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COMPUTING TECHNOLOGY

This bibliography contains abstracts of uncilassified Rancd
studies dealing with various aspects of computing technology.
The studies selected have all been issued during the period
January 1963 through December 1971. The intention is to revise

the bibiiography at periodic intervals to incorporate new .
publications.

"Both .subject and author indexes are provided. .In the subject
index, each publication is indexed under}one‘or more headings
by a modifier followed by the publication number. Abstraéts
are ‘arranged serially by publication number. -

Except for the commercially published books, which.are available
from'the publishers, conies of these publications may’be obtained
through Rand's Repdr;s Depaﬁtmentt A separate order form is.
included with each copy of the bibliogranhy. - L
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AIR FORCE
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guages and standardization in command
" and control RM-3447
data processing of personnel records. at
the Air Reserve Records Center  RM-4188

- proposal for an Air Force. software testlng
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USAF Personnel Data Systen—~Officers: _
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,.effects ‘'of .its growth_.on erplaylent
. science, :

history of softvware development RM-6271

AIRPORTS

Soviet Sirena-1 computer system for
airline reservations RM-6000/3

Soviet plans for automated airport
operations RM-6200/2

ALGEC

ALGOL 60 modified by Russians to hardle
economic calculations RM-5135

final report on the algorithpic language
ALGEC RM-5136

summary and critique of the algorithaic

langnage ALGEC RM-5157
APAREL
AP&BELﬁ a parse—requestllanguage used

RM-5611-1
a parse-request
RN-6104

with PL/I semantics
user®s manual for APAREL,
language within PL/I

- APOLLO

integration of man and computer in
prelaunch checkout = RM-4506 .

separable redundant coaputers for space
systens RN-4573

APPROXIMATION THECRY

appfoximétions for digital computers BOO¥

XRTIPICIAL»IHTBLLIGBNCE

organlzatlon of a problen—solvlng program
85-3283

role of lzarning in artificial intelligence
RH—3285—

internal structure of General Ptoblea
Solver (GP5—-2-2) RN-3337

possible. tasks for. conputers P-2586

information-flov model ‘of a brain

- mechanism - P-2872 :

. AUTONATION -

specifications for process control com-

. puters; pneumonic controls . RN-6000/1

'efEects of . automation on the Soviet

work force RM-6000/9 ‘

. P=2865
technology aud the autonatlon

. explosion P-2908

"1 its effects on employment and the soc1a1

responsxbxllty problenm P-3163

economic and soc1al effects ;of automation

P- 3“78
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P-3501
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ARUTOSATE, an aid to data system design and

control RM-3976
new version of event-chain flowcharting in
AUTOSATE RH-4729

BIBLIOGRAPHY

articles on soviet cybernetics,
RM-3675
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RM-3797

IBM 7040,/7044 programs to store, te-format,
and print out natural texts RM-4920

annotated bibliography on privacy in the
computer age RM-5495

annotated bibliography om privacy in the
computer age, Vol. 2 RE~5495/1

bibliography of Soviet cybernetics work
in 1964, part 10 RM-5587

bibliography on automation and technologi-
cal change and future studies P-3365-4

Soviet cybernetics: recent news iteas,
No. 24 (Dec. 1968): annual index
P-~3600/25

selective bibliography of computer graphics
P-4629
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BTIOCHEMISTRY

user's manual for Randt's program for
solving chemical composition problems
R-495

interactive graphics program for simulat-
ing kinetic chemical systens RM~5925

description of Rand's current and potential
bioscience programs’' RHMH-6047"

BIOLOGY

aesc:xptxon of Rand's current and potent1a1 o

- RM—-6047
organic synthesis
of protein from petroleun RM-6200/86
nodel of fluid reservoir systen using
BIOMOD P—-U4410
BIOMOD interactive graphics computer system
to simulate biological systems P-4503

bioscience programs
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descrlptlon of Rand's current and potentlal
bxosc1ence programs RH-GOH?

BIOMEDICAL COMMUNICATIONS AND INFORMATION

Rand*s efforts in designing a national

retwork RM-6047
BIONOD
BIOMOD: an interactive computer-graphics

systen for bhiological modeling P-4410
BIOMOD interactive graphics computer systenm
to simulate biological systens P-4503

BOOST

BOOST program for estimating powered i
rocket performance R—-670

BORDER SFCURITY

on-line compuater program for the analysis

of border-control probleas R-68B7
CATALOGS
Catalog Input/Output System RE-4540

. IBM 7040/7044 programs to store, re—format,

and print out natural texts . RM-4920
overall view of the Rand computer text
and catalog system P-3476 :

CENSUS

Blank-1 mark sensing device readies Soviet
census data for processing . R-700/4

CHECKOUT EQUIPHENT

on-line graphical programming and operation
of a moving netwvork display RM-5183

CHENISTRY

user's manual for Rand's program for
solving chem1cal com9051t10n p:oblems
R-U495

interactive graphics progran fot sinulat—~
ing kinetic chemical systems RM-5925
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optics, lasers, semiconductors
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CHINESE LANGUAGE
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printed Chinese characters P-3568
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COBOL-61 as compared with DETAB~X - RM-3273
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RM-4133

COBOL-61 compared with DETAB-X P-2608-1
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factors affecting coding errors RM-4346
components of operating systerms P-2584

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

analog-to-digital, digital-to-analog
conversion jin ATSEMS-1 P-36C0/15

COMBINATORICS

dynamic prdgramming approach to constrained
. shortest-path problenms RM-6338

COMMAND AND CONTROL

Fifth Annual Rand Computer Syzposium on use
of common computer languages . RM-332R1

pProgrameing languages and standardization
in RM-3447 -

digital comrpunications and EPP for an
advanced Tactical Air Control Systenm
RM-4431

Relational Data File, a systea for infer-
ence execution and data retrieval
RM4-5085

selection of a language for command and
.control use P-2967

cybernetics and troop control theory
P-3600/14

COMMUNICATION SATELLITES

mapping by coﬁputer graphics especially
for satellite antenna coverage R-525

COMMUNICATIONS MEDIA

potential ‘uses of the computer and videc-
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computer graphic animation techniques, in
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COMMUNICATION SYSTEMS .

Soviet information and compunication sys-
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RM-4431 : oy

computer sxmulatlon of adaptlve toutlng
techniques for dlstrxbuted .conmunica-
-tion systems . RM-4782.

communications, computers, and effects on -
people. P-3235

regulating mechanisas needed for future-
computer/comnmunications networks '

. ":i

— i
*
53
i) &

P-U4629 .
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system P-3606

communication policy issues for the coming
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Soviet pressure on Czechoslovakia to

Sovietize her computer industry R=700/2

COMPUTER-AIDED DESIGN

Rand video graphic system, a general
user—computer communication systen
R-753

computiry applications in aerospace desian
zud engineering BRH~526U4

some implications cf automated design on
the engineering process P-3625

COMPUTER~ASSISTED INSTRUCTION

Rand/Carnegie Commission/RSF conference an
computers in higher education R-718

teaching program for the Logic Theory
Machine (LT) RM—-3731

computer-aided. instruction at Novosibirsk
electrical engineering institute
RM-6000/5

the Kaktus system of computer—-monitored

instruction. (USSR) RM-6000/8
survey of Russian programmed instruction
and computers in education RM-6000/9
instructional uses of the computer in
higher education P-4500
1nst1tut1ons, 1nnovat10n, and 1ncent1ves
.in education using computers P-4640
probable computer technology in 1980, with
implications for education P-4693

COMPUTER GRAPHICS

procedure and model description of the
video Graphic Systenm R-519

mapping by computer graphics. especxally

* for satellite antenna coverage R-525

relationship of Rand Vndeo Graphic Systenrm
‘to ARPA computing network - R-66U

Rand video graphic system, a general
user-computer - connunncatlom systen

... R-753
~BRAND tablet, a graphlc 1nput device .
RM-4122-
survey of. s1gn1f1cant sottware research
problems  RM~-U4L67

‘tabular . representatxons 6£ multlvarxate

functions for computer use RN-4636
real-time recognition of handpriated. text.
using RAND:Tablet ‘RM=-5016

‘on—lxne graphlcal programuing and operatxon

of a: mov1ng network display . BRM-5183

‘appllc;txons in aerospace desxgn and
P-3466 ‘

englneerxng RH—526u
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the Integrated Graphics System (IGS) for

the IBM 2250 RM-5531
real-time recognition of handprinted

text: program documentation RM-5550
integrated graphics system for the

5~C 4060, part I, user's manual RM-5560

integrated graphics system for the S-C
4060; part 1, system programmer®s guide
RM-5661

user's manual of computer-driven stereo
display for aerial maneuver analysis
RM-5709

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

description of POGD (Programmer—Oriented
Graphics Operation) RM-5825

interactive graphics program for simulat-
ing kinetic chemical systens RM~-5925

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

a Russian computer—generated display
system using TV raster scan RM-6000/11

GRAIL language and operations RH-6001

implementation of the GRAIL systen RM~-6002

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

DYDE: an on-line denugger fer 0S5/360

assembly language progranms RM-6027

‘extensions to PL/I for interactive

computer graphics RM-6028

Graphic ROCKET: an interactive system for
aerospace vehicle analysis RM-6032

computer graphic support for Rand's bio-
science progranm RN-6087

on~line syntax checker for APAREL, using
the IBM 2260 alphanumeric/display
RM-6104

graphics for simulation problem-solving
in designing Video Graphics RM-6112

POGO user's manual: I. general aids
to graphic programming RM-6114

Mir-2 with graphic terminal light pen
unveiled by Soviets RM-6200/1

Soviet HMir-2 accepted for production
RM-6200/2

a 5oviet electrotablet for graph1c input
RM-6200/5

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

on-line computer classification-of hand- .
printed Chinese characters P-3558

new Soviet graphical data- handling de—
vices P-=3600/11

some implications of automated design on
the engineering process . P-3625 i

aids to aerospace vehicle m15<1on analyszs-

Graphic ROCKET P-3660
directness in computer graphics: ~‘Rand-
interactive GRAIL systen P-3697

IGS, the Integfated‘Graphics Systen: for
the 5-C 4060 P-3722

curve fitting and editing using RAND RTINS

Tablet and IBH 2250 on IBH 360/&0
CP=3742 .
interactive graphxc system for curve
fitting and editing P-3766 .
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GRAIL/GPSS: graphic on-line modeling of
systens r-3838 )

GAPSS for graphic analysis of GPSS
simulations P-3977

a graphic capability For MARK IV P-4014
use of computers in the Jelivery of medi-
. cal care P-4019

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

teletype vs video console use in computer
searching for legal precedents P-4448

interactive simulation of continuous systenms
P-4503

selective bibliography of computer graphics
P-4629

COMPUTER PROGRAMMING

complete rules for'coding JPL-V BOOK

. framework and first 3 phases of coaputer

performance improvement analysis R-549
principles of operation of the ISPL machine
R-562
Ports, a method for dynamic interprogranm
commnunication and job control R-605
the future of computer program specifica-
tion and organization R-622
factors in selecting and training

programmers RM-3245

organization of a problem-solving program
RM~-3283

FORTAB. decision table language for aiding
programming RM-3306

event—-chain flowcharting by AUTOSATE
RM-3320

languages and standardization in command
and control RM-3447

. analysis of decision rules in decision

tables RE-3669
instruction formats for vae Soviet
computers RA-3808
job performance study of computer progran-
ming personnel RM~4033
programming Yy questionnaire RM-4460
survey of significant software research
problems RH-4U467 ‘
new version of event-chain flowcharting in
AUTOSATE BM-4729
JOSS: —-arithmetic and: functlon evaluation
RM-5028
a compact statistical method of represent-
. .ing terrain in- d1g1ta1 computers
~ RM-5081
_‘programming by questlonnaxre- the job
shop sinmulation program generator
RM-5162 ’
‘survey of Soviet work’ in’ the theory of -
__computer programmlng - RM=-5424
DISPLAY: ~ a yuide-and sample input/output
' "of the TRACK FOBRTRAN-debugger : RM-5618
Programmlng by Questionnaire: - auxiliary
programs for checkan and mnalysxe
“RH-5689 .
EXDAHS° Extendable Dehugglng and Moni- -
toring System for Lnteracflve use
RM-5772 :
-the BESM-6:" instruc~
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use and advantages cf SIMSCRIPT in
programming P-2658
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the Integrated Graphics System (IGS) for
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360 implementation RM-5777
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an introductory text BRM-5883
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instruction formats for five Soviet
computers RM-3804

BRARD tablet, a graphic inprt device
RE-4122

description of Johnniac Open Shop
System (30sS) RM-4162

data processing of personnel records at
the Air Reserve Records Center RM-4188

technique for use of computer managers to
improve efficiency RM=-4232

Soviet cybernetics technology, part 4
RM~4461
survey of significant software research
. problenms RM-4467
reliability of ground-based digital
. computers RM-4511
separable redundant computers for space
systens R¥~-U4573

relational data file to mechanize
inference execution and data retr1eva1

RM-4793

Soviet process centLal cnmpnters, part 5
R¥-48.10

demonstration test of computer—a551sted
countdown RH-5005

remote computation u51ng the RhND JOSS
systen RM-5058

Russian~English dxctlonary of. cybernetics L

and computer technology (Second Ed1—
tion). RH-5108-1
detailed description of JOSS system
monitor ' RM-5216"
the JOSS primer . RH—5220 SRR
RM-5257 - . s
JOSS central processing routines .  RM-5270
assembly listing of the -JOSS superv1scr
unit RM-5437

computer age RM- 5u95 L
annotated blbllography on prlvacy 1n the
. computer age, Vol..2‘ RH~ 5u95/1
computer system, part 11.
hlstory of Rand’'s. JOHNNIAC computer
" RM-5865Y Lo
the er, EDH- 450, -
‘Polish . UMTS— 10-'5 papertape readers:
" RM-6000/2 -
small ‘Soviet computers
the BESM-6'

RH 6000/3
hardvare, softvare, lnstruc—

tion repertoire, and critique RM-6000/4

Armenian Masis; Soviet Runta and M-54;
East German Zellatron and Robotron
RM-6000/5

third-generation Sovie* computers, M-1000,
-2000, and -3000 RM-6000/6

Doza, a Soviet analog computer for
calculating radiological dosages
RM-6U00/9

autorated computer design and integrated
circuits for Soviet computers
RM-6000/11

ECSS: a language for simulating perfor-
mance of computer systeas RM-6132

use in Soviet fishing industry RM-62060/1

Soviet Cybernetics Review, Vol. 4, NYo. 2,

Feb. 1970 RM-6200/2

the Russiar Dnepr-2 and MIK-1HM computer
systens RM-6200/4

probhlems of the Soviet computer industry
RM-6200/6

descriptioca of first Soviet disc memory unit
RM-6200/7

Soviet Cybernetics Review, Vol. 4, No. 3,
September 13970 RM-6200/8

Soviet Cybernetics Review, VYol. 4, No. 10,
1970 index RM~-6200/10

need for high-capacity, high-capability,
flecating-point flight computers R¥-6213

statistical concepts in computational
mathematics RM-6297

possible tasks for computers P-2586

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

education and training in conpnter '
technology P-2597.

nature and use of the GAS (Generallzed ‘s-~
sembly System) language P-2674

electronic data processing for cities

P-2714 -

role of corputers in thLe high school cur-
ricuazlum P-2768.

guide to efficient use of computers P—2786

computers and. information flows .-
1ntroduct10n for the layman P—2791-1

computers .and the changlng rol@ of the

progranmer - P=2793:
‘the need for greater size and. speed in
"vconpu?ers P-2863
their role 1n the growth of automatlon
~ -P~2865.

JOSsS (Johnnlac Open Shop Systen) experl—
mental on—11ne, tlme-shared SEerce
P-2922

: ',the teaching of computxng 7998
e 1nter;ogat’on of computers to produce

comprehensxon—lxke responses ... P-3006

grole of. .the computer 1n secondary schools

‘P=3044

: f”hybrld ’°mP“tln9‘aS=an a1d to englneerlng
’ Ru—5551_75~ Rt

ldesign S aP=3086 r he i

’ pvcomputers as.a. force. 1n ‘the: developlent

of cyberpetics . P- 31uu—»~

.conversatlons ‘with JOSS An. algebraxc‘f g
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'1;JQSS.'an experxmentalmcomputxng servxce to.-

use at remote typeurxter consoles [_ﬂ,;»
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cost factors for - =
P-3236 . '

future computer technology P-3279

free-standing compared with time-sharing
facilities P-3281

JOHNNIAC eulogy at decommissioning
‘ceremonies - P-3313

regulating mechanisms needed for future
computer/communications networks P-3466

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

trends and social mellcatlons of compu ters
P-3478

current trends in aerospace conpntatlon
P-3484 .

computers and our future P-3501

countermeasures against unauthorized
access to information P-3504

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

1985

cers, and effects on

- +nies using EDP

-P-3527 . :
future expansion of computer Capabllltles
P-3533
protecting 1nformat10n in:remote—access
multi-user computer systens P=3544
impact of. technology on. future c1t1es
P-3562

';'software evaluatlon in system SEIECtlon

P-3581.

‘recent progress in’ Russ1an computer

‘“technology .. —:P=- 3600/11

‘recent developments ia USSR comput1ng

P-3600/13

kdescrlptlons ‘of Minsk-22. system, Ruta—701 ;

reading:device, Ural-2 music P—3600/e6

speclflcatlon’lof 15 Sov1et computers
. P=3600/19
sucrvey- of sov1et computer technologj
P-3600,/20: "
recent developments 1n SOV1et cvbernetlcs a
- pP-3600/21 et
Soviet cybernetics: - recent nevs: 1tems,
No. 323 (Oct. 1968) P—3600/23 -
1Soyiet-cybernet1cs~ ~recent  news: 1Lems,~
No.. 23 (Dec. "1968) ‘P—-3600/24 - ©
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present and future computer technology

andiits 1mpact on everyday 11v1ng
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_and USSR
socials 1mp11catlons of a compute
o 2 3642 :

P-3661 "
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1»computer utility: ‘andFCC, rules

computer1zed records P—3780

fSIHSCRIPT as-afs1mu1atxon technlguev,ﬁ
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and unsolved problems P-3903
transcript of Tenth Computing Symposium:

"The Teaching of Computing" p-3998
use of computers in the delivery of medi-

cal care P-4019
fundamental physical lirmits to computing
power = P-4208

comparisd&n of parallel ‘and pipeline com—
puter characteristics P-4221

computer data ‘banks and security controls
P-4329

relative advantages of the ILLIAC IV ‘and
the STAR computers  P-4401

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

institutions, innovation, and incentives
in ‘education using computers P-4640

the ARPA nationuwide computing network and
the Data Reconfiguration Service P-4673

conputers in society's future: -‘problenms
of information sSystem privacy P-4684

probable computer technology in 1980, with
1mp11cat10ns for education P—4693

potential computer speeds and principles

of physics -that will linmit them p-u710
. 'COMPUTER ‘SIMULATION
user's and programmer's manual for _
SIMSCRIPT II programming language BONK

reference manual for SluSCRIPT II program-
;ming language - BOOK'

_uses of SIMSCRIPT in s1mu1at10n and

nonsmmulatlon problems -BOOK
user's manual for Rand's" program for
solving - chemlcal compos1tlon problems
" R—495

~analysis of movement in 1arge—sca1e mlllv"

. ‘tary personnel systems . R-514

v:*procedure and:model descrlptlon of.fne

- Video Graphlc ‘Systenm .. R-519"
1mprov1ng CPU. utilization and’ tnroughput by .
tunlng multlprogramned systens R-520
exper1ence with .the Extendable Computer'
- Systenm’ Slmulator‘ R-560 .

fneasurement objectives and tools for

-computer performance analysis R-584

,Ports, :a ' method for dynamic 1nterprogram

communlcatlon and: ‘Job: control. ' R-605

fgeneratlng gamma var1ates ‘with nonintegral -

.. shape parameters for simulation - R-641

RM-3778"

-rtechnlcal appendlx‘on SIHSCRIPT 1anguage

- RM-3B13

qmodlfy ‘and . restart rout1nes for games and

experlments
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BIOMOD:

RM-5162 -

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

procedure for economizing computer time
in comparing simulation runs RM-5288-1

Programaing by Questionnaire: auxiliary
programs for checklng and analysis
RM-5689 .

user®s manual of conputer—drlven stereo
display for aerial maneuver analysis
RN-5709

SINSCRIPT II programming language:
360 implementation RM-5777

computer similatioil programming language;

.an introductory text RM-5883

interactive graphics program for simulat-
ing kinetic chenrical systeams RM-5925

a FORTRAN progrannpr's lntroductlon to
SIMSCRXYPT II *H—5937

Rand's computer sinmulations of conplex
phy5301og1ca1 phenonena ~ RM-6047

IBM

rapkics for simulation . roblem—-solvin
. & ‘P

in designing Video Wraphics RM-6112

ECSS: Extendable Computer System Simu-
lator, a SIMSCRIPT-based language
RM-6132

space tracking error propagatlon and orbit .
. ..prediction program (TEPOP) RH—6256
use and advantages of SIMSCRIPT in

programming  P-2658 :
advantages of ns1ng SIASCRIPT in simulation
P-2826 :

a program for 51nu1at10n in 1ndustr1a1
systems (GASP) P-2864
simulation progranalng and analys;s of
| ‘results .. P-3141"

'developnent of new dlgltal s;nulatlon

- languages .~ P—-3348-.

ns1nu1at10n,language report generators

P-3349

:developnent of 1anguages for s1!ulat10n

. P=3453 -
conputer SLIulatlon progranulng languages'
perspective. and prognosis = P-3599

blnteractlve ‘use-of JOSS consoles in s;mnla—

tion .and war gaiting ' P-3606
statistical’ cons1derat10ns in. computer

simulation. experlnents‘ —3608
descrlptlon ‘of ! -some’ exlstlng prograns in.

-urban. and dec1510nnak1ng research

-P~3734
' GRAIL/GPSS: graphlc pn—llne nodelxng of
:Systems .  P-3838

‘simulation progranmzng‘u51ng SIHSCRIPT II:

.an example -with annotations . -P-3861
GAPSS for: graphlc ana1y515 of GPSS
51mu1at10ns ‘P=3977 - )
‘an 1nteract1ve couputer—graphlcs
systen for.: blologlcal modellng " P-4410

fevaluatlon of ‘computer: simulation nethod—

] ology in: urban ‘research’ P-4446
a stochastic netwvork approach to test and
" checkout with GERT simulation. .’ P-4486

'nteractlve s1mu1at10n ‘of contlnuous systens!r

CONTRACTS

use of nagnefic tape for reporting cost
information RM-6313

CONTROL SYSTEMS

event-chains as control devices RM-3320

. new version of event-chain flovchartlng in

AUTOSATE RM-34729
Soviet process control compu ters, part 5
RM-4810

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

Soviet use of game theory for control
of ‘processes and communications
RM-6000/4.

organxzatlon of natlonal centrol systens
in USSR RH-6200/2

antomation of Soviet indwstry BH—6200/3

a Soviet approach to state-wvide coatrol

systems RM-6200/4

approaches to Soviet state—uide control
systens RM-6200/5

Soviet automated control systenms in
Belorussia RM-6200/6

official USSR guidelines for autonated s
industrial control systems‘,f -3600/18

COST ANALYSIS

cost of adopting a common computer language
for command aad control - RM-3324
use of magnetic tape for reportlng cost

information RMN—-6313
cost factors for companies us1ng EDP
P-2236: ..

of free-standing conputers co-pared wlth
" time-sharing facilities pP-3281

COST-EFPECTIVENESS STUDIES

econonics of cdnputers BOOK

,iiconnngxnsnnczncx

.on—llne co-puter pProgram for the ana1y51s

ofvbotqer—control problens R-687

'connTs

o potentlal uses of the conputer and 11&eo-

: tapenlnvcr;mlnal conrts Pf95812',,

cnxnﬁ

»'Sov1et cybernetlcs in crlnlnallstlcsf;ﬁ

P—3600/23
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CORVE PITTING and computer technology {(Second Fdi-
: - : tion) RM~-5108-1

curve fitting and editing via interactive on~line compvter recognition and lookup of
computer graphics  P-3742 Chinese characters P-3568

* interactive graphic system for curve

.fitting and editing P—-3766 .
DISPLAY

CYBERNETICS DISPLAY: a guide and sample input/output
: ) of the TRACK FORTRAN debugyer RM-5618

in the study of information processing in

the nervous system P-2879
. : DYDE ([On-line Debugging Progranm)

CZECHOSLOVYAKIA _ DYDE: an on-line debugger for 0S5/360

. assenbly language prograas RM-6027 .
Soviet pressure on CzZechoslovakia to L :
Sovietize her computer industry R-700/2 :

. ECONOHMETRICS

DECISIONMAKING , ' , ALGEC--an ‘expansion of 'ALGOL 60 for eco-
: : nomic calculations RM-5135
in the construction of sophisticated final report on the algorlthllc language
problem-solving prograas RM-3283 - ' ALGEC RM-5136
analysis of decision rules in declslon : . )

tables RN-3669 : : .
descrlptlon of some models used in local . ECONOHICS—-DOHESTIC

government - declslonmakxng research

P-3734 ‘ economics of: computers . BOOK
effect of coaputerized recordkeeplng cn .. benefits of computer technology 1n lndnstry

decisionmaking P-3780 ) : RH-JZGQ
DELPHT : - "_.f i . ) ) 'ECOBOHICS“POREICH*

Soviet view of Delphi method cof . Co 1nnovat10n and competatlve advantage in
scientific forecasting ®M-6000/9 - ‘ ‘ . the 1nternaclcna1 ‘computer industry
a forecasting method that combines Delphl BOOK -

and PERT technigques =~ RM-6000/10 ; . organization chart of admlnxstratlve :
est1mat1ng software development tinme: agencies of :the USSR ‘economy-“ . R~ 700/1
~ " literature survey and experxments : new Soviet Institute for uanarenent of the

-RM~6271 v , - " " Ratiomnal _Economy ' R= 700/3

‘ L S : Soviet state plans fox development of
o A national’ economy RH¢6000/2
DETAB-X S o . e development ‘of ‘'Soviet prognostics: .

o S e economic:. forecasting . BB=6000/5
descrlptlon of DETAB-X 'Ru—3273 e use of. computers in econonlc plannlng 1n.
DETAB-X computer language- based on.use’ of .. . ‘the 'USSR' - RM-6000/6"

.decision ‘tables P-2608-1 ‘ automatlon An; ov1et econonlc plannang
status report on DETAB—X buslness language ) RH-6200/1 : .
. P-2687. . ‘ . L econo-lc actlv;txes of the Ukralnlan aSR-’
'uses 1n nunklng systems P-2697 T 3cademy - 'RM—-6200/7 - i

R ‘ o ‘ , L ; Veffect ‘of computer :shortages ‘on econonlc-
S g.plannlng in’ USSR - P 3600/17
DIAGNOSIS i

~“brain-tumor: diagnosis by" computer and

’.Sovxet computer termlnology and

descr1pt1on ‘of Rand's current and potentlal
bidscience programs . - RM-6047" :

by. using dlagnostlc tables ‘in USSR )
RH—6200/8 . : :

DICTIONRRIES

abbreviations " RM=3804 -

. Russ1an-Engllsh d1ctlonary of cybvrnetlcsfpga

e
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(TIPL) for IPL-% RM~-3879
survey of Russian programmed instruction
and computers in education RM-6000/9
need for reorganizing USSR higher educa-
tion of scientists and technologists

RM-6000,/%1
controlled processes faculty at Leningrad
. University RM-6200/5.

Soviet programmed instruction, teaching
machines, programmer training RN-6200/6
. proposed undergraduate program in computer
sciences RB~6297
education and training in computer
technelogy  P-2597
teaching of conputer programming .in the
secondary schools. P-2768 -
computers: and information flow: UC
Extension lecture P-2791-1
the teaching of computing- P-2998
role of the conputer in secondary schools
P-3044. :
. computers and educatlon p~3478 ¢
"Soviet scientific probleas and progranneu
instruction P-3600/13 .
scientific problems and: progranned
instruction - 9—3600/14
use of teachiag lachlnes in the USSR
- P-3600/23 - .
future potential of the co-pvter P-3656
transcript of Tenth Computing Symposium:’
"Thz Teaching of Coaputing" P-3998
probable computer technology ir 1980, with .
implications ifor education: - P-4693

it D
' EDUCATION AND TKAINING

recent neﬁs’itens,
1968) . P-3600,/24.

Soviet cybernetics:
No. 23 ‘(Dec..

EDUCATION PLANEING =

Rand/Carnegie COIILS 1on/NSP conference on .
computers in “1gher ‘educatien’. R-718
_.instructional uses: of the. coppnter in -
higher edncation . 'P-4605.
_1nst1tut1cns, lnnovatlon, and 1ncent1ves o
- 1n educatlo- us1ng conputers P-usuo,

ZELECTRONICS

vork on glassl;se (noncrystalllne)
‘'semiconduckors in the Sovlet Bloc
RM-6000/% ‘
new anorphous chalcogenlde glas*
‘optics, 1asers, senlconductors .
RM-5000 - SR
survey:of. SoV1et SOlld state
RM-6200/4 . o i s
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‘factors - affecting ceding errors-
. EXDAMS:

1!ﬁjJOSS ‘discifile: system s
Iexperlence with; Re1atlona1 Data’ leeL

ENERGY

Soviet account of Armenian Power Engi-
neering Institute achievenments
P-3600,19

ENGINEERING

the JOSS prinmer RM-5220

problem solving with J0OSS RM-5322

. computing needs in USSR; problems of

publication lag RH-6000/1
hybrid computing as an aid to engineering
design  ~ P-3086
soze lnpllcatlons of automated design on
the engineering process P-3625
engineers' duty to provide warning of
technology side effects P-3780
third-generation computers and how eungi-
neers use and misuse then P—3903

ERROR ABALYSIS

prograk for determining . errors in position
and velocity of satellites Ruf3609
RM-4346
Extendable Debugging and’ Moni-
toring Systen for 1nteract1ve use
" RM=-5772. :
space" trackxng error propagatlon and Orblf
: predlctlon progran (TEPOP) RH-6256

EVALUATiOE‘HEiHObS

;framevork and first 3 pnases of computer

performance lnprovement analysis . R-5489
analyzlng computer accOuntlng data .to

" evalbate systeu performince R-573
use:of computer-accounting ‘data to measure
”'systen noqification,"P—u536-1 :

'PILE STRJCTURE AHD HANAGEHEHT

‘.pr1n91p1es of operatlon of the ISPL nachlnev‘

"R=562 .

t}specifxcatlons for ISPL, the Increuental

. Systems ‘Programming: Language -R-563

- ISPL Basic: :File System' and file subsystem

. for- computlng research support ' R<603-
Ports, a . method. for dynanlc 1nterprogram'
‘communication’and job control  : R-605

u_the future of colputer program- spec1f1ca—

tion’ and’ organ;zatlon ‘R=622:

RH-3306

“';FORTAB dec1s10n table 1anguage for use. thhf-:

FORTRAN .
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‘datum’ storage and inference executlon
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storage layout to reduce computer memory
‘requirements P-4459-1
modified initiator to control three speeds

of memory in Rand computing P-4585
FINANCE
DETAB-X used in banking P-2697
FORECASTING
Soviet goals for scientific, technical,
and economic forecasting R-700/3

developnent of Soviet prognostlcs
RM-6000/5
estimating software development tlme.
literature survey and experlments
- RM-6271.

future computer technology P—3279

" bibliography on automation and technologi-

~cal change and future studies
the professor and the computer,
P-3527
future computer technology and its im- .
"pact on everyday living P-3626

- P-3365-4
1985

P-3656,
fundamental physical 11m1ts to computlng
power ..P+4208 i
probable computer technology in: 1980, wlth
- implications for education - P-45693
potential computer speeds and principles

of physxcs that will limit. them P—u710
Foqinn
‘FORTAB dec1s1on table 1anguage for use ulth'
i ?ORTRAN vRH—3306
jroanénw

NOSY core—sav1ng system for codes converted
from FORTRAN II to FORTRAN IV

advanced Tactlcal Alr COntrol

"RM=-4431 R
‘thres-console~J0ss s1mu1a,io;
support ' L

P-3606

‘theory in the- Soviet Union

GAPSS

szmulatlons P—3977
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use of computers 1n process1ng ‘and’ analysrs

P-3168/1 -

;“i‘GRAILAE'

‘feGRAIL f11e organxzation and nanagelent

f: f1na1 report on’ GRAI

GASP

GASP~-for simulation studies in industrial
systens P-2864

GENERALIZED ASSEHBLY SYSTEM
generalized assembly- system for 7090

RH-3646

GENERAL PROBLEH SOLVER

. Rand computer program, General Problem

Solver - RM-3235-1

internal structure of GPS-2-2 Rﬂ—33j7'

GEODES!

mapping by computer graphics espec1a11y
_for satellxte antenna coverage :'R=525

éPOéRAPHY‘

i

of geographlc 1nformat10n _ P—2593

oo

GERT

a stochastlc netvork anproach to “test and
\checkout with GERT 51nu1at10n : e—uues

"Govzaﬁnﬁnr"

data processxng Eor state and local
governments BOOK
role in supporting computer aids xn aero—
space 1ndustry RH-5264 ) .
computers in governrent P—3478
11censxng and. regulatory .policy: ‘for-

computer systens and.data 1links 7~ p-3685

'2pr1vacy aspects of the cashless, checkless -

: soclety-

R

Senate testlma y P 3822
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problems, and results
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GRAPHIC ROCKET

an interactive computer—-graphics systen
.. for aerospace vehicle analysis RM-6032

HEALTH CARE

Soviet space medicine and automated
diagnostics RN-6000,/2

mathematics”’ cardiology: computer
diagnosis and prescription in USSR
RM-6000/4

development of Soviet prognostics:
medical forecasting RM=50Q060/5

Doza, a Soviet analog computer for

" calculating radiological dosages
"RM-6000/9

description of Rand?’s current and potent1a1
. blioscience programs RM-6047

_Sov1et use of computers in ned1c1ne

RM-6200/2

applications of conpu*ers in uedlc1ne
P-3478

use of computers 1n the delxvery of medi~
cal care P~-4019 :

HEALTH RESEARCH
use of Rénd'é‘chenicél'cqapositibn“prog:an
for solving medical problems . R-495"

.~ computer techmnigues for psendocolo: 1mage'

enhancelent - R-787

3

user . behavxcr in problem solvxng vlth

~interactive coaputer assistance BR-513

prelaunch checkout . BM-4506

-teletype ¥s video console use in computer

‘searching for legal precedents. P-44UB

IRDEXES

IBN- 70%0/7ouu prograls to sto:e, re-foruat,
and print. out natural texts = RM-4920

Soviet Cyhe:netlcs Review,. Yol. 4, Ko. 10,

“1970. index . . RN~6200/10

ibve:a)l view of ‘the’ Rand conpntér text

and catalog systea P—3u76
Soviet cynernetxcs-
- Noa: 12 (Dec. 1967;. -

P~3600/12

and 1967 lndex:ﬁ"

1:5av1et cybehnetzcs.'wt cent. néisvluéﬁﬁ,v“i-';

"No. 28 {bec.
' P—3600/25
JOSS program and users' ngde for patent
=: searchlng th:ough 1ndex terms : P—36u8
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dynamic prograsming, 1nte1m1gent machines, :
and self-organizing systems.” RM-3173

evaluation of computer simulation method-

. ology in a social context P-4446

" PRODUCTION

increased production through use of con-
puters in aerespace industry RM-5264

automated ‘control systems im the "USSR..
RM-6000/6

"automation: ‘of Soviet Lndustry " RH—6200/3

automation in sowiet. textlle pL“nts

RM-6200/5
‘Soviet coordinated production management
research P-3600/13

- official USSR guidelines for automated
’ 1ndustr1a1 control systems P—3600/18

pSEUDOCOLOR

computer technlques for pseudocolor 1mage
...enhancement -~ R=787 . .
‘use of SC4060~-produced: m1crof11m in: -
pseudocolor transformations P-HMGS

PSYCHOLOGY

user behav1or in problen solvxng wlth
interactive’ computer assistance’ R—513

Soviet conferences- on general ‘and 1ndns—
‘trial .psychology.; RH—GOOO/S o

'E 50v1et compater: s1mu1atlon of experlments

‘in -psychology . - RM= 6200/3 RS

'Sovzet trends 1n‘mathemat1ca1 psychology
?—3600/22 e o

o selantlc Lnformatlo‘
'.yRelatlonal Data. Pile,

Aruitoxt provided by Eic

B8 360/65-‘

‘”Rand—snARE
41ntegrated graphics system for the.

k];ntegrated graphics system Eor ‘the S C

»'LRAND pzaxonxcar”

.,pQSOV?et Cyberne 1cs Rev1ew,

*Rann HAHUALS

,Sovxet cYbernetlcs ﬂevxew,‘VOI{

experimental scheme to translate natural
language data retr1eva1 requests

RM-5150
a logical study of answer;ng questlons by
computer RM—-5428"

interrogation of ‘a computer to produce
comprehensxom—lxke responses P—-3006

QUEUEING

a zero-one linear Programming- approach to
scheduling Hlth limited resources
RH 5561

aablo

mapplng ‘by computer graphlcs espec1a11y
for satellite antenna coverage R-525

microwave transmission for coamputer data
. ‘communications, and FCC rules  P-3685

RAND

transcrlpt of the Flfth Annual Rand Com—
puter Sympos1um - RM=3324 -

PALL: . RAND program for automated
address1ng RH—HZSS RS

RAND's next computer‘

' P-3892

P

manual for IBM 7090 i Ra—3327

S-C 4060, part I, user’s: manual . Rn—5660;q7
40603 part:

- RM=5661 . .
SIMSCRIPT. II programmlng 1anguage- :
360 lmplenentatxon | RM=5777 ¥

1, system programuer's gulde

I8Y

ov1et Cybernetlcs Rev1ev, ?ol
*(Pebruary 1971) ¢ 13—700/1

(March:1971) 7 R=700,/2

VOLL 1.

(Hay 19715 . R-700/3

'Sov;et Cybernetics Review, Vol. 1,

R=T00/4 - ..
s'7‘recent“neu
: Jan. ‘1969) °
.:recent news
‘1969)
CeRE D
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{July "1969) EM-6000/7
Soviet Cybernetics Review, Vol. 3, No. 8,
- August 1969 RM-6000/8

Soviet Cybernetics Review, Vol. 3, Ro. 9

{Sept. 1969) RM-6000/9 _
Soviet Cybernetics Review: Vol. 4, No. 1,
.. Jan. 1970 R#%-6200/1
Soviet Cybermnetics Review, Vol. #, No. 2,

Feb. 1970 RN-6200/2
Soviet Cybernetics; Review, vol. 4, no. 3

{Mar.” 1970) RM-6200/3

" Soviet Cybernetics Review, vol. 4, nec. 4,

April 1970 RN-6200/4 -

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

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

Soviet Cybernstics Review: . Vol. 4, Ro. 7,
July 1970 RM-6200/7 ‘ .
Soviet Cybernetics Review, Vol. 4, No. 8,
Septeaber 1970 RE-6200/8 o
Soviet Cybernetics Review, Vol. %, Fo. 10,
1970 index . RN-6200/10 o

Soviet cyhernetics: recent news itens,
No../23 (Oct. '1968) - . P—-3600/23

Soviet cybermetics: recent news itess,
No. 23 (Dec. 1968) P-3600/24 -

Soviet cybernet1cs‘ recent news iteas,
“No. 28 (Uec..1968).: annnal zndex
P-3600/25 - :

‘final compilation of the JOSS Rewsletter.
quelber 1967-June 1971 ‘P=-3940/7-

Ri ¥D TABLET

1nvestigat1ng a method. for co-puter .
recognition and hand-urltten characters
RKH-3753 .

a graplu.c 1nput dev1ce for co-puters
RM-4122

tabular: reptesentatlons of nultlvarxate
functions for computer use - Ru-u636

used in -demonstration test of: -

: conputer—asslsted ‘countdown .RH—SOOS
real-time Tecognition -of hanéprlnted text
. ..using RAND Tablet ‘RH- s
on—11ne graphical progranlxng and operatzo

“of a: meving network:display @ Ru—5183

: real—t14e .recagnition: of‘handprxnted o
T texts _program’ ‘documéntation - RB-SSSOFQ-
dee riptzon of GRAIL: project'ﬂ goals,"

problems, and results: Rn-5999

- “GRAIL language and operations. Rn—6001

1lp1elentat10n of. the GRAIL"- systen H-GO

on-line syabolic mathematics with'
hand—prlnted two—dlnens1ona1 1npnt
.RM~6018 . - -4 :

' on—11ne conputer c1ass1f1cat10n o hand— =

printed Chinese chararters:
~curve fitting and. cediting: ‘ausing 'RAND -
.. Tablet.. and IBB 22507 on’ IBH”360/u0
P-37u2 B

RECONNRISSRNCF

lnformatlon processzng 1mp11cat10ns of »
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USAP space yissions, 1970-1980 RM-6213

REENTRY VEHICLES

Graphic ROCKET: a computer-graphics
sSystem for trajectory analysis RM-6032

space tracking error ‘propagation and orbit
.prediction program ({TEPOP)  RM-6256

REGRESSION ANALYSIS

text on regression analysis, selection,
sensitivity testing BOOK

cluster analysis and multiple regression.
analysis of computer use data - R-573

kELLrIoﬁAL'DATA PILE

a tool for mechanized inference ‘
execution and data retrieval RE-4793

experimental scheme to translate natural
1anguage data retr1eva1 reguests
- RM-3150 " :

a loglcal study of" answeriag. questlons by
computer = RM-5428-

RDF: experience Ilth a systeu for propo-
sxtxanal data storage and 1nference ;

.. RM~5947.
design philosophy of Relatlonal Data Flle
) P-3408 L

- implementation of Relatlonal Data Pllee

) ‘P-3411

-logical aspects of gnestlon—answerlng by
computer: the Relational Data File
P-u251' B o

RBLIABILITI

-re11ab111ty of ground—based digxtal
;. coaputers .  RM-431%
separable rednndant conpnters for space
. s,stens . RN~ 4573 - .
n v
»RESEARCH LND DBVELOP:ENT

. 1mportance of RBD to - conpetltlve advartage
. in the computer industry. . BOOK™ :
_SOVLet ‘information exp10s1on_aud ways of
L “speeding .ip" publxcatzon : u-6000/1‘
02 f-conputer :control’of " experxnents at -
N ‘Latvia. State Unlverszty Proble
RB—GOOO/B o : _
'wbarrxers to: USSR sczentxsts., xnforlatxon:ﬁ
and publzcatxon delays ‘RM=~ 6000/40
.proposed changes 'in'=Sy" edncatlon ‘anda
;research. to brxdge the "RED ga
. ‘RM-6000/%11" : ;
" historiéal: survey: of SOV1et co-puter
' technology,v19u1 1970 RH—6200/1

Lab
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Scviet computer design and productjon in
Armenia RM-6200./6
reorganization of Soviet RE&ED effort
. P=36060/2%
impact of future develorzents in computer
technology P=4401

BROMANIX

disputes concerning computer activities in
. tvo Eastern Earopean countries
BEN-6200/7

electronics lndusiry in Ronania‘ RM-6200/8

SAN FBANCISCO

policy-assisting simulation model of
community renewal in San Francisco
P-44up

SATELLITES

mapplng by computer. graphics espeolally
for satellite antenna coverage . . R-525

program for detsrmining errors in'position:
-and velocxty of satellites: RH-3609

~use of Graphic ROCKET to. des1gn a

hurricane~photography satellite.; RN-6032
space tracking error propagatlon and ‘'orbit

predlctlon progran (TEPOD) "RE~-6256
»Sczunnxos '
the professor and the compvter, 1985
P- 3527 . -
’SCHEDULING

program for aggregate base stockage pollcy
of recoverable items RM-4395.

SIMSCRIPT prograpm for computer—as51sted
maintenance p1ann1ng ‘RM-U563. '

.3 zero—one: linear progranmlng approach to

scheduzling Hlth 11m1ted ‘rTesources
_RM- 5361. : . .

SPCUFITY

:'annotated blbllography ‘on prxvacy 1n the

computer . aje: . RM-5495

annotated nlbllography on przvaCV"xn thevt

‘computer age, Vol. “RM=5435/1;

regulation of computer utzlzt;es to’ pro—’“

’”protectxng 1nforratxon«1n rem

Q

.‘tect.:privacy of. information. P~3u66
countermeasures agalnst.urauthorlzed
access to- xnformatxov in- conputers
p—350u ' i
prlvacy .and the autonatxon of
‘health records:. . P-=3523:

. brief review of SINSCRIPT

,SIHSCRIPT IXI ‘Programming 1anguage-‘

;SOCIAL SCIENCES

of computers P-3642
testimony hefore State Assembly Committee
on invasion of privacy P-L214 ‘
compiuter data banks and securlty controls
P-41329

computers in society's future: _problems

of information systen privacy P-4684
SENMANTICS
the heuristic coﬁpiler RN~3588
SHIPS
Soiiet research vessels RN-6000/10

SINSCRIPT-

user's and prograamer's manual - for.

"SIMSCRIPT II programming .language. . BOOK

,reference manual for SIMSCRIPT II program-

-ming . language: BOOK
detailed descrlptlon -of - SIHSCRIPT ,-BOOK
'RM=-3778
technlcal appendlx on SIHSCRIPT 1anguage

"RM=3813:

.modxfy ‘and restart routxnes for SIHSCBIPT

~gamed and sxmulatlon experxvents
RM-4242 .

¢sed in Job Shop Slmulatxon Program
Generator-(JSSPG) - RM-4460.

'SIHSCRIPT program for. computer-asszsted

. maintenance plamrning

RM-4563
used in program generator i

RH—5129
-IBHM

360 implementation. =~ RM-5777

a PORTRAN prograumer's lntroductlon to

SIMSCRIPT IX .'BM=5937.

general descrxptxon of SIMSCRIPT : P-2658

*advantages of. s1mu1at10n u1th SIHSCBIPT

-P2826::

Izntroductxon to’ SIHSCRIPT II progranmlng

language P—-3314.

fdevelopment of new: d1g1ta1 szmulatlon

languages - P=3348.

lstatistical cons;deratzons in: conputer

'51mu1atxon ‘experiments- . -P=3608:

' slnulatlon .programsming using SIHSCRIPT XXI:

‘an example wlth annotatxons ,_P 3861

'jannotated bxbllography on przvacy 1n the

‘.computer. age - .RM-5495 :

‘annotated blbllography on- prxvacy in the'

oomputer ‘age,: Vol.»? ~RM—-5495/1- -

: RH-GOOO/S?
ltechnology,,and aute=’
matxon on tho soc1a1 structure ' ‘P=290R

-effects of automatlon on; employment and;;_f
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people P-3235
social implications of the computer utility
P-3642

changes in American character due to
computerized records P-3780 - -

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

SPACECRAFT

BOOST 'program for estimating powered
rocket performance R-670

onr—-line conputer—a551sted monltorlng of
prelaunch checkout ‘procedure = RM-5183

cutaway view of Soyuz— ‘RH=-6000,/1

Graphic ROCKET: a ‘computer-graphics .
system for trajectory analysis = RM-6032

correcting spacecraft trajectories at-a

Russ;an cootdlnatlng centet P-3600/23
SPACE FLIGET ‘
optinization in space flight =~ P-3600/21

*duacz pnosnAus

1nforldt10n prore551ng 1mp11cat10ns of
. USAF space aissions,’ 1970-1980 . Rnf6213

SPACE TECHNOLOGY‘ -
BOOST ptogtau fot estxnatlng powered
rocket performance = R-670
integration. of man andvconputer'ln_
. prelauanch checkout  RM-8506 -
. Separable redundant’ Computers for space
systens - Ra~u573':
denonstratlon testof conputet—a551sted
countdown. . RH-5005 '
_Soviet:space. nedicxne ‘and -
dlagnostacs -RE=6000/2" . S
moving: network display for: active: nonl—‘ L
totlng of autonated checkout ?—3522‘ﬁ'

autonated

fsr;mxsmxcs

'text on regres51on analysxs, selectlon,-
) .sensitivity testlng “BOOK : L
".cluster analysis.and: multiple: regres51on :

analysis of: conputet use: data /R=573 -

genetatlng ganna -variates. vlth nonlntegtali,,

. “shape pataneters £oF simulation " R=641- "
.a compact stat15t1ca1 nethod ‘of represent-

‘ 8 terra1n in’ dlgttal conputers
..., RA-5081: L ., iR

.-"JOSS accountlng ‘and’

-ment: RH—5217
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‘TECHN0L0G11Q

jtechnology

future computer;technology

statistical considerations in computer
simulation experiments  P-3608-

interactive graphic systenm for curve
fitting and editing P-3766 .

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

SUBHARINES
51mu1at10n of submarlne—lannched missi le

duel in ‘interactive JO0SS war gaue
P-3606 . .

'SYSTEMS ANAiYSIs,"

new sov1et Instltute for Hanagement of the
National Economy -. B-700/3

apnalysis of. dec1sion'.n1es in dec1510n
tables® RM-3669 )

_AUTOSATE, an aid to data system deSLg" and

control RH—3976

" ‘need for system analysts and system pro-v

-grammers in -Soviet Union RM-6000/10
ciarting technigque . for analy51s of bu51ness
systems - P-3109:
apptoach to reassessment of goals 4in.
. "computer. development P-3533:

- technigque used:'in evaluatlng softvare in

conputer systens i 3581

TACTICAL'AIR'

.digital communlcatxons and EDP for ‘an

advanced Tactical. Alr Control Systen‘
vRH—“u31 .

chree—console JOSS s;mulatlon of close air

support P 3606

”lnnovatlon and compet1t1ve advantage lnv

‘the 1nternat10nal conputer 1ndustry
/BOOE.:

“_lon'beam 1mpTant t;on and 1on—carrying

‘liguid-state ‘tcuits in USSR

BH=6000/1

P=2908

o . p-3279 ;
mfblbllography on..automation: and. technologl-‘

-cali change and “future studies. P=3365-4:"
h: chputingasymposiun
g' ‘Conputlng", 1P=3998 "
1mpact of future developments dn; computer
techn log 401 S




:[ER\/

-24~

tape in criminmal courts P-4581

TERMINOLOGY.

tnird—generation computer terminology: hoy
to understand IBM 360 manuals P-2892

TESTING

integration of man and computer in
prelaunch checkout  &M-4506 )

demonstration test of computer-assisted
countdown aM-5005

moving network display for active aoni-

" toring of automated checkoui P-3522

a stochastic network approach ‘to test and
.checkout with GERT simuiation P-4486

TRACK
'DISPLAY: a guide and salple ‘input/output

of the TRACK PORTRIN debugger -RM=5618"

 TRACKING

space tracklng error propagatlon and orblt
prediction prograa {(TEPOP) . RE-6256"

ferrite-diode control computer for
automatlc tracklng P-3600/14

TRAJECTORIES

BDOST program for estimating pouered’
rocket performance: R-670"

Graphic ROCKET: a computer—graphlcs .
system for trajectory analysis Rn-6032

space tracking error propagation- and orbit

B pPrediction progranm  (TEPOP). RM-6256

graphic adaptation of RAND . ROCKET trajec—
tory analySLS P—3660 .

TRANSPORTATIOH F”

use of computerxzed t1cket1ng and reser-
vation system by the Soviets: RH-6200/3
'discussiion of ‘computer - slmulatzons for ..
research 1n transportatlon p~373u

(Marvb 1971) R-700/2
use of data processing in city operations
P-2610

discussion of computer simulations for

research in urban problems . P-3734
evaluation of computer sinulation method-
ology in urban research = P-4446

USSB——C!BERNETICS

computer technology and tlmesharxng in the

Soviet Union B-522
Soviet Cybernetics Review, VYol. 1, No. 1
{February -1971) . BR-700/1% )
Soviet Cybernetics Review, Vol. 1, ‘No. 2
(%arch 1971) ®-700/2 T .
Soviet Cybernetics Review, Vol. 1. No. 3
(May 1971) 8-700/3 : .
Soviet Cybernetics Reviewv, ‘Vol. 1, No. 4
. (July " 1971) .R=T700/4 :
cybernetics technology 1n USSR, 1959-1962, ..
part I~ RE+-367S5 ‘
Characterlstlcs of: seVeral soviet conputers,
parct 2 RN=3797 :
instruction formats for five: Sov1et
computers, parct- "RM-3804 - . i,
Soviet cybernetlcs technology, part 4
‘nn—nu61 ‘
Soviet prOcess control conputers, part S
RM-4810 -

-Rus‘lan—Engllsh dzctxonary of cybernetxcs f“

.and conputer technology (Second BEdi-

‘tion) -~ RM=5108-1
ALGOL “60 nodlfled by Ru551ans to handle -

economic calculatlons - RB-513% :
final report on the algorxthmlc language

ALGEC RE~-5136. .. :. ”
sunmary and critigue of- the algo 1thn1c
. ~language ALGEC _RM-S5157 E
survey -of Soviet ‘work .in- the theory oF

: conputer ‘programming - RM-5424 . .

review .of general—purpose parallel Soviet
~conputer. system, part 11,  ‘RM=5551

‘;blbllography of : sov1et cybernetlcs vork

'in- 1964, . part 10 . - RM=- -5587" R
Soviet cybermetics:; recent neus items,
o Vol.' 3, No.. 1 (Jan. 1969).. ¢ RN~ 6000/1
- Soviet . cyhernetlcs' "recent news items,
. Vol. 3, .MNo. 2 ‘(Feb. '1969)  RM=6000/2
Soviet: cybernetics"frecent neus*itens;“ S
g 3 {Mar. 1969} . RM-=6000/3
:fareceﬁt ‘news items, "7
vt (Apr.,1969) ..RE- 6000/“
‘y'ernetlcs-; ‘recent- neus itens,
3g:NOLT5  (May 11969). RH-GOOO/S

URBAN‘pTXNﬁiNG'”:

electron1c data proce551ng for cltles

P=2714 : . LY g

: inpact of conputer—communlcatxons tech'
""" nolegy . -P-3562 o [N
‘ADHATCH, a computer tool for urban stud1es
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. .Soviet.

.. Soviet

. ‘Soviet

H;-ééviet
i No.
'”Sov1et

Soviet Cybernetics Review: 1,
Jan. 1970 RE-5200/1
Soviet Cybernetics Review,
"Feb. 1970 RE-6200/2
Soviet Cybernetics Review,

(Mar. 11970) RM—-6200/3
Soviet Cybernetics Review,
April 1970 RH—-6200/4
"Soviet Cybernetics Review,
. May 1970 RH-6200/5
Soviet Cybernetics Review,
June 1970 RE—-6200;6
Soviet Cybernetics Review:
July 1970 RM-6200/7
Soviet Cybernetics Review, Vol. 4,
Septenber 1970 RE-6200/8
Soviet Cybernetics Review, Vol.
‘1970 index RM-6200/10
Soviet cybernetics: recent news
No. 1 (Feb. 1967) P-360C/1
Soviet cybernetics: recent news
. No. 2 (Mar. 1967) P-3600/2
Soviet cybermnetics: recent newus:
° No. 3 (RApr. 1967) P--3600/3
Soviet cybernetics: ' recent newus
" No. & (Bay 1967) . P-3600/4,

- Soviet cybhermetics: recent news
" Xo. -5 (June. 1967) P-3600/5
Soviet cybermetics: recent neus
' No. & (July 1967) = . P-3600/6
cybernoctics: ‘recenrt news
7 {(Aug. 1967) P-3600/7
cybernetlcs- ;tecent neus itens,
P-3600/8 - .
recent-neﬂa iteas,’

P-3600/9 :
recent nevs
P-3600/10
recent nevs 1tems,
P—-3500/11 -
recept\news‘itens,
1967) and? 1967 index

. Vol. 4, No-

Yol. 4, No. 2,

vol. 4, no. 3

vol. 4, no. 4,

vol; 4, no. 5,

701r 4, No. 6,

vol. 4, No. 7,
ﬁo;YS,

4, No. 10,
iteis,
itens,
iteus,
itens,
itens;
itené;e?

itens,
No.

9. {Oct.; 1967)
cybernetics: .
10 (Nov. .1967) -
cyhernﬂtlcs.
1 11 (Deiz= '1967).
_Soviet:cybern@t1cs'
No. 12 (Dec.
_ P-3600/12 -
Soviet: cyhernetlcs.r
Fo. 13 (Jan. .1968)
‘Soviet cybernetics:’

- No. 14 (Peb. . 1968)
Soviet- cybernetics:
: ‘Noa" 15 (Mar. 1968) -
Soviet“cyhernetics.*

'NOo. 16" (APra -1
SOV1et cybernetics
. Koo 17 (Hay 1968)
Soviet cybernetlcs.,

‘No. 18  (June 1968). -
cybernetics: -
19 - {July 1968)
cyherpetics:d

iteas, -
. No. .
_.Soviet

" Noa

‘Tecent news  iteass,
P-3600/13 .

recent news itens,
-~ P=3600/14 - .

recent news ‘items,
2—3600/15 '

—3600/16
recent neus 1tens
P-3600,/17

P-3600/18 .. . -
recent news itenms, "

P-3600/19‘ K
_reeentjneHS'it

recent Ne¥s 1tens, i

-recent news: items,

| USSR-—MILITARY

" Soviet RED tedxt

V.procednre and model descrlptlon of the

“‘ljlﬂznpou sxswzns

Ro. 1968)
Soviet cybernetics: recent iiews items,
No. 21 (Sept. 1968) P-3600/21
Soviet cybernetics: recent news iteas,
No. 22 {Dct:. 1968) P-3600/22
Soviet cybernetics: recent news iteas,
Fo. 23 (Oct. 1968) P-3600/23
Soviet cybernetics: recent news iteas,
-No. 23 {Dec.:1968) P-3600/2u
‘Soviet i 'ybernetics: recent news items,
No. 24 (Dec. 1968): annual index
P-3600/25 i

- annual mee -~BRM—-6200/8
. organization, : armx1on of :
‘Scientifi e;tations P- 3600/21

“graphxcs for simulation Problel—80171ng

i

20 (Aug. P-36.00,/20

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

use of teachiny machines in Zabajkal®*
Military District RM-6000/2

Russian ‘military cybernetics, space, and .
naval research RH—GZOO/S

fssn--sc:zncz ;7b

Acaueny of Scxences

ge.;of scientists at Siberian
depa:t:ent of GSSR Academy P-3609/22 =

VIDEQ énnphrc sisrru.

Vvideo Graphic System R-519

relat10nsh1p cf -Rand Video Graphic Systeu
to ARPA computing netvork - R-664

Rand video graphic system, a general

o uset—conputer conlunlcatlon systen

- B=753.

extensions- to PL/L for 1nteract1ve

‘cosputer graphics’' RN-6028

-1n‘desxgn;ng Video Graphics. nu-6112

' consoles ‘in s1mu1a—fn
-~ P-3506 o

developnent of: 1nventory Progect at
,OCAHA ‘ RH—“ZZO .
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_BAKER, C. Lo

AUTHOR INDEX

AMDAEL, L. D.

RE-4573-NASA

Separable‘nedundant.C0l4
puters.. : S

ANDZRSON, R. H.

RN-6018-PR . An On-I.:.ne Synhollc uathe—
matics syste- Using Hand—Prznted )
Tvo—D1nenszona1 Notatiom.: . - ’

,RB—6028-ARPA 5 ‘Extensions to the PL/I
. Language. for Interactlve conputer -

: Grayhlcs. T

P-4629. ‘A Selective Bibllography cf
Computer Graphics. .

P-4673 . The Data Reconflgnratxon Ser- .
vice——An Experiment in Adaptable, Proe

‘ cess/Process cOl-unicat1on. : .

Annzn, P.

‘P=3478. conputer ls;ects ‘of Technolog—

.., ical Change, lutonat;cn, and Econonzc
Progress. . . )

P-3641 ..The Systels Gap.,

Social :Implications of the'
Couputt; ‘gtility.

- P=3822 Privacy: Aspects of the Cashless
.and checkless ‘Society.- Test1nony Before
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ABSTRACTS

) B(MDKS
"Book. . . The Pirst Six ullllon Prlne Nui- egually to any: conputct -78”pp. (Pub-
i bers. C. L. Baker, ‘Fa 'Ja Grnenberger., " " lished by :John Wiley-and Sons, Inc.,. 1963.
1959, .. . - -, . 'Available only fro- booksellers or. the.'
& -tablie of the flrst s;x llllnon pr1ne A puhllsher.) T DA .

nnnbers, -printed on 62 l;crocards.- The

numbers were s1fted out -on’;am; IBH 704, by
neans of 'a modified - versxon of the process : L . . T . ) . oo
-devised :by.C. ‘B.- Poland in . 1955., An intro- - Book-f Problems for Conpnter Solution,
duction'’ descrlhes the method-in detail. I .J+ Gruenberger, G.: Jaffray. - 1965.
8 pp.vplns 62 nlcrocards.i'(‘nhl1shed by . A selectlon of 92 pract1ce Problens. fron

L the slcrocard Pounda:1ou.’1;59, $35.00. . .. . ‘a broad range of ‘disciplines. for:the stu-
"Available’ only ~-:, ksellers or the @ .. ent .of -digital conputxng. ‘Problems vary
. publlsher.)n' . : T SE VLI -+ from. the simple to the. difficult: enabl1ng
: A S oY oL . Janinstructor to challenge the superior .
L Tstudent and*xest the average sStudent's
s : : : AR conpetence.g Problens ‘in. pernutat1ons,~»*3,.
Book .. Introduct1on' o Blectron1c Con— roulette, ‘random nunbers, baseball: stand-

puters., Pa 3. Gruenberger, ‘DL Pa’ ings gcolpound 1nterest s1mple d1str1bu—‘ S
© . .. McCracken. .1963._fﬁ; : . _tlon, quality control : andiz nakxng dec1s1on54g

AN 1ntroductory text:-t eleotronzc d1g1tal ugvlth FORTRAN. are. 1ncluded.~ ‘The  IBM~1620-
computxng. It deals v1th the* ) ”'gzs used as a: reference machine when.. one; 1s
llnltatlons--of ‘the g : (Publlshed by John

. though ‘the.s bJect;xs explalnedzln tern, 965,.

. ofla- spec1f1c'conpnte: 1the Model: I
©'1620, 'with. paper—tape
L approach ‘is. 1ntended £o "be

$4.50. _Avallable

L ‘giBOOk The Internat1onal c nputet;In
) developed dn machln la uage and: progress—” dustry- Innovation: and_Colparat1ve
ing. to- advanced’ ‘work in ompzlers Tand.i. . Advantage.;= . arman. HI971.
. generators.‘suuch of the text  is: devoted =Prloc to their. .rec nt_ 'eness of: the
. Q toa general d1:cuss1on ofvldeas that ap Iy “technology gap," econol1s sually

PAruntext provided oy enic [

elenentary exanples
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treated technology as egqually available

in all rzvions, This book defines "new"
industries as those in which technalogy is
linmited-~such as the computer industry--and
a compacative advantage is gained by the
nation with the most innovative firms. 2
model is hypothesized embodying the cumu-
lative value of a fira's innovations in
the characteristics of its product. Prod-
ucts are marketed internationally, with

each firm facing a demand curve with finite -

price elasticity.  Analyses of firms in
the computer .industry provide insights
into returns from R&D activities. as well
as into the extent of competition. :Por
demand analysis shows that U.S.
firas face stiffer .competition t home
than abroad, and technical supr. aacy nay .
have little to do with commercial success.
When an industry is no longer limited
technologically, it becomes %“standard,®

and comparative advantage depends on’ other

factors of productiomn. 192 pp.- Bibliog.
{Published by Harvard University Press,
1971, $10.00. Available only from book-
sellers or the publisher.) - {(Also issued:
by Rand as R-474, April 1971.) {M¥W)

Boock - Approximations for Digital Con-
_puters. . C. Hastings, Jr. 1955. _
An investigation concerning best approxi-
mation in the-sense of Chebyshev as applied
to the problem of making 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 ppe. (Published by Princeton University
1955, $5.00. .Available only trom

* booksellers or the publlsher.)

Book A Data Process1ng System for,'f
.State and Local. Governments. - Ee' Fe Re
Hearle, R. J. Mason.. 19634

A study. . of the nature of data.used by state_

and local governments and’ ‘the. ‘design of

'comprehen51ve systems to serve: ‘their

- structures, ‘
-0of state and local governuments;

"long=- range: goalj

E

long=-range needs. @ Research -for this book
focuzed on. the total complex of .functions -

-pe&cformed by such goverhments: rather ‘than

on. the operatlons of any one agency, so.
‘that the analysis: is conceptual rather
than. procedural ' Concerned prlmarlly vith-
data processing, ‘not: document -or ‘record
handling, the study:describes the charac-
teristics ‘ang capabllltles of’ dotil proc-
essing equlpment-'dlscusses ‘the nctions,
Telationships, and prospects
‘analyzes
the data these governments ‘handle; pro-,
‘poses. the. Unlfled ‘Information System as a-
and discusses steps ‘that:.
agencies. can. take. .both: to improve present’

ﬂata systems and to prov1de loglcal tran—"AtQ

RIC

Aruitoxt provided by Eic:

‘powerful list-processing capability.

_ ‘routines,
"_nonltorlng of six complex processes. -

’ cnosen'for convenlence and descrlptlve

s

sition to the NMnified Information Systen
envisioned for the 1970's. Appendixes
provide further detail about data, present
several major principles of data systen
design, comment on equipment evaluation
and selection, ard furnish references for
additional guidance. 1158 pp. Bibliog.
{Published by Prentice—Hall, Inc., 1963,
$4.95. Available only from booksellers

or the publisher.)

Book The SIMSCRIPT 1II Programming
- Language. P. J. Kiviat, R 7111anueva,
H. M. Markowitz. 1969. =
A user's and programmer's manual for
SIMSCRIPT II that requires only a basic

knowledge of computers and ppogramning

language compiler. The manual is divided
into five chapters, corresponding to five
language "levels." Lev21l 1 is a teaching"
language designed to introduce program-
ming concepts to nonprogrammers. Level
2:is a language roughly comparable in

power to FORTRAN, but departs from it

in specific features. Level 3 is com-
parable in power to ALGOL or PL/X, but

with specific differences, and contalns
information on the pew ALPHA mode .

for’ alphanumerlc manlpulatlons, ‘on wrltlng
formatted. reports, and on internal editing.’
Level 4 contains the entity-attribute-set
features of SIMSCRIPT, which have been up-
dated and augmented to provide a more,

Level
5, the simulation-oriented part of :
SIMSCRIPT XII, contains statements for time
advance, event and- actlvlty process1ng,
generation of statistical variates, and
accumulation rand analysis of simula~’
tion-generated data. -Two new debugging
BEFORE and AFTER, enable the

399 pp- (MH). (Publlshed by Prentlce—Hall,
ipc., 1969, $10.95; paperback edition-
$6.95. - Avallable only from booksellers
or” the publlsher.), (Also ‘Published by
Rand as R-460-PR, . October 1968. ) '

" The SIHSCRIPT II Progranulng

Book
“Language:  -Reference: Eanual. P. J.
T Kiviat o R Villanueva. - 1969,

-A compact reference listing of the: syntax.'
“'and’ semantiés of SIMICRIPT II,
' .for’ profess1ona1 programmers alraady fa= -
‘‘miliar.with the- language.' .
- is.ifully described:. in: The . SIMSCRIPT

‘Programmiag ;Langua g 2y

desxgned

(SIMSCRIPT . 1

Prentlce—ﬂal nc.,

-
1969, $10.95.):". The’ notatlon employed vas

pover from convent1ons

.compiter programming” laxguage descrlptlons.
“The: study ‘describes - notatlon-
‘structsi (symbols,
 ab1es).

‘basic.'con~’
prlm‘tlves, metavarl—"”
staLements (nonexecutablc V
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age allocation, computation, control,
input-output, simulation); system—deflned
values (constants, variahles); a system-de~
fined routine (the ORIGIN routine for sim-
ulation time); generated attributes, vari-
ables, and routines; and library functions.
30 pp. (MW) {Published by Prenticz-Hall,
Inc., 1969, $2.50.. Available only from
booksellers or the publisher.) {Also
published.by Rand as RH-5776 PR, October
1968.)

A Simulation Pro-
gramming Language. H. M. Markowitz,
‘B Hausmner, H. W. Karr. 1963,

A descrlption of SIMSCRIPT, a general pro-
gramming system specially adapted to the
problems. of writing simulation prograns. -
The, advantages of SIMSCRIPT are that it
reduces the time needed to program simula-
tions of. even. roderate compleXLty and pro—
vides increased flexibility in modifying

. such models in accordance with the findings
of preliminary analysis and other circum-
stances. Aithough SIHSCRIPT may be used
as a computer .language for nomsimulation
problems, "the aathors emphasize its appli-
cation to simnlation. Detailed instruc-
tions and forms for applying SIMSCRIPT are
included. 134 PP- . {Published by Pren-
tice-Hall, Inc., 1963, $5.00. Availabile
from booksellers or the publisher.)

Book ' SIMSCRIPT:

Book . Infornatlon Process1ng Language—v
. Manwal., Edited by A. Fewell. 1961.

A manual for Information Processing: Lan- -
guage-v (IPL—V), a. computer language de—.
signed, like some earlier list: ianguages,
for work nalnly on heuristic ‘Programs.
Following an introduction: to the history
and basic ldeas of such progranmxng,,
Section I _of this manual gives a simpli-.
fied ‘and informal account of the 'elements
of IPL-V.  Section-II: presents the com~
Plete rules for. codlng in"IPL-V,’ rules
for programs which will -be accepted on -
any of a number .of computers. 244 pp.
{Published by Prentice~Hall, Inc., 1961,

- $6.00: {trade edltlon) and: su 50 (text).-‘
Available. only: from booksellers or the ’
'~¢publlsher.) : : -

Book . The. Economlcs of Computers.m;gwiv
o We Po. Sharpe-g,1969 : :
AA full-scale. text 1ntended as a practlcal

" ‘guide to admlnlstratlve and’ research plan—

ners on. all aspects. of" selectlng, compar—:
ing, and evaluatlng ‘the cost-effectlveness.
of general-purpose digital: compu ters. .. Part
1. presents the: mlcroeconomlc theory of i
value, demand, Pprice,” proflt, tlme, rlskﬂ
sts, inputs, and outputs.v Part II ls

. ming meth

7IR-513-NASA

f'A controlled’ -experiment on the. S
forced .delay - between‘computer 1nteractlons.
“Lwcuox subjeces? -

concerned Hlth appllcatlons and dlscusses
the computer industry, including manufac—
turers, software houses, service bureaus,
time-shariing 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 neow, but an
attempt is made to draw together such rel-
evant material as is available:in- widely
Scattered sources. Confllctlng or- com-— :
peting analyses are compared and evaluated.
Specific organizations and machines are
named throughout. An appendlx explains the
principles of regression- analysis, curve
fitting and selection, and sens1t1v1ty
testing. 581 pp. (Published by Columbia
University: Press, 1969, $10.00. Available
only from booksellers or the publlsher.).
{uw) ' . :

REPORTS -

R;AQS—PR Rand‘s Cheulcal COIPOSLthD
Program: . A Manual. M. Shapley, L.'
Cutler. June 1970.

A user's manual foi ‘Rand's dlgltal computer
program for. solv1ng complex chemical com-
position problems by . deternlnlng the dis-
tribution of chemical species in multicom--
partmented :systems that minimizes. the free
energy of the system while conserv1ng the
mass .of each chemical’ component. - The -total’
program, contalnlng more than 35 subpro—’
graas, ‘is ' flexible. --During- a run, the user .

'“nay alter  the data—-e .g., add extra amounts

of some chemicals™ (stresses), thus- changing.
the model's conp051tlon and creatlng a’ newv
problems. He may also control .some. con- .
stants, : cause: computatlon angd. prlntlng of
certain’ measures -of amount ‘of error, ‘and .

request various' "special. conputatlons and. .

messages. . Flnally, ‘the: progran may. be

.used’ by either experlenced conputer pro—j_

grammers or

those ‘unfapiliar: ‘Mith: program— )
because,’ flrst, the .user IR
refers to .data-element by easily’ re- -

menbered alphanunerzc names '‘and, second,

",he gives operatl k. instructions.: by control

cards conta1n1ng
228 pp,‘ ‘Ref.: .

ne alphanuuerlc vord.
Blbllog..%(LC) RS

AYStudy of

; ser Behav10r 1n
Problem olv1ng with: an C
Computer. :
"R’ AL

‘ffectsvof

ey o £

.ary ng ‘experience use
JOSS in ‘solving ‘a: plannlng .pcoblen.’ .
Tvelve vere locked out betueen trlals

e ey
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——i.e., after receiving a current set :.of
results. The experimental findings call
into question some common heliefs ' about’
man-computer interaction. Subgects with

a 5~min lockout did better work ia less
time and used less conputer time than.
those with' free access. An 8-min lockout
proved disruptive, especially to experi-
enced users. - Other findings suggest that
self-imposed: restraint can also improve
problemsolvxng eff1c1ency, that users!'
acceptancs of the. System is not necessarily
a valid predictor of sys stem effectiveness,
and that users were inaccurate in recalling
_their problensolv1ng behavior.. There was
also evidence that some cn-line users felt
pressured -by the system to interact prema-
‘turely. These findings sheuld.aid in
evaluating interactive systems. 54 pp.
‘Ref. (See also R-520, R—573, R-584,
BH—6132 ) (Author)

' R=514—PR A Markovian Flow Model:
Analysis of Movement 'in Large—Scale
(Military) Personnel Systems. J. Wa
Merck, ‘K. Js Hall. ' February 1971.

First of a series of reports describing a
nodel of. soc1al mobility to provide infor-
mation concernlng patterns of movement,
projections of the existing populatiou
into the future, and. the impact produced
by changes 'in the rate of movement. The
model and computlng procedures permlt per-
sonnel managers to create an information’
system that describes the ‘social and geo—.
graphic mobility that military .personnel:
continually undergo. . Derived from mathe-
matical concepts . of narkovzan processes,»
the nodel is presented as a series:.of ~
FORTRAN subroutines: capable of belng used
on ‘a ‘'variety of contemporary computtrs.>
The model's principal-attribute is its
capac1ty to"create. future ‘expected: values
given the 'starting distributions and a. .
matrix of transition-: probabllltles.x Other
options; ranglng from . the:computation of
the transition matrix to’ ‘the" comparzson of
pro;ectlons under :differeat condltlons,;
are . perlpheral subroutlnes ‘'of -the model,:-
but give it the" flexlblllty reqnlred for

.complete analySLS ‘of the movement. of mem

© bers of a population.  (See: also R—53u,
- R=535.) (xB) o

The

131 pp..:‘Ref. =

R—-519=-PR :: Hode Lng the V1deo Graphlcs
System-_ Procedure and Modal: Descrip-
tion. * T. Ei Bell. ' December: 19704 :

"Thls iCeport presents both the'; frocess and:
scription for: szmulatlon purposes ‘while’
bc?h hardware and softvare are under de—‘

A v Text Provided by ERIC

. .puter systen charac*e"*s
. can: be conveniently' modeled in the proto-"
"type. ECSS: (Extendable Computer Systems

. progratimed systems.

' .changes.in ‘performance.

.- :computer: problensolv1ng,
. on console-use ‘produced dissatisfaction:
. ==but also ‘produced better results and

,8—522—PR
‘puter: technology,

ionly operational Soviet: tlmesharlng‘_‘,
are. .incorporated in- special-purpodse; =
;.fxxed—applzcatlon ‘installations;..
- 'used  for;industrial: process control or"
o5 management 1nformatlon.

_results of generatlng a: computer system deug"

"tlnaiﬂquate exxstlng computers,

vhose pictures are continuously refreshed

from a video disk by three scan converters
-driven by a single digital-to-analog con-

verter. An IBM 1800 process controller
receives graphic- orders from 'user programs
in the connected service machines (IBM
360s) and-sends them to the converter; it
also; handles input from terminals.  The
documentation history details the activi-
ties ‘and elapsed time of each 'phase of the
57-week effort; it can serve as am .aid in

~estimating the investment reguired for. such

an ‘undertaking, and the conclusions can

~ help simulators to document and model more

effectively. 92 pp.. Ref. (M¥)

Computer Systeas Analysis
Studies in Measuring,
..Evaluating, and,Sinulat'ng‘Conpnter"
Systems. ' B. W. Boehm. " 'September :1970.
A .briefing reportlng on ‘tools and. tech-
nigues developed in.4 research-efferts in
the analysis of. conplex computer systenms
‘{R-513, .R+573, R-584, Rn—6132).. ~{1) - Comx

R-520-NASA .
‘Methodology:

Simulator) language while maintaining . the

- flexibility and power of SIMSCRIPT- II.
Staadard- aspeﬂts are handled by service
. routlnes,

‘and - the user caa insert his ovn
ECSS or SIMSCRIPT' ‘routines-at ‘will. »(2)
CPU rutilization and throumghkput can’ be im- .
proved 30 to 300 percent by "tunlng" multi-
Small changes in work-
load characteristics can. produce large

'{3) Choosing’ com-
puters by their: performance on benchmark

. Jobs:.can :be disastrous’ unless the -bench-
"marks are’: representatlve of the workl oad.

{4) The complexxty of multiprogrammed s 5yS-

‘tems requires: technlques for::isolatign of '
..key . factors:in any: effect.’

(ﬁ) In;con-
trolied experiments ir.interactive .man-
time constralnts

more eff1c1ent work- 53 ppa’ Ref,» (HW)

s Sovzet Cybernetlcs Technology..
XEL. Tlme—Sharlng An:"the. SOVLet Unlon."
B. Doncov., ‘October 1971. e

"A-study of the current' state of ‘Soviet ‘com- :
the major computers su1f— el
;. ‘able:for: timesharing,” :
”h'appllcdtlons and research.

and. timesharing
1T1neshar1ng
+~still underdeveloped in:'the USSR« .-

most are

ALY tlmesharlng”‘
“date ‘have: been lmplemented on
‘such.‘as’the

ics amd-activity =
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Minsk-22, M-220, and BESN-6, that can sup-
. port only rudlmentary tlmesharlng systenms.
-..However, this situation may soon change.
The Directives of the 25th Congress of the
Communist Party and the statement of goals
for the 1971-75 Five-Year Plan indicate
that compute:: development and computational
techniques will receive greater emphasis.
Moreover, the forthcoming Ryad seriés of
thlrd—generhtlon computers, patterned after
the IBM. 360, will be able to support exten-
sive tlnesharlng applications. Large
modular systems like the Ural and M series
are also suitable for timesharing. 75 pp.

Ref. Bibliog. (LC)

R—-525—-NASA .Happing by Compdter Graph-
icss-  Satellite Antenna . Coverage. N. C.
Ostrander. October 1970.

Description of computer preparation of' maps
and overlays, especially for satellite
antenna coverage. Th® examples vere 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 adequate for maps

of scale 1:40,000,000 {at which .a wvorld
map is 40 in. vide). Rectlllnear .maps,
azimuthal maps, and puvular perspective

maps (which show the. earth as seen from

a particular satellite position) are ex-
plained, vith coordinate transformation
equations for each. The most efficient
coordinates for rectilipear: maps are lati-
tude and longltude' for azimuthal maps,
direction cosines. With satellite rays
nearly tangent to the earth, using geo-
centric coordinates and a spherical earth-
model, coordinates can cause errors 5i
hundreds nof miles.  Latitude and longitude
corrections for the geosynchronous distarce
of 6.166 earth radii are provided. The
methods given were used to illustrate a
worldwide television system in R-524.

53 pp. (BE) .

R-534-PR A.Markovian Flow Model:z " The
Analysis of Moverent in Large-Scale
(Military) Personnel Systems-—-Program
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/analyst, 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.

@ "he report provides sumpary information on

] 30

the format of core arrays and tape records-
and the identification of data sets. The
subroutine specifications cover 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.) (sM) - i

R-535—-PR A Markovian Flow Model: The
Analysis of Kovement in Large-Scale
(Military) Personnel Systems--Program
Listings. K. J. Hall. Harch 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 movenment,

_projections of existiing population trends,

and the impact produced by changes in rates
of movement. . Intended to be used by the
programmer/analyst in creatxng a progran
library, this report lists . the 29 FORTRAN
subroutines that perform the operations
described in the program package. The
storage reguired on an IBM 360/65 is given
for each subroutine. Comment cards contain

.a step—by-step, natural-language description

of source-language statements. These list-
ings will be useful when the programs are
to be executed on ancther computer systenm,
or whken a subrcutine implementing a new
operatlon is to be written. A sample pro-
gram is ipcluded.. 170 pp. Ref. (See also
R-514, R-534.) {sm) :

E-549-PR Computer Performance Analysis:
" Pramework and Initial Phases for a Per-—
‘formance Improvement Effort. T. E.
Bell, B. W. Boehl, R. A. Watson. August
1971.-
Provides a procedural framework for im-
proving the performaznce of a computer )
system, and suggests specific technigues
for the initial phases. The suggested.
procedure consists of 7 phases: {1 .
understanding the system, {2j analyzxng
operations, (3) formulating psrformance
inprovement hypotheses, (4) analyzing Lhe
probable. cost-effectiveness of modifica-
tions, (5) testing specific kypotheses,

:16) implementing appropriate combinations-

of modifications, and ({7) testing the
effectivéness of the implemented modifi-
cations. ' Although all phases of the sug~"
gested procedure are discussed, the report
concentrates on the critical flrst three.
A "Preliminary Questionnaire” is offered

as a means of understanding the systenm

(Phase 1), and a "Detailed Questionnaire® -
is suggested as a guide for specifying
the types of information necessary. to
analyze operations ({Phase 2). To aid
analysts in developing performance improve-

iz
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ment hypotheses (Phase 3), the report sug-
gests 5 methods of analysis, and gives
examples of some general hypotheses in the
categories of reducing workload, tuning,
and upgrading the system. 64 pp. Ref.
{See also R-573, R-584.) (Author)

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

tendable Computer System Simulator.

D. ¥W. Kosy. November 1970.
A review of the capabilities of the pro-
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 system simulation language. ECSS
complies. with these principles in being
powerful, flexible, readily extended,
easily used, and in producing models that
are economical to rerun..
shonld be given more leeway for unusual
cases, including greater freedom to skip
undesired operations via a more extensive
set of pricedural statements. A computer
system simulation language should also in-
clude autona tic collection of statistics,
with outpui Summaries or trace output.
available o» C2mand. A Tepresentative ECSS
progran is ..rended. 36 pp. Ref. ' (HW)

E-562=-ARPA ¥  The ISPL Machine: Princi-
ples of Operation. R. M. Balzer.
ARugust 1971. .

The first of a series conceptually de-

scribiny the Incremental System Program—

ming ¥aaguage compuiing system, an inte—
gratsid .environment foti . multiuser research
progisnging. The ISPL language and machine
are jointly designed, with hardware pro-
viding the control and scheduling facil-
ities traditionally handled by Job Control

Language and other software. . Close cor-

respondence bhetween program statements and

machine actions makes for clarity and
efficiency and facilitates incremental
compilation, which in turn allows on-line,

interactive programming and debugging. .

During postfix program translatlon, ISPL

inserts NEW STATEMENT operatoars that de—

fine interruptible points. User address
spaces ,are carefully seqgregated. : Sepa-
rately accessed memcry]areasgare(assigned
in logical units, with peinters..
grams and data Temain -n‘vxrtaal‘memory.
only those portions o szogram-an’y data
actually referenced i =3ntained in real-
memory. Resources are allocated by ma-
chine prinmitives callod semaphores, viich
may also carry data. Data semaphores
compose Ports, which provide:hardware/
softvace/user coamudicaticns (described

in R-605.) 36 pp. Ref:. {See also R-563;

R-602, R-603, R-622, RM-S5611.) (W)
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R=563-ARPA The ISPL Language Specifi-
cations. R. M. Balzer. August 1971.
The syntax and semantics of the Incremental

System Programming Language, designed for
use on its own computer, the ISPL machine
{(described in R-552). Together the lan-
guage and the machine provide a complete
programming laboratory environment. The

syntax used to describe ISPL is APAREL

- {described in RM-5611), which is similar

to BNF but allows imbedded alternatives.
ISPL is. incrementally compiled, reseables
PL/I, and allows hierarchical systenms to
.be built by prouviding capabilities for
scheduling core and central processing

unit resources, interrupt handling, and
interprocess communication. Ports, the

new interprocess communication facility
(described in R-605), enables communication
between a program and the files, terminals,
physical devices, and monitor prograzs.
Extensive debugging facilities include
dynamic record verification of all pointers.
The language specifically includes the
facilities needed by the control. progranm,
and the machine provides many of the fa-
cilities normally implemented in software. .
‘The file system is described in R-603.

4% pp. Ref. ({See also R-602, R-622.)

(H¥)

R-573-NASA/PR . Computer Performance
Analysis: Applications of Accounting.
Data. R. A. Watson. 'May 1471.

Virtually all third-generation computet

systeas collect and record computer ac-

counting data. . However, these data are -
seldon used except at those installations
that use accounting data to charge for
comprter services. . This report describes
the types of accounting data generally
available at most computer installations.

It then discusses techniques for condition-

ing .and:reducing the data, along with

various reports on. system performance and
workload characteristics that can be
generated from.the data. The report -
mainly concerns specific applications of
accounting-data analysis in coaxpnter per-.
formance analysis. The most heavily
stressed application employs the statis-
tical“analysis tools of Tegression analy-

Sis and cluster analysis to measure the

effects on performance of a major systenm

modification. ‘"Other applications of ac-
counting-data analysis include validating
and supplementing the data collected by
hardvare or:software measuring” devices,
and use in developing effective computing
charginy schenes. 7&1995 Ref. {Author)

B

R-584-NASA/PR Computer Performance
Analysis: Measurement Objectives and
Tools. T. E. Bell.  February 1977.

‘;ﬁpﬁx
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One of a series of studies on computer
performance analysis, this report is con-
cerned with the recognition of objectives
and the choice of measurement tools for
computer performance analysis. In addition
to the conventional tuning objectives,
model bnilding, simulation validation, and
operational control are important. Data
collection tools for measurement and anal-
Ysis range. from simple, inexpensive ones
—-—audio and visual indicators, operator
opinions, and logs-—to the most sophisti-~-
cated hardware and software monitors. Each
of the simple tools can provide initial
indications of. performance, but hardware
and software monitors are usually necessary
for a thorough analysis. Five binary
characteristics can describe a monitor:

(1) implementation medium, (2) separabil-
ity, (3). sample portion, (#) analysis
concurrency, and (5). data presentation.

An analyst should determine the character-
istics his analysis requires before choos-

ing the measurement tools. . 3% pp. Ref.
{DGS) :
R—603—-ARPA The ISPL Basic File System

and File Subsystam for Suppert of Com

' puting Research. .E. F. Harslen, J. F.

Heafner. August 1971, .
Functional specification of ‘the Basic File
System and one of. several file stbsystens
envisioned for the ISPL computing system
described in R-562. A generalization of
the GRAIL .logical input/output system (see
RH-6257), the softwvare package is described
in its ISPL context.. The BPFS, as a resi-
deat part of the ISPL Operating Systen,
creates, modifies, deletes, and keeps di-
rectories of file subsystems, allocates
their secondary storage space, and handles
their I/0 transmissions. BFS is unconcerned
with file structure, which is separately
det¢z>ined by each FSS. 'Any console or
program can address any file by giving its
name, FSS, and a qualifier. Farther con-
munication is determined by the rules of
that particular FSS. All BFS procedures .
report wvhether and why ap operation failed.
An ARPA research file, FSS1l, is described
in its temporary IBM 360 implementation,
with indications of probable changes in
the ISPL environnment. 48 pp.. Ref. (NW)

R-605—ARPi Ports——A Method for Dynamic
Interprogram Ccmmunication and Job
Control. R. M. Balzer.  August 1971.

Describes Ports, a unified method for

communication between a computer program

and terminals, files, peripheral devices,

other programs, and supervisory software. .

In ISPL (Incremental System Programiing -

Language, described in R-563), each ‘job

has a Port. naimed MONTITOR that handles re-—

ERIC e e
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" solution.

source allocition: creatiny and deleting
files, assigning file space, core space,
processor time. This design permits a
hierarchical system of monitors, each con-
trolling the jobs running under it. By
routing output to a user terminal, Ports
enable on-line debugging and simulation

of rewritten files of programs. The Port
concept improves modularity in 3 ways:

(1) Pach c¢ inection need not be specified
by the prc¢ rammer but can be decided at
execution. (2) Linkage between progranms
is co~Toutine rather than subroutine, which
simplifies programming, retains context,
and removes the need for hierarchical
organization. {3) wWith different connec-—
tions via.Ports, the same system can be
used in many vays, €.g., on-line or off,
in simulation mode, audit—-trailed, or data
breakpointed. 24 pp. Ref. (See also

R-562, R-602, R-603, R-622, RM-5611.) (MW)

on the Future of Computer
' Program, Specification and Organlzatlon.
R. M. Balzer. -August 1971.

Sumparizes the currently available methods
of organizing .computer programs——subroutine
pyramid, generators, co-routines, and
passed subroutines—-and presents-an alter-
native concept, program integratiomn, based
on use of the total context rather than
specific procedures. Most of a typical
program is devoted to housekeeping '
data--subroutine save areas, paraleter
passing mechanisms, indices, pointers,
tree and list structures, dictionaries
—=that have nothing to do with the specif-
ic problem but rather with its computer
Progranms expressed entirely in
problem-specific terms require implied
rather than specified processing; logical
process specifications not affected by
data representation; dynamic linkage by
the system of separate specifications,

~with dynanic adaptive modification at ex-

ecution; and dynamic requesting of infor-
mation as required from the current con-
text. Steps in this direction: include
CORC, DWIM, VERS, questlon—ansverlng sSys-
tems, PL/I ON-UNWITS, "Dataless Programming"
(descrlhed in . RH—5290) and Ports (de-‘
scribed in R-605). .’ The field is ripe for
a .breakthrough. . 23 pp. Ref. (See also

r-562, R-563, R-602, R-603, RM~5611.)
{MW) ) S
R-641-PR Generatlng Gamaa Dlstrlbuted

Variates for Compuater Slmulatlon Models.
M. B. Berman. February 1971.
Compares two methods of ‘generating random
variates for simulatisn studies from gamma

. distributions with ron-integral shape pa-

rameters. The commonly used probability

switch approximation method is examined for

LT S MR T i
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accuracy and computation costs, while
Johnk's exact method is investigated for
cemputation costs. The probability switch
method approximates the gamma distribution
very closely for shape parameters above
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 method is recosmmended for shape
parameters below 5.0, and the probability
switch method is recommended above 5.0.
FORTRAN routines for the two methods 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 methods

to generate beta variates. 52 pp. Ref.
(Author) .
ARPA Network Series: I.

R-664—ARPA
- Introduction %o the ARPA Network at
Rand and to the Rand video Graphics
System. ‘'T. O. Ellis, E. F. :Harslen,
J. F. Heafner, K. Uncapher. hﬁgust
1271,
An overv1ev of the Advanced Research Proj-
- ects Agency's experimental computer net-
work, and a technical description of the
Rand video Graphic System that links Rand
computing resources into the network..
Based on principles of distributed com-
munications without a cemntral control
roint, set forth in a 1964 Rand publication
'series, the ARPA network has 18 nodes, lo-
cated at 10 university .sites, 4 research
‘institutes (Rand, SDC,. SRI, Mitre), 2 man-
ufacturers (BBE&N, Burroughs), and Rome Air
Development. Center. Computers of different
nake, model, size, speed, hardware, and ‘
software are interconnected by small spe-
cial Interface Message Processor computers
at each site. SRI handles all network
documentation. UCLA analyzes performance
statistics. BBEN coordinates maintenance
and testing. Rand will eXxperiment with
information processing. techniques. Net-
work control programs are being written
at each site. The Video Graphic Systenm
and its relation .to the network are Je-

scribed and illustrated. 48 pp. Ref.
Bibliog. (See also RN-3097, RM-3103,
RM-3420, RM-3578, RM-3638, ;

RM-3762~RNM-3767.) - (MW)

R-670-PR BOOST: On-line Computer Pro-
gram for Estimating Powered-Rocket
Performance. D. C..Kephart; 'February
1371. :

User's manuzal and progranm . llstlng for ' o

BOOST, a quick-response, interactive JOSS’

program that siuulates the powered flight-

performan<e of multistage hooster rockets.

BOOST is tailored for minimum make-~ready

" boundaries.

_filtration,

~ Soviet Union.
. an oryanizational chart of the Soviet

pris)

and fast turnaround to aid planners and
analysts in synthesizing new rocket con-
figurations and in exploring variants

on existing designs. BOOST Yflies" a
zero-lift two-dimensional powered trajec-
tory over a spherical nonrotating earth.
Coasting stages,. earth rotation effects,
and the postboost vacuum ballistic tra-
jectory associated with any set of rocket
burnout conditions are.available as op~
tions. Velocity losses due to. gravity,
aerodynamic drag, and atrmosphere/nozzle
interaction are considered. The rocket
may be .earth- or platform—launched into
space, the atmosphere, or to the surface.
BOOST complements . rather than supplants.
the more detailed Fortran ROCKET pro-
gram (RM-3534). Appendixes include a
summary chart of the JOSS language.

60 pp-. Ref. (HH)

R-687—ARPA On—Llne COmputer Pro-
grams for the Analysis of Border—Control
‘Problems. &.. P. Schilling, M. Turner.
'February 1971.

'complex interactions among mllltary, technl-

cal, geopolitical, and socioeconomic factors
constitute major: problems for counterin-
filtration programs intended to inhibit the
movement of hostile forces across defined
This report describes two
versions of an on-limne. computer program that
incorporates the. methodology of a model of
border control developed in RMN-6250; it
enables the user to analyze insurgency
situations without mathematical manipula-
tions.. The computerized versions of the
model permit the ready investigation of

.specific situations and the rapid testing

of new concepts vith:regard to their prob-
able utility under different contingencies.
It also permits testing of gquantitative ‘
sensitivity analyses of candidate border
security systems-and programs. .Outputs
include a detailed aciounat and progected
time sequence of- -the number of guerrillas
in the area of interest as a result of in-
‘interdiction, recrultuent, and
attrition.” For any future date, these = .
numerical data are.given ‘in terms of actual
nunbers, area densities, ‘and ‘rates of. '
change. ' 63 pp-..  (KE) .

R—700/1~Ph . Soviet Cybernet cs Rev1ew,-ﬂ
vol. "1, ‘No. 1. Edited by B. Holland.
February 1371. : :

.Featured in: this issue ls a report by Barry
. Boehm of Rand,

vho was invited ‘by the- USSR
Arademy of s Sc1ences in‘October. to tour:
prominent - 50v;et computlng centers. His

-'detailed account provides an overview of

computing ‘problems and successes in -the.
“Al=zo of spec1a1 interest is
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government that identifies all-union minis-
tries and pinistries of the union republics,
plus important agencies. A survey article
on the azutnmation of Soviet railways reveals
a number of different areas of railroad
operation. In an article discussing auto-
mation implementation on .a broad scale, an
eminent Ukrainian economist identifies
specific ways of closing the Soviet RE&D

gap. A.recent International Symposium on
Computer-Based Automation of Scientific
Research is the basis for an article 1listing
several 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 yearly subscriptions at 3$48.

Single issues: $10.) {KB)

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

The 1971 State Plan includes a 20% in-

Crease. in computer production. Cybernet-

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-3000, largest
of the IBM/360-1like ASVT series, is in
use. . With ‘36 million operations per . -
second, the CDC-7300 at the Joint Institute

' of Nuclear Research is the fastest computer

in the communist world. .Some 30 automated
management systeas for entire industries
Oor economric sectors are bzing implemented.
City management of Leningrad is to be
automated. Remote automatic contrsl of
automohile. traffic in Moscow is now being
tested. .CzZechoslovakia is being pressured
to sovietize her compater industry and
restrict it to supplying peripherals and
small equipment.. Soviet computing still
suffers from inadequate planning, person-
nel, and jobs. The Ministry of the:Elec-
trical Engineering Industry has found only
27X 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.). . [{MW) ‘ .

R~700/3-PR Soviet Cybermetics Review,
vol. 1, No. 3. Edited by W. B. Holland.
May 1971. o : A

The 24th CPSU Congress inered major - :
natijonal efforts in computing, automation,
and 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 National Economy. The Agriculture
Ministry established a cybernetics research
institute--the first step toward computa—

ERIC - . it
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tional support for farming. Denying a
Russian report, CDC states there are no
CDC-7600s outside the U.S. Peature arti-—
cles describe preblems with youth; lack of
progress on medical electronics and on the
State Retwork of Computer Centers; the
Donetsk, AKKORD, and other control systenms;
the first Soviet work on long-range fore-
casting; new applied mathematics faculties
at. 4 universities; a light-pen device that
can photograph its alphanumeric and graphic
displays. Binary—-coded microfilm replaces
punchcards and tape in the large computer
system being developed by the Weather
Service. Extensive feasibility studies for
a Belorussian medical reporting system are
the first SCR has seen. 67 pp. ({SCR is
available to nongovernment organizations

by yearly subscription at $48. Single
issues: 3$10.) {NW) )

R-700/4~-PR Soviet Cybernetics Review,
Vol." 1, No. 4. Edited by W. B. Hoiland.
July 1971. E

A conplete rzport on directives of the

‘24th" CPST Congress ‘for the ninth five-year
‘pPlan £frcm the computing viewpoint reveals

understanding of as well as far greater
erphasis on computer technology, automated

- management and process control systenms,

and advanrced economic planning techniques.
The plan mandated a .unified, systematic
approach to designing and applying manage-
ment and control systems; standardized
automated information collection and pro-
cessing and nationwide communications; and
a coordinated state network of computer
centers. - Other ‘articles describe the
RUTA-701, ChARS-65, and Blank-1 automatic
readers; Sirena-1 Aeroflo! reservation/

ticketing system; Dubna's BESM—-6 and CDC

1604; . Kiev intraplant ‘competitions; mili- -
tary exercises using PERT; an information
retrieval system for chemistry; a nethod-
ology for ‘allocating RED resources; a.70th
hirthday tribute to. Academician Lavrant'ev;
the ermergence of Estonian leadership in
computer: education- -and: agricultural .com-
puterization; the need for computers:in

‘retailing; and a new management science

abstract. journal. = 79 pp. . (SCR is.avail-

brable,té]nongovernmental;organizations{by

yearly subscription at $48. Single issues:
$10.) . (MwW) T N

~ R=718-NSF/CCOM/RC ;. Computers in Tnstruc-

tion: ‘' Their Future for' Higher ‘Educa-
. tion; Proceedings of a Conference. deld
/-October 1970..  Edived by R. E..Levien.
Proceedings of a Rand conference cospon-
sored by the National Science, Foundation
and. the Carnegie Commission on. Higher Ed-
ucation, attended by 150 persons. from )
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higher education, industry, and government
who are in positions to influence the de—-
veloprent of instruactional computer use.
About 25 speakers gave a range of ansvers
to the questions: What will be the com—
puter!s capahilities. and costs? How will
computer services be provided to the cam-

pus? Hov will instructional material be
provided? How will higher education be
affected? Pive major studies were reported

by their leaders: Project CLUE (Computer
Learning Under Evaluation); the National
Academy of Engineering's Educational Tech-
nology Assessment; the M.I.T. study of the
Impact of Technology on Higher Education;

the Rand study; and the federal Commission
on Instructional Technology's report to
Congress and the President. This report
also includes sumnmaries of panel discussions;
workshop recommendations for educational

institutions, industry, and government;
and 2 contributed papers. 233 pp. Ref.
{(Mw) i :

R-753-ARPA The Rand Video 5raphic
System——An Approach to a €=neral
User-Computer Graphic Communication Sys-
tem. K. Uncapher. " April 1971. .

A report prepared for the AGARD Avionics

Panel Technical Symposium on Data Handling

Devices, Istanbul, Turkey, 1-4 June 1970.

cathode-ray-tube gragphic displays offer

one of the most powerful and- userul
man—machine communication paths. The Rand
video Graphic System. offers one implementa-

tion. It serves 32 consoles; each has a

full range of interaction and full

graphics, .and accommodates up to 8 differ-
..ent input devices. < Each console serves as
the general graphic terminal for all the
user's computer-based needs. The user can
access several computers from any terminal.

The system is .based on the use of an

873-line TV monitor in each terminal. Scan

conversion. and buffered storage are centra-
lized to improve performance and reduce
cost.. The report describes. system compo-
nents, operating environment, hardwvare -and
softvare, consoles, and reliability and
performance. An all-digital approach to
the video system is now being designed at.

" Rand. 20 -pps Ref. . :.(Author) .

R-787-NI1IH _ Computer Techniques for
Pseudocolor Image Enhancement. J. C.
Lamar. June.1971.

Description’ of computer methods of creat-

ing color separatlons for pseudocolor trans-

formations, -nade ‘possible by improvements
in mlcrofilm—generatlng eguipment. A half-
tone process is chosenin which:a picture
is divided into many spmall: areas and -
pseudo—random patterns are plotted in. .each.

Twenty—one patterns are des;gned The

EMC

Aruitoxt provided by Eic:

- R-837—-PR

"_V.RAND MEMORANDA

 RM-3173=
 RM 1L PR

fformulatlon and problem solutlon.

Datagraphix 4060 is programmed to produce
35mm microfilm frames containing plots of
the patterns; their densities are estab-
lJished by densitometer reazding. The ex-~
amples described are for creating pseudo-
color transformations based on the two-sep-
aration process, but the techniques are
applicable for processes requiring any
number of separations. A FORTRAN program
has been written to create a 21-step gray
scale, with each step a rectangle con-
structed from the patterns. Tvwo separa-
tions of the gray scale are generated by
the 4060, and a cwvlor scale.is produced
using the. separations as the red and blue
records in the two-separation process. A
pseudocolor transformation of an image is
created also from digital data. 44 ppe.
Ref. {See also R-596, R-597, RM-5297.)
(KB) . -

. The MIND System: A Data
. Structure for ‘Semantic Information
Processing.’ S. C.‘Shapiro. August
1971.
Description. of the data structure used in

- the semantic file of the MIND system (Man-

agement of Information through Natural
Discourse), and of the procedures for ma-

nipulating information stored in the file. .

The MIND system consists of nested and
chained modules of hlgh-level programming
language statements; it is relatively easy
to modify, either for improvement or for
adaptation tc specialized applications.

The major features of the data structure
are: {1) It is a net whose nodes represent
conceptual entities and whose edges repre-
sent relations that hold ‘between entities.
{2) Some nodes.of the net are variables,

and are used.in constructing general state—

ments and ‘deduction rules. - (3) Each con-
ceptual entity is represented by exactly.

‘one.node in the net from which all infor-

mation concerning that entity is retriev-
able. ' (4) Nodes can be identified and
retrieved either by name or by a sufficient
description ‘of their connections with ‘other
nodes.  The 'use of the:. .System ‘to, experiment

~with various semantic theories is demon=-

strated by examining 'several guestions of
current llngulstlc theory. 175 pp. Ref.
(KB) .

Dynamic Programming, Intel-

gent Machines, .and Self-Organizing
istems-: R. .E. Bellman..- June 1962.
A dfscussion of some aspects of problem

The
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relevance of these matters to the field
of intelligent machines is emphasized,
sSome. connections with. the theory and ap-
plication of dynamic .programming are in-
dicated, and the practical applicatiop of
scientific philosophy as a. technigue to
guide research is consider=d. 22 pp.

RM-3245-PR . Factors in Selecting and
Training Programmers. A. Sweetland.
August 1962.

An attempt to develop crlterla for the

selection and training. of computer pro-

grammers. Section I evaluates nine
classes. of programmer trainees according
to-their intelligence, motivation, and
classrcom performance. . Section II dis—
cusses ¥ocational interest . inventory. '

Section III suggests areas in which £fur-

ther research might be fruitful {e.g.,

Programmer characteristics, lnterests,

and aptltndes). 25 pp.

RH-3273~-PR DETAB-X: An Improved
Busxness—Or;ented Computer Language.
~Ls Pollack. . August 1962.
A desct;ptlon of a computer language based
on the use of decision tables, DETAB-X
{Decision Tables, Experimental). The memo-
randum traces the evolution of computer
programming and the steps in its develop-
‘'ment. The desirable features for a prob-
leﬂ—analys;s technique are discussed, to-
gether with a comparison of DETAB-X and
COBOL-61. DETAB-X was developed at Rand
as part of a continuing effort to devise
methods that will permit the Air Porce
and othex large users of computers to . ce—
duce costs and time-lags involved in de—
SLgnlag and lnplenentlng Gata systems.
25 pp. .- s o L

RM-3283-PR -Sume Problems of Basic
Organization in Prablem-Solving Pro-
.gramsS. - A« .Newell., December 1962.°

Part of a continuing study dealing with

artificial intelligence and withk how hu- |

mans process information. The study v:ll

eventually lead to computer programmlng o

techniques that will permit-the constzuc- .

tion of more 'sophisticated problem-solving

programs -than the” game—playing and theoren-
. solving type of program common today.:

This Memorandun discusses several of the-

organizational ‘issues involved in con~

struct;ng a problem-solving: ‘progran and

in appl)lng’lt to actual problems in an.

effort to detect the sources.-of informa- '

tlon contalned 1n the program. 68 pp.

and program logic.

application to which it belongs.

‘RH-332u PR

RM—-3285—-1~-PR Learning, Generality and
Problem-Solving. A. Newell. TFebruary
1963. ,

A revision of RM-3285. This memorandum

discusses the role of learning in relation-

ship to other concepts in the field of
artificial intelligence, such as generality
and problem solwing: A Raund computer pro-
gram for learning, known as the General

Problem Solver, is described and its cper-

ation is dlscussed. 41 pp-

RM-3306—PR PORTAB: A Decision Table
Language for Scientific Conputlng Ap-
Plications. G. W. Armerdlng. Septen-
ber 1962. ' '

A description of a computer language,

FPOATAB, 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
computing langaage. Together they provide

a strong combination of computational depth

46 pp..-

RM—-3320-PR AUTOSATE--Parrt II:z _ '
Event-Chain Flow’ Charting. O. T. Gatto,
E. ‘M. Fairbrother. - December 1962.
A description of event-chain flow chartlng,
a computer process that produces one of a
series of analysis reports for AUTOSATE
{an -Autorated Data Systems Analysis Tech-
nique) . The concept of event chains de-
parts from the usual practice of flow

-charting by "application" in that emphasis

in the chaining; process is on the event
creating the document rather than on' the
Event
chains as contrel devices are also examined

.as they were used to test the con51stency,

compatlblllty, and’ completeness of a pro-
posed Depot Maintenance Industrial Manage-
ment System at Headquarters, AFLC. ' The
computer “program flow charts ‘and instruc-
tions are provided for those interested
in- maklng surveys of both proposed and
operatlonal data - systems uSLng ‘the ‘
event-chaln process of AUTOSATE. 103 PP

-

'The Flfth Rand Conputer
Symp051um.' Edited by F. J. Grue;berger;
November 1962. - ’

An abrldged trao;crlpt of the Flfth Annual
Rand Computer Sympos1um, held at The Rand
Corporatlon, April . 1962, The meeting

centered - around the use of coammon computer ..
- lan'guages 'in command ‘and control.’ The ~ '~
- Pentagon's announced dlspos1tlon toward one
such language, COBOL,‘recexved considerable
%comment, and a definite question was raised

concerning the: advxsablllty of adoptlng a’
common language for command and control af
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this time., The implications, both in dol-
lars—and~cents ternas and in the possible
effect on the development of the state of
the art, could have a bearing on Euture Air
Force prograRrsa. 197 pp-

RM-3327-PR The Rand-SHARE Operating
System Manual for the IBM 7090 Computer.
Edited by G. E. Bryan. September 1962.

A manuval. of programmers' aids developed

at Rand in. cooperation with SHARE, an

organization of computer .users formed to

facilitate the exchange of computer pro-
grams, for use on the IBM 7090. The

manual assumes that the reader is familiar

with the SHARE SOS Manual, and with the

published descrlptxons of the other pro-
cessors, and is cancerned with the changes
and additions that have been made in the
various components of the operating systen.

The study. has application in military and

civilian establishments whece data pro—

cessing machlnery is used. 117 ppe

RM-3337-PR A Guide to the General
Problem-Solver Program GPS—2-2.  .A.
Newell.. PFebruary 1963.° :

A detailed account of the 1nterua1 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 solving and the way humans solve prob-
iems. The gross topography of the program
and a run-through of a simple problem to
put the parts in context are given.. The
rest of the memorandum. is taken up with the
various data structures. u:ed in GPS, the
subroutine hierarchy,. the embedding pro-
gram used to put GPS into operation and
receive outputs on selected aspects of its
performance, and the 1nformat10n provided
for each task envxronment. . 158 ppe

]

RM-3447-PR Programming Languages and
Standardization in Command and Control.
J. Pa Haverty. R. L. Fatrxck January
1963.

A study of computer programmlng languages

in the field of command and control. ::An

evaluation of current programming: languages

indicates that it is not now appropriate
to establlsh a standard,K prograwmming -lan-—
guage, 'but. that planning for standardlza—
tion-shouid begin lmmedlately. Partrcu—-
. larly needed are a data-processing glos- .
‘sary, . magnetic tape recording formats, and-:
character sets. Also needed is-a cenLral
Air Force agency to establxsh measures of
performance, plan for standardxzatlon,xand
coordinate computer selection. The stxdy
squests that the Air Force take ‘the 1edd

ERIC

Aruitoxt provided by Eic:

RN-3646-PR .

‘research’ aiming to. conso;xdate and- extend
" the state of Lhe art of computer assemblv
- systen - dPSLQD and 1mplementat10n.w

in directing anad
forts to improve

supporting research ef-
the state-of-the—art, and
that the present indoctrination program

in computers and computer programming for
Air Force officers he supplemented by
courses in the established USAF schools.
In addition, a training program is urgent-—
ly needed to develop a cadre of skilled
programrers in the Air Force. 75 pp-

RM-3588-PR The Heuristic Compiler.
H+ A. Eimon. May 1963.
An investigation of the kinds of prob-—
lex—-solving activity that are involved
computer. programming and the Xinds of
langunage and representational means that
are needed to produce more sophisticated
compilers. Two major themes are presented:
{1) More of the programming burden can.be
shifted from programmer to computer if the
computer is given some: problem—solvxng

in

-powers; and {2) if we are to have flexi-

bility in a compiler language commensurate.
with the flexibility of natural lauguage,
we must first gain an .understanding of the
ways in vhich meanings are represented in
ratural language, and then devise repre-
sentations of correspoanding power {and
ambiguity) for compiling languages.

137 pp. '

RM-3609-PR A Computing Program for
Determining Certain. Statistical Param-
aters Bssociated with Position 'and ‘
Velocity Errors for Orbitimg and Re-
entering Space.-Vehicles. R. T. Gabler,
S.. J. Belcher, G. D. Johnson. April
1963.

A computlng progran for determlnlng errors

in. position and velocity on a satellite

orbit. Erroi: coefflclents are computed
from analyiic formulas. These may be used
in the: further computatlon of systematic
and random errors in the prediction of :
satellite position and velc¢city. The conm-
puting program : handles the propagation of
variance-covariance and the determination
of confidence regions for posxtlon and :

ve10c1ty estxmates., 61 PP- S

_ ‘ A Generallzed Assembly Sys-'
tems’ G.pH.‘ﬂealy. Angust 1963 ,
a presentatlon of the: first results of '

Assem"
bly systems are the.real core:of modern.{

‘7programm1ng used to: préepare problems for'
‘calculation of solutions in digital com- -

puters.. ‘The importance of proper. design

“of these systems is especially apparent"

in thejimplementation of such large con-

-x'-\,,a )
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trol programs as SAGE and SACCS. The
research vehicle covered here is the Gen-
eralized Assembly System (GAS), programmed
in an. experimental form for the 7090 Data
Processing System by the author. 81 ppe

Analysis of the Decision
Rules. in Decisioa Tables. S. L.
Pollack. HMay 1963. )

A discussion of decision tables, a frame—

work for describing a. set of related de~

cision rules. The tables can improve the
comnunication .and documentation achieved

. by previous techniques such as flow charts

and narrative descriptions: of data process-
ing problems, particularly those with com-
Plex decision.rules.’ Decision tables also
offer system analysts the possibility of
elininating incpnsistencies and redundan-
cies. in each .set of specified decision
rules zand of producing programs efficient
in the use of computer .storage and running
time. "iney also enable the system analyst:
to determine if he has considered all the

" possible decision rules that can be formed

Aruitoxt provided by Eic

‘tation in the listing,

.velopnent of the program.

froa a particular set .of conditions.
author develops for decision tables a

. The

.theoretical structure that serves as the

foundation. for achievzng theae benefits.
77 PP- . ‘

Soviet Cybermetics Tech-
Soviet Cybernetics,
1959~1962. Edited by W. H..Hare, W. B.
Holland.. June .1963. .
Seven sets. of translations in the area of
Soviet cyhernetics, togethet with commen- .
tary and analyses on. the status of .cyber—
netics in the Soviet Union, 'and the direc-
tions of Soviet cybernetics research.
volume is. concerned with general cemputer
technaology and. cybernetics appllcailons.
Two more are-anticipated: Volume II will

RM—-3675-FR
nology: 1I.

. be on programming for. specxflc computers;
‘ Volume IXIXI, on hardware and pecxfxc.

machines. . 104 PpP--.

RM~-3731-CC The Loglc Theory ﬂachlnﬂ:
‘A Model Heuristic Progran. ‘Bl
Stefferud. June 1963. . :
A highly detailed progranm 1lst1ng for the
Logic .Theory ‘Machine . (LT), :a computer pro-

. gram written in Informatlon Processing -

Language-V (IPL-V), and developed espe-
cially for use as a pedagogical  model.
The text portions expand on:the documen-
tracinggp:ogram
flow, analyzing 'rToutines: used, and pro-:
viding: insight :into the'structureTandwde—

nally programmed in u=n early version of

IPL to derive proofs of logic expressions: ’

_‘nggiﬁ:}

This

‘LT was origi-' . .

in the Sentential calculus of Whitehead and
Russell. In rewvwriting it for use as a

‘teaching aid, a mnev method of replacement

on sub-expressions has beer included, and
many minor changes effecting improvenments
in clarity have been incorporated. Pea-
tures. of the code that were unjustifiably
hard to explain have been simplified. LT
can be implemented on any computer for
which an IPL-V processor is available.

196 pp.

RM-3753—ARPA Computer Recognition of

On-Line, Hand-Written Characters.

M. I. Bernstein. October 1964.
Discussion of a method for recognlzlng
single, hand-written characters using an
on-line graphical input device such’'as a
digitizing pantograph, light pen, or RAND
Graphic Input Tablet, as the primary in-
formaticn source. Basically, the method
consisis of filtering and smoothing the
input streanm to ellmlnate as much redun-
dancy as possible. Direction of the sty-
lus movement is guantized into one of
eight directions, allowing each stroke of
a character to be described as a series of
connected straight-line segments. By elim—
inating various heasures on the stroke,
the description is size—,: posxtlon— and
rotation-independent. To restore some
rotational orientation and to discriminate
betvween oper, closed, and multi-strokd
characters, end-point comparisons are added
to the description. 33 pp. ' {See also
RM~4 122—-ARPA.) .. : L :

RM-3778-PR. A Brief Review of SINSCRIPT
as a Simulating Technique. M. A.-
Geisler, H. M. Markowitz. -July 1963.

A presentation of .the underlylng concepts

and structure of SIMSCRIPT. It is main-

tained that the key to understanding-the
language of simulation and to- developlng

a more rigoroas approach to. simulation is

to have :a ‘SIMSCRIPT view. of the world in

terms of ‘events,’ sets, amd entities. A

‘specific’ exanple ‘of ‘a sxmple job shop.
‘‘routine -is given to support this view.
.'memorandun congcludes with: a review of thn

;1963 sfatus of. SIHSCRIPT. ‘

The

28 pp.

RM-3797-PR
ogy: - II.

Soviet Cyhernetics Technol-

General Characteristics of-
Several saviet coﬁputers. Edited by

‘ W''Ha Ware, W - Jolland.  August 1963.
A collection of annotated translations
concerning elght\50v1et and Soviet bloc
computers. Notevorthy 'As the inclusion
of information on “two little-known ma=-
chines, the "Luch" (Byelorussian) and the
"EPOS" (Czechoqlovaklan), and 'some com-

sasetzgre e AR LR E 7 -
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mentary on the "Ural-4."™ An article on
the "BESM-TII" contradicts information

from other sources. 78 pp. .{See also
BNM-2541, RM-3675.; .

RM-3804~-PR Soviet Cybernetics Technol~
ogys IXII, Programming Elements of the
BESM,. STRELA, Ural, ¥-3, and Kiev 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 for 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, :
along with the original Russian terminology
and its English; translation. 91 pp. (See’

also RM-3675, RN-3797.) . S i

RM¥-38712-PR Technlcal ‘Appendix on the
'SIMSCRIPT Simulation Programming Lan-
guage.. B. Hausner, H. M. Markowitz.
August 1963,

Five tables presentlng m1sce11aneous in-

formation which may be of value to the

programmer who wishes to use SIMSCRIPT in
some unusual way or to modify the SIMSCRIPT

translator: (1) the layout of region IV,

above 31,000; (2) a short description of

each routlne in the "System Package"; [3)

. a short description of each.routine in the
Translator; (4) a listing of FAP routine,
KLRXX, which removes the first event of a
specified type from the calendar; {5) an
alphabetic listing of the table of con-
tents of the SIMSCRIPT manual. -18 pp. .,

RM~38U42-PR A Comparlson of Llst-Proc—
essing - Computer Languages. D. G.
Bobrow, 'B.' Raphael. Octoker 1963. .

A detailed comparison of COMIT, IPL-V,

LISP 1.5, .and SLIP-—four well-Known .

list-processing computer languages- whlch

among them, exhibit all the :iprincipal

characteristics ‘of exlstlng 11st—process1ng’

‘languages.‘ Important common .features of .
list-processing languages are . reviewved,
and principal differences ‘between the
four languages ‘are .detailed. A rough com—
parison shows that ‘*he languages d1scussed
are .all of approxxmately ‘the same speed.’
Some heuristics: are-given to aid in the
selection of one of these languages for .-
use in partlcular problem applications,.
concluding~¢hat no cne of the languages
considered is distinctly superior to -all
possible 11st-process1ng applicatlons. o
44 pp. R A

RM-3879~-PR TIPL: Teach Information
Processing Language. R. Dupchak. Oc-
tober 1963.

A presentation of TIPL {Teach Information

Processing Language), a computer progranm

vhich checks the correctness of solutions

te problems writtein in Information Proc-
esslng Language-V. (IPL-V). It is a teach-
ing aid designed to evaluate automatically

both the correctness and the efficiency of .

a student's program. The first section of

the .report is intended for the student.

It describes how he must prepare his pro-

gram deck and what conventions he must ob—

serve. The second section describes how

the systenm operates  and the manner in .

which the instructor may modify old prob-

lems and add new ones. 32 ppe.
] : . .

RM-3976~PR Data System Design and Con- .
trol Using AUTOSATE-—-An Automated Data
- Systen, Analysis Technique. D.’ D.: .
. Butler, E. M.- Falrbrother, 0. T. Gatto.“
February 1964. R
Data systeu analysis, des1gn, and control
are growing areas of importance as the Air
Force increasingly employs electronic data
processors. :This memorandum describes an
automated data system analysis technigue
(AUTOSATE) that can be used as. an aid in
these three areas by providing infaruation
on. data system. flows and characteristics
for the data system analysis phase and by
furnishing a useful tool. to guide system
design and control. Included are all the.
operator instructions, program logic flow
.charts, and PORTRAN instruction listings
for those interested in:.applying the ‘tech-
nigue to data system surveys .of both pro-.
posed and operational systems. 256 pp. .
(Supersedes RH-3118 ) S :

RM-4033~-PR . - Computer Personnel Research .
.Group Programmer Performance Prediction
Study.. B. N. Reinstedt, B. C. Hammidi,
S. . Hi Peres, E. L. Ricard. . March 1964.

A report of the results of a study uhder-

. ‘taken by . the Computer: Personnel Research:
".Group to gain.some insight into the rela-

t;onshlp bhetween rated.-job perfornance on
the ‘one hand, and, on the.other, cognitive

-abilities, vocat10na1 interests, and bio—

graphrcalylnformatlon ‘of ‘computer program-—
‘mers. A test battery composed of the IBM
Programmer Aptitude . Test,vthe Test of Se-
guentlal Instructions (a research instru-
ment specially;. constructed for this : study),

~the Strong- vocational Interest Blank, ‘and
_a Personal Background: '‘Data Form was ad-

‘ministered . to ‘534 programmers (301 Solen;.~
tific ‘and 233 business) - representlng 2&
part1c1pat1ng companles.- 71 pp.

e 0w

Aruitoxt provided by Eic:
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RM-4122-ARPA .
‘Machine. Graphical Communication Device.

The RAND Tablet: A Man-
: M. Davis, T. 0. Ellis.  August 1964.
‘Description of a low-cost, two-dimensional
graphic input tablet and stylus developed
to conduct research on man—-machine graph-
ical communications. The tabiet is a
printed-circuit screen complete with
printed—-circuit capacitive-coupled en-
coders with 40 external connections. The
‘"Writing surface is a. 10" x 10" area with

a resolution of 100 lines per inch in both
x and y. The system does not reguire a
computer-controlled scanning system to
locate and track the stylus. 30 pp.
Bxblxog.“ . )

RM-4133-PR Introduction to TOBOL Pro—

granming. . R. H. Gregory, R. L.

-Van Horn. . Aprxl 1965.. :
An introduction to coaputer. programming
with COBOL (Comxmon Basiness-Oriented Lan-~
guage), using . COBOL-1, .a.simplified and
conpletely compatible subset of COBOL that
preserves the essential structure of the
language, but minimizes the number of rules
and options the student has to learn in the
initial stage. The steps invalved in using

. a COBOL. program are described. and illus-

trated:. (1) .program tramslation into ma-
chine language by & data processor; (2) use
of the resulting machine language .to con-

.. trol the data processing. 140 pp.
Bibliog. . . .
RM~4162—~PR JOSS:  Scenario of a Filmed
Beport. C. L. .Baker. . June 1964. .

A description of JOSS  (Johnniac Open Shop:
System),. an .on-line, time-shared use of
the Rand. Johnniac computer, providing com-
putational service at a number of.remote
electric. typewriter consoles. As many as
eight users at once may communicate with
JOSS5 by means of a smooth langnage, spe-—
cifically designed.for .on—line problem
-solv;ng.. JOSS kandles many fornula‘v
evaluation problems, providing the facil-
ity of a printing desk calculator as well
as the capabilities of ‘a _Sstored-program : -
cooputer. . It also provides various arith-
metic and trxgonometrxc functions and .

- allows flexible output in user—sneclfled
formats. A console consxsts of & stand-
ard IBM 868 typewriter with a slxghtly
modified character set and.a .small box
with.a few. indicato: lights.and activat-
ing switches.. It .uses contlnuous-feed
sprockat-guide, single—-ply . paper in ’
8 1/2 x 11 sheets.. The user's input of in-
structions and data is -type in green, .
and JOSS responses in black. This Mem-
orandum contains the narration accompany-'
ing the filmed demonstration, the user’s
1hputs, and the resultlng computpr outputs;

ERIC L ao
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) RM-4232-PR

little of the staging and action is
described. Appendixes contain statements
of the problems solved during tha demon-—
stration and the longer, more detailed
outputs, and ansvers to frequently asked
questions about the system. 51 pp..

RM—4188-PR Studies: in Data System De-—
" velopment:  The Air Reservs: Records
Center. S. L. Pollack.. July 1964.
A description of the electronic data proc-—.
22sing.system of. the Air Reserve Records
buring its development
and implementation, it encountered many
problems that other large-scale systeas
have faced or will face. . This memorandum
describes solutions to some of these
probleas and explains several unique”and
worthvhile features that were incorpor-
ated into the Records Center's systea.-
The study.first describes the background
for its development, including the major
steps leading to - -the curreant electronic
data processing system. It then discusses
its special features, and finally compares
early proposals with the carrent systen.
58 pp.

RM—-4220-PR .Studies in -Data System . De—
velopment: The OCAMA Heapon Systenm
Project. E. F. R. Hearle, R Ja Hason.

. .April 1965.

An examination of a p;on&erlng Air Force

effort to apply the compater %o inventory

management-—-the stock control and distri-
bution .systenm developed and operated by

_the Oklahoma City. Air.Hateriel Area

(OCAHR)-, The Memorandum discusses- chéngps

‘in system concepts, opetatlons, and data-
. processiag equipment configuration over

the past nine years. Conclusiomns are

drawn . for. guldance in developing other’
large .Scale ‘data syste-s. 55 pp-.  (See
also Ru-a188 ) : : SRR

Al Technigueufor Improving
. the nanagelent of a.: cOlputer Instal-
“ iation. R. L. Patrick. - Septe el 1964,

‘Describes the beneflts of an informal _ .
‘technigue for"

onputer installation man-.
agers to conti‘ol the work force and gather

.data suitabi= for repocts to management.
' The memorandum includés a statement of the
" develepmant of the technlque, a full de-
scription of the ‘computer operations array,

the. uses. of the managezent .tool, and some -
examples of the: system's efficiency in a .
computer operatxon handllng a stated. vork
load at mlnlmun cost. 62 pp-‘ : -
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RM-4282-PR Modify and Restart Routines
for SIMSCRIPT EBxperiments. H. M.
Markowitz, R. C. Steorts. June 1965.

A presentation of routines to be used with

any SIMSCRIPT simulation program. They

provide snapshot, modify, and restart
capabilities for the following game and
experiment. applications: {1) man/machine
games ir which the computer simulates a -
system for a period of :time, humauns then
use the results to decide on changes in
policy parameters for the following periods,

" and the computer resumes simnulations 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-

- ters,

|
|
|
j,
|

Aruitoxt provided by Eic:

“RAND Corporation.

~ Process,

ERIC

tion, an analyst may specify a return %o

some snapshot, modify one or more parame— '
and resume sipulafiion at that point.
While this revised 51mu1at10n is running,

‘additional snapshots - may be taken so that

the- process can be: repeated

P

.69 ppe

RM-4258 PALL: 'RAND's Automated Address
Book. G. E. Bryan. September 1964.
A description of a computer progran de-
signed to improve the accuracy, speed, and
canvenience of handling the paperwvork in-
volved in distributing publications of the
PALL (Prints Address
Lists and Labels) maintains a master file
of some 850 organizations approved to re-
ceive various categories of RAND reports.
In design and operation, the program re-
sembles a ‘two-pass assembler and makes: ex-
tensive use of modern strlng—handllng,‘
pointer, and dictionary techniques. - 91 pp.

RM-4320-PR" LIPL: Linear Information
Proce551ng Language.] R' Dupchak'
February 1965. :

Prese¢intation of a new alternate format 1n

which IPL routines and data can be repre—.

sented. ' LIPL, ‘a horlzontal, linear,
parenthesis Eormat, is .described.  The
memorandum 'also’. presents a new ‘IZL: Basic:

Jl64, fcr. 1n—process ‘loading . of

LiPL routines and data. ‘A descrxptlon

and listing of’ the. J164 routine is-in-

cluded. 67 pp.

RM-4346-PR - Pactors Affecting Coding
Errors. -S.- Owsowztz, A. Sveetland
“April 1965. ‘

A discussion‘of several studles to deter—'

mine the major ‘factors: nontr:.butxng to.

coding errors, the biggest problem.in any
information systea. The studies employ "
various codes—--numeric, alpha,’ alphanu—‘

progranm,

o

meric, and mnemonic——and use as subjects
Air Force maintenance personnel whose
coding routine is similar to the method

of recording real-wvworld maintenance data. .
Their coded information is keypunched .and
the . resulting decks analyzed to determine .
wvhich factors led to the highest and low-
est error rates.. The twelve major find-
ings are given in detail, and appear suf-
ficient to serve as testable hypotheses
for ‘further experimentation. 38 pp.

RH-0390-PR Natural Language in Com-
puter Form. M. Kay, T. W. Ziehe.
February 1965.

Desqtlptxon of a scheme for recordlng

text in conputer-useable fora so that

. all‘meanlngful typographical distinctions

are\represented in a standard foramat.
Provisionr is made for tzxts in different
languages and ‘different alphabets, "and

for subsidiary material such.as parallel
translatlons and comments of interest to
users and’ llbrarlans. The basic set of
encoding conventions is indefinitely ex-
tensible tn accommodate new'xinds of ma-
terial. In particular, *he memorandums
{1) provides special facilities for very
large bodies of ‘data {by embedding the
text encoding schene in a general file
maintenance system), and a means of ‘cor-
recting and revising filed material; (2) .
describes computer programs which: 'simplify
conversion . of’ text from various sources
into the standard format; (3) discusses
the problem of and describes a flexible

.»rogranm.for printing text which lias been
=lrecorded in standard fornat.

90 pps -

Ru—u395 PR Description of the Computer
- Progran  £for Aggregate Base Stockage
.-Policy. of Recoverable ItemsS. . :Ja Y.
. G. - A.. Michels, " April 1965. s
A description of. a CQmputeriprogram 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. 1nventory pOllCY followed is

Lu, .

./ to reorder ‘a‘unit whenever one.is demanded.

“The "assumed demand : dlstrlhutlon is'a stut-
_tering Poisson vhile the distributicon of

5response tine - is arbltrary, ‘since only the

. mean responhse time: needs to:-be known,

. technlque ‘of Bayesian*: ‘inference is used

for demand predlotlon.'

The -

Iuncluded u1th the
progran . (urltten in FORTRAN IV) is a de-
scription of the structuring of the entire
flow charts, a ‘definition of the
variables, and a llstlng of the source
program.:- 80 pp.. S
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RM-4031-PR Digital Cossunications and
EDP for an Advanced Tactical Air con-
trol System: A Preliminary Study.

G. N. Borthrop. January 1965.

A brief study offering sugyestions for

Gircumventiay sose of the potential diffi-

culties that ®say arise with the introduc-

tion of dlgital coamunications and data
processing in aa Advanced Tactical Air

Coattol System. A three-phace prograsz of

equiprent acguisition is outlined, Phase )

of +hich vonld onhance present capability
vhile acquicing field exrrrience leading
is am evolutionary sannst to specitic

oparational requites=r's ior sore complex .

syastes elesests. 30 pi.

2N—-8060-PR Progreaming by Questioca-
saire. A. A. Gipsberg, N. A. Rarhowitz,
P. %, Oldfather. April 196S.
A dmasctiption of Lhe PLogras . eearatiod
concept, or prograssiasg by geeiLionasasirce,
a techaique for redecing the coat and tisw
roguited to produace conputer prograss with-
is specifind srean of applicatios. The
sesorendes describas tha techrique, coe-
pares it Lo eristisg tschaigees, aad dis-
ceanes polestial wies. YThe aethod is deo-
SCEiLbd I8 teras of the Job 3hop Sissla-
Lioh Progran Sesarator (J5SSPG), am elasple
Jovalopad to tast the Teasibility anid
desirakrility of the concept, 49 pp.

SR=eab-PR 3oviet Cybeteetics Tegh-
»ology: I¥. Beamctiptioss of the
A8=13, Kid=%, and K7 Asaleg Cospaters
and of Three Aiscellansoss Rlectiamic
Bevices. Traaslatad w2d odited By
. B, ”““‘- Mw, ‘”ion i

b eollection aof transiations detailing

tochnical spegifications ef tatee Sevien

wrileg enspaters, aad of the BPE-Y
fived-delay wnit, the -5 €8T indicarer,
ani the ¥PEAR-2 ajectronic device fof coa
tralliag tealisng andes. The trasslatiess

BAvE ek sade [ren equgnn spech floe=

L8 SEGELRERS ttﬁiafﬂ OF 5 BF the

Sariel techelearl And scieatific capsumiry

and fof mEe ot @piBiIts a0d YEade FRIES.

Bacasse of this +0d bochsie svihals 4

afbgins of Ve LI RRtion 4T® BT Jited,

MR AFs SO0 JURSLE RS COMERIRIRG S %=

aical acEnrIEy o Jovenied meenlng,

2% . BRiblissd. (500 a)sn Bhidh,

Na=3V8F, Ne=3384.3

F0-hht J- PR Soape Refloghiond a0 4 SeFr
suy of Wepwalvh Plubl-a8 3% CoBputat
Safteelin, P, %, Twhge., IpFil V965,

4 Fmnjes of Sie jale of Haftesfe AR ERen

et f RRAEE ARA e IREE L PAS CRITHENINY

2ot rE IR FIAOEL P2 Rk RPpAASES (X

NY:

softvare research. Primary focus is on
the developnent of computer languages and
representations, tle efficiency of the
prograssing and translatioa processes,

4and the environment in which programmers
and prograss lnteract. The key problea

of sakiug computers accessible to the non-
profosnsional user is alao dirs 1ssed,

32 pp.

R~-8506-%ASA Integration of MNan and
Coaputer ian Prelaunch Checkost of Ad-
vanced Space Yehicles. f. D. Pepler,
J. G. Soal. April 196S.

AD amalysis of the roles, informsation,

and interface display and control require~

sents for different levels of checkout
systea autosation. The levels of automsa-
tion coasidered ate: ({}) samual (the
conpater i3 pCinatily s6éd a8 a switching
sateix); (2) sminisal (Guae of the sofe
routine coattol asd evaluatioa fusctions
are delegated to the cosputer); (J3) sod-
atate (the test esjiaeer can lwara sore
about his Systan's parforsanca tatough
feedback and roferesce isforsatioa): asd

(%) advanced (the chechkowt systes cae

adapt to pretast sodificetioes sad can

reprojcan test opaelations oa 1line). Thae
atuedy Jistindulines petveasa (ke NaCrdware
anid softvare aspects of a saR/CoRputes

Interface and strestcs the ieportance of

prograsaing rather than pansl 2ad coraale

deniza, 92 pp.

AR=4S 1 =ARPR The Relianlility of
srousd=Rased Digital Caspetars. R. X,
boes, B, Bershav. June 19405, )

A ALUSAPE 10 Sdtibate T avaiiabilicy of

42 4ata piacessar by stafting sits the

ssallest part amd uwst_;gaun: its fail-

e heidvior, whiles concuttwatly constrvet=

183 & ssthenatical sadel of systes avail-

ARiiiNy eniew ives Lo desiced resalts

far & vide wafiesy of sysess if Lhe Fail-

nie hekidior #f (e part, he Seftice fea-
ta9gas, 404 e 5200 of Lha SFuted are

1329, Fstimdtes af cerreat asd predictad

g._m. S availanilaty ppaar 45 a faection

[t Side of the processdr 304 (We tfje

#f seEvice provided, Alse stadied ave

grenlens af crrcein desigh, 1ejicel demide,

PEIFABRIAY, #0) Gaivtenadee. 29D BP,

ﬂ““ﬁ:l

= 4B Py The e,om:bi‘;”cmnpn
§;‘§‘.“a n, Axy, . Ta By Ts ¥,
Zieke, Sarens 1366,

A capiota definition of e Tarmat ased

Faf @asalds oh APt Laf® Abd 4 de-

SEEAPLIOR Af e TRELines af the Catalm

183907008 pt Spates. CaAatalid Baps, Eatax



log data, and tape labels are vritten as
logical records in a specially designed
blocking format. Beginnirgs and ends of
blocks, physical tapes, and catalogs are
explicitly marked. The Catalog Input/
Output System offers a variety of input/
output unit-control operations in addition
to the commands for reading and writinyg
data in catalog foraat. The reading and
vwritiag coomands are implesented on three
levels: LlLevel III handles individual
4ata; Level II reuds and writes logical
roecords; and Level I processes blocks of

finformation. 7Y pp. (See also RMA-3645.)

E-0563-P8 Coaputer—Assisted Rainte-
namge Planming. P, J. Kiviat. July
1965,

L deszcriptics Sf 3 cospatar progeas ot
planning and schedslis] base maintenance,
support and training activities. The in-
puts are descriptions of bame flying pco~-
gtams and saintesasce, suepport asd trais-
18y policies; the outpets are displays of
hase rejoiresents foc personnel and equip-
neat, #orkload coatrol job chack 1lists,
and persaosse]l asd equipmeat dispatch
widers. These OUlpuls take into com-
sideration the SChednuled mintssance sup-
$ort and training tasks, but do mot pro-
¥ide astspates af sanpavel of ejuipaeat
far wpschedilod sriatapapce, 62 pp.

Tz B I=945A Zeparable Relusdamt Cow
PUCBES, 1x D "4;‘;“ i~ T, %ast,
Sestonber 1965,

2 ssgestion for 48 arrasgenemt of cop-

peney tpdple gedandancy 1o provide three

wereis of Conpatational eagabilivy: (@)

2 Yizly redemdant cospater, () <+ deally

feiusmdant congiuter plas a single cospeter

capaple of sari19y indopopdently, and (€)

1.2 fanctionally independeat CoPpatets.

Tiis atrasgeseat 2llnes & failed emit 9

we Seiptesed gt akd shet Jdoen far remiT

snade st3l) proviiisng vaiit-in self=chacik=

u;; 2f Ak SFeratif) EORPUILTr STsLed,

w3 b

Itk o= PR Tabilar Represeststions of
culsisariate Paseiions==8ith Lpplice=
tiads 19 Torojfdihie noleling, 9. ¥,
Paesy.  Fesfeafy 1907,

An aralgsis af «he coPpItalione) Fpace~

nine T I9QET oF #afions 1ablael Tepre=

FRLA B8 Of sslcrvatiave Tanctions,

FAFLRCRIAZIY VapRR FpRIc Fepfeaientalion

TRERAL RS, Pelfol MR CORIRELSMS an

Iflatad 19 TRFIAIR SAGOLRBRAE, RTTAH
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able grid (microgrid) differential alti-
tude method of tabular representation.
The microgrid representation is found to
be generally superior, but many probleas
have speclal properties which make other
sethods aore efficient. The foraulas
given are upper bounds of time and cost
for each maethod; they shov whether or not
it is necessary to analyze a problea for
special structure to make it cosputation-
ally tractable. Polynonial, statistical,
and analog sethods are discussed briefly.
Graphic input devices, such as the RAND
Tablet, facilitate pre;:~cessing and re-
duce costs in elapsed 1im2 and dollars.
Appendizes give an algorithn and coaver-
gence theorea for the coatour tree repre-
sentation, and describe the Rand microgria.
B0 pp. Ref. (See also RA-5081.)

RN-4685-p2 The Cataloy: )\ Flexidble
Data Structare for Aagnatic Tape. A.
Kay, T. 9. Zioke. Octobecr 195.

An ontlise of a geaeralized :torage sChoms

for large filas of Siqghly atrectured data

(or catalogs) aed a descriptios of theiy

tealization on sageetic tage, PTack datan,

large or amll, i3 assigeel Lo ane of o

susbar of data classes of which a saer way

define asy nuabar. The ovar-all orgasiza-
tios of a catalog is giver hy a Sap that
iaposes a tree sStrectelre on the et of
data elasses. Catalogs say participate

43 individeal data is other catalogs sSo

that the structate of 2 file may be recwr-
sive, A flezible addressing ape ROt
only facilitates the retrieval of date and

sots of data ip tespoase (o easily forew~
lated reqeests bat also pr:vides & Hasis
for qsﬂatiw catalegs. Geseral procedares
ealied wrassforsations cas ae ssed to de-
tive catalods with sev atfsntetes (ros

existing catalogs., 32 pp. (See alse
Kl"”o.)
RR=8723=PP Ivept=Cuain . i09 CRarting

in AMITOSATLT & Ses Yexziom. Fe D,
astler, 4. 7. Gatto. Omloes 1769,
4 Jescriprtior -7 a sev and wmorte flerible
AN LIc ewes .~Thain FlovchattLing teck=
ke Eeildt 0o the ecarlier AUTOSATE seided,
The Searrandent (1) Jiscesses the spstea’s
threoar phasas f(documestiiag syater Tloen,
LEARS1IALANG i2DHES AINLD machineEeailable
farn, and prodacing event=chain [low chares
by zoRpnRr) ] (2) opares Lhe e Gjstan
Witk e Bld and CORIIARES The CRARGRE Lhat
Frodaced 155 13) 31§85 88 SFSIENtS four
Sptians FOr auiputs and pIGCessiag] ard (4)
affera dotallad process €Rhifis, ;IOFARS
JiaN 35, ABA Speral u'z AASLEVELIMNA,
?? ppe (58w 3ise = IN
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RM=4782-PR A Computer Simulation of
Adaptive Routing Techniques it Dis-
tril ted Coamunications Systeas. B. W.
Boehs, R. Mobley. Pebruary !566.

Description of a computer mod:. 'l of a dis-

tributed comsunicationz systea. It is

vritten in PORTRAN IV and is desigoned to
tast various 2Zaptive message routing
technijues. The progras simrlates the

Progress of wmessages through the systen

and measures the effects of the routing

techaiques® adaptetion t> specifioed de-
greeas of Jdestruction of :ta links and
nodes. A listing of the progrtam is given,
plus the pitfalls to avoid in developing
sislilar programs. a4 pn.

RE-479)-P2 Relational Data Pile: A
tool fof Rechanized ITnfecence® EFecition
and Data Retrieval. R. E. lLevien,

. E. Baroa. Decasler 1%65.
A descriptioa of the backgrosnd and status
of a curreat projoct oa astomatic data
storage and retrieval. The research es—
rnntos the development and testing of
ical techaigues for Jdata retrisesval aand
inforence-sakiang. The techaiques are
being isplesested in the fors of cosputer
xoatines and toated on 4 large bdody of
facts conceraing the field of cybersetics.

Tarioss sectioas presest the thworetical

bane of the grupontl aystes, a sessaly of

the tmory of relations, typical data re-
triovael regessts, the key probless of
inference, techaigques for practical reali-
sation of the data file, ostpet prohleas,
storage and processisg probdleas, the data
tiln a5 a vhole, the quastion of litera-

Lere searching, and fetere sSteps to de

takes (o extend the capabhility of the

systeo. 1027 pp.

AR=GE10=PR Soviet Cybervetics Tech-
aelogy: ¥, Soviet Process Coxtrnl
Cospaters. Trasslated by ¥. 8. Relland,
de Gazley. Edited by ¥. ., Harve,

i, &, “1!“‘. soveaber 1%5, .
Petails ef @19t recestily develaped Sovien
contral conpaters. The tramslatioes fros
Boviel couroe saterial (vhete iaforsatios
a8 the sachiees appeared) are estoasively
ssantated. A1l pictwres a0d diagrans food
the origisal sontce iteas are iscleded, as
sell a5 sewersl photographs (£0d other
SoNERE. The &ditors have appesded aaay
eEplanatary soles asd consesis, and have
catefully checkod each nachine deseription
fron a 1echilojical standpoint. A ap=
pondis contaias a» alphabetical listing of
ell abhievialLions ¥ D the ariginal
RuEsia0 T6eItR. 92 pp.

oJ

RM-4B849-PF Integrating Base Mainte-
nance Management by Unifying Its Infor-
sation Systess in Manual and Cospa-~
ter—-Assisted Environsents. I. K.

Cohen, E. V. Denardo, P. J. Kiviat.
June 1966.
Sugyestions for isproving maintenance
sanagesent by unifying the information
systes and by integrating the maay func-
tions of the teas. The suggested innova-
tions are: (1) integratiom of several
aanval Jdata acquisition systess arcund

the on-guing control of tlight—-line sain-

tenance; (2) extensioa of this integra-

tior to allied saintenance fonctioas; (3)

use of 4 cosputer to genecste documents

for the managesent of praplasned activ-

ities; (8) iantegration of other maistenance

functions vith ¥o. (3);: and (S) full use
of an on-linn cosputer for further isprove—

Raht of Che Ttoal-tine function and coordi-

aation of zeveral saintonance sasagesent

function . these ateps are to be vieved as

a genera: juide rather thas as a rigid

sequonce of {spleseatation. 73 pp.

RE-U220-PR Cospater Rostisen To Read
Batural Text ia Coaplex Forsats. P. A.
Graves, D, G, Rays, B. Ray, 7. U,
Zleho, Augast 1966.

4 deacriptioa of a systes of IBR T080/8%

sabroutines that will acoept mataral~lan-

goaje izpat with cosplex formats~~e.q.,
fros booka, iocnala. geestiossaires,
clippings, library cataloq cactda-~pre~
by any typeaettisg device or eother
sachiae (typevriter, tquucb. L 11-79 PO

Inpers are traancribed by the competer into

» standard code foL sachine procensing ard

can be rearranged isto asy desired format

for storage or outpat, Differest hinmds of
inforsatios are recogsized by explicit
rarlers, positios oa the life or page, OF
systactic clees am by other iteas. The
sebroutises can d» uned siagly or together;
they say be called from either PORYTERAN or

BAP prograss. b detailed programmers’

geide is iscleded. 183 pp.

AN=5005%-NASA foport oa 2 Desoastratioa
Tast of Conpater-Assisted Countdown.
5. B, Dremner, 0, T. Gatto, T. B,
Vissiewshi. Aatch 19%6.
aAn investigation of the iaweractios de-
tuoas Bad Md corpater in a conntdown
eavireasent. Possible benefits asd prob-
1eas of elieading cobpater coslrol arte
alio esplored. The descasiration test
el)8ines cowtdova {ron the erecutlive~
conttnl lewmi, i.2., lownch ditecter,
9L GAPpRTVPISOE, or lavach=vehicle teat
esndactor. Tesls and operatieas a 4
A& i a porsal coentdows sctipt. 2«:
hatdvare test cospoReats ceasist of the
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coaputer and the Rand Tablet, a man/ma-
chine graphical coesunication device.
Using the Rand graphic system, the exec-
utive can experiment, interrogate, pre-
dict, issue coamands, and receive re-
sponses on a cathode ray tube display
from the central processing unit. Out-
puts j.esented include information deal-
ing with time, script, status, and oper-
ational and engineering data. The test
introduces an innovation that enables the
executive to act on-line with a simula-
tion of the countdown: he :can sake
changes to the script or to the siaula-

tion. 38 pp.

RN=-506-ARPA Real-Time iHecognition of
gandprinted Text. &. F. GIcRel. Gcto=
ber 1986.

Describes a progras, written in IBR 160
Assenbly Language, that allows the user
of an on-lina coaputer to primt data aad
directives on the RAND Tablet with a
special pen and have them recognized and
displayed issediately. The schease recog-
nizes 53 letters, nasbers, and syabols in
a vide variety of printing styles, re
4uiring only the usual comventions fol-
lovel on coding foras. High-resolution
point=-bLy=-point pen location data are
Jathered, 4isplayed on the cathode ray
tabe screen, and analyred while the
Tharacter is beiny wvritten or drawva. An
ayoraje 100 data points per stroke (one
e3ch & msec) are collected, filtered, and
thinned. A stroke is identified by such
vlies a3 sejuence of diregtions, cormners,
233 ord=point location, and alse by con~-
textyal clues vhen necesasary. Nultiple
stroke sysbols are regoynized by the
1dentification and relative location of
the constituent strokes, regatrdless of
the ofder in vhich thef are written. The
rea track is displayed until the character
is Frecojrized, and 15 then replaced hy a
standard hardware-geperated versiom of the
eraracter. Previously writtea saterial
fenains on the Jisplay until repoved.
€hanges, imsertions, and deletions are
©3516E than vith pencil apd paper. Ex-
periseats with groups of proqgrasaers,
wajiaeers, apd secretaries indicate that a
Nalf-howr trainsing perjod is sufficient,
with 90 perceat issediate vecogaition by
the systen. The schede 15 ib daily use
in an experisestal jrobles salviag systea
at Raad. %9 PPe Rete.

p=5028-PR JOS3:  2rithkastie and Punc=
tioe Tvalnetion Routises. T. . Grees=
vald. Jeptesber 1966,

A deseription of the programning of atith=

sevie add fubRetion evaladtion fowtires for

J033 Eros 4 projramrer's paoist of vies,

N

JOSS functions are divided into three
groups: arithaetic operations ({including
exponential and square root), elementary
transcendental functions, and nuaber dis-
section functions. The four arithmetic
operations (add, subtract, multiply, di-
vide) and squxTe root treat the operands
as exact nine-digit numbers and produce
true results rounded to nine digits. De-
scriptions of the arithmetic routines are
presented in gross verbal flow-charts,
aaplifjied by commentaries. The discussion
of the transcendental functions enphasizes
the analysis done to achieve almost
nine-significant-digit accuracy in the re-
Zuits and shovws how special cases are
handled to hit cectain "sagic®" values on
the nose. Prograa flows of the pumber dis-
section functions demonstrate how a sophis-
ticated tool say be SUpplisd €O the usSer
vith trivial expenditure of programasing
effort. 51 pp. (See also RN-5058.)

RA-5048-PR JOSS: Coasole Service
Routines (The Distributye). I. D.
Gremnvald. Septoaber '966.

A description of the function of the JOSS

distributor, which handles all input and

output fros the uyser stations and tele-

types. A sajor desiqn criterion was %o

prevent "stace~down,” a coadition in which

the computer and a console Eay be waiting
for each other. The distributor sakes
certain that each comsole iz in the appro~
priate state, transmits apd emcodes all

Asput wnd ontput, keeps all liaes vithin

allowsd lengths, ensures that characters

are pot loast during carriage returms and

Page changes, and soes that upper or lower

case is prinmted according to user®s type—

wECiter ghift. Whes the comsole is turned
off, the distridbutor disables the station
while the somitor "tidies up,™ and then
enables it for the pext user. An Appendix
cantains progran documentation, coasisting
of a 3tation Control Registor table aad
the Rine corsole service routimes. 38 pp.

(3ee also RA~3058=PR.)

RE~5056~PR JOES:
flelpful Assistant,
Aazust Yhé.

A step-by-step danoastratioa of JO35~-a

Systes designed to provide the individwual

scieatist aad engiseer with a perdonszl

cosputational service iunsediately avail-
able, whenever required, ia his own vork~
iny eavitonseat, The distinyeishing fea-
tures of JDI3 greg mebile consoles
ojulppey with electric typevriters for
input apd eutPuty Lighly tealable ard
s9verfal lasgua jo fof numeric coRputativng

e )lish capitalization, spelling, and

PUBEt Mtion talost ecasy editings uiek

fatroduction to a
Cs L. Baker.

-
A
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response; exact input; familiar decimal
arithmetic; exact output; and renport-
quziity formatted output. The intimate
iuteraction betveen man and =achine per-
mits the JOSS user to exercise judgment
contirnally during the course of computa-
tion, changing and modifying the proce—
aure as he wishes. This is one of the
unigue aspects that distinguishes JOSS
from other systems and has led to .its

. enthusiastic adoption by the RARD staff.

This talk was piesSented to the Eleventh

Annual Data Processing Cconference at the
University of Alabaza Birminghams Center

on & mMay 1966. 50 pp.

RA-5081-PR A Compact Statistical Heth~
od of Topographic Representaticc. B. W.
Boehn, J. E. Riebex. February 1967.

An information regenearation method embod-

ied in a PORTRAN progras for atoring topo-

graphic smaps in a digital coaputer in com—
pact form. A statistical model of the
terrain ia used. The major outlines of
the topography are entered directly. When
the altitude of any poiat is desired, the
interstices are "fleosbaed out® by regetera-
tion fros the probability distributioa of
altitnde variations, thus trading coasputer
storage for exzecution time. AnY deaireqd
degres of realisas can be achieved at in-
creaned spaces/tise cost. If realistic
ropreasentation of a particular area is
needod for detailed analyses of the in-
fluence of terraia, the direct representa-
tion methods described in RR-8636 are roc-
oswended. The statistical sethod is pref-
erabdle for broad-brush analyses, im par-
ticular for terrain variatiom in a Roale

Carlo analysia.

67 pp. PRef.

KN-5085-PR A Coaputer SYstea for In-
fercace Execution and Data Retrieval.
R. BE. Leviaa, N. B, Paron. Septesbder
1966.
Describes the Nelatiomal Data Pile, a
cosputer-based data retrieval syatem noyw
partly operational, capable of storiag
millions of facts and of retrieving data
both directly azed through logical iafer-
once., A large collectiom of inforsation
about cybernetics research was used as
the data base., PFacts are stored ip the
fors of senteaces in an artificial isfor-
matioa lcninaqe. fach represeating a bi~
nary relationahip between two eantities.
Data ate eatered b! ssans of special in-
put forms; a translation program in a
special programaisg laaguage, PORERNAN,
derives the relational sentences that are
then internally coded and atored in the
data file. An intemsional file that stores

facts about telationships permits many data
ﬁenteuceﬁ to be derived vhen needad,
<

o2

rather than stored explicitly. Counting
space for all auxiliarics, one IBAM 1301%
disk holds 232,000 sentences in the infor-
mation language. The system operates on
an IBM 7044 computer. 35 pp. BRef. (See
also RE-G793.)

BH-5108-1-PR Russian-Bnglish Diction-
ary of cybernetics and computer Tech-
nolagy, Second Bdition, Revised and
Enlarged. W®. B. Hollandl. Pebruary
1969.

7he second edition of the Rand Russian-BEn-

glish Dictionary of Cybernetics aad Com—

puter Technology contains over 300 nev

major entries, making a total of 2050

sajor entries and about 3300 sabentries;

each subentry defines a key teta as it
appoars in frequently encountervé phrases
and special constrnctions. Nany ‘correc-
tions and igprovesunts to the previous
definitions have been pade. A3 bufore,
entries are made for teras encountsred in
the Soviet cyberametic literature, wvithout
any atteapt to define the field or %o as-
seable a coamplete glossary. The diction-
ary is entirely sachine-processed frca

Punchcards and mageetic tape, aad is pho-

toreproduced Airectly from cosputer print-

oat. 261 pp. (aw)

2A-5%29-P2 Programsing by guestion-
naire: How to Construct a Progras
Generator. P. R. Oldfather, A. S.

Ginzbarg, R. B. Barkowitz.

1966.
A reforance mapual for the Prograssing by
Questionnaire technique, presented in
sefficient detall to enable a prograasaser
to construct a progra® gemerator. rasili-
arity vith the coamtent of RB-3860 woumld
be helpful to the user, and a kwowledge of
SIASCRIPY is mandatory. The farass, use,
and operation of the four coapoaensts of
the progras gemcrator are described in
detail. A suasary of techmical details
and coaplete Editor program listiag are
included 28 appendixes. 153 pp.

Yoveaber

an=%135-pP2 Soviet Cybermetics Techaol~
ogy: VIX. ALGEC-—Report om am Algo—
ritheic Lna!ncqc for Econoaics Calcula-
tions (Prelisliaary Vecsion). Trasslated
froa the Russian by ¥. B. Holland, J. B.
Gaxley. Sspteaber 1966.
A vorking version of an expansioa of the
iaternational bhigh-lovel computer language
ALGOL 60 to asset Soviet ecomomic plasaln
peeds. A coamittee headed by N. A. Korolev
vag directed by the Soviet goveraseat to
cteate such a language. ALGEC converts
ALGOL 60 for uae with the Cyrillic alpha~-
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bet, provides for Landling text, editing,
list processing, and for access to indi-
vidual iteas on lists and arrays. T Rand
translators of the Russian draft shov all
changes from the origimal ALGOL 60. ALGOL
conventions ignored by the author have been
rfestored, and ambiguities clarified. Defi-
nitions of teras and syntactic units have
been indexed. BRussian-English and En-
glish-Bussian glossaries of all ALGOL and
ALGEC teras and an anno':ated bibliography
of 12 Rand publications on Soviet cyber—-
netics technology are appended. 158 pp.

RM1-5136-PR Soviet Cybernetics Technol-
ogy: VIII. Report on the Algorithamic
Language ALGEC (Pinal Version). Trans-
lated from the kussian by W. B. Hcllanad.
December 1966. .

A translation of the final version of the

nev Soviet Algorithmic Language for Bco-

nomics Problems (ALGEC), a general-purpose
computer programming language that can use
both Latin and Cyrillic alphabets and
cither Russian or Bnglish reserved words.

Based on ALGOL 60 and SUBSET ALGOL 60,

ALGEC has been modified to permit tle

handling of tables, records, indexes,

and documents of complex format and vari-

able length; and to provide a means of

selecting and prorcessing individual items
fron such docusents and from nonnumerical
textual matter. Xdeas and input-output

procedures were taken from COBOL-61. The

asnorandum includes a translation of M.

Korolev's article on the development of

ALSEC; a brief bilographical note on the

Puxsian authors and editor; a Rusasian-En~

;l1ish glossacry of ALGEC tarminology; and

an Znglish-Russian glossary included in an

index to definitions of terms and syntac-
tic units. A bibliography of Rand publi-
cations on Soviet cyberretics and computer
technology is appended. 152 pp.

R®-5150~-PR A Simple Scheme for Pormal-
1zing Data Retrieval Requests. P. N.
Tonge., May 1967,

A description of an experimental scheme

for translating data retrieval rejuests,

axpresaed in reasonable "natural” lan~
guage, into a formalized format. The asim-
ple tramnslation procedure, which immedi-
ately feods its proposed translation back
to the analyst, uses rules depending on
the position of vords in the reyuest and
simple semantic information about the

claas of vords. It iz programmed in a

list processiny languaye (IPL-V) and is

oriented tovard a4 relational file organi-
zation. The present scheme is designed

to process a ainjyle request rather than a

dialogue of requents and retrievals. Also,

1@ translation procedure ia not yet

coupled to a retrieval process. 38 pp.
" Ref. -
RM-5157-PR Soviet Cybernetics Technol-
ogy: IX. AMLGEC--Summary and Critique.
¥N. Wirth. Pebruary 1967.

A summary and evaluation of the prelimi-
nary and final versions of ALGEC, the So~-
viets' Algorithmic Language for Economics
Problems. A computer programming language
for economics data processing, ALGEC is an
almost pure extension of ALGOL 60. The
deletinns are in conformity with the
IFIP-coproved SUBSET ALGOL. The exitensions
add feutures obviously needed to handle
nonnuserlic data. While not a complete
list processing language, ALGEC appears to
be adequate for business data processing,
vith the possible exception of decimal
arithmetic. Also, input-output transfers
cannot be identified by source. The re-
teantion of nested strings from ALGOL is an
unnecessary complication, and the use of
COBOL-style data structures (lists) pre-
cludes the handling of data with complex
and dynamically varying relationships.
Definitions lack precision, and the seman-
tic and syntactic rules are unrealistic.
51 pp. (See also BM-5135, BN-5136.)

RH=-5162-PR Programming by Question-
naire: The Job Shop Simulation Pro-
gram Generator. P. N. Oldfather, A. S.
Ginsberg, P. L. Love, H. N. Markowitz.
July 1967.

A description of the Job Shop Simunlation

Program Generator, an application of the

Projramaing by Questionnaire technique

developad at RAND to reduce the cost and

time required to produce large computer
programs, particularly those required for
simulations of portions of the Air Porce

logistica systea. The user can obtain a

computer program by filling out a multi-

ple-choice questionnaire covering aspects
of the job shop he vishes to simulate.

Ansvers are punched on seven cards that

are fod to the program ygwnerator, which

checks tha anawers for cousistency, gen-
erates the progqram, and produces the data
spocifications. Thae user then completes
the data deck according to the specifica-
tions, adds it to the end of the program
deck, and subsits the entire program to
the computar. The output consists of in-
tecim reporta on resource utilization,
job statiatics, and gueue atatistics, and

a final suamary report. The functions of

the various routines and the meaning of

the variables in the SINSCRIPT definition
deck are qgivea for the uue of SIESCRIPT
prograsmaera. 115 pp. PRefs.
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RM-51683-PR The Application of on-Line
Graphical Techniques for Programming
and Opsrating a "Moving Network"™ Moni-
toring Display. L. Cchesler, R. Turn.
January 1967.

lescribes the structure and operating

procedures of experinental computer pro—

grams used to simulate a real-time moving
netvork display of spacecraft checkout
operations. Proposed in RM-4678 for

use Lty the human monitor of an automated

prelaunch checkout, the systeam dynamically

shows, in network foram, the successive and
concurrent stages of a coaplex process.

The prograas were written in NAP for the

IBN 7080/7044 compater systen to be used

with the BAED Graphic Input Tablet and a

cathode ray tube display screen. The Tab-

let is msed for on-line construction of the
initial netwvork and for oPeration of the
simulation prograams. (A coaplete progras
listing is available on request.) 98 pp.
{See also RE-4122.)

BR®A—-5216—-PR JOSS: User Scheduling and
Resource Allocation. G. E. Bryan.
January 1967.

A detailed description of the monitor,

the supervisory unit that exercises over-

all control of tho JOSS system®s operation.

The monitor acts as a scheduling,

resource—allocating, and synchronizing de-

vice, deciding priority and ensuring that

all data and hardware necessary for a

particular action are sismultaneously avail-

able. This memorandus covors the priority
queue structure, the hardwvare coaponents
coaprising the JOSS environment, amd in-
structions for operations of the JOSS sys—
tea. 98 pp.

RB=-5217=0R JO0SS: Accounting and Per-
forsance Neasureasent. G. E. Bryan.
June 1967.

A description of those portions of the

monitor, the JOSS systea's supervisory

unit, that produce accounting records=

for charging functions and that gather

perforaance statistica descriptive of

typical user operation, over-all systea
usage, and machine perforsance. Charges
for JOSS usage are based on the product of
aachine time and core space required plus
the product orf space and time required for
long—-tera storage of prograas and data on
the disc file. Charge units are accuau-
lated during JOSS operation and recorded
onh maghetic tape. The reports produced
from the tape records record charges and
other characteristics of individual JOSS
sesaions and the total usage hoth by de-—
partaent nuaber and by project number.

Much of the code and storago in the JGSS

sv~tes is devoted to recording the occur-

ERIC &3
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rence of events that will help determine
the systen's performance and its operating
environment. Certain data are displayed
each minute on the JOSS master console,
and other more global Jdata are recorded
in memory and displayed every four hours.
The four-hour summary is periodically re—
duced by a J0SS program to give profiles
of both the system's over-all operation
and of the characteristics of individual
usage of the system. 69 pp. Bibliog.

RB-5218-PR JOSS: cConsole Design.

C. L. Baker. PFebruary 1967.
Describes the developaent at Rand of a
reaote typewriter console for use with
JOSS, Rand®'s personal on-line coaputing
service, and deronstrates the extrese
care that nsust be taken to design an ac-
Ceptable console for personal use by cas-
uval users. The input/output version of
the faamiliar IBM Selectric was selected
35 the central element of the console be—
cause of its excelleat keyboard feel, its
high-quality output at a speed of 150
vords per ainute, its compact size, and
its relatively low noise level. Prisary
considerations in the design of a console
to house the typewriter included dimen-
sions required for operator coafort and
convenience, console mobility, the pro-
jected nuader of required electronic com—
ponents and their packaging, and the in-
corporation of the associated switches and
indicator lights in a sazll auxiliary con-
trol box. Discussion ¢f the physical con-
sole is followed by an overviev of the
logic required tu enable the user and JOSS
to share the typewriter productively in an
interactive conversation. Finally, a de-
tailed description of this logical design
is given in hardware teras. 125 pp. Ref.
Bibliog.

BN-5220-PR The JOSS Primer. S. L.
narks, G. ¥. Armerding. August 1967.
Introducton to JOSS, RAND's time-shared
coaputing systea, for the baginning user
vith examples illustrating the systea's
basic elements, which can easily be
learned without programming experience.
Seated at a mobile console connected to
a coaputer via telephone lines, the Pria-
er reader follows the instructions step
by step, duplicatinyg exaaples, trying
variations, and observing results. He
types coamands in iaperative English
sentences, instructing J0OSS to perfora
procedures in arithsetic, algebra, trig-
onometry, and logic. JOSE respounds with
answers in user-prescribed foraats and
vith error messajes that help the user
corract errors and resume procvessing.
To axtend the beginner's knowledge of
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JOSS, the Primer concludes with lists
of J0SS comzands and functions and sug-
gested reading in the JOSS literature.
44 ppe.

R#—-5257-PR JOSS: Disc File Systen.
I. D. Greenwald. PFebruary 1967.
Describes the user program and data stor-
age system of J0SS, Rand's personal, on-
line, time-shared computing service, in
order to provide maintenance personnel
with program documentation for the cor-
rection or modification of file—handling
routines. The J0OSS filing system pro-
vides the user with a service that will
save him from retyping frequently used
prograss and/or data. It will also sup=-
pPly a limited program-chaining capability.
Since this type of service implies low
user demand for file action in teras 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 assoiated core
buffers is of considerable concern.
43 pp. Bibliog.

RM-S264-PR Computer Aids for Aerospace
Design and Engineering: Innovation,
Econoaics, and Public Policy. C. P.
MzLaughline July 1967.

A discussion of the application: of conm-

puter systeaws to the weapons systens de-

velopment process, with emphasis on the
role that the government might play in
promoting, supporting, and implemenrting
develogpment of new computer-based systens
for engineering support in the aerospace
industry. Potential payoffs to the gov-
ernnent lie in reduction of design costs,
inprovenent of design and product perform-
ance, enhanceaent of engineering creativ-
ity and productivity, and reduction of
lead time for design, prototype produc-
tion, and final production. A number of
alternatives are open to the government

in increasing the rate of development and

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 ecoronic

benefits that would result. 60 pp. Refs.

R¥-527C~-PR JOSS: Central Processing
Routines. J. W. Smith. August 1567.
A reference guide for J0SS users to (1)
the language used for couching instruc-
tions to JOSS; (2) JOSS's responses to
instructioas; (3) the collection of ma-
chine—-language routines (in .J0SS's central
computer) responsible for interpreting and

responding to instructions; and (4) the
details and decisions that bilaterally in-
fluenced the language and the design and
implementation of the routines. The ayr-
iad details of total system design are
given constant exposure, and particular
enphasis is placed on the delicéte balance
and symbiosis that must exist among systen,
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 flow-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.

RM~-5288-1—-PR Digital Computer Siamula-
tion: The Allocation of Computer Time
in Comparing Simulation Experimeats.
G. S. Fishman. October 1967.

An iaproved step-by-step procedure for

minimizing the computer time needed to obh-

tain a specified statistical precision in
the comparison of simulation experiments.

The simulations are considered as covari-

ance stationary stochastic processes, as

explained in RM-4393. Well-kaown
time-savi methods for reducing variance
by inducinp positive correlations between
the experiments and high negative corre-
lations between replications are included
in the procedure. Results shows that for

a given level of accuracy, significantly

less computer time is regquired when sanmple

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
when each process is highly correlated.

The suggested two-stage procedure pro-

vides initial estimates for deteraining

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 pp. Ref.

BM-5290~ARPA Dataless Programming.

Re M. Balzer. July 1967.
Preliminary specifications and an exanmple
program of the Dataless Programmning Lan-
guage. Based on PL/1 syntax, this high-
level computer proyramming language shares
many features with APL, some with COBOL,
and uses the "bug" (pointer) of L6. Bas-
ically, the program is a set of specifi-
cations of manipulations to bhe performed
on a set of data values without regard to
the details of data representation, ac-
cessing, space rejuirements, etc. These

A
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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 program;
thus the data representation can be spec-
ified after the program is writtem. Fa-
cilities are provided for handling arrays,
iists, donble lists (with forward and
backwvard links), rings, double rings,
structures, and structures of other struc-
tures, such as arrays of lists of struc-
tures. Othsr data representations can be
used by providing the necessary data
handling algorithas, which may incliude
calls to external programs written in any
language. 52 pp. Ref.

RR-5322-PR JOSS: Problem Solving for
Engineers. EB. P. Gimble. May 1967.
A step-by-step demonstration of the basic
principles of JOSS operation to enable
engineers to solve progressively amore in-
volved probleas in numeric calculation.
Following an overview of the JOSS systen,
including descriptions of the console and
language, examples of JOSS input and out-
put demonstrate how the basic comnands,
both direct and indirect, are applied.
Direct commands are used to solve prob-
leas vhen only a few answvers are required,
and indirect commands- are used when many
ansvers are required, vhen many variables
are to be set, or vhen a number of steps
must be performed in a prescribed se-
guance. Special JO0SS techniques allow
the user to choose between several accept-
able commands, to minimize function argu-
ments, and to direct J0OSS to "dress up®"
output with headings and condensed print-
out. A filing system provides long-terms
storage for programs and data and elimi-
nates the need for retyping frequently
used material. The appendices include
a list of legitimate JOSS commands, a
description of the use of expressions .
and propositions, and 2 discussion of the

gvailable JOSS functions. 85 pp.
» .
RM-5359-PR JOSS: 20,000 Hours at the

Console~—A Statistical Summary. G. E..

Bryan. August 1967.
Results of the first year of J0OSS opera-
tion on the Digital Equipment Corporationmn
PLP-6. The gathering of data for revenue
accounting and for producing performance
measures of the J0SS system and its users
is a major function of the aonitor, the
system's supervisory unit. AS generated
by the instrumenting programs, statistics
on usage indicate that over 700 individuals
make use of J0OSS service. Bvery month 409
different users generate over 200 sessions
each day. Typical user sessions last 45

minutes and average 4 minutes of computing
time, although 50 percent last less than

7 seconds. During an average session,
15,000 JoSsS statements are executed, and
68,000 arithmetic operations are performed.
JOSS user requests are substantially dif-
ferent from those made on other. time-shared
systers: there are a relatively large
number of requests for short amounts of
computing and a relatively small numnber for
a large amount of computing. The amount
of computing, however, is by no means
trivial, as seen from the number of state-
ments and arithrmetic operations performed.
45 pp. Refs. Bibliog.

RM~5367-PR JOSS Notebook. Ge Ea
Bryan, E. W. Paxson. August 1967.
A loose-leaf reference guide for JOSS
sophomores, who have had experience at
a console and are familiar with the in-
troductory JOSS literature {RN-5058-PR,
RN-5220-PR, RM-5322-PR, RM-5377-PR). In
addition to the basic tutorial material
on JOSS language, coammands, aad functions,
practical instructions are given on how
to insert paper and change ribbons; type-
vriter settings; procedures for contacting
JOSS; and actions to take in the event of
console, line, or machine malfunction.
Twelve annotated saample prograas are in-
cluded, together with an index that com-—-
plements the heavy cross-referencing used
throughout the notebook. In contrast to
the more technical J0SS publications,
these notes generally eschey detailed dis-
cussion in favor of informal interpreta-

tion and exemplary material. 157 pp.
Bibliog.
BR~-5377-PR JOSS Language. G. E. Bryan,

J. W. Smith. August 1967.
A JOSS user®'s portfoliio contaiking three
brief reference sunmaries of the actions
that can be requested of JUSS and of the
language for requesting these actions.
The summaries are presented in yarying
formats to suit the user's convenience: a
pocket-size book for personal use (Pocket
Precis, 17 pp.), a larger and more complete
piece for dest-top or console use {(Aperchn
and precis, 23 pp.), and a poster-size sum-
mary for the bulletin board (RPoster Precis,
1 p.). The precis demonstrate that the
language provided for J0SS is terse, unam-
biguous, and readable, stressing familiar
English terminology and punctuation and
with relatively fev rules governing correct
use. The speed and ease of imnteraction be-
tween JOSS and the user, the simplicity of
the language, the use of familiar decimal
arithmetic, and J0SS's precise error and
status reporting combine to allowv most
problens to be solved by an understanding

Q
.00

AL |



66

of the problem at hand and a list of JOSS
commanrds and fuactions.

RM-5S424-PR A Svrvey of Soviet wWork in

the Theory of Computer Programming.

R. A. DiPaola. oOctober 1967.
A critical survey of Soviet efforts to
develop a mathematical theory of computer
programming and automatic programming
methods (PP or programering programs).
The study traces the developrent of the
"operator"™ theory of A. A. Lyapuhov and
his associates from its starting point in
program schemes designed to represent
specific problem-solving algorithms to
its algebraic formulatiorn in terms of the
theory of categories., other auvthors have
attempted to adapt graph theory and the
theory of algorithms to the construction
of better programming languages. In con-
trast to PORTRAN, the practical result of
PP has been to raise, rather than lowver,
the level of technical knowledge required
for programming. Current Scviet research
is directed toward adaptation and exten-
sion of ALGOL 60 rather than further
theoretical work, Some of the Russian
work, however, may be of practical rele-
vance, particularly Glebov's synthesis of
operators from measurably simpler ones.
144 pp. Refs.

RM-5428-PR Answering Questions by
Conputer: A Logical Study. J. IL.
Kuhns. December 1967.

A study of the processing of questions

input to a cenputerized gquestion-answering

systerm suck as the Rand Relational Data

File (se= RMN-50B5). 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.

i key problem is the identification of

"re~sonable" input queries. These are

characterized by introducing the concept

of definite formula. A particular class
of definite formulas--the proper formulas

--is especially suitable for machine pro-

cessing. A set of machine-recognizable

sufficient conditions for their identifi-
cation is given, together with rules for
calculating their value sets. The defi-
nite, but improper, formulas are also
studied. It is shown that definite for-
mulas without quantifiers cam be trans-—
formed into proper equivalents. For def-
inite formulas with quantifiers, limited
but useful results are obtained. 137 pp.

Ref.

RM-5437-PR JOS5: Assembly Listing of
the sSurpervisor. (. E. Bryan. August
1967.

A presentation of the code for the monitor

(supervisor) unit of JOSS, RAND's on-line,

tine-shared computer system. This unit,’

"which acts as a scheduling, resource-al-

locating, and -synchronizing device, exer-
cises overall control of the system's
operation. It ensures that all data and
hardvare necessary for a particular ac-—
tion are simultaneously available, and
meters the operation of the system to
provide revenue accounting information and
data describing system performance and
user operations. 193 pp. Bibliog.

RM-5495-PR/RC The Problem of Privacy
in the Computer Age: An Annotated
Bibliography. A. Harrison. December
1967.

A selected, annotated biblingraphy of more

than 300 publications pertaining to all as-

pects of the prohlem of privacy in the com-
puter age. A few publications, though not
directly relevant, are included because
they describe systems with obwious 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 overviewv of the problem of
privacy and the ccaputer; (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 Law Enforce-
ment View of Privacy). If a publica-

tion has not been reviewed, it is in-
cluded but not annotated. In soma entries
(particularly newspaper articles) derived
from clippings, certain facts of publica-
tion are lacking. Since most discussions
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 Constitutiou. 134 pp.

RM-5495/1-PR/RC The Problem of Privacy
in the Computer Age: An Annotated Bih-
liography, Vol. 2. A. Harrison. De-
cenber 1969.

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. The overall intro-
duction is reprinted frem the first volume,
and there is also an overview of the situa-
tion reflected in the sccond volume. The
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=2 BPh.)

29=55%1=p Seviet Cyinrseticon Tech-
salagy: K. CGonsgroress, CGemecal~Per-
peie,; Righ~Predectivity Conputer
Srsteen-=-4 Bevisw, &, Bacrsasian.
mn 948,
A review and evsleastion of the ficst
Seviet book satirely devciel te probless
of aigh wotivity coapating systess.
radl in late 1766, the OOk Teports
o8 stedies condactad at tha Isstitste of
pathesstics in Fovoaibicak. Siace the
Soviet systes of satiosal ecoavsic plaa-
Ring twqeires a volasee of coordisated,
nhtinl sisple caloulatioas, and Sovist
CoBpetar holoz’nm act egeal that of
tha ®est, the ast o Bo Vo Zrwincey and
Iu G, tosarev, have -o:!ht a vay to la-
credse cosputst productivity wvithowt
qreatly iscteanisg techsological desands.
mu solstion is parallelisas: the cou-
1 of 1000 eo-nurs. each capabdble of
L1lion operations pet sscoad, oo that
an vork together o3 Lhe same progras at
tha sase Ciwe. Wowewver, the asthors bhave
aot secoeeded in establishing a aev ap-
proach based ok patalleliss that will
solve the probleas of iacreased produc—
tivity, aor have they sade a coaviacing
case for their basic assuaptioms. The
proposed unu-m 1000 bramch cosputecrs
to achiove the red cranaing s is
anot feasible, mor is the use of ho ene~
ous cosputing media to develop the micro-
atraocture of a system. Hethods of coa~
trolling asd momitorimg parallel algo-
rithas are not coasidered. Although all
theoretical conclusions were seupposedly
verified on the experisontal Hinsk-222
syatem, the actual results are not docu-
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polind sull heie 35 b Slost dessiiplio
of I Gpeistiobn puflotwel, 32 ;ﬁ‘
(Pl LEaniieteod siewipt s, ame = MEQ/S5.)

19=356 =0 A Ieto-Ope Preojisidinyg
Appidech o Schedlieg wilh Liskted
o st S, s b B, titwkwt, L, J.

Yotimen. Josuity WeA, ,
A 2eto~aer Lisest piegressing locsulation
ot Schodalisy prodblees 1t 18 sOlv MWIse=
tile snd eflicieast 1han 487 Othet Aoses LP
torsajstion, It is the ficot focpa.atlica
dusigeed Lo scresscdate sultiple wsosrve
CORNLINIMLE. Bousea's fortsciation can e
(] 31 o do %0, Pal is 4 saspyle cow-
parisos, il twguited 72 variables asd 125
corstisiats for & J=project, 9 job, J-te-
SeUrCe problea cospated with 3) variables
and &9 consiisints for Lhe sew forwula-
tiock. The sev sethod alseo substan-
t1al isprovesest vhea cospares vith sched~
sles based o0 two cosenn dispatchiang telas:
fticst~cose-licst-served and sarliest-
conpletion=date. Tzecatioa tise o8 Sasd's
Isn P0us, ntug the Geaffrioa cosputer
code (see BR-47R)), was } secoais.
other objective fusctiocan are forsulated
in the study and additiosal cosstraists
ace sodeled. Crasplax of lacgec probleas
cevcittes for stantard LP cospster codes
shoved that the pusher of variables asd
constraiats iavolved ate probabdly withia
n0 aote tham one otdec-of-sangritulde of the
aaxiauve ausder that cosld be sdled with o
av:lhhla zero~one computer codes. 959 pp.
rels.

An=5507-PR
ogy: X.

Soviet Cyberaetics Yechaol~-
8iblicgraphy of Literature
Cited iz 1968 Issues of the

Bdited by
¥, B. Holland. Fobruary 1968.
A listiag, b{ author, of all the publica-
tions of Soviet origin, or published in
the Soviet Uaion, that were abstracted in

the 1968 jissues of the !g_fgun;i_“ P;;:
nal-—kibsrnetika a sonthly pubiication

of the All-Union Institute of Scientific
and Technical InZorsation onder the Acad-
eny of Sciences of the US3Sk. (The ab-
stracts acte oot included.) The coverage
teflects the eoxtresely broad meaning of
*cybernetics™ in Russiau: . it iz applied
to mathematical and coaputational tech-
nigues and to all foras of -infortmation,
cosaunication, and control, including pro-
graamed instruction and neurophysiology.
$orfks in seven langsages are included.

All eatries have been translated into
English. A cosplete citation is given
under each author of a joint work. A

list of 55 Soviet publishing houses and
185 titles of journals were extracted froa
the citations. A bibliography of Rana

Feblical ions ah 3otiel Cymibet les »Wi
Conpintet Teehbdlogy inm sppebdtda 369 pps

A= B4 N= D ANPH APAERL==A PAFSE=Pojonnt
Language. N, S, balaer, 9, J. Petwer.
Peplotdet 196V, o

A Swaeriplion, wiiboet Listiey, of APanEL,

s flesibls Sigb~iwvel patsing=-lesgsege o=

teasion (0 FL/71 Whal bas bevd atwd I8 o

transletor fof Patalens Prograseiny

(F0=95298), a posetiul syatak aad fesctliow

Mcte S7ELes, astd 4® oe=~liee Cossand pac-

. PACSe Tugueatls ate stated ie &

BiP=1ide forsat eith apecial segeedcing

teles,. Oa seccoesafal leLice, an an~

sociated pisce of PL/X e is esecated,
usiey as Jata the saccess of failure of ean
altetsative pax asd as stris the
vations eleseats of the parse at lev=
els. APAREL iacisdes patse-tLise sesastic
checis and taclilities for saltiple
ispat-outpat stivass. The initial fsple-

seatation o8 the INN 360 conprises (V) a

preprocsssor that converts APARIL pregrass

iato legal /2% ans, asd (2) the
rea-tise parser, wh is wcitten ia as-

senbly lasgeage. APAREL provides the pat-
te=a-natch capabllity socsally found
oxly is speclal-pucrpone langssges Sech as

SPOBOLA and THG. )8 pp. (WN)

18=-5618-p2 DISPLAY==A Gulde to the
TRACK PORTRAN Dabugging Systea. D. C.
SacBeilage. Bay 1%8.
B Jeide 68 woecking skasple of TEMCK, a
FORTRAN progras designed by Robert L.
flercer of Kirtlaad Air Porce Base to aid
in the debduggiag of other PORTRAN pro-
gtans. TRACK follows all, or sslected
pacts, of the execstioa of a program step
by step azd coples the result of each atep
Oohto an outpat file tape (TAPEQ). The
tape rotains the origisal progtas sase and
may be cospiled and executed as aay other
PORTRAN program. TRACK eaploys axtended
USASI FORTRAN language as used ia the
Control Data 6000 mseries computer systens.
The guide is in the form of am internally
docusented progrtas, DISPLAY, for imput to
TRACK. The Nemcorandua coasists alsost
entirsly of a purched-card listing ana
execuation cutput: (1) a source deck
listing of the DISPLAY program: (2) the
execution output of thg tracked prograa
DISPLAY: (3) a source deck listing of the
TRACK progtam output. The study consti-
tutes pactt of a continuing cffort %o en-
large uponh a source lidrary of prograss
coded entirely in FORTRARN and designed for
rgnnn diagnostic and service use.
43 pp. g

a3 | |
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t L AR A TLE £ T #§ % mig o v SOHENE RES
Fa d. Sttt ety  cwtebe: SvEE,
% bescgiption of s Bchelagphe: s 3 yae
B thee Wand=3uile 2NN FEp} s vmi, ewikh
Gpatted gl ittt $ecale af Bhe o bpaimi
Endasidy. T NS0, Wand Jdecided Lo bed il
IUS owh COPPalat, potily 4% The alvidw of
Jous von Beusash (faf elhon JOKNNIAD eds
savel) o Chenge [Eap D6 siltwd pCOREaD=
slng 16 stated pHOgteasuing, and potily
feon Lhe 1ach of snitable copewiciasl o=
Caltmii. In deslgh, JUMANIAC esd 8 PCLakw=
1on=¢lais sachine, 1L becesse Ofefastive
i 0)8=%9%3, and abinoughk cOMPIiel Ba=
chines greduslily wupetuedeod the nn? of
JONSBIACs capabiidties, At Sad Bigh te-
1iabiliny and ven uowd sntil carly Y48,
vhon il ves fetited Lo the 105 Aeguies
Cosaty Sisess. Besiiw susetous Coalri-
detions 1O the pEOgtamsing att, 4Chieve~
sests detlvind fxoa JORANIAC 4fe Lhe RAND
Tablet asd J0s3, Appesded are & sesstad
dua froe Jobks ¥illiass, thea baad of Rand's
sathesalics depactasnt, urgisg teteatios of
JONIFIAC ite the reported supeciocity
of the nev INE 7013 aad the definitive
sprelisiaary Disceussioa of the Logical De—
sige of as Electrosic Cowputing Instrce-
seat,” by Acrthur Backs, Rersan Solidstine,
and John woo Heasaas. 3 pp. (CD)

2R-5660~-PR The Iat ated Graphics
Syates for the 3-C 40803 I. Usec’s
Banuval. G. D. Browa, C. N. Besh, B. A.
Bersaa. Deceasder 1968.
A descciptioa of the S~C 2040 versioa of
Rand®s Istegrated Graphics 3ystes (IGS), a
sachine- amd duvice-iniepradent softvace
ckage. Ths 3-C 8060 stered-progras 9raph-
cal recordiag systes consists of a ssall
speclal-purpose coaputar, called the Product
Coatrol Uait (PCW); a high-precision cath-
ode ray teba (CRT): a camera; a fiim dewvel-
oper: a hardcopy unit. IGS is prograamed
is PORTRAN IV, with apecial facilliies for
sanipulatiag a siagle character is aay po-
sition. 1IGS cam be called by prograss inm
PORTRAN, PL/I, and SIASCRIPT, as well as
mackise language. Op comsand, it draws
lines and circles, plots :OihLS. coaposos
toxt and tadbles vith headings, and creates
linear or nonlinecsr graphs. One subrou-
tine drava an entice graph to fit given
data, wvith a single call. Only parameters
of interest need to specified; IGS auto-
natically provides default values for
character size, apacing, line spacing,
and othkur format details. 1IGS accepts
user coordinates and translates thex into
internal units. It automatically rescales
graphicai data to fit available space, and
converts graphical to numerical data.
118 pp. Ref. (W)

L Rt LR X 130 Integéainl Giaphivs
spsted Tot $he 238 wIRGE 1.  Seatew
e pgtsedefta Swide, &, . Fnewm,
€. W, Ppathy Be A, ef®an, JSehwdiy
Mg,
» faile fof plogtadewis Swetityd to (M)
lsilll'; of witend 15% so Lepledester fog
Hag «DBD, 12) cosvelt 183 fot slhee -
ehinesi, ot (1) st LA ovd Chetace
et foats 100 wiw with 163, Ditectioes
ate given fog Cusewiting o Jesigned Chag=
octet 160 116 vedlOr=Sifliey tepressola~
Lion, vhichk the S7ites will cotvett isto
dats catds that Soy be slofed 18 & ptO-
tan 1idracy of losded oL a8 individeal
23 )ob. The *HCLOI=sLTAng chitecinis
Ate WSfwsiticted 43 10 KiLe, BhPpe, OF
ofieatation. IG5 perforas for Lhese Pec-
tor charectess all the fusctions the Adan
pecfotas for its CHABACTROS sei--display,
chatacter spacing, liee speciag, tabbisj,
sargisation, 4nd astcestic adjesteea to
sccoasolate chaages. Special debugging
coutises are provided to tost viether
a font looks and perfores 43 intended.
The sesotasies incledes a listing of the
s0de seta; the RETALII call asd sets-
Lasguage striang used 10 achlieve e4ch of
the 103 capabilitiesn; a cross~cofereace
list of the ssbroutises that cal] @ach
other: coce stofage requiressats; and
divectioss for sse wsith PFL/X rr:grns. FY
wvell as a dencriptioa of each imdividual
nystes sadroutise. The qraphics sed-
roetines atre described im RN-5660, which
also descrilbes the 3~-C 2060 and the tela-

tioaship between IGS and t¢he 3-C a0éD.
108 pp. Sefs. (AV)
na-5609-PR Prograasiag by Questioa-

saire: Aexilliacy Progtass. P. 1.

Love, P. 8. Oldfather. Asgust 1968.
pancriptioa and listiag of five asall
SINSCRIPY and PORTEAN prLograss to coa-
plete the documentatioa of Prograssiag dy
Questionnaire, a techaigee for redsciag
the time and coat of preparing large zos-
pster prograss. Tiree housakeepisg pro-
grans, CHRKODY, LOCATE, asd KORCT, serve
to check, correct, aund Saiatals the pro-
gras generator deck. The CAXOUT progras
checks the deck for logical cousistency
and provides other information essential
for correcting and sailstainimg it. Tke
LOCATE programs finds specified cards
within the deck, which is very large.
The KORCT Progras Bmakes cofrections to

" the dexk and checks to see that it is in

ordci. The JRIST and RHIST prograss
analyze the results of a JSSPG simulator.
JHIST provides a coaplete history of the
jobs in the simolated job shop, and

RAIST provides a history of the re—-
sources. 83 pp. (See also RE-5162.)
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R=570%Pi ) t@orlﬂ'zﬂ ives Stetwy
Displey fof Matial Mawewrnf duvaljyais.
e THEDR, B F. Petofiolh,. Cutobaf Tonpd,
A descciprion of o om=1ise Lstletiaciito
SUSl eOsCOpIC diuplay Spsted Fo0 Ihiwedi=
seasional vlewslitstion of Noa Jecrofies
of 28R eering alktctall,. The spates is
consttected by equipping o0 Ibn 2290 din-
play ait viin & steceo-viewiny device
end wailagd tiw 188 W UD Conpulet o
gJobseradte steted paits of the desiced tee-
jecioties [toe puscheard data showing e,
v, v coutdisates of the sltcraft ot
itied poists i “law. A Sisplay copacity
of 00 poists say e divided beteews os
A48y A6 Lhree swpetatle LiejectoTies. By
PIeSSing DUIOAE OF Lypityg in ave pacas~
elers, the sier caa (1) ofder viewn (gos
fronat, rear lefy, cight, oebowve, and dpelows
() rovete Lhe du;uy 28 desined: (J)) mwooe
in of owt to sagrity of reduce the LAmagess
(4) generate u:&cmh» dynasically i
real tise: (93) aP® any paraseter asd
observe the effect (6) ase the CONTERAIL
sode of selective .u;u-’ to avoid
ceal=tise flicker, or coafesion vhen sany
poiats have bees plotted; (7) order hacd-
copy tapes for 3-C 4060 execwtion rioldhx
15 ne tiln-steip and Xerox priats. meseric
inforastion, sech as elapsed tise and slant
cange, is displayed asd spdated coatiae~-
oasly. 958 pp. Pref. (2¥)

K8-ST772=ARPA EEDANS~-Exteadable Dodeg-
Jiag Asd BNoaitorieg 3ystea. R. A,
Milzer. April 1969,

A Soscripiion of EXDARS, em ow-iime systew

designed to facilitate experisentation

with new debugging and monitoriag aids for
higher~leve)l cosputer languages. Instead
nf the usuval sanipulation of tha source
projre: while it rums, the EIDANS systea
const: .cts a model of the prograe sgtruc~
ture and a history tape of its operation
containing all the coatrol flow and wvari-
able—alternation inforsatios, atter which
no further interaction with the source
program is required. The wodel servea to
associate each value in the history with
the source statement that produced it.

T2g5ether with the sodel and symbol table,

twa history tape is rum and obaserwved by

the unger at a CART torsinal. The user con—
trols the execution speed and can run the
program history forvard or backward (for
flovhack analysis). Be can stop at any
sosent and sviich froas one EXDARS dedbuy~-
ging/monitoring aid to amother. EXDARNS

Vas designed for flexibility and eoxperi-

mentation rather than efficiency: howaver,

uso of the model to interpret the history,
rather than having the history be self
interpretabdble, saves about half the input/
output. 137 gp. Aefs. (81 ) ]

i
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L LERY A AL £ ] T™he SLABCRLPT 1L Prodise-
sing Lasjeage: 190 36D 1Iapleavatation,
o Jo RIWviAE, i. I, ThekieE, J. B.
Peaan, *. CTillersuva, -’.l' 1969,
A supplesest Lo LA wiet?s saseal (P-4ed),
this sesdranian Jedctibeni the Loplencata=
Liod of SINICHIPT KT on Papd's 0765 com-
patet. The wiror codes isseed dutisg coe-
plistion asd dering crCetlios are Llisted
asd thuisr smeiegs enplainnd,. The fFirst
Sectiod of Lhis sansal costains sodifica=
tiots o R=460 end Con Saly b wied in
conjemelion with it3 it idemtifien the
StAtledwals (hat atfe ROt yut isplesented.
Otheot sectiong give the teles and dack
setup for cowpilation, asscadly, and ex-
eculion; says to defiae 4dditicsal dats
setst calling asceadler lengsage routisesg
storaqge aljocatios dering execstioa: cas-
408 asnber Jeastation asd statisticsl
tenctioas; and directioas for iastalliag
the coapiler, liecludisy a listieg of JCL
that cas be wsed to l1oad the library, coe-
piler, 4and ssseadly Lfaterzrface and to paach
off the SINSCRIPT 1l sacrom, dlstridated

peocedures, asd sasple progras. 352 pp.
{See also E8-3776.) (aw) 4
Sn-582%P2 060z PFrograssec-Ociented

cc-gila Operatioa. B. ¥. Boshas, V. B,
m’. Jase

2. Sobley, J. E. Rieber.

1949,

A deacriptioa of POGO, a fally cperationmal
systes for sasy isteractive coapater
graphics prograssisg. P00GO is well suited
to the iaterplay of coaputational programs
wvith aiphazemeric amnd curve iasper and din-
play, thoegh aot to highly dysamic iater-
play with jeosetric saaipulatioan. The
P08O aystea iacludes: (1) A desigm pro~
gras for cosposiang control displays at the
graphicas console asd interfaciag thes to
a FORTRAR progras. (2) A program tO trace
cucrves via the RAND TYablet iato specitied
PFORTRAW acrays. (J) & progras to outpat
cerves froa s Afied FORTRAN acrays oato
the 2250 display screes. Developseat ce—
quired one man~year wvith 100 coasole~hours.
Once the user has dosigned his control
pages by means of the RARD Tablet, he san
press a button to punch out a set vof carcas
that will recreate the display at any
time. Aldthough the design program asd the
curve-tracing progras require the RAND
Tablet, the rest of the POGO pages (in-
cluding those coupsaed with the design
progras) will run on a configuratiom having
ohly a light pen and keyboaid iaput. A
zlo:aacy of coaputer graphics terminology
s appended. &&% pp. Ppef. (NW)

RNU-588)~PR Digital Computer Sinmula-
tior: Computer Programming Languages.
‘P. Je Kiviat. January 1969.
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A Alpcunslon of Siselstion langeages,
Tl CBOIHCI=EINLICES, the fTeacons for
¥singd thee, and thelr advsntagesn ond dis
advantides felative to othec kinds of pto=
Yreening languayes. Sidulatiow langewsjdes
aAte 6Powa O enaGlst Ie the dendywm of
sivulation adiels terouwgh *heitr “vorid
Tiew,” L0 expadite COBPULEL Projransiny
thtouygh theit special peucpone, bigh=lewvel
stateseets, 488 20 edcouraye proper aodel
4salysis theoe)h their data collectioa,
dsalysis, asd Ceporting feoaturws. Tes
patticelerly ieportaat sisslation pro-
:nuug lsagsage featwtes are identi-
fed: osodeling a systen®s stlatic state,
sodeliag aystes dyassics, statisticel
sanpling, ta collection, asalysis amd
display, soaitoring and dedeggisyg, imi-
tialisation and lasgea ssability. Ex-
atples of sach of the four sisslatios laa-
Juages, GPES, SIASCRIPT 1I, SISULA, aad
CSL, are gsed to illsstrate bhov these fea-
tures ace ispleseated is 21 ffareatl laa~
9uages. The fatare devalopeeat cf agissla~
tioa prograsaiag laajuages ia dependeat on
advasces ia the fields of cospater las-
xugu, conpeter graphics, and tise shac~
:z; Sose curreat ressacch is soted, asd
o tasding research areas are ideatified.
110 pp. BRef. (BYD)

29~592%-810 An Isteractive Graphics
Prograas for Stwdyisg Nodels of Risetic
Cheaical Systeas. G. F. Croser, @. A.
Bersas, 2. 8. Reicrschtfeldt. June 1969,
This jsteractive cospater graphics :{lul
peraits biologises to study amoiels i~
asetlic chemical systess aad cospater sciem
tists to investigate isteractive sodeliag.
The prograc CeAs Ok an IBA 36090 coapster
and istended to provide a coavenieat
seans of {1) deacriding a sodel via cheni-
cal eguatioas; (2) observiang the bobavior
of a model during szisulation; (3) editing
output formats and »odifyiag the sodel.
The user cossshlicates with the cosputer
via the BAND Tablet uned im cosjunctioa
with a 22%50/80del t CRY display device.
The progras has nmoveral de able fea-
turen: (1) It sisclates scltiphase chesi-
cal 3au-a having both fant amd slow
reactions. (2) The uoer say onter chosi-
cal oquations by priating thems, as on a
piece of papor, and the progras displays
its isterpretation as a check. (3) The
uper can intervene is the sisulation at
any timeo, oxanime asy xeactant plotted on
any linoar acale againat amYy other reac-
tant or time, rescalns curves, or delete
thes. (%) A repet capadility pecmits
backtrack for correctiaa or to return a
graph to a previous ztate. 62 pp. (NN)

72

BR=5937=PN & PowINAN Progtasami's
Intcodwection Lo JINSCAIPT If. 8N, J.
Shekiat. March 1969,

This S5twdy is istendeld to intsoduce the

PORTRAR progtanmet to aoee of the pais

coRcepts add featwures of the ficat thiee

levels of SIRZCRIPY If==the levelsn which
coastitute as aljebdrakc cospiler. Tapda-
4is 18 Ob ke powver gead flerxibility that

SIASCRIPT qgives the prograsnesr. Asveyg

the distincrive features ate (1) the

SINSCRIPY preansble; (2) the preandle

Stateaests, sech as NORSALLY, DEFINE,

OEPIBE TO AZAN:; ()) the fact that aay

ssaber of comiitionaal exprennioas caa be

sgecuted if a logical cosditions is eet;
<8) the abllity to grervad the sase records
in differeat fornats. Oalike PORTRASR,

SIASCRIPT pasces arquesat values rather

thas arguaest locatioas betvees ssbpro-

graes. The mmthod of coastructiag arrays
is radically ditfaceat. The SIESCRIPY

PLOJTANBEL CIR COMASEIVYE COre Storage,

coastrect ragged tadler, geaccate tree

structuces, and do list pcocessiang with
relative ease, asd Mhis prograss cas de
read rather than deciphered. I3 pp. (aW)

88-53537-P8 Relatiosal Data PFile: Ex-
pecieace uwith a Systes for Proposi-
tioaal Data Storage amd Iaference Ex-
acution. R. BE. loviea. April 1969.
As ovcrviev of the prototype Relatiosa)
Data File, a cospstar data bank distia-
guished by the storage of data imn a se—
ries of soparate ™atoss™ of oase biuarl
relational seateace each, and tha abhility
to getrieve data not explicitly stored
that can be inferred fros stored data.
The prototype RDF coataias 70,000 sea-
teaces extracted fros sclieatific asd tech-
aical source itess. Each peateace is
eacoded in foaor Jé~-bit comsputer words,
with sysoayss astosatically traaslated to
standard form aad asbiguitiss flagged tor
sanwal correction. Bewv eatries is the
sysoayays/asbhiguity dictiomary update all
stored data. Bach accepted seatence in
guadreplicated asd atored im four seb-
£iles by oach of the koy elemeats. A
striag dicilonary decodes eatries for out-
put. A special retrieoval lamsguage,
IUPEREX, allows retrieval through any
inferonce achose that can be expressed im
the predicate calcules and set theory.
The RDP structure seoss vell suited for
very large Zata bases where new types of
d&ta ate contisually being added and
other types reaoved and wvhere data are
incoaplete (as inrapidly chaaging fielas),
redundant, or uampredictabie. 236 pp. Raf.
(L1} ]
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RH~5999=-A3P2 = The GRAIL Project: Am
Experiseat in Man-Bachise Coadunica-
tioas. ’o O« !'liﬂ. Je Fa nﬂ“.ﬂ:.
¥, L. 3idley. Seprtesder 1969.

An iatezactive softvare-hardvare cosjye-

tec=Qgraphics systes has beea developed in

vhich the displayed coatests of a cathode
cay tabe (CRT) cas be sanipulataed dicectly
usisg a BAND Tablet and utyles. The
desigs goals for this systes were () to
provide sas-sachine comssuaicatioa using
oaly the CRYT display asd real-tise ister—

Prtetatios of styles motion, (2) to asiai-

sizte asdbigeosa respoanes and sake the

operatiot. appareat, (3) to sske the sys-
ten respomsive with sinimal Jdintractios
and delay, and (4) to make the systen
cospete as a probles—solving aid. Coa-
puter prograsaing via flowcharts was
chosea to desoastrate the technigees.

Systes rtespoases oa the CRT include lo-~

cation of the virtual positiosm of the

stylus, ink treck ropreseatiag its so-
tioa oa the tablet, changes im display
inteasity, pictoriei sodificatioa, and

English-language statesents. The ispor-

tast result of this iaveatigation is the

desonstration of feasibility of swch as

approach. This is the first pact of a

final report oa GRAIL. 26 pp. rRef.

(Seo also RN-6001, RA-6002.) (AT)

A~6000/1~-PR Soviet Cybernetics:
Roecont News Itess, Yol. J, ¥o. V.
Fdited by D. Ncdonald, ¥W. B. Hollawmd.
Jasuasy 1969%.

The Jansacy 1969 SC:ENX, the first issue

| X ap{ea: in tho R series, features an

agticle by Riask Pactory director V.

Gol'dberg mugjesting that Soviet cosputer

producers be sade responsmible for the

antroduction, installation, servicing,
3na basic softvare of thelr products f{at
prosent, systeas are often shipped usas—
senbled). Another article discusses re—
guicenents for high—level compiler lan-

Fvages for eagineering probleas. al-

though 60 nev journals have been added

since 1966 and older ones enlacged, the
backloz of uayublished rasults grows and

load time after submisaion averages 18

ronths. Acadesy natural-scienco journals

will give at least one-fourth of their

Space to brief cossunications and annota-

tions of reports that are not printed

but deposited for rejuest copyiag: in-

stitutos are utrged to give authors edi-

torial help and to 4istribute reprints.

Also included: specifications for proc-

a%S control cosputers that are not met

by present Soviet equipment; a cutavay

view of cthe Soyuz-3 spacecraft; Georgian

research onh voice recognition; Arsenian
developsent of pneusonic (airjet) con-
trtola; desographic forecasting in the

“O rine; biographical sgketch of radio

G

scieatist V. A. Kotel®anikov. The Acad-
edy Oof Jciencus kas traanlated into Ras-
Aiss the lateae editioa of the manual
for the Norwejian sinsuslation languazye,
SINULA. 73 pp. (AW)

2n=-6000/2-P2 Soviet Cyberaneticso:
Seceat Nows Itean, Vol. ), %o. 2.
Bdited by D. nAcDomald, ¥. B, Holland,
Pebruacry 1969.
This isasuve features a brochure for the
B8iC, a4 ssall cosputer for scliestific and
engiaeeriag calculatioas that accepts
alphassseric and sathesatical syabol faput
via oa-line typewriter. A coaputer logic
that cans hasdle satural-laagsage faput
without a tramslator ix doscribed inm an
article by Slushkov. ! reatal bewreas for
equipseat aesded ocalv lseporarily by sci-
entific and educativsa: ljastitutioss is
discussed in a short atticlu. Three arti-
clas and five short items are coacersed
with sedical cybersstics, particularly
space sedicime. %Reports by four high of-
ficlals oa astomation asd instrmaentation,
extracted froa Suprese Soviet discussions
of the 1969 ecomnosic plas, reflect a
greater coacers this year with autosation
and instrusent coastruction. This is dus
to K. ¥%. Rudnev's nianistry of Instrusesnt
Construction, Reass of Automation, and
Coatrol Systeams, vhich is sore orieated
tovard isastruseatsation and office equip-
sent than toward cospsters and large sys-
toas. A48oag other itc s are those omn “he
use of compaters ia Ukraisiae ferrous
setallargy; past and future coaferences
on indastrial paychology, programmel in-
structioa, and automata and artificial
intelligence;: and scientitic cigamization
of labor in Latvia. Articles on hardwvare
include the Polish UATS-10 cosputer: a
nev EDN-350 coaputar for procsssing net-
vork diagraas without prograsaing: the
Roscow autosatic traffic coatrol systes;
and five papecrtape readers. 112 pp. (AW)

RH-6000/3~-PR Soviet Cybernetics:
Recent Rews Iteas, Vvol. 3, ¥No. ).
2dited by D. AcDonald, ¥. B. Holland.
Narxch 1969.

This iomue features an arcticle on small

coaputers aand a progross report on the

State Netvork of Cosputing Centers. Tvo

articles, cao popular and one techmical,

describe the planned Sirena-) systes for
airline reservations. The systes differs
from Vestern syateas imn tvo respects:

(1) It does not apply to all of Aerxoflot's

ticket sales and resetvations, but only

to the Moscow airport, wvith some tie-ina

to other major airports for return flighes

to Moscov. (2) It provides autosated
printing for individual passenger tickets.

-
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A degeription of the computer gcience cur-
ricular and supjrort activities of moscow
State Ualveraity (s provided by an arcti-
cle on the University Computer Center.
Other iteas of interest include (1) a
biography of Acadesician, Engineer-Admiral
Aksel I. Berg, on the ozcasion of his

75th birthday: (2) a critlque on how
scientists spend their working hours;

(3) aa article on the Lvov Inforsation
Coatrol Systea (designed by GClushkov for
the Lvov TV Pactory), which the Ukranian
Acadeny of Sciences has ordered to be
geaeralized for use im a vide range of
factories engaged in sass production of

4 1isited variety of products. 69 pp.
(nw)

EN-6000/8~-PR Soviet Cybecactics:
Recent News Itess, Vol. 3, No. &.
edited by D. AcDonald, ¥. B. Bolland.
April 1969.

The April issve features &8 extcnlded de-

scriptioa of the BESH~6 hardwire, soft~

vare, and list of iastructions; the cos
puter does aot appear wvell suited to the
sultiprograsaing for which it vas de-

sigeed. Soviet game theory is described
as siasllar ia level to that of the Uafted

States, bdbut is of Adifferevnt coateat. It

has been applied successfully to control

and productivity {often as a game agziast

Sature, as in catching fish or plannlag

transaission lines). Ia view of the

shortage amd inferlority of soviet cos-
puters, a political econoay faculty calls
for hardwarte, software, and aservices sis-
ilar to thome of the capitalisut states

-=if necessary, by licensing foreiga pat-

eats. Other articles give criteria for

installing automatic control systess;
defend the usefulnsss of sathematical
optiaization aethods:; recomsend forecast-
ing of techaical developaents through the
atnd{ of patents: report work on nomcrys-
talline sesiconductors used as vidicons;
and describe medical applications of cos-
puters. 185 pp. (AW)

RN-6000/5~PR Soviet Cybernetics:
ReCeont News !t.uo vol. 3' ¥o. S.
Edited by D. RcDonald, ¥. B, Holland.
Bay 1969.

The Hay issue features an acticle on auto-

aated management information systess in

which it is clearly indicated that the

Soviet lador force is feeling the effects

of automatlon. Three articles on fore-

casting shov that prognostics is begln-
ning to take bhold in the Soviet Union and
that it is being dealt with by some very

prestigious sclentists. aAcadesician G.

Rartchuk®s article on the centralized

aanagesant of the computer industry re-

-y
'

B

flecty the thinking of Soviet leaders in
cospating about the USSR's needs, partic-
ularly relative to the isportance of
disc vtorage unito. Hardware discussed
includes the Ruta, and Masis, the N-5%,
and gsose Tast Cerman nachines. Other ac-
ticles describe cosputer-asaisted and
cosputer-msanaged instruction in electrci-
cal enginmering; eutosation of a heavy
sachine plant; coaferences on industrial
and goaeral {nyuhologr and on mathemati-
cal! msethods in geology and hydrogeology:
tesearch at Science City and Kxiev; and
developsent of the State Network of Cos-
pauting Centercs. 135 pp. (mW)

RH-6000,/6--PR
vol. 3, No.
cune 1756%.

The June issae initiates a nev title for

the formser Crhernetics: Recegt

- One article gives the fircst
concrete evidence of a new direction in

Soviet computers tovard third-generation

sachines that are progras-cospatibdble with

tha IBA Systea 360; the M-1000, -2000,

and -3N0C are the first being developed.

Other hardware discussed are the Oral- 14,

Razdan-3, BESH-8, Ruta-110, Miask-22, -23,

and =32 coaputers and the Robotron-300

higl-speed Gata processing coaplex. One
article concludes that a sultisachine
operating mode prosises sore efficiency
thkarn does sultiprograsaing. Several
articles stress the isportance of fitting
cospeo ters for national ecopomic plapning
and automated control systeas. In an
article on modeling artificial intelli-
gence, the leading Soviet researcher on
sedical cybernetics points out that the
creation cf large-scale intelligence is
only a matter of time. However, unless
it is not an autosaton bat a personality,
with a progras of conscionsness and isagi-
nativeness, intelligence like man®s canrcot
be approximated. 125 pp. (CD)

Soviet Cybernetics Review,
6. " Edited by W. B. Holland.

RE~6000/7-PR Soviet Cyberaetics Review,
Yol. 3, No. 7. PEdited by ¥W. B. Holland.
July 1969.

This aspecial issue is devoted to program-
aing and prograsming languages. A revo-
lution comparable to the PORTRAN I era
in 0.S. computing has been taking place
ina Soviet scoftvare, particularly in the
development of algorit!asic languages and
translators. While ALGOL remains the
basis of Soviet prograsmsiang languages,
ilnterest is growing in PORTRAN, COBOL,
&nd SIASCRIPT, and local languages have
deen developed. New directions in Soviet
computing are evidenced by trends toward
large wmachines and tbhird-generation (ASYT)
coaputers that are cospatible with the
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IBN Series/360; integration of hardware
and system design: and new concern uith
man-nachine interaction. Hfanifesting this
keightened imterest, the Pirst All-Union
Conference on Programming wvas held in wo-
vember 1968. The issue containsg abstracts
of the papers presented and a full trans-
lation of a report on the use of automata
theory in resolving probleas in the man-
aachine interface. 120 pp. (CD)

R8—~-6000,/8-PR Soviet Cybernetics Re-
view, Vvol. 3, No. B. Edjited by 8. B.
Holland. August 71969.

This issue includes twvo conference raports
on the design program for ASVT modular
hardvare, and twvo articles discussing the
cauges of thke tizs lag in izplementing new
technology. A summary of the Soviet view
of writing programaming languages is given
in an article announcing the ALGOL
60-based ALPHAL language, now used to cos-
pile BESR-6 code on the N-20 computer. The
Recursive Punctions Algorithmic Language
{REPAL), used on the BESE-6, is also dis-
cussaed. Articles on computer hardware
include Aiscussions of the (1) UP-1
tvo-vay analog/digital converter using
firal-10 modules; (2) Promin®' coaputer to
process experimental data; (3) Kaktus sys—
tea of computer-monitored instruction: (&)
KVN-5 device for automatic vacuum spray-
ing of thin filas; (5) ChARS reader for
typevritten data; (6) VNIIem—-3 control
coaputer for industrisl use. R new book
Ol the problem of optimality is of con~-
siderable interest (1) because optimality
is one of the important probleams now being
studied by cybernetic methods, and (2)
because of the publisher's foreword and
disclaimer. 155 pp. (H¥)

RM-6000/9—-PR
Yol. 3, No. 9.
Septeaber 1969.

This issue features articies and photo-

graphs of coaputers displayed at the Auto-

mation=-69 Exhibition in Moscow, especially
the Mir—-1 and Ruta=110. Also discussed
are the Doza analog computer for radiolog-
ical dosage; "on-the-fly" output printers:
other ways to increase computer speed

and productivity; and the planned

ultra—-high-energy 1000-Bev : "nchrotron.

Tvo articles give opposite approaches to

the structuring of the State Network of

Computer Centers, those of the Central

Statistical Adainistration (which has the

responsibility) and of Gosplan {which

vants it). Programmed instruction has been
sidetracked by lack of production facili-
ties for an excellent design; L. Landa,
leading Soviet authority on the subject,
calls for a self-supporting educational

Soviet Cybernetics Reviev,
Edited by W. B. Hclland.

-
-
/

technology institute to do research, pro-
duction, installation, iapilementation,

and to give courses open to any citizen

at a nominal fee. Other articles discuss
the effects of automation on the work
force; matheamatical training and research;
computers in economics; the Latvian Academy
of Science research; and the Delphi
method of scientific forecasting.

139 pp.
(a)

BR8-6000,,10—-PR Soviet Cybernetics

Reviev, vol. 3, No. 10. Edited by

¥. B. Holland. October 1969.
The October 1969 issue introduces preview
synopses of new Soviet books of special
interest to western readers, and adds
covecrage of tia new CPST Central Commities
newspaper. An overviewv of Soviet infor-
mation retrieval work in science and tech-
nology is given in several articles and
book excexrpts, which decry the lack of
adequate hardvare, softwvare, and personnel
and the "intolerable™ slovness of the
publication process. Systea analysts,
systea prograamers, and applied zathema-
ticians trained in specialized higher
educational institutions are particularly
needed. Sciomsetry, a nev book on the
wscience of science,” lists the probleas
encountered by Soviet researchers, includ-
ing lack of informal participation in
international exchanges, delays in receiv-
ing foreign journals, the need for a
centralized reference source and coaputer-
ized inforasation services, publication
delays, and the two-way language barrier.
Translated articles cover the noaination
for a State Prize of the manufacturer and
designer of the BESM-6; the SNCC; a logic
device based on neuronlike structures; a
PERT method for troop control; automatic
indexing work and a new document retriev-
al langunage. 129 pp. (MW)

BN-6000,/11-PR Soviet Cybernetics Re-
viev, Vol. 3, No. 71. Edited by W. B.
Rolland. Noveaber 1969.

Soviet efforts in designing third-genera-
tion coaputers are discussed in two fea-
tured articles, wvhich describe (1) the
developaent and production of integrated
circuits, and their role in coaputers, and
{2) the use of amorphous chalcogenide
glass in lasers, infrared devices, and
seaiconductors. To bridge the gap between
scientific theory and application, a cy-
berneticist suggests production-oriented
branch research institutes at universities,
and a3 university rector calls for reorgan-
izing higher education along U.S. lines.
Conmputer centers operate more efficiently
under the profit and loss system, but
pricing policies have not yet been estab-

:S.
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lished. Hardvare discussed includes the
Binsk-32, a multi-processor with multima-
chine capability; teletype-input CRT dis-
play for the BESA~6; the Alpha structural
machanics computer; speech recognition
(87 vords) by the BESN-3; remote-process
control via telegraph line; and a heuris-
tic approach to checker—-playing on an
B-20. 122 pp. (BN)

RE-6001-ARPA The GRAXL Language and
Operations. T. O. EBllis, J. F.
Heafner, W. L. Sibley. September 1969.

The important organizatiomal concepts of

the flowchart language are the sequential

flow of ccntrol, the hierarchy of subrou-
tines, and the language (flowv diagraas)
that pictorially relates their interde-
pendence. A fundamental facility of the
man—machine interface is the automatic
recngnition of appropriate symbols, which
allovs the man to print or drav appropri-
ate syabols freehand. GRAJIL's text-edit-
ing features include placement, replace-
ment, and deletion of characters, charac-
ter-string insertion or deletion, anad
line deletion. Control functiomns inclade
displaying text page-by-page, requesting
specified display frames, moving syabols,
and test line editing. The flowchart
processes maY be compiled and executed at

CPU speeds or the man may control inter-

pretative execution by direct stylus

actions. He may use overlay displays or
split screen displays to debug. This is
the second part of a final report on

GRAIL. 34 pp. BRef. (See also RE-5999,

RE-6002.) (AT)

IN-6002—ARPA The GRAIL Systes Inple-

mentation. ¢T. O. Ellis, J. P. Heafner,

W. L. Sibley. Sefptember 1969.
Interactive use of the RAND Tablet/Stylus
ap? a CRT display demands that many inde-
pendent data packages be accessed in real
time vithout the man's being awvare of
system operational tasks. The internal
representation of the man®s program con-
sists of jits picture form, data structures
to denote properties implied by the pic-
ture, and positional information to relate
stylus location to the other forms. Dyna-
mic storage allocation is automatically
provided because of the large nuamber of
data sets. Algorithms are described which
handle scheduling, priority, synchroniza-
tion, and parallel processing. This is
the third part of a final report on GRAIL.
56 pp. Refs. (See also RM-5999,
RM-6001.) {MT)
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RN-6018-PR An On~Line Syabolic Mathe-
matics System Using Hand-Printed
Tvo-Dimensional Notation. P. W.
Blackvell, R. H. Anderson. Deceaber
1969.

A description of a systeam being developed

at Rand for the on-line msanipulation of

syabolic mathematical expressions. The
user hand-prints his formulas, and the

pathematical rules to be followved, on a

Rand Tablet in ordinary two-dimensional

mathematical notation. The system recog-

nizes the characters and interprets the
vhole expression from the spatial reiation-
ships, in accordance with a previously
input syntax. The aser 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 introduce novel opera-
tors as long as he declares their proper-
ties. Syntaxes that handle matrix nota-
tion and arbitrary directed-line graphs
have been written and tested on the parser.

25 pp. Ref. (M%)

RE=-6027-ARPA An On—-lLine Debugger for

0S/360 Assenmbly Language Progranms.

W. H. Josephs. Angust 1969.
A description of DYDE, am on-line debug-
ging program for use by assembly-language
programmers on third-generation IBM com-
paters. _The ability to debug a program on-
line can mean a significant reduc*iop in
the programamer's debugging effort. HNany
such on—-line systeas are available for
other computers, notably DDT @2nd its deri-
vatives for the PDP computers, but mnone
is widely known for the 360 system operat-
ing under 0S, where dumps and off-line
traces must be used. DYDE (Dynamic Debug~-
ger) provides the programmer with DDT-like
capabilities of break-point insertion,
modification of data and code, and symbo-
lic=label references. It can operate under
any option of 0S/360, using only a small,
user~written "pirg-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 0S Graphics Access
Method support). 28 pp. {uw)

RM-6028-ARPA Extensions to the PL/I
Language for Interactive Computer
Graphics. R. H. Anderson, D. J. Far—
ber. January 1970.

A proposed combination of the YIBM Con-

versaticnal Programming System (CPS) and

the Rard Programmer-Oriented Graphics

Operatioa (POGO). CPS is entirely type-
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writer oriented and uses a subset of PL/I
with the ON-conditions and complete file
I/0 that are necessary in building an in-
teractive graphical language. The facil-
ities of POGO, which allow the user to
draw on a screen the objects he wishes
displayed, to label and name objects,
to define where to display appropriate
items, are provided by these extensions

to the language: {1) one new statement,
DISPLAY, signalling the creation of a
named display page; (2) additional op-
tions in the PUT and GET statements; and
{3) an additional OR-condition, PUSH,

that relates light-pen actions to asyn-
chronous program responses. The require—
ment of command and control ccmputer sys-
tems for flexibility, computation, graphic
display, and user interaction will be
served by sSuch a connection of interactive
and graphic capabilities. 24 pp. {MT)

and

RM—~6032-PR Graphic ROCKET: Scenario
of a Filmed Report. B. W. Boehm, V.
Lamb, R. Mobley, J. E. Riebar. June
1969.

An illustration of the use of Graphic

ROCKET, an interactive computexr—-graphics

system for the analysis of aerospace wvehi-

cle designs. The system permits the user
to specify or modify a design and flight
plan and to see the resulting performance
curves displayed. Graphic ROCKET runs on
an TBM 360/40 computer. The interactive

graphics terminal includes an IBM 2250

cathode-ray—tube display with a light pen,

keyboard, and function keys. Hardcopy is
provided by and S-C 4060 graphic output de-

vice. The program language consists of a

series of "rages," created and interfaced

via the POGO System (RM-5825), and dis-
played on the cathode-ray tube, for specdi-
fying initial conditions, environmental
models, and flight plans. Control boxes
on each page permit the user to skip from
page to page with the light pen as he de-—
fines the problem he wants to solve.

Graphic ROCKET is shown in terms of a

real-life problem of designing an

air-launched satellite booster for photo-
graphing lturricanes. This memorandum is
the text of a demonstration film presented
at the Design Automation Confereuce in

June 1969. 54 pp. Ref. 14:3°)]

R.

RM—-6047-RC Biosciences at Rand. ©Edited
by E. C. Deland, c. Gazley, Jr., L. L.
Colbert. April 1970.

Describes Rard's current programs and
potential new projects in the biosciences
--biochemistry, biomathematics, and bio—
engineering--which apply the physical,
mathematical, engineering, and computer
.sciences to biological and medical prob-

! .

ey

1

lems. These applications can clarify com-
plex physiological mechanisms and develop
better diagnostic and clinical procedures.
Current studies uay be grouped in 3 general
categories: (1) physiological models and
computational techniques to analyze and
quantify the biochemistry of human phys-
iological systems and phenomena; (2) anal-
yses of the mechanics and neurophysiology
of human vision, pattern recognition, and
image enhancement to facilitate information
transmittal; and (3) clinical applications
and diagnostic techniques. Potential fu-
ture projects include additional funda-
mental research in all the biosciences,
investigations of complex biological and
health care systems, and development of
coaputer support for bioscience progranms.
This memorandum does not address studies
centered in experimental laboratories or
those primarily concerned witk the eco-

nomics, sociology, or administration of
health care systems. 77 pp. Bibliog.
{LC)

RM-6104—-ARPA User®'s Manual for APAREL:
A Parse~Request Language. R. M. Balzer.
January 1970.

A description of the present implementation

of APAREL as a set of subroatines callable

from PL/I. The memorandum mentions fea-
tures not yet implemented, use restric-
tiors, mnev additiomns, and methods for use

of the prograwn. Added features include a

NOT function 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. Amn on-line syntax checking
program for use with the IBM 2260 alpha-
numeric display unit is appended to aiaqd
the user in specifying and testing his syn-
tax in APAREL format. The on-line inter-
action is supplied by a set of PL/I cal-
lable routines written at Bell Laborator-
ies. A BNF definition of APAREL's syntax
language is also included. APAREL was
developed not only to explore newer areas
of man-machine communication but also to
assume responsibility for establishing its
value to the military via prototype sys-
tems. 46 pp. Ref. {see also RM-5611-1.)

(MW}

RM-6112-PR
Simulation Problem-Solving.
Bell. December 1969.

A description of the use of interactive

computer-graphic analysis in simulating,

and then designing aud developing, Rand's
video Graphics System, which will provide
low-cost, high-capability, responsive,
graphic computer access to many users
simultaneously. ' Simulation began before

Y

Computer Graphics for
Te Ea
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the system was fully defined, as amn aid

to design. The cgraphic displays were
presented on an IBM 36C/40; tne user en-
tered data via the RAND Tablet. Of the
three types of display--Statistics, Varia-
ble Graph, and Gantt Chart—~the latter was
nsed most. Graphic analysis cut total
modeling time approximately in half.

Since much hard copy was pasted into strip
charts, these should be produced automa-
tically. Graphics capabilities facili-
tated analysis of a large volume of sinmu-
lation output to examine the model in
detail and to discover anomalous bhehavior;
ongoing simulation proved a valuable aid
to design. 28 pp. Bibliog. {MW)

RM-6114—-PR POGO User's Manunals: I.

General Aids to Graphic Programming.

J. E. Rieber, Vv. R. Lamb. January

1970.
Detailed operating instructions for the
control page design and interactive graphic
facilities of the Programmer—Oriented
Graphics Operation. POGO supplements the
facilities of XGS for the IBM 2250 graphics
console by freeing the user of amany te-
dious chores and repetitious coding. With
POGO, the user creates his displays free-
hand at the RARD Tablet. Information may
be handprinted, drawn, or typed in. After
the display has been designed, POGO files
the digital information. The user can
then write a simple FORTRAN program con—
taining calls to the POGO execution-time
routines, wvhich will interact with his
displays. Appendices give program source
listing, the Job Control language for
running POGO jobs on the IBM 360, and the
2250 buffer management routines. POGO
has been used in the geographical deploy-
ment of men and artillery for a computer
model of tactical air-ground interactions,
aerospace vehicle trajectory analysis, and
map data digitization. 192 pp. Ref.
{See also RM—-5531, RM-5825.) (MW)

RM-6132-NASA ECSS: An Extendable
Computer System Simulator. N. R.
Nielsen. PFebruary 1970.

pescribes the major design features of

ECSS, a programming language for simulat-

ing computer systems as an aid to design

and evaluation. In its prototype version,

ECSS is implemented as a tramslator into

SIMSCRIPT II with extensions to add fur-

ther capabilities. ECSS can nmodel flow-

oriented as well as discrete—-event simu-
lations, having added to SIMSCRIPT the

SIMULA-like process, which is both an

entity and an event subroutine, and the .

HOLD UJTIL and WHEN TRUE statemenis. The

emphasis throughout is on ease of use,

freedom in modeling, and on minimizing

programming and debugging time. Standard
features can be simulated merely by re-
questing the facilities and inputting data;
for nonstandard features, the user writes
his own description in SIMSCRIPT and uses
as much as he wishes of the ECSS facili-
ties. TUnused facilities do not affect
execution. Implementation of the ECSS
translator is nov under way. 53 PPp-
(M%)

Ref.

RM~6200/1-PR
Vvol. 4, No. 1.
January 1970.

The Janunary issue features a major histor-
ical survey of Soviet computer technology,
including photographs of nearly all Soviet
computers in operation today. The article
covers Soviet coaputer developmeant, begin-
ning with an analog device in 1941 and
continuing through current efforts to in-
corporate integrated circait technology,
including the Ryad project which is aimed
at eventual production of Systemn/360-conm—
patible hardware. The Mir-2 computer with
graphic teraminal light pen is discussed.
Overheating in vacuum tube computers, a
nagging problem for the Soviets, is ex-
plored. Otker articles probe computerized
crime detection, automated machine systea
development, computerized national econon-
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 ¥. B. Holland.

RMN-6200/2-PR Soviet Cybernetics Re-
view, Vol. 4, No. 2. Edited by W. B.
Holland. PFebruary 1970.

Discussion of an ambitious Soviet project

to totally automate airport operations

highlights this issue. ' Automated control
systems for flight scheduling, passenger
services, aircraft maintenance, and other
operations will be introduced in the coun—
try's 20 largest airports by 1975, the

Russians claim, beginning with Moscow's

Vnukovo Airport. An SCR feature surveys

Soviet use of couputers in medicine, not-

ing achievements in computer diagnosis of

cardiac diseases, computer use in brain
and cancer research, and in treatment of
paralytics in Soviet health resorts. Other
articles consider the proposed role of the

Central Statistical Administration in im-

plementing the State :Network orf Cocmputer

Centers; the organization of national coa-

trol systems; use of the computer in musi-

cal composition; and Soviet work in linear
programming. 46 ppe {TC)

P : : v
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RE-6200/3-PR

Yol. 4, ¥o. 3.

March 1970.
Four articles devoted to process control
and induastrial automation are featured.
One summarizes progress in the introduc-
tion of automated control systems in 5
Leningrad plants. Leningrad is second
only to Moscow in Soviet RED. Another
details the use of computerized systems by
the Soviet railroad network, including
system shortcomings. Of interest are plans
for an automated ticketing and seat reser-
vation system the Soviets say will streanm-
line passenger handling, trim employee
workloads, and completely pay for itself
in 4 years. It is scheduled for introduc-
tion by 1975. Other articles examine
trends in the development of process con-
trol systems, computer selection cf spe—
cialization curricula in computaticnal
mathematics, and use of the computer to
simulate experiments in psychology. A
recent Pravda item reveals that basic de-
sign of the M-1000 was conducted. under the
auspices of the Thilisi Scientific Research
Institute of Instrument Construction and
Means of Automation, a group not previous-
ly identified with any significant scviet
computer developments. 53 pp. (TC)

Soviet Cybernetics Review,
Edited by W. B. Holland.

RM—-6200/4—PR

vol. 4, No. 4.

April 1970.
Featured are 3 articles by top Soviet com-
puter scientists: V. M. Glushkovy 2iscusses
trends in computer technology in 2 arti-
cles, specifically computer center orga-
nizatior. lLeading computer designer S. a.
Lebedev writes about the conversion to
third-generation design technigues and
large—scale integration. An article
surveying solid-state technology 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 M-220 computer, examines ASP's basic
design stages and designer/computer inter-
action during mathematical modeling and
machine design. Other articles consider:
(1) the nev Dnepr-2 control system, (2) a
hybrid analog~-digital system for use in
physics and chemistry research, and (3)
the use of activated alkali halide crystals
as luminescent storage cells. .A Pravda
editorial on the burgeoning “information
industry" is also included. " 52 pp.- (TC)

Soviet Cybernetics Review,
Edited by W. B. Holland.

Soviet Cybernetics keview,

RM-6200,/5-PR
Vol. 4, No. 5. Edited by W. B. ‘Holland,
ray 1970. !

This issue features an identification of

"Topics cvovered ares

. ‘nomic cybernetics was discussed.-
oy .

5

the new Kashatan computer, and also the
Avtopriz-Autevo system, which was jointly
developed by the Russians and East Germans
to solve industrial production control
problems. A highlight of the issue's
treatment of software problems is the
translated abstracts of papers from 8 ses-
sions of the Second all-Unior Conference
on Programming, held in February. One
article continnes a discussion begun in
April's SCR over wvhether implementation

of national control systems should begin
on a state-wide basis or at the local
level. A discussion of software develop-
nent advocates concentrating coamputers in
large centers to increase efficient comn-
puter use. Other articles (1) probe close
ties betvween the VUM Plant (Kiev Plant of
Computers and Control Equipment) and the
Institute of Cybernetics, (2) outline 4 op-
timal schemes for complex control systenms,
(3) examine faltering automation plans in
the textile industry, (4) announce estab-
lishment of a control processes faculty

at Leningrad University, and (5) discuss
space and naval research at the Institute
of Cybermetics. 59 pp. ({TC) '

RN-6200/6—-PR Soviet Cybernetics Review,
Vol. 4, RNo. 6. ©Edited by W. B. Holland.
June 1970.

Peatured in this issue is a report by a
top Soviet computer expert to the First
All-Union Conference on Programming.

the 5-year program-
ming gap, hardware design shortcomings,
and repetitive research. A photo-feature
tracing the history of teaching machine
use identifies prominent figures in the
field and describes an array of hardware,
from simple machines to complex conm-
puter-controlled classrooms. . Two articles
review problems of the computer industry,
deranding stringent collective use systenms.
Other articles include: (1) organizational
detail of the Central Economic Mathematics
Institute; (2) a survey of conputer use in
Armenia and Belorussia; (3) two pieces on
the BESH-6 computer, one that details its
use in linear acceleration experiments;

(4) an overview of neurobionics; (5) a

- discussion of training precgramming teach-

ers; and (6) an examination of cybernetics
in the scientific revolution. 61 pp. - (TC)

RM-6200/7-PR" ‘Soviet Cybernetics Review,
Vol. 4, No. 7. Edited by W. B. Holland.-
July 1970. - - © L. . oo

The Ukraine figures: prominentlyin:three' .

articles in this issue. The first is baseéd

on the 1969 ‘Annual Meeting of the Ukrainian

S5R Acadeny, 'at which the subject of eco-~

The work

of the Academy's various economic insti-

S
PR
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19tes 18 owllimed, sumsarizing some of the
Mighiigats of research in sathesatical eco-
aonies and oatrol systems. The second
atticle o the Ukraine discusses achiove-
Soats and probleas of coaputer systems in
the Bepubdblic, particularly industrial ap-
plicatioas for process control. The final
atticle is a popmlarized description of the
avtosatic coaputer desigs systes developed
at the Kiev Iasiitute of Cybernetics. Also
teatated are photographs and description of
the Ruta-1100, the first Soviet disc memory
wnit on display in RMoscov at the Exhibition
ol Satiosal Pcomomic Achievements. Other
articles oa coasputer activity analyze the
l::::to that is curreatly raging in Polish
t Loil circles and on the systeam of com—
peter centers in Rosania. With this issue,

;.;Lt; gghgiigg;gg vjey initiates a bi-
aoath.y pu cation p cY. #8 pp. (KB)

20~6200/0~2R Soviet Cybernetics Review,
'01- .. Ho. ..

zdited by W. B. Holland.
Septeaber 1970.

Soviet RED is redirected toward industrial
soeds. Bdesiles computers and automation,
sajor atteatioa is on pover engineering,
electroaics, mwclear applications, chea-
istry, earth scieaces, econoaic control,
and sicrobiclogy. Kicroorganisas are the
ceageats in the first large-scala produc—-
tioa of proteia froa petroleum hydrocar—-
bous. Aatomatic dlugaosis of brain tumors
vas 85 perceat successful by computer, 90
pesrceat by diagnostic table. Coajtiters
ate little used for accounting. Jkrainia's
scieatific/tschnical information systen
includes a fuad of over 2500 algorithas,
programs, and user's guides. Roamanian
eolectroaic progress is reported. The
usual cosplaints of isefficiency, vaste,
#64 delxy of sutomuticn appear, as do the
srasal reports of savings. Tbiilisi emerges
a¥ a major coaputer design centar with the
Teillsi-1 process coatroller and N-1000,
firast of the third-generation modular
Soviet computers. The BESN-3n read/write
Asad wears out tapes. Other hardware is
dicrussed or pictured. 77 pp. (B¥)

-6200/10-PR Soviet Cybernetics Re-
'i.'. Vol. ‘. No. 10' 1970 (Index).
Edited by ¥. B. Bolland. August 1971.

A set of imdexes to the 1970 issuves of

goviet Cyberpetics Beviey, and a bibliog-

rapt{ with abatracts of 18 other Rand .

peblications in the field. As in previous

years, thera are detailed indexes of sub-
jects, of pewrsonalities--including amthors,
porsons aentioned, and persons pictured——of
orjanizationa, and of hardvare/softvare
itomn. 69 pp. (SCR is available to non—-
goverament organizations by yearly sub-

ERIC
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scription at $S48. Single issues: $10.)
(nw)
AN-6213-PR Some Information Processing

Implications of Air Porce Space Mis-

sions: 1970-1980. B. W. Boehm. Jan-

vary 1970.
Text of a briefirg to the Air Porce Scien-
tific Advisory Board on probleas in space
and flight computing. Off-the-shelf in-
formation processing is inadequate for
real-time image processing, multisensor
analysis, decision—-oriented displays, and
the Space Transportaticn Systea. Unde-
tected program errors could lead to dan-
gerous strategic confrontations or inca-
pacitate a key defense at a critical time.
The Air Porce should (1) push devolopment
of a high—capability, high-capacity,
floating-point on-board computer; (2)
buy at least 50 to 100 percent more com-
puting capacity than is absolutely nec-
essary, to avoid complex space—~saving
programmsing; {3) begin serious worck on
the STS software now; and (4) study the
feasibility of an Air Porce softwarc
testing facility comparable with hacdware
testing facilities. 53 pp. Ref. (AW}

RM-6248-PR JOSTRAR: An Iateractive
JOSS Dialect for Writiag amd Debugging
FORTBAN Programs. ¥W. R. Graham, D. C.
BaclHeilage. Pebruary 1970.

A description of JOSTRAN, a JCSS dialect

that expedites the construction of FORTRAW

programs. = JOSS is an interactive, on-line
computer systen developed at Rand under

Air Porce funding, and now used extensively

thiroughout Rand, the DOD, and industry.

JOSS-language programs are list-processed;

i.e., each statement is interpreted at

execution time. FORTRAN is the principal

language for. programaming digital computers
to.perform numerical calculations. Because
most FORTRAN programs are batch—-processed,
the prograamer cannot immediately examine
the output. .The JOSS language peramits
greater flexibility and subtlety, bat

PORTRAN can handle larger calculations,'

JOSTRAN, - a specified PORTRAR~compatible:

dialect of J0SS, combines the advantages’

of both languages. It allows the user to
exploit JOSS*'s interactive, list-processing

facilities while writing and debugging a

prograe, and facilitates the translation of

the JOSTRAN program into FORTRAK. The
translation is verified by test calcula-
tions in both languages. 15 pp. (LC).

BN-6256-PR ‘Pracking Ercor: Propagation. .
~and . Orbit Prediction: Program. R. = .
Mobley, L. N.'Bowel},fn. Ce .Smith. .: -

[N
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July 1970.
Description of TEPOP (Tracking Error Prop—
agation and Orbit Prediction Progranm),
a Rand—modified FORTRAN IV progran used
in the AFPSC/ADC Joint Mission Analysis on
Surveillance of Objects in Space. TEPOP
simulates space-vehicle tracking data froca
as many as 54 sensors. Rand improverents:
Sensors may be satellite-based, m2y rotate,
may be limited in azimuth, elevation, and
range; drag bias can be included; the JPL
epbemeris tape is used; the program was
converted to double-precision. Besides
dctermining a target's path from real
data, TEPOP can be used to generate syn-
thetic data for objects orbiting earth,
sun, moon, Mars, Veris, or Jupiter, or on an
interplanetary course; to study the effects
of introducing random and systematic
errors; and to generate confidence regions
for position and velocity. The reference
coordinate system is automatically centered
on whichever body influences the tracked
cbject at the time. 74 pp. Ref. (MW)

RM-627 1-PR A Prziiminary Inguiry into
the Software Estimation Process. J. A.
Farquhar. August 1970.

Reviews the literature of software estima-

tion and reports a small experiment compar—

ing Delphi with face-to-face group judgment
to predict the time necessary to program

an information system——in this case, the

Air Porce's PDSO (Personnel Data Systen

-—0fficers}. Planning software produaction

is necessary but almost impossible at pres-

ent. Cost to completion depends cn many
factors, some unknown at the time and all
hard to quantify {the difficulty of the
task, the programmer's ability and famil-
iarity with the procedures involved, the
degree of definitiomn provided him, and
about 80 other factors). The experiments

. nndertaken failed to .establish the utility

of either estimation method. = Primary rec-
omnendations for further research are:s:

(1) nore effective data collectiscn, (2)-
analysis of characteras:lcs of good esti-

mators, and (3) .formal:ingquiry into the
technigues used by’estimators. 56 pp.
Ref. - {MW) . Sl : .
RM-6297-PR ~ Statistical Concepts in'

~Computational Hathematlcs.zvu. L.
Juncosa. MNovenmber 1970." :

Discussion of the strong- dependence of ‘com~

puter science on. p:obablllty and-statistics.
This Rand study in computational mathe- B
matics and its applications.offers a number

-of examples to illustrate this dependence
"and-is.a potentially- "profitable source of™

research problens inthe ‘interface:- betveen
probability and ‘statistics and cComputer
science, Sone examples deal Ulth numer1ca1

_s1ve1y converges to the solutlon.f

.arcs” allowed

processing of algebraic quantities,
lizing so0lutions of equations,
aritbmelic processes. As a consequence of
the dependence noted, it is recommended that
computer science education plammers include
a prereguisite of probability and statis-
tics. In addition, numerical analysts and
other computer users involved in numerical
data processing will find the exaaples and
the list of references useful in seeking
metheods to contrcl rapid numerical error

stabi-
and computer

growth in their computations. 36 pp. Ref.
{KB)
RM-6313-PR Use of Magnetic Tape for

Reporting Cost Information. J.

Jr. September 1970
As an alternative to the current practice
of submitting cost reports on paper, this
study suggests incorporating the capabil-
ities of electronic data processing in
the design of reporting systems and using
magnetic tape as the primary medium for
reperting and storing data. 1Instead of
subnitting printed reports, a contractor
would provide documentation of bis account-
ing system and work assignment structure
at the initiation of a procurement progran,
and provzde periodic tape copies of his
internal accnuntxnc cecords during the
acquisition:zhase. A sample program wvas
selected a5 a test case and all major tasks
were performed, including in-—-depth reviews

Strinyg,

~ of the contractor?s accounting system and

the procurement progran's work breakdown
structure. A series of specialized paper
reports were printed using a generalized
report-generating program written for the
project. . No problems were enccuntered
that could be attributed to the basic con-
cepts of the system or to the principal
elements of implementation. - 55 pp. (DGS)

RM-6338—-ARPA A Dynamic Programming Ap-
proach to Network ProblemsS: A Model
for On-line Computer Systems. L. J.
Pipes. =~ August 1970. '

_Derivation, documentatlon, ‘and llstxng of

a dynamic programming model on JOSS for '
finding optimal solutions (minimum-cost
paths) to network problems. _The network
represents the pos51ble connectlons between
decisions and expresses costs of going from
one to another. ‘The model encompasses a
value—lteratlve algorlthm which succes-
The-
prlnc ple of - optlmallty, which permits’

‘flndlng the: minimum-cost (shortest) path

as’a function of: the ‘maximum number of

isg i Regardless of ‘how a i
partlcular state was arrived: at, -the ‘re-
maining’ decisions as to vhat: path to take

;enroute to the term1na1 must’-themselves
,constltute an: opt1ma1 solutlon.

--q S
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of traversing arcs may be input, recalled
from other files, or calculated by JOSS
from input functions. Model £flexibility
allows for testing the semsitivity of a
decigsion process to changes in the ter-
minal point. 28 pp. Ref. (M%)

PAPERS
P-2584 Operating Systeas. G. H.
Nealy. May 1962.

A discussion of operating systems, defined
as the whole complex of programaing, de-
bugging, and operaticnal aids with which
the programmer deals. The components cf
an operating system are divided irptc in-
put-output systems, processors, and super—
visory syetemas. Input-outpuvt systems are
codes used in conjunctiop with the hard-
wvare to get data in and out of the machine.
Processors are codas that transform data.
Snpervisory systemas 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

:communicaticn conventions. is emphasized

to promote flexibility of construction
and use. 95 pp.

Benchmarks in Artificial In-

P-2586
. telligence. F. J. Gruenberger. June
1962.

A list of tasks, presently performable by
most human beings, that may eventually be
handled successfully by conpnters. These.
tasks may serve as milestones in the fxeld
of artificial 1nte1119ence. “13 . PP~

P-2593 The Use of Computers in the

Processing and Analysis of Geographic

. Information. R. C. Kao. Deceamaber 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
videspread use of high-speed conputers,
(3) adoption of a universal mapping sys-
tem, and (4) problems. facxng users. of geo—
28 PP- .

Conputef"TrALning and Educa-

tions:.  The: Picture in 1962. F. e
Gruenberger.‘ July 1962.

A dxscussxon of the problem of'educatlon

t" e,

- {Decision Tables, Experimental).

- real’ property.
jreplace ‘many; exlstlng ‘files,’

.+use in" their .normal operatlons.-
-ally, these: central flles will cover more -
Proper use’ of data—process-‘.]
;vfxng equxpment w111 lead to better decx-ﬁ
J sions based on more 1nc1usxve data,,and

82

. .than one clty.‘

and training in the world of computers.
The author describes: (1) the difference
betveen this educational and training
ptroblem and the problem for masses of peo-
ple in any other skill or technology and
(2) the difficulties in training and/or
educating masses of people in coamputer
technology. It is suggested that the
educational discount oa computers be aban-
doned in the near future. 11 pp.

P-2602 99—-GATE. T. A.
August 1962.
A primer for instruction in the 99-GATE
language. 99-GATE is a system in which
a computer may be instructed to perform
algebraic computations. Specifically,
99~GATE is: General Algebraic Translator
extended for the IBM 709/7090. The author
indicates the rules to be followed and the
technigques to be used in instructing the
computer. 48 pp.

Van Wormer.

P—-2608—-1 What is DETAB-X? S. L.
Pollack. October 1962.
A description of a computer language based
ou the use of decision tables, DETAB-X
The
paper traces the evolution of computer
programming and the steps in its develop—
ment. The desirable features for a prob-
len—-analysis technigque are discussed to-
gether with a comparison of DETAB-X and
COBOL-61. DETAB~-X was developed at Rand
as part of a continuing effort to devise
methods that will permit the Air Porce '
and other large users of computers to re—
duce costs and time—lags involved in gde-
signing and 1lp1enent1ng data systems.
26 pp-

P—-2610 How cities’Should Approach Data
Processing. RJ .Mason. July 1962.
A discussion of- the 1lpact on government

- operations of’ advances in data-processxng

equipment. ' Future equipment will improve
all five of the data-processxng activities
and will be avallable in-“the . sxze, capa-

- .bility, and price to meet any, c;ty's needs.
“The ideal System for-“cities is one in
‘which' ‘environmental data gathered by a11

departlents are filed ‘in unlfled, central
records: descrlbxng persons or parcels ‘of
These .central files:will fm
since they.
will be . available to all. departnents for,@
Eventu-/;”




'-tlons that ‘must be s&tlsfled for .a-

..nﬂss-problem descrxptxon.
< has’ proven to:be;a;
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ultimately to significant operating econ-
omies and improved city operations. 9 Pp-

P-2658 A Quick Look at SIMSCRIPT.

H. W. Karr. October 1962.
A description of SINSCRIPT, a general pro—
gramaing systen specxally adapted to the
problens of writing simulation progranms.
The advantages of SIMSCRIPT are that it
reduces the time needed to program simula-—
tions of even moderate conplexlty and pro-
vides increased flexibility in modifying
such models in accordance with the find—
lngs of preliminary analysis and other
circumstances. Although SIMSCRIPT may be
used as a computer language for nonsinmula-
tion problems, the author emphasizes its
application to simulation. Detailed ip—~
structions and forms for applying SIMSCRIPT
are also provided. 14 pp.

P-2674 Anatomry of an Assembly Systen.
G. H. Mealy. December 1962.
A description of the GAS (Generalized 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 assenmbly. system
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 ‘%o
change GAS must know how it is constructed.
The possxbxlxty of this, in any practical
sense, is dependent on the organization of
the assembly system and on its documenta-.
tion. The author attempts to provide
enough information about GAS to allow mod—
ification of this language at assembly

flme. 30 pp.

P-2687 .'- Status Report of DETAB-X (De-
cision Tables, Experlmental)- . Se.  Lae
Pollack. January 1963. : :

A status report on DETAB—X (Decision '
Tables, EXperxmental). “This" ‘potential .
business ‘language .was 1ntroduced at .a |

'_Decxsxon-Table Symposxun in- Nev York,'

20 September 1962. ‘Decision tables’in’
general are sSet up in a:tabular’ format..
contalnlng a set of ‘decision rules based ;
on a/given ‘set of conditions. . Each™ de=
c1510n rule describes- the sets .of condi-..

seguence of actlons ‘to. be taken.;r e,
CODASYL Systems Group developed speci

ture: u51ng modlfled :COBOL=61.. for bus1-,.

AS DETAB=X :
gnificant development}

i‘n’.data process1ng

' p-2768

" ‘could use-:a. computer to solve.
‘(See also P 2786 ) : .

’9—2682'

d. a-: valuable addltxon i
o’ COBOL, the. CODASYL Systems Group Hlll

P

probably propose that DETAB-X be adopted
4s an addition to COBOL. 7 pp.

P=-2697 DETAB-X and the World of Bank-
ing. S. L. Pollack. February 1963.
A description of DETAB-X (Decision Tables.
Experimental), an experimental lamguage
that combines COBOL-61 and decision tables.
The use of DETAB~X in business-orientead
problem description is discussed with par-
ticular reference to banking systems. It
is felt that programs written in DETAB-X
will provide improved communication be-
tween system designers, prograarmers, and
functional specialists. DETAB-X is also
expected to increase the accuracy and com-
Pleteness of problem statement achievable
by existing languages. 12 pp.

pP=-2714 Electronic Data Processing for
Cities--The Broad Look. E: F. R.
Hearle. February 1963.
A sumsary of what electronic data-process-
ing equipment can do for cities now and in
the near future. Modern automatic data-
processing equipment greatly increases the
capabxlxty of municipal agencies to handle
lnformatlon, espec1a11y if an over-all,
integrated system serving the entire muni-
cipal organization is developed, rather
than a piecemeal mechanization of familiar
clerical operations. 11 pp.

The th and How of Computing
in the Secondary Schools. F. J.
Gruenberger. September 1963.
An argument in. favor ‘of including computlng
in the high. school curriculum. Considered
are the reasons for teaching it in high
school, the problems of acguiring a com~-
puter for high school us&, the proper place
of computing in the curriculum, and the
main - types of problems that hlgh schools

? PP-

Programmer Selectlon Report for
August

- SHARE. XXI. R-.N. Relnstedtg
1963, :

‘A d1scuss1on of personnel problems in:

*hxrlng programmers for computers.;

14vpp;‘

_thDS for.DETAB—x, ‘a declslon-table struc—.ff:"‘l'
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problea or whether some other method of
calculation would be preferable. 14 pp.
{See also P-2768.)

P-2791-1 Coapaters and Information
Plow. B. L. Patrick. MNarch 1968.
An introdnction to computers for the de-
cisionmaker wvho needs a layman's
knovledge of the field (updated from a UC
Extension lecture). Hardware, softwvare,
rental arrangements, and programmer rela-
tions are described. Useful classifica-
tions of types of computing include the
misnomers "scientific® (meaning little
input-output and msuch arithemetic) amnd
"business" (meaning very high input—output
and very simple computations, as in pay-
rolls). Also defined are batch, on-line,
and real-time processing. Process control
and Rilitary coamand and control are dis-
cussed as on-line applications. the in-
dications. of a latent corputer need usually
are:z {1) a volume operation of which the
the repetitive portioias can be defined ana
the exceptions recogynized; (2) any ex-
tremely complex job; (3) a need for im-
mediate results; (4) a large file that must
be current and accessible to several users;
(5) extremely precious data that require
sterile handling. 19 pp.

P-2793 The Programmer in a Changing

World. W. H. Ware. September 1963.
An inquiry into the role of the profes-
sional programmer in the future coaputing
world. The programmer may continue to be
needed for unusual machine problemss and in
‘comnputer research, but it may be that the
ability to present a machine to its user
on his terms will improve so rapidly that
pProgramaning as a. specialty will become a
relatively small professional field or a
secondary skill shared by people from a
vide variety of ptofessxonal dlsclpllneS.A
S pP- .

P-2826 Simulating with SIMSCRIPT.
. H. M. Harkowitz. Novenmber 1963. ;

An eXaminration of two aspects of SIMSCRIPT -
which enahle it to reduce the prcgramnxng
.time requxred for: sinulation. These are
its world-view of the model to be simu-

- lated and its method of communicating to
" the: computer the vorld to be szmulated
15 PP., A i '

P-2863 Bxgger and Better Hathematl—“

cians. R. E. Bellman. . Pebtuary "1964.
‘Mathematicians urgently need much’ 1arger
and faster computers for solving a large

El{f c

Aruitoxt provided by Eic:
g

ogy, and epxstemology,

‘}y-zgos

cateyory of practical probleams. vork
should have begun five years ago on digi-
tal cosputers 100 to 1000 times faster

and 1000 to 1,000,000 times larger than
curraent computers. Attention, however,
seeas to have been diverted by "giamickery®
and the glamour of *¢thinking machines.™
The author sees little hope of improvement.
6 pp.

P-2864 GASP--A General Activity Simu-
lation Program. P. J. Kiviat, A.
Colkosr. Pebrunary 1964,

An introduction to the capabilities of
GASP (General Activity Simulation Program).
GASP can be understood by engineers as
vell as by computer programmers. It pro-
vides uniforamity in system description
and includes as many automatic error de-
tection and debugging systeamas as possible.
GASP cannot compete with SINSCRIPT but
serves well those who have only a small
machine or who use several coamputers with
no coamon language. 9 pp.

P-2865 On the Explosion of Automation.
BR. B. Bellman. February 1964.

Comnents on the impact of automation on a

capitalistic and democratic society.

While automation would increase even

without computers, its effects are intens-

ified by them. Coupled with am increase

in general efficiency and in advanced

technology, automation Will remove many

jobs from industry. The author points

out the need for training and retraining

of the resulting unemployed. 5 pp.

P-2879 Oon Cybernetics, Information
Processing, ‘and Thinking. HN. E. HMaron.
March 1964,

An examination of the origins, developament,

and present status of those key cybernetic

notions 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-
mation mechanisms and processes which
underlie and are correlated with thlnklng.

Defined and analyzed are (1) the origins

and scope of: cybernetics, (2) information

processing in:artificial and natural sys-
tems,'{3) the problem of artificial intel-
ligence, and  (4) - cybernetxcs, nenrophys;ol-

‘41 pp. Blblxog.

Scxence, Technology and the
: Automatxon Explos;on.» R. E. Bel;lan.
Hay 1964. 7 L ;
A consxderatlon of the serxous effects of
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our economic and political structure aris-
ing from the rapid spread of automation.

A3 it takes over sore and more routine
occupations, people will be required to
engage mote in personal and certain pro-
fessional services. The author feels that
some atteapt aust be made to face the prob-
lea nov instead of wishfully letting the
matter take care of itself. 6 pp.

p-2922 JOSS: A Designer's view of An
Bxperiz=ental On=line Comsputing Sysaten.
J. C. Shave August 1964.

A description of JOSS (JOHRNIAC Open-Shop

System), an experimental on—-line, time-

shared computing service. The paper

enphasises those features which have made

JOSS a convenient naev tool. 33 pp.

P-=2967 Prograaaing Language Selection
for Command and Control Applications.
J. P. Haverty. September 1964.
A discussion of major considerations in
selecting a programming language for
command and control applications: (1)
systees considerations; (2) language and
compiler requirements. The paper illus-
trates the difficulties of programming
language selection by citing recent Ameri-
can work in measuring effectiveness. The
problems of standardization are also
mentioned. 25 pp.

p-2998 The Teaching of Computing.
F. J. Gruenberger. October 1964.

A discussion of the characteristics of

the teaching of ceomputing and the ways

in which it significantly differs from

the teaching of other subjects. 5 pp.

P-3006 The Logic of Interrogating a
Digital Computer. M. E. Maron. Noven-
"ber 1964&. .

An attempt to clarify the problem of how

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: (1) ar cutline 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

searching and data retrieval, to suggest

how these problems should bte framed; and

{3) a consideration of the yuestion of

comprehension with the aim of specifying

how some aspects of knowing can be dis-
q"ssed in a mechanical way and related to

[:R:}: information organlzatlon required to

Aruitoxt provided by Eic:

eaorate cosprehansion-like behavior.
J pp. Bibliog.

P-3044 The Roie of the Computer in
SecondarLy Schools. P. J. Gruenberger.
January 1965.

In the five years since stored prograa

computors have been used in secondary

schools, a pattern of solid acadeaic
courses has ererged. The paper lists
eight reasons to justify continuance of
the program. &8 pp.

p-3086 Use of Hybrid cComputing in
Design automation. A. J. Rowve, P.
Brock. HMarch 1965.

A discussion of computer-aided design for

engineering use. The automatic drafting

project of the Hughes Aircraft Company is
described, including the developaent of

ADNA, the machine and the language. The

concept of the engineering information

center is discussed. 22 pp.

P-3109 A Charting Technigque for the
Analysis of Business Systems. PB. A.
Nelson. MNay 1965.

Description of a charting technique for

analyzing business systeas and studying

the information economics of firams. This
technigue facilitates establishaent of
criteria for systea effectiveness bhy
portraying details and interrelationships
of functional tasks, management decisions,
organization structure, information flows,
and data processing. 17 pp.

P=-3131 . JOSS: Examples of the Use of
An Experimental On-Line Computing
Service. J. C. Shaw. April 1965.

A presentation of examples of the use of

JOSS (Johnniac Open Shop System) for the

solution of small numerical problenms.

10 pp.

P-3141 Simulation Programming and
Analysis of Results. A. S. Ginsberg.
Hay 1965. :

A discussion of techniques for s1n911fying

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 examples of simula-

tion programminq. 9 pp.

89"
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P=3184-1 Cybernetics. #. E. f%aron.
Deceaber 1965.
A raviev of the concepts of cybernetics.
Comaunication theory and the digital com-
puter are discussed as forces that shape
the development of cybernetics. Current
interpretations of the seaning of cyber~
netics are also discussed. 9 pp. Blbliog.

P-31586 JOSS: Conversations with the
Johnniac Open-Shop Systeam. J. C. Shaw.
Ragy 1965.

A brief description of JOSS and exasmples

of conversations in which the systes is

directed in a high~level algebraic lan-
guage. 5 pp.

P-3189 JOSS: Experience vith An Ex-
perimeatal Coaputing Service for Users
at Remote Typevwriter Consoles. J. C.
Shaw. Bay 196S5.
A report of the history and benefits of
; JOSS (Johnniac Open—Shop Systeam), a com
4 puting service which monitors ten type—-
a4 writers and serves up to eight users con-
B currently. It has been in daily use at
P RAND since January 1964. The author dis—-
i cusses both the hardvare and software, and
the training necessary to operate the sys-
tea. 18 pp. Bibliog.

P-3163 What Is the "Social Respoasi-
bility"™ Problem? F. J. Grueaberger.
July 196S.

An inquiry into the effects of automation

on employment and the probleas confronting

soclial and computer scientists in assess-
ing the sagnitude of these effects. & pp.

P-3168/1 HOSY: A COtQ‘Sl'ilglopCtlt-
ing Systea. I. L. Pinkle, L. Scantlin.
July 1967.

A revision of P—~3168 to reflect the change
in RAND's computer systea froa an IBN 7040
coupled to a 7044, to the 7044 alone. This
Paper describes the NOSY (NonSYS) softvare
for use with programs that exceed available
storage on the 7044. Converting codes froa
FORTRAN II to FORTBAN IV causes loss of core
storage because the IV compiler in most
cases produces more instruction words than
the II compiler, and because the IBSYS nu-
cleus requires so auch storage space. The
NOSY maethod eliminates the nucleus during
execution, thus releasing core storage at
the cost of less efficient input/output.

It vas devised originally for a RAND two-
dimensional hydrodynamic model that con-
tinued to exceed available storage even
vhen a chaining procedure was used. 12 pp.

o0 ~

P=3235 Coasunications, Cosputers and

People. P. Baran. MNovembeur 1965.
Discunsion of the ispact of computer tech-
nology on comsunications and the effect of
low cost digital coamunictions on coas-
puter systeas. The paper presants the
soclial consequences of the reciprocal ac~
tion and suggests rescdies for the prod-
leas that may rise. 20 pp.

P~3236 Is the Data Processing Pield
So pifferent? P. J. Gruenberger.
Septeaber 1965.

A couasideration of the need for coapanies

vho plan to liastall glectroaic data proc-

essing eguipment to seek the guidance of

EDP experts. Cost analogies for similar

professional services are given. 8 pp.

P-~3279 Puture Coamputer Technology and

Its Impact. W. H. Tare. Harch 1966.
Text of a paper presented to the Board of
Trustees amrd the Air rorce Advisory Group
in Noveaber 1965. The anthor discusses
the digital computer as an inforamation
processing machine, describes the advances
sade in cosputer hardvare in the 15 years
of its comaercial lifetime, suggests fu-
ture computer achievements, and considers
the impact on society, business, industry,
and the military. 29 pp.

P-3281 Are Small, Free-Standiag Com-
pavers Here to Stay? P. J. Gruenberger.
Deceaber 1965. .

An assessaent of cosputing-pover per dollar

in small machines. It is iscreasieqg rapid-

1y and will continue to 4o so. At present,
distinct advamtages 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, developmeants vill allov a free—-stand-
ing machine to be hooked up to a large cen—
tral facility for short bursts, and thus
secure the best of both systems for users.

8 pp.

p~3313 JOHNNIRC Bulogy. ¥. H. Ware.
Barch 1966.
Text of a talk at the decomaissioning
ceremonies for the RARD-built computer,
JORNNIAC, held 18 Pebruary 1966. The
history and development of JORRNIAC are
traced from the early search for more
coaputing power in 1950 to the very re-
cent use of the computer as a research
tool. The press release of JORNNIAC's
deaise is appended. 14 pp.



P=3314 Introduction to the SIMSCRIPT
II Programaing Language. P. J. Kiviat,
Pebruary 1966.

Presentation of the design philosophy

behind SIASCRIPT II. The paper notes tha

incorporation of accumulated experience
into the programaing language, describes
the isplesentation and structure consider-
ations, and reveals some cf the language's
fimportant features and innovations. 7 pp.

P-3348 Development of MNew Digital
Simulation Languages. P. J. Kiviat.
April 1966.

An article prepared for The Joycnal of

lpdustrial Epgingering. It includes:

(1) an examination of theories of simula-

tion and modelling and prograaming; (2)

a description of the design aims and a

fev language statements of SIASCRIPT I,

a second generation simulation programaing

language; and [3) comments on a probable

future for simulation languages and simu-
lation programaing. 21 pp. Bibliog.

P=3349 Simulation lLanguage Report
Generators (or, I Hear Yoo but I Don't
¥nov What You're Saying). P. J.
Kiviat. April 1966.

Paper prepared for the Symposium on Simu-

lation Techniques and Languages, London,

Xay 1966. The author discusses simulatizn

programming languages and their particular

need for specialized output statements.

The structure of future simulation lan-

Jjuaje report generators is predicted

through descriptions of the programmers®

and managers'! nead for teports about or

from siaulation models and programs. A

set of prograaaning statements that satisfy

these needs is presented and related to
the simulation programming languages of
today and the future. The prograaming

Statements are in SINSCRIPT IX, but the

usae is illustrative only; they have not

beer implemented. Examples of the reports
gJenerated by the hypothetical gtatements
are included in the Appendix. 25 pp.

Aihliog.

P=336%5~-4 Biblloitaphy on Automation
and Technological Change and Studies
og the future. A. Harrison. MNarch
1971.

Last published in 1967, this current bhib~

liojraphy 1lists works associated with

tvo ongoing Rand projects: Automation

and Technological Chaunge, and a related

informal study of future national and in-
tornational problems. Alphabetically
arran«ged, the bibliography contains ap-
proximately 800 entries, consistiny of

the assembled vorks of project members,
together with some 400 additional entries
published after 1967, selected largely
from the Library of Congress card caztalog.
The appendix lists private organizations
engaged in, or planning to engage in,
future-oriented work. The bibliography
vill continue to be updated periodically.
58 pp. (SM)

P-3408 Relational Data Pile I: Design
Philosophy. M. B. Maron. July 1966.
The design philosophy and general objec-
tives of the Relational Data Pile, an
automatic guestion-ansveriug system. The
Pile permits factual data to be stored in
a digital computer so that the machine can
respond appropriately, giving answers to
questions based on the stored information.
(One of tvo related papers presented at
the Third Annual Mational Colloguium on
Information Retrieval, 1966.) 26 pp.
Ref. {(5ee also P-3411.)

P~-3811 Relational Data File XXI: Im-
plesentation. R. E. levien. July 1966.

The techniques used for implementation of

the Relational Data Pile, a computer-based

systea for the storage, retrieval, and

logical analysis of factual data. (One

of tvo related papers presented at the

Third Annual National Colloquium on Infor-

mation Retrieval, 1966.) 26 pp. Ref.

{See also P-3408.)

P-3453 Developaent of bDiscrete Digital
Simulation Languages. P. J. Kiviat.
Septeaber 1966.

A discussion of the history, current

status, and possible future of coaputer

languages that are used for describing

the structure and dynaamics of dis-

crete~-time systems. The author discusses

principal features of the nusmerous simula-
tion programming languages in current use
and predicts eventual nerger into one or

t#o general-purpose languages that can be

used to construct special-purpose simula-

tion languages. 16 pp. Ref.

P-3466 The Coming Computer Utility
—--Laissez-PFPaire, Licensing or Regula-
tion? P. Baran. April 1967.

The growth of the computer industry, which

presses upon existing regulatory processes,

nakes necessary a re-examination of the
entire regulatory structure for data trans-
nission. At present, communications sup-
pliers are highly regulated, while compu-
ter companies are not. The cost for conm-

7.
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putation is dropping <o rapidly that the
cost of the communication needed to tie
together many users of a single machine is
ncy the overriding cost limitation. Con-
centlating the traffic from a large number
of users in order to share expensive trans-
mission circuits is illegal unless a single
company is involved (giving a dispropor-
tionate advantage to large corpanies). The
most basic regulation mechanisms needed by
future computer utilities are: profession-
al licensing standards to aid in safeguard-
ing privacy of information; removing the
economic advantage to large companies; and
providing free exchange across systens.

27 pp-.

P-3476 The Catalog:
ture for Data Storage.
November 1966.

An overall view of the Rand text and

catalog system described in RM-4390 for

processing natural language text for com-
puter storage in large files. The sys—
ten provides freedom to reorganize the
files at will. oOrganization is based on
the dependency tree. Data within any one
class may be encoded ik any form, dis-
regarding the rest of the file, and the
nature of the coding is indicated on the
catalog map (index). Catalogs can be
nested, and each catalog may be structured
geparately. A valuable space—-saving de—
vice is the null datun, in which headings
without any data fulfill their organizing
role wvithout occupying any physical space.

Computer programs convert text into its

internal representation. Formats have

A Flexible Struc-
T. W. Ziehe.

" been defined for 7-bit magnetic tape and

36-bit-vord core storage, and others will
be added. Catalog transformation schemes
are also planned for the future. {Pre—
sented at the Conference on Computers in
Humanistic Research, Texas A. & M., No-
venber 1966.) 22 pp.

P-3478 Computer Aspects of Technulog-
ical Change, Automation, and Econonmic
] Progress. P. Armer. February 1966.
Reprinted from the report of the Natiomal
Commission on Technology, Automation, and
Economic Progress. A self-styled techno-
logical radical and economic conservative
summarizes progress and trends in computer
technology and applications to banking,
government, health, engineering, and other
fields. The amount of raw computing power
in the U.S. has been doubling yearly; the.
author believes that this trend will con-
tinue and that computing power will beconme
available like electricity or telephone
service. Full employment can be main-
tained despite the increased productivity,
but ways must be found to minimize the

hardships of the displaced. Education’
must be a continuing process throughout
life and society must provide financial
support. With centralized information in
computer files, privacy becomes a major
issue. 28 pp.

P—-3484 Current Trends in Aerospace

Computation and Some Implications.

B. Boehm. November 1966.
A discussion of current trends in aero-
space computation. Total U.S. computing
power is expected to increase by a factor
of 1000 in the next ten years. While
computers are becoming faster and more
efficient, computer software remains a
handicraft industry, custom-made and too
frequently idiosyncratic. Programs often
subtly distort the projects they are in-
tended to assist. Conversion from one
machine to another is time-consuming.
Programmers should strive for interchange-—
ability, using machine-independent pro-

‘gramming languages and modular units.

Continuous reexamination of goals is nec—
essary. (Presented at the ssSD/Aerospace
Workshop on Spaceborne Computer Software
at Aerospace Corporation, El Segundo.)

16 pp. Refs.
P—-3486 JOSS: Introduction to the Sys-—
tem Implementation. G. E. Bryan. No-

vemaber 1966.
A description of the concept, capabilities,
hardware, software, language, and usage of
JOSS, an on-line time—-shared interactive
plug-in computing system. JOSS was designed
for casual 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 problem-inception-to—problem—so—-
lution approach to a computer. Every 24
hours, about 3 aillion J0OSS statements are
now processed in an average 5.5 milli-
seconds. Average computation per session
is 20,000 statements, leaving enough un—-
used capacity to accommodate 100 consoles
or more. .Complete hardware description,
flow charts, and sample programs are given.
{Presented at the Fall Symposium of the
Digital Equipment Computer Users Society,
November 1966.) 19 pp-

pP-3501 Computers and Our Puture.
M. E. Maron. . December 1966..

A statement of information needed for a
realistic attack upon the questiocns of
predicting the future impact cf ccmputers
on society, the social and moral implica-
tions, and the actions that might be
taken to alter some of the possible con-
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sequences. Anong the topics are the im-
Plications for invasion of privacy, im-
proper manipulation and control; the in-
fluence of information feedback ard over-
load; the problem of obtaining individual
treatment in a computer-based selection
system. What values do we wish to foster?
And hov fast can corrective action becone
effective? 10 pp.

P-3504 Systen Implications ¢f Infor-
mation Privacy. H. E. Petersen, R.
Turn. April 1967. ] ‘

A detailed account of ways to protect

computer systems, especially remotely

accessible on-line tlme—sharlng sysitems,
fror invasions of privacy. Communication
links cannot be physically secured (see

RM-3765) ; the only broadly effective

countermeasure against wiretapping meth-

ods is privacy transformations {secret
codes), which may require additional
hardvare. Other countexrmeasures include
once-only passwords; electromagnetic
shielding to prevent radiation pickup;
systematic verification of the integrity
of hardware, software, and personnel;
checking up cn 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
engineer information systems so that the
cost of privacy protection is proportion-
al to the amount desired, (Prepared for
rresentation at the Spring Joint Computer

Conference, Atlantic City, April. 1967.)

44 pp. Ref. .

P-3522 Sore Aspects of Man-Computer
Communication in Active Monitoring of
Automated Checkout. L..Chesler,wR;
Turn. Xarch 1967.

Wherever hazards exist, tight: schedules

must be met, and costs of faijlure are

high, human judgment is needad to . detect
and react to malfunctlons in‘automatic

checkout equipment, incorrect program de-
sign or execution, and. unexpec-ed events.

The ‘human monitor must know: exdctly what

the programs should be: dolng and vhat they

are doing at each instant; the monitor
should be able to look ahead, review the-,
past, specify the level of datail of in-
formation, and control.the rate of Check~"-
out. The moving network display with
on-line graphical technigjues (RM-5183)

outlined as .an example:of effective in- .

formation display.. Need for such a system

increases as existing- factory checkout "

systems approach the 1limit. of: their: 3011-

1ty to: handle eyguipment complexlty and’as
ual systems are automated. (Prepared

p-3533

B tivity of ‘the . computer,.houever,_should

LAY
«'Reﬁ.

7~;p-35un

for the Fourth Space Congress, Cocoa

Beach, Florida, April 1967.) 34 pp. Ref.

P-3523 Remarks on the Question of
Privacy Raised by the Automation of
Mental Health Records. P. Baran.
April 1767,

It is necessary to face issues of the

individual®s right-to-privacy raised by

the future automation of information sys-
ters. Systems will be interconnected for
both economy and performance, but
time-shared computer file systems will
not at first have adequate safeguards
commensurate with the sensitivity of

the information they contain. The prob-

lem is thus how to obtain the greatest

benefits from such systems with the least
danger  to privacy. (Presented to the:

Aperican Orthopsychiatric Association

Workshop, Rashington, D.C., March 21-23,

1967.) :

pP-3527 The Professor and the Computer:
"1985. . B. W. Boehm. 'Pebruary 1967.
A short scenario of a 1985 conversation
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-
lems- of lmplementlng future technology. o
5 pp- '

Keeping the Upper Hand in the
Man-Computer Partnershlp.'NB. B.‘Boehm.
April 19%67. :

A discussion of ‘the future capabllltles of

. the . computer and its role in: augmentlnv‘hu—
" 'man creativity.

Rapid increases in hard-
‘ware performance: {€.g.,: the large-scale.

" integrated circuit) and: new organization
. methods (e.g., the: mult1 proc9551ng con-
" cept). have permltted the ‘design and imple-

mentation. of more: flexible systems, with
no loss of computatlonal eff1c1ency.- The
on—-line interactive: computlng system .
pronises to’ achLeve a s;gnlflcant -man—com-
puter: partnershlp. ‘The . :increased. produc~

not -be considered -an.end . in itself. - Syst

:),tems ‘analysis ‘will provnde ar contlnual‘rp—

exanination of the' relevance of the- user's':

-efforts:to.kis goals,: ‘and ' thus ensure': that '

the cnnputer is used . to. :stimulate creatlv—é
not to perpetuate medlocrlty. 29 pp.,j.

qecurlty and Prlvacy in Com—t,

-Anuter Systems.y H. Ware.: Apr“l

1967,




Outlines the configuration of a typical
remote-access, nulti-user resource-shar-
ing computer system and identifies sonme
of its vulnerabilities to unauthorized
divulgence of information. In military
terms, 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 vulner-
abilities of personnel, hardware, soft-—
ware, and especially communications.
Eavesdropplng, wiretapping, copying, or
outright theft of files are possible.
Could reasons of pational interest lead
the professional intelligence effort of
a foreign government to focus on a com-—
puter netvork? This paper presents ter-
minology, outlines the problenm, and sug-—
gests design considerations; detailed
technologlcal counterpeasures are given
in P-3504, "System Implications of In-
formation Privacy." ({Presented at the
Spring  Joint Computer Conference, Atlantic
‘City, April 17-19, 1967.) 32 pp.

-P-3560" - JOSS: C. L.'Baker-
~March 1967.

A collection of pr1nc1p1es to be kept in
mind when designing a JOSS-like- systen,

. contemplating additions to the JOSS lan—

' gmage, or comparing JOSS with other in— _
teractive on-line, time-shared remote com-
puting systems. 5 pp.

Rubrics.

P-3562 Urban Rode in: the Infornatlon
" Network. P._Baran, u Greenberger-
April 1967. . )
" A discussion of the technologles of com-

puters and communications in ternms, of the : .

‘major-contemporaty problems. of cltleS-

' Since the communication of 1nformat10n
may well be the most central and: most
vizal function of an urban complex, the "
information-based technologies could. be
the next major force in the evolution cf

the city. tomputer-communlcatlon tech—.‘
~-nology could foster .a widening, sparser
~distribution of people around the world,
with urban pockets of aciive personal
1nteract10n among 1nte11ectna1 conmer—.

~cial, - lndustrlal, ‘and polltmcal 1eadets.. -

Such urban centers would be sources of,
ideas 'and ‘top~level decisions and would_r
serve .as. input nodes in.national and
transnational- lnformatlon uetuorks.b
25, pp. Blbllog. :

P -3'5’6 8

“of dandprlnted Chlnese Characters as‘a’, h
Tranalatxon ‘Aid. G..F. Groner, Ji P..-vvf'

Heafnpr, T.» - Roblnson.-

ERIC.
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‘nating its computer system. .

. sheer size.

" two major areas-'

o {CSL) 4. or process
'-c1pal dlfferences a

On—Llne Computer Clas31f1cat10nt7.‘
“_storage alloc

A method for using sequential positional
information to recognize handprinted Chi-
nese characters, and a computer program
that uses this method to provide a trans-
lation aid. The desired character is .
drawn on the RAND graphical input tablet
and is reproduced on the CRT display page,
which includes the asked-for character to-
gether with its pronunciatiom and its
identification number in the standard Chi-
nese—English dictionary. The program can
be used for any forms that are drawn in a-
particular sequence of strokes. Both
recognition routines (Chinese and Roman
characters) analyze the po;nt—by—p01nt
locations as each stroke is being drawn,
and identify it within milliseconds after
completion. The program could be used in
preparing a hardcopy dictionary index or
teaching aids by use of a graphical outpat
printer. (Prepared for publication in
IEEE Transactions on E1ectrog1c Computers.)
21 PP.. Ref. (See also RM-5016.)

P-3581 An Approach to Software Evalua-
‘tion. J. Da. Tupac.. April 1967.
Software evaluation is discussed within
the context of. RAND's experience in eval- .
Softwvare has
become more significant .because of. An- :
creased dependence on it for system opera-
tion and performance. At the same - tinme,
it has become more difficult to. @valuate
because of increased complexity, greater .
flexxbllxty and functional capablllty, and
Any organization, undertaking.
an evaluatlon of its system, must consider
functxonal capab111t1e5v
and’ performance based on the .organization®s
requirements and goals. At RAND, workload
and capacity. requlrenents, desired throughf
put and accessibility, and cost constraints
Were used to Getermine an acceptable L
cost/perforrance range.f Estimating soft-

‘'ware’ performance 'is the weakest link in

an evaluatlon. .Xf an- organlzatlon's out-
pat is: 1aranly dependent on ‘accurate per-

,formance pProa rtlon, At nust ‘select. .only
,from systems Hlth wotklng software.-

12 PP-“: .

5 Computer Slmulatlon Prograu-
;mlng Languages-‘ Perspectlve and Prog—
‘nosisa . ‘PL J. Kiviat, Septelber 1967n
An overvleu of “the 1anguages devised

-espec1a11y for progranmlng computer 51mu"“
;latlons developed sxnce,19$9.:u

act1v1t1es :
‘IOther;prln—
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ecuted interpretively by a control pro-
gram {(GPSS), may be direct extensions of
general—purpose compilers (SIMULA of
ALGOL), source languages to compilers
(early SIKSCRIPT and CSL, GASP, and
FORSINM IV to FORTRAN) or complle directly
into assembly code (SIMSCRIPT 1.5, Ex-
tended CSL, CSL-2). The trend is away
from tersemness toward readability and
descriptive power. 22 pp. Ref. :

Soviet Cybernetics:

P-3600/1 Recent
News Items, ¥o. 1. Edited by W. B.
Holland. February 1967.

The first issue of a periodical review
prepared by the staff of the Cybernetics
Data Research Project in the Computer
Sciences Department of RAND, to appeart
approximately monthly. Excerpts from. the
Soviet press on .computers, automatic con-
trol, and related material are translated
or summarlzed .The feature article is a
compilation of data on the nevest, fast-
.est, and most highly publicized Soviet
computer, the BESM-6. Includes a bibli-
ography of relevant articles and one of
photographs in Pravda and ‘the weekly
Economics Gazette for December and Janu-= "
‘ary, and in Izvestlya for January only.
-A bibliography- ‘of CDBP publications,

with abstracts, is. appended 74 pp.’

P-3600/2 - Soviet Cybernetics: Recent
Vews Items, No. 2. Edited by W. 'B. '
.- Holland. March 1967. _ :
The second issue of a periodical review
prepared by the staff of the Cybernetics
Data Research Project in the computer
Sciences Department, to appear approxi-=.
nately monthly. Excerpts from the Soviet
press on computers, automatic control, and
related mater1al are, translated or sum—
marized.
een payges ‘of.. computer photographs from
the book Mathematical ‘Control- Machines,:
the table of contents from the collection

" Magnetic Elements in computer Endgineering,
an artlcle advocatlng a2 return :to three- -

‘address-rachines with mlcroprogrammlng,

. seven’ other articles, and short news :

. items. " Relevant articles. and photography;
publlshed durlng February in Pravda, . Iz--
vestiya, the weekly Econorics: Gazette,
and -the Engllsh—language Heekly Moscou
News are llsted.;” ;

ffP—3600/3‘x. Sov1et Cybernetlcsﬁyi .

"Neus Items, No. 3. . Edlted‘by.
Holland.~ Aprll 1967 : '

"research on automatlc character recognl—
Q@ ‘ion; and Lext readzng

90

‘The March issue. features elght—'

‘vestiya,
»and the weekly English-language Moscow
--News are listed.’

'uputer technology are lxsted.

- ences . Department.'

>IH— 20 computer.‘

o300/

ticle on heuristic programming claims that
Soviet mathematicians are apprec1ably
ahead of their U.S. colleagues in wmachine
pattern recognltlon and medical diagnos-
tics, probably in chess playlng, but be-
hind in breadth of work and in equipping
the projects with the best computer hard-
ware. = Other items report technical data,
research budgets, new construction, a
tabalar comparison of U.S. and USSR com—-
puters, and a symposium on the use of
redundancy in information and control sys-
tems. . Relevant articles and photographs
published during March in Pravda, Iz-

the weekly Economics Gazette,

86 ppe.

P-3600/4 Soviet Cyberneticss

.Recent
News Items, No. 4. Edited by W. B.
Holland. May 1967. ‘

This issue includes a speciai teport on
the BESM and M-20 series of compuaters de-
veloped in: the Soviet Union.. Items trans-

‘lated from the Russian include reports on

electronics in the administration of- the

‘'national ‘economy and on the characteris-

tics ' and costs of several computers. Rel-
evant articles and photographs published

.during April in. Pravda, Izvestiya, Eco-

nomics Gazette, Moscow Mews, and Rand pub~
11catlons on Soviet cybernetics: and com—

.68 ppa-

P¥3600/5 Sov:ef cybernetlcs-

‘ihecent
News Ttems, No."S. Edited by ‘W. B.
Holland. June 1967.

The fifth issune of a periodical rev1ev'

nprepared by the staff of the: cybernetlcs

Data Research Project in. the Computer Sci-

The June issue features’
articles on- management sc1ence and systems

5analy51s in.the Soviet Union, developmenf

of: hlgh—productlvlty computer systems, and
a first’ description and: pnotograph of the
101 pp.gra.

Recent

Sov1et Cybernetlcs‘

News' Items, ‘NOo: Ba:: Edlted by ﬂ. B.
Holland July 1967..

. »The July 1ssue features three artxcles on - -
- problems in. the ‘Soviet’ computer ‘industry. .

- ‘The Mlnlstry of the Radio Industry,:
‘vmanufactures computers,
“.them . with. lnput—output dev1ces,'
Cvardy programs,
f’algorlthmlc languages.

whlchl
dees notieguip . -
Hlth stand-3~t
‘or- compilers :for
Users: must’Create’
The best models operate rella—‘ﬁ;

a1gor1thms

‘L. own.,

ERIC: :
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tape for no longer than a month. Other
articles describe the RITM and BESM-3M
coaputers, cosputer wvork in Araenia and
Sovosibirsk, and the new Kiev Management
Istormation Systea. Also included are an-
sotated listings of relevant articles ap-
pearing in the Soviet Press in June 1967,
and some photographis. 94 pp.

#-3600/7 Soviet Cybernetics: Recent
Bevs Items, No. 7. Edited by ¥. B.
Eolland. August 1967.

This issue includes a translation of an

anticyberaetics polemic, "Whom Dozs Cyber-

netics Serve?® published in the Soviet
gnion inm 1953, a report on Soviet Cyber-
metica highlights for 1966, and articles
oa problems of dialectics and logic in
the develogment of an understanding of
aodern Bmatural science and on cybernetics
sachines of the fature. Articles and
photographs published in the Soviet press
during July are listed. 72 pp.

P-3600/8 Soviet Cybernetics: Recent
Vews XIteas, Mo. 8. PEdited by W. B.
Bolland. September 1967.

This issue features a series of articles

om problems confronting the caomputer in-

dustry in the Soviet Union. One of the
major controversies is that between large,
self-supporting, sultiple-user coapnter
centers and ssaller, self-contained
ceanters attached to individual plants and
eaterprises. Another is that of large
nachines versus small machines. The is—
sue also includes a report om an informa-
tion retrieval conference and an article
on the technical specifications of the

a-20, BESR-3A, BESH-&, and B-220. 120 pp.

P=~3600/9 Soviet Cybernetics: Recent
News Iteas, No. 9. Edited by W. B.
Holland. October 19%967.

The October issue features a 30—page arti-

cle by one of the world's leading cyber-

naticists, Acadeaician V. M. Glushkov, on
prospects for automating computer desiga.

Other articles and excerpts deal with

Okrainian computer usage, autamation

levals and goals, and production history;

hoeuristics as a science; research person-
ne)l statistics, USSR and Latvia; announce-
aent of the Nairi-2 computer; .design of
the Avrora coaputer by the M-20; an ad-
vactiseaent for the Polish ODRA-1013; and
an annotated listing of relevant items in

the Soviet press during September 1967.

96 pp-

Q

ERIC

Aruitoxt provided by Eic:

P-3600/10 Soviet Cybernetics: Recent
News Items, No. 10. Edited by W. B.
Holland. November 1967. -

The November 1967 issue features a 25-page

article on the logical organization of the

VNIIEM~-3 control computer. The issue also

includes articles on heuristic programming;

the Pattern Recognition Laboratory at

Novosibirsk; the Glushkov survey of man-

agement systems; the management system at-

the Barnaul Radio Plant; and on the auto-
mation of national planning calculations
at the Ukraine GOSPLAN. This latter ar-
ticle mentions problems caused by hardware
shortcomings, unreliable tapes, slow in--
put/cutput, lack of organized program ex-
change, and shortages of programmers and
mathematical economists. ' The monthly sum—
mary of relevant press items reports that

Moscov traffic is to be unjammed by sen-

sor~ and TV-controlled signals. The pres-

ent five-year plan calls for over 600 new
automated management control systens' and

230 computer centers. 81 ppe.

P-3600/11 Soviet Cybernetics: Recent
News Items, No. 11. Edited by ¥W. B.
Holland. Decesaber 1967. :

The December issume features 50 pages on

the most important achievements in cyber-

netics, computer technology, power engi- .

neering, bioengineering, and mathematics

during 1966. Progress in computer nedlcal
diagnosis for gastric disease, heart
disease, and cancer is reported. Other
articles list the characteristics of Soviet
computers, development of a4 nationwide
production coding method, and new graphical
data-handling devices. The Kiev Engi-
neering—-Construction Institute is coordi- -
nating a nev annual collection of articles
on programmed instruction. The Ministry
of Defense daily newspaper, Red Star, has
been added to the: Press Review . sectxon.

103 pp. )

P-3600/12 Soviet Cybermetics: Recent
NHews Iteas, No. 1%, Index to Issues -
1-11. .Pdited by W. B. ‘Holland; com-
piled by J. J. Schnelder, ¥. B. Holland
31 December 1967. Ve

An index of subjects,. personalxtxes,'or—.

ganlzatlons, and hardware/software of the

1967 issues of SC:RBNI. A spec;al Lndex -

is included of naterlal on the prohlels

and shortcomnings in Soviet computing and

related fields. ' An annotated: blblxographv

of Rand publ;catlons on Soviet- cybernetiCS f

and computer technology (16 1tens) is ap—,

pended.. 60 pp- s : :

It}
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P-3600/13 .Soviet Cybernetics: Recent information; automation of microcircuit
News Itemrs, No. 13. Edited by w. B. production, using the Kiev-67 unit. Brief-
Holland. January 1968. ) ly described are the Syntax-1 electronic

This issue features amn article from Pravda:
"Cybernetics, XXI Century"™ by V. M. Glush-
kov.: An article by K. Rudnev, Minister

of Instrument Construction, Means of Auto-
mation, and Control Systems, discusses the
new system of planning and economic stimu-
lation enrloying computer techniques for
the compilation of .optimal production

machine that checks computer programs for
errors, the l-3M computer, the new science
of documentation, and what appears to be
the first Soviet use of the light pen (for
Processing amplitude rmdlatlon spectra).
72 pp.

plans. A 13-page article on programmed :

instruction, translated from the Ukrainian, P-3600/16 Soviet Cybernetics: Recent
calls for application of PERT methods and News Ttems, No. 16. “Edited by P. L.
for a Marxist—lLeninist theory. The secre-— .Stephan. April 1968.

tary of. the Scientific—Research Institute
of Planning and Norms, A. Petrov, in an

article cn the needs and difficulties of
science management, urges that ‘the Insti-

. tute’ coordinate all production management

P~ 3600/15

research (contradlctory advice now conmes
to managers from half a dozen institutes).
The Izvestiya Sunday Supplement, -Nedelyva,
has bheen adaed to.the Press Review sec-

. News Items, No. 14. - Edited by H. B.

The April issue features (1) a detailed

. description of the Minsk-23 computer;

(2) a critigque of computer usage im 70
higher educational institutions; (3)

1;0st factors for the VNIIEM-3 production
control system, which runs to 662,000
rubles overall; and {#) computer assist- -
ance to researchers. _Shorter articles
describe remote diagnosis of electro-

tion. 72 pp.- cardiograms transmitted by telephone,
: vith 95 percent accuracy in ayocardial
infarction cases; the. first automated
O o T system for producing TV sets; feedback
P—-3600/14 Soviet Cybernetics: Recent instruments for training athletes; the

ATsS production control and management

Holland. February 1968. sSystem; publishing activities of the
A 32-page article, translated. from the‘ ‘USSR’ Acadeny of Sciences; and a new .
Ukrainian, covers the content, teaching method for automatic modeling which uses

and programming methods, and hardware of

a multichannel self-teaching optimizer

programmed . instruction. - The process is developed at a Latvian institute. : 78 pp.
rodeled as a complex nonhomogeneous dis- o T

crete ‘Markov chain. Adaptive' teaching ° v

machines that respond to the student’s i ‘ . : e

entire 1nstructlonal history-—not. just P-3600/17 . Soviet Cybernetics: Recent
the latest. answer—-individualize instruc— " News Items, No« 17. Edited by DL’
tion . and save;much tim€.,. The best way to McDonald. - May '1968. :

cut costs. ls_to transfer to the student:
suchpﬁunCtionS'as-checking answers and
searching . for ‘the next branch of ‘a pro-.
gram. Other articles give. statistics on
Russian scientific and technical organi-
zations; describe the Okean hydrographic
computer and a very small ferrite diode

-control comruter for tracking systems; -
‘comment -on a lag:in the application of  op-

timal 1ndustr1al plans- describe the. Lat-
via University Computer Center; predict
the future of cybernet1cs~'and discuss.
cybernetlcs and troop—control theory.-;
95 pp. - :

Recent
Edlted by H.wB

dsov1et Cybernetlcs'i

-Neus Items, NoL 1545,

Holland Harch 1968.hu i L
Thls ‘issue’ features along. artlcle on the

o[ATSEH§-1 ‘hybrid. analog-digital computing -

: system~

research at’ the. Belorussian Engl—
neering Cybernetlcs Instltute, programm ng -

Several articles in this issue dlscuss

how economic” planming is hampered by short-
ages of computers, desk calculators and
abacuses, repairmen,-and mathematical
economists, by lack of coordination, and
by ‘the data problem.  'Econoxists and math-
ematicians spend too much time:collecting
raw data. The Institute of Automation and’
Remote (Control found- that 90 percent of

.. data from the. petroleum administrations -

was never jused.. ‘An’ 11= —page: :article de-

1.vscr1bes the" Ukralnlan achievements: 1n the
;algorlthmlzatlon "ok complex productlon

- processe

Other: articles discuss’ mag-

. netic; elements” in: computer englneerlng,

'lpneumohydroautomatlon conference,

the. ninth:

cybernetlcs in’ agzlculture, ‘
i ‘and the

‘instituate! for. designing research facili-

c p~3600/18

.tles.;

Yuri: Cagarln's forthcomlng Pszchol4
“’nd Space is! excerpted. 55 PP-,ag;

Soviet Cybernetics: Recenf’

~automation and new computer languages ‘in -News Itha, No. -18. Edlted by D.
. Estonia; computerized ‘retrieval - : ) -7 “Mchonald. . June’ 19635 S
E Q ston1a- computerlzed retrleval for legal L The Eeature arflcle ln thls 1qsug:lsla
Hmmmma - . B R E - &
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19-page summary of the official guidelines
for designing intermittent—process control
systems. Also included is a translation
of the illustrated brochure for the
Minsk-22 computer system, which has multi-
programming facility. Other articles
report on Hungarian work on automationj;
space tracking; a symposium on reliability
of complex man—-machine systems; elections
to the Ukrainian Academy of Sciences; and
the OSSR's first industrial character-read-
.ing device, which inputs 150 characters per
second with 1 error in 250,000 typed char-
acters. A reprint of a newspaper article
discusses music composed by the “Oral-2"
from programs compiled by Soviet mathema-—
tician Rudolph Zaripov. News excerpts in-
clude reports on the first autcmated coal
extraction unit and on plans for'a single,
nationwide weather forecastlng serv;ce.

92 pp.

P—~-3600/19 Soviet Cybernetics:
: News Items, No. 19. Edited by D.
McDonald. July 1968.

Thls issue features a 10-page techalcal
article describing the automatic program-
ming of hybrid compunters via ‘the analog
unit, with a process control computer as
its partner. It 'also includes an inter-
view with Academician Engineer-Admiral-

A. I. Berg, president of -the Academy cy-
bernetics council, who states that de-
fectless production is undexr way in over
5000 enterprises with over 5 million
workers, yet pedagogy is so defective

that 2 million ount of 75 million students
are left behind each year. Most pedagogi-
cal -operations can be done by simple, in-.
expensive devices made of substandard
radio” parts. - Other articles provide in-
formation on . (1) specifications of 15
digital computers; (2). an appeal from
Poland's ‘deputy chairman for socialist
country cooperation in computer produc-
tion and programming; (3) 5 new computer
_centers and automated factories; (&) »
"achievements of the Armenian Power En-—
gineering Institute; (5) work: of 5 Baltic

Recent

cybernetics institutes; (6) research plans

of the ukraimnian Acadeny of Sciences; (7)
use of computers in prospectlng -for gold~
.(8) a computer taught to'recognize 50
spoken uords. 72 PP~

P'3600/20 Sov1et Cybernet1CS° fRecent

News Items, No. 20. Edlted by D.‘; o
-Mcbonald. August. 1968. - ... ek =

“Phis issue features .a 16-page"’ qurvey of

‘Soviet computer technology, 'as well as a

" number of-otler informative articles: A
‘computerized linguistic 1nformat10n sys—
ten is - being -developed at" ‘the new. struc-

’»tural typology and 11ngulst1ca1 StatlStLCS ‘

EMC

Aruitoxt provided by Eic:
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research deals, with dissertations.

~p—3600/22, S

- Ly
':tj.

laboratory of Moscow University. Ever—in-
creasing production of calculating equip-
ment still lags far behind demand, and
existing computers are often inefficientiy
used, due partly to lack of trained per- .
sonnel. A number of econcomic institutes
do not even have punchcard egulpnent,_and

‘it may be necessary for them to buy equip-

ment abroad. Each ruble invested in RED
adds 1.45 rubles to the national iacome,
compared with only 39 kopeks gain from
ordinary capital investnment. Several
brief reports are jincluded on (1) confer-
ences on automata theory, on control sys—
tems, on optimizing production and dis-
tribution, and on the mathematization of
knowledge; (2) the contributions of Ukrain-
ian economists; (3) the possibility of a
tlne—sharing computer system; (4) design-
ing wvater supply netvorks on tke MAVR'
analog computer; (5} the use of coanters
in education and statistical linguistics;
(6) automated control systems, particu- =
larly in electrical power, chemistry, and.
metallurgy; (7) chess and heurlstlc pro—
granming. 88 pp”

P-36006/21 Soviet. Cybernetics: Recent
NHews Items, No. 21. Edited by D. )
" McDonald. September 1968, :

Three major articles are featured in this

issue: . (1) A 1l4-page survey of data stor-
age devices discusses. the field's h;story,
current trends, and future prospects. .

(2) A 13—-page article ocutlines resolutions
adopted toward the developaent and intro-

‘duction ‘of computer technology in areas

of praductlon, ‘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

organizatisn and technlgues of sc1ent1f1c
Other
brief articles’ prOV1de information on
conputers designed by computers; use of

" cybernetic methods in military affa1r5°

optlmlzatlon in space Flights and game
theory; neasurlng information systens

“and blolOglcal analysors; high—-speed ‘con~

puters 'in physics research; large con-"‘-
puter systens- lnformatlon processxng at

‘Hoscov's nfrezer™ plan (manufactuter of
‘cutting. lnstruments). ‘the ""Ritm" . systen

for accounting and. .control; computers in' '
miljitary construction’ and bulldzng la—;;;. ,
terials- 1ndustry. ‘and. . reports from’ con= .
ferences ‘on’ blologlcal-psychological

problems and on ‘probleas of: the scxen--‘“ -
'tlflC'control of 1ndustry p

No- 22.-.

October 1969..

-News: Items,
ucDonald.-

:Begznnlng thlS lssue,'comnents are prov1dod
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on the context and significance of articles.
October analyses highlight the continuing
pover struggle between central planners and
the ministries of particular industries.
That the balance is tipping toward ministe-
rial control is indicated by an article on
antomated control of machine-building and
two articles describing the plans of the
Ministry of Higher and Secondary Special-
ized Education for its own nationwide net-
work of computerized information centers.
Continued emphaSLS on PERT and CPH _methods
is reflected in an article urging a net-
work planning and control service in each.
scientific organizatioen, and another from
‘Red 'Star advocating mathematical methods
for commanders down to the company and:
battalion levels, with exanples. General
opinion seems to be that OR is useful only
at higher levels. An unusual article
states that although mathematical methods

' - cannot express complex biological pro-
cesses, it will soon be possible to ex-
press . the human psyche in equations.
Hardware information includes the fact
that Poland is now the second Communist
country producing computers. 84 pp.. (MW)

P-3600/23 ,Soviet'dyhernetics~ Recent

News Items, No. 23.. Edited by D.
‘McDonald. November 1968. o

This issue features excerpts from two arti-
cles. The first discusses the problem of
negatlve social COnseguences'of automation
in a socialist economy. Denying ‘that auto-
mation is simply an extension of the indus-
trial revolution and that’ technical prog- .

ress has. only p051t1ve social conseguenCes,.“'

the author admits ‘a high degree of scienti-
fic and technical precgress in cap1ta11st )
countries and ‘introduces the thought that
even under socialism, automatlon ‘has pro-
duced. negatlve social aspeécts. 'The second
article is a report of the general meetlng
of the .USSR" Academy of Sc1ences, which ‘in-
dicates that the .country?s first. tlme—shar-
ing systen is nou operating, but.that es-
sential research 'is being neglected be= ',
cause of fragmented responsibility - among .
the more than ten ‘ministries concerned
with machine’ :building. .Software problemsw
continune,as.a focus .of attentlon.~ Re— -
.Search at “the’ Academy Computlng Center

'emphasxzes BESM-& softuare, thCh ‘Ha's not-‘M

" . been completed; when it is, the 'main soft-
- ware effort will: be, devoted ‘to tlme-shar-;
Ang. -other 'articles d1scuss cyhernetlcs

in crlmlnallstlcs,
gnlng and control;
. increasing .computer ‘efficiency, ‘control- - '
~ling group ‘behavior with drugs,"automatlon-ﬁ
T of 1nventory control, ‘two ! teachlng ma-..
 Ch1neS, and ne
sign. -124 pp-

(HW)

. \)‘

[ERJ!:“ﬂ;

Aruitoxt provided by Eic:

ter technoLOgy ‘is ‘appended.’

. communlcatlon ‘systemis: created
e ple JOSS;programmlng language is perhaps‘;yf

technlques 1n computer deﬁ;“

P-3600,/24 Soviet Cybernetics:
News Itemrs, No. 24. Edited by D.
McDonald. DeCember 1968. .

This issue features an article on the re-

organization of RED efforts. Henceforth,

there must be a rational accounting for
the work of research organization, their
operations will be subject to sets of
regulaticns, and they will be required

Recent

-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. I. Berg,
dealing with the information explosion,
points out the serious implications of
the paper shortage and a lack of foreign
language training. Other articles dis-
cuss the need for training in experiment
Planning and for the information-coasulta-
tion centers, corputerized management of
trade and commerce utilizing the theory
of information measurement, the Annual .
Meeting of the Estonian Academy of
Sciences, a survey of the computer in-
dustry in Czechoslovakla, the conversion
of scientific journals: €£o abstracting
publications, :the results of. the Kaskad
Productxon Control. systen'experlnent,
the Arkus Hybrld ‘Computer, the Asor-2
Computer for network planning, and the
need for centralized computer for account—
ants. . 102 pp. (HJP) - : :

P-3600/25 Soviet Cybernetics:.  Recent.
News Items, No. 25. "~ Edited by D.
‘Mcponald. :31 December. 1968.

A seven-page summary of hlghlights of the

year’s contents is. followed by .three de- .

tailed indexes, arranged by subject, by

.personality, and by organization.  An

annotated - blbllography of 18 Band publi- -
cations on Soviet cybernetics and ‘compu-
92 pp. (MW)

P-3606 - ) Use of uultlple On-Llne,
. Time-Shared Computer Comnsoles in '~
Slmulatlon and Gamlng.v G. H. Northrop.
. June: 1967.. 0. : :
B progress report on. the 1nteract1ve use’

‘of on-11ne, ‘time—~shared: 'Joss’ conputer con-
'soles’ in. war gaming-at’ Rand dnrlng the s17_:
. months since: publicly accessible. files"
f.were added to: JOSS: capabllltles.‘
;grammlng ‘consoles. to_1nterrogate certain
. ofiles’ perzodlcally'
trends; ip network. plan-ww.~
spacecraft trajectorles;”

By pro— .

a::crude. but ‘highly '~
serv1ceab1e realﬂtlne‘store—and—foruard -
: The sim-

feature, 'since,;it makes
e”players to,'o trlbutp_»
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Entry Device (DMED) format proved too
rigid to cover all FAC information needed,
and that the Fighter Duty Officer needs
three CRT displays: for FAC requests,
aircraft status, and his ovwn assignments
of aircraft to missions. ‘A text-only
diplomatic message simulation and a
data—only sub-launched missile duel are
also included. Teletype consoles (Type
33 and 3%) can be used as JOSS consoles,
perxitting participation, regardless of
location, through conventional teletype
or dataphone connections. 66 pp. Ref.

P-3608 Statistical Consideratiors in
Computer Simulation Experlments. G. S.
Fishman. May 1967.

A tutorial given at a syapos;uu o the. in-

terface between computer science and sta--

tlstzcs ‘sponsored by UCLA Extension, The

American Statistical ‘Association (Southern

California Chapter), and the Association

for Computing Machimnery {(Los :Angeles Chap—

ter), February 1, 1967.  This paper de-
scribes some fundamental statistical prob—
lems that should be recognized at all
stages of -a system simulation that is, or
contains, ‘a queueing network, such as in-
ventory models and job shop nanufacturlng
facilities. Such a simulation is the
genetatlon of stochastlc processes by

Monte Carle methods. While zZimulation

languages ‘such as SI!SCRIPI and GPSS have -

_been developed -and refined during the past

decade, very little work has been done in

‘applying- statistical methodology to the-

analys;s of computer simulations. 7 pp.

Ref. (See also RM—4880, BB—5288 )

P-3625: . ~ Some Implications of Automated

Design ‘on. the Engineering’ Pracess.'

L. 'S. Hill.  July 1967.. :
The use of conputets in three’ categories
of engineering design operations: ' draw- .
:ing, theory, and applications. The use
‘of CRT displays for contemporary projects
is probably the’ most exciting: developnent*
in design automation. - In theoretical de-
-s;gn activities, prellmlnary désign englr-il
neers may eventually ‘use all aspects of
jconputerlzed design as’ ad]uncts ‘to. their
‘work. ' At present, ‘parts. that'can be de- j
~fined mathenatlcally can ‘'be: desxgned by
‘means of: the’ computer.‘ Lpplled to- engl—’
neering- computatlons, conputers prov;de a
means of ‘refining-a: de51gn ‘by the constant -
testing-and retesting of: certaln elenents.'
They,decrease the ‘possibility of: concep--

tual ‘errors im- design by prOV1d1ng a" capaQV“:

,b111ty for 1nvest1gat1ngxmany ‘alternative

:Technologlcal problems remaln,.houever,,»y’
‘and cost’ advantages ‘areé " hard! to- prove be-. .

i cause englneerlng cost records are 111 de—;[:

Aruitoxt provided by Eic:

. mission, computing service.

- tion..

ﬂlary .cause of this fallure.

fined. Competltlve pressures will be a
paramount force in the increasing automa-
tion of engineering. 15 pp. Ref. )

P-3626 The Computer in Your Future.
W. H. Ware. November 1967.
An expanded and popularized version of
P-3279, explaining present computers
and computer programming procedure in
some detail as a background for predic-
tion of future developments, such as the
following: Computing power will be
readily available, like telephone serv-
ice. Computers wvwill be small, powerful,
inexpensive, easy to use, and will accept
natural language and graphical input,
Perhaps a broadband communication cable

- will carry all the information services

into each home and vorkplace: voice,
video, facsimile newspaper, data trans-
.Design pro-
totypes and preliminary nodels will be

replaced by computer simulation studies.

The compu ter 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 frequent
change. upon "him.: Retraining and reedu-
catlon will be the wvay of .life for every-
one except those retlrlng before 1972.
47 PP~

P—-3641 The Systems Gap. P. Armer.
‘August 1967.

This paper was written as a guest edltor-
ial for the August 1967 issue of Datama-
It compares recent information with
observatlons made ‘in 1959 while the author
was in the Soviet Union as a ‘member of the
U.S. Computer Delegation. In spite of the
1nte1119ence, vigor, and dedication of
Soviet computer spec1allsts, the  systems

‘'gap between the U.S. and the USSR has not.
" been closed. -

Lack of ‘a profit motive to
provide 1ncent1ve, as well as- alternatlve'

" courses’ for creative individuals, and to

veed out’incompetence is cited ‘as, the pr14
8 pp. i

:pc1a1 Inpllcatlons of : the .
,=P._nrner.,'1ugust

V_AS 1nformat10n, as a COIIOdlt], berones
qlnexpen51ve,'u1dely narketed, and Leadlly_
.available with: lncreaSed ut;llty—llke

Frdlstrlbutlon of conputxng

ﬂ'to ‘privacy u111

" ;private: ‘sector

courses and ‘the:usevof sSimulation modelsy - = . wi

threats_ ”
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P—-3648 Data Automation Development
and Systems Implementation——Some Prob—
lems and Conclusions. A. E. Wessel.
August 1967.

A discussion of the problems involved in

building an information processing systenm

helpful in planning and decisionmaking,
and an example in the form of a J0OSS pro—
gram for patent searching (retrieval by
index terms). Operational requirements
are difficult to state and are constantly
changing. System developers and computer
manufacturers often talk decision theory
but build administrative data flow and
control systems—--not direct man-computer
interaction for higher-level activities,
such '‘as patent examination. An example
of such an interactive system is the
 Rand-U.S. Patent Office experimental sys—
temn, which is implemented on JOSS. Ve
are just now inputting real patent num-
bers and real index terms. The ‘building
of subject index term lists is one of the
reasons for-: the experiment. 30 pp.

P-3656 The Computer——Heyro or Villain?
M. Greenberger. August 1967.
The computer has been praised as a boon
to civilization and damned as a despoiler
of humanistic values; assessments of its
capabilities range from "electronic brain"
to "glorified slide rule." Today, reality
lies a little left of center. Although
the computer does not yet participate di-
rectly in the education process, it has
the potential to provide a mass of data,
such as performance: StatlSthS, that if
properly ‘interpreted cannot but 1mprove
the instructional system. Prolific con-
puters as well:as prolific authors have
been blamed for the information explo—
sion, an explosion. that may soon be set-.
tled by a computerized information system.
Such a systenm would be as indispensable. '
to the research worker as the library is
today. Whether the computér becomes a
hero will be determined by the iztelli-

gence ‘man dlsplays in 1ts use. 16 pp-.
Ref.
ﬁ 3660 Graphlral Aids to. Aerospace.

Vehlcle u1551on Analy51s-_ Boehm,
E. Rieber.  October" 1967%
Graphlc ROCKET, an: 1nteract1ve computer )
graphics. systen for aerospace trajectory
analysis, -is: now.: belng developed.. It is
an’ adaptatlon of; RAND's Omnibus Calculator
of Kinematics: of Earth Tra;ector;es. ‘
Graphic’ ROCKET has Eewer branches: 'An on-
line user ' can wait.to see the" results of :
his . first run before’ spec;fylng variatlons.
By reducing the total number of runs- Te- _
uulred, interactive operatlons ‘can prov;de»

B. W.

overhead cost, as well as acceleration of
the design process. Even a gocd batch-mode
program needs considerable redesign to re-
orient it toward interactive processing.
Emphasis should be on user language, pro-
gram efficiency, and ease of extending
models and considering alternatives. The
systen 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 discussion of ways to achieve more effi-

cient use of computing facilities. Sta-

tistics gathered on actual program runs

at Rand demonstrate that substantial gains

are possible through a multipiexed mcde of

operation. A major gain is the easing of
problemns of storage allocation and secaond-—
ary storage utilization. 27 pp.

P-3685 Comnunication Policy Iusues for
the Coming Conputer pgtiiity. P. Baran.
May 1968. B

An expanded version of P-3#66 (which ap-

peared in the Summer 1967 issue of Public

Interest) revised for computer systen

personnel and users of time-shared com—

puter systens. Remote time-sharing sys-—
tems are very ill served by telephone sys-
tems designed for voice communication. 1In
some computer utilities now under consider-
ation, communications account for more than
half of the system cost. Present FCC regu-
lations prevent computer users or owners
from banding together on a time-sharing
basis to concentrate their highly inter-
mittent traffic. Radio or microwave
transmission promises great efficiency in
data transmission and very low costs, if

-never forms of signal processing such as

‘spread spectrum are allowed and if -1i-

censing red tape can be reduced. The very
high channel use of a shared data link

- provides a strong case in the competition

‘?should be considered,.

P—3691

Supplerment the film,

‘'for space on, the frequency spectrun.

Federal licensing of system personnel
to protect users?

prlvacy- 24 pp.

Oon the Problem of Directmness
in Computer Graphics. T. 0. Ellis,
.. Wa Li Sibley.  March 1968.. :

A brief commentary on the Rand.
man—computer qraghlcal system,
‘The GRAIL Project.
The cathode—ray —tube screen is conceived
as a common working surface for both man
and computer {the man writes or draus onto

interactive
designed to

E[{l(:e efflc1ent machlne usage, ‘despite the it by wrltlng or drawlnq on the associated
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RAND Tablet surface). The CRT display

must be updated avery 30 or 40 milliseconds
to allovw the user to keep his attention
fixed effortlessly on the screen while
interacting vith his problea. The system
depends heavily on real-time symbol recog-
nition. Punctions can be invoked by press-
ing "virtual buttons"—-that is, by pressing
the equivaient spot on the Tablet—and
there is one hardvare button to return the
system to sign—-in condition. The bulk of
the paper consists of saaple CRT display
formats. 19 pp. Ref. Bibliog.

P—3722 IGS——~The Integrated Graphics
Systea for the S-C 4060. G. D. Brown.
November 1967.

A description of the Integrated Graphics

System, a machine-independent package of

FORTRAN subroutines which may be called

from FORTRAN, COBOL, PL/1, or machine

language prograams to produce graphic out—
put on the S—C 4060. IGS eliminates the
usual PORTRAN restriction that prevents
programmers from addressing a single char-
acter directly. The GRA¥PAC mode-set con-—
rept was used: subroutines can be modi-
fied without changing the program by sia-
ply adding a footnote to the codirg or
specifying an option. IGS accepts user
coordinates and translates them internally
into machine rasters (unless otherwise

specified). Syecial control characters .

are provided for specifying typographical

characters beyond those on the usual key-
punch. ©Users msay also produce their own
fonts by specifying the vectors. Grids,
linear or nonlinear on either axis, are
automatically plotted. One subroutine
draws an entire graph with a single call.

14 pp. Ref.

P-3734 Z“ouputer Simulation in Urban .
Research. J. P. Crecine. November
1967. '

Restricting the term "computer simulation"

to models which are surrogates for

real-vorld urban processes, this paper
discusses those developed for use in two

major areas of emerging research: (1)

urbaa growth, development, and spatial

location: (2) local agovernment decision-
making. It also conmiders tvo hybrid
efforts aimed at simulating a synthesis
of economic, political, and administra-
tive elements of an urban system. The
future in-the area of decisionmaking ap-
pears bright, since progress is being
made in the technology for translating
abstract ideas, concepts, and symbols
into computer language. In the area of
urban research, however, a lack of data
is limiting development. 27 gp.

B O S N R R T IR TR S I R TR e

P-3742 Curve Pitting and Editing Via

Interactive Graphics. A. 3. Priver,

B. W. Soeha. December 1967.
A brief description of an interactive
computer graphical systes that allovs the
user to enter a curve into an IBM 360/40
computer via a RAFVD Tablet and to try
vacious ways of fitting, editing and dis-
playing the curve on an IBM 2250 display
scope. The aim was to extend the analysis
of multivariate functions described in
RM-4639 froam tabular to polynoamial meth-
ods. Control is by the Tablet stylus ex-
clusively, using softvare-sensitized areas
for pointing and Groner'’s character recog-
nition scheme {(RN—-50158) for alphanuwmeric
inputs. (Presented at the ACH Symposiua
on Interactive Systeas for Experimental
Applied BMathematics, Washington, August
1967.) S pp~ Ref.

P-3766 An Interactive Graphic Systea
for Curve Pitting and Editimg. A. S.
Priver. Septeaber 1969.

Documentation without printout of a set

of computer graphic routines that allowv a

user. to enter a curve into an IBM 360/40

by tracing it ou the RAND Tablet and inter—

actively to specify various vays of fit-

ting, editing, and displaying the curve on
an IBM 2250 scope, thus visualizing the
results of using certain aethods in approx-
imation theory. Routines are provided to
least-squares smooth the data ia various

vays and to coapare the results with a

cubic spline {(the smoothest of all tvice

continuously differentiable functions).

.. The cubic spline curve, the least—squares

polynomial curve, and the original hand-
dravn data curve may be displayed separ-
ately, together, or in pairs, with the
systea rescaling the axes as needed. (The
BIGH SPRED SPLINE PFIT mode eliminates re-
scaling.) Pointing the Tablet stylus at
PUNCH DATA outputs a set of cards that
vill recreate the display at any time.

To conserve storage, certain ssall rou-
tines are repeated under different names
(e.g., ENDPT and ERDPT2) rather than over-
laying thea. 89 pp. {uw)

P-3780 On the Future Coaputer Era:
Nodification of thgﬂlnerican Character
and the Role of tika»'Z=ngineer, Or, A
Little Caution in the Haste to Ruaber.
P. Baran. October 1968.

A varning that unintended but disastrous

effects on society have resulted from im-

Froved and coaputerizea rocordkeeping,

owing to (1) the habit of limiting the

nunber of variables considered to those
easily quantified, (2) the teadeacy to
use Tecords and scores instead of Jjudg-
sent, and (3) the use of informatiomn to

ERIC
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maxiuize private profit without regard
to the damage intgicted by everybody do-
ing this at once. Using ccaputers, loan
and insurance cospanies screen out the
highest-risk groups. PFrire or burglary
insurance cannot be obtained.in areas
vhere business development is most needed.
Hany people are rendered uninsurable and/
or unemployable oa the basis of health,
education, or past failures or infractions
that former generations would have suc-
cessfiully concealed. Wwhat future have
the 40 percent of all urban youth (90
percent Regro) who will have Some brush
vith the lawv, wvhen an arrest record bars
them forever? Those who understand tech-
nology have an obligation to 1lift their
eyes from minimizing subsystem costs and
at least be an early warning system for
the rest of society. 14 pp. (uv)

P=-3810 Block Programming in 0/5-360
Assembly Code. R. H. Balzer. 3Jay
1968.

A description of a block-programming
facility that Rand has incorporated into
the basic IBN-360 softwvare. This new fa-
cility alters the form of the machine
language enough to change the way pro—
grammers conceive of and code probleas.
By means of a set of macros, users can
write a program as a hierarchical set of
instruction blocks shose execution is
controlled by conditional statements,
thus providing, at the assembly code lev-
a@l, the IP-THEN-ELSE facility of ALGOL
and PL/I. Other conditional statements
can occur within amn IF block. A format-
ting program automatically indents the
progran listing to reflect its structure
and provides headings for the beginning
and end of each block, adding greatly to
program readability and self-documenta—
tion. Lines added by the prograa are
inmnediately recognizable because the line
nuabers are suppressed, distinguishing
then froas lines produced by the 0/S as-
sembler. 9 pp.

pP-3822 Privacy Aspects of the Cashless
and Checkless Society. TestimonY Before
the Senate Subcommittee on ‘daministra-
tive Practice and Procedure. P. Armer.
April 1968.
A discussion of the problem of maintaining
privacy in an age of coaputerized credit
transactions, and a proposal that some
governaent agency be charged with the
responsibility for protecting citizens®
privacy. Cost and convenience will ulti-
nately force .3 to use some form of inter-
connected electronic payment and book-
keeping network for most transactions,
instead of checks and currency. The

)

danger of personal surveillance--electron-
ic snooping--depends largely on the coa-
pletenaess and centralization of records
and the speed of transnission. Airline
reservation systeamas (wiich can include
hotels, car rentals, etc.} are a present
exanple of large amounts of current per-
sonal information instantly available.
There is little sanctuary for economic
privacy in a systea vhere any sizable
cash transaction is coaspicuous. Access
to the files must be limited to a few
persons vho can be trusted. 19 pp. Ref.

(See also RN-5495, P-3642.)
P-3838 GRAIL/GPSS: Graphic On-line
Modeling. J. P. Haverty. June 1968.

A status report on the RAND-developed ca-
pability for interactive modeling of ay-
namic systems using the GPSS flowcharting
technique on the GRAIL {Graphical Input
Language) facilities. Analysts are dis-
satisfied with the long lead time regquired
to translate a proposed simulation from a
logical flow diagram to a detailed set of
computer instructions to be keypunched.
These steps can be bypassed by workiag at
a GRAIL console, drawing on the RAND Tab-
let and having the symbols recognized and
displayed by the character recogniftion
program. Using the GRAIL/GPSS system in-
creases the analyst's efficiency tenfold
to a hundredfold. GRAIL capabilities not
Yet incorporated include shrinking, en—
larginy, and moving geometric figures,
and moritoring on-line execution of the
flov diagram. (Presented at an IBM Semi-
nar on Operations Research in the hero-
space Industry: Models in Planning and

Control, Newport Beach, April 1968.)
14 pp. Refs.
P-3861 Simulation Programming Using

SINMSCRIPT II.

ber 1968.
Description of a computer simulation of
production and sales, designed to illus-
trate as many as possible of the program—-
ming features of SIMSCRIPT II in a natural,
problem-oriented setting. The paper de-
scribes the system to be modeled; outlines
problens the model is designed to study
{namely, to determine the number of ma-
chines needed to provide adequate customer
service); lists the coamplete SIMSCRIPT
simulation program, wvell annotated; and
gives a set of typical data cards. The
last section wvorks through the program in
some detail, explaining the syntax anad
semantics of the stataemeats. 22 pp.

Po Ja. Kiviat. Septen-
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P-3892 The 360/65: RAND's Next Com-
puter. G. D. Brown. August 1968.
A description of the IBNM 360/65 computer
system to be installed at BAND, and a
definition of the terms used in thirad-
generation computing. Time is measured
in nanoseconds——billionths of a second.
The basic storage unit is a byte (8 bits,
1 character). The CPU is 3 times as fast
as our old 70484. Twice as much core stor—-
age will normally be available to each
user, and more coamands can be contained
in a given amount of core. HNost data
sets (files) can be permanently mounted
on disk packs; disks are random—access,
can be read twice as fast as tapes, and
avoid rewinding. The change from a 36~
bit to a 32-bit word means that single
precision decimal arithmetic decreases
from 9 to 7.2 significant digits. Lan-
guages available include COBOL, SIMSCRIPT
1.5 and 1IXI, PL/1, RPG {Report Prograr Gen-
erator), MARK IV for file maintenance, JCL
for job control. There are two FORTRAN
compilers: a fast one with excellent diag-
mostics for debugging, and a slow one that
produces efficient code. Multi-programaming
with time-slicing makes even I/0-bound jobs
like tape sorting ecomnomical. It also
supports the new interactive RAND Video -
Graphics System. 11 pp.

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 hardware, programss are
being recognized as salable and patentable
items in their own right. The cooperative
spirit of the pioneers is giving way to
competition. Some management information
systeas are being sold by software houses
in competition with those offered free by
computer manufacturers. The trend will
continue, and reckless coapetition is sure
to come: every programrmer is a potential
softwvare entrepreneur. The evolution now
taking place among thcse who write compu—
ter programs gives rise to the question of
whether or not professional programmers
will disappear. People who "call" them-
selves programmers may begin to diminish,
but the total of ®real" prograsaers and -
others who perform’ functions that could be
categorized as programming will increase.

Special-purpose time-sharing systeas are

evolving into general-purpose ones. In-

creased performance, at lowver cost: per an-
swer, more than compensates for the over-
head cost of software. However, the design
loop between hardware and software is not
solidly closed; feedback from programmers
is inadequate. 14 ppe.

Y
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P—-3903 Third-Generation Copnhuter
Trends. B. ¥W. Boehm. August 1968. -
A review of trends in computing. 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 factor of 1000. Hov-
ever, the speed-versus-storage and effi-
ciency-versus-versatility tradeoffs will
continue. Computer systems are built and
used with very little feedback, so that
there is veryY little systematic building
upon experience., When a study is made of
just how engineers are using computers,
results may be unexpected. One company
found its endimeers using old designs
rather than new because programs were
available to analyze them. Systea engi-
neering technigues are seldom applied to
the production of computer software. Such
an analysis of Rand®s Graphic: ROCKET de—

‘velopment resulted in POGO, a program that

cut graphics control Page development time:
from days to hours. To design computer
systeas properly, it is necessary to learn
wore about Lov men perceive, how they
-.hink, and how they create. 13 pp. Ref.
{Prepared for presentation at the 1968
Joint Engineering Management Conference

in Philadelphia.) .

P~3940/7 The JOSS Newsletter: November
1967-June 1971. S. Marks. July 1971.
A final conmpilation of #4 issues of the
JOSS Newsletter, which has been issued
monthly since Noveaber 1967 to users of
JoSS, Rand's interactive, time-shared coa-
puter system designed for the solution of
small numerical problems. Although the
Newsletter has been discontinued, the JOSS
systc=z will comtinue to be used until ren-—
ovation is no longer practical. A final
version of the JOSS Program Library Catalog
was issued in March 197t. Although no
more JOSS programs will be abstractea,
the read-cnly ‘protection of the library
files will still be available for JOSS
programs offered to other users in Rand
documentztion or by personal communication.
This final edition of the Hewsletter re-
places previous editions of P-32940.
157 pp. (MW) o

P-3977 GAPSS (Graphical Analysis Pro—
cedures for System Simulation). T. E.
Bell. Janaary 1969. S

A discussion of tvo types of computer

graphics displays used to analyze data

following simulatioms done in the GPSS
language.  The results showed that the
hybrid display showing changes over time

{and utilizing a Gantt chart) was supe-

rior to the display sequentially present-
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ing individual states of a system. Addi-
tional general conclusions are that (1)
an analyst almost never views sisulation
data the right way on the first try; [2)
computer graphics helps an analyst 5den-
tify relationships obscured by sumaary
statistics; (3) computer graphics dis-
plays should be tested for usefulhegs by
the people for whom they are desighed.

13 pp- Refi.  (M3IP)

P-3998 The Tenth Rand Computing Sympo—
sium. Edited by P. J. Gruenberger.
December 1968. ‘ -

An edited and condeased transcript of the

Tenth Annual Computer Symposium held at The

Rand Corporation, 13 November 1967. Sched-

uling the symposium one day prior to the

Fall Joint Computer Conference alloys top

men in the informatiom-processing field to

contribute their time and talents. This
transcript, edited from the original by
each of the attendees, reflects serious but
unprepared thoughts on the topic, "The

Teaching of Computing.™ The questions dis-

cussed included the people to wheR comput-

ing should be taught; the grade. level at
which 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 initjate

computer education programs. 114 pp.

(MIP)

P-4014 A Graphic Capability for MARK
IV. H. Casali, D. Cohen. JanBary 1969,

Prospects of emxbedding MARK IV in SGgS 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 prov1de
remote access to an IBM 360 conputer using
IBM 2260 graphic terminals. The User. is
provided with a. full range of text-egditing
facilities and has the ability to add, de~
lete, or modify data in a file.:  In many.
applications, it is desirable to’ Separate
data into different files: JCL statements.
for one, MARK IV requests for another. To:
test a MARK IV master file of registration:
cards and three SGS data files, runs were
initiated via the 2260 terminal to cata— '
logue the file definitions and _prepare a
series ‘of reports. Improvements in. enter~
ing formatted data need. to. be. 1mplemented .
Additional storage devices 'and reRmote con-.
soles, as well as conversion to:.a- multl-'*
programming system such as 0S/MVT .would ' .
probably enhance the- capabllltles of the‘~:‘

”p;u21d

P~4019 Computers and the Dellvery of
Medical care. E. C. Deland, W. F.
Raub, R. H.‘Stacy,,B. D. Haxnan.
ruary 1969.

The Zntroduction to Computers in glomedl—

cal Research, Vol. III, evaluatlng acconm—-

plishlents over a 3-year period and pre-
dicting areas for future emphasis. Char-
acteristics distinguishing recent computer
systems from those in the past include
increased complexity, flexibility, and
capac1ty for 1mprDV1ng health-care ser-
vices. Work is being done to implement
pPresent image processing technigues and,
in addition, to promote computer~aided
instruction in regard toc bicmedicine. In
the future, mathematical models combined
with graphic and flexible forams of data
presentation. could become an integral part
of research hospitals, nonltored pPatient:
wards and clinics, and basic research
laboratories. ' Interactive computer ter-—
minals and the attendant central proces-
sor; software will be useful for hospital:
comaunications, for model building and
hypothesis testlng, for patient aut01nter—
view, for perusing files. of data- and

for other :tasks requiring the transfer or

analysis of data. . 20 pp. (KB). .~

Feb-

P-4208 on Limits in Computing Pover.
W. H. Ware. October 1969.
A paper presented at the 1969 Air Porce )
Acadeny Meteorological Technical Exchange
Conference, on the fundamental’ physical
lipits. to computer speed.  Heat. dissipa-—
tion 'is the most serious apparent con-
straint.  Switching cannot be faster -than
10 {(exp- —11) sec because. of cooling, or 10
{exp. —-15) sec because of indeterminancy.
Present production devices switch ‘at about
10: {exp —8)- 'sec, s0.100- to- 1000-fold im~--
provement seems to be the llmlt-—not enough
to handle compleyx. environmental problens.:

Beyond: that we mast look to' multistrean
{rather than serial) proce551ng,

‘as: planned
for rlliac IV. . This may-offer a 100-fold-
increase ‘{its. builders’ hope for lany "hun~- .
dreds) . ..If problems prove to be more
parallel than.we think, and if ve push: v
technology to-its’ limits,: the overall- 1m—wa

- provement could move. toward 100,000-fold- -

Such'a: computer would require special: funa- =

ing, though probably less than: a large

partlcle accelerdtor. 8 pp.;:(ﬂw;

Testlmony Before the Assenbly -
Statewlde Informatlon POlle Commlttee. -
‘W< Ha 'Rare.: October 1969.: : e

'A statement before a‘'State’ ASSembly com-:f"

system. '8 ppa (KB) mlttee on - the problem of - protectlng comf,
: “puter lnformatlon._.mhe main pollcy issue
'is that 'of ‘the ‘invasion of privacy.': The: .
com—_. °

»Computer—baaed lees of information-
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piled fInr ease in checking credit do bene-
fit the citizen, but nonetheless threaten
him because of the current-lack of legal
or industry controls on information dis-
semination. Technically, the problenm is
one of lagging system—design expertise,
which would be alleviated through the
stimulation provided by legal constraints.
Self-policing among file operators is un-
likely, and legal penalties may have to

be 'imposed in the civiliam sector similar
to those for defernse classified systens.
The high reliability in ptotectlng com--
puter-based file information in the de-
fense systems is due to a concerted effort
- %20 .coordinate hardware, -software, manage-
ment, ‘and physical protective schemes. -

ter systems in the civilian sector, as
uell. 7 pp. (EB)

. p—-4221 - The Parallel, Pipeline, and
Conventional Computer. ' W. R. Graham.
October 1969,

Analysis of parallel and plpellne com—
puters, giving two gquantitative bases for

‘comptuter  selection and progranm construc-

tion: . (1) the single stage and program-
execution times required by the two types.
of -achlnes, and (2) the single stage and -

'co-plete -program efficiencies. .Comparison

shows that in execution time the resalts
are mixed and it is possible. for the ad-
vantage to shift between the two machines
as the number of steps in a stage in—" '
creases. Program efficiency is expressed
as the ratio of the tinme requlred to exe-
. cute a’ program if the computer is operat-
ing at unit efficiency to the actual exe-
cution tinme. Conceptually nev¥, the: par-‘

‘allel computer is based on the idea: that

“two conventional machines can ‘work: at.

essor gains its edge on:the conventional

operand ‘before the first result has been
returned to the memory.. 8 pp. - (TC) .

P-4251 . -~ Loglcal Aspects of Ques—
__tion~Ansvering by cnuputer.
Kuhns.. . December 1969 : .
The problem of computerlzed guest;on-an—
swering is considered’ from the -point of .
view of relational logic. - ‘Three aspects.
"of the problem are ‘defined ‘and :interre--
-lated-=transforming natural—language gues—
tions 'into symbolic’ questlons (retr1eva1
prescriptions), structuring ‘the file,::
- calculating value sets-i(answering the -
questxon). -~ AR: experlnental progran for

I.. . :

is explalned. Flnally,,the ‘problenm’ of
: calculatlng value sets is discussed.: 1}’
Q ey issue here. 1s ‘the’ 1dent1f1cat10n of

P - . S
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Only this combination could secure compu-

twice the rate of ome. The pipeline proc—

machine 'by starting. retrieval of a second:

automatically producing: symbollc questlonsﬂ-‘

:,02

TR TR PN T

questions that are ™unreasonable.™ It

is shown that a logical characterization

of permissible input queries is possible
and that this characterization can be
expressed in terms of machine-recogniz-

able sufficient conditions. 32 pp. Ref.
(Author) ; -

Computer Aided Advanced Design
and Performance of Airborne Vehicles.

J. B. Gebman. Narch 1970. :
Pescription of an operations research ‘tool
for easily determining the gross design and
performance parameters of almast any pro-
posed airborne vehicle: .'a comprehensive
systen of  computer routines, modularized
down to the level of basic analyses’ ‘of ‘fun—

~damental hardware components, ;and assembled

into. logical subsystens that are indepen- ..
dent of vehlcle\conflguratlon. A’ prototype
FORTRAN IV implementation, 1nc1ud1ng gver
130 subroutines, 18,000 IBM cards, and”

17, OOO—elelent data bank, can be‘used: by
elploy1ng only 10 ox 20 cards. It con-
prises REGSYS, for deternlnlng empirical
ielght—estlnating relationships through
multiple regression analysis, and AIRSYS, -

~ for design and performance. analysxs.‘ Pro-

gramaing ‘a final version would probably be
too burdensome for -any cne organization,
but the overall program is so arranged that
separate aeilospace research groups could
contribute their proved programs to make a-
tool usable by all. - (Intended for the HORS'

1970 'Symposium, the document consists:
‘mainly of ‘wriefing charts.)

28 PP- ’(HH) :

P-4329 ~‘7COmputer Data Banks and Secuclty
Controls. W_. H. WareZ  ~ March 1970777 =

Guidelines for: controls that protect pri- s

vacy of information within- the computer and

. govern its dlvulgence to authorized users.

Five. techn1ca1 safeguards are needed: (1)

‘Vprotectlon of cemiral and demountable ‘com—

puter storage-media; (2) ‘encryption or
ph151ca1 protection of ‘the:.circuits; (3)
computer-:hardware safeguards:of the. tlle—‘
sharing systen' (u) ‘software safeguards to .

" monitor user access . to" files; ‘amd -(5):ad- .
,;-nxnlstrat1Ve ‘and: managemenit ‘controls. that
;are . secnrlty consc1ous.“‘Governnent regu—-

lation may :be required to protect the pri- - :

“vacy: of- personal f11es, ‘'since there'is no-
-data bank’ "industry" Oor: trade organlzatzonj'
- for self-p011c1ng, ‘and ‘since’.the. operatorw.
" who is- necessar11y proflt-orlented, may
“not’know. nor care’ to uhat use  his ‘client”
_“wapts to- put’the data.
.guards:should be fornulated‘b
‘banksfproliferateauidely[and:
“trol.,,12 pp.~ (HT)

Conseqguently, safe¥
efore. data. v
1thout con— s
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P-440T The Impact of Fauture Develop-~ - wants reliable products more than new
‘ments in Computer Technology. . W. R. ideas. Reprogramming for third-generation
‘Graham. June 1970. . hardware has taught programmers to value-
Compares the relative advantages of two compatibility--known in other fields as
‘new computers, the University of Illinois? tradition and consistency. 01ld programmlng
. parallel-organized ILLIAC IV and the Con- - - languages never die; each new one gives -
e ..., trol Data Coxporation's pipeline—organized pProgrammers more to learn. In the future,
i "STABR. . Both increase computing speed by programmers will spend less time coding
; their overall organization. The parallel .. new algorithms and more -iime ma;ntalnlng
design drives many-:identical copies of the existing programs. ' BEighty percent of their
conventional computer's-arithmetic unit time and effort willigo to the unexciting
with only ‘one coatrol -unit, which obtains, but necessary tasks of checkout, documen—
decodes, and issues instructions. *-The - : tation, and production engineering of
pipeline processor starts retrieving a programs for usefulness. The gain in.
second set of operands, located in memory quality means a.loss in diversity, -as’
. adjacent to the first, before the .first - picturesgue.old-timers are replaced hy
‘result has been returned to the memory. . . sober computer science graduates .more"
The STAR and.an ILLIAC IV guadrant have . . like accountants.. . No. economies-of scale -
comparable speeds for adding, though the - are discernible. It remains true that
ILLIAC -forms a fevw sums more quxckly. . the fewer programners uorklng on a ‘task,
In mu1t1p11catlon,_the ‘ILLIAC is alvays - the better its chances for success. 11 pp.
faster. .In division,”  the STAR is:about - (4w) . '

. twice as fast as:the ILLIAC in flndlnq a-

"single quotient, but the’ "ILLIAC is about

‘1.4 times faster in ca1cu1at1ng a long K - :
sequence : of quotlents. 15 pp-’ {LC) - P-4428. HAX°- ‘A PORTRAN chess Player.‘

e R : Ju Je Glllogly.' July 1970. . i

erEeleon es - c:Describes cMAX @ - chass~p1¢y1ng prugraa'%~°
. . o o e . . L written in standard FORTRAN IV that- uses
P-4410 . Modeling Continuous Systems with a standard alpha-beta lookahead seatch ‘of - -

BIOMOD-—-A Preliminary Beport. .R. selected portions. of the move tree. The - .
Clark; G. .F. Groner, R;ja. Berman; o : program has played several complete gamesj'
“August’ 1970._7-, . . .-and many inconmplete ones between frequent
" Models a f1u1d reservoir system us1ng the - - periods of major revisions; its qnalxty
current version .of BIOMOD, an interactive .. of play ranges from poor to falr. ‘8.pP-..

. computer-graphics- system for biological = : Blhllog. {Author)
modeling. The BIOMOD systen features in- .
teraction with immediate feedback, hierar- .

- chical model structuring, and user—orlented

. model-definition languages. . It. operates.on ' P-44U46: . Evaluation and Innovation'in
b o ‘anm 1nteract1ve graphxcs console coaprlslng o orban Research. G- De. Brewer. August'f
- N “a CRT screen, a“RAND Tablet,, and aj: RS 1970;“: T s : :
board.' . The user may draw block dlagrams, E Analyzes the’ nethodology of computer s1mu—
handprint .or. type: text .push, displayed’ - lation in ‘the social sciences and its.
T"buttons". to! 1n1t1ate cettaln actions,:. and - ability to manage' complexly organized sys—
move lahels.s ‘He ‘may. represent 'a model by =il tems.: The "in_ principle" arguments-ad-
a block dlagram,-each component ‘of Which “',;vanced in"'support of: the" ‘method have. been‘
may be defined by another block :diagram. ' ‘j'1nsuff1c1ent1y tempered by honest ap-- .
- This fac111tates dev1s1ng complex models - - .praisal: of past ®in practicen experuences;
one ‘portion.at ‘a ‘time. ' :When:BIOMOD 'is ; . . . A‘continuation of the existing trends’
completed) the user. may" ‘define model com=:: - could-harm: both' the method- and the pro- o
ponents by chem1ca1 eguations,- dlfferentlal ;:cesses of problensolv1ng 1n a soczal con— .

equations, or data :curves, - rather ‘than
having to; translate. his' :model. descrlptlon '
. inte a conventional s1mu1at10n language.ﬁ.:u
"Durlng model sxmulatlon, the user may: dis-w,
.;play curves for dlfferent varlables, : L

: ccmputer s1mu1atlon may: be 3udged
. The. experlences from 2 empirical’ contexts )
. 'are ‘related in  efforts to construct’a so—. -
'f_called /ollcy-ass1st1ng class-of sxmulatlnnif
: eficiencies in the -appraisal- s
‘the: vastly dlfferent orlentatlons_ R
: *of partlclpants 1nterv1eved salesmanshlp,-ﬂ
o andi

tp,The glanou:ﬁperlod ‘of. ptogrammlug is. oVer.

: . ".Disenchanted’ by errors ins b1111ng and ‘bal
. Q - lot countlng, and: dlssatlsfzed with: th
E l(j .guallty of computer output, the publlc
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P-4&88 Comparing Behavior at various
Coaputer Display Consoles in Time-Shared
Legal Information. J. H. Carlisle.
Septeamber 1970.

An experisent at Yale lawv School in

searching for legal precedents on the Mead

Data Central time-shared information re-

trieval systea. Sudbjects used either a

teletype or tha complicated-to-use CCI

video console to access the 300,000,000

character Ohio Bar Association data base.

The UCLA BIORNED multiple discrisinant

program was used to analyze the results.

Contrary to expectations, subjects spent

more tise at the video console, despite

the longer transaission time of the tele-
type. Nore cases were retrieved and
browsed at the video console, relevance
scores were higher, and subjects were

nore satisfied. They also made 300 percent

more errors. Relevance correlated highly

with number of cases retrieved and nega-
tively with tiase spent searching--contrary
t0 the beliefs of systea designers who
limit rotrieval to save time. Those who
retrieved least information took the long—
est tise and achieved the lovest relevance
scores. The negative relation between
tise and relevance is even more marked

for the vidso console users. U6 pp. BRef.

(awm)

P=-2859-1 How To Store It. B. Pox.
Harch 1971

Stotago layout for branch-and-bound al-
gorithes is discussed. A composite branch-
ing rule, alternating betwveen backtracking
and brauching froa the point corresponding
to the sinimum bound, is recoamended as
the best coaproaiss betveen reducing
storage and the nuaber of iterations.

8 pp. Ref. (Author)

P=-3865 Use of SC8060-Produced Micro—-
f£ila Output in Psendocolor fransforaa-
tions. J. C. Lamar. September 1970.

A pseudocolor transformation is produced

vhen each discrete density level in an

original, continuous-tone, black—-and-white
isage is represented as a different spec-
ttal hue in the transformation. The SCH060
has been eaployed to produce microfila
output for use in 2 pseudocolor processes

This

paper discusses the coaputer programs and

technigues for producing specific density
levels ia the filz and the pseudncolor

processes using the filwm. 10 pp. Ref.
{Author) '
P=48 86 A Stochaatic Netwvork Approach

to Test and Chieckout. L. J. Watters,

104
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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; Graphical Amalysis and
Review Technique, RM-4973). Some of the
latest developments 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. (Presented
at the Fourth Conference on Applications
of Simulation, sponsored by AIIE, ACHM,
IEEE, SHARE, SCI, and TIMS, in New York,
Deceaber 1970.) 31 pp. Ref. (Author)

P~-4503 Interactive Simulation of Con-
tinuous Systems: Progress and Pros-
pects. G. A. Bekey, E. C. Deland.
Januvary 1971.

The development of a sinulation systen

that would provide both the interactive,

user-oriented features of analog coaputers
and the precision, memory, and computing

powver of the digital computer has been a

design objective for many years. This

paper reviews the background of present-day
contintous systeas simulation techniques,
with eaphasis on interactive,
graphic-oriented systems. The state of

the art is discussed, particularly as it

concetrns user convenience, interactive
features, the use of block diagram de-—
scriptions, and graphic displays. ‘BIONOD,

a system recently developed for simulation

of blological systems, is used as an:ex-

ample. Limitations of present-day systenms
and prospects for near-future developnent
are discussed. 21 pp. Ref. (Author)

.

P-3532 Admatch, A Computer Tool for .
Urban Studies. A. H. Rosenthal. De-
ceaber 1970.

Description of Admatch, a set of computer

programs for matching geographic codes from

a4 reference file to local data records that
contain house adéresses. The geographic
codes may include zip codes, census tracts,
congressional districts, and ‘marketing
areas. Admatch requires two machine-read-
able files: a local data file and a ref-
erence file. The preprocessing progran
uses expandable tables that allow varia-
tions in street name configuratioas or
alternative spellings of street or street
type. The ma’.cher progzam specifies the
level of discrepancy that can eXxist between
the reference file and the data file and
£2%1l11 permit the racord for the data file
to be matched. The postprocessor program
combines rejects from the preprocessing
step with the accepted records from the
matching step. Discussion covers the role
that Rand has played in testing and de-
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veloping the Admatch programs, defines the
equipment, and forecasts applications to
urban,studies. 13 pp- (KB)

P—-4536—1 The Use of Coamputer Systen
Accounting Data To Measure the Effect
of a System Modification. R. A. ﬁatson.
March 1971. '

Nearly all computer systems in operation

are equipped with an accounting systenm

that records the computer resources used
by each job processed. These data, al-
though having a great potential for use

in the measurement and evaluation of com-

puter system performance, are seldom used

for anyth1ng other than charging for com
puter services used. This paper discusses
techniques for reduc1ng ‘and analyzing ac-
counting data to use in measuring the ef-
fect of a system modification. Two dif-
ferent methods are used in analyzing the
data, both involving the use of statistical
analysis. One method uses regression
analysis while the other nmethod uses
cluster analysis. 15 pp. (Author)

s81 . Potent1a1 Uses of the Computer
1n Criminal CourtS. .:P. Wa Greenwood
February -1971.
The computer is often touted as the poten—
tial savior of organizations finding them-
selves inundated by paperwork——a position
in which" the courts find themselves today.
Some examples of information systems for
court use are presented that illustrate

".’J

various levels of man-computer interaction

in the decisionmaking process. A proposal
for experimenting with videotape and com--
puters to solve many of the problems as-
sociated with long trials is also described.
Its chief benefits would be a large reduc-
tion in time required of jurors for each
trial and a tremendous cost saving for
retrials. Problems of living with the com-
puter are also discussed, along with advice
on how to avoid these problems. ' (Presented
at a Chief Judges and Court Adminlstratlon

Conference sponsored by the National College

of state Trial Judges,: H1111amsburg, Vir-
ginia, February 1971. ) 11.pp-. ' (Ruthor)

Computer Memory Management at .

p—~4585
Rand. A. C. Shetler, S.. Glaseman, .
May 1971.

Describes and llStS some relatlvely 51mp1e
modifications to the initiator of Rand's
360/65 computer software that enable the
Rand Computation Center to run batch jobs
at one high speed while running on-line -
and remote entry jobs in 2 kinds of-
low-speed memory. The change became neces-

‘'generated graphic art;

ory, LCS, which regulres 8 times as many
pProcessor cycles for a given job as core
storage. The new fixed initiators, which
take less than 100 bytes of nonresident
memory, have exceeded expectations in
managing 3 access speeds of storage, while
guaranteeing on—-line access and protecting
batch jobs from acc1denta11y executing at
low speed. Certain regions of memory too
small for user tasks are left unfenced, to
provide for operation aids and batch
readers and writers. . The bulk of the paper
lists the modified control sectlons.

106 pp. (MW)

B-4600 Instructlonal Uses of the Conm-
puter in’ Righer Educatlon. R. E. .
Levien. March 1971. :

Some conclusions about developnents in the

computer?s capabilities and costs; methods

of providing computer service and instruc-
tional materials; and effects uf higher
education. Two major trends hold ‘special
promise: - the development. of. 1arge, cen-

"tralized computing facilities shared by

customers; and the creation of inexpensive
ninicomputers, using an exchangeable’ ne-
dium such as magnetic tape cassettes.
These could provide a market for computer-
based instructional materials; such a
market is critical in achieving the de-
sirable level of computer use in instruc-
tion. National policy should see that

- access to the computer is possible wherever

its use is cost—effectlve, and that its

use is refined and improved to broaden

the range of instructional value.  The
federal government should support (1)

RED on hardware and software, including
terminals, minicomputers, and 1nterconputet
communications; (2) development of in-
structional materials; (3) computer ex-

"periments; and {8) consideration of com-

puter requirements ‘in copyright and. patent
laws and communlcatlohs 1ndustrr regula- -
thES.‘ 20 pp. (SH)

P~4629 A Selective Bibliogtaphy-of~
‘Computer Graphlcs- : . Andersona
April 1971.. R :

An-unannotated- llstxng of recent books,

articles, theses,’ papers, and-‘reports-on

selected aspects of computer graphlcs and
f£ilms illustrating computer gaphics re-
search-and applications.  Items are listed
by -first author mentloned, under . these"
headings: '.{1): generalj; :(2) - ‘graphics ap-
pllcatlons. (3) computer-alded ‘designj;:

(4) ‘animation technlques- (5) computer-

-(6)- - graphics lan- = :
guages and-  subroutine packages' (7) g:aphlc’
text manipulation, prbgramming, and de- -
bugging; (8) - list and ring data‘'structures;

sary with the addition of the slowest mem— ., 9,449) data structutes for assoc1at1ve access;

!L)
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{10) picture languages and grammars; {11)
projections and transformations; (12) hid-
den line elimination and surface shading;
{13) hardware; and (14) films. Not in-
cluded are image processing and enhance-
ment, or pattern recognition or character
recognition by other than llngulstlc means.

34 pp. (M%)
P-4640 Institutions, Innovation, and
Incentives. R. E. Levien. May 1971.

A discussion of the importance of achieving
effective innovation in computer—assisted
instruction. Meaningful innovation can be
accomplished only by changing the systenm
-—-that is, by changing not only the technol-
ogy, but also the instituations and persons
involved. The author presents 2 case his-
tories: design of the proposed National
Irstitute of Education, supporting creation
of an RED base for educational innovation;
~and design of the system of institutions
and technology needed to make instructional
use of the computer in higher edacation
truly effective. ' To.achieve innovation,
one. must plan institutions to encourage
"and facilitate it, paying careful attention
to financial incentives. Instructional

use of computers today has a cottage—in-
dustry character. Two trends .may change
this situation: coemercial timeshared
computer service and cheap, standardized
mini-computers programmed through an ex-
changeable medium such as a cassette.
Change wculd require the concerted efforts
of higher educational institutions, time-
sharing industries, publishers, and the
government. 15 pp. .Ref. (sm)

P-4673 The Data Reconfiguration Ser- -
vice--An Experiment in Adaptable, Pro-
cess/Process Communication. R. H.
Anderson, V. cerf, E. F. Harslem, J. F.
Heafner, J. Madden, B. Metcalfe,  A.
Shoshani, J. P. White, D. Wood. July'
1971.

Describes the Data Reconflguratlon Service

now being lmplenented at MIT, UCLA, UCSB

and Rand for the ARPA computing network.

In this nationwide experimental netwvork,

--widely separated computers of different
makes, models, sizes,; speeds, ‘hardware,

and software are interconnected: via :

store-and-forwvard switching by small spe-

cial-purpose computers called: Interface:

Message Processors:-that route traffic.

adaptively over leased 'lines.- Part1c1pants

can remotely access programs, :data, and. .

unique hardvare facilities anywvwhere in the

system.. The DRS is designed to overcome
the hardware and software. incompatibilities
by automatically perforning needed data
manxpulatxons, such as convertxng character
-sets and graphxc codes,

‘graphics ‘teraminals. .

cto teachers,
addxng or deleting R

messages, packing or unpacking repeated
symbol strings, inserting message counters
and flags, transposing data fields, and
reformatting files. The syntax and seman-
tics of the network connection module and
the "Form Hachine" are described. The
Form Machine is a module that accepts and
applies the definitions of data reconfig-

urations {forms). 23 pp. Ref. BEibliog.
(M) . '

P-4684 Computers in Society's Future.
" 'He HR. Ware. ' August 1971,

A discussion of some of the problems and
effects of computer information systenms
relative to society. ' Although society's:
size and complexity demand computerized
recordkeeping, the opportunities for mali-
cious misuse of personal information--or
for spreadlng misinformation—-—-are increasing
as nmore and more dossiers exchange informa-
tion automatically. Some medical informa-
tion gets into data systems. There is no
legal framework to protect the individual,

to: fix liability for leaks, or to provide

for award of damages, although the U.S.:
Pair Credit Reporting Act is a start. We
do not yet understand how to design or test
systens that protect the information they

“¢ontain, and often do not use the protec-
tive mechanisms we do know about.. The prob-
lem is real, the urgency is great, angd : :

action is needed now. 9 pp. {See also
P-4329.) (MW) S -
P-4693 The Probable'State_of'cblpﬁter'

Technology by 1980, with Some Implica-
-tions for Education.  °F. vw. Bldckuellv
September 1971.

 Reviews significant conputxng developments
“that will probably be in common use by
0 19804
“:powerful,

-Large computers—-meaning fast and
but not phy51ca11y .large--and
minicomputers that may be the size of
teday's portable radios will both contrib-
ute to' the feasibility of :individualized
computer—-assisted. instruction, the former

-'through multiprograaming .and svltchable

microprograms. - While children should -
probably ‘learn: to type, excessive relxancp
on keyboard input will be reduced by
Spoken: 1nput will -~
probably ‘not be: uxdespread by 1980, but "
access: to computers via’ sxnple Englxsh S
written commands:should. be routlne.. Pro- .

'grams 'should be as.accessible as books are
‘now.
v11nk1ng ‘small:.local computers to larger
;' "distant. machxnes._
illnks,

Computlng netvorks. should be: connon,.

.Improved conlunlcatxon‘
probably ‘including’ two-way cable-
can.bring egual computer opportunxty
students, and- adnlnxstrators-_
of all schools-—xf econozxc and 1nst1tu—”'

TV,
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tional barriers can be overconme.

10 pp-
Ref. (Mw) -
pP-4710 - Limits in Computing Power.
W. H. Ware. October 1971.

‘Digital computer performance speed has

increased by about 8 orders of magnitude
since computers were invented in the 1930s.
However, such large, complex problems as
hlgh-resolutlon image processing and models
of ‘atmospheric behavior will reguire even
faster operation. ' This paper estimates
potential computer speeds, identifies the
principles of physics that will ultimately
limit then, and dlSCUSSQS the social value

- {LC)

of supercomputers. Theoreticaily, speed

‘could be significantly increased by repre-

senting numbers in remainder or residue-
form rather than in conventional positional
notation, but practical comsiderations
hinder such procedures. CPU utilization,
typically about 50% to 60%, could be in-
creased with multistream or pipeline pro-
cessxng. - The small size and dense pack-
aging necessary to fast computezs are in-
consistent with heat dissipaticn, but the
size and density limits.have not been even
approached. Coamputers 1000 or even. 10,000
times faster than the hest machines today
are possxble.' ‘'Such -a machine would be of
enormous value to society. 21 pp- . Ref.
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To: Communications Department Date:

The RAND Corporation
1700 Main Street
Santa Monica, California 90406

Gentlemen:

.Please send me copies of the RAND publications indicated
below. 1 enclose payment.

(Please print)

| Name : -

Address:

TOTAL COST: $

Californis residents add 5% sales tax:

TOTAL AMOUNT ENCLOSED: $

Quantity ° Publication ' : AD Number* ' Cost¥*¥ - Total Cost
R-495-PR ‘ ' 200173 |ssioo
R-513-NASA T 3.00

' R=514-PR v ' ) 70240 0 | si00

pesie-pR 0 - | 718088 | sl00

RoS20-NASA - . o 13200

R-522-PR - .'1‘ RN 1:‘ 300

- R-525-NASA - .. B R R

| R-534-PR o 3 | 400

CRessscer o0 ol g 00

_Rr549—PR gf?'Ea_:”ﬁi“f'"i;‘f"ijVV"‘ LT "2{3:00
“71Rr560-NASA/PR AR ; Lo "':Jéﬁod
”f’Rrssz—ARrA ﬁ"fi;'”?77;:~ﬁ ol asiess ';éébo5*'i

ik, Publlcatlons for whlch ‘DDC document (AD) numbers’ are given are .
javailable to. established users from. ‘the Defense Documentation ) :
Center (Cameron: Station, "Alexandria, ‘Virginia:22314) or from’ the.
Clearlnghouse for: Federal’ Scientific: and Technical Information

: '-(Spr:.ngfield Virginia 22151)

?**Cost »hen ordering d1re
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Publication AD Number* Cost*#* Total Cost
R-563-ARPA 731 347 2.00
R-573-NASA/PR 3.00
R-584~NASA/PR 2.00
R-603-ARPA 731 348 2.00
R-605-ARPA 731 657 1.00
R-622-ARPA 731 349 1.00
R-641-PR 3.00
R-664—ARPA 2.00

. R-670-PR 3.00
R-687-ARPA 722 705 3.00
700/ 1-PRy 720 662 3.b0 >
R-N00/ '723 077 3.
R-7 ’ 3A
‘ )7/700/&5_11- 731 465 AooL_
' R-718-NSF/CCOM/RC _ S:Q;\
Re753-aRPA 1.00
R-787-NTH 2.00
R-837-PR 4.00
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-PR 298 949 2.00
RM-3306-PR 284 680 2.00
* RM-3320-PR 204 119 4.00
RM-3324-PR 290615 4.00
| RM-3327-PR 285 647 4.00
RM-3337-PR 297 849 4.00
B ﬁn-’344_7_—PR‘; " 266 046 3.00
RM-3588-PR - © 405 682 4.00°
RM-3609.-PR 405303 3.00
Rw3646PR 411 835 | 3.00
_ . RM-3669-PR 407719 300
T reas75-pR. ﬂ 4,00
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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-PK / 419 487 3.00
RM-3813-PR 415 797 1.90
RM-3842-PR 422 258 2.00
RM-3879-PR 421 979 2.00
RM-3976-PR 430 136 5.00
RM~4033-PR 434 031 3.00
RM-4122-ARPA 464 103 2.00
RM-4133-PR 461 253 4.00
RM-4162-PR 602 074 3.00
RM-4188-PR 504 853 3.00
RM-4220-PR 615 948 3.00
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 3.00
RM-4511-ARPA 467 808 5.00
RM-4540-PR ' 629 606 3.00
RM-4563~PR 620 292 3.00
RM-4573-NASA © 2.00
RM-46 36-PR ¢ 649 330 3.00
RM-4645-PR 623 938 2.00.
RM-4729-PR 622 744 3.00
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RM-4782-PR 630 301 2.00
RM-4793-PR 625 409 4.00
L RM-4810-PR 624 290 3.00
RM-4849-PR 639 601 3.0¢
RM-4920-PR 637 303 4.00
RM-S5005-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
RM-5081-PR 648 487 3.00
RM-5085-PR 642 120 2.00
RM-5108-1-FR 683 724 5.00
RM-5129-PR 643 092 4.00
RM-5135-PR - 639 8.7 4.00
RM-5136-PR 644 869 4.00
RM-51350-PR 652 201 2.00
RM=5157=PR 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-PR 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 o 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
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RM-5428-PR 664 882 4,00
RM-5437-PR 660 836 4,00
RM=5495-PR/RC 663 Q7 4.00
RM-5495/1-PR/RC 709 533 4,00
RM-5531-ARPA 677 464 4.00
RM-5550—ARPA 670 584 4.00
RM-5551-PR 669 321 2.00
RM-5561~PR 1 664 551 3.00
RM-5587-PR ! 666 020 5.00
RM-5611-1-ARPA © 694 442 2.00
Ri-5618-PR 669 802 2.00
RM-5654—PR ' 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-5777-PR . €92 695 3.00
RM-5825-PR 651 808 2.00
RM-5883-PR ‘ 685 124 4.00
RM-5925-NTH o 3.00
RM-5937-PR 686 417 2.00
RM-5947-PR 687 442 2.00
RM-5999-ARPA 698 802 2.00
RM-6000/1-PR : 683 770 3.00
RM-6000/2-PR - 684 699 4,00
RM-6000/3-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 r o 1 4.00
RM-6000/7-PR 694 051 " 4.00
RM-6000/8—PR 693 121 ' 4.00
RM-6000/9-PR ' , 696 573 | 4.00
F i%:« RM~6000/10-PR " ‘ " " 698 728i1‘ S 4.00 K |
1:1‘2_



W

| Quaociey | pvlicaion | b mberr [ dostrx T Toral Gost
RM-€UCD/11- PR 700 045 4.00
RM-6001-ARPA 698 729 2.00
RM-6002-ARPA 698 730 3.00-
RM-6018-PR 701 721 1.00
RM-6027-ARPA 693 089 { 2.00
RM-6028-ARPA 709 905 1.GO -
RM-6032-PR ' 692 698 . 3.00
RM-6047-RC 3,00
RM-6104—ARPA : 701 723 o (20000
RM-6112-PR ' 700 029 : 2,00
RM-6114~PR ' . 701 722 | 4.00
RM-6132-NASA 3.00
RM-6200/1-PR 701 720 3.00
RM-6200/2-PR ‘ 703 703 : '2.00
RM-6200 /3-PR 1 704 598 ' 3.00
RM-6200/4~PR 708 154 - 3.00
RM-6200/5--PR : i 708 155 1 3.00
RM-6200/6-PR 709 873 3,00
RM-6200/7-PR ' 711 361 : 2.00
RM-ezoo/s—éR | 714 o0s8 3.00
RM-6200/ 10-PR ©3.00
RM-6213-PR ‘ 703 279 1 3.00
RM-6248~PR , ‘ 704 568 1.00
RM-6256-PR 711 037 3,00
RM-6271-PR 5 712 052 3.00
RM-6297-PR ol g7 1es | o200
RM—6313-PR 0 713606 ¢ 300
RM-6338-ARPA/AGILE 711 811 | 200
P-2584 o ' | 3.0
P-2586 N o e R
P-2593 | S R T P
P~2597 B B : o S1500
. P-2602 . 604 551 R 75;06 ’57~
lzl{j}:« ‘ o . p-2608-1 ' N . ] 200
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P-2610 .50
P-2658 604 818 1.00
o 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
P-2786 417 648 1.00
P-2791-1 668 417 1.00
P-2793 418 739 2450
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 607787 .50
P-3006 608 367 1.00
" p-3044 610 214 .50
P-3086 613 002 1.00
“P-3109 615 708 1.00
P-3131 614 992 .50
P-3141 ‘615303 - .50
P-3144-1 . 474 971 .50
P-3146 - 615 604 s
‘P-3149 - 615 943 . o0
p-3163 “;612“547 .50 .
P.3168/1 655 760 500
p-3235 624 431 1,000
- 3236 173622i025f; .50 >
lzl{j}:‘ - P=3279 :631°9§1 '2.90 .
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P-3281 , 625 720 .50

P-3313 ' T 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 R : . 636 311 C 2,00

P-3453 ' e ' 640 069 1.00

P-3466 o o -1 650945 , 2.00

P-3476 ' o v 642 368 . 1.00

P-3478 o '650 145 , 2.00

P-3484 S 643 964 - | 1.00

P~3486 R 644 339 | . 1,00

P=3501 ’ . 644 960 .50

P-3504 N : 650 847 o 2.00

pP-3522 h | e48.553 2,00

. P-3523 . _ . 651 417 .50

P-3527 o o 646 880 ‘ .50

P-3533 ' | es0 371 "~ | 2.00

P-3544 . . .| 650 810 ~ 2.00

P-3560 : . . T 649 321 .50

P-3562 . . S | .. 651 109

P-3568 . - - | 650 500"

P<3581 oo lesiigiz

p=3s99 . 0| 659358 o

PL3600/1 . . ... | e4s 594

{P+36b0/2*; R ;'_ff.,ag;649‘251 :

P-3600/3. . L] 65094k ke | s
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- 360079 660 83 4,00

P= 300710 662 313 3.00

r=3600/11 663 229 4,00

= 300712 664 041 3,00

= 3007 1) 665 103 3.0C

=300/ 14 ‘ 665 835 3.00

P 3500/ 15 666 654 3.00

P= 300716 669 070 3.00

12600717 670 148 3.00

#-3600718 671 109 3.00

P 3004 19 672 949 3,00

: P- 3600/20 673 833 3.00

i P 200721 675 978 4.00

= 2000722 677 362 3.00

P=MMH0/2S 679 014 4,00

P- 2500724 680 741 4.00

= 00725 ' 683 701 3.00

P26 654 678 3.00

P 5000 6%3 174 .50

=323 635 065 1.00

r-3%1% 661 531 2.00

P- 301l 857 329 .50

P Pl 638 249 1.00

P Dot 637 003 2.00

- Fodh ’ 657 812 1,00

=200 639 352 1,00

=061 438 819 2,00

§= 3083 $70_303 1,00

=397 o712 992 1,00

p-ane 662 00R 1,00

P=373 662 30 2,00

P 3042 643 228 .30

Po 306  63) 922 3,00

El{llC P= 3700 677 194 1,00
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P-3810 670 503 .50
P-3822 669 071 ' "1 1.00
P-3838 671 917 1.00
P-3861 674 772 1.00
P-3892 673 827 1.00
i P-3894 673 333 1.00
§ P-3903 673 830 1.00
f P-3940/7 4,00
i P-3977 682 950 1.00
5 P-3998 4,00
P-4014 681 108 - .50
P-4019 682 952 1.00
P-4208 694 745 | .s0
P-4214 695 759 T Lo
P-4221 596 109 .50
é P 425. 698 185 2.00
% 4713 704 133 2.00
: P-4329 703 281 1.00
é P-4401 710 262 1.00
§ P-4410 711 034 2.00
24417 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 .50
, P-4486 2,00
? P-4503 : 1.00
P-4532 ' - 1.00
. P-4536-1 L 1.00
P-4581 : ~ 1.00
f P-4585 | 4.00
h P-4600 ' 1.00
o - ' P-4629 2.00
ERIC
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P-4640 1.00
P-4673 1,00
P-4684 .50
P-4693 .50
P-4710 1.00
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