777-PR The SINSCRIPT IT Program=—

ming Language: IBM 360 Implementation.

VALADEZ, F.

RM-4540-PR
Systen.

The Catalog Input/Outpat

VAN HORN

RM--4133-PR Introduction to COBOL Pro-~
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gramminge. R H. Gregory, R. L.

VAN WORMER, T. A.

P-2502 99-GATE.

VASILIX, M. V.
P-4486 A Stochastic Network Approach

to Test and Checkout.

VILLANUEVA, R.

BOOK The SIMSCRIPT II Programming
Language.

BOOK The SIMSCRIPT II Programming
Language: Reference Hanual.

RM-5776-PR The SIMSCRIPT IXI Program-—
ming Language: Reference Manual.

R¥~5777-PR The SIASCRIPT II Program-—

ming Language: IBM 360 Implementation.

WARE, W. H.

P-2793 The Programmer in a Changing
World.

P-3279 Future Computer Technology and
Its Impact.

p-3313 JOHNNIAC Eulogy.

P-35u44 Security and Privacy in Com-

puter Systems.

P~-3626 The Computer in Your Future.
P-4208 Oon Limits in Computing Power.
P-4214 Testimony Before the Asseably

Statewide Information Policy Committee.

P-4329 Computer Data Banks and Securit
Controls.

WARE, W. H., Ed.

RM~-3675~PR Soviet Cybernetics Tech-
nology: I. Soviet Cybernetics,
1959-1962.

RM-3797~PR Soviet Cybernetics Technol~-
ogy: II. General Characteristics of

Several Soviet Computers.
RH-3804~PR Soviet Cybernetics Techn01°

Y

ogy: III, Programiing Elemenls of the
BESM, STRELA, Ural, f-3, and Kiev Com-
puters.

RM~U810~PR Soviet Cybernetics Tech-
nology: V. Soviet Process Control
Computers. Translated by W. B. Holland,
J. B. Gazley.

WARSHAW, M.

RM-4571-ARPA The Reliablility of
Ground-Based Digital Computers.

WATSON, R. A.

R~513-NASA A Study of User Behavior in
Problemsolving with an Interactive
Computer.

R-573-NASR/PR Computer Performance
Analysis: Applications of Accounting
Data.

P~-4536-1 The Use of Computer Systen

Accounting Data To Measure the Fffect
of a System Modification.

WATTERS, L. J.

RM-5561-PR A Zero~One Programming
Approach to Schedullng with Limited
Resources.-

pP~-uuge A Stochastic Network Approach
to Test and Checkout.

WAXMAN, B. D.

p-4019
Hedical

Computers and the Delivery of
car..

WESSEL, A. E.
P-3648 Data Avtomation Development

and Systems Implementation--Some Prob-
lems and Conclusions.

WIRTH, N.
RE-~5157~PR Soviet CYbernetics Technol-
ogy: TIX. ALGEC--Summary and Critigque.

WISNIEWSKI, T. D.

RM-5005-NASA Report on a Demonstraticn
Test of Computer-Assisted Countdown.

RORL, Ja. G.

RN~4506—-NASA Integration of Man and

Computer in Prelaunch Checkout of ad-
vanced Space Vehicles.

Z1EHE, T. Wa

RM~4390-PR Natural Language in Com-
puter Form.

RB~4540-PR The Catalcg Input/Output
System.

RH-4645-PR The Catalog: A Flexible

Data Structure for Magnetic Tape.
RM-4920-PR Computer Routines To Read
Natural Text in Complex Formats.
P-3476 The Catalog: A Plexible Struc-
ture for Data Storage.
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ABSTRACTS

BOOKS

Book The First Six million Prime Fum-
bers. C. L. Baker, F. J. Gruenberger.
1959.

A table of the first six million prime
numbers, printed om 62 microcards. The
nurbers were sifted out on an IBM 704, by
means of a modified version of the process
devised by C. B. Poland in 1955. An intro-
duction describes the method in detail.

8 pp. plus 62 microcards. (Published by
the Microcard Foundation, 1959, $35.00.
Available conly from baoksellers or the
publisher.)

Book Introduction to Electronic Com—
puters. F. J. Gruenberger, p. D.
BcCracken. 1963.

An introductory text to electronic digital

computing. It deals with the power——~and

linitations--of the computing world. Al-
though the subject is explained in ternms
of a specific computer (the Model I IBM

1620, with paper~tape input/output), the

approach is intended to be general. The

emphasis is on the basic principles of
the art, beginning with elenentary ex-
apples developed in machine language and
progressing to advanced work in compilers
and generators. HMuch of the text is de-~
voted to a general discussion of jideas

that apply egually to any computer.

178 pp. (Published by John Biley and
Sons, 1963, $2.95. Available only from
booksellers or the publisher.)

Book Problems for Computer Solution.

F. J. Gruenberger, G. Jaffray. 1965.
2 selection of 92 practice problems fron
a broad range of disciplines for the stu—~
ent of digital computing. Problems vary
from the simple to the difficult enabling
an instractor to challenge the superior
sStudent and test the average student’s
cosmpetence. Probleas in pernutations,
roulette, random numbers, baseball stand-
ings, compound interest, simple distribu-
tion, guality control, and making decisions
vith PORTRAN are included. The IBM 1620
is used as a reference machine when one is
necessary. U417 pp. {Published by John
Wiley & Soms, Inc., 1965, $4.50. Availabhle
only from booksellers or the publisher.)

Book The International Computer In-
dustry: Innovation and Comparative
Advantage. A. J. Harman. 1971.

Prior to their recent awareness of the

"technology gap," economists usnally

Ay
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treated technology as eyually available

in all nations. This book defines "new"
industries as those in which technology is
lizited--~such as the computer industry-~-and
a comparative advantage is dained by the
nation with the post innovative firms. 2
nodel is hypothesized embodying the cunmnu-~
lative value of 2 firm's innovations "
the characteristics of its product. srod-
ucts are "arket=d internationaily, with
each firm facing a demsnd curve with finite
price elasticity. Analyses of firms in
the comrputer industry provide insights
into returns from R&D acHivities as well
as into the extent of competition. For
example, demand analysis shows that U.3.
firms face stiffer competition at home
than abroad, and technical supremacy nay
have little to do with commercial success.
When an industry is no longer limited
techrologically, it becomes "standard,”
and comparative advantage depends on other
factors of production, 192 pp. Bibliog.
{Published by Harvard University Press,
1971, $10.00. Available only from hook~
sellers or the publisher.) (Also issued
by rand as R—474, April 1971.) (uw)

Book Approximations for Digital Com-
puters. C. Hastings, Jr. 1955.
An investigation concerning best approxi-
mation in the sehse of Chebyshev as applied
to the problem of rakingd univariate func~
tional data available to the high-speed
digital computing machine. Part I serves
as an introduction to the collection of
approximations presented in Part II.
208 pp. {Published by Princeton University
Press, 1955, $5.00. Available only from
booksellers or the publisher.)

Book A Data Processing 3System for
State and Local Governments. E. F. R.
Hearle, R. J. Hason. 1963.

A study of the nature of data used by state

and local governments and the design of

comprehensive systems to serve their
long-range needs. Research for this book
focused on the total complex of functions
performed by sunch governments rather than
on the operations of any one agency, So
that the analysis is conceptual rather
than procedural. Concerned primarily with
data processing, not document or record
handling, the study describes the charac-
teristics and capabilities of data proc-
essing eyuipment; discusses the functions,
structures, relationships, and prospects
of state and local governments; analvzes
the data these governments handle; pro-

poses the Unified Information System as a

long~range goal; and discusses steps that

agencies can take both to improve present
data systems and to provide logical tran-

sition to the Unified Information Systen
envisioned for the 1970's. Appendixes
provide further detail about data, present
several major principles of data system
design, comment on egyuipment evaluatiocn
and selection, and furnish references for
additional guidar-—e. 158 pp- Bibliog.
(Puhli:r2d by Prentice-Hall, Inc., 1963,
$4.95. Available only from booksellers
or the publisher.)

Book The SIMSCRIPT IXI Prograammiang
Language. ©P. J. Kiviat, R. villanueva,
H. M. Markowitz. 1969.
A user®s and programmer?’s manual for
SIASCKIPT IX thzt reguires only a bkasic
knowledge of computers and progranming
language compiler. The manual is divided
into five chapters, corresponding to five
language "levels." Level 1 is a teaching
language designed to introduce progras-—
ming concepts to nonprogrammers. Level
2 is a language roughly comparable in
power to FORTRA¥, but departs from it
in specific features. Level 3 is cos-~
parable in power to ALGOL or PL/I, but
vith specific differences, and contains
information on the new ALPHA mode .
for alphanuperic manipulations, on writing
formatted reports, and on intermal editing.
Level 4 contains the entity-attribute-set
features of SIMSCRIPT, which have been up-
dated and augmented to provide a more
poverful list-processing capability.
5, the simulation-oriented part of
SIMSCRIPT IX, cohtains statements for time
advance, event and activity processing,
generation of statistical variates, and
accumulation apnd analysis of simula-
tion-gznerated data. Two new debugging
routines, BEFORE and AFTER, enable the
monitoring of s=ix complex processes,
399 pp. (7'W) {(Published by Prentice-Hall,
Inc., 1962, $10.95%; paperback edition
$6.95. Available only from booksellers
or the publisher.) {Also published by
Rand as R-460-PR, October 1968.)

Level

Book The SIMSCRIPT IXI Programhing
Language: Reference Manual. P, J.
Kiviat, R. Vvillanueva. 1969.

A ccompact reference listing of the syntax

and semantics of £°: _‘/IPT II, dasigned

for professional pro,.ammers already fa-

miliar with the language. (SIMSCRIPT II

is fully described in The SIMSCRIPT II

Programming lLanguage, Prentice-Hall, Inc.,

1969, $10.95.) The notation employed wvas

chosen for convenience and descriptive

pover from conventions previously used in
computer programming language descriptions.

The study Aescribes notation; basic con-

structs (symbols, primitives, metavari-

%Ibles); statements {(nonexecutable, stor-
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aje allocation, computation, control,
input-output, simulation); system-defined
valur= (constants, variables); a system-de-
fined routine (the QORIGIN routine for sim-
ulation time); generated attributes, vari-
ables, and routines; and library functions,
30 pp. (M%) {Published by Prentice-Hall,
Inc., 1969, $2.50, Available only from
booksellers or the pubiisner.) {* 1so
published by Rand as RM~5776-PR, October
1958.)

Book SIMSCRIPT: A Simulation Pro-

gramming Language. H. M. Markowitz,

B. Hausner, H. W. Karr. 1963.
A description of SIHSCRIPT, a general pro-
gramming systewm specially adapted to the
problems of writing simulation programs.
The advantages of SIMSCRIPT are that it
reduces the time needed to program simula-
tions of even moderate complexity and proc-
vides increased flexibility in modifying
such models inh accordance with the findings
of preliminary analysis and other citcun-
stances. Although SIMSCRIPT may be used
as a computer language for nonsimulation
problems, the authors emphasize its appli-
cation to simulation. Detailed instruc-
tions and forms for applying SIMSCRIPT are
included. 134 pp. (Publishad by Pren-
tice—Hall, Inc., 1963, $5.00. Available
from booksellers or the publisher.)

Book Information Processing Language-V
Manunal. Edited by A. Newell. 1961.
A manual for Information Processing Lan-
guage-V (XIPL-~V), a computer language de-
signed, like some earlier list languages,
for vork mainly on heuristic programs.
Folloving an introduction to the history
and basic ideas of such programming,
section of this manual gives a simpli-
fied and informal account of the elements
of IPL-Y¥. Section II presents the com—
plete rules for coding im IPL-V, rules
for pr.1rams which will be accepted on
any ci nunber of conmputers. 244 pp.
{Published by Prentice-Hall, Inc., 1961,
$36.00 ({trade edition) and $4.50 (text).
Available only from booksellers or the
publisher.)

Book The Economics of Computers.

W. F. Sharpe. 1969.
A full-scale text intended as a practical
guide to administrative and research plan-
ners on all aspects of selecting, compar-
ing, and evaluating the cost-effectiveness
of general-purpose digital computers. Part
I presents the microeconomic theory of
value, demand, price, profit, time, risk,
costs, inputs, and outputs., Part II is.

42

corcerned wit'. applications and discusses
the computer industry, including manufac-
turers, software houses, service bureaus,
time-shariny services; the sale and rental
of computers; the cost effectiveness of
computer systems and memory systems, and
the pricing of services in-house and out.
Most of the work is entirely new, but an
attempt is made to draw together such rel-
evant material as is available in widely
scattered sources. Conflicting or com-
peting analyses are compared and evaluated.
Specific organizations and machines are
nared throuqhout, An appendix explains the
principles of regression analysis, curve
fitting and selection, and sensitivity
testing. 581 pp. {Published by Colunmbia
University Press, 1962, $10.00. Availablie
only from bhooksellers or the publisher.)
(MW)

REPORTS

B—-U495~PR Rand¥s Chemical Compcsition
Program: A Manual. M. Shapley,. L.
Cutler. June 1970.

A user's manual for Rand's digital computer
program for solving complex chemical com-
position problems by determining the dis-
tribution of chemical species in nulticom—
partmented systems that minimizes the free
energy of the zystem while conserving the
mass of each chewical component. The toral
program, containing more than 35 subpro-
grams, is flexible. During a run, the user
may alter the data--e.g., add extra amounts
of some chemicals {stresses), thus chanying
the model's compositiocon and creating a new
problem. He may also control some cou-~
stants, cause computation and printing of
certain measures of amount of error, and
req2est various special computations and
messages. Finally, the program may be

used by either experienced cumputer pro-
grammers or those unfamiliar with progranm-
Bing methods because, first, the user
refers to the data element by easily re-
mnembered alphanumeric names and, second,

he gives operation instructions by control
cards containing one alphanumeric word.

228 pp-. Ref. 3Bibliog. (LC)

R—513-NASA A Study of User Behavior in
Problemsolving with an Interactive
Computer. M. J. Seven, B. W. Boehn,

R. A. Watson. April 1971.

A controlled experiment on the effects of

forced delay bhetween computer interactions.

Twenty subj;acts of varying experience used

JOsS in solving a planning problem.

Twelve weCe locked out between trials
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~-i.e., after receiving o current set of
results. The experimental findings call
into gquestion some common beliefs about
man-computer interaction. Subjects with

a 5-min lockout did better work in less
time and used less computer time tham
those with free access. An 8-nin lockout
proved disruptive, especially to experi-
enced users. Other findings suggest that
self-imposed restraint can also improve
problemsolving efficiency, that users’
acceptance of the system is not necessarily
z valid predictor of system effectiveness,
and that users were inaccurate in recalling
their problemsolwing behavior. There wvas
also evidence that some on-line users felt
pressured by the system to interact prenma-
turely. These findings should aidé in
evaluating interactive systeas. 5% pp.
Ref. (See also R-520, R~573, BR-584,
RM-6132.) {Author)

R-S514~-PR A Mzrkovian Flow Model:
Analysis of Movement in Large~Scale
{Military) Personnel Systeas. J. W.
Merck, K. J. Hall. February 1971.

First of a series of reports describing a

model of social mobility to provide infor-~

mation concerning patterns of movement,
projections of the existing population
into the future, and the impact produced
by changes in the rate of movenmexrt. The
model and computing procedures permit per-—
sonnel managers to create an information
syStem that describes the social and geo-
graphic mobility that military personnel
continvalily undergo. Derived from mathe-
matical concepts of Markovian processes,
the model is presented as a series of

FORTRAN subroutines capable of being used

on a variety of contemporary computers.

The model's principal attribute is its

capacity to create future e:pected values

given the starting distributions and a

matrix of transition probabilities. Other

options, ranging from the computation of
the trapsition matrix to the comparison of
projections under differvent conditions,
are peripheral sobroutines of the model.
but give it the flexibility required fo-
complete analysis of the rmovement of me .-

bers of a population. (See also k-534,

R~535.) 131 pp. Ref. (KB)

The

R—-519-PR Modeling the Video Graphics
Systea: Procedure and Model Descrip-
tion. T. E. Bell. December 1970.

This report presents both the process and

results of gemerating a computer system de—

scription for simulation purposes while
both hardware and software are under
development. The ilnteractive multiter-
minal Video Graphics System achieves low

cost by using as terminals modified tele-
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vision seis whose pictures are continuously
refreshed from a video disk by three scan
converters driven by a single digjital-to-
analog converter. An IBM 1800 process
controller receives dgraphic orders from
user programs in the connected service
machines (IBM 360s) and sends them to the
converter; it also handles input from ter-
minals. The documentation history details
the activities and elapsed time of each
phase of the 57-week effort; it can serve
as an aid in estimating the investment re-—
guired for such an undertaking, aprd the
conclusions can help simulators to document
and model more effectively. 92 pp- Ref.
(u¥)

B—520-NASA Conputer Systems Analysis
Methodology: Studies in Neasuring,
BEvaluating, and Simulating Computer
Systems. B. W. Boeha. 3September 1970.

A briefing reporting on tools and tech-

niques developed in 4 research efforts in

the analysis nof complex computer systems

{g-513, R-573, R-584, RM-5132). (1) Com-

puter system characteristics and activity

can be conveniently mrodeled in the proto-
typa ECSS (Extendable Computer Systems

Simulator) language while maintaining the

flexibility and powver of SINSCRIPT IX.

Standard aspects are handled by service

routines, and the user can insert his own

ECSS or SIMSCRIPT routines at vill. (2)

CPU utilization and throughput can ke im-

proved 30 to 300 percent by "tuning™ multi-

programmed systems. Small cha2eges in work-
load characteristics can produce large
changes in performance. {3} Choosinga conm-
puters by their performance on benchmark
jobs can be disastrous unless the tench-
marks are representative of the warkload.

{4) The complexity of multiprogrammed sys-

tems reguires techniques for isolation of

key factors in any effect. (5) In con-
trolled experiments in interactive man-
coaputer preblemsolving, time constraints
on c¢ohsole use produced dissatisfactior

--but also produced better results and

more efficient work. 53 pp. Ref. (NH)

R-525-NASA Mapping by Computer Graph-—
ics: Satellite Antenna Coverage. N.
Ostrander. October 1970.

Description of computer preparation of maps

and overlays, especially for satellite

antenna cuwverage. The exanmples were pro-

duced with an IBM 360/65 and S-C 4060

graphical plotter, using a data tape of

10,500 geographic points stored as 374

strings of alternate latitude and longi-

tude values. This is adegquate for maps

of scale 1:40,000,000 (at which a worlad

map is 40 in. wide). Rectilinear maps,

azimuthal maps, and polar perspective

C.
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maps (which show the earth as seen from

a particular satellite position) are ex-
rlained, with coordinate transformation
equations for each. The most efficient
coordinates for rectilinear maps are lati-
tude and longitude; for azimuthal maps,
direction cosines. Hith satallite rays
nearly tangent to the carthf using geo-
centric coordinates and a spherical earth
mnodel, coordinates can cause errors of
hundreds of miles. Latitude and longitude
corrections for the geosynchronous distance
of 6.166 earth radii are provided. The
methods given were used to illustrate a
worldwide television system in R-524,

53 pp.  (MW)

R-~534-PR A Markovian Flow Modeél: The
Analysis of Movement in Large—Scale
(Military) Persnnnel Systems-—Progran
Reference Manual. K. J. Hall. March
1971.

The second in a series of reports describ-

ing a model of social mobility that pro-

vides researchers with information on pat-—
terns of movement, projections of an exist-
ing population, and the impact produced by
changes in rates of movement. Intended for
the programmer/anmalyst, this report docu-
ments the specifications for generating the
state numbers defined for the model and for
using the set of FORTRAN subroutines that
make up the flow model program Package.

The report provides summary information on

the format of core arrays and tape records

and the identification of data sets. The
subroutine specifications ~over these
items: subroutine name, operation, argu-
ment list, calling-program dimension re-
quirements, input/output files, control
cards, and definitions and programming con-
siderations. 155 pp. Ref. {See also

R=-514, R-535.) {s¥)

R-535~-PR A Markovian Flow Model: The
Analysis of Movement in Large~Scale
(Military) Personnel Systems-—Program
Listings. K. J. Hall. March 1971.

The third in a series of reports describing

a model of social mobility, the study of

which will provide researchers with infor-

mation concerning patterns of movement,
projections of e¢xisting population trends,
and the impact produced by changes in rates
of movement. Intended to be used by the
programmec/analyst in creating a program
library, this report lists the 29 FORTRAN
subroutines that perform the operations
described ian the program package. The
storage reguired on an IBM 360/65 is given
for sach subroutine. Comment cards contain

4 step-by-step, natural-languaJje description

0f source-lanjuage statements. These list-

ings vill be useful when the programs are
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to be executed on another computer system,
or when a subroutine implementi;.g a new
operation is to be written. A sample pro-
gram is included. 170 pp. Ref. (See also
R-514, R-534.) {sm)

R-560-NASA/PR Experience with the Ex-

tendable Computer System Simulator.

D. W. Kosy. November 1970,
A review of the capabilities of the prc-
totype Extendable Computer System Simulator
conceptually described in RM-6132, pointing
out strengths and weaknesses of this ap-
proach to computer system simulation, and
indicating general design principles for
computer systel simulation language. ECSS
complies with these principles in heing
povwerful, flexible, readily extended,
easily used, and in producing models that
are economical to rerua. However, the user
should be given more leeway for unusual
cases, including greater freedom to skip
undesired operations via a more extensive
set of procedural statements. A computer
system simulation language should also in-
clude automatic ¢ollection of statistics,
with output summaries or trace output
available on demand. A representative =CSS
pr -gram is appended. 36 pp. Ref. {(MW)

R-573~KASA /PR Computer Performance
Analysis: Applications of Accounting
Data. R. A. Watson. May 1971.

Virtually all third-generation computer

systems collect and record computer ac-

countiny data. However, these data are
seldom used except at those installations
that use accounting data to charge fot
computer services. This report describes
the types of accounting data generally
available at most corputer installations.

Tt then discusses techniques for condition-—

ingy and reducing the data, along with

various reports on system performance and
vorkload characteristics that can be
generated from th~ data. The report
mainly concerns specific applications of
accounting—data analysis in computer per-—
formance analysis. The most heavily
stressed application omploys the statis-
tical analysis tools of rogression analy-
sis and cluster analysis to measure the
effects on performance of a major system
modification. Other applications of ac~
counting~data analysis include validating
and supplementing the data collected by
hardware or software measuring devices,
and use in developing effective computing
charging schemes. 74 pp. Ref. {(Author)

R-584-NASA/PR
Analysis:

Conputer Performance
Measurement Objectives and
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Tools. T. E. Bell. Febkruary 1971.
One of a series of studies on computer
performance analysis, this report is con-
cerned vith the recognition of objectives
and the choice of measurement tools for
comaputer performance analysis. In addition
tc the conventional tuning objectives,
model buildiung, simulation validation, and
operational contrcl are important., Data
collection tools for measurement and anal-
ysis range from simple, inexpensive ocnes
——audio and visual indicators, operator
opinions, and logs——to the most sophisti-
cated hardware and software monitors,
of the siaple tools can provide initial
indications of performance, but hardware
and softwvare monitors are usually necessary
for a thorough amalysis. Five binary
characteristics can describe a monitor:
{1)] implesentation medium, (2) separabil-
ity, (3) sample portion, (4) analysis
concurrency, and {5) data presentation.
An analyst should deternrine the character-
istics his analysis requires hefore choos-

-
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ing the measurement tools. 39 pp. Ref.
(DGS)
R-64 1~PR Generating Gamma Distributed

Variates for Computer Simulatior Models.

M. B. Berman. PFebruary 1971. ;
Compares two methods of generating random
variates for simulation studies from ganmma
distributions with non-~integral shape pa-
ranmeters. The commonly used probability
switch approximation method is exanined for
accuracy and compu-ation costs, while
Johnk's exact method is iavestigated for
computation costs. The probability switch
method approximates the gamma distribution
very closely for shape parameters ahovwe
5.0, poorly between 1.0 and 5.0, and not
at all below 1.0. Johnk's method, while
exact, is 2.5 to 3 times slower in the
shape parameter range of 1.0 to 5.0.
Johnk's methed is recommended for shape
parameters below 5.0, and the probability
switch method is recommended above 5.0.
FORTRAN routines for the tw¢ aethods are
provided. The data used to investigate the
accuracy of the probability switch method
is appended, as are selected plots of the
distributions and a discussion of pethods

to generate beta variates. 52 pp. Ref.

{Author)

R-670~PR BOOST: On-Line Computer pro-
gram for Estimating Powered—-Rocket
Perforpance. D. C. Kephart. February
1971.

User 's manual and program listing for
BOOST, a duick-response, interactive Joss
program that simulates the powered flight
performance of multistage booster rockets.
BOOST is tailored for minimum make-ready

(9

and fast turnaround to aid plannexs and
analysts in synthesizing new rocket con-
figurations and in exploring variants on
existing designs. BOOST "flies" a zero-
lift two-dimensional powered trajectory
over a spherical nonrotating earth. Coast-
ing stages, earth rotation effects, and

the postboost vacuum ballistic trajectory
associated wvith any set of rocket burnout
conditions are availablie as options. Ve-
locity losses due to gravity, aerodynamic
drag, and atmosphere,/rRoxzzle interaction

are considered. The rocket may be earth-
or platform—launched iato space, the at-
mosphere, or to the surface. BOOST comple-
ments rather than suppliants the more de-
tailed Portram ROCKEY program (RM-35384).
Appendixes include a summary chart of the
JO5S language. 60 pp. Ref. (8W)

R—687-ARP& On~Line Computer Pro-
grams for the Analysis of Border-Control
Problems. G. P. Schillimg, ¥. Torner.

February 1971.

Complex interactionss among military, techmi-
cal, geopolitical, and socioeconomic factors
constitute major problems for counterin—.
filtration programs intended to inhibit the
rovenent of hostile forces across defined
boundaries., This report describes two
versions of an on~line coamputelr program that
incorporates the methodology of a model of
bhorder control develcped in RM-6250; it
enables the user to analyze insurgency
situations without mathematical wanipala-
tions. The computerized versions of the
model peramit the ready investigation of
specific situations and the rapid testing
of new concepts with regard to their prob-
able utility under differemt contingencies.

t also permits testing of quantitative
sensitivity analyses f candidate border
Security systems and programs. Outputs
include a detailed account and projected
tine seguence of the number nf guerrillas
in the area of interest as a result of in-
filtration, interdictioe, recruitment, and
attrition. Por any futive date, these
numerical data are giver in terms of actual
numbers, area densities, and rates of
change. 63 pp. (KB)

R~700/1-PR Soviet Cybernetics Review,
Vol. 1, No. 1. FEdited by W. B. Holland.
Pebruary 1971.

Featured in this issue is a report by Barry

Boehm of Rand, who was invited by the USSR

Academy of Sciences in October to tour

prominent Soviet computing centers. His

detailed account provides an overview of
computing problems and successes in the

Soviet Union. Also of special interest is

an organizational chart of the Soviet

government that identifies all-union minis-
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tries and ministries of the union repuhlics,
plus important agencies. A survay article
on the automation of Soviet railways reveals
a nurber of different areas of railroad
operation. In an article discussing auto-
mation implementation on a broad scale, an
eminent Ukrainian econnsmist identifies
specific ways of closing the Soviet RED

gape. A recent International Symposium on
Computer-Based Automation of Scientific
Research is the basis for an article listing
saeveral projects in Novosibirsk intended to
facilitate Soviet research--in particular,

a light-pen graphics system and the AIST
multiple-user time—-sharing system. 81 pp.
{SCR is available to nongovernment organiza-
tions by yearlily subscriptions at $48.

Single issues: 3$10.) (XKB)

R-700,/2-PR Soviet Cybernetics Review,
Vol. 1, No. 2. Edited by W. B. Holland.
Barch 1971.

The 1971 State Plan includes a 20% in-
crease in computer production. Cy¥bernet-
icists Glushkov and Amosov are on the
Supreme Soviet. A. P. Ershov is the first
computer scientist elected to the USSR
Academy of Sciences. The M-3007, largest
of the IBM/360~1like ASVYT series, is in
use. With 36 million operations per
second, the CDC~7600 at the Joint Institute
of Nuclear Research is the fastest computer
in the coammunist world. Some 30 automated
management systems for entire industries

or economic sSectors are being implemented.

City management of Lemingrad 3is to be

antomated. Remote automatic contrvl of

automohile traffic in Mrscow is now being
tested. Czechoslovakia is being pressured
to Sovietize her compuvter industry and
restrict it to supplying peripherals and
small equipment. Soviet computing still
suffers from inadequate planning, p=rson-
nel, and jobs. The Ministry of the Elec-
trical Fngineering Industry has found only

27% of the engineers and 40% of the ap-—

plied mathematicians it seeks. 58 pp.

{SCR is available to nongovernment organi-

zations by yearly subscription at $%48.

Single issues: $10.) (M®W)

R-700/3-PR Soviet Cybernetics Review,
Vol. 1, No. 3.. Edited by W. B. Holland.
May 1971.

The 24th CpPSU Congress ordered major
national efforts in computing, automation,
snd systems analysis. High Soviet offi-
cials and executives take 3-month courses
in the systems approach and econometric
methods at the new Institute for Management
of the Natiaonal Fconomy. <The Agriculture
Ministry established a cybernetics research
institute~—the first step toward computa-
tional support for farming. Denying a .

‘ent input devices.

Russian report, CDC states there are nc
CpC-7600g outside the U.S. Feature art
cles describe problems with youth; lack
progress on medical electronics and on
State Network of Computer Centers; the
Donetsk, AKKORD, and other control syst
the first Soviet work on long-range for
casting; rnew applied mathematics faculd
at 4 universities; a light-pen device t
can photograph its alphanumeric and gre
displays. Binary-coded microfilm replec
punchcards and tape in tvhe 3arge c¢ompu#?
systein being developed by the Weather
Service. Extensive feasibility studies
a Belorussian m~dical reporting systemn
the first SCR bas seen. 67 pp. (SCR 13
available t~ nongovernment organizatior
by yearly subscription at $48. Single
issues: $10.) (MW)

R—=753-ARPA The Rand video Graphic
System—-—-An Approach to a General
Oser~Computer Graphic Communication
tem. K. Uncapher. April 19771.

A report prepared for the AGARD Avionic

Panel Technical Symposium on Data Handl

Devices, Istanbhul, Turkey, 1-4 June 19%

Cathode~ray-tube graphic displays offer

one of the most powerful and useful

man-machine communication paths. The [

Video Graphic System offers one impleme

tion. It serves 32 consoles; each has

full range of interaction and full
graphics, and accommodates up to 8 diff

Each console serves

the general graphic terminal for all tt

user's computer-based ne2ds. The user
access several computers from any termi

The system is based on the use of an

873-1ine TV monitor in each terminal.

conversion and buffered storage are cer
lized to improve performance and reducs
cost. The report describes system comg
nents, operating environment, hardware
software, consoles, and reliability and

perfornance. An all-digital approach t

the video system is now bheing designed

Rand. 20 pp. Ref. (Author)

R-787~NIH Computer Technigques for
Pseudocolor Image Enhancement. J. C
Lamar. June 1971.

Description of computer methods of crea

ing color separations for pseudocolor t

formations, made possible by improvenmen

in microfilm-generating equipment. A b

tone proceSs i1s chosen in which a pictu

is divided into many small areas and

pseudo-random patterns are plotted in e

Twanty-one patterns are designed. The

Datagraphix 4060 is programmcd to produ

35um microfiler frames containing plots

the patterns; their densities are estab
lished by densitometer reading. ' The ex
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amrples described are for creating pseudo-
color transformations based on the two-sep-
aration process, but the technijues are
applicable for processes requiring any
number of separations. A FORTRAN progran
has been written to create a 21-step gray
scale, with each step a rectangle con-
structed from the patterns. Two separa-
tions of the gray scale are genexrated by
the 4060, and a color scale is produced
using the separatiomns as the red and blue
records in the two-separation process. A
pseundocolor transformation of an image is
created also from digital data. 44 pp.
Rrrf. (See also R-596, R-597, RM-5297.)
{KB)

RAND MEMORANDA

RM4-3173~PR DPvnamic Programming, Intel-
ligent Hachinés, and Self-organizing
Systems. R. E. Bellman. June 1962.

A discussion of some aspects of problea

formulation and problem solution. The

relevance of these matters to the field
of intelligent machines is emphasized,
some connections with the theory and ap-
plication of dynamic programmirg are in-
dicated, and the practical application of
scientific pkilosophy as a technigque to
guide research is considered. 22 pp.

RM~3245-PR Pactors in Selecting and
Trainipg Programmers. A. Sweetland.
August 1962.

An attempt to develop criteria for the

selection and training of conputer pro-

grammers. Section I evaluates nine
classes of programmer trainees according
to their intelligence, motivation, and
classroom performance. Section II dis-
cusses vocationmal interest inventory.

Section III suggests areas in which fur-

ther research aight be fruitful {e.g.,

programmer characteristics, interests,

and aptitudes). 25 pp.

RM-3273~PR DETAB-X: An Improved
Business~Oriented Computer Languade.
S. L. Pollack. August 1962.
A description of a computer ianguage based
on the use of decision tables, DETAB~X
{(Decision Tables, Experimental). The memo—
randumr traces the evolution of computer
programming and the steps in its develop-
ment. The desirable features for a prob-
lem-aralysis technique are discussed, vto-
gether with a comparison of DETAB-X and
COBOL-61. DETAB-X vas developed at Rand

ERIC

as part of a continuing effort to devise
methods that will perwmit the Air PForce
and other large users of coaputers to re-
duce costs and time-~lags involved in de-~
signing and implementing data systems.

25 pp.

Ru—-5283-2R some Problems of Basic
Organization in Problem-Solving Pro-
grams. A. Newell. Deceaber 1962.

Part of a continuing study dealing with

artificial intelligence and with how hu~

mans process information. The study will
eventually lead to computer programming
tecknigques that will permit the construc-
tion of more sophisticated problem-solwing
programss than the game-playing and theoren-
solving type of progras common today.

This Memorandum discusses several of the

organizational issuec involved in con-~

structing a problea~solving program and

in applying it to actual problems in an

effort to detect the sources of informa-

tion contained in the progiam. 68 pp.

RA-3285-1-PR Learning, Generality and
Problem~Solving. A. Newell. February
1963. - ’

A revisiou of RM-3285. This menmorandum

discusses the role of learning in relation-~

ship to other concepts in the field of
artificial intelligence, such as generality
and problea solving. A Band corpater pro-
gram for learning, known as the General

Problem Solver, is described and its oper-

ation is discussed. 41 pp.

RM-3306-PR  ° FORTAB: A Decision Table
Language for S5cientific Computing Ap-
plications. G. ¥. Armerding. Septem-—
ber 1962. '

A description of a computer language,

FORTAB, developed at Rand as an aid to com-

puter programming. FORTAB is a decision

table language designed to be imbedded in
the well-established FORTRAN scientific
corputing language. Together they provide

a strong combination of computational depth

and program logic. 46 pp.

R¥-3320~PR AUTOSATE~~Part II:
Zvent~Chain Flow Chartinrg. ©O. T. Gatto,
E. M. Fairbrother. December 1962.

A description of event-chain flow charting,

a computer process that produces one of a

series of analysis reports for AUTOSATE

(an Automated Data Systems Bnralysis Tech-

rigue) . The concept of event chains de-

parts from the usual practice of flow

charting by "application" in that emphasis
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in the chaining process is on the event
creating the document rather than on the
application to which it belongs. Event
chains as control devices are also examined
a3 they were used to test the consistency,
compatibility, and completeness of a pro—
posed Depot Maintenance Industrial ¥anage-
ment System at Headgquarters, AFLC. The
computer program flow charts and instruc-
tions are provided for those interested

in making surveys of both proposed and
operational data systems using the

event-chain process of AUTOSATE. 103 pp.

R¥~-3324~-PR The Fifth Rand Computer
Symposium. Edited by F. J. Gruenberger,
November 1962.

An abridged transcript of the Pifth Annual

Rand Computer Symposiup, held at The Rand

Curporation, April 1962. The meeting

centered around the use of common computer

languages in command and control. The

Pentagon's anncunced disposition toward ome

such language, COBOL, received considerable

comment, and a definite guestion was raised

concerning the advisability of adopting a

common language for command and control at

this time. The implications, both in dol-
lars—-and-cents terms and in the possible
effect on the development of the state of
the art, could have a bearing on future Air
Force programs. 197 pp.

RM-~3327-PR he Rand-SHARE Operating
System Manual for the IBM 7090 Computer.
Edited by G. E. Bryan., September 19§2.

A manual of programmers' aids developed

at Ramd in cooperation with SHARE, an

organization of computer users formed to

facilitate the exchange of computer pro-
grans, for use on the IBM 7090. The
manual assumes that the reader is familiar
with the SHARE SOS ! xnual, and with the
published descriptions of the other pro-
cessors, and is concerned with the changes
and additions that have been made in the
various components of the cperating systen.

Tt= study has application in military and

“.viljan establishrents where data pro-

-@ssing machinery is used. 117 pp.

A Guide to the General
A.

RM=-333"~PR
Problem-Solver Program GPS—-2-2.
Newell. TFebruary 1963.

A detailed account of the internal struc-

ture of GPS~2-2, one of the versions of

the General Problem Solver (GPS), a com-
puter program for explorations into both
the general mechanisms involved in prob-
lem solvirng ard the way humans solve prob-
lems. The gross topography of the program
and a run-through of a simple problenm to

48

Put the parts in context are given. The
rest of the memorandum is taken up with the
various data structures used in GPS, the
subroutine uierarchy, the enbedding pro-

‘gram used to put GPS into operation and

teceive outputs on selected aspects of its
performance, and the information provided
for 2ach task enviconment. 158 pp.

RM-3447-PR Programming Languages and
Standardization in Command and Control.
J. P. Haverty, R. L. Patrick. January
1963.
A study of computer programming languages
in “he field of command and contirel. An
eva.uation of current programming languages
indicates that it is not now appropriate
to establish a standard programming lan-
Juage, but that planning for standardiza-
tion should begin immediately. Particu-
larly needed are a data-processing glos-
sary, magnetic tape recording formats, and
character sets. Also needed is a central
Air Force agency to establish measures of
performance, plan for standardization, and
coordinate computer selection. The study
suggests that the Air Porce take the lead
in directing and supporting research of-
forts to improve the state-of-the-art, and
that the present indoctrination pregqram
in computers and computer prograrming for
Air Force officers be supplemented by
courses in the established USAF schools.
In addition, a training program is urgent-
ly needed to develop a cadre of skilled
programmers in the Air Force. 75 pp.

RM-3588-PR The Heuristic Compiler.

H. A. Simon. May 1963.
An investigation of the kinds of prob-
lem-solving activity that are involved in
cemputer programming and the kinds of
language and representational means that
are needed to produce more sophisticated
compilers. Two major themes are presented:
{1) More of the programming hbyrdem car be
shifted from programmer to computer if the
computer is given some problem-solving
povers; and (2) if we are to have flexi-—
bility in a compiler language commensurate
with the flexibility of natural language,
we must first gain an understanding of the
vays in which meanings are represented in
natural language, and then devise repre-
sentations of corresponding power (and

ambiguity) for compiling languages.
137 pp.
RM-3609-PR A Computing Program for

Determining Certain Statistical Param-
eters Associated with Position and
Velocity Errors for Orbiting and Re-
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entering Space Vehicles. R. T. Gabler,
S. J. Belcher, G. D. Johnson. April
1963.

A computing program for deteraining errors
in posiition and velocity on a satellite
orbit. Error coefficients are computed
from analytic formulas. These mey be used
in the Turther computation of systematic
and random errors in the fFrediction of
satellite position and velocity. The com-
puting program handles the propagation of
variance-covariance and the determination
of confidence regions for position and
velocity estimates. 61 pp.

RM—-3646-PR R Generalized Assewmbly Sys-
tem. G. H, Mealy. Aaugust 1963.
A presentation of the first results of
research aiming to consolidate and extend
the state of the art of computer assesbly
system design and implementation. Assex-
bly systems are the real core of modern
programming used to prcpare problems for
calculatioa of solutions in digital con-
puters. The importance of proper design
of these systess is especially apparent
in the implementation of such large con-
trol programs as SAGE and SACCS. The
research vehirle covered here is the Gen-
eralized Assembly System (GAS), progranmed
in an erserimental form for the 7090 Data
Processik: System by the author. 87 pp.

RM-3669~PR Analysis of the Decision
Rules in Decision Tables. S. L.
Pollack. May 1963.

A discussion of decision tables, a frame-
wotk for describing a set of related de-—
cision rules. The tables can improve the
copmunication and documentation achieved
by previous techniques such as flow charts
and narrative descriptions of data process-
ing problems, particularxly those with conm-
plex decision rules. Decizion tables also
cffer system analysts the possibility of
aliminating inconsistencies and redundan-
cies in each set of specified decision
rules and of producing programs efficient
in the use of computer storage and running
tire. They also enable the system analyst
to determine if he has considered all the
possible dzcision rules that can be formed
from a particular set of conditions. The
author develcs for decision tables a
theoretical structure that serves as the
foundation for achieving these benefits.

77 ppe-

BN~-3675-PR
nology: 1.
1959-1962,
Holland.

Soviet Cybernetics Tech~
Soviet Cybernetics,
Edited by %. H. Ware,

June 1963,

W. B.

Seven sets of translations in the area of
Soviet cybernetics, together with commen-
tary and analyses on the status of cyber-
netics in the Soviet Union, and the direc-
tions of Soviet cybernetics research. This
volume is concerned with general computer
technology and cybernetics applications.
Tvwo mGre are anticipated: Volume IXI will
be on programming for specific computers;
Volume IIX, on hardware and specific
machines. 104 pp.

RE-3731~CC The Logic Theory HMachine:
A Model Heuristic Program. E.
Stefferud. June 1963.

A highly detailed program listing for the

Logic Theory Hachine (LT}, a computer pro-

grar wyritten in Information Processing

Language-V ({IPL-V), and developed espe-

cially for use as a pedagogical model.

The text portions expand on the docunsu-

tation in the listing, %tracing progrags

flow, analyzing routines used, and pro-
viding insight into the structure and de-
velopment of the prograr. LT uas origi-
nally programmed in an early version of

IPL to derive proofs of logic expressions

in the sentential calculus of Rhitehead and

Russell. 1In revriting it for use as a

teaching aid, a new method of replacement

o sub-expressions has been included, and

many minor changes effecting improvenments

in clarity have been incorporated-. Pea-
tures of the code that were unjustifiably
hard to expiain have been simplified. LT
can be implemented on any computer for
wvhich an IPL-V processor is available.

196 pp.

RH~3753~-ARPA Computer Recogiition of

On~Line, Hand-Written Characterse.

M. I. Bernstein. October 7%4&#.
Discussion of a method for reccgaizing
single, hand-written characters a&¢sing an
on-line graphical input device soch as a
digitizing pantograph, light pen, or RAND
Graphic Inp1t Tablet, as the piimary in-
formation source. Basically, thz method
consists of filtering and smoothing the
input stream to elirinate as much redun-
dancy as possible. Direction of the sty-
lus movement is guantized into one of
:ight directions, allovwing each stroke of
a character to be desci:ibed as a series of
connected straight-~line¢ segments. By elim-
inating various measures on the stroke,
the ?d~scription is size-, position~, and
rotation-independent. o restore sone
rotational orientation and to discriminate
between open, closed, and multi-stroke
characters, end-point comparisons are added
to the dascription. 33 pp. (See also
AM-4122-ARPA.)
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AM—-3778-pP7 i Rrief Teview of SIMSCRIPT
as a Simulating Techaique. M. A.
Geisler, H. M. Markowitz. July 1963.

A presentation of the underlying concepts

and structure of SIMSCRIPT. It is main-

tained that the key to understanding the
lanjuage of simulation and to developing

a more rigorous approach to simulation is

to have a SIMSCRIPT view of the world -in

terms of events, sets, and entities. A

specific example of a simple joh shop

routine is given to support this view. The
memorandum concludes with a revievw of the

1963 status of SINSCRIPT. 28 pp.

RM-3797-PR Soviet Cybernetics Technol-
ogy: II. General Characteristics of
Several Soviet Computers. Edited by
W. H. Ware, W. B. Holland. August 1963.

A collection of annotated transiations

concerning eight Soviet and Soviet bloc

computers. Noteworthy is the inclusion

of information on two little-known ma-

chines, the ™Luch" (Byelorussian) and the

"EPNST (Czechoslovakian), and some con~

mentary on the "Ural-4." An article on

the YBESHM-II"™ contradicts information

from other sonrces. 78 pp. {(See also

RM-2541, RM-3675.)

RM-380u4~-PR Soviet Cybernetics Technol-
ogy: ITI, Programming Elements of the
BESM, SYRELA, Ural, M-3, and Riev Com—
puters. Edited by W. H. Ware, W. B.
Holland; translated from the Russian
by A. S. Kozak. September 1963.

A translation from the Russian detailing

the instruction formats ior five of the

better known Soviet digital computers.

Some notes are included to help place the

machines in perspective. Charts give the

operation codes for the five machines,
alony with the origizmal Russian terminology
and its English translaticn. 91 pp. (See
also RM-3675, RM~3797.)

2M-3813-PR Technical Appendix on the
SIMSCRIPT Simulation Prog—amming Lan-
guage. B. Hausner, H. M. Markowitz.
August 1963.
Five tables presenting miscellaneous in-
formation which may be of value to the
programmer who wishes to use SIMSCRIPT in
some unusual way or to modify the SINSCRIPT
translator: (1) the layout of region IV,
above 31,000; (2) w short descriptionr :«f
each routine in the "System Packag«™: 73}
a short description of each routinz ..: the
Translator; (4) a listing of FAP routine,
KLRxX, whilh removes the first event of a
specified type from the calendar; (5) an

<0

alpkabetic listing of the table of con-
tents of the SIMSCRIPT nanual. 18 pp.

RM=-3842-PR A Compéerison of List-Proc-
essing Computer Languages. D. G.
Bobrow, B. Raphael. October 1963.

A detailed comparison of COMif, IPL-V,

LISP 1.5, and SLIP-—four well-knowun

list-processing computer langyuages which,

among them, exhibit.all the principal
characteristics of existing list-processis
languages. Important common features of
list~processing languages are reviewed,
and principal differences between the

four langquages are detailed. A rough comn-

parison shows that the landuagyes discusser

are all of approximately the saue speed.

Some heuristics are given to aid in the

sciection of one of these languages for

use in particular problem applications,

concluding that no one of the languages

considered is distinctly superior to all
possibl’=2 list-processing applications.

44 pp.

RN~3879-PR TIPL: Teach Information
Processing l.anguage. F. Dupchak. O0Oc-
tober 1963.

A presentation of TIPL (Tewach Information

Processing lLanguage), a computer progran

which checks the correctness of solutions

to problems written in Informatien Proc-~
essing Language-V . . *L-V). 7T is a teach-
ing aid designed to evaluate autopaticall:

both the correctness and the eificiency ol

a student's program. The first section of

the report is intended for the student.

It describes how he must prepare his pro-

gran deck and what conventions he nust ob-

serve. The second section describes how
the system operates and the manner in
which the instructor may wmodify old proh-
lems and add new ones. 32 pp.

RM-3976-PR Data System Design and Con-
trol Using AUTOSATE~~An Automated Data
System Analysis Technique. D. D.
Butler, E. M. Pairbrother, 0. T. Gatto.
February 1964,

Data system analysis, design, and contral

are growing areas of importance as the Air

Force increasingly employs electronic date

vrocessors. This memorandum describes an

cutomated data system analysis technique

{AUTOSATE) %hat can be used as an aid in

these thfee areas by providing informatior

orn data system flows and characteristics
tor the data system analysis phase and by
furnishing a useful tool to guide systenm
design and control. Included are all the
operator instructions, program logic flow
charts, and FORTRAN instruction listings
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for those interested in applying “he tech-
nique to data system surveys of both pro-
posed and operational system»s. 256 pp.
{Supersedes RM-3118.)

RM~4033-PR Computer Personnel Research
Group Programmer Performance Prediction
Study. R. N. Reinstedt, B. C. Hanmidi,
S. H. Peres, E. lL. Ricard. March 1964.

A report of the results of a study under-

taken by the Compnter Personnel Research

Group to gdain some insight into the rela-

tionship between rated job performance on

the one hand, and, on the other, cognitive
abilities, vocational interests, and bio-
graphical information of computer program-
mers. A test battery composed of the IBHN

Programmer Aptitude Test, the Test of Se~

quential Instructions (a research instru-

ment specially constructed for tkis study),
the Strong Vocational Interest Blank, and

a Personal Background Data Form was ad-

min’ “tered to 534 programmers {301 scien-

tif. and 233 business) representing 24

par.icipating companies. 71 pp.

RM~4122-ARPA The BAND Tablet: A Man-
Machine Graphical Communication Device.
M. Davis, T. O. Ellis. August 1964.
Description of a low-cost, two-dimensional
graphic input tablet and stylus developed
to conduct research on man—maciine graph-
ical communications. The tablet is a
printed-cii .uit screen complete with
printed-circuit capacitive-coupled en-
coders with 40 extermnal connections. The
writing surface is a 10" x 10" area with
a resolution of 100 lires per inch in both
x and y. The system does not require a
cemputar-controlled scanning syster to

locate and track the stylus. 30 pp.
Bibliog. :
RM~4133-PR Introduction to COBOL Pro-

gramming. R. H. Gregory, R. L.

Van Horn. April 1965.
An introduction to computer programming
with COBQOL (Common Business—-Oriented Lan~-
guage) , using COBOL~1, a simplified and
completely compatible subset of COS80L ihat
preserves the essential s .ucture cf the
language, but minimizes tue number of rules
and options the student has to learn in the
initial stage. The steps involved in using
a COBOL program are described and iilus-
trated: (1) program translation into ma-
chine lanquage by a data processor; (2) use
of the resulting machine language to con-
t. )1 the data processing. 140 pp.
Bibliog.

en
oS

BMH-4162-PR JOSS: Scenario of a Pilred
Report. C. L. Baker. June 1964,
A description of JosSS (Johnniac Open Shop
System), an on~line, time-shared use of
the rRand Johnniac computer, providing com-
putational service at a number of remote
electric typewriter consoles. As many as
eight users at once may communicate with
JOS5 by means of a smcoth languagde, spe-
cifically designed for on-line problem
solving. JO0SS handles many formula
evaluation Probles®s, providing the facil-
ity of a printing desk calculator as well
as the capabilities of a stored-program
conputer. It also provides varicus arith-
metic and trigonometric functions and
allows flexible output in user-specified
formats. A console consists of a stand-
ard IBM 868 typewriter with a slightly
modified character set and a small box
with a few indicator lights and activat-
ing switches. Tt uses continuous-feed,
sprocket-guide, single-ply paper in
8 1/2 x 11 sheets. The userfs input of in-
structions and data is type in green,
and JOSS responses in black. This Nem-~
orandur contains the narration accompany-
ing the filmed demonstration, the user's
inputs, and the resulting computer otvtputs;
little of the staging and action is
described. Apvendixes contain statements
of the problems solved during the demon-
siration and the longer, more detailed
ontputs. and ansvers to freguesntly asked
guestiols ahout the system. 51 pp.

RH-4*88~PR Studies in Data System De—
velopment: The Air Reserve Records
Center. S. L. Pollack. July 1964.

A description of the electronic data proc-

essing system of the Air Reserve Records

Center (ARRC). During its development

and implementation, it encountered many

problems that other large-scale systems

have faced or will face. This memorandum
describes solutions to some of these
probiems and explains several uniqgue and
wortlvhile features that were incorpor-
ated into the Records Center's systenm.

The study first describes the background

for its developnment, including the major

steps leadinyg to the current electronic
data processing system. It then discusses
its special features, and fimally compares
early proposals with the current system.
58 pp.

RM-4220~PR Studies in Data System De-
velopment: The OCAMA Weapon System
Project. E. F. R. fearle, R. J. HKason.
April 1965.

An examination oL a pioneering Air Force

effort to apply the computer to inventory

management—-the stock control and distri-
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bution systcem developed and operated by
the Dklahoma City Air Materiel Area
(0OCAMA). 7The Memorandum discusses changes
in system concepts, operations, and data~
processing eyuipment configuration over
the past nine years. <Conclusions are
dravn for gquidance in develoding other
large scale data systems. 55 pp. (Sea
Also RM-4188.)

R¥~4232-PR A Technigue for Improving
the Management of a Computer: Instal-
lation. R. L. Patrick, September 1964.

Describes the benefits of an informal

technigue for computer instzllation man-

agers to control the work force and gather
data suitable for reports to management.

The memorandum includes a statement of the

daevelopment of the technigue, a full de-

Scription of the computer operations array,

the uses of the management tool, and some

exakples of the system's cfficiency in a

Computer operation handling a stated work

load at minimum cost. 62 pp.

RM-4242-PE Hodify and Restart Routines
for SIMSCRIPT Experiments, H. K.
Karkowitz, R. C. Steorts. Jine 1945,

A presentation of routines to be usei with

any SIMSCRIPT simulation program. They

provide snapshot, modify, and restart
capabilitie. for the followivy game and
experiment applications: (1) man/machine

games in which the computer simulates a

system for a peiriod of time, humans then.

use the results to decide on changes in

policy parapeters for the following periods,

and the computer resumes simulations where
it left off but with policy parameters
modified; and (2) simulation experiments
in which snapshots of the simulated systenm
are recorded on tape at various points in
time. After inspecting the periodic and
summary print-outs produced by the simula-
tion, an analyst mnay specify a return to
some srzpshot, modify one or more parame-
ters, and resume simylation at that point.
Whiie this revised simulation is running,
additional snapshots may be taken so that
the process can be repeated. 69 pp.

RM-4258 PALL: QRAND's Automated Address
Book. G. E. Bryan, September 1964.
A description of a computer program de-
signed to improve the accuracy, speed, and
convenience of handling the paperwerk in-
volved in distributing publications of the
RAND Ccrporation. PALL (Prints aAddress
Lists and lLabels) maintains a master file
of some 850 organizations approved to re-
@lve varions categories of RAND reports,
In design and operation, the program re—

S

sembles a two~pass assembler and makes ex—
tensive use of modern string-handling,
pointer, and dictionary technigues. 91 pp

RH-4320-PF LIPL: Linear Information
Prccessiny Language. R. Dupchak.
February 1965,

Presentation of a new alternate format in

which IPL routines and data cen be repre-

sented. LIPL, a horizental, linear,
parenthesis format, is described. The
memcrandum also presents a nev JPL Basic

Process, Jlé4, for in-process loading of

LIPL routines and data. A description

and listing of the Jl64 routine is in-

cluded. 67 pp.

RM-4346~PR Factors Affecting Coding
Frrors. S. Owsowitz, A. Sweetland.
April 1965.

A discussion of several studies to deter-

mine the major factors contributing to

coding errors, the biggest problem in any
information system. The studies employ
various codes--numeric, alPha, alphanu-
meric, and mnemonic~-and use as subjects

Air Force maintenance personnel whose

coding routine is similar to the pmethod

of recordinyg real-world maintenance data.

Their coded information is keypunched and

the resulting decks analyzed to determine

which factors led to the highes=t and low-
est error rates. The tvelve major find-
ings are given in detail, and appear suf-
ficient to serve as testable hypotheses
for further experimentation. 38 pp.

RM~4390~PR Natural Language in Com-
puter Form. M. Kay, T. WR. Ziehe.
February 1965,

Description of a scheme for recording

text in computer-useable form so that

all meaningful typographical distinctions

are represented in a standard format.

Provision is made for texts in different

languages and different alphabets, and

for subsidiary material such as parallel
translations and coumments Of interest to
users and librarians. T™he basic set of
encoding conventions is indefinitely ex-
ten=ib’e to accomnmodate new kinds of ma-
terial. 1In particular, the memcrandunm:

(1) provides special facilities “or very

large bodies of data (by eabedding the

text encoding scheme in a general file
maintenance system), and a means of cor-

recting and revising filed material; (2)

describes computer programs which simplify

conversion of tex% From various sources
into the standard format; (3) discusses
the problem of and describes a flexible
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proorar for print.ng text which has been
reccrded in standard format. 90 pp.

RB~4395-PR Description of the Computer
Program for Aggregate Base Stockage
Policy of Recoverable Items. J. Y.
G. A. Michels. April 1965.

A description of a computer program to

calculate stock levels across a set of re-

coverable items which are generally char-
acterized by high unit cost and low de-
mand. The inventory policy followed is

to reorder a unit whenever one is demanded.

The assumed demand distribution is a stut-

tering Poisson vhkile the distribution of

response time is arbitrary, sinc> only the
pean Cesponse tiwe needs to be knhown. The
tachnique of Bayesian inference is used

f~~ demand prediction. Included with the

progra, {written in FORTRAN IV) is a de-

scriptﬁon of the structuring of the entire
program, flow charts, a definition of the
variables, and a listing of the scvrce
program. 80 pp.

Lu,

RN~4431--PR Digital Communications and
EDP for an Adwanced Tactical Air Con-
trol System: A Preliminary Study.

G. M. Northrop. January 1965.

A brief study offering suggestions for

circumventing sope of the potential diffi-~

culties that may arise with the introduc-
tion of digital communications and data
pProcessing in an Advanced Tactical Bjir

Ccentrol System. A three-phase program of

equipment acquisition is outlined, Phase I

oZ which would enhance present capability

while acquiring field experierce leadiag
in an evolutiohary manner to specific
operational regquirements for more comrplex
system elements. 30 pp.

RN~-4460-PR Programming by Question—
naire. A. S. Ginsberg, H. M. Markowitz,
P. M. 0Oldfather. April 1965.
A description of the program generation
concept, o programning by guestionnaire,
a techaique for reducing the cost and time
required t£o produce computer programs with—
in specified areas of application. The
menorandum describes the technique, zonm-
pares it to «xisting techniques, and dis-
cusses potential uses. The method is de-
scribed in terms cf the Job Shop Simula-
tion Program Generator {J3SPG), an example
developed to test the feasibility and
desirability of the concept. 49 pp.

Soviet Cybernetics Tech-
Descriptions of the

aAM~4461-PR

nology: 1V.

RIC

Aruitoxt provided by Eic:

AN=-11, MN-M, and MN-7 Analog Conmputers

and of Three Miscellaneous Electronic

Devices. Translated and edited by

¥. B, Holland. February 1965.
A collectjon of translations detailing
technical specifications of three Soviet
analcg computers, and of the Bpz-1
fixed-delay unit, the I-5 CRT imndicator,
and the VPRR-2 electronic device for con-
trolling tooling modes. The translations
have been made from equipment specifica-
tion brochures prepared for use by the
Soviet technical and scientific conxaunity
ar® Jor uge &t exhibits and trade fairs.
Bee - Jue of this ~nd because authors aund
origins of the information are not given,
there are some questions concerning tech-
nical accuracy or intended meaning.

27 pp. Bidliog. {See also RH-3675,
RH-3797, RHM-3804.)
RM-4467-PR Sone Reflections on a Sur-

vey of Research Problems in Computer

Softvare., P. H, Tomrge. Aapril 1965.
A reviev of the role of softvare in com-
piter usage and suggestions concerning
appropriate directions and emphases for
softvare research. Primary focus is on
the development of computer languages and
representations, the efficiency of the
programming and translation processes,
and the environment in which prograamers
and programs interact. The key problem
of making cowmputers accessible to the non-
professional user is also discussed.
32 pp.

RM-4506—-NASA Integration of Man and
Computer in Prelaunch Checkout of Ad-
vanced Space Vekhicles. R. D. Pepler,
J. G. Wohl., 3April 1965.

An analysis of the roles, information,

and interface display and control require-

ments for different levels of checkout
system automation. The levels of automa~
tion considered are: {1) manual (the
corputer is primarily used as a swvitching
matrix); (2) minimal (some of the more
routine cont 1 and evaluaticn functions
are delegate. to the corputer); (3) mod-
erate (the test sngineer can learn more
aliout his systen's performance through
feedback and reference information); and

{4; advanced {the checkout systenm can

adapt to pretest kodifications and can

reprogram test operations on line). The
study distinguishes bhetween the hardware
and software aspects of a man/computer
interface and stresses the impourtance of
srogramming rather than panel and console
desiqn. 92 pp.
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RH~U4511-ARPA The Reliablility of
Ground-Based Digital Computers. R. R.
Lowe, M. Warshaw. June 1965.

An attempt to estimate the availability of

a data processor by starting with the

smallest part and investigating its fail-

ure behavior, while concurrently construct-
ing a mathematical model of system avail-
ability vhich gives the desired results
for a 1ide variety of systems if the fail-
ure bchavior of the part, the service fea-
tures, and the size of the system are
know. BEstimates of current and predicted
systems availability appear as a fanction
of the size of the processor and the type
of service provided. Also studied are
problems of circuit design, logical design,
programming, -and maintenance. 292 pp.

Bibliog. &

N .

RH-4540-PK The Catalog Input/Cutput
Systen. H. Kay, F. Valadez, T. W.
Ziehe. March 1966.

A complete definition of the format used

for catalogs on majynetic tape and a de-

scription of the routines of the Catalog

Input/Output System. Catalog maps, cata-

log data, and tape labels are written as

logical records in a specially designed
blocking format. Beginnings and ends of
blocks, physical tapes, and catalogs are
explicitly marked. The Catalog Iaput/

Qutput System offers a variety of input/

output unit-control oyperations in addition

to the commands for reading and writing
data in catalog format., The reading and
wWriting commands are implemented on three
levels: Level III handles individual
data; Level II reads and writes logical
recoyrds; and Level I processes blocks of
information. 71 pp. ({See also RH-4645.)

R#-4563-PR Computer-Assisted Mainte-
nance Planning. P. J. Kiviat. July
1965.

A description 2f a computer program for

planning and schedueling base maintenance,

support and trainiag activities. The in-
puts are descr.iptions of base flying pro-
grams and naintenance, support and train-
ing policies; the ontput: are ’‘isplays of
base requirements for personnel anrd =2quip-
ment, worklcad control job check lists,
and personnel and equipment dispatch
orders. These outputs take into con-
sideration the scheduled naintenance sup-
pori. and tiraining tasks, but do not prec-
vide estimates of manpower or =quipment
for unscheduled maintenance. 62 pp-

RM-4573~-NASA Separable Redundant Com~
puters. L. D. Amdahl, L. T. Mast.

Septenbher 1965.
A suggestion for an arrangement of com-
puter triple redundancy to prcvide three
levels of conmputational capability: {a)
a triply redundant computer, (b) a dually
redundant computer plus a single computer
capable of working indepsndently, and (c)
t.ree functionally indepéndent computers.
This arrangement allows a failed unit to
be svitched out and shut down for repair
vlk‘le still providing buiit-in self-check-
inqg of an operatirg computer system.
40 pp.

RRA~-4636-PR Tabular Representations of
Hultivariate Punctions--¥itk Applica-
tivas to Topographic Modelirg. E. K.
Boehm. February 1967.

An apalysis of the computational space-

time tradeoff for various tabular repre-

scatations of multivariate functions,
particularly topographic representation
techniques. Performance comparisons as
related to terrain smoothness, terrain
diversification, and accuracy of depic-
tion are made of two contour methods, two
uniform grid methods, and the Rand vari-
able grid (microgrid) differential alti-
tude methad of tabular representation.

The microgrid representation is found to

he generally superior, but many problenms

have special properties which make other
mnethods more efficient. The {formulas
given are upper bounds of time and cost
for each methed; they shov whether oi not
it is necessar; to ahalyze a problem for
special stracture to make it computation-
ally tractable. Polynomial, statistical,
and analog methods are discussed briefly.

Graphic input devices, such as the RAND

Tablet, facilitate preprocessing and re-

duce costs in elapsed time and doll:-s.

Appendixes give anm algorithm and conver-

gence theorem for the contour tree repre-

sehtation, and describe the Rand microgrid.

80 pp. Ref. ({See also RM-5081.)

RE-46455-PR The Catalog: A Tlexible
Data Stracture for HMagnetic Twpe. H.
Kay, T. H. Ziehe. October 1965.

An ocutline of a generalized storage scheme

for large files of highly strurctured data

{or catalugs) and a description of their

realization on magretic tape. Eac. datum,

large or small, is assigned to one of a

nuaber of data classes of which a user may

define any numher, The over-all organiza-
tion of & catalog is given by a2 map that
inposes a tree structure on the set of
data classes. Catalogs may participate

as imdividual data in other cataliogs so

t.kat the structure of a file may be recur-

sive. A flexible addressing scheme not
only facilitates the retrieval of data and
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sets of data in response to easily formu-
lateé requests but also provides a basis
for updating catalogs. General procedures
called transformations can be used to de-
rive catalogs with new structures from

existing catalogs. 32 PP- [See also
R4-4390.)
RN-4729~-PR Event-~Chain Plow Charting

in AUTOSATE: A Nev Version. D. D.

Butler, 0. T. Gatto, October 1965.
A descriptionr of a new and more flexible
automatic event-chain flowcharting tech-
nique brilt on the earlier AUTOSATE method,
The Memorandunm: {1} discusses the system's
thiee phases (documenting system flows,
translating inputs into machine-readable
form, and producing eveht~chain flow charts
by covr _uter); (2) conpares the new systen
with the o0ld and considers the changes thas
bProduced it; (3) analyzes the system's four
Gptions for omtputs and Processing; and (4)
offers detailed process charts, progranms
listings, and operating instructions.
77 pp.

RM-4782-PR A Computer Simulatiom of
Adaptive Routing Techniques for Dis-
tribated communications Systems. B. W.
Eoehm, R. Mobley. February 1966,

Description of a coaputer podel of a dis-

tributed communications system. It is

written in FORTRAN IV and is designed to
test various adaptive Bessage romting
tachnigues. The program simnlates the

Progress of messages through the systenm

and measures the effects of the routing

techniques' adaptation to specified de-
grees of destruction of its links and
nodes. A listing of the program is given,
plus the pitfalls to avoid in developing
similar programs. 4i Ppa

R¥-4793-PR Relational Data File: A
tocol for Mechanizcd Inference Execn «on
and [: ta Retrioval., R. E. Levien,

M. E. Harocu. December 1965.

A description of the background and status

of a current project on automatic data

Storage and retrieval. The research en~-

Phamizes . he development and testing of

legical technigques for data retrieval and

inference-~making., The technigues are
being implemented in the form of computer
foutines and tested on A large body of
facts concerning the field of cYbernetics.

Various sections present the theoretical

bas2 of the proposed System, a sunmary of

the theory of relations, typical data re-
trieval requests, the key problens of
inference, technigues for practical reali-
zatien of the data file, output problems,

ERIC

Aruitoxt provided by Eic:

(See also Ki-3118, RM-3320, RH-3976.)

storage and brocessing problems, the data
file as a whole, the question of litera-
ture searching, and future steps to be
taken to extend the capability of the
system. 102 pp.

RM-48710-PR S¢  iet Cylernetics Tech-
nology: V. Soviet Prucess Control
Computers. Translated by W. B. Holland,
J. B. Gazley. Edited by ¥. H. ware,

W. B. Holland. Novenher 1965.

-Details of eight recently developed Soviet

control computers. The translations from
Soviet source material {vhere information
on the machines appeared) are extensively
annotated. All pictuces and diagrams from
the original source items are incladed, as
vell zs several photographs from other
Sources. The editors have appended many
explanatory notes and coements, and have
carefully checked each machine description
from a technological Standpoint. Ap ap-
pendix contains an alphabetical listing of
all abbreviations used in the original
Eussian texts. 92 PP-. -

BN~4849-PR Irtegrating Base Rainte-.
nance Management by Unifying Its rpfor-
mation Systems in ‘Nanuwal and Compu-
ter-Assisted Environments. 1I. K.

Cohen, B. V. [ 1ayxdo, P. J. Kiviat.
June 196 .
Suggestions for improving maintenance
managenent by unifying the information
system and by integrating the many func-
tions of the team. The suggested innova-
tions are: (1) integration of several
mznunal Jataz ‘duisition systems arouang

the on-goir ntrol of flight-line nain-

tenance; (¢, citension of this integra-

tion to allied maintenance functions; (3)

use of a computer to gen rate documents

for the management of preplamned activ-~
ities; (4) integration of other maintenance
functions with No. (3); and {5) full use

of an on-line coamputer for further improve-~

nent of the real-time function and coordi~

nation of several maintenance management
functions., These steps are to be viewed as

a general guide rather than as a rigid

sequence of ‘mplementation. 73 pPp-

RM~-4920-PR Computer Routines To Read
Natural Text in Complex Formats. P. a.
Graves, D. G. Hays, M. Kay, T. W.
Ziehe. August 1966.

A description of a systen of IBM 7040/44

subroutines that will accept natural-lan-

guage input with complex formats--e.gq,,
from books, journals, questionnaires,
clippings, library catalog cards--pre-
pared hy any typesetting device or otrher

SO
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machine (typewriter, keypunch, etc.).
Inputs are transcribed by the computer into
4 standard code for machine processing and
can be rearranged into any desired format
for storage or output. Different kinds of
information are recognized by explicit
narkers, position on the line or page, or
syntactic clues given by other iteams. The
subroutines can be used singly or together;
they may be called from either FORTRAY or
NAP programs. A detailed programmers!
guide is included. 143 pp.

RY~5005-8ASA Report or a Demonstration
Test of Computer-Assisted Countdown.
S. H. Drezper, O, T. Gatto, T. D
Wisniewski. March 1966.
An investigation of the interaction be-.
twveen man and computer im a countdown
environment. Possible benefits and Hrob-
lens of extending computer control are
als> explored. The demcbstration test
exzaines countdovn from the executive-
control level, i.e., launch director,
test supervisor, or launch-vehicle test
conductor. Tests and operations appear
as ib a normal countdowk script. Major
hardvare test components consist of the

. coaputer and the Rand Tablet, a man/ma-

~hine graphical coamunication device.
Osing the Rand graphic system, the exec-
utive can experiment, interrogate, pre-
dict, issue cormands, and rzceive re-
Sponses on a cathode ray tube display
from the central processing unit. Out-
puts presented include information deal-
ing vith time, script, status, and oper-
ational and engineering data. The test
introduces an inrnovation that enables the
executive to act onm-line vith a simula-
tion of the countdown: he can make
changes to the script or to the simula-
tion. 38 pp.

RN-5016—ARPA
Handprinted Text. 4.
ber 1966.

Describes a program, written in IBM 360

Assembly Language, that allows the user

of an on-line computer to print data and

direct .vaes on the BRAND Tablet with a

special pen and have them recognized and

dispiayed immediately. The schkere recog-
nizes 53 lettents, numbers, and s¥mbols in

a wide variety of printing styles, re-

quirirg only the usual conventions fol-

loved on coding forms. High-resolution
poeint~by-point per loction data are
gathered, displayed on tha cathode ray
tube screen, and analyzed vhile the
character is being written or drawn. An
average 100 data points per stroke {one
each 4 msec) are collected, filtered, and
thinned, A stroke is identified by such

Real-Time Recognition of
P. Groner. Octo-

clues as saquence of directions. corners,
and end-point location, and also by con-
textual clues vhen necessary. Hultiple
stroke symbols are recognized by the
identification and relati\ : location of
the comstituent strokes, regardless of

the order in vhich they are written. The
pen track is displayed until the character
is recognized, and is then replaced by a
standard hardware~generated version of the
character. Previously written material
remains on the display until removed.,
Changes, insertions, and deletions are
easier than with pencil and paper. Ex-
periments with groups of programmers,
engineers, and secretaries indicate that a
half~hour training period is sufficient,
with 90 percert immediate recognition by
the system. .2 scheme is in daily use

in An experine.cal problem solving systenm
at Rand. 59 pp. Ref.

RM-5028-PR JO0SS: Arithmetic and PFunc-
tion Evaluation Routines. I. D. Green-
rald. September 1966.

A description of the programming of arith-

metic and function evaluation routines for

JOSS from a programmer's point of view.

JoSS fuactions are divided into three

groups: arithmetic operations {including

exponential and square root), elementary
transcendental functions, and number dis-
section functions. The four arithmetic

operaticns {add, subtract, multiply, di-

vide) and square root treat the operands

as exact nine-diq:t numbers and produce
true results rounded to nine digits. De-
scriptions of the arithmetic routines are
presented in gross verbal flow-charts,
amplified by commentaries. The discussion
of the transcendental functions emphasizes
the analysis done to achieve almost

-nine-significant-digit accuracy in the re-

sults and shows how special cases are
handled to hit certain "magic" values on
the nose., Program flows of the number 3lis-
section functions demonstrate hov a sophia-
ticated tocol may be supplied to the user

v th trivial expenditure of progranmming
erfort. 51 pp. (See also RM-5058.)

RP-5044~PR JOSS: Console Service
Routines (The Distributor). I. D.
Greenwald. Saptember 1966.

R description of the function of the J0SS

distributor, which handles all input and

output from the user stations ahd tele-
types. A major design criterion was to
prevent "stare-down," a condition in which
the computer and a conzole may be waiting
for ezch other. The distcibutor pakes
certaia that each console is ia the appro-
priate state, transmits and encodes all
input and output, keeps all lines vitkin

ot
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alloved lengths, ensures that characters
are not lost during carriage raturas and
page changes, and sees that upper or lover
case is printed according to user’s type-
writer shift. When the console is turned
off, the distributor disables the station
while the monitor "tidies up,™ and then
enables it for the nexf user. An Appendix
contains program documentation, consisting
of a Station Coutroi Register table aud
the nine consoie service roucines. 34 pp.
{See also RA~5058-PR.)

R¥-5058~PR J#)5S: Introduction to a
Helpful Ascistant. cC. L. Baker,
August 1966,

4 step-by-step deponstration of JOSS-—a

systen designed to provide the individual

scientist and engineer with a personal
computational service ismediately avail-~
able, whenever required, in his own work—
ing environment., The distingnishing fea-
tures of JOSS are: mobile conscles
equippeda vith electric typewriters for
input and output; highly readab.e and
powerful language for nueeric computation;

English capitalization, spelling, and

punctuation rules; easy editing; quick

response; exact imput; familiar decimal
arithmezic; exact output; uuxd report-
guality formatted output. The intimate
iaterac:tion betveen man and machine per-
mits the JOSS user to eXercise judgment
continually during the course of computa-
tion, changing and modifying the proce-
dure as he wishes. This is one of the
nnique aspects that distinguishes J0OSS
from other systewms and has led to its
enthusiastic adoption by the RAND staff.

This talk was presented to the Eleventh

Annual Data Processing Conference at the

Oniversity of Alabama Birmingham Center

on & May 1966. 50 pp.

RM-5081-PR A Compact Statistical Meth-
od of Topougraphic Representation. B. #.
Boeha, J. E. Rieber. PFebruary 1967.

An information regeneration method embod-

ied in a FORTRAN program for storing topo-

graphic maps in a digital computer in com-
pact form. A statistical model of the
terrain is used. The major outlines of

the topogranhv are entered directly. When
the altit - any point is desired, the
interstic are "fleshed out" by regenera-

tion froe ihe probability distribution of
altitude variations, thus trading computer
storage for execution time. Any desired
degree vi r.2lism can be achieved at in-
creased space/time cost. JTf realistic
iepresen®tation of a particular area is
saeied fur detailed analyses of the in-
flusnce of terrain, the direct representa-

tion metheds described in RM-4636 are rec-

ommended. The statistical method is pref-
erable for broad-brush analyses, in par-
ticular for terrain variation in a Honte
Carlo analysis. &7 pp. Ref.

RHE-5085-PR A Computer System for In-
ference Execution and Datza Retrieval.
R. E. Levien, H. E. Maron. Septesber
1966.
Describes the Relational Data File, a
corputer-based data retrieval system now
partly operational, capable of stcring
nillions of fazts and of retrieving data
both directly and througk logical infer-
@ence. A large collection of informatiom
about cybernetics research wvas used &S
the data base. PFacts are stored im the
form 9f sentences in an artificial infor-
mation language, each represeating a ki-
nary relationship between two entities.
Data are entered by reaus of special in-
put forms; a translation prmgram in a
special programming language, POREHAN,
derives the relational seutences that are
then intexnally coded and riorsd in the
data file. An intensional fil= that stoeres
facts zbout relationships permits many data
sentences to be derived when neeled,
rather than stored explicitly. «ounting
space for all auxiliaries, ¢ne IBH 1301
disk holds 232,000 sentences in the infor-
zation language. The system operates on
an IBR 7044 ccaputer. 35 pp. Ref. (See
alsoc BM-3793.)

RE-5108~1-PR Russian-~Erglish Diction-
ary of Cybernetics and Computer Tech-
nolegy, Second Bdition, Revised and
Enlarged. ®. B. Holland, February
1969.

The second editioa of the Raud Russian—En-

glish Dictionary of Cybernetics and Con-

puter Technology c¢ontains over 300 new

najor entries, making a total) of 2050

major entries and about 3300 scbentries;

each ~=uabentry defines a key term as it
appe:srss in frequently enccuntered phrases
and special constructioas. MHWany cotrrec-
tions and impreovepents to the previous
definitions have been made. 4s before,
entries are nmade for terms encountered in
the Soviet cybernetic literature, without
any attempt to define the field or to as-
semble a complete glossary. The diction-
ary is entirely machine-processed fron
punchcards and magnetic tape, and is pho~
toreproduced directly from computer print-

out. 261 pp. (BW)
R¥-5129-pPR Programming by Question-
naira: How te Construc% a Program

Generator. pP. . Oldfather, a. s.

e
oY
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Ginsberg, H. H. Markowitz. November
1966.
A reference manual for the Programming by
Questionnaire technigue, presented in
sufficient detail tc enable a prograumer
to construct a program generator. Famili-
arity with the coentent of RH-LU6) would
be helpful to the user, and a knowledge of
SIMSCRIPT i mandatory. The forms, use,
and operation of the four compoLents of
the program generator are described in
detail. A summary of technical details
and complete Editor program listing are

inciluded as appendixes. 153 pp.

BEM~-5135-PR Soviet Cybernetics Technol-~
ogy: VII. ALGEC--Report on an ilgo-~
rithmic Language for Economics Calcula~
tions (Preliminary Version). Translated
from the Russian by ¥, B. Rolland, J. B.
Gazley. September 1%6:.

A working version of an expansion of the

international higb-level computer language

ALGOL 60 to meet Soviet economric planning

needs. A comnmittee headed by M. A. Korolerv

vas directed by the Soviet government to
create sich a language. ALGEC converts

ALGOL 60 for use with the Cyrillic alpha-

bet, provides for handling text, editing,

list processing, and for access to indi-
vidual items on lists and arrays. The Rand
translators of the Russian draft show all
changes from the original ALGOL 60. ALGOL
conventions ignored by the author have been
restored, and ambiguities clarified. Defi-
nitions ¢f terms and syntactic units have
been indexed. Raossian-English and En-
glish-Russian glossaries of all ALGOL and

ALGEC terss and an annotated bibliography

of 12 Rand publications on Soviet cyber-

petics technology are appended. 158 pp.

RN~5136-PR Soviet Cybermetics Technol-
ogy: VIII. Report on the Algorithamic
Language ALGEC {Final Version). Trans-—
lated from the Russian by W. B. Holland.
December 1366.

A translation of the final version of the

new Soviet Algorithmic Language for Eco-

nomics Problems (ALGZC), a general-purpose
computer programming language that can use
both Latin and Cyrillic alphabets arnd
either Russian or English reserved wurds.

Based on ALGOL 60 and SUBSET ALGOL 60,

ALGEC has been modified to permit the

handling of tables, records, indexes,

and documents of complex format and vari-

able length; and to provide a means of

selecting and processing individual itees
from such documents and from nonnumerical
textual matter. Ideas and input—output

procedures were taken from COBOL-61. The

memorandum includes a translation of #4.

Korolev!s article on the development of

o8

ALGEC; a brief biographical note on the
Russian authors and editor:; a Russian~En-
glish glossary of ALGEC terminology; and
an BEnglish-Russian glossary included in amn
index to definitions of terms and syntac-
tic units. A bibliography of Rand publi-
cations on Soviet cybernetics and computer
technology is appended. 152 pp-

R¥-5150~-PR % Simple Scheme for Pormal-
izing Data Retrieval Requests. M. H.
Tonge. May 1967.

A description of an experimental scheme

for translating data retrieval requests,

expressed in reasonable "natural" lan-
guage, into a formalized format. The sinm~
pis translation procedure, which imnedi-
ately feeds its proposed translation back
to the aralyst, uses rules depending on
the position of words in the request and
simple semantic information 22out the

class of words. It is programmed in a

list processing language (IPL-V) aad is

oriented toward a relational file organi-
zation. The present scheme is designed

to process a single request rather thanm a

dialogue of requests and retrievals. Also,

the translation procedure is not yet
coupled to a retrieval process. 38 pp.

Ref.

R¥-5157-PR Soviet Cybernetics Techr.l-
og¥: IX. ALGEC--Summary and Critique.
N. Hirth. PFebruary 1967.
A summary and evaluation of the prelimi-
nary and final versioas of ALGEC, the So-
viets?! Algorithmic Lauguage for Economics
probleas. A coumputer: programming language
for econonics data processing, ALGEC is an
almost pure extencsion of ALGOL 60. The
deletions are ir conformity with the
TPIp-approved SUBSET ALGOL. The extensions
add featyres cbviously needed tec haudle
noanumeCic datz. While not a complete
list processing lanqu.:ge, ALGEC appears *to
be adeguate for business data processing,
vith the possible exception of decimal
arithmetic. Also, input-output transfers
cannot be identified by source. The re—
tention of nested strings from ALGOL is an
unnecessary complication, and the use of
COROL-~style data structures (lists) pre-
cludes the handling of data with complex
and dynamically varying relationships.
pefinitions lack precision, and the seeran-—
tic and syntactic rules are unrealistic.
51 pp. [See also RM-5135, RA-5136.)

BM-5162-PR Programming by Question-
naire: The Job Shop Simulation Pro-—
gram Generator. P. M. Oldfather, A. 5.

Ginsbery, P. L. Love, A. M. Harkowitz.,
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July 1967.
A description of the Job Sho» Simulation
Program Generator, an application of the
Programming by Questionnaire technique
developed at RARD to reduce the cost and
time required to produce large computer
programs, particularly those rejuired for
simulations of portions of the Air Force
logistics system. The user can ohtain a
computer program by filling out a multi-
ple-choice juestionnaire covering aspects
of the job shop he wishes to sigmulate.
Ansvers are punched on sever-cdrds that
are fed to the progrim generator, which
checks the sanswvers for consistency, gen-
erates the program, and produces the data
specifications. The user then conpletes
the data deck according to the specifica-
tions, adds it to the end of the proyran
deck, and submits the entire program to
the computer. The output ceonsists of in-
terim reports on resource utilization,
job statistics, and queue statistics, and
a4 final summary report. The functions of
the various routines and the mpeaning of
the variables in the SIMSCRIPT dafinition
deck are given for the use of SIMSCRIPT
programmers. 115 pp. Refs.

RM-5183~PR The Application of On-~line
Graphical Techniques for Programming
and Operating a "Moving NetworX" Moni-
toring Display. L. Chesler, R. Turn.
January 1967.

Describes the structure and operating

procedures of experimental computer pro-~

grans used to siamulate a real-time moving
network display of spacecraft checkout
operations. Proposed in RM-4678 for

use by the human monitor of an automated

prelaunch checkout, the system dynamically

shovws, ir network form, the successive and
concurrent stages of a coumplex process.

The pPrograms were written in MAP for the

IBM 7040/7044 computer system te be used

with the RAND Graphic Input Tablet and a

cathode ray tube display screen. The Tab-

let is used for on-line construction of the
initial network and for operation of the
simulation programs. (A complete program
listing is available on request.) 98 pp.
(See also pM-4122.)

RM-5216-PR JO0SS: TUser Scheduling and
Resource Allocation. G. E. Brvan.
January 1967.

A detailed description of the monitor,

the supervisory unit that exercises over-

all control of the J0SS system's operation.

The monitor acts as a scheduling,

resource-alloccating, and synchronizing de-

vice, deciding priority and ensuring that

all data and hardware necassary for a

particular action are simultanevusly avail~

ERIC

Aruitoxt provided by Eic:

able. This memorandum covers the priority
gqueue structure, the hardware components
comprising the JOSS environment, and in-
structions for operations of the JOSS sys-
tem. 98 ppe.

RH¥-5217~PR J0OSS: Accounting and Per-
formance Measurement. G. E. Bryau.
June 1967.

A description of those portioms of the

nonitor, the JOSS system's supervisory

unit, that produce accounting records

for charging functions and that gather

performance statistics descriptive of

typical user operation, over-all systen
usage, and machine performance. Charges
for JOSS usage are based on the product of
machine time and core space reguired plus
the product of space and time required for
long-term storage of programs and data on
the disc file. Charge units are accumu-
lated during JOSS operation and recorded
on magnetic tape. The reports produced
fron the tape trecords record charges and
other characteristics of individual JOSS
sessions and the total usage both by de-
partment number and by project nuaber.

Muoch of the code and storage im the JOSS

system is devoted to recording the occur-

rence of events that will help deteraine
the system's performance and its operating
environment. Certain data are displayed
each minute on the J055 master console,
and other more global data are recorded

in memory and displayed every four hours.

The four-hcur summary is periodically re-

duced by a JOSS program to give profiles

of both the system's over-all operation
and of the characteristics of individual
usage of the syster. 69 pp. Bibliog.

RM-5218~PR
Ce. L. Baker.

JOSS: Console Design.
February 1967.

. Describes the development at Rand of a
" remote typewriter console for use with

JT55, Rand's personal on-line coaputing
service, and demonstrates the extreme

care that must be taken to design an ac-
ceptable console for personal use by cas-
uval users. The input/output version of
the familiar IBM Selectric was selected
as the central element of the console he-
cause of i1ts excellent keyhoard feel, its
high-quality output at a speed cof 150
wvords per ninute, its compact size, and
its relatively ilow noise level. Prinary
considerations in the design of a console
to house the typewriter included dimen-
sions rejguired for operator comfort and
convenience, console mobility, the pro-
jected number of rejuired electronic con-
ponents and their packaging, and the in-
corporation of the associatel switches and
indicator lights in a smnall auxiliary ccn-
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trol box. Discussion of the physical con-
sole is followed by an overview of the
logic reguired to enable the user and JOSS
to share the tyvewriter productively in an
interactive conversation. Finally, a de-
tailed description of this logical design

is given in hardware terms. 125 pp. Ref.
Bibliog.
RM-5220-PR The JOSS Primer. S. L.

Marks, G. ¥. Armerding. hugust 1967.
Introducton to JGSS, RAND's time—shared
computing system, for the beginning user
with examples illustrating the systea's
basic elements, which can =asily be
learned without programming experience.
Seated at a mob.ile consoie connected to
a computer via telephone lines, the Prip-
er reader follows the instructions step
by step, duplicating examples, trying
variations, and observing results. He
types coamands ian imperative English
sentences, instructing JOSS to pexform
procedures in arithmetic, algebra, trig-
onometry, and logic. JOSS responds with
answers in user—prescribed formats and
with error ressages that help the user
correct errors and resume processimng.

Toc extend the bedinner's knowledge of
J0SS, the Primer concludes with lists
of J0sS commands and functions and sug-
gested reading in the Joss literature.
44 pp.

RB~-5257-PR Joss: Disc File System.
I. D. Greenwald. February 1967.
Describes the user program and data stor-
age system of J0SS, Rand's perscnal, on-
line, time-shared ceaputing service, in
order to provide maintenance perscnnel
with proygram documentation for the cor-
rection or modification of file~handling
routines. The JOSS filing systes pro-—
vides the user with a service that will
save him from retyping frequently used
programs and/or data. It will also sup-
ply a limited program-chaining Capability.
Since this type of service implies low
user demand for file action in terms of
total session time, there is little con-
cern with the time to service such de-
mands. On the other hand, the amount of
primary storage occupied by the
file-service routines and associated core
bufffers is of considerable concern.
43 pp. Bibliog.

RM-526U—-PR Computer Aids for Aerospace
Design and Engineering: Innovation,
Economics, and Public Policy. C. P.
McLaughlin. July 1967.

A discussion of the applications of com-

60

puter systems to the #eapons systems de—
velopuent process, with emphasis on the
role that the government might play in
promoting, supporting, and implementing
development of nev computer-based systeas
for enhgineering support in the aerospace
industcy. Potential payoffs to the gov-
ecasent lie in reduction of design costs,
improvement of design and product perform-
ance, enhancement of engineering creativ-
ity and productivity, and reduction of
lead time for design, prototype produac-
tion, and final production. A nuamber of
alternatives are open o the government

in increasing the rate of development ani
diffusion of computer technology in in-
dustry. To determine the level and nature
of such support, it is recommended that a
study be made of the specific economic
benefits that would result. 60 pp. Refs.

BRM-5270-PR JOSS: Central Processing
Houtines. J. W. Smith. August 1967.
3 reference guide for JOSS users to (1)
the language used for couching instruc-
tions to JOSS; (2) J0SS's responses to
instructions; (3) the collection of ma-
chine-~language routines {in JOSS's central
coeputer) responsible for interpreting and
responding to instructions; and (4) the
details and decisions that bilaterally in-
fluanced the language and the design and
ispleaentation of the routines. The ayr-
jad details of total system design are
given constant exposure, and particular
emphasis is placed on the delicate balance
and symbiosis that must exist among systenm,
language, computer, and routines and on the
pervasive effects of each component on the
others. The material is presented in a
narrative form, augmented by flew-chart
representations of most of the principal
routines, and is in part designed to serve
as prolegomena to the annotated machine-
language listings of the routines {copies
of which are obtainable from RAND).
190 pp. Bibliog.

RH~5288-1-PR pigital Computer Simula-
tion: The Mllocation of Computer Tise
in Comparing Simulation Experiments.
G. S. Fishman. October 1967.

An improved step-by-step procedure for

minimizing the computer time needed to oh~

tain a specified statistical precision in
the comparison of simnlation experiments.

The simulations are considered as covari-

ance stationary stochastic processes, as

explained in RM-4393. Fell-knoun
time-saving methods for reducing varianmce
by inducing positive correlations batveen
the experiments and high negative corre-
tations between replications are included
in the procedure. Results show that for
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a given level of accuracy, significantly
less computer time is required when sample
sizes are determined by the method sug-
gested in the study than when they are
equal. Also, small differences in the
autocorrelation functions are important
vhen each process is highly correlated.
The suggested two-stage procedure pro-
vides initial estimates for determining
sample sizes and final estimates for
testing hypotheses. Graphical analysis
suggests that the efficient allocation
is not very Sensitive to small errors in
the estimates of population parameters.
32 ppa Ref.

RM-5290~ARPA Dataless Programming.

R. K. Balzer. July 1967.
preliminary specifications and an example
program ot the Dataless Programming Lan-
guage. Based on PL/1 syntax, this high-
level computer prograaming language shares
many features with APL, some with COBOL,
and uses the "bug" ({(peinter) of i6. Bas-
ically, the program is a set of specifi-
cations of manipulations to be performed
on a set of data values vithout regard to
tho details of data representation, ac-
cessing, space requirements, etc. These
are handled in a separate phase of data
declaration. All data and function state-
ments are expressed in one simple, canon-
ical form. Changing the data representa-
tion has no effect on the source progran;
thus the data representation can be spec-
ified after the program is written. Fa~
cilities are provided for handling arrays,
lists, double lists {with forward and
hackvard links), rings, double rings,
structures, and structures of other struc-
tures, such as arrays of lists of struc-
tures. Other data represeantations camn be
used by providing the necessary data
handling algorithms, which may include
calls to external programs written in any
language. 52 pp. Ref.

RH~5322—-PR J0SS: Problem Solving for
Engineers. E. P. Gimble. May 7967.
A step-by-step demonstration of the basic
principles of JOSS cperation to enable
engineers to solve progressively more in-
volved problems in numeric calculation.
Following an overviev of the JOSS systen,
including descriptions of the console and
langunage, «Xxamples of JOSS input and out-
put demonstrate how the basic commands,
both direct amd indirect, are applied.
Direct comrands are used to solve prob-
lers vhen only a few answers are required,
and indirect commands are used when many
answers are required, when many variables
j » to be set, or wvhen a number of steps

quence. Special J0SS technigues allow
the user to choose between several accept~
able commands, to minimize function argu-
ments, and to direct JOSS to "dress up"
output with headings and condensed print-~
out. A filing system provides long-tern
storage for prodrams and data and elimi~
nates the need for retyping frequently
used material. The appendices include

a list of legitimate JOSS commands, a
description of tke use of expressions

and propositions, and a discussion of the
available J0S5S fanctions. #5 pp.

RM-5359-PR JOSSs: 20,000 Hours at the
Console~—-A Statistical Summary. G. E.
Bryan. August 1%67.

Results of the first year of JOSS opera-

tion on the Digital Zquipment Corporation

PDP~-6. The gathering of data for revenue

accounting and for producing performance

mneasures of the J0SS system and its users
is a major function of the monitor, the
system's supervisory unit. As generated

by the instrument .no programs, statistics

on asage indicate tiut over 700 individuals

make use of JOSS service. Every month U400
different users generate over 200 sessions
each day. Typical user sessions last U5
pinutes and average ¢ minutes of computing
time, although 50 percenkt last less than

7 seconds. During an average session,

15,000 JOSS statements are executed, and

6£8,000 arithmeti operations are perforaed.

JBSS user reques are substantially dif-

ferent from thos ade on other time-shared

systems: there a relatively large
number of reques for short awmounts of
computing and a .:iatively small number for

a large amount computing. The amount

of computing, + =ver, is by no means

trivial, as see from the number of state-

ments and aritl etic operations performed.

45 pp. Refs. .ibliog.

RM-5367-PK Joss Notehock. G. E.
Bryan, E. W. Paxson. August 19567.
A loose~leat reference guide for J0SS
sophomores, who have had experience at
a console and are familiar with the in-
troduactory JOSS literature {R¥-5058-PR,
RM-5220~PR, RM-5322-PR, RM-5577-PR). In
addition to the basic tutorial material
on JOSS language, commands, apnd functions,
practical instructions are given on how
to insert paper and change ribbons; type-
writer settings; procedures for contacting
J0SS; and actiens to take in the event of
console, line, or machine malfunction.
Twelve annotated sample programs ace in-
cluded, together with an index that com-
plements the heavy cross-referencing used
throughout the notehook. 1In contrast to
the more technical J0SS publications,

E l(ft be performed ii a prescribed se-
Phrir o e

el
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these notes generally eschev detailed dis-
cussion in favor of informal interpreta-
tion and exemplary material. 157 pp-
Bibliog.

RM-5377-PR JOSS Language. G. E. Bryan,
J. W. Smith. August 1967.
2 Jo0SS user's portfolio containing three
brief reference summaries of the actions
that can be requested of JOSS and of the
language for reguesting these actions.
The snmmaries are presecrited in varying
formats to suit the user?s convenience: a
pocket-size book for personal use (Pocket
Precis, 17 pp-), 2 larger and more complete
piece for dest-teop or console use {Apercy
and Precis, 23 pp.), and a poster-size sum-—
mary for the bulletin board {Poster Precis,
1 p.). The precis demonstrate that the
language provided for JO55 is terse, unaip-
biguous, and readable, stressing familiar
Erglish termimology and purctuation and
with relatively feuw rules governing correct
use. The speed and ease of interactiom be-
tween JOSS and the user, the simplicity of
the language, the use of familiar decimal
arithrmetic, and JOSS's precise error and
status reporting combine to allow most
probleas to be solved by an understanding
of the problem at hand and a list of JaSs
comrands and functions.

RR-54248-PR A4 Survey of Soviet Work in
the Theory of Companter Prograaming.
8. A. DiPaola. Octoher 1967.
A critical survey of Sowviet efforts to
develop a mathematical theory of computer
programmzing and automatic programming

.methods (PP or prograamaing programs).

The study traces the development of the
nogperator” theory of A, A. Lyapunov and
his associates from its startirg poiat in
prograkr schemes designed to represent
specific problem-solving algorithas to
its algebraic formulation in terms of the
theory of categories. Other authors have
attempted to adapt graph theory and the
theory of algorithams to the construction
of better pragramming languages. In coh-
trast to FOBTRAN, the practical result of
PP has been to raise, rather than lower,
the level of technical knowledge required
for programming. Current Soviet research
is directed toward adaptation and exten-
sion of ALGOL 60 rather than farther
theoretical work. Some of the Russian
work, hovever, may be of practical rele-
vance, particularly Glehov's synthesis of
operators from measurably simpler ones.
144 pp. Refs.

82

RM-5428~PR Answering Questions by
Computer: A Logical Study. J. L.
Kuhns. December 1967.

A study of the processing of gquestions

input to a computerized gquestion-ansvering

svstem such as the Rapd Relational Data

File (see R!-5085). The process consists

of {1) transforming the natural-language

question into a symbolic question (i.e.,

a certain formula of predicate calculus)

and (2) generating the answer by calculat-

ing the value set of the resulting formula.

This study is addressed to the second step.

A key problem is thz identification of

"reasonable®™ input dueries. These are

characterized by iutroducing the concept

of definlte formula. A particular class
of definite formulas——the proper formulas

--is especially suitable for machine pro-

cessing. A set of nmachine-recognizable

sufficient conditions for their identifi-
cav...u 7 Com oot et iRt roles foo
calculating their valwe sets, The defi-
nite, but improper, formulas are also
stadied. It is shown that definite for-
mulas vithout quantifiers cam be trans-

" formad into proper eguivalents. For def-

inite formulas with gquantifiers, limited
but useful results are obtained. 137 pp.
Ref.

RM-5437-PR JDSsS: Assembly Listing of
the Surpervisor. 6. E. Bryan. August
1967.

A presentation of the code for the monitor

(sapervisor) unit of JOSS, RAND's on-line,

time~shared computer system. This unit,

which acts as a scheduling, resource-al-
locatiag, and synchronizing device, exer-
cises ovarall control of the systea's
operation. It emsures that all data and
hardvare necessary for a particular ac-
tion are sinultanecusly available, and
meters the operation of the systea to
previde revenue accounting information and
data describing syster performance and
user operatioms. 193 pp. Bibliog.

RE-5495-PR/RC The Problem oi Privacy
in the Computer Age: An Ennotated
Bibliography. A. Harrison. Decenber
1967.

A selected, annotated bibliography of more

than 300 publications pertaining to alil as-

pects of the problem of privacy in the com-
puter age. A few publications, though not
directly relevant, are included because
they describe systems with obwvious implica-
tions for privacy (e-g., computer
time-sharing systems, computer utili-
ties). Most of the entries are for the
years 1965-~1967, but some earlier items of
lasting importance are also listed. The
memorandum is divided into three parts:



(1) an essay overview of the prohlem of

privacy and the computer; (2) the bibliog-

raphy., in which the annotated entries are
listed alphabetically by author or (if
anonymous) by title; and (3} an index of
all entries alphabetically listed under
one or more of 14 subject categories
(e.g., Data Banks, Legal and Lawv Enforce-
ment View of Privacy). If a publica-
tion has not been reviewved, it is jin-
cluded but not annotated.
fparticularly newspaper articles) derived
from clippings, certain facts of publica-
tion are lackimg. Since most discessions
pertaining to the right of privacy refer
to the Bill of Rights, an appendix pro-
vides the full text of Amendments I-X of
the Constitution. 134 pp.

RH-5495/1=-Pu /RC
in the Computer Age:
liography, Vol. 2. A. Harrison. De-
cember 1369,

A listing with abstracts of more than 300

items pertaining to all aspects of compu—

ter security and privacy published mostly

in the years 1967-1969,

tior reflected in the second vociume. The
problem is attracting an ever-growing
amount of attention both here and~-now
-—abroad, while enormous amounts of per—
sonal information about individuals con-

tinues to accumulate in thousands of large

files. The credit industry, increasingly
poverful ip its effect on people's lives
{employability, insurability, credit
worthiness) maintains almost complete
anonymity and is virtually unrequlated.
As a resrlt of an investigation by Con-
gressman -::ilagher's Subcommittee on In-
vasion of Privacy, the Associated Credit
Bureaus issued Credit Bureau Guidelines
to Protect Congumer Privacy. Senator
Proxmire's Pair Credit Reporting Act was
passed by the Senate. Reflecting new
emphases in the literature, two new sub-

ject headings have been added to the cumu-

lative subject index--Privacy Concern in
Foreign Countries, and Religious Concern
and Privacy. 157 pp. (MH)

RM-5531-ARPA The Integrated Graphics
System for the IBM 2250. G. D. Brown,
C. H. Bush. October 1968.
A programmer's manual for IS, the Rand )
interactive computer graphic software, as
implemented on the IBM 2257 graphic hard-
ware. Programmed in FORTRAN IV with spe-
cial facility for addressing a single
character directly, IGS is machine-inde-
pendent and callable from many languages
?cceptable to an IBM 3€0, incluiing pPL/I.
O
ERIC
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In some entries

The Problem of Privacy
An Annotated Bib-

The overall intro-
duction is reprinted from the first voluame,
and there is also an overview of the situna-

The 360 can only start or stop the 2259
and read or write into it. The user con-
trols the system throughk the 2250°'s on-
line typewriter, light pen, or function
keys; or by writing or drawing on the
RAND Tablet, if included; or by tcuching
user~defined sersitive areas with the .
light pen or Tablet stylus. only paran-
eters of interest need to be specified;
IG5 automatically provides default values
for character size, spacing, line spacing,
and other format details. " 1GS accepts
user coordinates and translates them into
raster upits. It automatically rescales
graphical data to fit available space,
converts graphical to numerical data,

etc. oOne subroutine draws an entire graph
to fit given data, with a2 single call. The
RM includes an alphabetical index, a
cross~reference index of subroutine calls,
and a listing by type, as well as a de-
tailed description of each. 175 pp. Ref.
(4W)

RM-5550-ARPA Real-Time Recognition of
Handprinted Text: Progra® Documenta-
tion. G. P. Groner. May 1968.

Documentation of an IBM/360 assembly lan-

guage program for or-line graphical-input

character recognition using the RAND Tab-
let. The program is written as a reen-

trant process and requires about 3700

32-bit words of stora¢e. The user nmust

provide his own programRs for copmunicat-
ing with the TPaplet and CRT display of
symbols. The program recognizes hand~-
printed letters, numbers, punctuation
marks, .and geometric figures; it sepa-
rates characters written in quick succes-
sion and in close proximity. As the user
writes on the Tablet, the program tests
the positional data for directions, cor-
ners, position, maxima and minima, and
relationship to previous strokes. When

a set of strokes is recognized as a

character, its stylus track is replaced

on the CRT by a neat standard version.

About ninety percent of the characters

are recognized correctly by the program;

correction by the user is =@asy. The

Memorandum consists rainly of the pro-~

gram printout, with extensive internal

commentary. Directions are appended for
using the program with the standard IBN

05/360 operating system and 2250 CRT

display unit. 185 pp. Refs. (See also

RM~5016-ARPA.)

RM-5551-PR Soviet Cybernetics Tech-
nology: XI. Homogeneous, General-Pur-
pose, High-Productivity Computer
Systems—--A Review. H. Barsamian.

April 136R.
A review and evaluation of the first

63
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Soviet bock entirely devoted to problens
of high~productivity computing systeas.
Published in late 1966, the book reports
on studies conducted at the Institute of
Hathewatics in Novosibirsk. Since the
Soviet system of national economic plan-
ning requires a volume of coordinated,
relatively simple calculations, and Soviet
computer technology does not equal that of
the West, the anthors, E. V. Evreinov and
Yu G. Kosarev, have sought a wvay to in-
crease computer productivity without
greatly increasing technological demands.
Their solution is parallelism: the cou~
pling of 1000 computers, each capable of
a million operations per second, so that
all vorkx together on the same progzam at
the same time. Hovwever, the authors have
not succeeded in establishing a new ap-
proach based on parallelism that will
solve the problems of ircreased predac-
tivity, nor have they made a convincing
case for their basic assumptions. The
proposed linking of 7000 branch compute-s
to achieve the desired running speed is
not feasible, nor is the use of homogene~
ous coaputing media to develop the npicro~
structure of a system. Methods of con-
trollzng and monitoring parallel algo-
rithms are not considered. Although all
theoretical conclusions were supposedly
verjified on the experimental Minsk-222
system, the actunal resmlts are not docu~
mented and there is no clear description
of the operations performed. 33 pp.

{(for translated excerpts, see P-3600/5.)

BE-5561-PR A Zero~One Programming
rpproach to Scheduling with Linited
Resources. A. A. B, Pritsker, L. J.
Watters. January 1968.°

A zero-one linear programming forlulatxon

of scheduling probhlems that is more versa-~

tile and efficient than any other knaun LP
formulation. It iz the first formulation

designed to accommodate multiple resource

constraints. PRowman's formulation can be

extended *o do so, but in a sample com-

parison, it required 72 variables and 125

constraints for a 3~project, B8-job, 3-re-

source problea coapared with 33 variables
and 4% constraints for the nev formula-
tion. The new method alsc showed substan—

. tial improvement when compared with sched-

Q
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ules based on two common dispatching rules:
first-come—-first-served and earliest-
conpletion-date. Execution time on Rand's
IBM 7044, using the Geoffrion computer
code (see RH-4783), was 3 seconds.

Other objective functions are formulated

in the study and additional constraints
are modeled. Examples of larger probleas
revritten for standard LP computer codes-
showved that the n a2l=r of variables and
constraints invol *d are probably within
no more than one c der~of-mangnitude of the

B4

maximum number that could be handled with
available zero-one ccemputer codes. 59 pp.
Refs.

RM~-5587-PR Soviet Cybernetics Technol~
ogy: X. Bibliography of thexature
Cited in
Rbstracts~-Cybernetics. Edited by
H. B. Holland. PFebruary 1968.

A listing, by author, of all th2 publica-

tions of Soviet origin, or published in

the Soviet Union, that were abstracted in
the 1964 isswes of the Referativnyu zhur-
nal--Kibernetika, a monthly publication

of the All-Union Institute ¢f Scientific

and Technical Information under the Acad-

eny of Sciences cf the USSR, {The ab-
stracts are not included.) The coverage
reflects the extremelY broad meaning of
vcybernetics® in Russian: it is applied
tc matbematical and computatioral tech-
nijues and to all forms of information,
compunication, and contrel, including pio-
grawm2d instruction and neurcphysiology.
¥orks in seven lanquages are included.

All entries have been translated into

English. A complete citation is given

under each author of a joint work. 1

list of 55 Soviet publishing houses and

185 titles of journals vere extracted fronm

the citations. A biblicography of Rand

Publications on Soviet Cybernetics and

Computer Technology is appended. 303 pp.

RM-5611-1-ARPA
Language. R. H.
Septeaber 1969.

A description, without listing, of APAREIJ,

a flexible high—level parsing-language ex—

tension to PL/I that has been used in a

translator for Dataless Prograkming

(RN-5290), a powerful syntax and function

macro systen, and an on-line command par-

ser. Parse requests are stated in a

BEP-like format with special sequencing

rules. On successful completion, an as-

sceciated piece of PL/I code is executed,
using as data the success or fiilure of the
alternative parsings, and as stv¥ings the
various elements of the parse at all lev-
els. APAREL includes parse-time semantic
checks and facilities for multiple
input-output streams. The initial imple-

wentation on the IBM 360 comprises (1) a

preprocessur that converts APAREL progranms

into legal PL/I programs, and (2) the
run-time parser, which is writtem in as-
senbly language. APAREL provides the pat-
tern-matching capability normally found
only ia special-purpose lahguages such as

SNOBOL4 =nd TNG. 38 pp. (8 §)

APAREL--A Parse-Request
Balzer, D. J. Farber.
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R4-5618-pPR DISPLAY~-~A Guide to the
TRACK FORTRAN Debugging System. D. C.
‘MacWeilage. May 1968,

A gnide and working example of TRACK, a

FORTRAN program designed by Pobert L.

Mercer of Kirtland Air Force Base to aid

in the debugging of other FORTRAN pro-

grans. TRACK follows all, or selected
parts, of the execution of & prograas step
by step and copies the result of each step
onto an output file tape (TAPSQ). The
tape retains the original program name and
may be compiled and executed as any other

FORTRAN program. TRACK employs extended

USASI FORTRAN language as used in the

Control Data 6000 series computer systems.

The guide is in the form of an internally

documented program, DPISPLAY, for input to

TRACK. The Memorandum consists almost

entirely of a punched-card listing and

execution output: (1) a source deck
listing of the DISPLAY program; {(2) the
execution output of the tracked progranm

DISPLAY; (3) a source deck listing of the

TRACK program output. The study consti-

tutes part of a continuning effort to en-

large upon a source library of programs
coded entirely in FORTRAN and designed for

FORTRAF diagnostic and service use.

43 pp.

R¥-5654~PR The History of the JOHRNNIAC.
F. J. Gruenberger. October 1968.
A description of the development and use
of the Rand-~built JOHRNIAC computer, which
spanned the first decade of the computer
industry. In 1950, Band decided to build
its own computer, partly on the advice of
John von Neumann (for whom JOHNNIAC was
named) to change from 604 wired program~
ming to stored programming, and partly
from the lack of suitable conmercial ma~
chines. 1In Jdesign, JOEXNIAC was a Prince-
ton-class machine. It became operative
in mid-1953, and although conmercial ma~
chines gradually superseded the range of
JOHNNTAC's capabilities, it had high re-~
liability and was used until early 1966,
when it was retired to the Los Angeles
County Museum. Besides numerous countri-
butions to the programming art, achieve-
mnz2nts deriving from JOHNNIAC are the RAND
Tablet and JOSS. Appelided are a memoran—
dun from John Williams, then head of Rand's
mathematics department, urging retention of
JOHUNNIAC despite the reported superiority
of tke new IBM 701; and the definitive
"Preliminary Discussion of the Logical De-
sign of an Electronic Computing Instru-
ment,” by Arthur Burks, Herman Goldstine,
and John von Neumann. 1483 pp. (Ch)

RM-5660-PR The Intedrated Graphics

\ System for the S-C 4060z I, liser's

fancval. G. D. Brown, C. H. Bush, R. A.

Ber:an. Dnecember 1968.
A description of the S~C 4060 version of
Rand's Integrated Graphics System (IGS), a
machine- and device-independent softvare
packagye. The S~C 4060 stored-program graph-
ical recording system consists of a small
special-purpose computer, called the Product
Control Upit (PCU); a high-precision cath-
ode ray tube (CRT); a camera; a film devel-
oper; a hardcopy unit. IGS is progranmmed
in FORTRAN I¥, wvith special facilities for
manipulating a single character in any pa-
sition. IGS can be called by programs in
FORTRAN, PL/I, and SIMSCRIPT, as well as
machine language. On ccozzand, it draws
ilines and circles, plots points, composes
text and tables with neadings, and creates
linear or nonlinear graphs. Ope subkrou-
tine draws an entire graph to fit given
data, with a single call. Only parameters
of interest need to specified; IGS auto-
matically provides default values for
character size, spacing, lire spacing,
aud aother format details. IGS accepts
user coordipates and translates them into
internal uvnjits. It aatomatically rescales
graphical data to fit available space, ana
converts graphical to numerical data.
118 pp. Ref. (HW)

BM~-5661-PR The Integrated Graphics
5ystem for the S-C 4060: II. Systenm
Prograsmer?s Guide. G. D. Brown,

C. H. Bush, R. A. Berman. January
19269.

A guide for programmers seeking to (1)

nodify or extend IGS as implemented for

$-C 4060, (2) convert IGS for other ma~
chines, or (3) design their own charac-
ter fonts for use with IGS. Directions
are given for converting a designed char-
acter into its vector-string representa-
tion, which the system vwill convert into
data cards that may be stored in a pPro-~
gram library or loaded with an individual

IGS job. The vector-string characters

are unrestricted as to size, shape, or

orientation. IGS performs for these vec-

tor characters all the functions the 4060

performs for its CHARACTRON sat--display,

character spacing, line spacing, tabbing,
margination, and automatic adjustment ¢o
accompodate changes. Special debugging
routines are provided to test whether

a font looks and performs as intended.

The memorandum includes a listing of the

mode sets; the METAZZ call and nmeta-—

language string used to achieve each of
the IGS capabhilities; a cross-reference
list of the subroutines that call each
other; core storade requirements; and
directions for use with PL/I programs, as
well as 4 description of ecach individual
system subroutiune., The graphics sub-
routines are described in EM-5660, which
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also descrihes the S-C 4060 and the rela-
tionship between IG5 and the 5-C 4060.
108 pp. Refs. (uv)

RA~5689~PR Programming by Question~
naire: Auxiliary Programs. P. L.
Love, P. f. 0oldfather. August 7968,

Description and listing of five small

SIASCRIPT and FORTRAN programs to con

plete the doctamentation of Programming by

Questionpaire, a technique for redacing

the time and cost of preparing large com~

puter programs. Three housekeeping pro-
grams, CHKOUOT, LOCATE, and KORCT, serve
to check, correct, and maintain the pro-
gram geherator deck. The CHXOUT prograe
checks the deck for logical consistency
and provides other information essential
for correcting and maintaining it. The

LOCATE program finds ssecified cards

within the deck, shich is very large.

The KORCT progran makes corrections to

the deck and checks to see that it is im

order. The JHIST amd RHIST programs

apalyze the resnlts of a JSSPG simulator.

JHIST provides a coamplete history of the

Jobs in the sinnlated job shop, and

BRHIST provides a history of the re—

sources. B3 pp. (See also RM-5162.)

RB-5705~PR - A Computer-Driven Stereo

bDisplay for Aerial Maneuver Apalysis.

R. Turn, H. E. Petersen. October 1968.
A description of an on-line interactive
stereoscopic display system for three-di-~
mensional vissalization of trajectories
of maneuvering aircraft. The system is
constructed by equipping an IBM 2250 dis~
play unit with a stereo-viewing gevice
and using the IBR 3160/40 computer to
generate stereo pairs of the desired tra-
jectories fro® punchcard data showing u,
v, v coordipates of the aircraft at spec~
ified Points in time. & display capacity
of 900 points may be divided between as
many as three geparate trajectories. By
pressing buyttons or typing in new param-
eters, the user can (1) order views from
front, rear left, right, abore, and below;
{2) rotate the display as desired; {3) zoon
in or out to magnify or redoce the images;
{4) generate trajectories dynarically in
real time; (5) change any parameter and
observe the effect; (6) use the CONTRAIL
mode of selective plotting to zvoid
real-time flicker, or confusion when many
points have been plotted; (7) order hard-
copy tapes for 5-C 4060 execution yielding
35 mn filo~strip and Xerox prints. Numeric
information, such as elapsed time and slant
range, is displayed and updated continu-
ously. 58 pp. Ref. (MW}
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RM-5772~BRPA EXCANS—-Extendable Debug-
ging And Monitoring System. R. M.
Balzer. April 1969.

A description of EXDAMS, an on-line systenm

designed to facilitate experizentation

with n~v debugging and monitoring aids for
higher-level computer languages. Instead
of the usval manipulation of the somnrce
progranm vwhile it runs, the EXDANS systen
constructs a model of the program struc-
ture and a history tzpe of its operation
containing all the control flowv and vari-
able-alternation information, after which
no farther interaction with the source

Prograa is required. The model serves to

associate each value in the history with

the source statement that produced it.

Together with the model and synbol table.,

the history tape is rumn and observed by

the user at a CRT terminal. The user con-~
trols the execution speed and can run the
prograa history forward or backward {for
flowback analysis). He can stop at any
acEent apd switch from one EXDANS debug-
ging/monitoring aid to another. EXYDAMS
vas designed for flexibility aad experi-
mentation rather than efficiency; however,
ase of the model to interpret the history,
rather than having the history he self
interpretable, saves ahout half the input/
output. 37 pp. Refs. {MW)

RA~-5776-PR The SIASCRIPT IXI Program—

ming Language:; Reference Manual.

P. J. Kiviat, R. Villanueva. OQOctober

1968.
L compact reference listing of the syntax
and semantics of SIMSCRIPT IX, designed
for professional prcgraamers already fa-
mniliar with the langeage. (SINSCRIPT II
is fully described in R-U860, and its IBM
360 implementation in RH~5777.) . The no-
tation employed wvas chosen for convenience
and descriptive powver from conventions
previously used im computer programming
The stedy descrihbes
notation; basic constructs (symbols, primi-
tives, metavariables); statements (non-ex-
ecutable, storage aliocation, computation,
control, input-output, simulation); sys-
ter—defined values (constants, variables);
v system-defined routine (the ORIGIN rou-
tine for simulation tisme); genmerated at-
tributes, variables, and routizes; and
iibrary functions. 32 pp. (M%)

BRM-5777-BR The SIHSCRIPT IY Progranm-
ming Language: IBM 360 Inplementation.
P. J. Kiviat, ¥. J. Shukiar, J. B.
Oreman, R, Vvillanueva. July 1969.

A supplement to the user's mar. al (R-460),

this menorandum describes the implesenta-

tion of SIMSCRIPT IXI on Rand's 360/65 com—

puter. The error codes issued during cor-
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pilstion and during execution are listed
and their meanings explained. The first
section cf this manual contains modifice-
tions tc R~460 and can only be used in
conjunction with it; it identifies the
statements that are not yet implemented.
Otheyr sections give the rules and deck
setup for compilation, assembly, and ex-
ecution; ways to define additiomnal data
sets; calling assembler language routines;
storage allocation during execution; ran-
dom number geperation and statistical
functions; and directions for installing
the dompiler, including a listing of JCL
that can be used to load the library, comr-
piler, and asseably interface and to punch
off the SINSCRIPT II macros, distributed
procedures, and sample prodgram. 52 pp-
({See also RH—-5776.) (MW)

RN-5825—PR POGO: P ygrammor—oOriented
Graphics Operation. B. W. Boehm, ¥. R.
Lamb, B. Mobley, J. E. Rieber. June
1969.

A description of POGO, a fully operational

system for easy interactive computer

graphics programming. POGO is well suited
to the interplay of cSmputational prograas
with alphanuperic and curve jinpat and dis-
play, though not to highly dynamic inier~
play with geometric manipulations. The

POGO system includes: (1) A design pro-

grar For composing control displays at the

graphics console and interfacing them to

a FORTRAN progranm. {2) A program to trace

curves via the RARD Tablet into specified

FORTRAN arrays. (3) A pragram to output

curves from specified FORTRAN arrays onto’

the 2250 display Screen. Development re-
guired one man-year with 100 comnsole-hours.

Once the user has designed his comtrol

pages by means of the RAND Tablet, he can

press a button to punch out a set of cards
that will recreate the display at any
time. Although the design program anxd the
curve—tracing program require the RAND

Tablet, the rest of the POGO pages {in-

cluding those composed with the design

program) will rur on a configuration having

only a light pen and keyboard input. A

glossary of computer graphics terminology

is appended. U4 pp. Ref. (¥W)

BEM-5883~PR Digital Computer Sinmula-
tion: Computer Programming Languages.
P. J. Kiviat. January 1969.
A discass’ion of simulation languages,
their characteristic:, the reasons for
using theam, and their advantages and dis-
advantages relative to other kinds of pro-
gramming languages. Sinulation languages
are shown to assist in the desiyn of
simulation models through their "world
view," to expedite computer programming

through their special purpose, high-level
statements, and to encourage proper model
analysis through their data ccllection,
analysis, and reporting features. Ten
particularly important simulation pro-
gramming language features are identi-
fied; nmodeling a system's static state,
modeling system dynamics, statistical
sampling, data collection, analysis and
display, monitoring and debugging, 3ini-
tialization and language usability. Ex-
amples of each of the four simulation lan-
guages, GFSS, SIHSCRIPT II, SIMULA, and
CSL, are used to illustrate how these fea-
tures are implemented in different lan-
guages. The fruture development of simula-~
tion programming languages is dependent on
advances in the fields of computer lan-
gquages, computer graphics, and time shar-
ing. Sowme current research is noted, and
cutstanding research areas are identified.
110 pp. Ref. (HW)

RM-5325-NIH An Interactive Graphics
Program for Studying Models of Kinetic
Chemical Systems. G. F. Groner, R. A.
Berman, R. H#. Heirschfeldt. June 1969.

This ibteractive computer graphics systen
pernits biolcogists to study models of ki-
netic chemical systems and . computer scien~
tists to investigate interactive modeling.
The program runs on an IB¥ 360/40 computer
and is intended to provide a convenient
means of (1) describing a model v¥ia chemi-~
cal egquations; {2) observimg the behavior
of a wodel during simulation; (3) editing
output formats z:d modifying the model.

The user communicates with the computer

via the RARD Tablet used in conjurction

with a 2250/Model 1 CRT display device.

The program bhas several desirable fea-

tuces: (1} It simulates multipbase chemi-~

cal systems having both fast and slow
reactions. {(2) The user may enter cheai-~

csl equations by ptinting themr, as on a

piece of paper, and the program displays

its interpretation as a check. {3) The
user can inhtervene in the simulation at
any time, examine any reactant plotted on
any linear sScale against any other reac-
tant or time, rescale curves, or delete
them. (4) A reset capability pernits

backtrack for correction or o return a

grapk to a previous state. 62 pp. (MH)

RM~5937~PR A #ORTRAN Programmer'’'s
Introduction t¢ SIMSCRIPT ITI. H. J.
Shukiar. HMarch 1969.

This study is intended to introduce the

FORTRAN progyamner to some of the main

concepts and features of the first three

levels of SIMSCRIPT II--the levels which
constitute an algebraic compiler. FEmpha-
sis is on the power aud flexibility that

o A

(F":’
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SIMSCRIPT gives the programmer. Among
the distinctive features are (1) the
SINSCRIPT preamble; (2) the preamble
statements, such as NORMALLY, DEFINE,
DEFINE TO MEAN; (3) the fact that any
number of corditional expressions can be
executed if a logical condition is net;

{4) the ability to reread the same records

in different formats. Unlike FORTRAN,
SINSCRIPT passes argument values rather
than argument locations betwveen subpro—
grams. The method of constructing arrays
is radically different. The SIMSCRIPT
prograrmer can colserve core Sstorade,
construct ragged tables, generate tree

structures, and do list processing witk
relative ease, and his prograis can be
read rather than deciphered. 35 pp. (HW)

RB-5947-PR Relational Data Pile: Ex~-
perience with a System for Proposi-
tional Data Storage and Inference EBx-—
ecution. R. E. Levien. April 1969.

An overview of the prototype Relational

Data Pile, a computer data bank distin~-

guaished by the storage of data inm a se-

ries of separatz "atoms™ of one binary
relational sentenc2 each, an’ the ability
to retrieve data not explicitly stored
that can be inferred from stored data.

The prototype RDF contains 70,000 s an-

tences extracted from scientific and tech~

nical source items. Each senience is
encoded in four 36—bit computer words,

with synonyms automatical'+ %rarslated o

standard form and amb¥ gged for
maneal correction. n the -
synonyny/ambigaity . ate all -

stored data. Pach . zntence is
guadruplicated and sto.uvu .a four suvb-
files by each of the key elements. A
string dictionary decodes entries for out-
put. A special retrieval language,
INPEREX, allows retrieval through any
inference scheme that can be expressed in
the predicate calculus ard set theory.

The RDF structure seess well svited for
very large data bases where nev types of
data are continually being added apd
other types removed and where data are
incomplete {as inrapidly changing fields),
redundant, or unpredictable. 36 pp. Ref.
{(1W)

RM~5999-ARPA The GRAIL Project: An
Experiment in Man—-Machine Communica-
tions. T. O. Ellis, J. P. Heafner,

W. L. Sibley. September 1969.

An interactive software-hardware coapu-

ter-graphics system has been developed in

which the displayed contenits of a cathode
ray tube {CRT) can be manipulated directly
using a RAND Tablet and stylus. The
design goals for this system were (1) to

88

provide man-machine communication using
only the CRT display and real-time inter-
pretation of stylus motion, (2) to mini-
mize ambignous responses and make the
operation apparent, (3) to make the sys-
tem responsive with minimal distraction
and delay, and (4) to make the systen
comnpete as a problem~solving aid. Coa-
puter prograsming via flowcharts was
chgsen to demonstrate the techniques.
System responses on the CRT include lo-
cation of the virtual position of the
stylus, ink track representing its mo-
tion on the tablet, changes in display
intensity, pictorial modification, and
English—langnage statements. The impor-
tant result of this investigation is the
denonstration of feasibiliity of such an
approach. This is the first part of a
final report on GRAIL. 26 pp. Ref.
{See also RM-6001, RM-6002.) (M T)

RE-60D00/1-PR Soviet Cyberretics:

. . Recant feus Items, Vol. 3, No. 1.
 ¥dited by D. McDonald, W. B. Holland.
January 19€£3.

The January 1969 SC:RNI, the first issue
to appear in the RM series, features an
article by Minsk Pactory director V.
Gol®dkerg suggesting that Soviet computer
producers be made responsible for the
introduction, installation, servicing,
and basic software of their prodacts (at
present, systems are often shipped unas-
sembled). Another article discusses re-
guireaents for high-level coapiler lan-
duages for engineering problems. Al-
thoagh 60 new journals have been added
since 1% and older ones ehlarged, the
backlog of unpublished results grows and
lead time after submission averages 18
months. Academy natvral-science journals
¥ill give at least ore-fourth of their
sipace to brief comaumications and annota-—
tions of reports that are not printed

hut deposited for reguest copying; in-
stitutes are urged to give authors edi-
torial help and to distribute reprints.
Also included: specifications for proc-
ess control computers that are noct met

by present Soviet equipment; a cutaway
view of the Soynz~3 spacecraft; Georgian
research on voice recognition; Arnmenian
developaent of pneumonic (airjet) con-
trols; demographic forecasting in the

Ukraine; biographical sketch of radio

scientist V. A. Kotel®nikov. The Acad-

eay of Sciences has translated into Rus-—
sian the latest edition of the manual
for the Rorwegian simulation language,

SINULA. 73 pp. ({HW)

RN-6000,/2~PR Soviet Cybernetics:
Recent News Items, Vol. 3, ENo. 2.
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Bdited by D. Mcdonald,

February 1969.
whis issue features a brochure for the
Mir, a small computer for scientific and
engineering calculations that accepis
alphanumeric and mathematical symbol input
via on-line typewriter. A computer logic
that can handle natural-language input
without a translator is described in an
article by Glushkov. A rental bureau for
equipment needed only temporarily by sci-

W. B. Holland.

.entific and educational institutions is

discussed in a short article. Three arti-
cles and five short items are concerned
with medical cybernetics, particalarly
space medicine. Reports by four high of-
ficials on automation and instrumentation,
extracted from Supreme Soviet discussions
of the 1969 ecoanomic plan, reflect a
greater concern this year with automation
and instrument construction. This is due
to K. N. Rudnev's Ministry of Instrument
Construction, Means of Automation, and
Control Systeas, which is more oriented
toward instrumentation and office equip-
ment than toward computers and large sys-
tems. Among cther itews are those on the
use of computers in Ukrainian ferrous
metallurgy; past and future conferences
on industrizl psycholoqy, prcgrammed in—
struction, and automata &nd artificial
intelligence; and scientific organizaticn
of labor in Latvia. Articles on hardwvare
include the Polish UMNTS-10 computer; a
new EDM-450 computer for processing net-
work diagrams without programnming; the
Moscow automatic traffic control systenm;

and five papertape readers. 112 pp. (uW)

RM-6000,/3~PR Soviet Cybernetics:
Recent News Items, Vol. 3, No. 3. .
Edited by D- McDonald, W. B. Holland.

March 1969.
This issue features an article on small
computess and a progress report on the
State Network of Computing Centers. Tvwo
articles, one popular and one technical,
describe the planned Sirena-1 systeam for
airline reservations. The system differs
from Western systems in two respects:
{1) It does not apply to all of Aeroflot's
ticket sales and resServations, but only
to the Moscow airport, with some tie-ins
to other major airports for return flights
+to Moscow. (2) It provides autonated
printing for imdividual passenger tickets.
n description of the <omputer science cur-—
ricular and support activities of Moscow
State University is provided by an arti-
cle on the University Computer Center.
Other items of interest include {1) a
biography of Academician, Engineer—Admiral
Aksel I. Berg, on the occasi~n of his
75th birthday; (2) a critigue on how
scientists spend their wvorking hours;
{3) an article on the Lvov Information

29

Control system {de. :gned by Glushkov for
the Lvov TV Pactory), which the Ukranian
Academny of Sciences has ordered to be
generalized for use in a wvwide range of
factories engaged in mass production of
a limited variety of prodncts. 69 pp.
(v

RM-6000/4-PR Soviet Cybernetics:
Recent News Items, Vol. 3, Ro. f&.
Edited by D. McDonald, ¥. B. Holland.
April 1969.

The April issue features an extended de-

scription of the BESH-6 hardware, soft-

vare, and list of instructions; the conm-
puter does not appear well suited to the
multiprogramming for which it was de-—

signed. Soviet ganme theory is described
as similar in level to that of the United

States, but is of different content. It

has been applied successfully to control

and productivity {often as a game against

Nature, as in catching fish or planning

transmission lines). 1In view of the

shortage and inferiority of Soviet com~—
poters, a political ecoaomy faculty calls
for Mardware, software, and Services sim-
ilar . to those of the capitalist states

--if necessary, by licexsing. foreigm pat-

eats. Other articles give criteria for

installing automatic control systews;
defend the usefulness of mathesmatical
optimization methods; recomsend forecast-
ing of technical developments through the
study of patents; report vork om NOACCYS~
talline semiconductors used as vidicons;
and .describe medical applications of com-—
puters. 145 pp. CER

Saoviet Cybernetics:
Vel. 3, No. 5.
McDonald, €. B. Holland.

BRN-6000/5-PR
Recent News lters,
Edited by D.
May 1969.

The May issue features an article on auto-

mated management information systeams in

vwhich it is clearly ipdicated that the

Soviet labor force is feeling the effects

of automation. Three articles on fore-

casting show that progmostics is begin~
ning to take hold in the Soviet Union and
that it is being dealt with by some very

prestigious scientists. Acadenician G.

Marchuk's articie or the centralized

mapnagement of the computer industry re-

flects the thinking of Soviet leaders in
computing about the USSR's needs, partic-
ul:riy relative to the importance of

disc storagde units. Hardwvare discussed

includes the Ruta, and Masis, the M-354,

and some East German machines. Other ar-

ticles describe computer-assisted and
computer-managed instruction in electri-
cal engineering; automation of a heavy
machire plant; conferences on industrial
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and general psychology and on mathemati~
cal methods in Jeclogy and hydrogeolougy;
research at sScience City and Kiev; and

development of the State Network of com~

puting Centers., 135 pp. (MR)

RH—SOGO)S—PR Soviet Cybernetics Review,
Vol.' 3, No. 6. Zdited by W. B. Holland.
Jure 1969.

The June issone initiates a new title for
the former Soviet Cybernetics; Recent
News Items. One article gives the first
concrete evidence of a newv direction in
Soviet computers tovard third-generation
machines that are program-compatible with
the IBM System 360; the N~1000. -2000,

and -3000 are the first being developed-
Other hardware discussed are the Ural-134,
Rardan-3, BESM-4, Ruta-110, Miask-22, ~23,
and -32 computers and the Robotron-300
higk~speed data processing complex. One
article concludes that a multimachine
operating mode proBises more efficiency
than does multiprogramming. Several
articles stress the iwmportance of fitting
cosputers for national ecomomic planaing
and automated control systems. In an
article on modeling artificial intelli-
gence. the leading Soviet researcher on
medical cybernetics points out that the
creation of large-scale intelligence is
only a matter of time. HReowever, unless
it is not an automaton but a personality,
wvith a program of conscionsness and irmagi-
nativeness, intelligence like man's cannot
be approximated. 125 pp. (CD)

RB~600C/7—-PR Soviet Cybernetics Review,
Yol. 3, No. 7. Bdited by W. B. Holland.
July 1969.

This special issue is devoted to program-
ming and programming languages. A revo-—
lution comparable to the FORTRAN II era
in p.5. computing has been taking place
in Scviet software, particularly in the
development of algorithmic languages and
translators. while ALGOL remains the
basis of Soviet programming languagdes,
interest is growing in FORTRAN, COBOL,
and SINSCRIPT, and local languages have
been developed. Kew directions in Soviet
computing are svidenced by trends toward
large pachines and tbird-generation (ASVT)
computers that are compatible with the
IBN Series/360; integration of hardware
and system design; and new concern with
man~machine interaction. Manifesting this
heightened interest, the Pirst All-Unian
Conference on Programming was held in No-
vemnber 1968. The issue contains abstracts
of the papers presented and a full trans-
lation of a report cn the use of automata
theory in resoclving problems in the nman-
machine interface. 120 pp. (CD)

«J

RHM-6000,/8-PR tcviet Cybernetics Re-
view, Vol. 3, Ho. 8. Edited by w. B.
Holland. August 1969. .

This isste includes two conference reports

on the design program for ASYT modular

hardware, and two articles discussing the

causes of the time lag in implementing new
technolegy. A summary of the Scoviet view

of ¥riting programming languages is given

in an article announcing the ALGOL

60~-based ALPHA language, now used tc com-

pile BESM-6 code on the ¥-20 computer. The

Recursive Panctions Algorithmic Language

{REFAL),, used on the BESM-6, is also dis-

cussed. Articles on computer hardware

include discussions of the (1) UE-1
two-way analogsdigital converter using

Tral~-10 modules; (2) Promin' computer to

process experimental data; {3) Kaktus sys-

tea of computer-monitored instruction; {4)

KYN~-5 device for antomatic vacuum spray-

ing of thin : ilms; (5) ChARS reader for

typewritten data; (6) VNIIem-3 control
coaputer for industrial use. A new book
on the problem of optimality is of cor-
siderable interest (1) because optimality
is one of the important problems now heing

studied by cybernetic methods, and (2)

because of the publisher's forewvord and

disclaimer. 155 pp. = (MW)

RM-6000/9-PR
701-" 3, No. 9.
September 1969.

This issune features articles and photo-

graphs of computers displayed at the Auto-

mation-69 Exhibition in Moscow, especially
the Hir—1 and Ruta-110. Also discussed
are the boza analeg computer for radiolog-
ical dosage; "on-the-fly" output printers;
other ways to increase computer speed

Soviet Cybernetics Review,
Bdited by W. B. Holland.

and productivity; and the pl ~ed
viira~high~-energy 1°° wrotron.
Two articles give « - .aches to

the sfiructuring of wu. state Network of
Compuiter Centers, those of the Central
Statistical Administration (which has the
responsibility) and of Gosplan {which

vants it). Programmed instruction has beenr
sidetracked by lack of production facili-
ties for an excellent design:; L. Landa,
ieading Soviet authority on the subject,
calls for a self-supperting educational
technology institute to do cesearch, pro-
duction, installation, implementation,

and to give ccurses open to any citizen

at a nominal fee. Other articles discuss
the effects of automation on the work
force: mathematical trainirg and research;
computers in economics; the Latvian Acadeny
of Science research; aid the Delphi
method of scientific forecasting.
{(Mw)

139 pp-
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BRM-6000/10—-PR Soviet Cybernetics

Review, Vol. 3, No. 10. Edited by

¥. B. Holland. Octoher 1969.
The October 1969 issue introduces preview
synopses of new Soviet hooks of special
interest to Western readers, and adds
coverage of the new CPSU Central Committee
neswspaper. An overview of Soviet infor-
mation retrieval work in science and tech-
nology is given in several rrticles and
book excerpts, which decry the lack of
adequate bhardware, software, and personnel
and the "intolerable" slowness cof the
publication process. System analysts,
system prograemers,. and applied mathenma-
ticiaps ¢£rained in specializad higher
educational irstitutions are particularly
needed. Sciometry, a nevw book on the
ngcience of science," lists the probless
encountered by Soviet researchers, includ-
iny lack of informal participation in
intermational exchanges, delays in receiv-
ing foreign jourmals, the need for a
centralized reference soarce and comptter—
ized information services, publication
delays, and the two-vay larnguage bartier.
Translated axrticles cover the nomination
for a State Prize of the manufacturer and
designer of the BESN-6; the SECC; 2 logic
device based on neuronrlike structures; a
PERT method for troop contrsl; auntomatic
indexing work and a new doctment retriev-
al language., 129 pp. (HW)

B

RE-600G/11-PR Soviet Cybernetics Re—
view, Vol. 3, No. 11. Edited by ®. B.
Holland. Noveuwber 1969.

Soviat efforts in designing third-genera-
tion coaputers are discussed in two fea-
tured articles, which describe (1) the
development and productiorn of integrated
circuits, and their role in computers, and
{2) the use of amorphous chalcegenide
giass in lasers, infrared devices, and
semiconductors. To bridge the gap between
scientific thkeory and application, a cy-
berneticist suggests production-oriented
branch research institutes at universities,
and a university rector calls for recrgan-
izing higher education along U.S. lines.
Computer centers operats more efficiently
under the profit ané loss system, but
pricing policies have not yet been estab-
lished. Hardware discussed includes the
minsk-32, a multi-processor with multinma-
chine capability; teletype-input CRT dis-
play for the BESM-6; the Alpha structural
mechanics compater; speech recognition

{41 words) by the BESM-3; remote-process

control via telegraph line; and a heuris-

tic approach to checker~playing on an

K-20. 122 pp. (MW}

ERIC
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RM-6001-ARPA The GRAIL Language and
Operations. T. 0. Ellis, J. F.
ke»afner, ¥W. L. Sibley. September 19%69.

The important organizational concepts of

the flowchart language are the sequential

flow of controil, the hierarchy of subrou-
tines, and the language (flow diagraams)
that pictorially relates their interde-
pendence. A fundamental facility of the
man-machine interface is the automatic
recognition of appropriate syabols, which
allows the man to primt or draw appropri-
ate symbols. [reehand. GRAIL's text-edit-
ing featnres inclule placement, replace-
pent,. and deletion of characters, charac—
ter-string insertion or deletion, and
line deletion. Control functions include
displaying text page-by-page, reguesting
specified display frames, moving symbols,
and test line editing. The flowchart
precasses may be compiled and executed at

CP0 speeds or the man may control inter-

pretati~e execution by direct stylus

actions. He may use overlay displays or
split screen displays to debug. This is
the second part of a firal report on -

GRAIL. 3% pp. . Ref. : {See-also RE-5999,

RM-6102.) (MT)

RH~60. °-ABPA The GNAIL Systesm Imple-

Beuiatibne T. O. Bllis, J. F. Heafner,

¥. L. Sibley. September 1969.
Interactive use of the RAND Tablet/Stylas
and : CBT display demands that many inde-~
peud- 1t data packages be accessed in real
time .thout the man's being aware of
systen operational tasks. The internal
representation of the map’s progras com—
sists of its picture form, data structures
to dencte properties implied by the pic-
ture, and positional information to relate
stylus location tc the othexr forss. Dyna-
mic storage al® .ation is automatically
provided becat.se of the large number of
data sets. Algorithms are described shich
handle scheduling, priority, synchroniza-
tion, and parallel processing. This is
the third part of a final rspert on GHEAIL.
66 pp. Refs. (See also EM-5999,
RM-6001.) (MT)

BRM-6018-PR An On—-Line Symbolic Mathe-
matics System Using Hand-Printed
Two-Dinensiocnal Notation. F. W.
Blackwell, R. H. Anderson. December
1969.

A description of a system being developed

at Rand for the on-line manipulation of

symbolic mathematical expressions. The
user hand-prints his formulas, and the

mathematical rules to he followed, on a

Rand Ta 'et in ordinary two-dimensional

mathewatical notation. The system recog-

. nizes the characters and interprets the
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whoie expression from the spatial relation-
ships, in accordance with a creviously
input syntax. The user at his console
directs the computer to apply various rules
of transformation that he has input. He
maintains as much control over the trans-
formations and the displays as the desires.
Because the parser is entirely syntax-di-
rected, the user can solve a wide variety
of problems and can introdiuce novel opera-
tors as long as he declares their proper-
ties. Syntaxes that handle ratrix nota-
tion and arbitrary directed-line graphs
have been written and tested on the parser.
25 pp. Ref. (MW)

RE~-6027-ARPA in Cn-line Debugger for

0S/360 Assembly Language Programs.

§#. H. Josephs. BAugust 1969.
A description of DYDE, an on-line debug-
ging program for use by assembly-language
pProgramRers oi third-generation IBN com-
puters. The ability to debug a program on=-
line. can mean :. significant reductiocn in
the programmer's debugging =ffort. Many
such on-line systeas are available for
other computers, notably DDT and its deri-
vatives for the PDP computers, but none
is widely known for the 260 system operat-—
ing under 0S, vhere dumps and off-line
traces muist be used. DYDE {Dynamic Debug-
ger) provides the programmer with DDT-like
capabilities of break-point insertion,
podification of data and code, and symbo—
lic-1abel references. It can operate under
aay option of 0S/360, using only a srall,
user-vritten "ping-pong" SVC and communicat-
ing with the programmer by means of the
1052 operator's console (employing WTO and
WTOR) or, preferably, the 2260 graphics
console {using the OS Graphics Access
Method support). 28 pp- (MW)

|RM-60G28—~ARPA Extensions to the PL/I
Language for Interactive Computer
Granhics. R. H. Anderson, D. J. Far-
ber. January 1970.
a2 proposed combination cf the IBM Con-
versational Prograsmin; System (cps) and
the Rand Programmer-Oriented Graphics
operation (POGO). CPS is entirely type—
Writer oriented and uses a suhset of PL/I
with &the ON-conditions and coaplete file
1/0 that are necessary in building an in-
teractive graphical language. The facil-
ities of POGO, which allow the user to
dray on a screen the objects he wishes
displayed, to label and name objects, and
to defipe where to display appropriate
itens, are provided hy these extensions
to the language: (1) one new statement,
DISPLAY, signalling the creation of a
named display pade; (2) additional op-
tions in the PUT and GRET statements; and

(3) an additional Ok-condition, PUSu,

that relates light-pen actions to asyn-
chroncus program responses. The require-
nent of command and control computer sys-—
tems for flexibility, computation., graphic
dispiay, and user interaction will be
secved by such a comnection of interactive
and graphic capabilities. 24 pp- {MT)

RM-6032~PR Graphic ROCKET: Scenario
of a Filmed Report. B. W. Boehm, V. R.
Lamb, R. Mobley, J. E. Riebar. June
1969.

An illustration of the use of Graphic

ROCKET, an interactive computer-graphics

systeam for the analysis of aerospace vehi-

cie designs. The system permits the user
to specify or modify a design and flight
plan and to see the resulting performamnce
curves displayed. Graphic ROCKET rumns on
an IHM 360/40 computer. The interactive’

graphics terminal ipcludes an IBM 2250

cathode-ray-tube display witk a light pen,

keyboard, and fuuction keys. Hardcopy is
provided by and S-C 4060 graphic output de-

vice. The program language consists of a

series of "pages," created and interfaced

via ‘the POGO Systen {RH-5825), and dis-
played on the cathode-ray tube, for speci-
fying initial conditions, environmental
models, and f£light plans. rontrol boxes
on each page permlt the user to skip fronm
page to page with the light pen as he de-
fines the problem he wants to solve.

craphic ROCKET is shovn in terms of a

real~life problem of designing an

air-launched satellite booster for photo-
grapking hurricanes. This memorandum is
the text of a demonstration film presented
at the Design Automation Conference in

June: 1969. 54 pp. Ref. (M9)

RM~3047-RC Biosciences at Rand. Edited
by E. C. peland, C. Gazley, JT., L. L.
Colbert. April i370.

Describes Rand's cuarrent programs and

potential new projects in the biosciences

--biochenmistry, biomathematics, ani bio-~

engineering-—-vwhich apply the physical,

mathematical, engineering, and conputer
sciences to biological and medical prob-—
lems. These applications can clarify com-
plex physiological mechanisms and develop
petter diagnostic and clinical procedures.
current studies may be grouped in 3 general
categories: (1) phyziclegical models and
computational technigues to analyze and
quantify the biochemistry of human phys—
iological systems and phenomfena; (2) anal-
yses of the mechanics and neurophysiology
of human vision, pattern recognition, and
image enhancenent to facilitate information
transnittal; and (3) clinical applications
and diagnostic techniques. rotential fu-



Q

ERIC

Aruitoxt provided by Eic:

-72~

ture projects include additional funda-
mental research in all the biosciences,
investigations of complex biclogical and
health care systems, and development of
computer support for bioscience programs.
This memorandum does not address studies
centered in experimental laboratories or
those primarily concerned with the eco-
nonics, Ssociology, or administration of
health care systems. 77 pp. Bibliog.
(1.<)

RH~6104—-ARPA User's Manual i>r APAREL:
A Parse-Request Language. R. M. Balzer.
January 1970.

A description of the present jimplementation

of APAREL as a set of subroutines callable

frorm PL/I. The memorandum mentions fea-~
tures not yet implemented, use restric-
tions, new additions, and methods for use -
of the program. Added features imclude a :

NOT functicn and the ability to redefine

parse requests dynamically, to trace a

parse request dynamically, and to force

the system to parse every character in the
input string. An on-line syntax checking
program for use with the IBM 2260 alpha~
numeric display unit is appended to aid
the user in specifying and testing his syn-
tax in APAREL forpat. The on-line inter-
action is supplied by a set of PL/I cal-
lable routines written at Belli Labhorator-
ies. A BHP definition of APAREL's syntax
language is also included. APAREL was
developed not only to explore newer areas
of man-machine comrunication but also to
assume responsibility for establishing its
value to the military via prototype sys-

tems. 46 pp. Ref. (see alsa RM~5811-1,)
{BW) )
RM-6112-PR Coaputer Graphics for

Simulation Problem—Solving. T. E.

Bell. December 195%. .
A description of the use of interactive
computer—-graphic analysis in simulating,
and then designing and developing, Band's
video Graphics System, which will provide
low-cost, high-capability, responsive,
graphic computer access to pany users
sisultaneously. Simulation began before
the system was fully defined, as &n aid
to design. The graphic displays were
presented on an IBM 360/40; the user en-
tered data via the RAND Tablet. Of the
three types of display--Statistics, Varia-
ble Grapk, and Gantt Chart~-the latter was
used most. Graphic analysis cut total
nodeling time approximately in half.
Since muclk hard copy was pasted into strip
charts, these should be produced automa-
tically. Graphics capabilities facili-
tated analysis of a large volume of simu-
lation output to examine the model in

detail and to discover anomalous behavior;
ongoing sinmulation proved a valuable aid
to design. 28 pp. Bibliog. .}

RH~6T11U4~PR BOGO User's Manual: I.

General Aids to Graphic Programming.

J. E. Rieber, VY. R. Lamb. January

1970. ’
Detailed operating instructions for the
control page design and interactive dgraphic
facilities of the Programmer-Oriented
Graphics Operation. POGO supplements the
facilities of IGS for the IBM 2250 graphics
console by freeing the user of many te-
dious chores and repetitious coding. With
POGO, the user creates his displays free-
hand at the RAND Tablet. Iaformation may
be handprinted, drawn, or %yped in. After
the 2isplay bhas been designed,; POGO files
the digital informatiom. Th2 user can
then write a sisple FDRTRAH program con—
taining calls to the P0OGO execation-time
routires, which will interact with his
displays. Appendices give program sowrce
listing, the Job Control Language for
running POGO jobs oa the Ipn 360, and the
2250 buffer managenent romtines. OGO
has been uysed in the geographical deploy-
ment of men and artillery for a computer
model 5Hf tactical air-grouad interactiouns,
aserospace wehicle trajectory analysis, and
wap data digitization. 192 pp. Ref.
{See also RRE-5531, AH-5845.) (uw)

RM-5132—-NASA EC5S: An Extendable
Computer System Simulator. N. R.
Nielsen. February 1970.

Describes the major design features of

ECSS, a programeing language for . laviat-

ing conputer -v - ald o doc_ys

and evaluativ.. .. it: .rototype version,

ECSS. is impledented as a tramslator into

SIMSCRIPY ITI with extensions to add fur-

;. her capabilities. ECSS can model flow-

oriented as well as discrete-event simu—

lations, having added to SINSCRIPT the

SIMULA~-like process, which is both an

entity and an event subroutine, and the

HOLD ONTIL znd WHEN TRUE statements. The

emphasis throughout is on ease of use,

freedonr in modeling, and on minimizing
programming and debugging time. Standard
features can be sinnlated merely by re-
questing the facilities and inputting data;
for nonstandard features, the user vrites
his own description in SIMSCRIPT and uses
as much as he wishes of the ECSS facili-
ties. Unused facilities do not affect
execution. Implementation of the ICSS
translator is nov under way. 53 pp.

(MW)

Ref .
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RM~6200/1-PFR
Vol. 4, No. 1.
January 1970.

The January issue features a major histor-

ical survey of Soviet ccmputer techrnology,

including photographs of nearly all Soviet
computers in operation today. The article
covers Soviet couputer development, begin-
ning with an analog device in 1941 and
continuing through current efforts to in-
corporate integrated circuit technology,
including the Ryad project which is aimed
at eventual productiun of System/360-conm-
patible hardware. The Mir-2 computer witk
graphic terminal light pen is discossed.

Overheating in vacuus tube computers, a

nagging problem for the Soviets, is ex~

plored. Other articles probe computerized:
crire detection, automated machine systenm
development, computerized national econom~
ic planning, automation in the State Bank,
and use of computers in planning Western

Basin fishing fleet operations. 87 pp.

{TC)

Soviet Cybernetics Review,
Edited by W. B. Holland.

RE~G 200/2—ER Soviet Cybernetics Re-
view, Vol. 4, Ro. 2, Edited by W. B.
Holland. Febraaxy 1970.

Discussion of an ambitious Soviet project

to totally automate airport operatioszs

highlights this issue. Automated control
systems for flight scheduling, passenger
services, aircraft maintenance, and other
operations will he introduced in the coun-
try's 20 largest airports by 1975, the

Russians claim, beginring w.th Noscow's

vnukovo Airport. An SCR feature surveys

Soviet use of computers in medicipe, not-

ing achievements in comput~r din-

cardiac diseases, compute. usc in braau

and cancer research, and in treatment of

paralytics in Soviet health resorts. oOther
articles consider zthe proposed role of the

Central statistical Administration in im-

plementing ti = Stat2 Network of Computer

Centers; the cv:-ganization of national con-

trol systems: use ¢f the coamputer in musi-

cal composit »n; and Soviet work in linear
programming. 46 pr. {TC)

RE~6200/3~PR
vVol. 4, No. 3.
March 19 0.
Four articles jevot:d to rroces~ control
and industrial automation are featured.
One summnarizes »rogress in *he introduc-
tion of automzizd control systems in 5
Leningrad planti. ILzningrai is second
only to Moscow in Scviet REZ. Enother
details the use of computerized systems by
the soviet railroad network. including
system shortcomings. ©Of interest are plans
for an automated ticketing znd seat reser-
vation system the Soviets say will stream~

74

Soviet Cybernetics Review,
Edited by W. B. Holland.

line passenger handling, triam employee
workloads, and completely pay for itself
in 4 years. It is scheduled for introduc-
tion by 1975. oOther articles examine
trendis in the developnent of process con~
trol systems, computer selection of spe-
cialization curricula in computational
mathematics, and use of the computer to
simulate experiments in psychology. &
recent Pravda item reveals that basic de-
sign of the M~1000 was conducted ander the
auspices of the Tbilisi Scientific Research
Institute of Instrument Construction and
Heans ¢f Automation, a group not rrevious-
ly identified with any significant Soviet
computer developments. 53 pp. (TC)

Soviet Cybernetics Review,
Edited by W. B. Hollana.

RH~-6200/4-PR

vol. 4, No. 4.

April 1970.
Featured are 3 articles by top Soviet com-
puter scientists: V. M. Glushkov discusses
trends in computer technology in 2 arti-
cles, gpecifically computer center orga-
nization. Leading computer designer S. A.
Lebedev writes about the conversion to
third-generation design technigues and
large~scale integration. An article
surveyiug solid-state technaslogy covers
such subjects as integrated circuits,
elionics (electron- and ion~beam tech-
nigues), optoelectronics, dielectronics,
and acoustoelectronics. An article on the
the ASP automated design system, which uses
the R-220 computer, examines ASP's hasic
design stages and designer/cempiter inter—

action dwnring m- " - al "~delin~ -nd
mac’ in° .esign artic 23s consider:
(1) the ne. Dnepr-2 control system, (2) a

hybrid analog-digital system for use in
physics and chemistry research, and (3)
the use of activated alkali *alide crystals

as luminescent storage cell- 1 Prayda
editorial on the burgeoning information
industry" is also included. _" pp. (Tcy

RM~-6200/5~PR Soviet Cyb-ri <ics Review,
Vol. 4, No. 5. Bdited b ¥ B. Holland,
May 1970.

This issue features an iden-if cation of
the nev Kashata~ computer, :n’ also the
Avtopriz-Autevo system, which was jointly
developed by the Russians aré ‘ast Germans
to solve indestrial product: =:. control
problems. A highlight of t : issue's
treatment of software probl. ~= is the
translated abstracts of paps : from 8 ses-
sions of thée Second All-Unis:i Conference
on Programming, held in Feb: jary. One
article continues a discuss’on begun in
April's SCR over whether irslementation

-oE national control systems shonld begin

on a state-wide basis or at the local
level. A discussion of sof Jare develop-
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ment advocates corcentrating computers in
large centers to increase zfficient com—
puter use. o0Other articles (1) probe close
ties between the vuM Plant (Kiev Plant of
Computers and Control Eguipment) and the
Institute of Cybernetics, (2) outline 4 op-
timal schemes for complex control systens,
(3) examine faltering autoration plans in
the textile industry, (4) announnce estabh-
lishment of a control processes faculty

at Leningrad Oniversity, and (5) discuss
space and naval research at the institute
of Cybernetics. 59 pp. ({TC)

RM-6200,/6—PR
vol. 4, No. 6.
Juae 1970.

Featured in this issue is a report by a

top Soviet computecr expert to the First

All-Union Conferemce on Programming.

Topics covered are: the 5-year program-

ming gap, hardware design shortcomings,

aud repetitive research, A photc-feature

tracing the histery of teaching machine

use identifies prominent figures in the
field and describes an array of hardware.
from simple machines to conmplex com-
puter-controlled classrooms. Two articles
review problems of the coaputer industry,
dermanding stringent collective use systeas.
other articles include: (1) organizational
detail of the Central Bconomic Mathematics

Institute; (2) a survey of computer use in

Armenia and Relorussia; (3) two pieces o..

the BV 1-6 computer, one that details its

use ir _inear acceleration experiments;

(4) an overview of neurobionics; (5) a

discussion of traiming programming teacli—

ers; and (6) an examination of cybern=ztics
in the scientific revolution. 61 pp. (IC)

Soviet Cybernetics Revieyw,
Edited by W. B. Holland.

R8~6200/7-PR Soviet Cybernetics Review,
Voi. 4, No. 7. [EKdi*ted by W. B. Holland.
July 1970.

The Ukraine figures prominently in three
articles in this issue. The first is based
on the 1969 Annual Meetirqg of the Ukrainian
SSR Academy, at which the subiect of eco-
nomic cybernetics vas discussed. The work
of the Acazdemy's various economic insti-
tutes is outlined, summarizing some of the
highlights of research in mathematical eco—-
nomics and control systems. The second
article on the Ukraine discusses achieve-
ments and problemzs of computer systems 0
the Republic, particularly industrial ap-
plications for process control. The final
acrticle is a popularized description of tie
automatic computer design system developed
at the Kiev Institute of Cybernetics. Also
featured are photographs and description of
the Ruta-110D, the first Soviet disc memory
unit on display in Moscow at the Exhibition
of National Rconomic Achievements. Other

ERIC
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articles on computer activity anaiyze the
dispute that iz currently raging in Polish
technical circles and on the system of com-
puter centers in Romania. With this issue,
Soviet Cryhernetics Review initiates a bi-
monthly publication policy.- 48 pp. {KB)

RH-6200,/8-PR
Yol. 4, No. S.
Seéptember 1370.

Soviet RED is redirected toward industrial

needs. Besides cromputers and automation,

najor attention is on power engineering,
electronics, nuclear applications, chem-
istry, earth sciences, economic control,
and microbiology. Microorgarisms are the
reagents in the first large-scale produc-
tion of proteim fromr petroleum hydrocar-
bons. Automatic diagnosis of train tumors

vas 85 percent successful by couputer, 90

percent by diagnostic table. Conputers

are little used for accounting. Ukrainia's

scientific/technical information system
includes a fund of over 2500 algorithms,
programs, and user's dguides. Romanian
electronic progress is reported. The

usual complaints of inefficiency, wvaste,

and delay of automation appear, as do the
useal reports of savings. Tbilisi emer~ -
as a major computer design center wi*

Tb%lisi~1 process controller and 4~% .°

first of the third—-geuneration modular

Soviet computers. The BESM-3M read/write

head wears out tapes. Other hardware is

discussed or pictured. 77 pp. ({HW)

Soviet Cybernetics Review,
Edited by W. B. Holland.

RM-6213~PR Some Information Processing
Implications of Air Porce Space Nis-
sions: 1970-1980. 8. W. Boehm. Jan-
uary 1970.

Text of a briefing to the Air Porce Scien-

tific Advisory Board on problems in space

and flight computing. Off-the-shelf in-
formation processing iz inadequate for
real-time image processing, multisensor
analysis, decision—~criented displays, and
the Space Transportation system. OUnde-~
tected program errers could lead to dan-
gerouns strategic confrontations or inca-
pacitate a key defense at a critical time.

The Air Perce should (1) push development

cf a high—-capability, high-capacity,

floating-point on-board computer; (2)

buy at jieast 50 to 100 percent more com-

puting capacity than is absolutely nec~

essary, to avoid complex space-saving
programming; (3) begin serious work on

the STS software now; and (4) study the

feasibility of an 3ir Force software

testing facility comparable with hardware
testing facilities. 53 pp. Ref. (HW)
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RM-6248~PR JOSTRAN: An Interactive
J0SS Dialect for Writing and Debugging
YORTRAN Programs. W. R. Graham, D. C,
MacNeilage. February 1970.

A description of JOSTRAN, a J0S5 dialect

that expedites the construction of FORTRAN

programs. J0SE£ is aa interactive, on~line
computer system developed at Rand under

Air Porce fuuding, and novw used extensively

throughout Rand, the DOD, and industry.

JosS~language programs are list-procCessed;

i.e., each statement is interpreted at

execution time. FORTRAN is the principal

language for programming digital computers
to perform numerical calculations. Because
most FOBTRAR programs are batch-processed,
the programmer cannot immediately eXxamine
the output. The JOSS language pernmits
greater flexibility and sub®*3%y, but

POETRAY can handle larger ¢. .. _utichse
JOSTRAN, a specified FPORTR:..:-c jatible
dialect of JOSS, combines t: 1 43 “Tiyes

of both languages. It allox: >V - .mer to
exploit JO0SS°s interactive, 1ist-: Ocessing
facilities while writing and debigging a
prooram, and facilitates the tramnslation of
the JOSPRAN program into FORTRAN. The
translation is verified by test calcula-
tions in both languages. 15 3P. {LC)

Lu~6256—PR Tracking Error Propagaticm
and Orbit Prediction Prograi., R.
Bobley, L. N. Bowell, M. C. Smitk.

July 1970.

Pescription of TEPOP {Tracking Errct Prop-

agation and Orbi% Prediction Progra®),

a Rand-modified POBTRAN IV procCram used

in the AFSC/LDC Joint Mission Analysis on

Surveillance of Ohjects in Space. TEPOP

simulates space-vehicle tracking data from

as many as 54 sensors. Rand improvesents:

Sensors may be satellite-based, may rotate,

may be limited in azimuth, elevation, and

range:; drag bias can be included; the JIPL
ephemeris tape is used; the progra : wav
converted to double-precision. Begides
deteraining a target's path from real

data, TEPOP can be used to generate syn-—

thetic data for objects orbiting earth,

sun, moon, Hars, Venus, or Jupiter, or oa an

interplanetary course; to study the effects
of introducing random and systematic

errors; and to generate confidence regions

for pasition and velocity. The referance
coordinate system is automatically centered
on whichever body influences the tracked
object at the time. 74 pp. Ref. (HR)

RM~6271—-PR
the Softwvare Estimation Process.
Farguhar. August 1970.

Reviews the literature of software estima-

tion and reports a small experiment compar-

ing Delphi with face-to-face group judgment

A Preliminary Inguiry into
J‘ A-

7€

tc predict the time necessary to progranm
an information system—-in this case, the
Alr Porce'’s PDSO (Personnel Data Systen
~~0fficers). Planning software production
is necessaty but almost impessible at pres-~
ent. <Cost to completion depends on many
factors, some unknown at the time and all
hard to quantify (the difficulty of the
task, the progranmmer's ability and famil-
iarity with the procedures involved, the
degree of definition provided him, and
about :80 other factors). The experiments
undertaken failed to establish the utility
of either estimation method. Primary rec-
ommendations for further research are:

{1) more effective data collection, (2)
analysis of characteristics of good esti-
mators, and (3) formal induiry into the

technigues ‘used by estimators. 56 pp.
Ref. (HW)
RM-6297~PR Staticstical Concepts in

Computational Mathematics. H4. L.
Juncosa. November 1970C.
piscussion of the strong dependence of com-
puter science on probability and statistics.
This Rand study in computational mathe-
pmatics and its applications !cffers a nunmher
of examples to illustrate this dependence
and is a potentially profitable source of
research problems in the interface between
probability and statistics and computer
science. Some exanmples deal with numerical
processing of algebraic gquantities, stabi~
1izing solutions of equations, and computer
arithmetic processes. As a consequence of
the dependence noted, it is recommenda2d4 that
computer science education planners include
a prersguisite of probability and statis-
tics. In addition, numerical anmalysts and
other computer users involved in numercical
data processing will find the examples and
the list of references useful in seeking
pethods to control rapid numerical error

growth in their computations. 36 pp. Ref.
{K8}
RR-6313-PR ¢ Tape for

Use of Hagnet

Reportina Cost Infoiratio
Jr. September 1970-.

AS an alternative to the current practice

of submitting cost reports on paper, this

i 3,
n. J. String,

study suggests incorpotating the capabil-

ities of electronic data processing in
the design of reporting systems and using
magnetic tape as the primary medium for
reporting and storing data. Instead of
submitting printed reports, a contractor

. would provide documentation of his account-

ing system and vwork azssignment structure
at the initiation of a procurement prograr,
and provide periodic tape copies of his
internal accounting records during the
acquisition phase. A sample program was
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selected as a test case and all major tasks

vere performed, including in~depth reviews
of the contractor's accounting syster and
the procurement program's work breakdown
structure. A series of specialized paper
reports were printed using a generalized
report-generating program written for the
project. No problems vere encountered
that could be attributed to the basic con-
cepts of the system or to the principal
elements of implementation. 55 pp. {DGs)

R¥-6338~ARPA A Dynamic Programming Ap-
proach to Network Probhlems: A Hodel
for On-Line Computer Systems. L. J.
Pipes. August 1970.
Derivation, documentation, and listing of
a dynamic programming model on JOSS ‘or
finding optizal solutions (minimum-cost
paths) to network problems. The network
represents the possible connections bhetveen

decisions and expresses costs of going from

onae to another. The model enconpasses a
value-iterative algorithm which succes-
sively convergdes to the sclution. The
principle of optimality, which permits
finding the minimum-cost (shortest) path
as a function of the maximum number of
arcs allowed, is: Regardless of how a
partlcular state was arrived at, the re-
malnlnq decisions as to what path to take

2 to the terminal must themselves
iate an optimal solution. The cousts
yareing arcs may be input, recalled
froy wiher files, or calculated by JOSS
from input functions. HModel flexibility
allovws for testing the sensitivity of a
decision process to changes in the tar-
minal point. 28 pp. BRef. (M)

PAPERS
p~2584 Operating Systems. ¢G. H.
Mealy. May 1962,

A discussion of operating systems, defined
as the whole complex of programsing, de—
bugging, and operational aids with which
the programmer deals. The conporents of
an operating systemr are divided in%to in-
Put-output systems, processors, and super-
visory systems., Input-output systems are
codes used in conjunction with the hard-
vare to get data in and out of the machine.
Prccessors are codes that transform data.
Supervisory systems are codes that are
responsible for job or task sequencing and
for communication between the programmer
and the components of the operating sys-
tem. The provision of a coherent set of
@ runication conventions is emphasized

to promote flexibility of construction
and use. 95 pp.

P~2586 Benchmarks in Artificial In-
telligence. P. J. Gruenberger. June
196 2.

A list of tasks, presently performable by

most human beings, that may eventually be

handled successfully by computers. These
tasks may serve as milestones in the field
of artificial intellidence. 13 pp.

P-2593 The Use of Computers in the
Processing and Amalysis of Geograpuic
Information. R. C. Kao. December 1963.

An assessment of the impact of high-speed

computers on the collection and use of

data in geographic research. The follow—
ing are discussed: {1) the way in which
the impact is felt, {2} geographic prob-
lems likely to arise with the increasingly
yidespread use of high-speed computers,

t{3) adoption of a universal mapping sys—

tew, and (4) probleas facing users of geo-

graphic data. 28 pp.

P~2597 Computer Training and Educa-~
tion: The Picture in 1962. P. J.
Gruenherger. July 1962.

A discussion of the problem ~f education
and training in the world of computers.
The author describes: {1) the difference
betveen this educational and training
problem and the prohlem for masses of peo-
Ple in any other skill or technelogy and
(2) the difficulties in training and/or
educating masses of people in computer
technology. It is suggestad that the
educational discount on cosputers be aban~
doned in the near future. 117 pp.

P—~-2602 96~-GATE. T. A. ¥anr Wormer.
August 1962.
A primer for instruction in the 95-GATE
lanquage. 99~GATE is a system in which
a computer may be instructed to perfors
algebraic compntations. ' Specifically,
99-GATE is: General Rlgebraic Translator
extended for the IBM 709,/7090. The author
indicates the rules to be followed and the
techniques to be used in instructing the
computer. U8 pp.

P~2608-1 what is DETAB-X? S. L.
Pollack. October 1962.

A description of a computer language based

on the use of decision tables, DETAB-X

(Decision Tibkles, Experimental). The
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paper traces the evolution of computer
programming and the steps in its develop-
ment. The desirable features for a prob-—
lem—~analysis technique are discussed to-
gether with a camparison of DETAB~X and
COROL-61. DETAB-X was developed at Rand
as part of a continuing effort to devise
methods that will permit the Air Force
2nd other large users of computers to re—
duce costs and time-lags involved in de-
signing and implementing data systems.

26 pp-

pP-2610 How Cities Should Approach bata
Processing. R. J. Masonr. dJuly 1962,
A discursion of the impact ©n geverament
operations of advances in data-prncessing
eguipment. Future equipment will improve
all five of the data-processing activities
and will be available in the size, capa-
bility, and price to meet any city’s needs.
The ideal system for cities is one in
which environmental data gathered by all
departments are filed in unified, central
records describing perscns or parcels of
real property. These central files will
replace many existing files, since they
will be available to all departments Ior
use in their normal operztions. Eventu-~
ally, these central files ¥ill cover more
than one city. Prcoper use af data-process-
img equipment will lead to better deci-
sions based on more inclusive data, anéd
ultirately to significant operating econ-
omies and improved city operations. 9 pp.

pP-2658 A Quick Look at SINSCRIPT.

H. W. Karr. October 1962.
A description of SIMSCRIPT, a general pro-
grammping system specially adapted to the
probleas of writing simulation programs.
The advantages of SIHSCRIPT are that it
reduces the time needed to prodgranm simula-
tions of even moderate complexity and pro-
vides increased flexibility in modifying
such models in accordance with the find-
ings of preliminary amalysis and other
circumstances. Although SINSCRIPY may be
used as a compuater langnage for nonsimula-
tion problems, the author emphasizes its
application to simulation. Detailed in-
structions and forms for applying SIMSCRIPT
are also provided. 14 pp-.

p~2674 Anatomy of an Assembly System.
G. H. Mealy. December 1962.
A description of the GAS (Gensralized As-
sembly System) language and of the organ-
ization of the GAS processor. One of the
features of GAS is that routines may be
defined and added to the assembly systen
at assembly time. This allows the possi-

bility of changing the syntax or semantics
of the source language during assembly.
Therefore, the programmer who wishes to
change GAS must kno¥ how it is constructed.
The possibility of this, in any practical
sense, is dependent on “he organization of
the assembly system and on its documenta-
tion. ' The author attempts to provide
enough information about 3A35 to allow mod-
ificatior .f this language at assembly

time. 30 Ppe. :

pP—-2687 status Report of DETAB—-X (De-
cision Tables, Experimental). sS. L.
Pollack. Jaruvary 1963.

A statas report on DETAB-X (Decision
Tables, Experimental). This potential
business language was introduced at a
Decision~Table Symposium in New York,

20 September 1962. Decision tables in
dgeneral are et up in a tabular format
containing a set of decision rules based
on a given set of conditions. Each de-
cision rule describes the sets of condi-
tions that must be satisfied for a given
sequence of actions to be taken. The
CODASYL Systems GSroup developed specifica-
tions for DETAB-~X, & decisicn~-table struc-
ture using modified COBOL-6% for busi-
ness~-problen description. As DETAB-X

has proven to be a significant developnent
in data processing and a valuable addition
to COBOL, the CODASYL Systems Group will
probably propose that DETAB-X bhe adopted
as an addition to COBOL. 7 pp.

P-~2697 DETAB~X and the World of Bank-
ing. S. L. Pollack. Pebruary 1963.
A description of DETAB-X (Decision Tables,
Experimental), an experimental language
that combines COBOL-61 and decision tables.
The use of DETAB~X in business-oriented
problem description is discussed with par-
ticular reference to banking systems. It
is felt that programss written in DETAB-X
will provide improved conmunication be-
tween system designers, programmers, and
functionali specialists. DETAB-X is also
expected o increase the accuracy and cos—

;pleteness of problem statement achievable

by existing languages. 12 pp.

E-2714 Electronic Data Processing for
Cities--The Broad Look. E. F. R.
Hearle. February 1963. !

A summary of what electromic data-process—

iny eguipment can do for citiex now and in

the near future. [Hodern automatic data-
processing equipment greatly increases the
capability of municipal agencies to handle
information, especially if an over-all,
integrated system serving the entire muni-
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cipal organization is developed, rather
than a piecemeal aechamizatiou of faeiliar
clerical operations. 11 pp.

P-2768 The Wby and Rowv of Computing
in the Secondary Schools. F. J.
Gruenberger. September 1963. ‘
An argument in favor of including compating
in the high school carriculum. Considerxed
are the reasons for teaching it in high
school, thn problems of acguiring a com~
puter for high school use, the proper place
of compating in the curricwlnm, and the
main types of problems that high schools
could use a coaputer to solve. 9 pp.
{See also P-2786.)

-2782 Programmer Selectior Report for
SHARE xXYXI. R. N. Reiastedt. August
1963.

R discescion of personnel problens in
hiring prograamers for computers. 14 ppe.

P-2786 Bhat Should ¥e Compute? F. J.
Gruenberger. Septeaber 1963.

A discussion of the efficient use of a
computer. Seven criteria are givem as a
guide in determining wvhether the use of
a computer is justified for a particular
probles or whether scme cther method of
calcalation would be preferable. 14 pp.
{See siso pP—-2768.)

P=-2799-1 Computers and Information
Fflow. R. L. Patrick. March 19&8.
An introduction to computers for the de-
cisionmaker who heeds a layman®s
knowledge of the field (updated fzom a UC
Extension lecture). Hardware, softvare,
rental arrangements, and programmer rela-
tions are described. Useful classifica-
tions of types of computing include the
misnomers ®scientific® (meaning little
input~output and much arithemetic) and
"basiness” (meaniug wveryY hich iaput-cutput
and very simple computations, as in pay—~
roils). Also define” arxe batch, on~line,
ant real--time processing. Process control
and military command and control are dis-
cussed as on-line applications. the in-
dications of ¢ latent computer need usually
ares: {1) a8 volume operation of which the
the repetitive portions can be defined and
the axcesptinnz recognized; {Z) any ex-
tTemely complex job; (3) a need for im-
mediate results; (4) a large file that must
be curreant and accessible to several users;:
(5) extremely precivus data that requlrp
sterile handling. 19 pp.
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P-2793 The Programmer in-a Changing

World. W. B. Ware. September 1963.
An inguiry iuto the role of the profes-
sional programmer in the future computing
Wstld~ The programmer maY continue to be
needed for uuasual machiae problems and in
coapanter rescarch, but it may be that the
ability to present a machine to its user
on hi®% ter®s will improve so rapidly thaat
progransir? as a specialty will becocme a
relatively s®all professional field or a
secondary skill shared by pecple from a
vide variety of professional disciplines.
5 pp-

p~-2826 Siauvlatiang with SIMSCRIPT.

H. 8. Barkowitz. HWovesber 1963.
An exasination of two zspects of SIHSCRIPT
which enable it to reduca the programming
time required for simulation. These are
its world-view of the mcdel tn he simu-
lated and its method of cozpunicating to
the corputer the world to be sinulated.

15 pp.

P-2863 Biggexr and Better Hathemati-
cians. R. E. 3ellman. Pebruary 1%564.
Hathematicians urgently need much larger
ané faster computers for solving a large
category of praectical problems. Sork
should have begnn five years ago on digi-
tal computers 100 to 1060 times faster
and 1000 to 1,000,000 tires larger than
current conputers. Attention, howaver,
seems to have been diverted by "gimmickery”
and the glamour of ¥Ythinking mackines.¥
The author sees little hope of improvement.
6 pp.

P—-2864 GASP-~A General Activity Simu-
lation Program. P. J. Kiviat, A.
Colker. February 1964.

An introduction tc the capabilities of

GASP (General Activity Sinulation Program).

GASP can be understood by engineers as

vell as by computer programmers. It pro~

vides uniformity im system description
and inciudes as many automatic error de-
tection and debugging systems as possible.

GASP cannot compete with SINSCRIPT dut

serves Wwell those who have only a small

machine or who tsSe several computers with
no connon language. 9 pp.

p-2865 On the Rxplosion of Automation.
R. E. Bellman. February 196u4.

Comments on the impact of automation on a

capitalistic and democratic society.

While automation would ncrease even

withéut computers, its effects are intens-
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ified by them. Coupled with an increase
in general efficiency and in advanced
technology, automation will remeve many
jobs from industry. The author poirnts
out the need for training and retrainxqg
of the resulting unemployed. 5 ppa.

P~2879 on Cybernetics, Information
Processing, and Thipking. H. BE. Naron.
March 179648.

An cxamination of the origins, development,

and present statis of those keY. cybernetic

noticas that provide an information-flow
framework within which to attack one as-~
pect of the question of how a person
thinks; i.e., the question of the infor-—
pation nechanisms agd processes which
uuderlie and are correlated with thinking.

Defined and analyzed are (1) the origias

and scope of cybernmetics, (2) information

processing in artificial and natural sys~
tens, (3) the problem of artificial intel-
ligence, and {8) cybernetics, neurophysiol-
ogy, and epistemology. &1 pp. Bibliog.

£-29038 Science, TechnologyY and the
Automation Explosica. =R®. E. Bellman.
May 1964.
A corsideration of the serious effects of
our economic and political structure aris-
ing from thes rapid spread of auntonation.
As it takes over more and more routine
occupations, people will be reqaired to
efigage more in personal and certain pro-
fessional services. The aunthor feels that
some atteapt aust be made to face the prob-
len now instead of wishfully letting the
natter take care of itself. 6 pp.

P~2922 JOSS: A Designer’s View of An
Experimental On-Line Computing Systen.
Je. C. Shaw. August 1964.

A description of JOSS (JOHBNIAC Open~Shop

System), an experxlental on~line, time-

shared computing service. The paper

eaphasises those features which have made

JOSS a convenient nev tool. 33 pp.

P~2967 Prograeaing Languagde Selection
for Command and Control Applications.
J. P. Haverty. September 1964.
A discussion of major considerations in
selecting a programming langsage for
comaa=d and control applications: (1)
systems considerations; (2) language and
compiler requirements-. The paper illus-
trates the difficulties of progranmming
language selection by citing recen: 2meri-
can work in measuring effectiveness. - The

&0

problems of standaxrdization are also
mentioned. 25 pp.

BP-2998 -The Teaching of Computing.
P. J. Gruenherger. October 1964.

A discussion of the characteristics of

the teaching cof computing ard the ways

in which it significantly differs from

the teaching of other subjects. 5 np.

P-3006 The ILogic of Interrogating a
Digital Computer. M. E. Maron. Novem—
ber 196%.

An attempt to clarify the problem of hovw

a computing machine must be organized to

deal with language in order to respond to

interrogation :as if it understood meanings
and relevance. The paper is divided into
three parts:z {1) an outline of the origins
and scope of the information sciences and
the impetus they have given to this search;

{2) a look at two sub-problems, literature

searchipg and data retrieval, to suggest

how ihese problems sheuld be framed:; and

{3) a consideration of the question of

comprekension with the aim of specifying

how zome aspects of knowing can be dis-
cussed in a mechanical vay and related to
the information organization required to
generate comprehension-like behavior.

23 pp. Bibliog.

P-3024% The Role of the Computer in
Secondary Schools. F. J. Gruenberger.
Janruary 1965.

in the five years since stored program

computers have heen used in secondary

schools, a pattern of solid academic
courses has emerged. The paper lists

-eight reasons to justify continuance of
:the prograe.

8 pp.

P-3086 Use of Hybrid Computing in
Desigu Automation. A- J. Rowe, P.
Brock. HNarch 1965.

A discussion of computer-aided design for

engineering unee, The automatic drafliing

project of the Hughes Aircraft Company is
described, including the developaent of

ADMA, the machine and the language. The

concept of the engineering information

center is discussed. 22 pp.

P-316% A Charting Technigue for the
Analysis of Business Systeamas. E. A.
Nelson. May 1965.

Description of a charting technigue for

analyziny business systeas and studying
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the information economics .of firms, -~ This™*
technique facilitates establishment of
criteria for system effectiveness by .
portraying details and interrelationships
of functional tasks, management decisions,
organization structure, information flovs,
and data processiag. 17 pp.

P~-3131 JO05S: Examples of the Use of
An Experimental On-Line Computing
Service. J. C. Shaw. April 1965.

A presentation of examples of the use of

J0SS (Johnniac Open Shup System) “or the

solution of small numerical probless.

10 pp.

P-3141 Simulation Programming and
Apalysis of Results. A. S. Ginsberg,
May 1965.

A discussion of technigques for simplifying

and speeding simulations and for increas—

ing the meaningfulness of results. General

Purpose Systems Simulator II (GPSS),

SIMSCRIPT, and programming by question-

naire are discussed as exaamples of simula-

tion programaing. 9 pp.

P-3144-1 Cybernetics.
Decerber 1965.

A review of the concepts of cybernetics.
Communication theory and the digital com-
puter are discussed as forces that shape
the developument of cybernmetics. cCurreant
interpretations of the meaning of cyber-~
netics are also discussed. 9 pp. Bikliog.

M. E. Maron.

P~3146 JOSS: Conversations with the
Johnniac Open-Shop Systsm. J. C. Shaw-
May 1965.

A brief description of JOSS and examples
of conversations in which the system is

directed ip a high~level algebraic lan-

guage. 5 pg.

P—-3149 JO0SS: Experience with An Ex~
perimental Computing Service for Users
at Remote Typewriter Comsoles. J. C.
Shav. Fay 1965.
A repoct of the history and henefits of
JOSS (Johnniac Open-Shop System), a com-
puting service which monitors ten type-
writers and serves up to eight users con-
currently. It has been in daily use at
BAND since January 198%. The auvthor:dis~ .
cusses both the hardware and software, and
the training necessary to operate the sSys—
tem. 18 pp. Bibliog.
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3163 . '#hat Is the "Social Responsi~
bility" Problem? F. J. Gruenberger.
July 1965.

An inguiry into the effects of automation

on employment and the problenms confronting

social and computer scientists in assess~
ing the magnitude of these effects. 8 PP.

P~3168/1 HOSY: & Core-saving Operat-
ing System. I. L. Pinkle, L. Scantlin.
July 1967.

A revision of P~3168 to reflect the change

in BABD's computer system from an IBM 7040
cotpled to a 7044, to the 7044 alone. This
Paper describes the KOSY (SonsSYS) software
for use vwith programs that exceed available
sStorage on the 7048. Converting codes from
PORTRAN II to PORTRAN IV caases loss of core
storage because the IV compiler in most
casas .produces more instruction vwords than
the XI compiler, and because the IBSYS nu-
clens requires so much storage space. The
HOSY nethod elimisates the nucleus during
execution, thus releasing core storage at
the cost of less efficient input/output.

It was devised originally for a RAED two-
dipensional hydrocdynamic model that con-
tinued to exceed available sStorage even
when a chaining procedure was used. 12 PP~

P-3235 Comamunications, Computers and
People. P. Baran. Noveaber 1936S.
Discussion of the impact of computer tech-
nology on communications and the effect of
lovw cost digital communictions on coam-
puter systems. The paper presents the

" social comseguences of the reciprocal ac-
‘tion and suggests remedies for the prob-

‘lens that may rise.

81

20 pp.

P-3236 Is the Data Processing Field
So pifferent? P. J. Gruenberger.
September 1965.

A consideration of the need for comparnies

vho plan to install electronic data proc-

essing equipwment to seek the guidance of

EDP experts. Cost analogies for similar

professional services are given. 4§ pp.

p~3279 Puture Computer Technology and
Its Impact. W. H. Rare. HMarch 1966.
Text of a paper presented to the Board of
Trastees and the Air Porce Advisory Group
in November 1965. The author discusses
the digital computer as an information
processing machine, describes the advances
made in computer hardevare in the 15 years
of its commercial lifetime, suggests fu-
tare couputer achievements, and coasiders



ERIC

Aruitoxt provided by Eic:

~81-

the impact on society, business, industry,
and the military. 29 pp.

P-3281 Are Small, Free-Standing Com-
puters Here to Stay? F. J. Gruenberger.
December 1965.

An assessment of computing-power per dollar

in small machines. It is increasing rapid-

1y and will continue to do so. At present,
distinct advantages are to be found in the
free-standing machine over a large, time-

sharing facility, depending on the particu-
lar project. The Paper speculates that, in
time, developments will allowv a free-stand-
ing machine to be hooked up to a large ¢ -
tral facility for short bursts, and thus

secure the best of both systems for u- e
3 pp.
P-3313 JOHN? ZAC Eulogy. W®W. H. Ware.

March 1966.

Text of a talk at the decommissioning
ceremonies for the RAND-built computer,
JOHRYIAC, held 18 February 7965. The
history and development of JOHNRIAC are
traced from the early search for nore
coaputing power in 1950 to the very re-
cent use of the computer as a researxch
tool. The press release of JOHNNIAC's
demise is appended. 14 pp.

P-3314 Introduction to the SIMSCRIPT
II Programming Language. P. J. Kiviat,
February 1966.

Presentation of the design philosophy

behind SIMSCRIPT II. The paper notes the

incorporation of accumulated experience
into the programming language, describes
the implementation and structure consider-
ations, and reveals some of the language's
important features and innovations. 7 pp.

P-3348 Development of New Digital
Simulation Languages. P. J. Kiviat.
April 1966.

An article prepared for The Journal of

Indastrial Engineering. It includes:

{1) an examination of theories of sifiula~ .

tion aand modelling and programming; ({2)

a description of the design aims and a

few languade statements of SIMSCRIPT II,

a second generation simulation programming

language; and (3) comments on a prohable

future for simulation languages and '‘simu- -
lation programming. 21 pp. Bibliog.

P—=3349 Simulation Language Report
Generators (or, I Hear You hut I Don'‘t
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Know What You're saying). P. J.

Kiviat. April 1966.
Paper prepared for the Symposium on Simu-
lation Techniques and Languages, London,
May 1966. The author discusses simalation
programning languages and their particualar
need for specialized cutput statements.
The structure of future sipalation lan-
jJuage report generators is predicted
through descriptions of the programmers®
and managers' need for reports about or
from simulation models and programs. A
set of programming statements that satisfy
these needs is presented and related to
the simulation programming languages of
today and the future. The programming
statements are in SIMSCRIPT II, but the
use is illustrative« only; theY have not
been implenmented., =Zxamples of the repor=s
generated by the hypothetical statement:

are included in the Appendix. 25 pp.
Bibliog.
P-3365-4 bibliography on Automation

and Technological Change and Studies
of the Puture. A. Harrison. March
1971.
Last published in 1967, this current bib-
liography lists works associated with
tvo ongoing Rand projects: Automation
and Technological Chapnge, arnd a related
informal study of future national and in-
ternaticnal problems. Alphabetically

‘arranged, the bibliography contains ap-

proximately 800 entries, consisting of
the assembled works of project members,
together with some 400 additional entries
published after 1967, selected largely
from the Library of Congress card catalog.
The appendix lists private organizations
engaged in, or planning to engage in,
future-oriented work. The biblicgraphy
vill continue to be updated periodically.
58 pp. (Sh)

P-3408 Relational Data Pile I: Design
Philosophy. M. E. Maron. July 1966.
The design philosophy and general objec~
tives of the Relational Data Pile, an
antomatic question-answering syster. The
File peraits factual data to.be stored in
a digital computer so: that.the machkine can
respond appropriately, giving answers to
questions based on the stored information.
(One of two related papers presented at
the Thkird Annual National Collodquium on
Information Retrieval, 1966.) 26 pp.
Ref. (See:-also P-3411.)

P-3411 Relational pata File II: Im-
plementation. R. E. Levien. July 1966.
The techniques used for implementation of
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the Relational Data File, a conmputer-based nature of the coding is indicatead on the
system for the storage, retrieval, and catalog map (index). Catalogs can be
logical analysis of factual data. {Cne nested, and each catalog B3y be structured
of wo related papers presented at the separately. A valuable space—saving de-
Third aenual National Collogquium on tnfor- vice is the null datum, in which headings
mation Retrieval, 1966.) 26 pp. Ref. without any data fulfill their organizing
(See also P~3308.) role without occupying any physical Space.

Computer programs convert text into its
internal represantation. Formats have
defined for 7-bit magnetic tape and

P=3453 Developrent of Discrete Digital +*-word core storage, and others will
Simulation Languages. P. J. Riviat. b: a’ .ed. Cataleg transformation schemes
September 71966. ar .- als- plar .ed for the future. (Pre—

A discopssion of the history, carrent Se. a3 2zt th- Conferance on Conputers= in

states, and possible future of computer Hup - " ic Rew2arch, Texas A. & B., ‘o=

languages that are used for describing ver ~r " 386.; 22 pp.
tue structure and dynawmics of gis-

Crete-time systemas. The author discusses

Principal features of the numerons siamala-

tion programming languages in current use pP-2178 Cor "uter Aspects of Techroclog-
and predicts eventual Berger into one or ical Zhange Automation, and Economic
two general-purpose languages that can be P7o¢ :sS. ¢, Areer. Pebfunary 1966.

used to comstruct Special-purpose simula- Reprint frox the report of the National
tion languages. 16 PP- Ref. Comrm:ss .n on Technology, Autonation, and

Econos: . Progr=ss. & self-styled techno-
logica. radicz) anad economic conservative
sumparizes prciress and trends ir computer

P-3466 Thke Coming Computer Utility technology and applications to banking,
~~Laisser-faire, Licensing or Regula- ‘governazent, health, engineering, and other
tion? . Baran. April 1967. fields., The zmount of raw computing pover

The growth of the computer industry, which in the U.S. has heen doubling yearly; the

; presses upor existing regulatory Processes, author believes that this trend will con~

: makes necessary a re-examination of the tinue and that comaputing power will hecoee

i entire reguiatory structure for data trans- available like electricity or telephone

: mission. At present, communications sup- service, Pull employment can be main-
pliers are highly regulated, while cCompu— tained despite the increasead productivity,
ter conpanies are not. The cost for com- but ways must be found to ninimjize the

; putation is dropping so rapidly that the hardships of the displaced. Education

: cast of the coamunication needed zo tie #ust be a continuing process throughout

L together many users of a single machine is iife and Society must provide financial

; noy the overriding cost limitation. Con- &upport. With certralized information in

; centrating ihe traffic from a large number cosputer files, privacy becoaes a major

} of users in order to share expensive trans- iSsue. 28 pp.

mission circuits is illegal unless a siagle

i coapany is involved {giving a dispropor-

tionate advantage to large companies). The S

most hasic regulation mechanisps needed by P-3484 Current Trends in Aerospace

; future computer utilities are: profession- Computation and Some Implications.

f al licensing standards to aid in safeguard- B, Boehm. Noveamber 1966.
ing privacy of infarmationprteuovinqrthe: . A discussion of currenmt trends in aero-
economic advantage to large companies; and Space computation. Total U.S. Computing
providing free exchanrge across systeas. power is expected to increase by a factor
27 ppe. : of 100C in the next ten Years. While

comnputers are becoming faster and more
- efficient, computer software remairns a
‘ : "+ handicraft industry, castom-nmade and too
P-3476 The Catalog: A Flexible sStruc- . frequently idiosyncratic. Programs often

tare for Data Storage. T. §. Ziehe. subtly distort the projects they are in-
November 1966, tended to assist. Conversion from one
; An overall view of the Rand text and machine to another is time~consuming.
: catalog system described in RN-4390 for Programnmers: should strive for interchange-
: processing natural language text for com- i ability, using machine-~independent pro-
i puter storage in large files. The S5ys— Jrammin: languages and modular units.
f tem provides freedom to reorganize the Con-i:uo1s reexamination of goals is nec-
! files at will. Organization ic based on essary. (Presented at the SSD/Aerospace
f the dependency tree. Data within any one Wor<snop on Spaceborne Computer Software
5 class may be encoded in any form, dis- at Aeroscace Corporation, El Segundo.}
i

regarding the rest of the file, and the 16 p». tTafs.
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P-3486 JO05S: TIntroduction to the sys-
tem Implementation. G. FE. Bryan. No-
vember 1966.

A description of the concept, capabilities,

hardvare, software, language, and usage of

JO5S5, an on-line time-shared interactive

plug—-in computing systen.

for casuval use by problem~solvers rather
than for system programmers. The inter-
active method of thinking at the console

is estimated as being ten times faster than

the usual prorlem-inception—to~problem-sgo-

lution approach to a computer. Every 2%

hours, about 3 million JOSS statements are

nov processed in an average 5.5 milli-

seconds. Average computution per session

is 20,000 statements, leaving encugh ug-
used capacity to accommodate 100 consoles
or more. Complete hardware description,
flovw charts, and sample pragrams are given.

(Presented at the Fall Symposiuom of the

Digital Equipment Computer Users Society,

Noverber 1966.) 19 pp.

P—-3501 Computers and Our Future.

M. E. Maron. December 1966.
A statement of information needed for a
realistic attack upon the guestions of
predicting the future impact of computers
on society, the social and moral implica-
tions, and the actions that might be
taken to alter some of the possible con-
seguences. Among the topics are the im-
plications for invasion of privacy, im-
proper mamipulation and contrel; the in-
fluence of information feedback and over—
load; the problem of obtaining individual
treatment in a compater-based selection .
systen. ¥What valmes do we wish to foster?
And how fast can corrective actiof become -
effective? 10 pp.

P-3504 System Implications of Infor-
mation Privacy. H. E. Petersen, R,
Turn. April’ 1967. : - -

A detailed account of ways to protect - »

computer systems, especially remotely

accessible on-line time-sharing systeas, .

from invasions of privacy. Communication

links cannot be physically secured {see

RN-3765) ; the only broadly effective

counterneasure against wiretapping meth-

ods is privacy transformations {secret
codes), which may require additional
hardware. Other countermeasures incluyde
once-anly passwords; electromagnetic
shielding to prevent radiation pickup;
systematic verification of the integrity
of hardware, software, and personnel;
checking up on accidental interference
and overlong computer session. Hardware
breakdowns and the shielding of proces—
sors to prevent "tuning in" present un-
solved problems. It appears possible to

84

JOS35 was designed

engineer information systemrs so that the
cost of privacy protection is proportion-
al to the amount desired. (Prepared for
presentation at the Spring Joint Conmputer
Conference, Atlantic City, April 1967.)
44 pp. Ref.

P-3522 Some spects of Man~Computer
Communicatio: 1 Active Monitoring of
Automated Che .. 3ut. L. Chesler, R.
Turn. March 1¢ 7.

Wherever hazards e :ist, tight schedules

must be met, and costs of failure are

high, humar judgment is needed to detect
and react to malfunctions in autonmatic
checkout eqnipment, incorrect program de-—
sign or execution, and unexpected events.

The human monitor aust know exactly what

the programs should be doing and what they

tare doing at each instant; the monitor
should be able to look ahead, review the
"past, specify the level of detail of in-
-formation, and control the rate of check-
out. The moving network display with
on-line graphical technigues (kM-5183) is
outlined as an example of effective in-
formation digplay. Reed for such a systen
increases as existing factory checkout

Systems approach the limit of their :bil-

ity to handle equipment cogplexity und as

manual systems are automated. {Prepared
for the Fourth Space Congress, Cocoa

Beach, Plorida, April 1967.) 34 PP. Ref.

P-3523 Remarks on the Question of
Privacy Raised by the Automation of
. Mental Health Records. P. Baran.
April 1967:i
It is necessary to face issues of the
individual's right-to-privacy raised by
the future automution of information sSys~
tems.  Systeas will pe Iinterconnected for
both eccnomy and performance, but
time-shared computer file systems will

. mot:at first have'adequate safequards

commensurate with,K the sensitivity of

the information they contain. The prob-
ler is thus how to obtain the greatest
benefits from such systems with the least
danger to privacy. {(Presented to the
American Orthopsychiatric Association
Workshop, Washington, D.C., March 21-23,
1967.) .

P-3527 The Professor and the Computer:
1985. B. R. Boehm. FPebruary 1967.

A short scenario of a 1985 convprsation

betveen a professor and a computer, which

reflects the author's belief that extrapo-

lations into the future should point out

not only the prospect but also the prob-
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lems of implementing future technology.
5 ppa

0

P-3533 RKeeping the Upper Hand in the

Man~Computer Partnership. B. ¥. Boehn.

April 1967.
A discussion of the future capa*-lities of
the computer and its role in augmenting hu-
man creativity., Rapid increases in hard-
vare performance (e.g., the large-scale
integrated circuit) and nevw crganization
nethods (e.g., the multi-procassing con-
cept} have permaitted the design and imple-
mentation of more flexible systems, with
no loss of computational efficiency. The
oarline interactive computing system
promises to achieve a significant man-conm-
puter partnmership. The increased produc-
tivity of the computer, however, should
not be considered ar end in itself., Sys-
tems analysis will provide a continual re~
exainination of the relevance of the user's
efforts to his gocals, and thus ensure that
the computer is used to stimulate creativ-
ity, not to perpetunate mediocrity. 29 pp.
Ref.

P-354& Security amnd Privacy in Conx—
puter Systeams. W. H. Ware. April
1967.

tutlines the configuration of a typical

rerote—access, multi-user resource-shar-.

ing computer system ard identifies some
of its vulnerabpilities to unauthorized
filvulgence of information. In military
teras, this is the computer security
problem; in civilian terms, the computer
privacy problem, The latter is less
clearly structured from both legal and

practical viewpoints. . There are vulaner~ .

abilities of persofinel, .ardware, soft- .

ware, and especially comiunications.

Eavesdrepping, wiretapping, copying, or

cutrighkt theft of files are possible.

Coulé reasonRs of natiomal interest lead

the professicnal intelligence effori aof

a foreign government to Iocus oRr a com-

puter network? This paper presents ter—

ninology, ocutlines the problem, and sug-
gests design considerations; detailed
technological countermeasures are given
in ?~3504, "Systea Implications of In-
formation Privacy." (Presented at the
Spring Joint Computer Conference, Atlantic
City, April 17-19, 1967.) 32 pp.

P-3560 JO0ss: Rubrics. C. L. Baker.
Barch 1967.

A collection of principles to be kept in

mind when designing a JO0SS~like systen,

contemplating additioas to the JO0SS lan-

guage, or comparing JOSS with other in-

ERIC
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teractive on-line,
pating systens.

time-shared remote com-
5 pp-

P-3562 Urhan Node in the Information
Network. P. Baran, M. Greasnberger.
April 19s57.

A discussion of the technologies of com-

Puters and communications in terms of the

major conteaporary problems of cities.

Since the communication of information

may well be the most central and sest

vital function of an urban comnplex, the
information-based techrologies could be
the next major force is the evolution of
the city. Coaputer-cosmunication tech-
nology could foster a videning, sparser
distribution of people arcound the world,
vith urban pockets of active personal

interaction among intellectual, commer—
cial, indastrial, and political leaders.

Such urban centers vould be sources of

ideas and top-level decisions and would

serve as input nodes in mational and
transnational information petworks.

25 pp. Bibliog.

P-3568 On-Line Computer Classification
of Handprinted Chinese Characters as a
Translation Aid. G. P. Groner, J. P.
Heafner, T. W. Robinson. April 1967.

A method for using sequential positional

information t¢ recognize hamdprinted Chi-

nese charactets, and a computer prograa

that uses this method to provide a trans- .

lation aid. The desired character is

drawn on the RAND graphical input tablet
and is reproduceld on the CRT display page,
which includes thez asked-for character to-
gether 'vwith its pronunciation and its
identification nunber in.the standard chi-
nese-English dictionary. Tie program can

be used for any forams that are drawn in a

particular sequence of strokes. Hoth

recognition routines (Chinese and Roxan
characters): analyze the point—-by-point
locations as each stroke is being drawn,
and jidentify it within milliseconds after
coupletion. The program could be used in
preparing a hardcopY dictiomary index or
teaching aids by use of a graphical output
printer, (Prepared for publiication in

IEEE Transactions on Electropjc Computers.)

21 pp. Ref. (See also RM-5016.)

P-3581 An Approach to Software Evalua-
tion. J. D. Tupac. April 1967.

Softvare evaluation is discussed within
the context of RAND's experience in eval-
uating its computer system. Software has
become more significant because of in-
creased dependence on it for system opera-
At the same tinme,
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it has become noie difficult to evaluate
because of increased conple.ity, grea*>»r
£lexibility and functional capability, and
sheer size. An- -ganization, undertaking
an evaluation o. its system, must consider
two major areas: functicnal capabilities
and performance based on the organization®s
regairements and goals. At RAND, worklocad
and capacity requircsents, desired through-
put and accessibility, ana cost coustraints
vere used to determine anp acceptanle
cost/performance range. Estikating soft-
vare performapmce is the weakest link in

am etaluation. If an orgarization®’s out-
put is largely dependent on accurate per~
formance prediction, it must select only
from systems vith vorking software. 12 pp.

P-3599 Computer Simulation Program~
ming Languages: Perspective and Prog-
aosis. P. J. Kiviat. September 1967.

An overview of the languages devised

esprciaily for programaing. computer simu-

lations developed simce 19%59. Some are
basad on transaction flows (GPSS), others
on anse-and—-effect relationships ex-
preised in events (SINMSCRIPT), activities

{Csl), or piccessss {(SIBULA). Other prin-

cipiul differences are static or dynamic: .

storage allocation, lewels of indirect . -

referencing, aad ability te foram complerx .

data structures. Landuages zay be ez~ '

ecuted interpretively by a control pro-
gram (GPSS), may be direct extemrsions of’
general-purpose compilers (SINULA of
3LGOL), sowrce languages to compilers

{early SINSCRIPT and CSL, GASP,  and

FORSIN IV to FORTRAN) or compile directly

into asseably code (SINSCRIPT 1.5, Ex-

tendaed C35L, CSL~2). The trend is away
fror terseress toward readability amd
descriptive power. 22 pp. BRef.

P-3600/1 Soviet Cybernetics: Recent
Aeus Items, Ro. 1. Edited by W. B.
Holland. FPebruary 1967.

The first issue of a periodical revievw

prepared by the staff of the Cybernetics

Data Research Project in the Computer

Sciences Department of RARD, to appear

approxinately menthly. Ezcerpts froam the

Soviet press on coaputers, automatic con-

trol, and related material are translated

or summarized. The feature article is a

coapiiation of data ob the newest, fast-

est, and most highly publicized Soviet
cosputer, the BESN~6, Includes a bibli-~
ography of relevant articles and one of
photagraphs in Pravda and the weekly

Econamics Gazetts for December znd Jann—~

ary, and in Izvestiva for Jannary cnly.

A biblicgraphy of CDEP publications,

with abstracts, is appended. 74 pp.-

Q E?{l
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P-3600/2 Soviet Cybernetics: acent
Kews Items, No. 2. Edited by B.
Holland. HMarch 1967.

The second issue of a periodica:l view

prepared by the staff of the CyL.. .stics

Data Research Project in the Cosxm; B o

Sciences Departm. 1t, to appear apy - oxi-
mately monthly. Excerpts from th. sSoviet

‘press on coaptte: ;, automatic coni ol, and

related material are translated o~ sum~
marized. The HMarch issue fea“ure 2ight-
een pages of computer photographs :rom
the book Hathematical Control Haci. nes,
the table of contents from the cr': ectic~

Elements ip Computer Epcineerine.
an article advocating a return to .aree-
address machines with microp—ogr: 3 :ing,
seven other articles, and shurt ners
items. Relevan: articles and photography
published ‘during Pebruary in Pravda, Jz-
vestiva, the veekly Ecopemics Gazette,
ard the Bnglish-laugeage weekly Mc -ciiw
Beus.are listed. 65 pp-

P-3600/3 , Soviet Cybernetics:: _.cent
News Items, No. 3. Edited by E. B.
Holland. April. 1987.

The APril 1967 issue features a sacvey of

" reseacrch oh automatic character recogni~

tion amd *ext readimg.: A translated ar~
ticle on hauristic prograaming claims that
Soviet Rathszmaticians are appreciably
ahead of their y.S. collengnes in machine
pattern recognition and medical dizgnos~
tice, probably in chess piaying, but be-~
hind in breadth of vwork amd in equipping
thke projects with the  bhest computer hard-

‘ware. Other items re¢port technical data,

research budgets, nev couastruction, a
tabular comparisen of 0.S. and USSP com-—~
puters. and a sysposine on the use of
redundancy in information and control sys-
teas. Relevant articles and photoyraphs
pubklished during March in Pravda, Iz-
vestiya, the weekly Ecgonomjcs Gazette,

and the weekly Engl.sh-lanquage NGScow
Bews are listed. 8¢ pp.

P-3600/4 Soviet Cybeinetics: Recent
: fews Items, Ko. 4. Edited by #. B.
Holland. HMay 1%67.
This issze includes a special report on
*he BESA and N-20 series ¢f computers de-
veloped. in the Soviet ygnion. Items trans-
lated from the Russian include reports on

‘electronics in the administration of the

national econoay and on the characteris-
tics and costs of several computers. Rel-~
evant articles and photcgraphs published
during April in Prayda, Izvestiya, Ego-
nonics Gagette, Noscow Nevs, and Rand pub-~

:lications on Soviet cybermetics znd com-

puter technology are listed. 6f pp.
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P-3800/5 Soviet Cybermetics: Recent
Hews Itemas, No. S. PRdited by W. B.
Hollawd. June 1967.

The fifth issue of a periodical review
prepared by the staff of the Cybermetics
Data Research Project in the Computer Sci-
ences Department. The June issue features
articles on amanagement science and systens
analysis in the Soviet Union, developrent
of high-productivity coaputer systers, and
a first Jdescription and photograph of the
M-220 computer. 101 pp. '

P—-3600/6 Soviet Cybernetics: Recent
Rews Items, No. 6. Edited by H. B.
Holland. July 1967.

The July issue features three articles on-
problems in the Soviet computer industry.
The Ministry of the BRadio Industry, which
manufactures computers, does not equip
then with input-output devices, with stand-
ard programs, algorithms, or compilers for
algorithaic languages. [0sers must create
their own. The best models operate relia-
bly for several hundred hours, but iaput-
output devices break down nearly every
day. Magnetic tapes are noninterchange-
able, and imformation can be sStored on
tape for no longer tham a month. Other
articles describe the RITH and BESH-IE
computers, computer work in Armenia and
Novosibirsk, znd the rev Kiev NManagement
Information System. Also included are an-
notated listings of relevant articles ap—-
Pearing in the Soviet Press in June 1967,
and some photographs. 94 pp.

P~-3600/7 Soviet Cybernetics: Recent
News Items, No. 7. EBdited by %. B.
Holland. August 1967.

This issue includes a translation of am
anticybernetics poleamic, "Whom Does Cyber-
netics Serve?" published in the Soviet
Union im 1953, a report on Soviet Cyher-
netics highlights for 1966, and articles
on problems of dialectics and logic in
the development of an understanding of
ucdern natural science and on cybernetics
machines of the future. Articles and
photographs published in the Soviet press
during July are listed. 72 pp.

pP--3600/8 Soviet Cyhernetics: Recent
News Items, No. 8. FEdited by w. B.
Holland. Septeaber 1967,

This issue features a series of articles
on problems confronting the computer in-
dustry in the Soviet Union. One of the
Rajor controversies is that between large,
Self-supporting, multiple~user computer
centers and smaller, self-contained
centers attached to individual plants and.

enterprises. Another is that of
machines versus small machines.

Sue also includes a report on an inforaa-
ticn retrieval conference and an article

on the technical specifications of the

large
The is-

N-20, BESN-3M, BESM-4, and M-220. 120 pp.

P-3600/9 Soviet Cybernetics: BRecent
¥ews Items, FHo. 9. Edited by W. B.
Rolland. oOctober 1967.

The October issue features a-30-page arti-~
Cle by one of the world's leading cyber-
neticists, Academician V. nH. Glushkov, on
prospects for automating computer design.
Other articles and excerptis deal with
Bkrainian computer usage, automation
levels and goals, and production kistory;
heuristics as a scienca; research person-
nel statistics, USSR and Latvia; announce—
maent of the Wairi-2 computer; design of
the Avrora computer by the MP~-20: an ad-
vertisement for the Polish ODRA-1013; and
an annotated listibng of relevant items in
;2& Soviet press during September 1967,
PP~

P-3600/10 Soviet Cybernetics: Recent
Rews Items, Bo. 10. PRdited by W. B.
Holland. Novenber 19¢7.

The Ravember 1967 issue features a 25-page
article on the logical organization of the
VNIIEA-3 control computer. The issue also
inbclades articles on heuristic prograaming;
the Pattern Recognition Laboratory at
Fovosibirsk; the Glushkov survey of man-
agement systeas; the management system at
the Barnaul Radio Plant; ard om the auto-~
Ration of national planning calculations
at the OUkraine GOSPLAN. This latter ar-
ticle mentions problems caused by hardware
shortcomings, unreliable tapes, slow in-
put/output, lack of organized program ex-
change, and shortages of programmers and
mathematical economists. The monthly sua-
mary of relevant press jitems reports that
Boscov traffic is to be unjammed by sen-
sor- and TV-controlled sigmals. The pres-
ent five-year plan calls for over 600 pew
automated management control systems and
230 computer centers. 851 pp.

pP=3600/11 Soviet Cybernetics: Recent
News Items, No. 11. Edited by W. B.
Holland. December 1967.

The December issue features S0 pages on

the nost important achievements in cyber-
netics, conmpnter technoslogy, power engi-
neering, bioengineering, and mathematics
during 1966. Progress in computer medical
diagnosis for gastric disease, heart
disease, and cancer is reported. oOther
articles list the characteristics of Soviet

L7



H
i

?';
i
Q
ER]
T

f

-87-

computers, development of a naticnwide
production coding method, and new graphical
data-handling devices. The Kiev Engi-~
neering~Construction Institute is coardi-
nating a new annual collection of articles
on prograzzed instruction. The Rinistry
of Defense daily nevspaper, Red jtar, has
begm added to the Press Review sectionm.

103 pr. .

P-3600/12 ~ Soviet Cybernetics: BRecent
Rews Items, Fo. 12, Index %o Issues
1-11. Edited by ®W. B. Holland; com-
piled by J. J. Schneider, #. B. Holland.
31 Decemher 1967.

An index of subjects, persomalities, or-

ganizations, and hardware/software of the

1967 issues of SC:BFI. A special iundex

is included of material on the probless

and shortcomings in Sowviet computing and

related fields. An annotated bibliography
of Rand publications on Soviet cYbernetics
and computer techrology {16 iteas) is ap—
pended. 60 pp.

P-3600/13 Soviet Cybernetics: Recent
News Items, Ho. 13. Edited by W. B.
Holland. Janmary 1968.

This issue features an article from Pravdacs
sCybernetics, XXI Century™ by V. M. Glush-
kov. An article py K. Rudnev, Minister

of Instrument Construction, Means of Auto-
mation, and Contrcl SYstems, discusses the
new systee of planning and economic stimu-
lation employing computer teckniques for
the compilation of optimal production
plans. A& 13-page article on progragmed
instruction, translated from the Ukrainian,
calls for application of PERT methods and
for a Marxist-Leninist theory. The secre-
tary of the Scientific-Research Instituate
of Planning and Norms, A. Petrov, ia an
article on the needs and difficulties of
science nanagement, urges that the Insti-
tute cocordinate all production management
research {contradictory advice now cormes
to managyers from half a dozen instituates).
The Izvestiya Sunday Supplement, Nedelya,
has been added to the Press BReview sec—

tion. 72 pp.

P~-3600/14 Soviet Cybernetics: Becent
Neus Itemns, Ko. 14. PAited by R. B.
Holland. February 19648.

A 32-page article, translated from the
Ukrainian, covers the content, teaching
and programning methods, and hardware of
programmed instruction. The process is
modeled as 2 complex nonhomogeneous dis-
crete Markov chain. Adaptive teaching
machines that respond to the student’s
entire instructional history--not just

88

the lztest answer---individualize instruc-
tion and save nmuch time. The best way to
cut costs is to traasfer to the student
such functions as checking ‘answers an.' -
searching for the next bramch of a pro-
gram. Other articles give statistics on
Russian scientific and technical orgami-
zations; describe the Okean hydrographic

- computer ahd a very small ferrite diode

control computer for tracking systeas;
coament on a lag in the application of .op-
timal industrial plans; describe the Lat-
via University Computer Center; predict
the future of cybernetics: and discuss
cybernetics and troop-control theory.

95 pp-

P-3600/15 Soviet Cyhernetics: Recent
Reus Items, No. 15. Pdited by ¥. B.
Aolland. Harch 1968.

This issue features a long article on the

AT3BAS~1 hybrid analog-digital compating

systea; research at the Belorussian Engi-

neering Cybernetics Institute; programming
autamation and new computer languages in

Estonlia; corputerized retrieval

Estonia; computerized retrieval for legal

information; automation of microcircuit

production, using the Riev-67 unit. 3rief-
1y described are the Syntax~1 electronic
machine that checks computer programs for
errors, the M-3M computer, the new science
of documentation, and what appears to be
the first Soviet use of the light pen (for
processing amplitude radiation spectra).

72 pp»

P~3600/16
" Hews Items, No. 16.

Stephan. April 1968.

The April issue features (1) a detailed

Soviet Cybernetics: Recent
BEdited by P. L.

-description of the Minsk-23 cosputer;
. - {2) a critique of computer asage in 70
.higher educational -institutions; (3)

cost factors for the YHIIEN~3 production
control system, which runs to 662,000
rubles overall; and (3) computer assist-
ance to researchers. Shorter articles
describe reamote diagnosis of electic~
cardiograms' transmitted by telephone,
with 95 percent accuracy in myocardial
infarction cases; the first autogated
systea for producing TV sets; feedback
instruments for training athletes; the
ATsS production control and manageaent
system; publishing activities of the
USSR Acadeay of Sciences; and a new
method for automatic sodeling which uses
a sultichannel self-teaching optiaizer
developed at a Latvian institute. 78 pp-
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E~3600/17 Soviet-cybernetics: Recent -
Nevs Items, No. 17. Edited by D.
AcDonald.’ May 1968,

Several articles in this issue discuss

hov economic planning is hampered by short-
ages of computers, desk Calculators and
abacuses, repairmen, ang nathematical
aconomists, by lack of coordination, and
by the data problem. Economists and math-
ematicians spend too much time collecting
rav data. The Institute of Automation and
Bemote Control found that 5S4 percent of
data from the petroleum administrations
vas never used. An 11-page article de-~
scribes the gkrainian achievements in the
algorithmization of complex production
Processes. oOther articles discuss mag-
netic elements in computer engineering,
cYbernetics in agriculture, the ninth
Pneurohydroautomation Cconference,
institute for designing research facili-

i Yuri Gagarin's forthcering Psychol-~
o249y and Space is excerpted. 55 pp.

P-3600,/18 Recent

D‘

Soviet Cyhernetics:
News Items, No. 18. Edited by
Mchonald. June 1968.

The feature article in this issue is a

19-page summary of the official guidelines

for designing intermittent-process control

Systems. Also included is a translation

of the illustrated brochure for the

Hinsk-22 €omputer system, which hasg multi-~

Programming facility. Other articles

report on Rurgarian work on antomation;

Space tracking; a symposium on reliability

of complex man-machine Systems; elections

to the Ukrainian Academy of Sciences; and
the USSR's first industrial character-read-
ing device, which inputs 150 characters per
second with 1 error inm 250,000 typed char-
acters. A reprint of a Rewspaper article
discusses music composed by the ®wgral-2zw
from programs compiled by Soviet mathema-
tician Rudolph zZaripov. Neus excerpts in-
clude reports on the first automated coal
extracticn unit and on rlans for a single,

Rationwide weather forecasting service.

92 pp.

P-3600/19 Soviet Cybernetics: Recent
News Items, Ho. 19. Edited by ».
McDonald. July 1968.

This issue features a 10~page technical

article describing the automatic progranp-

ming of hybrid computers via the analoy
unit, with a process control computer as
its partner. It also includes an inter~
vievw yith Acadaemicianm Engineer-adodnral

A. I. Berg, president of the Acadenmy cy~

bernetics counci ¢+ Who states that de-

fectless produc:ion is under way in over

5000 enterprises with over 5 nillion

vorkers, yet pedagogy is so defective

- that 2 pilliion out of 75 million students

are left behind each
cal operations can be
expensive devices made
radio parts. Other articles prowvide jip-
formation on (1) specifications of 15°
digital computers; (2) an appeal from
Poland's deputy chairman for socialist
country cooperation in computer produc-
tion apnd Programming; (3) 5 pew computer
centers and automated facteries; (4)
achievements of the Armenian Power Ep-
gineering Institute; {5) work of 5 Baltic
cybernetics institutes; (6) research plans
of the Dkrainian Aczademy of Sciences; ({7)
use of computers inp Prospecting for gold;
(8) a computer tauckt to recognize 50
Spoken words. 72 Fpw

Year. Most pedagagi-
done by siaple, in-
of substandard

P-3600,/20 Soviet Cybernetics: Recent
Hews Items, No. 20. Edited by D.
McDonald. August 1968,

This issue features a 16-page survey of
Soviet computer technology, as well as a
nusber of other informative articles: 3
computerized linguistic information sys-
tem is being devaloped at the nevw struc-
tural typology ard linguistical statistics
laboratory of Hoscow University. Ever-—in-
creasing production of caiculating equip~
Bent stili lags far behind derard, and
existing computers are often inefficiently
used, due partly to lack of trained per-
sonna@l. A number of econoric iastitutes
do not even have punchcard equipment, apd
it may be necessary for them to buy eguip-
-ment abroad. REach ruble invested in RED
-adds 1.45 rubles to the national income,
cospared with only 39 kopeks gain fron
ordinary capital investment. Several
brief reports are included on (1) confer-
ences on automata theory, on control Sys~-
tews, on optimizing production and dis-
tribution, and on the Rathematization of
knoviedge; {2) the contributions of Cikrain~
"ian econonmists; (3) the possibility of a
time~sharing computer systea; (3) design~
ing vater Supply netvworks on the HAVR
analcy computer; {5) the use of computers
in education ana statistical linguistics;
{(6) antomated control systems, particu-
larly in electrical Power, chemistry, and
netallurgy; (7) chess and heuristic pro-
gramming. 88 pp.

P-3600,/21 Recent

D.

Soviet Cybernetics:
News Items, No. 2 Edited by
¥cDcnald. Septen. .r 1968,

Three majofr articles are featured in this

issuye: (1) A 7T4-paq.. Survey of data stor-

age devices discusses the field's history,
current trends, and future Prospects.

(2) A 13-page articie outlines resolutions

adopted toward the development and intro
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duction 2f computer technology in areas
of production, planning, accounting, and
management by the Central Committee of
the Ukrainian SSR. {3) A 17-page trans-
lation of excerpts from a book on the
organizatiocn and techniques of scientific
research deals with dissertations. oOther
brief articles provide information on
computers designed hy computers; use of
cybernetic methods in military affairs;
optimization in space flights and gane
theory; measuring information systens
and biological analysors; high-speed com-
puters in physics research; larde com~
puter systems; information processing at
Moscow'!s "frezer™ plan (manufacturer of
cutting instruments); the "Ritn" systea
for accounting and coatrol; coaputers in
military coastruction and building ma~
terials industry; and reports from con-
ferences on biclogical-psychological
problems and on problems of the scien~
tific control of industry. 120 pp. (CC)

P—-3600/22 Soviet Cybernetics: Recent
Nevs Items, No. 22. Rdited by bD.
McDonald. Octaober 1968.

Beginning this issue, comRments are provided
on the context and significance of articles.
October analyses highlight the continuing
pover siruggle between central planners and
the ministries of particular industries.
That the balance is tipping toward ministe-
rial con%rol is indicated by an article on
autonated control of machine~building .and
t¥wo articles describing the plans of the
Ainistry of Higher and Secondary Special-
ized Education for its oxa nationwide net-
vork of computerized information centers.
Continued emphasis on PERT and CPM nethods
is reflected in an article urging a net~
work planning and control service in each
scientific organization, and another from:
Red Star advocating mathamatical pethods
for commanders down to the company and .
battalion levels, with examples. . General .
opinion seems to be that QR is useful only
at higher levels. An anusual article
states that althangh: mathematical methaods:
canaot express complex biological pro- . .
cesses, it ¥will soon be possible to ex~
press the human psyche in equations.
Hardwvare information inclades the fact

that Poland is now the second Communist
courtry producing computers. 84 pp. (MW)

P-3600,/23 Soviet Cybernetics: Recent
News Items, No. 23. Edited by D.
Achonald. RNovember 1968,

This issue features excerpts from two arti-
cles. The first discusses the problem of
negative social consequences of automation
in a socialist economyY. Denying that auto~
mation is simply an extension of the indus—

S0

trial revolution and that technical prog-~
ress has only positive social consequences
the author admits a high degree of scienti-
fic and technical progress in capitalist
countries and introduces the thought that
even under socialism, automation has pro—~
duced negative social aspects. The second
article is a report of the general meeting
of the USSR Academy of Sciences, which in~
dicates that the country’s first time-shar-
ing syste: is now operating, hut that es~
sential research is being peglected be-
cause of fragmented responsibility among
the more than “en ministries concerned
with machine brilding. Software problems
cortinue as a focus of attention. Re-
search at the Acadery Computing Center
emphasizes BESM-6 software, which has not
been completed; when it is, the =main soft-
ware effort will be devoted to time~shar-
ing. Other articles discuss cybernetics
in criminalistics, trends in network plan-
ning and control, spacecraft trajectories,
increasing computer efficiency, control-
ling group behavior with drugs, automatian
of inventory control, two teaching ma-

‘chines, and new techniques in computer Ade-

,sigm. 124 pp. (MW)

P~3600/24 Soviet Cybernetics: Recent
Nevs JTtens, No. 24. Edited by D.
McDonald. December 1968.

This issue features an article on the re-
octganization of RED efforts. Henceforth,
there wmust bz a rational accounting for
the work of research organization, their
operations will be subject to sets of
regulations, and they will be regnired
to produce on schedule and to stand be-
hind their work; in return, a series of
incentives will reward the successful.

An article by Academician A. Y. Bery,
dealirg with the iuformation explosion,

points cat the secrious implications of

the paper shortage and a lack of foreignm
language training. Other articles dis-
cuss the need for training in experiment
planring and for the infermatism-consulta-
tion cewtefs, computerized management of
trade and commerce utilizing the theory
of inforaation measurement, the Annual
Reeting of the Estonian Academy of
Sciences, as survey of the computer in~
duastry in Czechoslovakia, the conversioun
of scientific jourmals to abstracting
publications, the results of the Kaskad
?roduction Control. system experiment,

the Arkus Hybrid Conmpfater, the Asor-2
Computer for network planning, and the
need for centralized computer for account-
antsa. 102 pp- {MI?)

P-3600/25
News Ytens, No. 25.

Soviet Cybermetics: Recent
Fdited by p.
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McDonald. 31 December 1968.

A seven-page summary of highlights of the
year's contents is folloved by three de-
tajiled indexes, arranged by subject, by
personality, and by organization. Banm
annotated bibliography of 18 Rand pnbli-~
cations on Soviet cybermetics and ccmpu~
ter technology is appended. 92 pp. (RW)

P~3606 Use of Multiple On-line,
Time-Shared Computer Consoles in ,
Simul tion and Gaming. 5. N. Worthrop.
June 967.

A progress report on the interactive use

of on-line, time—-shared JOSS computer cou-

soles in wvar gaming at Rand during the six
nonths since publicly accessible files
wvere added to JOSS capabilities. By pro—
gramming consoles to interrogate certain
files periodically, a crude baut bBigniy
serviceable real-time store-and-~forward
compunication system is created, The sie-
ple J0Ss programming l.nguage is perhaps
the mast inportant feature, since it nakes
it possible for game players to coatribute
to the improvement of prodramming, ®hen
the automated Tactical Air Control System
simulation ¥as exercised hy five Army

ROTC students, the litton Digital Message

Entry Device (DNED) format proved too

rigid to covwr all FAC information needed,

and that the Pighter Duty Gfficer needs
three CRT displays: for FAC requests,
aircraft status, and.his own assignaeants
of aircraft to missions. A text-only

diplomatic ®Wessage simulation and a

data—-only sub-lasnched missile drmel are

also included. Teletype consoles (Type

33 and 35) can be used. as.JOSS consalesy

permitting participation, regardless of,

location, through conventional teletype

or dataphone connections. 66 pp. Ref.

P-3608 Statistical Comsiderations in
Computer S5imulation Experirments.  G. S.
Fiskman. Ray 1967.

A tutorial gifen at a symposium on the in-

terface between computer science 2nd sta-

tistics sponsored by UCLA Extension, The

American Statistical Association (Southern

California Chapter), and the Association

for Computing Machinery (Los Angeles Chap-

ter), Pebruary 1, 1967. This paper de-
scribes some fundamental statistical prob-
lems that shouald be recognized at all
stages of a system simulation that is, or
contains, a queueing netvwork, such as In-
ventory models and job shop manufacturing
facilities. Suchk a simulation is the
generation of stochastic processes by

Fonte Carlo methods. While simulution

langunages such as SIMSCRIPT and SPSS have

been developed and refined during the past

“ecade, very little work has been Jone in

Aruitoxt provided by Eic:

applying statistical methodology to the
analysis of computer simulations. 7 pp.-
Ref. {(See also RM-4880, RM-5288.)

P-3625 Some Implicatioas of Antomated

Design on the Engineering Process.

L. S, Hill. July 1567.
The use of computers ia three categories
of engineering design operations: draw—
ing, theory, and applications. The use
of ¢RT displays for contemporary projects
is probably the mest exciting developrent
in design autouwation. In theoretical de~
sign activities, preliminary design engi-
neers may eventually use all aspects of
cosputerized design as adjuncts to -their
work, At present, parts that can be de-
fined wathematically can be designed by
aeans of the compater. Applied o engi~
neering computations, cosputers provide a
means of refining a design by the constant
testing 2nd retesting of certain elements.
They decrease the possibility of concep~
tual orrors in desiga by providing & capa-
bility forx investigating many alterpative
courses and the use of simulation models.
Technological probleas remain, howerver,
and cost advantages are hard to prove be-
cause engineering cost records are ill-~de-
fined. Conpetitive pressures will be a
parasount forc¢e in the inereasing auvtoma-—
tion, of engineering. 15 pp.: Ref.

¢ Yoo

P-3626" The Computor in’ Your Puture.
¥. BR. Ware. ‘Moveaber 1967.
An expanded zpd popularized version of
P~3§79, explaining Present computers
anpd computer programming procedure in
sose detail jas a backgrouad for predic-
tion of future developments, such as the
follpwing: . Computing power will be
Teadily available, like telephone serv-~
ice. Computzrs will be small, powerful,
inexpensive, easy to use, and will accept
natural larguadge and graphical input.
Perhaps a broadband communication cable
will carry a2lil the information services
into each home and workplace: voice,
video, facsimile newspapar, data trans—
mission, computing service. Design pro-
totypes and preliminary models will be
replaced by computer simulation studies.,
The computer will touch man in every part
of his life, modify his career, transfer
blocks of jobs from one industry to an-—
other, and force rapid and freguent
change: upon him. Retraining and reedu-
cation will be the way of life for every-
one srxaept those retiring before 1972.

U7 ppe
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P-3641 The sSystems Gap. p. hvaer,
August 1967.
T.is paper was written as a guest editor-
ial for the Rugust 1967 issue of Datama-
ticn. It compares recent information with
observations made in 1959 vhile the author
was in the Soviet Union as a nember of the
U.5. Computer Delegation. In spite of the
intelligence, vigor, and dedication of
Soviet computer specialists, the systeas
gap between the 1,S. and the USSR has not
been closed. Lack of a Profit motive to
provide incentive, as well as alternative
courses for creative individuals, and to
weed out incompetence ig cited as the pri-~
mary cause of this failure. 8 PP-

P-3642 Social Implicatioas of the
Cosputer Dtility. P. Araer. August
1967.

38 informatioa, as a commodity, becomes

inexpensive, widely marketéd, and readily -

available with increased:ntility-iike
distribution of computing power, threats
to privacy will arise in hoth public and
private sectors. a zysten of controls
will be needed to strike a balance be-

tveen the commdn good and:the. individuaids Lo

right to privacy. 16 PP.. Ref, :

P-3648 Data Automation Developrent
and Systeas Ioplenentation—-~Some Probh-
lems and Conclusions. a. E. Wessel.
August 1967.,

A discpssion of the problems involved in

24ilding an ieformation pracessing systea

heipful in planning and decisionsaking,
and an example in the form of a JOSS pro-
gram for patent searching {(retrieval by

‘indeX terms). Operational requiresents

are difficult to state and are constantly

changing. Systesm developers anad computer
nanufacturers often talk decision theory
but build administrative data flov and
control systems--not direct 2an~-computer
irteraction for higher-level activities,
such as patent examination. An example
of such an imnteractive system is the

Rand-0.S. Patent Office experimental sys-

tem, wvhich is implemented on JOsSs. HWe

are just nov inputting real patent num~
bers and real index terms. The building
of subject index term lists is one of the

Ceasoas for the experiment. 30 PP~

P-3656 The Computer--Hero or Villain?
M. Greenberger. August 1967.

The computer has been Fraised as a boon

to civilization and damned as a despoiler

of humanistic values; assessments of its

capabilities range fronm Yelectronic brainw

to "glorified slide rule.n Today, reality

,E}ég

lies a little left of Center. Although
the computer does not yet participate di-
re~tly in the education proiess, it has
the poteatial to provide a pass of data,
:such as perforpance statistics, that if
properly interpreted cannot bhut improve
the instructional system. Prolific com-
puters as well as prolific authors have
been !:iamed for the information explo-
sion, sn explosion that RAY sooh be set-
tled by a computerized information System.
Such a system would be as indispensable
to the research worker as the library is
today. Hdhether the computer bhecomes a
hero vill be determined by the intelli-~

gekce man displays in its use. 16 PP-
Bef.
P-3660 Graphical Aids to Aerospace

Vehicle Mission Analysis. B, ¥W. Boehn,

J. B. Rieber. oOctober 1957.
Graplkic BROCKET, an interactive Compnter
graphics: systew for aérospace trajectory
analysis, is naw being developed. It is
an adaptation of RAED's Omnibas Calculator
of Kinematics of Earth Trajectories. .
Graphic ROCKET has fewer branches: An on-
line user 4an wait to See the results of
his first runm before specifying variations.
By reducing the total number of runs re-
quired, interactive operations can provide
aore efficient machine usage, despite the
overhead cost, as well as acceleration of
the design process. Even a good patch-mode
Program needs considerable redesign to re-
orient it toward interactive pProcessing.
Eaphasis should be on user language, pro-~
gram efficiency, and ease of extending
medels and considering alternatives. The
systema designer should not attempt close
optimization, but should build a flexible
system. 12 pp. Refs.

P-3661 The Dynamic Characteristics of
Computer Programs. G. E. Bryan. Au-
gust 1967.

A discnssion of vays to achieve more effi-
cient use of computiagy facilities. Sta-
tistics gathered on actual pProgran runs

at Rand demonstrate that substantial gains
are possible through a multiplexed mode of
operation. A major gain is the easing of
probleas of storage allocation and second-
ary storage utilization. 27 PP«

P—3685 Coamunication Policy Issues for
the Coming Computer Utility. ». Baran.
Hay 1968.

An expanded version of F~3866 (which ap~-

pear2d in the Summer 1967 issue of Pyblic

Interest) revised for coamputer system

personnel and users of ¢ime~shared com—
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puter systems. Renote time-sharing sys-
tems are very ill served by telephone sys-
tems designed for vojce comrunication. 1In
sone computer utilities now usnder consider-
ation, communications account for wmore than
half of the system cost. present FCC regu-
lations prevent corputer users or owners
from banding tegether on a time-sharing
basis to concertrate their highly inter~
mittent traffic. Radio or microwave
transmission promises great efficiency in
data transmission and very low costs, if
rever forms of signal Processing such as
spread spectrum are allowed and if 1lji-
censing red tape can be reduced. The very
high channel use of a shared data. iisk .
provides a strong case in the competition
for space on the frequency spectrus.
Federal licensing of systenm personnel
sktould be considered, to protact users®
privacy. 24 pp. "

P-3697 Oa the Problea or Directness

in Computer Graphics. T. O. Ellis,

W. L. Sibley. March 1968.
A brief commentary on the Rand interactive
man-cComputer graphical system, designed to
supplement the film, The GRAIL Proiject.
The cathode-ray-tube screen is concei ved
43 a4 common working surface for both man
and computer (the man writes or draws onto
it by writing or drawving on the associated
RAND Tablet surface). The CRT display
nust he updated every 30 or 40 milliseconds
to allow the user to keep his attention
fixed effortlessly on the screen vhile
interacting with his problem. The systen
depends heavily on real-tipe symbol recog-
nition., Functions can be invoked by press-
ing "™virtual buttons"--that is, by pressing
the egyuivalent spot on the Tablet~-ana
there is one hardware button to return the
System to sign-in condition. The bulk of
the paper consists of Sample CRT display
formats. 19 pp. Ref. Bibliog.

p=~3722 IGS--The Integrated Graphics
System for the S-C 4060. G. D. Brown.
November 1967.
A description of the Integrated Graphics
S5ystem, a machipe-independe:ut package of
FORTRAN subroutines which may be called
from FORTRAW, COBOL, PL/1, or machine
lanquage programs to produce graphic out-~
but on the 5-C 4060. 1IGS eliminates the
usual FORTRAN restriction that prevents
brogramuers from addressing a single char-
acter directly. The GRAFPAC mode~set con-
cept was used: subroutines can bhe modi-
fied without changing the program by sim-
ply adding a footnote to the coding or
specifying an option. IGS accepts user
coordinates and translates then internallv
int¢ machine rasters (unless otherwise

specified). Special control charac:icrs
are provided for specifying typographical
characters beyond those on the usual key-~
punch. Users may also produce their own
fonts by specifying the vectors. Grids,
linear or nonlinear on either axis, are
automatically plotted. One subroutine
dravws an entire graph wvith a single call.
74 pp. Ref.

P~3734 Computer Simulaztion in Urban
Besearch. J. P. Crecine. Bovenber
1967.

Hestrictirg the tera ®copputer simulation®

to models which are surrogates for

real-vorld urban Processes, this paper
discusses those deveioped for use in two

Bajor areas of eRerging research: (1)

arban growth, developaént, and spatial

location; (2) local governzent decision~
making. It alsoc considers two hybrid
efforts aimed at sipuiating a synthesis
of economic, pelitical, and administra-
tive elements of an urban syster. The
fature in the area of deciziongaking ap-
pears bright, simce progress is being
made in the technology for translating
abstract ideas, concepts, aand syabols
into computer language, In the area of
urbar research, hovever, a lack of data
is limiting development. 27 pp.

P~3742 Curve Fitting and Editing via

Interactive Graphics, &. S. Priver,

B. W. Boehm, December 7967.
A brief description of an interactive
corputer graphical system that allows the
user to enter a curve into ar ISM 366/80
computer via a RAND Tablet aad %o tvy
various ways of fitting, editiag an) dis-
playing the curve ogq an IBN 27250 digplay
scope. The aim was to extend the analysis
of multivariate functions described in
RN-4639 from tabular to polynomial meth-
ods. control is by the Tahblet stylus ex-
clusively, using software-seasitized areas
for pointing and Gromer's character recog-
nition schene {RM~5016) for alphanumeric
irputs. (Presented at the ACH Symposiunm
on Interactive Systems for Experimental
Applied Mathematics, Washington, Auqust
1967.) S pp. Ref,

P~-3766 An Interactive Graphic Systen
for Curve Fitting and FEditing. A&. S.
Priver. Septeaher 1969.

Documentation without printout of a set

of computer graphic routines that allow a

user to enter a curve into an IBM 360,40

by tracing it on the RAND Tablet and inter-

actively to specify various ways of fit-

ting, editing, and displaying the curve on

a3
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an IBM 2250 scope, thus visualizing the
results of using certain methods in approx-
ination theory. Routines are pravided to
least-squares smooth the data in various
ways and to compare the results with a
cubic spline (the smoothest of all twice
continuounsly differentiable functions).
The cubic spline curve, the.least-squares:
polynomial curve, and the original hand- .
drawvn data curve may be displayed separ-:
ately, together, or im pairs, vith the
system rescaling the axes as needed. (The
BIGH SPEED SPLINER ?I? mode eiiainates re-
scaling.) Peinting the Tablet stylus at
PONCH DATA oantputs a set of cards that
will recreate the display at any time.

To conserve storage, certain small rou-
tines are repeated underx different pames
{e.9., ENDPT and RRDPT2) rather than over-
laying them. 89 pp. (HW)

P-3780 On the Fature Computer Era:
Nodification of the American Character
and the Role of the Engineer, Or, A
Little caution in the Haste to Number.
P. Baran. Octoher 1248.

A warniug that unintended but disastrous

effects on society have resulted froam ia

proved and computerized recordkeeping,
owing to {1) the habit of lismiting the
nunber of variables considered to those
easily gquantified, {(2) the tendency to
ase records and scores iastead of judg-
ment, and (3) the use of information to
maximize private profit without regard
to the damage inflicted by everybody do-
ing this at once. Using computers, loan
and insvurance cospanies screen out the
highest-risk groups. Fire or burglary
insurance cannot be obtained in areas
vhere busianess Aewalzcgent is a0s5t needed.

Hzany people are rendered uninsurabie aad/

or unemployable on the basis of health,

education, or past failures or infractioms
that former gemerations would have sa@c-
cessfully concealed. what future have

the 40 percert of all aurban Youth (90

percent Negro) who will have some brush

with the law, when an arrest record bars
them forever? Those who understand tech-
nology have an obligation to 1ift their
eyes from minimizing subsystem costs and
at least be an early warning system for
the rest of society. 14 pp. [(HW)

P-3810 Block Programming in 0/5-350
Assembly Code. R. H. Balzer. MNMay
1968.

A descriztion of a block-programming

facility that BRand has ivcorporated into: :

This new fa- .

cility alters the forw of the machine

language enough to change the way pro- ,

gramnmers conceive of and code probleas.

¢ Cah occdr within aa IP'block.

By means of a :set of macros,. users can
write a program as a hierarchical set of
instruction blacks whose efecuticn is
controlled by conditional Statenments, »
thus providing, at the asseably code lev~
el, the IP-THEN-ELSE facility 2f ALGOL
and PL/XI. other conditional statements
A' formate-
ting program automatically indeants the
program listing to reflect its structare
and provides headings for the beginning
and end of each block, adding greatly to
progranm readability and self-documenta-
*ion. Lines added by the prograem are
iamediately reccgnizable because the line
nusbers are suppress«d, distinguishing
thea froam limes produced by the 0/S asz-
sembler. 9 ppa

P-3822 Privacy Aspects of the Cashless
and Checkless Society. Testimony Before
the Senate Subcommittee on Administra-
tive Practice and Procedure., P. Araer.
April 1968.

A discussion of the problem of maintaining

privacy in an age of computerized credit

transactions, and a proposal that some
government agency bLe charged with the
responsibility for protecting citizens*
privacy. Cost and convenience will ulti-
mately farce us to use some form of inter-
connected electronic paymeat and book-
keeping network for most transactions,
instead of checks and currency. The
danger of persorzl surveillance-—electron-
ic snooping--depends largely on the com-
pleteness and centralization of records
and the speed of transmission. Airline
rceservation systems (which can include
hotels, car rentals, etc.) are a present
example of large amonnts cof cuirrent per-
sonal .information instantly available.

;There is little sanctuary for economic

privacy in a system where any sizable
cash transaction is censpicuous. Access

. to the files must be limited to a few

persons who can be trusted. Ref.

{See also RM-5495, P-3682.)

19 pp-.

P-3838 GRAIL/GPSS: Graphic On-line
Modeling. J. P. Haverty. June 1968.
A status report on the RARD-developed ca-
pability for interactive modeling of dy-—
nanic systems unsing the GPSS flowcharting
technigue cu the GRAIL {(Graphical Input
Langaage) facilities. Analysts are dis-
satisfied with the long lead time required
to translate a proposed simulation from a
logical flow diagram to a detailed set of
compiter’ instrictions to he keypunched.
These steps can be bypassed by working at:
a GRAIL console, drawing om the HAND Tab-
let and. having the symbols recwegnized and
displayed by the character recognition
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program. Using the GRAIL/GPSS system in~-
creases the analyst’s efficiency tenfold
to a hundredfold. GRAIL capabilities not
yet incorporated include shrinking, en~
larging, and moving geometric figures,
anid monitoring on-line executica of the
flow diagram. ({Presented at an IBA Semi-~
nar on Operations Research in the Aero-~
space Industry: Models in Planning and
Control, Hewpor’: Beach, April 1968.)

14 pp. BRefs.

P-3861 Simulation Programming Osing
SIMSCRIPT IXI. P. J. Kiviat, Septez-
ber 1948.

Description of a computer simuiation of
production and sales, designed to illus-
trate as many as possihle of the program-
ming features of SIHSCRIPT IX in a matural,
problem~orientza setting, The paper de-~
scribes tkz system to be modeled; outlines
probless the model is designed to study
(n2zely, to determine the number of ma-~

chines needed to provide adequate castoner .

service); lists the complete SINSCRIDT
Simulation program, well annotated; and
gives a set of typical data cards. The
last section works through the program in
some detail, explaining the syntax and
semantics of the staterents. 22 pp.

P-3892 The 360,/65: RAND's Next Com—
puter. G. D. Browvn. August 1968.
A description of the IBM 360/65 computer
system to be installed at RAND, and a
definition of the teras used jin third-
generation computing, Time is neasured
in naroseconds—-~billisnths of a second.
The basic storage uhit is a byte (38 bits,
1 character). The CPU is 3 times as fast
as our old 7044. 7Tvice as much core stor-
age vill normally be available ta each
user, and more commands can be coantained
ia a given amount of core. HMost data
sets {files) can be permanently monnted
on disk packs; disks are random-access,
can be read twice as fast as tapes, and
avoid revinding. 'The change from a 36~ :
bit tc a 32-bit word means .that single
precision decimal arithmetic décreases
from ¢ te 7.2 significant digits. Lam~
guages available include COBOL, SIASCRIPY
1.% and 11, PL/1, RPG :{Report Program Gens
ewrator), MARK IV for file maintenance, JCL
for job contrcl. There are two FORTRAN
compilers: a fast one with excellent diag-
nostics for debugging, and a slow one tpat
producss efficient code. Multi-programming
witk time—-slicing makes even I/0-hound jobs
like tape sorting economical. It also
supports the new interactive RAND Video
Graphics System. 11 pp.

. selidly <

- A review of trends in compmting.

P-3894 Computer Software: The Evolu-
tion within the Revolution. G. W.
Armerding. July 1968.

As the cost of developing and maintaining

computer software approaches (perhaps, ex-

ceeds) the cost of hardvare, pregrals are
being recognized as salable 2ad patentable
items in their own right. The cooperative
spirit of the pioneers is giving way to
competition. Socze management information
systems are heing sold by software houses
in compatition with those offered free by
coppater manufacturers. The trend will
continue, and reckless competition i sure
to come: every programmer is a potential
softwvare entrepreneur. The e¥clation now
taking place among those whe write compu-
ter prodrams gives rise to the question of
vhether or not profess: »nal programmers

vill disyn “uzar. Peopl: ¥ho "calli® ther—

selves p .gTapmers may begin to Siminish,

but the tctzl of "real® programmers and
others whc perfora functions that counld be
categorizsi as programming will izcrease.

Special->Trpose time-zkaring systens are

evolving 'n gomeral-purpose ones. In-

creased >::. - rmance, 2t lewer cost per arm—
swer, more ".an coRpemsates for the cover-
head cost £ software. However, the design
loop betusen harduware and software is not

»2ed; feedback from programmers

is inadegnate. 14 pp.

P--3903

Third-Generation Coapunter
Trends. B,

¥. Boehm. Angust 1968.

By 1975,
due primarily to large~scale integrated
circuitry, we may expect computers 200
times faster, 1000 times smaller, and 500
times cheaper. Total U.S. computer pover
will increase by a facter of 1000. How~
ever, the speed-versus-storage and effi-
ciency~versus-versatility tradeoffs will
continea., Computer systems are built and
used with very little feedback, so that
there is very little systematic building
upon.’ experience. When a study is made of
just how engizeers are using: computers,
reseits may be unexpected. : Dne company
found its ‘engineers using old designs
rather than new because progranms,were . :
available to anilyZe them. System engi-
neering technigges are seldom applied to
the prodaction of computer software. Such

» an analysis of Rand®s Graphic:ROCRET de-

velopment resulted in POGO, a program that
cut graphics contfol page development time
from days %o heurs. To design computer
systems properly, it is necessary to learn
nore about how men per—eive, how they
think, and how they create. 13 pp. Ref.
{Prepared for presentation at the 1968
Joint Engineering Management conference

in Philadelphia.)

-85
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P~3940/7 The J0SS Newsletter: Hovenmber
1967-June 1971. S. Narks. July 1971.
A final compilation of 44 issues of the
JOSS HNeusletter, which has been issued
monthly since November 1967 to users of
JoSs, Rand's interactive, time-shared com~
Puter system designed for the solution of
Small numerical problenms. Although the
Bewsletter has been discontinued, the JOSS
Syscem will continue to be used until ren-~
ovation is no longer practical. A fipai
version of the JOSS Progqranm Library catalog
¥was issued in March 1971. Although no
nore JOSS programs will he abstractead,
the read-only protection of the library
files will still be available for JOSS.
pz~grams offered to other users in Band
documentation or by personal conmunication.
This final edition of the Fewsletter re-
places previous editions of P-3940.
157 pp. (M¥)

P-3977
ceé .res for System Simulation).
Bel_ . January 1969.

A discassicn of two types of computer

graphics displays used to analyze data

fol_owing simnlations done in the GPSS
language. The results showed that the
hybrid display showing changes over tinme

{and utilining a Gaatt chart) was snpe-

rior to the display Sequentially preseat-

ing individual states of a s8ystem. Addi~

tional general conclusions are that {n

an .analyst azlmost never views sipulation

data the right .way on the first try;. (2):

coaputer graphics helps an apalyst iden-

tify relationships obscured by summary .

statistics; (3) computer graphics ais-

GAPSS (Graphical Analysis Pro~
T. E.

. Plays should be tested for Bsefulness by .

the people for whon they are desigred.
13 pp. Ref. (mJP) '

P-3998 The Tenth Rand Computing Syspo-—
sium. Edited by P. J. €ruaenbarger.
Decenber 1968.

An edited and condensed transcript of the

Tenth Anatal Comaputer Symposium held at The

Band Corporation, 13 Hovember 1967. Sched-

uling the synposiur one day prior to the

Fall Joint Computer Cenference allowus top

sen in the information-processing field to

coptribute their time and talents. This
transcript, edited froa the original by
each of the attendees, reflects serious but
unprepared thoughts on the topic, "The

Teaching of Computing." The gquestions dis-

cussed included the people to whon comput~

ing should ke taught; the grade level at
vhich computer education should begin; the
training of programmers and of teachers of
computing; and the advice that should be
given to high schools, junior colleges,

and trade schools to help them initiate

PR

corputer education programs. 114 Ppe

{BJp)

P~4014 A Graphic Capability for MARK
I¥. H. Casali, D. Cohen. Januwary 1969.

Prospects of embedding MARK IV in SG3 to
establish a usable on-line file manage-
ment system. SGS (Simultaneous Graphics
System) is a small time-sharing system that
supports six terminals, designed to rovide
rerote access to an IBM 350 computer using
IBM 2269 graphic terminais. The user 1is
provided with a full range of text-editing
facilities and has the ability to add, de~
lete, or modify data in a file. 1In sany
applicaticas, it is desirable to sepzrate
data into different files: JcCL statements
’for one, HARK IV requests for another. To
test a MARK IV master file of registration
cards and three 5¢s data files, runs yere
initiated via the 2260 terminal to cata-
logue the file definitions and prepare a
series of reports. Improveszents in enter-
ing formatted data need to be implenented.
Additional storage devices and rercte con-
soles, as well as conve-sion to a multi-
pProgramming syster such as 0S/NV¥T sould
probably enhance the capabilities of the
systea. 38 pp. {KB)

P-4019 Conputers and the Delivery of
Medical Carxe. B, C. Deland, W. P.
Ranb, R. W. Stacy, B. D. Raxman.
ruary- 1969, . .

The Introduction to Computers iy Biomedi~

Feb-

. €al Research, vol. III, evaluating accom-
© ¢ plishments’over a 3-yedr period and pre-~
. Qicting areas for.future emphasis,

Char-
acteéristics :distinguishing recent computer
systens frdm those in the past include
increased complexity, flexibility, anad
capacity for improving health-care ser~-
vices. Work is being donme to implement
present image preocessing techniques and,
in addition, to promote computer-aided
instruction in regard to biomedicine. In
the future, mathematical models combined
vith graphic and flexihle forms of data
presentation could become an integral part
of research hospitals, monitored patient
vards and clinics, and basic research
laboratories. Interactive computer ter-
2inals and the attendant central proces-
sor software #ill be useful for hospital
commpunications, for model building ana
bypothesis testing, for patient autointer~
view, for perusing files of data and

for other tasks requiring the transfer or
analysis of data. 20 pp. (KB)

P~4208
W. H.

On Limits in Computing Power.
Ware. October 1969.

. 98
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A paper presented at the 1:59 Air Porce
Acadesmy Heteerolocical Technical Exchange
Conference, on the furdamental physical
limits to computer speed. Heat dissipa-
ticn is the wost serious apparent con~
straint. sSwitching cannot be faster than
10 " (exp ~11) sec because of cooling, or 10
{exp ~15) sec because of indeterminancy.
Prasent production devices switch at about
1¢ (exp ~8) sec, so 100- tc 1000~-fold im

. proverent seems to ba the liait-——not enough

to handle cosplex environmental problers.
Beyond that we =ust look to nultistream
(rather than serial) processing, as planned
for Illiac IV. This may c“fer a 10C-fold
increase (its builders hop: for many hun~-
dreds). IXf problems prove to be more
parallel than we thivk, and if we push
technology to its liwmits, “he overall im-
preveaent could acve towar 100, 000-fold.
Such a computer would regqu. e special fypd-
ieg, tkough probably less - san a large
particle accelerator. 8 op. 14 1:5]

* . 1 T 3

B-4218 Testigony Befcr» the Assesably
Statewide Information pelicy Coazittee.
-« H. Rare. October 1969. ‘ :
4 statement before a: State dssembly com~ - -
nittee on the problem .of protecting comr .
puter information. The main policy issue
is that of the invasion of privacy. The
conputer-based files of information com~
piled for ease in checkibng credit do bene-
fit the citizen, but nonetheless threaten
him because of the current lack of legal
or industry comtrols on information dis-
semination. Technically, the problem is
one of lagging system-design expertise,
vhich would be alleviated through the
stisnlation provided by legal constraints,
Self-~policing among file operators is un-
likely, and legal penalties may have to
he imposed in the civilian sector siasilar
to those for defense classified systeas.
The higk reliability in protecting com-
pater-based file information in the de-
fense systexs is due to a concerted effort
to coordinate hardvare, software, manage-
ment, and physical protective schenmes.
Caly this cowbination could secure Cozpu-
ter systems ip the civilian sector, as
vell. 7 pp. (EB)

P-4221
Conventional Computer.
October 196%.

ipalysis of parallel and pipeline com-

peters, giving two quantitative bases for

computer selection and program construc-
tion: (1) the single stage and precgran
a¥ecution times required by the two types

*f wachines, and (2) the single stage and

complete program efficiencies. Comparison

shovws that ir execution time the results

The Parallel, Pipeline, and
#. R. Grahanm.

are mixed and it is possible for the ad~
vantage to shift between the two machines
as the number of steps in a stage _:-
creases. Program efficiency is ex;-essed
as the ratio of the time required :- exe~
cute a program if the computer is o-erat~
ing at unit efficiency to the actuc. exe~
cution time. Conceptually new, the par~
2llel computer is based on the idea that
two conventional smackires can work at
tvice the rate of one. The pipeline proc~
€SSSr gains its edge or the conventional
mackine by starfing retrieval of a secand
operand before the first result has been
returned to the memory. § pp. (TC;

BP-£2S1 Logical Aspects of Ques-
tion-Amgveriug by Computer. < -
Tahns. Ded¢enher 1969,
The probies of computerize: guestic. an-
sz=ring is comsidered from the point of
vi=wiof pdlatiomal logic. Three asrects
v thke prdbles iare defined :amd inte-Te- . .
leted--transforning natgral-langnage gues-
tions iuto symbolic questiocns (retrieval

.preacripticna),ﬂst;uctnring the file,

" calculating value sets (ansvering tae

%

question).' An.experimaental progra: for

. automatically producing syrbolic: gqeestions

is explained. Finally, the problem of
calculating valwe sets is discussed. A&
key issue hére is the identification of
gquestions that are “unreasonable.® It
is shown that 2 logical characterization
of permissible iapet gueries is possible
and that this characterization can be
expressed in terms of machine-recogniz~

able sufficient conditions. 32 PP- Ref.
{Author)
P~4313 cOlputet Aided Advanced Desgign

and Performance of airborne Vehicles.

Je. Re Geb!aﬂ—’, Harch 1970.
Description vf an operations research tool
for easily determining the gross design anq
performance parameters of almost any pro-~
Posed airborre vehicle: a comprehensive
system of computer routines, modularized
down to the level of basic analyses of fan~
damental hardware components, and assemhled
into logical subsysteas that are indepen~
dent of vehicle configuration. A prototype
FORTRAW IV implementation, including over
130 subroutines, 18,000 IBM cards, and
17,000-element data bank, can be used Dy
eaploying only 10 or 20 cards. It com-
prises REGSYS, for determining empirical
weight-estimating relationships through
multiple regression analysis, and AIRSYS,
for design and performance analysis. Pro-
gramming a final version would probably be
too burdensome for any one organization,
but the overall program is so arranged that
separate aerospace research groups could

a7
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contzibut=2 their proved pr .;rams Lo make a
tool usacie by all. {Intended for the MRRS
1770 Symposium, the docur:- consisis
mainly of briefing charts. 28 pp. (EH)

P-4329 Computer Data Binks and Securxity
Controls. W. H. Ware. Harch 1970.
Guidelines for controls that protect pri-
vacy of information within the computer ang
gorern its divulgence to ,authonized users.:
Pive techmical safeguards - re needed: (1)
prrtection of central and demountable com~
puz=r storage media; (2) encryption or
phkrsical protection of the circuits; (3)
cozpater hardware safeguanis of the time—
sharing system; (#) software safeqguards to
moritor user access to files; and (5) ad-
mizistrative and nanagement controls that
ar: security conscious. Gevernment regn-
lation may be required to protect the pri-~
vacy of personal files, since there is no
data bank "industry" or trade organization
for self-policing, and since the operator,
who is necessarily profit-oriented, may
ot know nor care to what ase his client
wants to put the data. Consequently, safe-
guards should be formulated before data
banks proliferate widely awnd without con~
trol. 12 pp. (HT)

P~-4401 The Impact of Puture Develop-
ments in Conmputer Tecknology. W. BR.
Grahasm. June 1970, -

Compares the relative advantages of two

new coaputers, the University of Illinois*

parallel-organized ILLIAC Iv and the Con-
trol Data Corporation®?s pipeline~organized

STAB. Both increase computing speed by

their overall organization., The parallel

design drives many identical copies of the
conventional cofputer’s arithaetic unit
with only one control unit, which obtains,
decodes, and issues instructions. The

pipeline processor starts retrieving a

second set of operands, located in uemory

adjacent to the first, before the first
result has been returned to the menmory.

The STAR and an ILLIAC IV quadrant have

conparable speeds for adding, though the

ILLIAC forms a fevw sums more quickly.

In multiplication, the ILLIAC is alwvays

faster. In division, the STAR is about

tvice as fast as the ILLIAC in finding a

single quotient, but the ILLIAC is about

1.4 times faster in calculating a long

sequence of gquotients. 15 pp. (LC)

P~04410 Modeling Continuous Systems with
BIOMOD~~A Preliminary Report. BR.
Clark, G. F. Groner, R. A. Berman.

currzuat version of IONOD, an intz-active
computer-graphics s-stem for biolcgical
modeling. The BYONJD system featuces in-
teraction with iuneliate feedback, irierar-~
chical model struct :ring, and user—-riented
nodel~-definitior languages. It op=—ates on
an interactive grapiics congole cor szising
a CRT screen, a RAr: Tablet, and a e -
board. The user B: - draw block di: sra
handprint or type - :xt, push displ: -
Tbuttons” to initi: te certain acti-
move labels. He B ¢ repressmt & mc.=
a blocit .diagramr, e: -h ccmponent of - . 3
=iy be defined by :aother block dia-rza.
This facilitates dzvising complex m=dels
one portion at a tiae. When BIOMOD is

. ‘conpleted, :the user may define sodel com-

ponents.byichemical equations, diff-rential
equations, or data -~-urves, rather tzzn
having %o translate his model deszrip-ion
into a conventionali simulation la:tguare.
During model simula-ion, the user rt=7v dis-
play curves for dif-erent variabl :s.
change scales, or az.ter simulation
eters. 01 pp. Ref. (LC)

wram~

P-4417 Programming~-The Quiet Evolu-
tion. G. D. Brown. July 1970.

.The glapour period of programwming is over,

Disenchanted by errors in billirg and bal-
lot counting, and dissatisfied with the
quality of computer ountput, the public
wants reliable products more than new
ideas. Reprogramming for third-generation
hardware has taught programmers to value
compatibility~~knovn in other fields as
tradition and consistency. 014 programming
languages never die; each nev one gives
prograspers nore to learn. In the furure,
programmers will spend less time coding
new algorithms and more time maintaining
existing programs. Eighty percent cof their
time and effort will go to the unexciting
but necessary tasks of checkout, documen-
tation, and production engineering of
programs for usefulness. The gain in
quality means a loss in diversity, as
picturesque old-timers are replaced by
sober computer sciencs gradiates more

like accountants. No economies of scale
are discernible. It remains true that

the fewer programmers working on a task,

the better its chances for success. 11 pp.
{Hw)
P-4428 MAX: A PORTRAR Chess Plaver.

Juo J. Gillogly. July 1970.
Describes HAX, a chess—playing progras
vritten in standard FORTRAN IV that uses
a standard alpha-beta lookahead search of
selacted portiocns of the move tree. The
program has played several conplete games

Q August 1970. and many incomplete ones between frequent
,[ERJ!:Hodels a fluid reservoir system using the periods of major revisions; its quality

i
| T
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ol »lay ranges from -sor to fair. 8 pp.

Bibliog. (Author)

3~.L46 Evaluzti-:. znd Inncvation in
Jrban Resear-:. 2. b, Brewer. August
1970.

2-2lyZes the rezhodology of computer simu~
la~ion in the social sciences and its
ability to manage complexly organized 3ys~
tems, The "in principle” arguments ad-
vanced in support oI the method have been
insufficiently teapared by honest ap-
praisal of past "in cracticenw experiences.
A continuation of rhe =Xisting trends
conld harm both tbe method and the pro-
cesses of problemsc.ving inm a social con-
teX=. An initial pr-ovlem is the develop-
zent of an apprair-_ ~unction—--~i.e., a
series of question. c¢r criteria against
vhich a computer simciation may be judged.
The experiences froa 2 empirical contexts
are related in efforts to construct a so-

98—

called policy-assisting class of sirulation

models. peficiencies in the appraisal

included the vastly di_ferent orieantations

of participants interviewed, salesmanship,
and various technical and theoretical
shortcomings. 47 pp. (KB)

P~4448 Comparing Behavior at Various

Computer Display Consoles in Time-Shared

Legal Information. J. H. Carlisle.
September 1970.
An experiment at Yale Law School in
searching for legal precedents on the Aead
Data Central time-shared information re-
trieval system. Subjects used either a
teletype or the conmplicated—-to-use CCI
video console to access the 300,000,000
character 0hic Bar association data basa,
The UCLA BIQMED multiple discriminant
Program was used to analyze the results.
Contrary to expectations, subjects spent
Bore time at the video console, despite
the longer transmission tine of the tele-
type. More cases vere retrieved and
browvsed at the video console, relevancs
scores were higher, and subjects were
hore satisfied. They also made 300 percen
BOre errors. Relevance correlated highly
vith namber of cases retrieved and nega-

tively with time spent searching—-contrary

to the beliefs of systen designers who
limit retrieval to save time. Those who .
retrieved least information took the long-
est time and achieved the. lowest relevance
Scores. The negative relation betwaen
time and relevance is even more marked -
for the video console users. 46 pp. Ref.
(4%}

t

33

P-4459--1 Boy To Store It. B,
Racch 1971, °

Storage layout for branch—-and~bound al-

gorithuas is discussed. 3 composite branch-

ing rule, alternating between hacktracking

and branching from the point corresponding

to the minimum bound, is reconrended as

the best compromise between reducing

storage and the number of iterations,

8 pp. Ref. (Author)

Fox.

P-4465 Use of SCU4060~Produced Micro-
film Ontput in Pseudocolor Transforma-~
tions. J. C. Lamar. September 1970.

A pseudocolor transformation is produced

vhen sach discrete density level in an

original, continaous-tone, hlack-and-white
irage is represented as a di fferent spec~
tral hue in the transformation. The 5C4060
has been employed to produce microfiim
output for use in 2 pseudocslor Processes
that have been develcped at Rand. This
paper discusses the computer Programs and
techriques for produycing specific density
levels in the film and the pseudocolor

Processes using the film. 10 Pp. Ref.
(Author)
P-4486 A Stochastic Network Approach

to Test and Checkout. 1. J. Watters,

M. V. Vasilik. October 1970.
Demonstrates the usefulness of GERT simula-~
tion for modeling and evaluating policies
and processes in the area of test and
checkout (see GERT; Graphjcal Apalysis and

eview Technique, RM-4973). Some of the
latest developnments and extensions to a
GERT simulation program are employed to
model a test plan development process, a
general test and checkout process, and
specific cases of the latter. (Presenteqd
at the Pourth Conference on Applications
of Simulation, Sponsored by AIXE, acw,
IEEE, S5HARE, SCI, angd TINS, in New York,
December 1970.) 31 PP Ref. (Author)

P-45p3 Interactive Simulation of Con-
tinuous Systems: Progress and Pros-
pects. G. A. Bekey, E. C. Deland.

Jadnuary 1971.
The development of a simulation systen
that would provide both the interactive,
user-coriented features of analog coxnnters
and the precision, BemoTy, and comuitiuy

" power of the Aicvital _onputer has heen a

desijn objective for many years. .This ‘
baper reviews the background of present-day
continuous systems sinulation techniques,
with emphasis on interactive, graphic-
orjiented systams. The state of the art is
discussed, particularly as it concerns user
convanience, interactive features, the use
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of biock disagren
displays. BIUHD!
veloped for sinuol.
tens, is used zs
of present~dsy =
near-future devsl . =
21 pp. Ref. (&

*ptiomns, and graphic
-7stem recently de-

: of biological sys-
-:zample. Limitations
T~ : .s and prospects for
.t are discussed.

b
-4

S G,

P~4532 ddmatz.. . Zomputer Tool for
Urban Studies. . 3. Rosenthal. De-
cember 1970.

Description of Aciz:=zz, a set of computer

programs for matcou
a reference file =
contain house adé— = =s,.
codes may include z-.
congressional dist:

geographic codes from
.zal data records that
The geographkic
codes, census tracts,
-s, and marketing

areas. Admatch r  ._.."e=s two machine-read-
able files: =z loz: :ata file and a ref-
ererca file. The - JrocessSing progran

uses expandable tz.. :z that allow varia-
tions in street nzx. configurations or,
alterrative spellirgs of street or street
type. The matcher program specifies tke
level of dascrepancy that can exist betveen
the reference file and . the data file and
still perait the record for the daia file
to be matched.. The =estprocessor program
conbines rejects frox the preprocessing
step with the accepted records from the
matcking step. Discassion covers the role-
that Rand haz played in testing and de-
veloping the Adwatch programs, defines the
equipecat, and forecasts applications to-
arban studies. 13 pz. (KB)

B~3536-1 The Use of Codputer System -
Accounting Data -To Neasswre: the Bffect:
of a System Modification. R. A. Watsom.
Harch 1971, '

Hearly 411 Computer systems in operation

are eguipped with i accounting systens

by each job proceszed. .These ‘data, al-
though having a gr=z=: potential for use
in the measurement and evaluation of com-
puter system performance, are seldoa used
for anything other than charging for com-
puter services used. This paper discusses
technigues for reducing and amalyzing ac~-
counting data to use in measuring the ef-
fect of a system modification. Twso dif-~
ferent metho#s are used in apalyzing the
data, both involving the use of statistical
analysis. On2 me:"od uses regression
analysis while tke< Ter sethod uses
cluster analysi . 3p- {Avthor)

P—-4581
in Criminal Courts. P.
February 1971.

The computer is ci-zr .. nted as the poten-

Potential Uses of the Computer
W. Greenwvood.

100

"P-0585

_ . . . readers and vriters.
that records the craputer, rgsoarces used : ° ¢ 4

tial savior of organizations finding thes-
selves inundated by papervork--a position
in which the courts find thenmseives today.
Sone examples of information systems for
court .use are presepted that illustrate
various levels of man-computer interaction
ip the decisionmakin~ process. A prepesal
for experimenting with videotape and com-
puters to solve many of the problers as-
sociated with long trials is also described.
Its chief benefits would be a large reduc-
tion in time required af jurors for each
trial and a trenmendous cost saving for
retrials., Problems of living with the com—
puter are also discussed, along with advice
on how to aveid these problems. {Presented
at a Chief Judges and Court Administration
Conference sponsored by the National College
of State Trial Judges, ®Williamsburg, Vir-
ginia, Febzuary 1971.) '1 pp. (Author)

Computer Hemrory Management at

Rand. A. C. Shetler, S. Glasemana.

Ray 1971.
Describes and lists some relatively simple
modifications to the initiator of Rand‘'s
360/65 computer software that enable the
Band Computation Center to run batch jobs
at ope high speed while running on-line
and remote entry jobs in 2 kinds of
low-speed mesory. The change hecame neces—
sary. with the addition of the slowest mem~
ory, LS, which requires 8 times as many
processor cycles for a given job as core
storage. The new fixed initiators, which
take less than 100 hytes of nonresident
wemory, have exceeded expectations in
managing 3 access speeds of storage, while
guaranteeing on-line access and protecting
batcl jobs from accidentally: executing at
lov. speed.; Cerstain: regions of memory too
ssall . for user tasks are left unfenced, to
provide :for opetration aids and.batch .
! I ~ The bulk of the paper
lists the todified contrpl sactions.
106 pp.  (NW) ‘

P~8600 Instructional Uses of the Cor-

putexr in Higher Rdmcation. R. PE.

' Levien. March 1971.
Some conclusions ahout developments in the
computar’s capabilities and costs; methods
of providing computer service and instruc-
tiopal materials; and »ffects of higher
edycation. Tvo major trends hold special
promise: the development of large, cen-
tralized computing facilities shared by
customers; and the creation of inexpensive
minicomputers, using an exchangeable me—
dium such as magnetic tape casseties.
These .could provide a market for copputer-
based :instructional materials; such a
market is ccitical in achieving the de-
sirable lev2l of computer use in instruc-
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tion., HRational policy should see that
access to the computer is possible vherever
its use is cost-effective, and that its

use is refined and improved to broaden

the range of jnstractional value. The
federal government should support (1)

RED or hardware and software, including
terminals, w®minjcomputers, and intercomputer
communications; (2) development of in-
structional paterials; (3) computer ex-
periments; and (#4) consideration of com-
puter requirements in copyright and patent
laws and communications industry regula-

tions. 20 pp. {SM)
P-4629 A Selective Bibliography of
Computer Graphics. R. H. Anderson.

april 1971,
An unarnotated listirg of recent books,
articles, theses, papers, and reports on
selected aspects of computer graphics and
films illustrating computer gaphics re-
search and applications. Iteas are lisated
by first author mentioned, under these .
headings: (1) general; (2) graphics ap-
plications; (3) computer—aided design;
{4) aninmation techniques; (5) computer-
generated graphic art; (6) ‘graphics lan~'
guages and subroutine packages; {7)- graphig
text manipulation, proqrammlng, and de-
buggying; (8) list and ring data structares;
{9) data structures for associative access;
(1
projections and transformations; (12) hid-
den line elimination and surface shading;

{13) hardvare; and (14} films. Fot in-
cluded are image processing and enhance-
ment, or pattern recognition or character
recognition by other than linguistic means.

34 pp. (M%)
P-464Q Institutions, Innovation, and
Incentives. R. E. lLevien. HNay 1971.

A discussion of the importance of achieving
effective inrovation in computer-assisted
instruction. Meaningful innovation can be
accomplished only by changing the system
--that is, by changing not only the tachnol-
ogy, but alse the ipstitutions and persons
involved. The author presents 2 case his-
tories: design of the proposed National
Institute of Rducation, supporting creation
of an BED base for educational inpovation;
and design of the systea of institutions
and technelogy needed to make instructional
use of the computer in higher education
truly effective. To achieve innovation,
one must plan institutions to encourage
and. facilitate .it, paying careful attention
to financial incentives. Instructional
use: of codputérs today has a! cottage~in-
dustry character. Two trends may change
thig situvation: . comaercial timeshared

. computer servicé aaid.cheap, standardiged
' mxni~couputets programmed through an ex-

cHangeable/medium such ‘as a cassette.
Change vould require the concerted efforts
of higher educational institutions, time-
sharing industries, publishers, and the
government. 15 pp. Ref. (SH)
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To: Communications Department Date:
The RAND Corporation
1700 Main Street
Santa Monica, California 90406
Gentlemen:
o Please send me copies of the RAND publications indicated
' below. I enclose payment.
{Please print)
Name :
Address:
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California residents add 5% sales tax: _
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é Quantity Publication AD Number#* Cost** Total Cost
R-495-PR 709 173 $5.00
§ R-513-NASA 3.00
; R-514~PR 720 240 4.00
% R-519-PR 718 088 3.00
% R~520-NASA 3.00
; R~525-NASA 3.00
y R~534-PR 3.00
! R~535-PR 722 422 4.00
R~560-NASA/PR 2.00
: R~573-NASA/PR 3.00
R-584-NASA/PR 2.00
% R-641-PR 3.00

* Publications for which DDC document (AD) numbers are given are

available to established users from the Defense Documentation
Center (Cameron Station, Alexandria, Virginia. 22314) or from the
Clearinghouse for Federal Scientific and Technical Information

(Springfield, Virginia 22151).
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Quantity Publication AD Number¥ Cost*¥ Total Cost
R-670-PR 3.00
R-687-~ARPA 722 705 3.00
R-700/1-PR 720 662 3.00
R-700/2-PR 723 077 3.00
R-700/3-FR 3.00
R—-753-ARPA 1.00
R-753-ARPA 2.00
R-787-NIH 2.00
RM-3173-PR 276 533 1.00
RM-3245-PR 283 796 1.00
RM-3273~PR 282 602 1.00
RM-3283-PR 292 109 3.00
RM-3285-1~-FR 298 949 2.00
RM-3306~R 284 680 2.00
RM-3320--PR 294 119 4.00
RM~3324-FR 290 615 4,00
RM-3327-PR 285 647 4.00
RM-3337-PR 297 849 4,00
RM~-3447-PR 296 046 2.00
RM-3588-PR 405 682 4.00
RM-3609-PR 405 303 3.00
RM~3646-PR 411 835 3.00
RM-3669-FPR 407 719 3.00
RM=-3675-PR 409 521 4.00
RM--3731-CC 453 449 4.00
RM~-3753-ARPA 451 231 2.00
RM~-3778-PR 411 324 2.00
RM~3797-PR 414 793 3.00
RM-3804-PR 419 487 3.00
RM~3813-PR 415 797 1.00
RM--3842-PR 422 258 2.00
RM~3879-FR 421 979 2.00
RM-3976-PR 430 l3é 5.00
RM-4033-PR 434 031 3.00
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Quantity __—;ublication AD Numberv—‘\‘— Cost®¥ T Total Cost
RM-4122-ARPA - 444 103 2.00
RM-4133-PR 461 253 4.00
RM-4162~PR 602 074 3.00
RM-4188~PR 604 853 3.00
RM~4220~PR 615 948 3.00

N RM-4232-PR 605 890 3.00
RM-4242-PR 616 240 3.00
RM-4258 605 456 3.00
RM-4320~PR 611 841 3.00
RM~4346~PR 614 415 2.00
RM-4390-PR 456 948 3.00
RM-4395~PR 615 261 3.00
RM~4431-PR 612 053 2.00
RM-4460~PR 613 976 2.00
RM-4461~-PR 611 307 2.00
RM-4467~PR . ) 614 417 2.00
RM-4506~NASA 2.00
RM~4511~ARPA 467 808 5.00
RM-4540~PR 529 606 3.00
RM-4563~PR . 620 292 3.00
RM~4573~NASA 2.00

. RM~4636~PR S 649 330 3.00
: RM~4645~PR 623 938 2.00
RM—-4729~PR' 622 744 3.00
RM~4782~PR 630 301 2.00
RM~4793~PR 625 409 4.00
RM~-4810~PR 624 290 3.00
RM~4849-PR 639 601 3.00
RM~4920~PR 637 303 4.00
RM-50C5-NASA 2.00
RM=5016~ARPA 641 252 3.00
RM-5028-PR 640 266 3.00
RM~5044~PR 640 267 ©2.00
RM-5058-PR 636 993 2.00
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Quantity Publication AD Numger* Cost¥* Total Cost

RM-5081-PR 648 487 3.00
RM-5085-PR 642 120 2.00
RM-5108-1-PR 683 724 5.00
RM~5129-PF 643 092 4.00
RM-5135-PR . 639 837 4.00
RM-5136~PR 644 869 4.00
RM-5150-PR 652 201 2.00
RM-5157-FR 647 035 2.00
RM~5162-PR 656 296 4.00
RM~5183-PR 645 483 3.00
RM-5216~PR 646 395 3.00
RM-5217-TR 657 314 3.00
RM-5218-PR 650 034 4.00
RM-5220-PR 659 734 2.00
RM-5257-PR 650 128 2.00
RM-5264~PR 657 009 3.00
RM-5270~PR 662 539 4.00
RM-5288-1~PR 662 592 2.00
RM-5290~-ARPA 656 449 3.00
RM-5322-PR 654 287 3.00
RM-5359-PR 659 362 2.00

RM-5367-PR 660 095 4.00

RM~5377-PR 661 259 2.00

!» RM-5424-PR 661 266 4.00
RM-5428-PR 664 882 4.00
RM-5437-PR 660 836 4,00 )
RM-5495-PR/RC 663 070 4.00
RM=-5495/1-PR/RC 709 533 4.00
RM-5531- ARPA 677 454 1 4.00
RH-5550-ARPA 670 584 4.00
RM-5551-PR 669 321 2.00
RM~-5561-PR 7 664 551 3.00
RM-5587-PR 666 020 5.00
RM=5611-1-ARPA 694 442 2.00
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Quantity Publication AD Numbex* Cost#®* Total Cost
RM-5618~PR 669 802 2.00
RM-5654~FR 679 152 4.00
RM~-5660-PR 682 505 4.00
RM-5661-PR 686 416 4.00
RM-5689-PR 673 834 3.00
RM-5709-PR 678 039 3.00
RM-5772-ARPA 686 373 2.00
RM-5776-PR 678 867 2.00
RM-5777-PR 692 695 3.00
RM-53875-PR 691 808 2.00
RM-5883-PR 684 124 4.00
RM-5925-NTH 3.00
RM-5937-PR 686 417 2.00
RM-5947-PR 687 442 2.00
RM~5999-ARPA 668 802 2.00
RM-6000/1-PR 683 770 3.00
RM-6000/2-PR 684 699 4,00
RM-6Q00/3-PR 687 079 3.00
RM-6000/4-PR 688 820 4.00
RM-6000/5-PR 689 761 4.00
RM-6000/6~PR 4.00
RM-6000/7-PR 694 051 4.00
RM~6000/8-PR 693 121 4.00
RM-6000/9-PR 696 571 4.00
RM-6000/10-PR 698 728 4.00
RM-6000/11~-PR 700 045 4.00
RM~-6001-.8FA 698 729 2.00
RM~6002-ARPA 698 730 3.00
RM-60 18—1-;1{ 701 721 1.00
RM~6027-ARPA 693 089 2.00
RM~6028-ARPA 709 905 1.00
RM~-6032-PR 692 698 3.00
RM-6047-RC 3.00
RM-6104—-ARPA 701 723 2.00
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© RI~6112-PR 700 029 2.00
RM~6114-PR 701 722 4.00
R1~6132-NASA 3.00
RM~6200/1-PR 701 720 3.00
RM~6200/2-PR 703 70- 2.00
RM~6200/3-PR 704 598 3.00
RM~6200/4-PR 708 154 3.00
RM~6200/5-PR 708 155 3.00
RM~6200/6-PR 709 873 3.00
RM~6200/7-PR 711 361 2.00
RM~6200/8-PR 714 068 3.00
RM~6213-PR 703 279 3.00
RM~6248~PR 704 568 1.00
RM~6256~PR 711 037 3.00
RM-~6271-PR 712 052 3.00
RM~6297-PR 717 165 2.00
RM~6313-PR 713 606 3.00
RM-~6338-ARPA/AGTLE 711 811 2.00
P~2584 3.00
P-2586 1.00
P-2593 2.00
P-~2597 1.00
P~2602 604 531 2.00
P~2608~1 2.00
P-2610 .50
P-2658 604 818 1.00
P-2674 292 168 2.00
P-2687 294 318 .50
P-2697 295 952 1.00
P-2714 298 966 1.00
P-~2768 417 653 .50
P-2782 417 654 1.00 i}
P-2786 417 648 1.00
P-2791-1 668 417 1.00
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P-2793 418 739 .50
P-2826 423 695 1.00
P-2863 429 984 .50
P-2864 432 354 .50
| P-2865 429 897 .50
P-2879 435 484 2.00
P-2908 439 523 .50
P-2922 603 972 1.00
P~2967 606 697 1.00
P~2998 607 787 .50
) P-3006 608 367 1.00
P-3044 610 214 .50
N P-3086 613 002 1.00
_P-3109 615 708 1.00
P-3131 614 992 .50
P-3141 615 303 .50
: P-3144-1 474 971 .50
| P-3146 615 604 .50
P-3149 615 943 1.00
P-3163 617 547 .50
P~3168/1 655 760 .50
P-3235 624 431 1.00
P-3236 622 025 .50
P-3279 631 941 2.00
P-3281 625 720 .50
P-3313 629 222 1.00
P-3314 478 496 .50
P-3348 631 961 1.00
P-3349 631 940 1.00
P-3365-4 667 213 3.00
P-3408 636 299 2.00
P-3411 636 311 2.00
: P-3453 : 640 069 ~ 1.00
P~3466 650 945 2.00
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P-3476 n £ 368 1.00
P=3478 650 145 2.00
P=3484 643 964 1.00
P-3486 644 339 1.06
P=3501 644 960 .50
P-3504 650 847 2.00
P-3522 648 553 2.990
P-3523 651 417 .50
P-3527 646 880 .50
P-3533 ) ©50 371 2.00
P-3544 650 810 2.00 .
P-3560 649 321 .50
P-3562 651 109 1.00
P-3568 650 500 1.00
P-3581 651 812 1.00
P-3599 659 358 1,00
P-3600/1 648 594 3.00
P-3600/2 649 251 3.00
P-3600/3 650 944 3.00
P-3600/4 651 869 3.00
P-3600/5 ' 653 937 4.00
P-3600/6 655 761 3.00
_. P-3600/7 657 004 3.00
L P-3600/8 658 818 4,00
s P-3600/9 660 834 4.00
F-3600/10 662 333 3.00
P-3600/11 663 229 4.00
P-3600/12 664 041 3.00
P-3600/13 665 103 3.00
P-3600/14 665 835 3.00
P-3600/15 666 654 3.00
P-3600/16 669 070 3.00
P-3600/17 670 148 3.00
P-3600/18 671 109 3.00
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I QuanZIZy —”—M‘M—;;blication _—ZJ_) Number~' Cor 7 N Tovar C;;Zﬂ“‘

. I 672 949 3.00
P-3600/20 673 833 3.00
P-3600/21 675 978 4.00
P-3600/22 677 362 3.00
P-3600/23 679 014 B " 00
P-3600/24 680 741 4.00
P-263G0/25 685 701 3.00
P-3606 654 678 3.00
P-3608 653 174 .50
P-3625 655 065 1.00
P-~3626 651 551 2.00
) P-3641 657 329 «50
P~3642 _ 658 249 1.00
P-3648 657 005 2.00
P-~3656 657 812 1.00
P~3660 659 352 1.00
P~3661 658 819 2.00
P~3685 670 505 1.00
P~3697 672 993 1.00
P~3722 662 008 1.00
P-3734 662 339 2.00
P~3742 663 228 .50
P-3766 693 920 3.00
P-3780 677 198 1.00
P-3310 670 503 «50
P-3822 669 071 1.00
P-3838 671 917 1.00
P-3861 674 772 1.00
P-3892 673 827 1.00
P-3894 673 333 1.00
P-3903 673 830 1.00
P-3940/7 4.00
P-3977 682 950 1.00
P-3998 4.00
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I Quantity l Publication AD Number#® Cost¥¥ Total Cost
J P-4014 681 108 .50 .

P-4019 682 351 — 1.00

' . _ P-4208 694 745 . 50
P-4214 695 759 .50

P=-4221 696 109 .50

P-4251 598 185 2.00

P-4313 704 133 2.00

P~4329 703 281 1.00

P-4401 710 262 1.00

P~4410 711 034 2.00

. P-4417 709 536 1.00
P-4428 710 574 .50

P-4446 711 734 2.00

P=4448 712 695 2.00

P~4459-1 713 617 .50

P-4465 713 901 .5¢

P-4486 2.00

P-4503 1.00

P-4532 1.00

P~4536-1 1.00

P~4581 1.00

P-4585 4.00

P-4600 1.00

P-4629 2.00

P-4640 1.00
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