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• •PRI3FACI

Any discussion of information systems of the future predicts

dynamic interactions between the user and the computer. This

bibliography complies references, cataloged by DOC since 1953,

Cthat deal specifically with the role of computers in the infor-

mation sciences.

The 488 unclassified and unlimited references are divided

into two volumes. Volume I contains 249 references grouped under

two major headings: Time Shared, On-Line, and Real Time Systems,

and Computer Components. Volume II contains 239 references

grouped under three major headings: Artificial and Programming

Languages, Computer Processing of Analog Data, and Computer Proc-

essing of Digltal Data. These headings correspond directly with

those of the Panel on Information Technology, Committee on Scien-

tific and Technical Information, Federal (our...il for Science and

Technology.

The references are arranged in accession number (AD number)

sequence within each heading. Four indexes, AD-Numeric, Corp-

orate Author/Monitoring Agency, Personal Author, and Contract,

are appended for each volume to facilitate access to references,
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An unclassified and limited version has been compiled and

will be announced in the Technical Abstract gouletin (TAB).
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TIME SHARED, ON-LINE AND REAL TIME SYSTMrMS



tDOC RE[PORT 6UULI04RAPHY $LARCH CONTOOL NO* AQQ~jk

MA~rAWHuS~tT5 INST Uf TECH CAn~9RIDo~t ELIAAONIt SYSTES
L AO
A TIME SNARIN4 SYSTLI FOR TH* POP-1 C014PVTC tN

IV rAU(S#Jo"N cil

UNCLASSIFIED REPORT

DESCRIPTORS! #01W*AL COMPUTERSo #PNO'4RAMNJNO
iCOf4PUTCRS) * $CKEOULIN4i

A SY$TCH FOR TIME-SHARINdI A POP-I OI1i1TAL CQNPUTER
WITH SEVEN TYPEWRITERS, TWO PAPERt TAPE PUWC~tllS
TWO P~APER TAPE READERS, AND tWO CR1 DISPLAYS,

UNCLASSIFIED AOO$96



UJNCLASSIC IED

DOC fikeoni u*L'06A1PHY St.ARCII CON'TROL N04 A003*~4

AO' - 4 104$44
THOMiPSON RA?4e *0OLD)L~E IN( C0MO4A PARK C.AIlf

AN 014VLINL 0,rIPYU CENTER. I v)

t$CRIPTIVE NQlE1 FINAL REP~t, It FES 41*)I ftf43
lISP FRIEDoCURTON Do I

MONITORI RAOC TQFR43 140

UNCLAS51IErD REPORT

SUPPLEMENTARY NOTE!A

DL5(IPTUSB IDATA PROCE~SSING SYSTE~MS, 01417AL

(CQIPUYEI45)o (eL'IGITAL COMPUTLiK6. VATA FROMBI1NQ

SYSTEM5)t PROGRANK!N4 IiCQMPUTCAS)t MATHEMATICAL L04ItcI

COMPUTER L041C (U)

IC)ENtIrlENSZ 4INFORMATIOI~PH(SNG ON-LIHL

COMPUTINGi I?63 lUý

AN ON-LINE cQ?~puTIH4 SYSTEM HAS OCEC DEVE40PED

WHICH ALLOOS OtRIECT USE OF A W1Z4H SPEED DIGItAL.

COMPUTER OY MIATHEM'ATICIANS AND SCICNTISTS ININEUR

SPECIALIZED FIELDS& TH4IS AEPORT DESCRISCS IeiC

SYSTEM IN DETA16 FWAOM A USER'S POINT Of VIE". FOR

RCFLRENCE PURPO$ES, TtHE R(POR1 INCLUOCS A LWSIN4 of

ALL. COMPUYC PAOGRAM$ US40 IN T146 SYSTEKi.

(AUTHOR) IV)

UNCLASS IIiCOAO)9



kINCLAS'SIr IE

DDC. REPORT 0j9LIOGRAPHfY SCARCH CONTRO, NO* A00314

$i? SSI[i VEQ;QKLNf COMP SANTA MONICA CALIF
REAL-TIME CQMPUTER STUDIES OF BARGAININ4 SEHAVIORI
THE EFFECTS OF THREAT UPON BAR5AININ4# tU-

scP 43 I21 5HUREGCRJLO HA t
MEEKEAOROBERT Jo I

REPI. NO# SPII43 000 01
CONTRACT! S097

UNCLASSIFIED REPO)4Y

SVP'PLEMENTARY IiO14;

OESCRIPTORS: (*SOCIAL COMMUNICATIONt PSYCHOLOGY)-
(eBEHAVIOR, FOREIGN POLICY)p (tFP0lUtICA& SCICNCE,
EMOtiON$)j OPLRATIONS RESEAACH# SIMULAIIONt
COMPUTERS Q I

IDENTIFIERSI l9t63 OAR6AItNiit THHNATI INTERNATIONAL
RLATIOQNS, HOSTILITY, REAL TIME (U)

REPORTS ON A COMMUNICATION 4AME, IN WHICH THE
COMPUTER IS LUSCD AS AN EXPER!MtNTAL TOO0 POR ONlelItNX
ANALYSIS, VMPIRIN4v CONTROL AkNC RECOROING OF SUij-t
BEHAVIOR# ALSO REPORTS CHAT 7HI COMPUTER IS
PROGRAMMED TO AID IN THE C O&CTION AND ASSESSMENT OF
SUOJECTIVE DATA - TO PROBE SUBJECTS# AS TO THEIA
INTENTIONS AND PERCEPTION$ AT CRITICAk. POINTS IN TH-
DEVELOPME,'T Or THE bARGAINING PROCESS* STATES THAT
THES DATA SHOULD SUV7PANT A 4REAT DEAL Of TH7 NEED
TO SPECI.LATE ABOUT THE PATTERN$ OF INTENTION ANO
PERCEPTIONS WHICH PRODUCE THE OVERT RESULTS OSTAINEDt
( AUTHOR) 4U'•

3

UNCLASSIFIED A00394



UNCLASSIFIED

00C REPORtT S1OLIOGRAPHY SEARCH1 CONTROL NO* AO0039

SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF
A NEPORT ON A LAR4EwSCALE TItIC.SHARING SYSTEM, U

NOV 43 ISP SCHOARIZIJULES go I
REPT. NO. SPI141
CONTRACTI SOV?

UNCLASSM~ED REPORT

SUPPLEMENTARY NOTtl PAPER PRESENTED AT THE DIGITAL
EQUIP'MENT USERS SQCIETY, 1S NOV 43o

DESCRIPTOR$t **COMPUTERS# PR04RAMMING (COMPUTERS)),
DESIGN, INPUT*OUIPVT DEVICES fUl
IDENT1VtERS1 AN/FS4-32o 19431 TIME-SHARING SYSTEM tv

THE SYSTEM DEVELOPMENT CORPORATION, UNDER
ARPA SPONSORSHIPI HAS DEVELOPED A TIOE-SMARING
SYSTEM ON THE~ Qm.,Z COMPUTER. TIME-SHARING, IN
THIS 'ASE, IMPLIES SIMULTANEOUJS ACCLSS TO THE
COMPUTER SI A LAA(%E NUMVER Of INDEPENDENT USERS.
THE GOAL OF THE SYSTEM IS TO-PROVIDE ESSENTIALLY
INNEDI-ATE RESPONSE TO QUERIES FROM ALL USERS.
USERS HAVE AT tHEIR DISPOSAL KEYBOARDS 4PRIMAR1liy
TELETYPUs DISPLAYS, AND OTHER COMPUTERS. THESE
DEVICES CAN BE OPERATED FROM LOCAL 401THIN $DC
SANTA MONICA) OR REMOTE STATIONS* THE SYSTEM
HAS S~EEN OPERATIONAL SINCE 4UNE, 1963. IT
PERMITS PROGRAM PRODUCTION AND, DEBUG6i&NQ,
EXPERIMENTATION WITH HOMAN $VUSJfCTSt RAPID ON-LINE
PROGRAMMING AND COAPUTATION, AN4D OTHER FUNCTIONS
WHICH CAN 6ENEfIT FROM COMPUIER-HUMAN INTERACTION,
THIS PAPER DISCUSSES THE SYStKM AS IT APk*&ARS TO
TA4E USERl THL GENERAL DESIGN Of THE SYSTEM* AND
RELATES SOME Of THE EXPERIENCE HAD IN USING -'ME
SYSTEM* (AUTHOR)4)

4
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, AOO396

MASSACHUSETTS INST Of TECH CAMBRIDGE COMPUTATIONCENTER

TIME-SHARING ON A MULTICONSOLE COPUTER CO
Y AR 4S 23P SAMUELoARTUIR LP IR APT , N O * MAC-TR-17

CONTRACTo: NONR41UZ01

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE;

DESCRIPTORS. (*DIGITAL COMPUTERSb TIME)# (*TIME*

SCHEDULING), REVIEWS9 SCHEDU41NGo COSTS# CON.TROL.
$YSTEMSt PROGRAMMING ACOMPUTERS)t PROGRAMMING

LANGUAGES IV)
IDENTFJIERS: MAC PROJECTo TIMfwSHARJNG EU)

AFTER A GRIEF HISTORICAL REV:EW AND A DESCRIPTIONOF THE THREE BASIC TYPES OF TIME-SHAMING SYSTiNS, THEGENERAL PURPOSE TIME-SHARING SYSTEM AS EXEMPLIFIED BYTHE MIVt CTSS SYSTEM 15 DESCRIBED INGENERAL TERMS$ WITH PARTICULAR ATTENTION TO THE WAYTHE SYSTEM LOOKS TO THE USER. IAUTHOR) IU)

U A

UNCLASSIPIED *00)96



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* AOO96

MASSACHUSETTS INST OF TECH CAMORID0E
AN ANALYSIS Of TIMEOSHARED COMPUTER SYSTIMS. (Ul

DESCRIPTIVE NOTEI DOCTORAL THESIS, 2V DWC 6q4P FE i, js
JUN 66 178P SCHERRoALLAN Lot

REPT, NO* MAC-TRwi* ITHESIS)

CONTRACTI NONAqlO10i
PROJi NRO%6 149

UNCLASSIFIED REPORT

D.I ESCRIPTORS: 49COMPUTER~S SCHEDUL|NG19
S~OPERATIONo 51"ULATIONs MiTHCNATICAý ROEOLS,
S • S~TATISTICAL PROCESSESp MATHEMATICAL PRCDICTIONs '

PROGRA14M|NG(COMPUTERS)o REAL TIME I ks

IODENTIFIERS5 MAC PROJECT, THESIS tub

SOME Of THE ASPECTS OF THE OPERATION Of TIME-
SHARED, iNTERACTiVE COMPUTER SYSTEHb Aft ANALYZED*
THE-EMPHASIS iS-ON THE-REACT-ION -Of HARDOARE'SYSTLAS
TO THE DEMANDS N$4AT ITS USERS MAKE UPON IT. SIMPLY
STATED, THE PRO669 IS TO CHARACTERIZE BOTH TIRE- To""SHARED SYSTEMS AND TH[IA USERS 1N ORDER TO BE A6LE TO

PREDICT THE PERFORMANCE OF THE TWO OPERATING
TOGETHERe PORtIONS OF THIS PROSLEC INCLUDE tHt
SPECIFICATION AND MEASUREMENT OF USER
CHARACTERISTICS* THE DEVE4OPAENT ANO VERIFICATION oF
GOTH SIMULATION AA1D MATHEMATICAL MODMLS FOR TIME.
SHARED SYSTEMS, AND THE SPECIFICATION AND MEASUREMENT
Of PERFORMANCE HATRICS FOR SUCH SYSTEMS. T14 USER
AND SOME OF THE PERFORMANCE FEASURE914NTS WERE MADE ON
PROJECT PACOS COMPATISL9 TIMEwSHARING
SYSTE0 (CTSSI. fAlUtHOR) (U)

UNC4AS3;wIEP A00396



UNCLASS If 1ED

ODP( REPORt UIBI0GRAPHY SEARCH CONTROL NO, A00394

AD-q41 019
MAS$ACHUSETTS INST OF TECH CAMBRIDGE
CALCUWAI|O AN ON-LINE SYSTEM FOR ALGEBRAIC
COMPUTATION AND ANALYSIS.

DESCRIPTIVE NOTEt MASTER'S THESIS#
SEP 6S S3P WANTIIANOMAYER ELIHU I

REPT. NO MAC-TR-20
CONTRACTI NONRQ1OZO1
PROJ: NROqA *9

UNCLASSIFIED REPORT

DESCRIPTORS: 46PROGRAHMINGW)MPUTERSI.
DIGITAL COMPUTERS), REAL TIME. SCHEDULING,

zj. ALGEBRAs PROGRAMMING LANGUAGES, COMPUTER

LOGI c
IOENTIFIERS# CALCULAID, TIME-SHARING STSTEHS,

MAC PROJECT, OPS, ON-LINE COMPUTER SYSTEMS IU)

OPS IS AN ON-LINE SYSTEM DEVELOPED AT PROJECT

MAC* THE PRESENT WORK PROVIDES A POWERFUL AND

SIMPLE WAY TO PERFORM NUMERICAL MANIPULATIONS AND

CALCULATIONS WITHIN OPS. THE PROGRAM PACKAGC 1S

CALLED CALCULAIDo AND PROVIDES A METHOD OF

EXECUTING ALGEBRAIC ASSIGNMENT STATEMENTS, Of WHICH

MAD AND FORTRAN ASSIGNMENTS ARE A SUBSET. WHEN

THIS ASSIGNMENT-STATEMENT ABILITY IS COUPLED WITH1
OTHER FEATURES OF THE OPS SYSTEM, MOST Or THE

ABILITY Of A COMPILER LANGUAGE IS PROVIDED,
BECAUSE THE PROGRAMS WRITTEN IN OPS ARE EXECUTED
INTERPRETIVELY, OPS-3 PROGRAMS CAN BE CHANGED AND

RE-RUN IMMEOIATELY. WITHOUT BEING RECOMPILED. THE

APPLICATIONS Of CALCULAID TO THE ANALYSIS Of A

ROUND-ROSIN SCHEDULING MODEL AND TO A PROCESSOCONTRO46
PROBLEM ARE DISCUSSED, 'NO CONCLUSIONS ARE DRAWN
REGARDING THE SUITABILITY OF RUNNING COMPUTATIONAL

PROGRAMS IN AN INTERPRETIVE MODE. (AUTHOR) 14)

7

UNCLASSIFIEP A00396



UNCLASSIFIED

DDC REPORtT 616W$46RAPHY SEARCH CONTROI. NO, A00396

MASSACtHUWfTt IN51 Of TECH CA"DRIDGE WVM 07

HRAP. A tSYIaEM FOR ON-LINE MATHEMATICAL ANA05SIS
DtSCRIOTION Of THE LANGUAGE AND INSTAý!C~TION-M, NUAL, IV)

JAN 44 1040, KAPLOW 9ROY 111MONG ,STEPHEN
IDRA-CKETT#JOHN I

REPT* NO* MACmTR.A%
CON4TRACT; NONR*410X(OII
PROJI NR-Oqo.Igy

UNCLASSIFIED REPORT

*DESCRIPTORS: 4*COMPUTERS, MATHtMATICAL
~ jANALYSI-$-), "AHNACHINE SYSTEv'i, NU14ERICAL

ANALYSIS. INST*UCTION MANUALS IV)

IDENTIficRitsi AC PROJECT* ON-l.INE MATHIMATICAL
ANALYSIS 4AI(

A SYSTEM FOR ON-LINE MATHEM4ATICAL ANALYSS, CALLED
NAP, HAS SELN DEVELOPED FOR V5E WITHIN tHE o.Iyt.
COMPATIBLE TIME SHARING $YSTI(A. TAKINGI ADWY"T?&i Of THE VARIEV USIA-14ACH-INC INTERACTIONS
0HICH ARE '4SS194LE MAP PROVIDES A PACILITY'FOR
HANDLING COMP6!X ANALYSES, DATA INPUT AND
PRESENTATION OF RfSULTS WITHOUT REQUIRING ANY
COMPUTER PROGRAMMING w*1 T~t USER. THIS REPORT IS A
-DESCRIPTION Of THE LANGUA4E AND A St~r..TtACHING Usem
HANUALmI IT DOES NOT OESCR1SE THE TECHNIQUES USED TO
IMPLEMENT THE SYSTEM. WHEN GIVEN INCOMPLETE
REQUESTS, THE SYSTEM WILL PROVIDE INSTRUCTIONS
REGARDING THEC USE 4f ITS PROC&DURES ANO $ILL ASK FOR
ALL THE PARAMETERS, VALUE$ AND OPTION DECISION$ WHICH
MAY SE REQUIRED* If THE REQVLSTS ARE CORRECT AND
SUFFICIENTLY DETAILED, THE COMPUTER WILL PROCEED
DIRECTLY TO THE CALCULAtIONS AND, ON COMMAND, PRESENT
THE RESULTS IN GRA,ýHICAL 0R TYPEWRITTEN fORM.
PROVISIONS HAVE ALSO SEEN INCLUDED TO ALLOW THE
EXPANSION AND P94SONALIZATION Of THE SYSTEM IN.
WHATFVER MANNER 13 DESIRtD sY INDIVIDUAL USERS*
4AUTMOR)4U

UNCLASSIFIED A00396



UNCLASSIFIED

DDC REPORT BI8LIOGRAPHY SEARCH CONTROL NO* AOO96

AD-60I 649
lIT RESLARCH INST CHICAGO ILL
A STUDY OF DIGITAL COMPUTERS FOR A REAL TIME TRAINING
SIMULATION RESEARCH SYSTLM. 4UJ.

* DESCRIPTIVE NOTE: REPT. FOR I MAY-30 JUN 4)
MAI 64 11 |IP ANDRESEN*KENNETH Ws I

EWINGoDUNCAN
REPT. NO. H&O03 2 REV.

. CONTRACTI AF33 657 11007 PPROJ*
PRO•j: TASK
i4ONITORI AMRL TOR64 22

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS; (ODIGITAL COMPUTERS, FLIGHT SIMULATORS),
('FLIGHT SIMULATORS. DIGITAL COMPUTERS), (#REAL TIME,
TRAININ4 DEVICES), SIMULATION# SPECIAL PURPOSE
COMPUTERS, ANALOG&TO-DIGITAL CONVERTERS, HULTIPLEX,
DIGITAL.TO.ANALOY CONVERTERS, TIME.INTERVAL COUNTERS.
SYSTEMS ENGINEERINGt CONTROL SEQUENCES (U)

IDENTIFIERS: UDOFT, P90440 COMPUTER, Sts 9)0
COMPUTER, F0O0 AIRCRAFT, EROS SIMULATION fUl

IN THE STUDY PHASE OF THE PROJECT TO PROVIDE A
GENERAL PURPOSE LABORATORY FACILITY FOR USE IN
RESEARCH IN TRAINING SIMULATION TECHNIQUES, DIGITAL
COMPUTER SYSTEMS AND INTERFACE EQUIPMENTS WERC
EVALUATED FOR THE APPLICATION* CRITERIA FOR TAE
SYSTEM EVALUATION WERE OBTAINED FROM PREVIOUS
STUDIES, INVOLVING THE FIOOA AIRCRAFT AND EROS
VEHICLE FLIGHT SIMULATIONS USING THE UDOFT COMPUTER
FACILITY* REQUIREMENTS FOR TIIE COMPUTER HINGE ON A
REAL ON A REAL "IME OPERATING CAPABILITY WHICH
STReLSSES HIGH COMPUTATION RATES. SIGNIFICANT
CHARACTERISTICS INCLUUDE il) AN OPERATING RATE
IN EXCESS OF 7SOO0 INSTRUCTIONS PER SECOND ON FLIGHT
SIMULATION PROBLEMS. (2) A MEMORY CAPACITY OF
AT LEAST 10O00 WORDS, 13) A COMPUTER WORD
LENGTH OF AT LEAST 2k BITS, AND (q) AT LEAST
THREE INDEX NEGISTERS, THE IRESULT OF THE STUDY
PHASE IS A RECOMMENDATION OF THE PACKARD SELL 44O%

* AS THE CENTRAL COMPUTER OF THE SIMULATION SY$TO;•g AND
A5 AN ALTERNATIVE, A RECOMMENDATION OF THE FASYER
SOS 9300 COMPUTER IS MADE PROVIDED ITS HIGHER COST
AND LATER DELIVERY TIME ARE ACCEPTABLE. THE
RECOMMENDED INTERFACE EQUIPMENT WILL INCLUDE A
MULTIPLEXED ANALOG-TO-DIGITAL CONVERSION SUBSYSTEM
CAPABLE OF DIGITIZING 32 INPUT CHANNELS TO 12 BITS AT
A RATE IN EXCESS OF 35,000 CONVERSIONS PER SECOND, A
DUAL RESOLUTION OIGITALTO*ANALOG CONVERSION SYSTEM (U)

9
UNCLASSIFIED A003106



UNCLASSIFIED

DOC REPORT 0IsLLOG1RAPHY SrARCH CONTROL NO* A00394

AO.603 9721RAND CORP SANTA MONICA CALIFJOSS: A vESIGNEROS VIEW Of AN CXPERIMLNTA4 QONLINE

ii COMPQtIN4 STSTCHl |U|

AUG 44 )P $HAWJ, Cs I
NEPO, #O. P*2922

I ji UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE1 THIS PAPER *AS PRLPARED ifOR
PRESENTATION AT THE 1964 FALL JOINT COMPUTER
CONFERENCEt SPONSORED bY THE AMERICAN FEDERATION OF
kN•-ORMATION PROCESSING SOCIETIES, SAN FRANCISCO,
-2762- OCT 44.

OESCRIPTORS: (*SPECIAL PURPOSE COMPUTERS. DATA
PR-OCkSSIN% SYSTEMS). IOAWA PROCESSING SYSTEMS* INPVTO
OUTPUT DEVIcES), TYPEWRITERS, COMMUN4CATION SYSTEMS,
COMPUTER STORAGE DEVICES, PROGRAMMING LANGUA4ES IU)

IDENTIFIERS$ TIME SHARING (COMPUTERSI, JOSS'(JOMNNIAC-
OPENM-SHOP SYSTEM) MID

JOSS lIOHNNIA4 OPENwSNQP SYSTEM)1 1S AN
EXPERIMENTAL ON*LINE, TIME.SRAREO COMPUTING SERVICE*
It IS IN DAILY USE bY STAFF MEMBERS Of THE RAND
CORPORATION FOR THE SOLUTION OF SMALL NUMERICAL
PROiENS. THE USERS COMPOSE STOREO PROGRAMS'AND
INTERACT WITH JOSS THROUGH REMOTE TYPEWRITER
CONSOLES bY USING A SINGLE, HIGHULEKEL LANGUAGE.
THE SYSTEM IS OESCRIIED WITH EMPHASIS ON THSE
FEATURES WHICH HAVE LED USERS TO ACCEPT IT AS A
CONVENIENT NEW TOOL# dOSS PROVIDES USE Of FAMILIAR
TYPEWRITERS, EXACT INPUT/OUTPUT, DECIMAL ARITHMETIC,
HIGHoLEVEL ALGEBRAIC LANGUAGt WITH ENGLISH
PUNCTUATION RULES, EASY MODIFICAtION AND REPAIR OF
PROGRAMS, AND REPORT-QUAWITY FORMATTED OUTPQT*
IAUTHOR) lUl

10

UNCLASSIFIED A0039O



UNCLASSIFIED

DOC REPORT OIBLIOGRAPHY SEARCH CONTROL NO, A90394

MASSACHUSETTS IN$T OF TECH CAMORIDOE OPERATIONS RESEARCH
CENTER
A MATHEMATICAL ANALYSIS Of COMPUTER TIMESHARING
SYSTEM5, UIV

DESCRIPTIVC NOTE: INTERIM TECHN|iAL REPT# NOt 20
4 MASTEROS THESIS),

JUL 64 IP PATELtNITIN RATILAL I
CONTRACT: NONR4102 01 6RANT POA ARO 031 12GISO
MONITON1 AROD * ?60 37

UNCLASSIFIED REPORI

SUPPLEMENTARY NOTE: REPORT ON FUNDAMENTAL
INVESTIGATIONS IN METHODS OF OPERATIONS RESEARCH,
REPT. ON PROJ* MAC.

DESCRIPTORS: IsCOMPUTERSt SCHEDULING). (#SCHEDULING$
COMPUTERS), REAL TIME# TIME STUDIES, OPERATIONS
RESEARCH, MANAGEMENT ENGINECRINGt MATHEMATICAL
ANALYSIS (U)
IDENTIFIENSI ROUND ROBIN SYSTEM, DYNAMIC PRIORITY
MULTIPLELEVE4 SYSTEM IU)

TWO IMPOITANT AND POPULAR TIME-SHARING SYSTEMS WERE
ANALYSED FOR THE EXPECTED WAITS OF REQUESTS* THESE
WERE THE ROUND-ROBIN AND THE DYNA,4ICPRIORITY
MULTIPLEoLEVEL SYSTEMS, THE ROUND*ROBIN IS
VERY COMPLEX IN ALL ITS GENERALITY, HOWEVER WITH THE
AID OF A REALISTIC SIMPLIFYING ASSUMPTION THE DESIRED
EXPECTED WAITS WERE CALCULATED. THE ROUND-RODIN
UNDER WORST CONDITIONS (IEs IFULL LOAO*P WAS
ANALYSED RIGOROUSLY# THE DYNAMICwPRIORITY
MULTIPLELEVEL SYSTEM CONSIDERED WAS SLIGHTLY
DIF'FERENT FROM THE ONC IMPLEMENTED BY PROF.
COROATO OF M9 I# to HERE AGAIN RESULTS WERE
COMPLEX IN GENERAL, BUT WERE DERIVED GENERALLY
NEVERTHELESS* SPECIALIZATION OF' THESE RESULTS
SHOULD SIMPLIFY THEM SOMENMAT. (AUTHOR) (Ul

US /

SUNCIASSFI|ED AOO396
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DDC REPORT *ISLIQRAPNY SCARCH CONTROL NO,9 A0039 6 :
AD-404 175

Si 

YSyTg DE4OPMENT CORP SANTA MONICA CALIF

PRL""NARY ANALYSES Of TIMICiSNARCD COMPUTER•iOPerATION. ,

DESCRIPTIVE NOTEs SCIENTrIIC RLPT.,
AUG 64 34P COFFMANM , . ,jI- "'• •KRISN4NANQORTHd•. |

-EPT# NOg SP*17i9
CONTRACT; SOot?

UNCLAS$IFILD REPORT

"• SUPPLE4NTARY •NOtt

OESICRIPTVRS: 4$CONPUTERSt SCEcUVLINGu q (PROGRAMMING
-CONPUTNERSo OPENATIONS RESEARCHI), OPERATION,ANAky$S|S MATHEMATICAL MODEL$

IDENTIFIERS: TINE !NARIN4 (COMPUTCRS)

SEVERAL MODELS OF TIME-5HARED CONPUTER OPERATIONWERE STUO-IED, ALONG WITH THIS ONGOING WORK,STATISTICS WERE ALSO COMPILED ON THE OPERATICA OF THEtIMCOSNARIN$ SYSTEM ITSELF* it is THEPURPOSE Or THE PAPER TO PRESENT PRCLIMINARY RES.'JLtSOF THESE EFFORTS AND TO OISCUSs PROILENS Or F SWiN;SCHEDULING ALGORITH1S FOR TIHL.SMARED COMPUTERSYSTEMS, (AUTHOR) 
I

I §

12
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UNCLASSIFIED

DOC RePORT BIBLIOGRAPHY SEARCH CONTROL NO. AUO096

AD*607 679
MASACHUVCTTS INST OF TECH CAMBRIDGE INSTRUMENTATION
LAO
_DESIGN OF A SPECIAL PURPOSE DIGITAL SYSTEM. 4Ul

DESCRIPTIVE O4O7EI MASTEROS T$HSIS1
JAN 18 looP GR&ENALAN IRWIN I

AEPT. NO# TA1$6
CONTRACT; AF04 645 9
PROJ: 5Z 126

"a UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:_

DESCRIPTORS: ('QI4ITAL COMPUTERS,• IFFERENTIAL
EQVUATIONs (*DIFFERENTIAL EQUATIONS* DIGITAL
COMPUTERS)* 1tilULTANEOUS EQUATIONit 4INEAR SYSTEMS,
INTEGRATION, TAYLOR*S SERIES, NUMERICAt ANALYSIS,
EQUATION$, FUNCTIONS, PROGRAMMING ICOMPUTERS), MEAL
TIME, 0141TAL. SYSTEMS, ERRORS, DESIGN (U)

DESIGN SPECIFICAlIONS ARE DEVELOPED FOR A SPECIAL
PURPOSE OIGITA4 SYSTEM REQUIRED TO PERFORM A REAL

ICNE SOLUTION OF THREE $IMULTANEOUS FIRST ORDER
LINEAR DIFFERENTIAL EQUATIONS WITH TIME VARYING
COEFFICIENTS. THE NUMERICAL INTEGRATION PROCEDURE
FOL6OWED IS BASED ON TAYLOR SERIES EXPANSIONS OF
THE VARIABLES TO SE INTEGRATED* A PROGRAM OF
TYPICAL COMPUTER INSTRUCTIONS IS PROPOSED FOR ?HE
SOLUTION* AN ERROR ANALYSIS IS PERFORMED TO
OLTERM:NL THE PARAMNTLER NCESSARY TV CHARACTERIZE
COMPLETELY THE NUMERICA4 SOLUTION AND THE COMPUTER.
1 IS FOUND THAT A REAL TIME SOLUTION CAN DE

A elH'.-VD :rF A Ur C:C N T ,',,,f£R Or V. 15 IS CEPT IN
THE TAYLOR SERIES EXPANSIONS. THIS i FP$ASIB•L
IF THE INPU'r DATA ARE SUPPICIENTLY ACCURATE&
(AUTHOR) IU)

13

UNCLASSIFIED A003'06



DOE At9'ORT GI&L)O'4RAP'HY SEARCH CONTROL NO# AUO31*

AO-400 342
P9NN$)4.VAi4IA t)NIV PHILADELPHIA MOORE SCHOOL Of
klotCTRICAA. ENGINkEMIN4
THEC U5E Of REAL1TIAC COMPUTERS FOR INVtNtORY
CON4TRO'L+ ~

NOY 41 yap SHANP#DONALO Do t-if.1
REPY. NO* m~K6qa
COriTRACTI NONR691 410

UNCLASSIFIED AtPuRT

SUPPLEMENTARY NOTEI

PESCIPTOSI lINVENTORY CONTROL, DIGITAL. CUHPUDlpi;j,
(*DATA F'ROCESSIN4 SYSTEmS, REAL TINC). ('016ýlAlt
COMPUTERS.i INVENTORY CONTROL)# AUTOMATA, MANAOEMtNT
EN41NCERING, INFORMATION RETRIEVAL, SYSTEM$

STU~D I s

A REA0,TliMC SYSTtM PROV4DES IMMEDIATC ACCESS TO
INFORMATION SIONCO IN THE COMPUTER &T OPERAA1IN4
PERSONNEL THROV4HOUT THE ORGANIZATION, T14E f4RPOSE
OF THI S THESIS 45 TO ANALYZE EXISTING ANIO PAOPOSCD
REAiaTIHE It4VCNT4)AA CONTRtOL SYSTEMS IN ORDER TO
DETERMINE THEl ADVANTAGES A"D OISAOYARTA69S OP THIS
NEW MANAGEMENT TECHNIQU9# ALHOUGH REAL'ttlME
INVENTORY CONTROL SYSTEMS Aftt STILL IN TEI4E'
DEVELOPMENTAL STA*C, AN EXAMINATION Of THE
IMPLICATIONS Of THESE ACAL-TIME SYSTEMS SHOULD
PROVIDE AN INSIGHt INTO THE POSSISIITIES FOR WIDE
SPREAD USE Of REA4.TIME SYSTEMS FOR INVENTOIIY CONTROL
AND FOR OTHER SUSNIESS APPLICATIONS#,V

14
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DOC RCPORT IBILIOGRAPHY SEARCH CONTROL NO. A00394

MAS5ACHUSETYS IN$T OA TECH CAM9RIO41
• PN04HAM STRUCTURE IN A MUVT|-A¢¢E$S COMPUTERt Jul

614 ICP D0NNISJ# Ps I
*CEPT* NO# MAC-rRvil
CONTR/.CTI NONR'4IOt 01

UNCLASSIFIEO REPORT

SUPPLEMENTARY NOTE! REPT* ON PAOJCCT MAC,

DOSCRIPTORS: t*PROGRAHMING ICOMPUTERS), MULTIPLE
OPERATION), DATA PROCESSING SYSTLMS, COMPUTER STORA4E
OEVICESo DYNAMICS# SCHEDULIN4, COMPILERS. DIGIAL
CO MPUTERS lvi

!DENTIFIERS: MAC PROJECT, MULTIoACCESS COMPUTERS Jul

A MULTI*ACCCSS COMPUTER (MAC) SYSTEM CONSISTS OF
PROCESSING UNITS AND DIRECTLY ADORESSASOL MAIN MEMORY
IN WHICH PROCEDURE INFORMATION IS INTERPRETED AS
SEQUENCES OF OPERATIONS ON OATA, A SYSTEM Of TERMINAL
DEVICES THROUGH WHICH UMRS MAY COMMUNICATE WIT1
PROCCOVRES OPERATING FOR THEM, AND HAS$ MqEMORY WHERE
PROCEDURES AND DATA MAY 9E HELD WHEN NOT REQUIRED FOR
-MMLDIATE REFCRCNCE. ON9 FUNOAMNTAL ATTRACTION Of
YHE MAC CONCEPT IS THE INCREASED PRODUCTIVITY OF
*COMPVTER CATALYZED RtSEARCHO THAT RESULTS FROM CLOSE
MANoMACHINC INTERACTION, ANOTHER ATTRACTION IS
WEALTH OF DATA AND PROCEDURES THAT ARE ACCMSSIOLE TO
A LAR4E USER COMMUNITY THROUSH THE FILL MEMORY Of A
MAC SYSTEM.

15
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DOC REPOR? BIBLIOGRAPHY SLARC" CONTROL NO* AU0396

A0-400 SO0
MASSACHUSETTS INST Of TECH CAMBRIDGE
S- YSTEM REQUIREMENTS FOR MULTIPLE ACCESS, TIME-SOARED
COMPUTERS$ 4U)

i4 1 IF lCORBATOFo Jo I
REPT. NO. MAC-TR*3

CQNTRACTI NONR1102 01

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTEI REPT. ON PROJECT MAC.

DESCRIPTORS; (*PROGRAMMING (COMPUTERSI, MULTIPLE
OPERATION)p t4COHPUTERSt SYSTEMS ENGINEERINGJ,
COMPUTER STORAGE DEVICESs OKSIGN (Ul

IDENTIFIERS: TIME SHARING ICOMPUTERS)o MAC
PROJECT IV)

RELOCATION EXAMPLES AND SOLUTIONS WERE ELAVORATLD
IN CONSIOERASLE OETAIL TO EXPOSE THE READER TO THE
DIFFICULTIES ENCOUNTERED WITH CONTEMPORARY MACHINES

MHEN MULTIPLE USER HULTIPLE-PROCESSOR SYSTEMS AkE
CONSIDERED. THE FACT THAT EACH PROGRAM MAY PERFORM
UNEXPECTEDLYo EVEN TO THE USER@ DEMANDS YMAt RUNNrN
PROGRAMS BE ABLE TO BE MOVED AS WELL AS TO iROW AN-
1TO SHRINK. AS MAN-0ACHINE INTERACTION BECOMES

FASTERv EACH PROGRAM TASK BECOMES MORE INTIMATELY
CONNECTED WITH SECONDARY STORAGE AND WITH COMMON
SUOPROGRAMSI THUS EFFECTIVE MULTIPROGRAMMINN IS
ESSENTIAL FOR EFFICIENT USE OF A MULTIPLE ACCESS
COMPUTER SYSTEM. (AUTHORI'
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOt AOOt94

AD-608 $12
SYSTEM UEVELOPMENT CORP SANTA MONICA CALIF
TIME-SHAAING AND USER*ORIENTED COMPUTER SYSTENSI SOME
IMPLICATIONS FOR PUBLIC ADMINISTRATORS$ (UI

DESCRIPTIVE NOTE: SCIENTIFIC REPT.,
SLP 64 lop ISAAC5$HERSERT H. I

REPT* NO* SP-1772

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PRESENTED DURING A PANEL DISCUJSSION AT
THE 1964 NATIONAL CONFERENCE OF THE AMERICAN SOCIETY
FOR PUBLIC ADMINISTRATION ON 17 APR &4'

DESCRIPTORS: t0INFORMATION RETRIEVA4P MANAGE4C.T
ENGINEERINGi) (tMANAGEMENT. ENGINEERING, INFOOMA'tION
RETRIEVAL)t DIGITAL COMPUTERS, DATA PROCESSINS
SYSTEMS, PROGRAMMING 4COMPUTERSI, OPERATIONS RESEARCH,
GOVERNMENT EMPLOYEES, POLICE 4u)

THE MATERIAL CONTAINED IN THIS PAPER WAS PRESINTED
DURING A PANEL DISCUSSION AT THE 1964 NATIONAL
CONFERENCE OF THE AMERICAN SOCIETY FOR PUBLIC
ADMINISTRATION ON APRIL Il, 19640 THIS WRITTEN
VERSION 15 TO BE PUBLISHED IN THE PROCEEDINGS OF THAT
CONFERENCE, IT CONTAINS A BRIEF SUMMARY OF SONE
NEW AOVANCEMENTS IN COMPUTER SYSTEM TECHNOLOGY AND
THEIR IMPLICATIONS FOR PUBLIC ADMINISTRATION, THE
NEW TECHNIQUES ARE DESCRIBED IN TERMS OF HOW THEY
RELATE TO THREE BASIC CATEGORIES Of INFORMATION
PROCESSING TASKS. AN EXAMPLE OF ONE ADVANCED
APPLICATION IN THE LOS ANGELES POLICE
DEPARTMENT IS THEN GIVEN. THE PAPER CONCLUDES
WITH A DISCUSSION OF SOME BROAD IMPLICATIONS FOR THE
PUBLIC ADMINISTRATOR* (AUTHOR) IU)
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UNCLASS I FIED

DOC REPORT bIB.IOGRAPM SEARCH CONTROL O.. AUO96
Sii AD-O a$*

MASSACHUSETTS INST Of TELCH CAMBRIDGE
A NEiW METHODOLOGY FOR COMPUTER SIMULATION, IUI

RCT 6NO s OP GREENb•ERGER. MARTIlNI
I: R£P~t NOMA¢-'T R"' I),

* CONTRACTI NONRqIO4OI
* PROJ: NRO'S 169

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTEI REPT. ON PROJ. MAC PRESENTED AT
THE CONFERENCE ON COMPUTER METHODS IN THE 4NALYSI$
OF LARGE-SCALE SOCIAL SYSTEMS, SPOKSon BY t.4L
SJO!NT CENTER FOR URS..% STUDIES Of TME.

MASSACHUSETT$ INS79 (W TECH, AND HARVARD UNIV.
CAMBRIDGEs NASS.t'IgP2a'OCT 64eI SEE ALSO ADw..OR

DESCRIPTORS: 4*COMPUTERS9 SINULATION), SPECIAL
PURPOSE COMPUTERS, OPERATIONS RESEARCH, DATA'
PROCESSING SYSTEMS* SCIENTIFIC RESEARCH quo

IOCNTIFIERSI MAC PROJECT, OPS-2, TIME.•-SMARING
PROGRAMMING $YSTEMS, ON-LINE SYSTEMS

COMPUTER SIMULATION IS 0 COOPERATIVE VENTURE
SETWEEN RESEARCHER AND INFOROATION PROCESSOt, BUT THE
PROCESSOR'S ROLE'CUSTONARILT Il[GINS TOO L.ATE. TOE
RESEARCHER CAN RELEFt1 SUBSTANTIALLY BY BRIAGING THE
COMPUTER UP INTO T4L. EARLIER, CREATIVE PHAStS Of THE
SIMULATION PROCESS. AN ON-LINE COPUTER SYSTEM THAT
MAKES THIS POSSIBLE IS OESCRISED, THE OPS SVSTEA
IS OPENAENDED ANO MODULAR IN A V!IRY FUNDAMENTAL
SENSE* VHE USER CAN ADD HIS OWN PARTS OVEN A
PERIOD Of DAYS OR MONTHS AS HE INCREASES HIS
UNOERSTANDING OF HIS PROBLEM. THE OPS SYSICA 1S
REl.AT|IVILY FREE OF RULES AND FORMATS, THE USER
CREATES HIS OWN LANGUAit AND HIS OWN CONVENtIONS-
HE HAS THE WIDEST LATITUDE TO EXPRAESS HIS PAGOLEM
IN ITS NATURAL TERMS AND TO BE INVENTIVE,
GRADUALLY HIS SYSTEM TAKES ON AN INDIVIOUAL
CHARACTER APPROPRIATE TO THE PURPOSE IT IS TO SERVE.
THE USER CAN CREATE HIS OWN SY'BOLS AND HIS-OWN
MAPPING OF CO0MON STORAGE BY ,CEANS OF STANDARD
OPERATORS. H4E CAN ALSO CREAT! HIS OWN OPERATORS
AND ADD THEM BITMOUT LINIT TO THE SET Of ST4NDARD
OPERATORS SUPPLIED TO HIM. OPERATORS ARE
FUNCTIONAL SUBROUTINES PROGRAMMED IN ANT LANGUAGE

THAT THE COMPUTER CAN COMPILE, SUCH AS FORTRAN, MAD,
OR FAPt OP$-2 PROVIDES THE USER WITH A SINPCE
MECHANISM FOR COMPOUNDING OPERATORS OR CREAYING K-
OPTS, A K-OP TAVLE IN COMMON STORAGE HAS ONE
LINE FOR EACH C•PRATOR lN THE CONCATENATION'OF qU)

18
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AD-609 296
MASSACHUSETTS INS? Of TECH CAMBRIDGE
THE MAC SYS~tMl A~ PiýOARS$S REPORT,

OCT 6444 1ý FANOSR. No I
REPT. NO& MAC-TR-12
CONTRA.:' t NONR4 1020!

UNCLASSIFIED REPORT

SUPPLLMENTARY NOTE: REPT. ON P940)# MAC, PAPER
PRESENTED AT THE SYMPOSIUM ON COMPUTER AUGMENTATION OF
HUMAN REASONING, WASHINGTON* Do Cos 16 JUN 44te AND
PREPARED FOR PUBLICATION IN IEEE SPECTRUM, JAN.*
SEE ALSO AD-6O8 602.

DESCRPTORS, 40COMPUTERSs MULTIPLE OPERATION~o
405PECI-Al PURPOSE- COMPUTERS, MULTIPLt OPERATION)-,

- ~(*INFORM4ATION RETRIEVAL$, MULTIPLE OPERATION1, REAL
TIME, PRO6RANMING (COMPUT94RsP PROGRAMMING LANGUAGES.
DATA PROCE~tsNO SYSTEMS, DATA TRANSMISSION SYSTCHIP
SYSTEMS ENGINEERING IU)
IDENTIFIERS: MAC PROJtCT, IBM-10149, MAN-MAVHINE
SYSTEMS, TIM~wSNARIN6 PROGRAMMING SYSTEMS, POP-1
COMPUTE-R VU)

THE NOTION OF MACHINE-AIDED COGNITION IMPLIES AN
INTIMATE COLLABORATION BETWEEN A HUMAN USER AND A
COMPUTER IN A REAL-TIME DIALOGUE ON THE SOLUTION or A
PROBLEMi IN WHICH THE TWO PARTIES CONTRIBUTE THEIR
BEST CAPABILITIES. IN ORDER FOR THIS INTIMATE
COLLABORATION TO BE POSSIBLEs A CC! "UTff SYSTEM IS
NEEDED THAT CAN SM SIMULTANEOUSLY A LARGE NUM4BER
OF PEOPLE. AND THAT IS EASILY ACCESSIBLE TO THEM#
BOTH PHYSICALLY AND INTELLECTUALLY* THI. PRESENT
MAC SYSTCM IS A FIRST STEP TOWARD THIS GOAL.
THEC PURPOSE OF THIS PAPER IS TO PRESENT A BRIEF
DESCRIPTION OF THE CURRENT SYSTEM* TO REPORT ON THE
EXPERIENCE GAINED fkOM ITS OPERATION, AND TO INDICATE
DIRECTIONS ALONG WHICH FUTURE DEVELOPMEATS ARE
LIKELY TO PROCEED. lAUTHOR) l
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AD-409 100
MITRE CORP WEDORD MASS
itE ROLE or SIMULATION AND DATA REDUCTION PROGRAMS IN
THE OtVILOPMENT Of REAL-TIME SYSTEMS. 4U)

DEC 6q P LAFFKRTYEOAND Lo

CONTRACT: AifI 626 239o

-MONITOR! ESD ,TOR~q 169

UKILASSIFIED REP'ORT

SUPPLEMENTARY NOTE;

DESCRIPTOR$; 1ICOMMAND AND CONTROL SYSTEMS. AIm
DEFENSE COMMAND). I#MODELS (SIMULATIONS), COMMAND AND
-CONTROL SVSTCMSl. *ODATA PROCESSING SYSTEMS. C01M14AND
AND CONTROL_ SYSttMS, I'R6RIG CMUTRb
COMMAND AND CONTROL SYSTEMNS), DIGITAL COMPUTtRSs REAL
T-IMI, MONTE C-ARLO METHODf SYSTEMS 90161N99410N4s GROUND
SUPPORT EQUIPMENT, COMMUNICAtION SYSTEMS* AIAFR~
SIMULATION (J

IDENTIFIERS40 AIR FORCE SYSTCM '114, SAGE (I

THI1S REPORT DEALS WITH THE VALUABLE USE Of
SIMULATION AND DATA REDUCTION COMPUTER PROGRAM$ IN
THE ACQUISITION AND ENGINEERING OF C0140AND AND
CONTROL SYSTEMS. THE VALUE Of SIMOLATIONSI
ESPECIALL11 IN FACILITATING TAC $,&ARNING PROCESS AND
IN EXPEDIFING SYSTEM OESIGN, IS DESCRISED, DATA
REDUCTIONe IS SHOWN TO BE AN EV040TIONARY PRtOCISS AND
TH4E DES16iN Of A DATA REDUCTION SYSTEM SHOULD WE
CONSIDERED IN THE VIERY EARLY STAGES Of SYSTEM
ACQUISITION* SOME MODEL SIMULATION AND DATA
REDUCTION SYSTEM SOFTWARE ARE EXAMINED AND SEVERAL
CONSIDERATION$ IN THEIR DESIGN ARE ENUMERATED. THE
IMPORTANCE Of THE SYSTEM ENGINt9R*S RCCOGNItION'Of
THEC CONSTANTLY CAANGING NATURE OF ALL HIS
INSTRUMENTATION IS STRESSED AS SEING ALL.IMPORTANT IN
THE DESIGN OF SUPPORT SYSTEM4S WHICH PROVIWeAN
OVERALL EFFECTIVENESS. 4AUTHOR) IV)
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OPIL REPORT BIBLIOGRAPHY SEARCH CONTROL NO# AOO396

TARW SPACE TECHNOLOGY LADS REDONDO BEACH CALIF

THE TRW TWO-STATION, ON-LINE SCIENTIFIC
COMPUTER. IV)

DESCRIPTIVE NOTE: ANNUAL PROGRESS REPT. IFINAL) FOR Iq
JUL 63-I1 JUL L.;=i FIE~DsEC *IO[O E 6q 316P CULLCA#Go Js IFRIE099, De I 1

FIEOE C.IPOPE.Do I
REPT, NO. STL*BS6676OO2RU,00-
CONTRACT: AF30 602 3097
"PROJI q014
RONITORI RADC * TORW 393

UNCLASSIFIED REPORTV

SUPPLEMENTARY NOTE:

DESCRIPTORS$ l9COMPUTERS, DATA P"OCESsING SYSTCMS),
10DATA PROCESSING SYSTEMS, COMMAND AND CONTROL-
SYSTEMS$, (*COMMAND AND CONTROL SYSTEMS, DATA
PROCESSING SYSTEMS). SCIENTIFIC RESEARCH, PLASMA
O$CILLAtIONS, EQUATIONS, MATNgMAT!fPAL ANALYSIS,
PROGRAMMING (COMPUTERS), CONTROL SEQUENCES, REAL TIN .
INSTRUCTION MANUALS, SYSTEMS ENGINEERING (U)

THIS REPORT DESCRIBES THE RESEARCH AND DEVELOPMENT
OF ON*LINE TECHNIGUES AND THEIR APPLICATION TO
PROBLEM SOLVING* FOR 0ONVENItNCE, IT IS ORGANIZED
IN SEVERAL PARTS* PART I LISTS THE PUSLISHCO
PAPERS DESCRIBING RESEARCH PROILEMS $0LVE0 IN THE
COURSE Of THIS EFFORT AND SUNMARISES THE
COMPUTATIONAL ASPECTS OF THE MULI1-OIMENSIONAL.
PROBLEM IA NONL:NEAR DIFFUSION EQUATION# WHICH
RECEIVED THE MOST ATTENTION$ THE PHYSICAL
SIGNIFICANCE OF THIS PROBLEM AND A DISCUSSION Of THE
RESULTS OBTAINED IS GIVEN IN PART So PART 2
CONTAINS A GENERAL DESCRIPTION OF THE ON-LINg SYSTEM
FROM THE USERIS VIEWPOINT, INCLUDING SOME ELEMENTARY
EXAMPLES OF THE #CONSTRUCTIVE$ ASPECTS OF ON-LINE
COMPUTING. IN PART 3 WE HAVE COLLECTED THE ONOLINE
PROOLEM SOLVING TECHNIQUES DEVELOPED IN THIS PROGRAM
WHICH ARE OF GENERAL INTEREST. THESE INVOLVE A
BLENOIN6 OF NUMERICAL AND MATHEMATICAL ANALYSIS
SOMEWHAT DIFFERENT FROM THAT GENERALLY ENCOUNTERED IN
CONVENTIONAL COMPUTING, BEING BEST CHARACTERIZED AS
EMPHAS!ZING A GLOBAL RATHER THAN A LOCAL APPROACH TO
PROOLEM FORMULATION AND SOLUTION. PART q
CONSTITUTES A COMPLETE USER'S MANUAL FOR THE PRESENT
SYSTEM. IT GIVES A DETAILED DESCk|IPTION OF EACH Of
THE BASIC PROGRAMS, A GENERAL UNDERSTANDING OP THE
ON-LINE SYSTEM CAN BE OBTAINED FROM PART 21 PARTS 3
AND 4 PROVIDE THE DETAILED INFORMATION NEEDED TO (U)

21
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-NITRE CORP oID7rop "MA
SYTEM.' OLS16N A"N' ENGINEERING FDA MEALTIME MILITARY
DATA PROCESSING $YSTtMSs u

%#AN 72? P ISRAELDo At I

CONTRACTI AP]9 428 2390
PROJI q4144
140NITORI &SD TDR441 lbS

UNCLASSIF110 REPORT

SUPPLEMENTARY NOT9I

DESCRIPTORS$ (*COMMAND AND CONTROL SYSttMS. AIR
FORCE$$ (*DATA PROCESSING SYSTEMS* COMM0AND AND CONTROL
SYSTEMS), REA4 TIME, FIRtE CO~tAOL SYSTEMS, MILITARY
-REQUIREMENTS, SYSTEMS ENGINEERING COMMUNICATION
T0hEORY, OPTR.DSLYSYTMPOMN4
I COmMPUos). AIR FORCE OPgRATIaNs (ID)

* RENTIVIERS SAGE, NORADs AIR FORCE SYSTEM I41 Jul

THIS REPORT TRAWS TH4E KEY PROSL16EMS AND
-CONS IDERAT-IONS AR-IS-ING -IN THC DESIGN, ENGINEERIN4,
AND IMPLEMENTATION 0f MILITARY SYSYEMS IN Whit"H REAL-
TIME DATA PAOCgSSING PLAYS A CENTRAL ROLE. tHt
PRINCIPAL DISTINGUISHING CHARACTERISTICS OF THESE
COMM4ANO AND CONTROL6 SYSTEMS ARE SUMMARIZED,
ORGANIZATIONAL MATTERS RELATING VO
RESPONSIBILITIES, OPERATIONAL INPUTS# AND PROCUREMENT

* ASPECTS ARE DESCMISEP IN THE CONTEXT Of THE OVER-ALL
SYSTEM ACQUISITION PRoCESS. INITIAL CONSIDERATION$

* ~WHICH SHOULD *UIOE vtit 4VC00ALL DESIGN ARE 41105590~,
INCLUOING SUCH OUTSTANDING DESIGN PROBLEMS AS THE
PROPER MATCHING Of MANIMACHINE CAPAbILITIES'AND THE

*PROVISION Of ADEQUATE CAPACITY AND FLEXIBILITY FOR
CHANGE AND GROWTH. IMPORTANT ASPECTS Of HARDWARE,
SOFTWARE, AND TESTWARE DES1GN ARE ALSO DETAILED#
(AUTHORý JlU
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SfST(M DEVELOPMENT CORP SANTA MONICA CALIF
TIM[-SHARCD COMPUTER OPERATIONS WITH SOTH
INTERARNIVAL AND SERVICE TINMS EXPONENTIAL.

DESCRIPTIVE NOTE: PROFESStONA4 PAPtR,
OCT 44q 09P KRISHNAMOORTNIos IWOOORO4ER

REPT, NO. SP-14410/00/O0

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTES

DESCRIPTORS! 1*COMPUTERS, OPERATIONS RESEARCNHI
(*SCHEDULING* COMPUTERS)# (OQUCUEING THEORY#

p COMPUTERSI, REAL TIME, STATISTICAL FUNCTIONS, SYSTEMS
ENGINEERING, MATHEMATICA6 tIODCLS, MATHEHATICAL
ANALYSISP PROBABILITY, COMPUTER PERSONNEL,
[FFECTIVENCSS

IDENTIFIERS: TIME SHARING ICOMPUTRSI) i

THE CONCEPT Of TIME-SHARED COMPUTER OPERATIONS IS
ORIEFLY DCSCRI$ED AND A MODEL OF A TIME-SMARIN!
SYSTEM 1s PROPOSED#, ASED ON THE ASSUMPTION THAT DOTH
INTERARRIVAL AND SERVICE TIMES POSSESS AN EAPONENTIAL
DISTRISUTIONs ALTIIOUGH THE PROCESS DESCRIBED SY
THIS MOUEL IS NONeMARKOVIAN, AN IMBEDPED HARKOV
CHAIN IS ANALYZED BY EXPLOITING THE fACT THAT THE
INSTANTS Of COMPLETION OF A #QUANTUM# Or SERVICE ARC
REGENERATION POINTS* IT is SHOWN THAT USER
CONGESTION POSSESSES A LIMITING DISTRIBUTIONt AND THE
METHOD UF GEI;ERATING FUNCTIONS IS USED TO DERIVE THIS
DISTRIBUTION. THE CONCEPT OF CYCLE TIME IS
DISCUSSEO AND TWO MEASURES Of CYCLE TIME DEVELOPED
FOR A SCHEDULING DISCIPLINE EMPLOYING A SINGLE QUEUE.
FINALLY, A NUMBER OF NUMERICAL EXAMPLES ARE
PREiENTEO TO ILLUSTRATE THE EFFECT Of THE SYSTEM
PARAMETERS UPON USER CONGESTION, SYSTEM RESPONSE
TIME, AND COMPUTER EFFICIENCY. 1AUTNOR? 44))
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SVITEO DEVELOPMENT COMP SANTA MONICA CALIF
SIMULATION OF A TSHC.SHARING SYSTEM. IV)

OESCIPTYE MT~'PROFE(SSIONAL PAOER#
DEC 44 84P OINEEEAALD Nt.

CONTRACT I so??

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTES FOR PRESENTATION AT THE INSTITUTF OF
MANA4EMENT SCICNCE$ teETINro (imIsoo SAN FRAlitistot

DESCRIPTORS: IsCOIIPUTimst OPERATIONS RISCARCI4)o
IOSCHCOULING. StMVLIATIOA)e QUtUEING THEORY, DIWIAL

COMUTES.INPUT-00JPUT DEVIC~s, REAL TINE,
OPTIMWATION, MOMES 4411MULATIONS) IV)
I DENT I V ASI TI9EE SHARIN& 14OIEPIJT(RS 010

THE PAPER DESCRIBES 7HE USE Of SIMULATION
TECHNIOUCS IN THE ANALYSIS 0Plifte.SHAAE SYSTEM
OPERATION. THE PURPOSE ANO GOALS Of THIS kettARCm
WPORT ARE BRIEFLY OUTLINCO-AND SOME'CO"MMETS ORt THE
ADVANTAGES AND DISADVANTA4ES OF DIRECT SIMULATION FOR
THIS TYPE Of WORK ARE GlVEN. THE ENISTIA4" '
SIMULATOR MODELS ARE DCSCRIb96 IN TERMS Of INPUTS#
GENLRAL FLOW, AND OUTPUTS$ AND TNC RCSULT$ Of RAITIAL
INVESTIGATIONS WITH THESE MOM~S ARE 4IVENo *ORK
CUARRNTLY IN PROfqRESS is DISCUSSED, AND SOMCRELATD
PROOLCMS THAT MAY POSSIBLY it StUDIED IN THE FUTUAC
BT SIMILAR MCTl4OOS ARto NOTED* tAUTWOR) (Ul
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AD-611 702
MASSACHUSETTS INS* Or TECH CAMOROGE
CTSp TELHNSCAL NOIcS. (U)

MAR 4S 614P SALTZER*Jo H. I
REPTo NO. MAC'-R*14
CONTRACTI NONRqlOOIoPtO~j: DSR19'

UNCLASSIFIED REPORt

SVPPLEMENTARY NOTE REP?. ON PRO4. MAC.

DESCRIPTORS; 1.PROGRAMMING ICOhPUTERSI, MULTIPLE
OPERATION)o (OCOMFUTEgS, SYSTCE1S EN4IMEtRING), REAL
TIME, COHPUTCR STORAGE DEVICES, INPUTmOUTPUT
DEV I CES (U)
IDENTIFCIRS$ MAC PROJECT* ISM 7019, MULTI*ACCS$_

COMPUTERSo ON-LINE SYSTEMS, TIME SHARING (CO.P.*'ERSl,
rAP U

THIS REPORT IS A TECHNICAL DESCRIPTION OF THE 70919
COMPATIBLE TIME SHARING SYSTEM IN USE AT
PROJECT MAC AND THE M.I.T. COMPUTATION
CENTER. IT IS DESIGNED TO ACQUAINT A SYSTEM
PROGRAMMER *ITH THE TECHNIQUES Of CONSTRUCTION WHICH
WERE USED IN THIS PARTICULAR TIMESHARING SYSTEM.
SEPARATE CHAPTER$ DISCUSS THE OVERALL SUPERVIOOR
PRO4RAM LOWI CONSOLE MESSAGE INPUT AND OUTPUTI THE
SCHCDULING AND STORAGE ALGORITHMS; AND A THUMBNAIL
SKETCH IS GIVEN Of EACH Of THE SUBROUTINES WNICH MAKE
Up THE SUPERVISOR PROGRAM* THIS REPORT WAS
PREPARto WIT, TME AID OF TME COMPATIBLE TIMCESHARING
SYSTEM AND THE TYPSET AND RUNOFF COMMANDS*
IAUTHOR) (U)
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OCO REPORT 6161.IQGRAPI4T S1ARCH CONTROL Woo *00396

A00412 *9S £

TAW COMPFUTERS CO CAN04A PARK CALIFI
AIR TRAFFIC tONTNOL STUDIEIS# TERMINAL AREAV
SEQUENCING AND CONTROL* IV)

* OISC!PtI~VE NQV11 REP?. NO* 40 IFINALI I JAN *0.A*

pIR 61 203P JACKSON#As So IOTTOSONM. , I
PAROEER. So INALL#L9to I. #OLLANDtP. C. I

CONTRACTt FAA 400112
"MONITORS Ps, 997

UNCLASSIFIED REPORT

SUPPL[MENVART MOTEl OCPYO czo PROJECT 1ASC,

DESCRIPTORS$ 14AIR TRAFFIC CONTROL TERMINAL ARIAS,
SIMULATION)* REAL. TINE, FL14HY SIMULoATORS, COMPUtCOS,

* PDISPLAY SYSTCHS, APPROACH, LAAiDINGSs CONTROL
SEQUEt4CE5,p HUJMAN ENGI-NEEIN4, SYSTYENS ENGINEERIN$G,

SALL&OCAtHER AVIATION* AVIATION SAftTY 4U)

*THE MAJOR AREAI Of COVERAGE ARCI ill PHILOSOPHY
*ANO AIMS Of FA94.t-IME SIMULATION IN T14C TERMINAL
* AREA* it) EQLIXfI4ENy AVAILASLC FOR RtAL*TIME

SIMULATION, (3) *NICF OtSCRIPTION of THE SYSTEM$
THAT HAVE RCEE SIMULATED AND 44) RESULTS-
OSTAINED fRON REAL-TIMt SIMULATION AND THEORETICAL

UNCLASSIFIED A00394
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DOC1 REPORT 016LIOGRAPHY SEARCH coNlfoo. NO$ A003*4

SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF
A DYNAMIC cOMPUTER MODEL FOR SIMUIATING MILITARY
COMMAND SYSTEMS. I

DESCRIPTIVE NOTE$ PROFESSIONAL PAPER,
--- • iNOV 64 16P PAGItLELAND Fa I
iRP7# NO. SPA1664/O00/O0
CONTRACTI S097

UNCLASSIFIED REPOR?

SUPPLEMENTARY NOTEt

DESCRIPTOR$$ (*COMMAND AND CONTROL SYSTIMSt ARMED

"FORCES OPERATIONSI, (*GAME THEORY. ARMED FORC(O
t ~OPERATIONSi, 4#ARMED F'ORGES OPERATIONS. GAME THEORY11

DYNAMICS, REAL TIMt D14GTAL COMPUTERS, HODELS
4SIMULATIONS), MILITARY TACTICS, WEAPON SYStcMSt
NCTWORKS I

THIS PAPER DESCRIDES A COMPUTC09*ASCO, WAR-EAMING
MODE•. THAT OPERATES UNDER A TIE-SHARING SYSTEM ON A
LAR4L SCALE DIGITAL COMPUTR*. YHE M0OEL SIMIULATCS
A COMMAND SYSTEM COMPRISED Of A COMMAND POST AND A

NETWORK~ OF SVOORDINATE WEAPON CONTROL CENTERS. 09APON
LAUNCH PLATFORK,- WEAPONS, S[;.ORS, AND THEIR
INTERCONNECTING COMMUNICATION LINKS# ITS MAJOR
PURPOSE IS TO SERVE AS A GENERAL SIMULATION TOOL THAT
CAN Ok READILY ADAPTCO TO SIMULATE A VARIETY Of
COMMAND SYSTENS AND CONrLICT SiTUATIONS. AS SUCH,
"IT CAN AID IN THE EVALUATION OF PERFORMANCE AND

t| EFfECTIVENESS OF COMMANDwCONTROL SYSTEMSO OPERATING
AS VULNERABLE NETWORKS IN DYNAMIC CONFLICT Rt~i! A
RtCA0IVE ENEMY* U
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UNCL AS$ I" Cr I0

UOC REPORT $19L6OGRAPHY SEARCH CONTROL NO. AOCI396

* ~AD-412 9440
SYSTEM DEVELOPMENT CORP SANTA MONICA CAutf
TIME-SMARIN6 SYSTEMS$ RECAL AN~D IDEAL#.u

* DESCRIPTIVE NOTt:. PROFESSIONA%. PAPER,
MAR 6S 2OIp GALLkNsexL0utS I

WEISSMANCLARK I
REPTo NO* $P-1072

*CONTRACT$ Sov?

A ~UNCL.A$SIFIED REPORT

5S'PPLEMCNTARY NOTEI

* DESCWT!ORSi (*DATA PROCESSIN4G SYSTEMS, REAL TIME),
te!ý404RAMMING (COMPVYiTRS)o SCHEDULING)# (*SCHEDULING#
P'R~j5RAMMING (COMPVJTERSI~o COMMAND ANo CONtROL SYSTEMS,

- -SY'LTLKSV4G~4EEING# DIGITAL COMPUTERS* REMOTE CC4TftOL
-S YSTEMS-,-CQ4PU TER SitAGE VCKiOTIZTON
MANAGEMENT ENGINEERING
IO9NTIF`1ERS; AN/PSO-32# $M~ ~ARINGO
TELEGRAPH SYSTEMS. ELECTROSTATIC ACCELER0ATORS UJu

TO AID IN FUTURE DESIGN FOR LARGE*SCALE, riCNERAL-
PVUPPSE1 COMPUTCR TIME-SHAR."40 SYSTEM~tS hN AOPRAI5AL
OF THE EXISTING SOC TIME-SHARING SYSTEM 4TSW)
SHOWS THAT 114PROiICERETS'FOR PNC;KASED USER
SATUSFACTION MAY SE MADE IN CONTINUITY Of SYSTEM
OPERATIOM, RESPONSIVENESS OF 1frE SYSTEM TO
INTERROGATION, AND ACCfSSIbILItY TO USCRS$
PROGRAWMNG YHRQWGH MANY oirfERENI LANGUh~tS AND AT
INPUTWOUTPQT CONSOLES I..QCATE6 REMOTC FRD14 T;E
COMPUTE~e CON1jNVITY Of OPERAA'rON DEPENIO5 00'N
RELIASLE EQUIPMENT$ PARTICULAOLY PERIA'HKRAL'INPVT-
OUTPUT DEVICES, AND UPON A RELtASLc Tss cxccutIVE
PR06RAM, 1011 QF WHICH 15 DEVOTED TO RESPONDING TO A

WID VAIET OFNARWAR~vPRO4RAM, AND USE15~' ERROR$.
THOUGH THE MEANmTIMEc'fd.FA!LbRtX OF TH9 SYSTHM IS J
IMPORTANT* THE HENT"-O01CNIUT (SORt
PERIOD OF LESS THAN A MINUTE 11EýN THE SISTER Slops
OPERATING) IS ALSO OF SERIOUt Ic4~oRt. Asovri7s
OF THE YSS EXECUTIVL AND ABOUT 26 Of TtOE
EXECUTIVE OPERATE TIME IS DEVOTED 10 tME SCA1EOVLIN6
Oe U~tRtS PROGRAMS, SO THAT SYSTEM RESFO14S01NCS%t
CALLED 'THE *RESPONSE CYCLE0 IS WITIHIN a SECOHDS Or A
USCROS QUERY. THE 755 OtSPONSEC YCLk 13
DEPENDENT UPON MANY THINIGS$ PARtICULARLY, XNO MUCH4
OPERATE TIME, CALLED A OUANTUMs IS GIVEN 10OEACA USER
AND HOW MUCH TIML IS SPLNT SWAPPING PROGRAM$ SEIWEEN
DRUM$ AND CORE FOR EACH USER. Jul
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* UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* AO0369

AD*-I3 271
SYSTEM DEVELOPMENT CQRP SANTA MONICA CALIF
SOC PERSONNEL DATA RETRIEVAL TIMESHARING SYSTEM, 4U))

MAR 65 or
REPT. NO. SP-20O0

UNCLASSIFIED REPORT

SUPPLEMENTAR'Y NOTE:

DESCRIPTORS: (*PLR$UNNEL, DATA PROCESSING $?STEMSI)
(ODATA PROCESSING SYSTEMS, PERSONNEL)# PROERAAMING
;COMPUTERS), PERSONNEL MANAGEMENT, INFORMATION
RCTRIEVALt TELETYPE SYSTEMH$ DATA IU)

;DENTIFIERS: ECCO PROGRAMP AN/FSQ-3Ze TIME SHARING
CCOMPUTCRS) 4U)

THE PERSONNEL DATA RETRIEVAL TIME-SHARING
SYSTEMv USING THE ECCO FROGRAM, OPERATES UNDER
THE AN/FSQ-.fl 1ME-SHARING SYSTEM TO PROVIDE
AN QN-LINE INQUIRY CAPABILITY FOR SEARCHING PERSONNEL
DATA FILES AND OUTPUTTING THE REQUIRED INFORMATION.
THE INQUIRY CAPABILITY IS PROVIDED By AN ON-LINE
RODEL 28 OR MODEL .3 TELETYPE SEND-RECEIVE SET*
THIS EQUIPMENT ALLOWS THE INQUIRER TO INSERT THE
C¢MMANDSo CONTROL INFORMATION, AND SEARCH PARAMETERS
REQUIRED FOR TIE DATA RETRIEVALt TKE SYSTEM
PROVIDES THREE BASIC CAPABILITIES FOR PROCESSING
PERSONNEL INFORMATAON ITEMS CONTAINED IN THE DATA
BASE. THESE ARE' 'I) A GENERALIZED SEARCH
CAPABILITY WHEREBY INDIVIDUALS WITH VAR{IOUS
BACKGROUNDS AND CI4ARACTERISTICS MAY BE IDENTIFIED
FROM THE DATA BAS'- (2) A LISI •APABILITY IS
PROVIDED WHICH ALLOVS TuE OPERATOR TO SPECIFY A
PRINT-O'T OF ANY UF THE ;NFORMATION CONTAINED IN EACH
INDIVIDJAL$S RECCPG IN A VARIETY OF FORMATS. (3)
A CAPABILITY IS PROVIDED TO PERFORM TWO STAlISTICAL
UPENATION5 ON ANi QUANTIFIED ITEMS OF INFORMATION IN
THE DATA BASE. THE TWO STATISTICAL ROUTINES ARE
THE ARiTHMETIC MEAN AND THE RANGE, IU)
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DDC REPORT OISLIOGRAPHY SEARCH CONTROL NO- AOO04t

AD-613 430
RAND CORP SANTA MONICA CALIF
A WORKING DEFINITION Or REALwTImE CONtROL, Jul

"MARt 41 24P NELSONsIDNARID At
REPT. NO. P-30S,

UNCLASSIFIED REPORT

SUPPLCMENTARY NOTE:

DESCRIPTORS: I*MANAGEMLNT CONTROL SYSTEMS, REAL
TIME), (*REAL TIME, MANA49MENT CONTROL SYSTrMS),
MANAGEMENT ENGINEiRIN4, COMPUtERS, CONTROL SEQUENCES,
FACTOR ANALYSIS, DECISION MAKING, CONTROLJu

ONT-koi. -is THEC PROCESS OF ASSURING THE CONFIRMITY
Of PLANS AND EV.CNTS. REAL-TIME CONTROL REQUIRES'
THAT THE RESPONSE Of EACH CLEMENT Of THE CONTROL
SYSTEM IS SUCH THAT THE COMBINED EFFECT OF ALL

_-LEMENTS PRODUCES -RESULTS THAT ARE SUFFICIENTLY
EXPENOITIOUS T0 PRECLUDE fAILURE OF THE SYSTEM. A
REALaTIME CONTROL SYSTEM 1S CONCERNED WITH A FLOW
PROCESS THROUGH TIME* IT THUS ARISES OUT Of, AND
IS INTIM4ATELY CONNECTED WITH THE CONCEPTS Of
OISTRIDUTION LOGISTICS. THE PROPER FUNCTIONING OF* A REALTIME CONTROL SYSTEM REQUIRES THE USE Of CVCRyONE Of ITS ELEMENTS, AND ANY ONE CLEMENT MAY*BECOME
THE CRITICAL FACTOR. IT IS NOT NECESSARILY TH1
ELEMENTS THEMSELVES, BUT RAT.4CR THE PRECISE'

* INTERRELATIONSHIP Of THESE ELEMENTS* WITH TIME, THAVMAKES A CONTROL tYSTEM A REAL-TIME CONTAOL SYSTEM,PROGRESS IN THE DEVELOPMENT Of REAL-TIME SYSTCHS
THEREFORE INVOLVES ATTENTION TO EVERY ELEMENT AND ITS
RELATION TO THE QTHERS. THE ELEMENTS Of A RLALTIMSYSTEM ARE: FORECASTING, COMMUNICATION, DECISION.CONTROL MECHANISM, AND CRITERIA. 4WHtTOR) Jul
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. A00394

AP00014 o0o4

SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF
THE TINT USERS' GUIDE. tU-

MAR 4s ISIP KtNNEUYoPHYLLIS Re I
REPT, NO& TM-1933/OOO/U2
CONTRACTI SD97

UNCLA$5IF'IED REPORI

SUPPLEMENTARY NOTE#

DESCRIPTORS; (*PROGRAM•tING (COMPUTEAS16 INSTRUCTION
MANUALS), 10COMPILERS, CONTROL SEQUENCES),
40PROGRAMMING LANGUAGESI COMPILERS), (*TELETYPE
SYSTENS, PROGRAM1ING (COMPUTERS)), DATA PROCESSING
SYSTEMS, REAL TIME, COMMAND AND CONTROL SYSTEMS#
DIGITAL COMPUTERS IU)

IDENTIFIERS: TIME SNARING (COMPUTERS), JOVIAL#TINT

A USERS' GUIDE THAT INSTRUCTS THE PROSPECTIVE
TIMESHARING USER ON HOW TO USE TINT, THE ON-
LINE TELETYPE JOVIAL INTERPRETER* THIS GUIDE
PRESENT A BRIEF INTRODUCTION TO THE TIME-SHARING
SYSTEM, A COMPLETE DkS'RJPTION OF THE TINT
COMMANDS* A COMPLETE DESCRIPTION Of THE DIALECT Of
THE JOVIAL LANGUAGE WHICH TINJT INTERPRETS, AND
THE ISS COMMANDS THAr ARE REQUIRED WHEN OPERATING
TINT9 4AUTHOR) (U)
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__• UNCLASSIF lED

DDC REPORT *1SLIQGRAPNY SEARCN CONTROL Ngs AOO0y4P

D-4I'9 |992
* RAND CORP SANTA MONICA CALIF

JOSS; EXAItPLtS OF THE USE OF AN EXPERII[NTAL ON-LINE
-OMPUTING SERVICE, U

IAPR , lip SHAWJ. Co I
REPT, NO* P-313i

UNCLASSIFIED REPORT

SUPPL;EMENTARY NOTE; LIMiTED NUMBER OF COPIES CONTAINING
COLOR OTHER THAN.&LACK AND WHITE ARE AVAILABLE UNTIL STOCK

* IS EXHAUSTED, REPRODUCTIONS WILL it MADE IN ILACK AND
W-41-TE ONLY* PRESENTED Al THE SIXTH ANNUAL SYMPOSIUM
OF THE PROFESSIONAL GROUP ON HUMAN FACTORS IN
ELECTRONICS# THE INSTITUTE OF'ELECTRICAL, AND
ELECTRONIC ENGINEERS, 6OSTON, MAY 46it 1946o

o ESCRIPTORSI (eSPECIAL PURPOSE COMPUTERS, NUMERICAL
M4ETHODS AND PROCEOUR$SI, 4*NUMERICAL METHODS AND
PROCEDURES, SPECIAL PURPOSE COMPUTERS1, 4#DATA
PROCESSING SYSTEMS, SPECIAL PURPOSE COMPUTERS),
NURLERS, NUMERICAl. ANALYSIS, PROGRAMMING LANGUAGES,
INPUT-OUTPUT DEVICES 4U)

IDENTIFIERS$ JOSS IJOHNNIAC OPEN&SHOP SYSTEN), ON.
LINE SYSTEMS, TINE SHARING (COOPUtERS) fUl

CONTENTS ISINCE JOSS IGNORES INPUT LINES
BEGINNING WITH AN ASTERISK, THE DEVICE IS USED TO
INTERPOSE COMMENTS IN THE EXAMPLESI ON THE ORIGINAL
COPY, OUTPUT IS IN *LACK AND INPUT IN GREINI$
ELEMENTS OF THE LANGUAGE STORED PROGRAM FOR"

Si-COMPUTING THE MYOOTENUSE INTEGRATION OF I/X BV
SGAUSS 2-POINT RUE.C ROOT FINDING MATRIX
INVERSION WITH SIMPLE PIVOTING ON THE DIAGONAL AN
ASTERISK AT THE LNO CAN KILL THE LINE PRODUCTION OF

S- !A FORMATTED TABLE. 4Ul
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i O€ REPORT BIBLIOGRAPHY SEARCH CONTROL NO. A00396

A| O-6b 401
RAND CORP SANTA MONICA CALIF
JOSS$ CONVERSATIONS NITH THE JOHNNIAC O09NIWOP
SYSTEM,

MAY 41 6P SHAW11J. C* IREPT*, NO* tp-31s,6

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PRESENTED AT THE INTERNATIONAL
FEDENATION FOR INFORMATION PROCESSING CONGRESS.
NEW YORK, Ns Y., 2q-29 NAY 6#. SEE ALSO A4O609
972, AD-64)' 992s

DESCRIPTORSI (*SPECIAL PURPOSE COMPUTERS, NUMERICAL
METHODS AND PROCEDURES11 I'NUMERICAL METHODS AND
PROCEDURCS, SPECIAL PURPOSE COMPUTERSho(*DATA
PROCESSING SYSTEMS, SPECIAL PURPOSE COMPUTERS),
NUMERICAL ANALYSIS, PROGRAMMING ICOMPUTERS),
PROGRAMMING LANGUAGES IV)

IDENTIFIERS; ON*lINE SYSTEMS, JOSS 1JOHNNIAC OPENSHOP
SYSTENi, TIME SHARING ICOMPUTERSI lUt

THE JOMNNIAC OPENwSHOP SYSTEM IJOSS) IS AN
EXPERIMENTAL SYSTEM DESIGNED TO DEMONSTRATE BENEFITS
OF ON*4INE INTERACTION WITH A COMPUTER, PARTICUCAkuY
A COMPUTER LIMITED TO SMALL NUMERICAL COMPUTATIONS
SUCH AS THE JOHNNIAC¢ EXAMPLES ARE GIVEN OF
CONVERSATION WITH THE COMPUTING SYSTEM WHEREBY
COMPUTING REQUIREMENTS ARE MET THAT ARE NOT WELL
SATISFIED BY CONVENTIONAL SERVICES- INE FIRST
EXAMPLE IS OF THE PRODUCTION OF A TABLE WItH THE
CONVERSATION DIRECTING JOSS TO MODIFY THE PROGRAM
TO SPECIFY PYTHAGOREAN TRIPLES. JOSS STORES
NUMERICAL VALUES, FORMS, AND STEPS THAT BEGIN WITH
NUMERICAL LABELS. THE SECOND EXAMPLE IS Of THE
ASSISTANCE JOSS GIVES BY EXTENSIVE CHECKING Of THE
USER'S INSTRUCTIONS, JOSS COMMENTS FROM A STOCK Of
10 'CANNED' MESSAGES (MOSTLY ERROR MESSAGES),

PREQUENTLY ALLOWING THE USER TO REPAIR AN ERROR ON
THE SPOT AND |IRCC? JOSS TO CONTINUE. tUl
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•[jUNCLASS RIFED+A
DOC REPORT BIB1LIOGRAPHY SEARCH CONTROL NO. A003#6

AD-O44 4640
NASSACHUSETTS INST Of TECH LEXIN4TON LINCOLN LAI
-AN EXPERINENTsAC, eN-LINE DATA STORAGE AND RETRIEVAL

'• SYSTEM tIU-
SFED 46 '#ZP NOLANj* Fs IARMENTItAo W. -

WIPFT# NO,, TR-l77
CONTRACT: A-,9 ,20 $00 ,NONRIOaO,
MONITQRI ESP TPR-66-44

UNCLASSIFIED -REPORT

SUPPLEMENTARY NOTES

OESCR&l"TO5SI 40PROGRAMI4ZNG (COMPUIERSFI DATA STORAGE
- YSTtNS-) -I'OATA- STORAGE -SYSTtMS, -PROGRAMMING

(COMPUTERSI t, INFORNATION AETRIEVALt CONPUTER LOGIC,
DATA TRANSMISSION SYSTEHS, COMPUT9RS, MULTIPLE
OPERATION

IOILNTIPIERSI LIST PROCESSING, MAC PROJECT, ON-LINE
SYSIEMS, COIMPUTER WORDS, TIME SHARING ICOMPUTERS) |Ul

THIS REPORT DESCRIBES AN EXPERIMENTAL PROGRAM
SYSTEM DESIGNED TO TEST AND DEMONSTRATE ON-LINt
STORAGE AND RETRIEVAL Of FORMATTED DATA 3ASD ON
COMPLETE INTERNAL DESCRIPTIONS Of THE FILES; THE
USE Of INTERNAL DESCRIPTIONS ALLOWS EACH USER CMHO
NgEO NOT Ble A TRAtNED PROGRAMMER) TO OEVINg,
NOOIFYt AND CROSS-A$SOCIATE DATA FILE$ TO SUIT HIS
PARTICULAR NEEDS. THE EXPERIMENTAL PROGRAM SYSTEM
WAS IMPLEMENTED BY REMOTE USE Of THE COMPATIBL4E
TIMESHARING SYSTEM ICTSr5 FACILITIES OF
PROJECT MAC AT THE MASSACNUSETTS INSTITUTE Of
TECHNOLOGY, (AUTHOR) (U)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO# A0039&

AD-616 731
SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF
FUNDAMENTALS OF INFORMATION PROCESSING ANO COMPUTERS
FOR STATE AND LOCAL GOVERNMENT, UIU

MAY 65 31P KIBBCEboQL Me I
REPT, NO, SP-2073

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (EDATA PROCESSING SYSTEMS, MANAGEMENT
ENGINEERING)@ IECOMPUTEASo MANAGEMENT ENG4NEERING),
PROGRAMMING (COMPUTERS), REAL TIME, PROGRAMMING
LANGUAGES, INPUTmOUTPUT DEVICES (U)

IDENTIFIERS: T.!ME SHARING (COMPUTERS), ONoLINE
SYSTEMS. INFORMATION SYSTEMS, LOCAL GOVERNMENTS IU)

THE PAPER INTRODUCES TO THE PUBLIC MANAGER THE
FUNDAMENTALS Of INFORMATION PROCESSING AND COMPUTERS,

r TO UNDERSTAND COMPUTERS, IT IS NECESSARY TO
DISTINGUISH BETWEEN OHARDWAREI AND 'SOFTWAREo'
HARDWARE IS THE PHYSICAL PIECE OF EQUIPMENT*
SOFTWARE IS EVERYTHING ELSE--PROGRAMS AND
PROCEDUIES--NEEDED BY PEOPLE TO MAKE COMPUTERS
USEFUL* A COMPUTER SHOULD NOT BE THOUGHT OF AS
SOMETHING WHICH EXISTS INDEPENDENTLY OF SOFTWARE.
THIS PAPER DEALS FIRST WITH THE INFORMATION SYSTEM*

-A COLLECTION Of MEN, MACHINES, AND SOFTWARE# WITH
EACH ASSIGNED THAT TASK WHICH EACH DOES BEST--AND
THEN DISCUSSES HARDWARE AND DATA COMMUNICATIONS.
SOFTWARE, MORE IMPORTANT THAN HARDWARE, AND EQUALLY
COSTLY, IS TREATED WITH PRIMARILY EMPHASIS ON
PROGRAMMER AND USER LANGUAGES# TIME-SHARING,
SOFrWARE-SHARINGo AND INFORMATION-SHARING ARE
COVERED, AS WELL AS THE CONCEPTS OF A UNIFIED
INFORMATION SYSTEM AND A COORDINATED INFORMATION
SYSTEM* THE PAPER CONCLUDES WITH A SUGGESTION THAT
STATE AND LOCAL GOVERNMENT MIGHT, THROUGH JOINT
OEVELOPMENT, DECREASE THE COST OF SOFTWARE FOR EACH
OF THEM, 4AUTHOR) (U)

35

UNCLASS!FIEO A00394



UNCLASSIFIEo

HOQ REPORT UIOLIOGRAPHY SEARCH CONtROL NO# A00)9-

RAND CORP SANTA MONICA CAeLIF

SI JOSS$ EXPERIENCE 0I17 AN EXPERIMENTAL COMPUTING
-*V1(It FOR USER$ AT RNEOTL tYPESRITI91 CONSOLE$S, I)

MAY 46 :9P 19AWf, C* -
REPT, MO, P-3 "14 It

.F UNCLA55JTIOD REPORT
SUPPLEMIENTARy NOTE.*.

b•scRIPto$s: (*SPECIAL PURPOSE COMPUTERS, DATA
PROCESSING SYSTEMS)# 4*DATA PROCESSING SYSTEkS,
INPUT-OUTPUT DEVICES), TYPEWRITERS, TRAINING,
PROORAMIMIN4 LANGUAGES, tOMMUNICATION SYSTEMS,

-COMPUTEt STO RA GE 0 EVIC ES U
IDENTIriEcRSi JOSS IJOHNNIAC OPENOSNOP
SYS'EMNt 0 AN-MACHINI SYSTEMS, TI1ESHARI NG ( CQMPUTIER$S) I

DESCRIPTIONS ARE GIVEN OF THE PHILOSOPHY OF THE
JOSS SYSTEM, ITS HARDWARE AND sOfTUARE, AND
EXPERIENCE WITH ITS USE. IV)
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DDC REPORT 61WLOGRAPHY SEARCH CONTROL NO# AOO)?6

AD-610 9.31
SYSTEM Qe.VELOPMENt CORP SANTA MONICA CALIF
A USLA-CRIENTED PRIORITY SCHEME FOR A TIM~eSMARING
SYSTEM, U

JUN 45 3ryp TOT$CMEKIiOBERT At I
RLPTo NO* SP2111
CONTRACT: SD-97

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS! 4#PROGRAMI4HNG(COMPUTERS)o
SCHEDULINGI, 4*COMPUIERSo SCHEDULING)o
AUTOMAT ICI

IDENTIFIERS: TIME SHARINGICOMPUTERS), ONoLINE
SYSTEMSIV

TIML-SHARING SYSTEMS HAVE YICLDED LARGE PAYOFFS IN
* COMPUTER PROGRAM PROVQCT!ON PY PROVIDING FAST

TURNAROUND AND INTERACTIVE DESUG41NG. CORPORATIONS

OR lNStITUTES THAT INSTALL TIME"SHARIN4 SYSTEMS UILL
FIND THAT THEIR SYSTEMS WILL SOON BE SATURATED PITH
USERS. V.NTIL THE SYSTEM CAPACITY IS EXPA.4r'E!, BY
MEANS OF HARDWARE OR SOFTWARE CHANGES# IT MAY BE
DESIRABLE TO IMPLEMENT A PRIORITY SYSTEM THAT WILL
FACIL1TATE WORK ON CRITICAL PROJECTS AND INSURE THE
MEETING OF DEADILINES, THIS PAPER DISCUSSES THE
CRITERIA FOR A TIME-SHARING PRIORITY SCHEME AND
PRESENTS SOME tECNNLQVU$ FORl SUPERIMPOSING A PRIORITY
SCHEME UPON A TYPICAL TIMESHARING CONFIGURATION.
THE SCHEME HAS THREE PRIMARY PRIORITIts; NI6Mp
LOW* AND NO. USERS ARE ALLOCATED BUDGETS Of
HIGH AND LOW PRIORITY TIME FOR THE SUCCEEDING
MONTH BASED UPON THEIR CURRENT FORECAST AND PREVIOUS
USAG~E* ALL USERS ARE GIVEN UNLIMITED NO PRIORITY
TIME* THE SALIENT FEATURE OF THE SCHEME IS THAT THE
USERS DETERMINE WHEN AND At WHICH PRIORITY THEY WILL
OPERATE# SOME EXAMPLES OF THE BUDGET ALLOCATION
PROCESS ARE INCLUDED* (AUTHOR) (V)
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DOC REPORT 1I0LOGRAPHY SEARCH CONTROL 00o AUO)9t

AD"642 001
SYSTEM EVEL.OPMENT CORP SANIA MONICA CAl.IF
INTERARRIVAL STATISTICS FOR TS$* M

DESCRIPTIVE NO'ti PROFESSIONAL PAP~kk
AU- 6S 1,4P CO€F'MAs4,E. 6. ,JI.IWOOD.R.#

Co I
LRPT. NO. SPoZIAI

CONTRACT: SD?7

-UmLASSSlVCp REPORT

SUMLEMENTARY NOTE;

OCSCRIPTORS3 IoPROGRAMHING(COMPUTER$)i
SCHEUVLIN4*4 i*sCHEOULING, COMPUTERS)o
OP-T-IMIZI1ATION, STATISTICAL FUNCTIONS, STOCHASTIC
PROCESSES, QUtUCING THEORY IVi

IOENTIFIERSI TIME SHARINGICOMPUTERS)I I-

-TH& OPTIMIZATION OF TIME*SHARED SYSTCM PERFORMANCE
S :-- l•3 $ THE DESCRIPTION OF THE STOCHASTIC PROCESSES
Q-)VkRNCN6 THE USER INPUTS AN6 THE PROGRAM ACTIVITY,
TMiS PAF'r'ý- PROVIDES A StATIStICAL DESCRIPTIOJN OF
THE USeA 1IPUT PROCESS IN THE SODCARPA GENERAL*-
PURPOSE TIMEOSHARING SYSTEM ITSStl THE INPUT
PROCESS IS ASSUMED TO *E STATIONARY, AND TO'SE
DEFINED bY THE IITERARRIVAL TIME DISTRIBUTION. THE

DATA OBTAINEO APPEAR TO JUSTIFY SATISFACTORILY tHE
COMMON ASSUMPTION THAT THE INTEAARRIVAL TIMES ARf
SERIAL..Y INDEPtNDENT, THE DATA 0O NOT APPIAA TO
JUSTIrY$ EXCEPT AS A Vl.RY ROUGH APPROXIMATION, THE

USUAL ASSUMPTION OF AN EXPONENTIAL DISTRISUTION fOp
INTrRARRIVAL TtME. A MUCH MORE SATISFACtORY" -

APPROXIMATION TO THE DATA (AN BE OBTAINtO WITH A

8IPHASE OR TRIPHASE HYPUEXPONENTIAL DISTRIOUTION,
(AUTHOR) IU)
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AO-422 003 ._

SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF

AN EMPIRICAL INVESTIGATION INTO ?HE OEHAVIOR Of THE
SOC TIME-SHAAING SYSTEM. IVU

DESCRIPTIVE NOtE; PROFESSIONAL PAPER,
AUG 46 ?BP TOTSCHEKtROBERT At I

REPI. NO, SP-2191/OOO/OO
CONTRACTt $D97

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORSI I.COMPUTERSt SCHEOULNG), COMPUTER
LOGIC# EFFECTIVENESS, MULTIPLE OPERATION, REAL
TIME, INPUT*OUTPUT DEVICES, OPTIMIZATION,
OPtRATION$ RESEARCH IU)

IDENTIFIERS! T!ME SHARINSICOMPUTERS)b AN/FSQ-

THE BEHAVIOR OP A CQM4PUIER TIHEOSHARING SYSTEM IS

INTRINSICALLY COMPLEX OECAUSE SUCH A SYSTEM EFFECTS A

COMPROMISE BETWEEN ALLOWING JOBS TO RUN TO COMPLETION
AND ALLOWING ITS SEVERAL USERS SIMULTANEOUS COMPLETE
AND IMMEDIATE ACCESS TO OPERATE AND DEBUG THEIR
PROGRAMS* IT IS GENERALLY KNOWN THAT COMPUT.R
SYSTEMS THAf ALLOW JOBS TO RUN TO COMPLETIONJ TEND TO
MAXIMIZE SYSTEM EFFICIENCYI COMPUTER SYSTEMS THAT
OFFER THE INDIVIDUA4 THE MOST IMMEDIATE POSSIBLE
RESPONSE TEND TO MAXIMIZE THEIR UTILITY TO THE USER*

', ,I ALSO ,O .. . AT T, ,.C RLAT - , VEL SPLO ,7

NThE 1/0 DEVICES THAT BUFFER INDIVIDUALS FROM1
"COMPUTERS (AND VICE VERSA) PERMIT THE TIME-

SHARING SYSTEMS TO SERVI(E SEVERAL USERS AT A
REASONABLE COST PER USER, THE REPORT ATTEMPTS TO
MAKE MORE PRECISE STATEMENTS ABOUT THE BEHAVIOR OF

THE SOC TIME-SHARING SYSTEM, USING DATA OBTAINED
FROM 13 ONE-HOUR RECORDINGS, THESE DATA INCLUDE

DISTRIBUTIONS OF SERVICE AND INTERARRIVAL TIMES*
NUMBER OF USERS, AND OVERHEAD TIMES. IN ADDITION,
TWO SCHEDULING LOGICS ARE COMPARED, SEVERAL
MEASURES OF EFFECTIVENESS# FROM BOTH A SYSTEM AND AN

INDIVIDUAL VIEWPOINT ARE INTRODUCED AND EVALUATED
USING THESE DATA, SOME ANALYSES HAVE ALSO BEEN -.

INCLUDED TO PREDICT THE EFFECTS OF SYSTEM CHANGES#
4AUTHOR) IU)
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ODC REPORT S1SL.G0APHY SEARCH CONTROL NO. A00394

AD-622 012

SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF
THE sTATIONARY BEHAVIOR OF A TiMI-SHARING SYSTEM

UNDER POISSON ASSUMPTIONS, IU)
DESCRIPTIVE NOTEI PROFESSIONAL PAPER,

"-SEP 65 29P RIsHNAMOORTm Ib8
}_L REPT, NO, •'P-2O9o/QUQ.'OO :

UN0LASSIFILD REPORT

SUPPL.EMENTARY NOTE: SEE AI)-622 01;4

DESCRIPTORS: (*COMPUTERS# OPERATIONS RESEARCH),
('SCHEDULINGo COMPUTERS), (#QUEUEING THEORY*
COMF'UTCRSI, STATISTICAL PROCESSES, PROBABILITY,

TIME$ MATHEMATICAL ANALYSIS "U)
IDENTIFIERS: TIME SHARINGICOMPUTERS) l0o

IN A RECENT PAPER IAD-411 666)t THE AUTHOR
ANJALYZED A MAPKOV CHAMN IMBEDOED IN THE STOCHASTIC
PROCESS (X(TH$T> OR 6 0) WhERE lIT)
DENOTES THE NUMBER OF ACTIVE CHANNELS AT TINE T IN A
tIME-%HA;11WG SySTEM 0itH BOTH INTERAARIVAL AND
SERVICE ME$ EXPONLNVIAL AND A FINITE NUMBER OF
-- SERS, 'It! THIS PAPER, 5Y LUSINf RtNFWAl.THEORiTIC_
ARRANGEMENTS, THE LIMITING DISTRIBUTION OF X(T)
IS OBTAINED AS T GOES TO :NFINITT OVER ALL TIME
POINTS* THE EQUILIBRIUM WAITING TIME HAS AL5O BEEN
ANALYZED# A1•,THR&

-- 
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UNCLASSIFIED

UDC REPORT BIBLIOGRAPHt SEARCH CONTFOL NO. A0039V

AD-622 013
SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF
OBSERVATIONS ON TIML.SHARED SYSTEMS* JUl

DESCRIPTIVE NOTE: PROFESSIONAL PAPER,
SEP 45 28P SCHWARTZ,JULES ae I

REPIo NO. SP-20146
Cr'!RACT; 5D97

UNCLASSIFIED kEPORT

SUPPLEMENTARY NOTE: PRESENTED AT THE NATIONAL ACM
CONFERENCE (20THI, CL.VELAND, OHIO* Z'.6 AUG 41.

DESCRIPTON5' (#COMPUTERS9 SCHEDU.IN6), IoDATA
PROCESSING SYSTEMS, SCHEDULING), (oSCHEDULINst
COMPUTERS), TIME, OPERATION Jul

SDENTIFIERSI ON-LINE SYSTEMS, TIME
SHARING(COMPUTgnS) (U)

THE PAPER DISCUSSES VARIOUS CONSIDERATIONS FOUND
NECESSARY WHEN PLANNINi AN ON-LINE TIME-SHARED
INSTALLATION* PARTICULARLY FROM THE POINT OF V|91 OF
USERS OF SUCH SYSTEMS. BASED MAINLY ON EXPERIENCE
W•TH FHM TIME-SHARING SYSTEM AT THE SYSTEM
DEVELOPMENT CORPORATION, ACTUAL SITUATIONS ARE
DESCRIBED IN ORDER TO SHOW WHERE PROOLEMS EXIST, AND
HOW ADVANTAGLS OF SUCH SYSTEMS MAY SE ACCRUED*

41
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UNCLASSIFIED

ODC REPORT *ISLIOGRAPHY SEARCH CONTROL NO* A00396

*• AD-622 016
SYSTEM DEVELOPMENT CORP SAN T A HONICA CA|IF

* TIME-SHARED COMPUTER OPERATIONS WITH BOTH
, INTERARRIVAL AND SERVICE TIMES EXPONENTIAL. IU)

DESCRIPTIVE NOTE; PROFESSIONAL PAPERp
* SEP 45 SIP KRISHNAMOORTHMj I

W0OO0,ROGER C, I
REPT. NO* SP-1848/000/O1

CONTRACT; S097

SMONITOR: AD 611 B66 SUPERSED 4:D

UNCLASSIFIEO REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: toCOMPUTERS, OPERATIONS RESEARCH),
I SCHEOULINGs COHPUTERS3, I.QUZUIN4 THEORY,
COMPUTERS)p REAL TIME, STATISTICAL FUNCTIONS,
SYSTEHS £NGINEERINGs MAtHEMATICAL MODELS,
MATHEMATiCAL ANALYSIS, PROBABILITY, COMPUTER
PERSONNEL, EFFECTIVZNESS 4U)

IDENTIFIERS: TIME SHARINGICOMPUTERS) 4U)

THL CONCEPT OF TIME-SHARED COMPUTER OPERATIUNS IS

BRIEFLY DES(RiSEO AND A MODEL OF A TIME-SHAkING

SYSTEM IS PROPO(SE.O BASED ON THE ASSUMPTION TH01 BOTH
|NTEPARRIVAL AND SERVICE TIHES POSSESS AN EAPO-ENTIAL
DISTR''UTION. ALTHOUGH THC PROCESS DESCRIBED BY"
TH!S MODEL IS NON-MARKOVIAN• AN IMBEDDED MARKOV
CHAIN 1I ANALYZED BY EXPLOITING THE FACT THAT TME

INSTANTS OF COMPLETION O A #QUANTUM# OF SERVICE ARE

REGENERATION POINTS* IT 15 SM6WN THAT USER
CONGESTION POSSESSES A LIMITING DISTRIBUTION, AND THE

METHOD OF IENERAIING FUNCTIONS IS USED TO ODRIVE TMIS

CZSiRIBUTION, THE CONCEPT OF CYCLE TIME 15
DISCUSSED AND TWO hEASURES OF'VC4E TIME DEVE!.UPED
FOR A SCHEDULIN' DISCIPLINE EMPLOY:N6 A SINGLE QUEUE.

A NUMBER OF NUHERýCAL EXAMPLES ARE PRESENTE6 TO
ILLUSTRATE THE EFý'ECT OF THE SYSTEM PARAMETERS UPON

USER CONGESTION, SYSTEM RESPONSE TIME# ANm (.OmPUTER

EFFICIENCY& IAUTHOR) VUI
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DD( REPORT DiBLIOGRAPHY SEARCH CONTROI. NOo A00394

AD-622 018
SY5TEh DEVELOPMENT CORP SANTA MONICA CALIFLISP los REFERENCE MANUAL FOR Q3 UL

DESCrIPTIVE NOTE: TECHNICAL MEMO.,
AUG 65 S&P KAMENYS. Lo I

REPT* NO. TM-2337/101100
CONIRACT: S097

UNCLASSIFIED REPORT

SUPFLEMENTARY NO0E:

DESCRIPTORS: (*PROGRAMMING LANGUAGES 9 INSTRUCTION
MANUALS), 10COMPUTERSo SCHEDULING), COMPILERS#
COMPUTER STORAGE DEVICES (UlI

IDENTIFIERS: AN/FSQ-3Z* LISP. TOHE
SHARING(COMPUTERS1, PUSHDOWN STORAGE (Ul

THE DO'.UhENI IS A REFERENCE MANUAL FOR THE Q-32
LISP SYSTEM IN OPERATION UNDER THE TIME-SMARING
SYSTEM (TSS) ON THE AN/FSQ-3l COMPUTER. ITDESCRIBES THE WORKWNC OF THE LISP SYSTEM. AND
CONTAINS DESCRIPTIONS OF ALI CURRENTLY AVAILABLE AND
INSTALLED FUNCTIONS, EXCEPT FOR INPUT-OUTPUT ANDLIBRARY FUNCTIONS GIVEN IN TM-2337/102/00 IAO"-22
022)o THIS DOCUMENT CONFORMS TO THE CURRENT
NUMOERING ON LISP 195 DOCUMENTSo AND SUPERSEDES
TMo2430/O00/O0* WHICH WAS A DRAFT. (AUTHOR) (U)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. A0039O

AD-422 020
SYSTEM DEVELOPMCNT CORP SANTA MONICA CALIF
TRACE MOVEL I. TICESHAR1O ROUTINES FOR ANALYS',1-

A' ':LA5SIFICATION AND EVALUATION.
DESCRIPTIVL NOT(,- TECHNICAL MEMO**

SEP 6S Sep MOOREWILLIAM H. ,JR.I
-- EEKER.ROBERT j, ISHUREGERALD He I

* REPT. NO. T4-2621
CONTRACT: SD2B6 

2

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE!

DESCRIPTORS: IoPRONRAHNING(COMPIILEeS,
SCH1DVULING-l lECOflPUTERS, SCHECULING), DATA,
ANALYSISt CLASSIFICATIONf TELETYPE SYSTEMS,
FEEDBACKs OPTIMIZATION

SIDENTIFIERSI AN/tFSQ32 TIME
SHARING(COMPUTERS)o Ol-LINE SYSTEMS, JOVIALo
EVALUATION (U•

THE DOCUMENT PRESENTS A USER'S AND PROGRAMMCRPS
DESCRIPTION OF THE TRACE PROGRA"1 VHICH PROVIDES
THE USER WITH j\N ON-LINE TECHNIVUE FOR SCANNING-DATA
AND DERIVING VARIABLES, THE TECHNIQUE ASS'.• IN
CREATING AND EVALUATING OeTIMAL INDICES F(0"
EXHIBITING RELATIONS AMONG EMPIRICAL DATA# TRACE
IS WRITTEN IN THE TIMESHARING SYSTEM VERSION OF'THE
JOVIAL LANGUAGE IJTS) FOR THE AN/FSQI.2
COMPUTER AT SOC, THE ON-LINE CAPABILITY OF THEPROGRAM PERMITS IMMEDIATE FEEDBACK TO THE -SER ABOUT
THE RELATIVE UTILITY OF 3ERIVED INDICES .tND PEItMITS
ADOPTION OR MODIFICATi•ON OF THESE FOR Vk•RTNHR
ANALYSES. THE TIME-SHARING CAPABILITY OF THE
PROGRAM PERtlITS EFFICZEN; USIL OF THE COMPUTER IN THIS
PROCESS. (AUTHOR) (Ul
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UNCLASSIFIED

DUC REPORT 8|6LIOGRAPHY $OARCM'CDNTRVL "0, A00t96

AD-6a2 OL
SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF
THE TINT USERS# GUIOD, (U)

DESCRIPTIVE NOTEI TECHNICAL MEMO.,

JUL 6S 182P KENNEDVPHYLLIS .,
REPT, NO. TM-193.O00O.O
CONTRACT: S097

UNclASSIFIED REPORT

SUPPLEMENTARY NOTES

DESCRIPTORS: (vCOMPUTERS, INSTRUCTION MANUALS).
IOSCHMEULING, COMPUTERS), TELETYPE SYSTEMS,
COMPILERS, REAL TIME, MULTIPLE OPERATION,
PROGRAMMING(COMPUTERS), COMPUTER PERSONNEL,
COMPUTER OPERATORS 4U)

IDENTIFIER:S TIME SHARING(CONPUTER$), JOVIAL,
TINT# ON-LINE SYSTEMS (U)

THE USERS# GUIDE INSTRUCTS THE PROSPECTIVE
TIMESHARING USER ON HOW TO USE TINT, THE ON-
LINE TELETYPE JOVIAL INTERPRETER. THE GUIDE
PRESENTS A BRIEF INTRODUCTION TO THE TIME-SHARING
SYSTEM, A COMPLETE DESCRIPTION OF THE DIALECT Of
THE JOVIAL LANGUAGE THAT TINT INTERPRETSo AND THE
TSS COMMANDS THAT ARE REQUIRED WHEN OPERATING
TINT. (AUTHOR) fU)
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I ~ ~~~UNCLASSIFIEDCNftt O

DDC RCfPORT 0ISLIOGRAPI4Y "EARCH OTI N-A39.1 AO.*41 022
$SStEM DEVELOPMENT CORP SANTA MONICA CALIF
INPUJtaOUTPUT FIL AND LIBRARY FUNCTIONS, THE 4.)* -

LISP lob MOD* 2.6 sysitE.I
DESCRIPTIVE NOTEI TE.CHNLCAi _ MEMO*,I- SEP ts 14 KAI4ENVISs . I--tEP],_ -NO* th-233?-102-Oo
CONTRACT$ $097 -

VNCLASSIEID WO~PRT

SUPPLEMENTARY NOTE;

OESCRIe'TORSI %.PROGRA"MINcQ LANGUAGES# INSTRUCTION
_MANUALS-I. -*C:O~pUTCtR$# SCNCDVL1Nra1, COMPILEti5,.- . tN~P-UTOUfTPUT-DEvcs WCE t-COMPUTEI kS TOONAGE- DVICtio
MAGNET-1C T-APE u* IcNTiPIens: LISP# ANIPSO-329 TIME
SNARINGI COMPUTERS)()

TH-IS-DOCUMENT SUPPLEMENTS TM*2)37,#soa,,oo (ADO
622 010) BY DESCRIDING THE INPUT-OUTPUT# FILE-
HANDLING AND LtKRARY FiJNCTIf)NS OF Qw32 LI$P'1.1
"MOO. 2.1. (AUTHOR) 40~
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SDDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO& A00396

AO*623 738 9/2
SYSTEM DEVELOPMENT CORP SANTA MONICA CALI| F.
ADVANCED COMPUTER TECHNIQUES APPLICABLE TO SPACE AND
RAN4E PROBLEMS, 4UJ•

OCT 6S 17P WESToGEMALD DoREPTs NO, SP-2197

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

i DESCRIPTORS: I*COMPUTERS, OPERATION), SPACE
FLIGHTj RANGES, PROGRAMMING LANGUAGES,
PROORAMMING•ICOMPUTERSI, STANDARDIZATION,
MULTIPLE OPERATION, EFFECTIVENESS (U)

IDENTIFIERS: ?IHM SMARINGICOMPUTERS) IU)

COHPUTER INSTALLATIONS SERVING RANGE AND SPACE
NEEDS ARE CHARACTERIZED BY A LARGE NUMBER Of USER
ORGANIZATIONSt A VARIETY OF PROCESSING TASKSt AND
RAPID GROWTH, THESE CHARACTERISTICS TEND TO RESULt
IN PROBLEMS IN COMPUTER UTILIZATION. CERTAIN
ADVANCED PROGRAMMING CONCEPTS SUCH AS TIME-SHARING
AND MW ,TI-PROCESSING SEEM TO PROVIDE THE MEANS FOR
ALLEVIATING THE COMPUTER UTILIZATION PROBLEMS BEING
EXPERIENCED BY RANGE AND SPACE SUPPORT INSTALLATIONS,
THESE CONCEPTS ARE A PART OF THE METHODOLOGY OF THE
COMPUTER APPLICATIONS FIELDt AND ARE DISTINCT FROM
THC FUNCTIONAL RECUIREHENTS OF THE COOPUTER USER.
(AUTHOR) ivU
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UNCLASSIFIEL

DOC REPORT OIBLIO6RAPHY SEARCH CONTROL NO# AU0094

AD-423 794 10/2
4 •lINCOLN LAB MASS INST OF TICH LIINGTON

AN ExPERIMENTAL ON-LINE DATA STORAGE AND RETRIEVAL
SYSTEM+,V

OESCRIPT•IVC NOTE! REVISLO Eo.,
SEP 66 1421' NOLANPJOHN I.

ARMENTIAhEDO wU I
REPT. NO* TR-377
CONTRACT: AF19142816SIA6 VNONR*4IO•4i
MONITOR: ESD , TDRo4S-q11 "

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE) REVISION OF MANUSCRIPt SUeMITTED )
FES 4fp.

DESCRIPTORS: (*DATA STORAGE SYSTEMSt
PROARAMHING(COMPUTERSI) J
|*PROGRAMMING(COMPUTERSI, DATA STORAGE
SYSTEM)i, I*DAlA, INFORMATION RETRIEVAL). DATA
PROCESSING SYSTEMSI COMPUTERS, "AN*MACHINE
SYSTEMS (U)

IDENTIFIERS: TIME SHARINGICOMPUTERSI, ON*LINI
SYSTEMRFILE STRUCTURES, LIST PROCESSING IU)

THIS REPORT DESCRIBES AN EXPERIMENTAL PROGRAM
SYSTEM DESIGNED TO TEST AND DEMONSTRATE ON-LINE
STORAGE AND RETRIEVAL OF FORMATTED DATA BASD ON
COMPLEtE INTERNAL DESCRIPTION$ OF THE FILES. THE
USE Of INTERNAL OESCRIPTIONS ALLOWS EACH USER (WHO
NEED NOT BE A TRAINED PROGRAMMLAI TO DEFINE,
MODIFY, AND CROS$-ASSOCIATE DATA FILES TO $OIT HIS
PARTICULAR NEEDS. THE EXPERIHENTAL PROGRAM SYSTEM
WAS IMPLEMENTED BY REMOTE USE OF THE COMPATIBLE
TIME.SHA4ING SySt1M ICTSS) FACILITIES OF
PROJECT MAC f THE MASSACHUSETTS INSTIT•tTE OF
TECHNOLOGY. (AUTHOR)
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UNCLASSIFIED

O0C REPORT OIOLIOJRAPHY SEARCH CONTROL NO. AO0J96

AD-62'4 110 9/2 6/2
LINCOLN LAB MASS INST OF TEH LEMINGTON
ON LINE OOCUMENtATION OF THE COMPATIBLE TIME-$HARING

SYSTEM.
DESCRIPTIVE NOTE: TECHNICAL REPT.,

MAY 66 SOP WINETTsJOEL M. I
REPT. NO* TR'-37
CONTRACT: AFI946Z5I-LO0 oNONR-41O02O1ISPROJ: AF.-a49L

MONITOR! ESO TRo-6-&a

UNCLASSIFIED RgPORT

SUPPLEMENTARY NOTE;

DESCRIPTORS: i.PRORAMM1NWN'OMPUTERS).
0OCUMENTATION11 COMPATIOILITY, INFORMATION
RETRIEVAL# DATA STORA4E SYSTEMSo PROGRAMMING
LANGOUAGES, COMPUTERS IU)

IOENTIFIERSi ON-LINE SYSTEMS, TIME
SMARING(COMPUTERS)CQ•HIT PROGRAMMIN6 LANGUAGEt
DESCRIPTORS$ MAC PROJECT (U)

THE DISSEMINAtION OF INFORMATION ABOUT COMPUTER
PROGRAMS 1S HAMPERED BECAUSE OF THE LACK OF
CONFORMITY IN DOCUMENTATIONt THE DELAYS INHERENT IN
ANY OISTRIBUTION SYSTEM, AND THE INABILITY TO SELECT
ONLY DESIRED INFORMATION WITHOUT _-•rEN r. . t WiTH
iNFORMAI|ON WHICH IS NOT OF PRESENT INTEREST, AN
CN-LINE SYSTEM FOR STORING AND RETRIEVING INFORMATION
ABOUT THE PROGRAMS ASSOCIATED WITH THE COMPAVISLt
TIML|SHARING SYSTEM (CTSS) HAS BEEN DEVELOPED
TO UE INCLUDED AS A C" " COMMAND*. THIS SYSTEM
WILL HELP TO DOCUMENT -E SYSTEM COMrIANDS, SUPERVISOR
ENTRIES, LIBRARY SUBPROGRAMS, AND PUBLIC PROGRAMS#
THESE TYPES OF PROGRAMS HAVE BEEN CHOSEN SINCE
THERE IS AN URGENT NEED FOR HAVINC THIS DOCUMENTATION
AVAILABLE ON DEMANDo I|ECt ON-LINE. (AUTHOR) (U)
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UNCLASSIFIED

S004 RLPORT 131LIOGRAPHY SEARCH CONTROL NO* AUO094

S*04V 943 9/2 12/2
MASSACHUSETTS INST OF TECM CANSAIOGE
QUEUEING MODEIS FOR FILE MEMORY OPERATION, 4U)

EOS(RIPTIVE NOTEI MASTER'S TMESIS,
OCT 46 tOP CDNNIN4,PeTtR JAMES I

2REPI N0. HMA(-TR-21S¢ONTRACTI NONRl4$IUZ~tUfl

PR04: NR-Oq$-Io9

UNCLASSIVILO REPORT

SUPPLEMENTARY NOTEl REPORT ON PROJ. MAC.

OESCR-IPTORS-I I#QUEUEING THEORY, COMPUTERS),
UIvDATA STORAGE SYSTEMS* OPERATION) 1 MODEL
THEORY, OPERATIONS RESEARCH, NEAL TIME.
MULTIPLE OPERATION

IDENTIFIERSI tj4ESES, TIME SHARINGICOMPUTERS)o
HACPROJECT (u)

A MODEL FOR THE AUXILIARY MEMORY FUNCTION OF A
SEGMENTED, MULTI.PROCESSOR, TIME-SMAREO COMPUTER
SYSTEM IS SET UP& A DRUM SYSTEM IN PARtCULAA iSS
DISCUSSED, ALTHOUGH NO LOSS OF GENERALIYY IS IMPLIED
uY LIMITING THE DISCUSSION TO DRUMS* PARTICULAR*
ATTENTION IS GIVEN TO THE QUEUE OF REQUESTS WAITING
FOR DRUM USE# iT IS SHOWN THAT A SHORTEST ACCESS
TtmE F!RT QUEUE DISCIPLINE IS THE MOST FfV1ClEAT.
WITH THE ACCESS TIME BEING DEFINED A5 THE TINE
REQUIRED FOR THE DRUM TO Of POSITIONED, AND IS
MEASURED FROM THL FINISH OF $ERVICE OF THE LAST
REQUEST TO THE bEGINNIN6 OF THE DATA TRANSFER FOR THE
SHORTEST ACCESS TIME QUEUE IS MADE, GIVING THE
MINIMUM ACCESS TIMC PROBABILITY OIStRIBUTIONO
EQUATIONS FUR THE NUMBER IN QUEUE, AND EQUATIONS FOR
THE WAIT IN THE 4UEU•U SIMULATIONS WERE USED TO'
VERIFY THESE EQUATIONSI THE RESULTS ARE DISCUSSED.
FINALLY, A GENEIRAL MARKOV MODEL FOm QUEUcS iS
DISCUSSED IN AN APPENDIX. IAUTHOR) 4U)
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DDC REPORT OIBLIO6RAPHY SEARCH CONTROL NOt A00396

AD-62b 728 9/2 5/-
MASSACHUSETTS INST Of TECH CAMORIDOG
THE PRIORItY PROBLEM* IV)

NOV 6S 36p GRCENBER(4EROMARTIN I
REPT. NO, MACP"TR-"22
CONTRACT; NONR'*$ O2(1O)
PR0,1j NR-0q-1069

UNCLASSIrIED REPORT

SSUPPLEMENTARY NOTE: REPT, ON PROQJj MAC, Pf$ESWN1ED AT
THie NATIONAL MEETING OF THE OPKRATIONS SOCIETY OF

AMERICA 127TH), 8OSTON, 4 MAY 4s,

DEScRIPtORS, i*COMPUTERSO SCHEDULING),
MATHEMATICAL ANALYSIS, REAL TIHlE, CosT5,

NONLINEAR SYSTEMS (V)
IDENTIFIERSI MAC PRO•JECTt TIME

SHARINGICOMPUTERS),ON-LINE SYSTENSo MULTIPL"
ACCES. SYSTEM (Ul

PRIORITY DECISIONS ARISE WHEN.VER LIMITEO
FACILITIES MUST BE APPORTIONED AMON6 (OMPETITIVE
DEMANDS FOR SERVICE* A PRIORITY OPERATION OF
CONIEMPORARY INTEREST IS SCt:EDULIN5 A TIME-SHARED
COMPUTER AMONG ITS CONCURRENT USE{RS# ERVICE
REQUIREMENTS ARE NOT KNOWN IN ADVANCE OF EXECUTION.
TO K[P RESPO•NSE TINES Silul T FQK SMALL RQ!)E5T5,
SERVICE INTERVALS ARE PARTITIONED AND SEGMENTS ARE

$ERVED SEPARATELY IN ROUND-IOBIN FASIION# A
MATHEMATICAL ANA4.YSIS PINPOINTS THE TRADEOFF BETWEEN

OVERHEAD AND DISCRIMINATION, IMPLICIT IN THIS
PROCE.DURE• AND ALLOWS A.ITERNATE 5TRATEGIES TO BE
COSTED, EXTENSIONS OF THE SIMPLE ROUND-ROUIN
PROCEDURE ARE SUGGESTED, THE OýECTIVES OF TIME

SHARING ARE REVIEWED, AND IMPLICATIONS ARE ORAWN FOR
THE DESIGN OF FUTURE PRIORITY AND PRICING .,YSTEMS,

I AUTHOR I (U)
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D)C .EPOfl 01|LIOGRAPHY SLARCH CONTROL NO* A06314

AO-627 077 18/4 15/3

EOERTON GRMESHAVUI1 AND GRIER INC SANTA BARBARA

CALIF
DASA FALLOUT AND TRANlII DOSE RATE HEASUREMENi

SYSTEM, (U)
DESCRIPTIVE NOTEi PHASE Is MAY 64-JUL 651

DEC 65 IloP BROWN,JAMES E. IWEBB*R, I# A-

CONTRACT; DA-'49oI46-XZ-292
MONITO• NDL PDASA TR-7!*1660

UN CLASrSIFID REPORT

DESCRIPTORS! 4-RADIOACTIVE FALLOUT, RADIATION
MEASUREHENT SYSTEMSI, (ORAULATIUO MEASUREENT
SYSTEMS, RADIOACTIVE FALLOUT); DOSE RATEt

. MEASUREMENT, REAL TIMED DATA PROCESSING
SYSTEMS, DATA T'RANSMISSION rSTIErS, TELEMETER

SYSTEMS, NUCLEAR EXPLOSiONS |u)

THE REPORT PRESENTS THE RESULTS OF A STUDY AND
DESIGN EFFORT THAT DEMONSTRATES THE FEASIBILITY OF AN
;HPRQVF. SYSTEM FOR THE MEASUREMENT AND COL4¢CTION OF
RESIDUAL RADIATION DOSE RATE INFORMATION, THE
IMPROVED SYSTEM CONSIST$ OF AS MANY AS 100 OATA
COLLECTION POINTS AT WHICH UP TO 2O0 DEILCTORS MAY BE

LO(ATED, DATA ARE T'LENETEREDTO A CENTRALLY
LOCATED ONLINE COMPUTER FOR REAL TIME COMPUTATION*
SUITABLE PERFORMANCE CHARACTERI$TICS AND 5YTEM

COHPATIB|i.ITY HAVE BEEN DEMONSTRATED BY AN
EXPERIMENTAL DETECTOR STATION FADRICATED FOR TEST AND
EVALUATION# OTHER SYSTEM COMPONENTS WERE SELECTLO
FROM AVAILABLE OFF*THE-SHELF COMMERCIAL ITEMS,

iNCLUDED IN THE SYSTEM IS A PROVISION FOR
DIFFERENTIATION BETWEEN TIlHE OSE RATE CONTRIBUIED BY
T.E DEPOSITED rALOUT AND TUE TRANSIT DOSE KAT4.
(AUTHOR) (U)
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SDOC REPORT BIULIOGRAk.wY SEAA(H CONTROL NO. AQO'?,A-

AU-62e 135 9/2
TRW SYSTEMS REDONDO BEACH CALIF

ON LINE COMPVTER SYMDOLIC MANIPULATION (U)?
DESCRIPTIVE NOTE: FINAL REPTo AUG 64-AUG 65t

JAN 66 I?9P BLACKWELLs FREDERICK W, I
REPT, NO. S253-i001ORU0OOt
CONTRACT: AF 30(&02}-3516,
PROj: AF-4594
TASK; 59404q

MONITOR: RADC T-57

UNCLASSIFIED REPORT

SUPPLEMENIAPY NOrE±

DESCRIPTORS: (*PROGRAMMING(COMPUTERS)o
PROGRAMMING LANGUA6ES) l +PROGRAMMING LANGUA4ES)

DIGITAL COMPUTERS). COMPILERS. DATA PROCESSiNG
SYSTEMS, ALGIBRA (U)

IDENTIFIERS1 ON-LINE SYSTEMS (U)

THE DEVELOPMENT IS DESCRIBED OF AN ON-LINE COMPUTER
SYSTEM FOR SYMBOL MANIPULATION IN WHICH A USER CAN
ARBITRARILY DEFINE SYMBOLS AND RULES FOR OPCRATIN4
WITH THESE SYMBOLS, AND THEN INSTRUCT THE COMPUTER
ON-LiNE TO SELECTIVELY APPLY THE RULES, AT THC
BASIS OF THE SYSTEM IS A SMA4L SET OF ELEMENTARY
SYMBOL MANIPULATION OPERATORS WHICH CAN BE PROGRAMMED
ON-LINE TO CARRY OUT MORE COMPLEX SYMBOLIC PROCES$E$t
THE APPL.ICATION OF THE SYSTEM TO ALGEBRA IS
PRESENTEDI THE RESULTANT SYSTEM FOR ALGI8RAIC SYMBOL
MANIPULATION ALLOWS THE USER TO HAVE THE COMPUTER

APPLY RULES OF ALGEBRA ON-LINE TO TRANSFORM
MATHEMATICAL EXPRESSIONS WHICH HE HAS INPUT IN A
NATURAL FORM. (AUTHOR) (U)
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ODU RLFORT UIBLIOGRAPMY 5EA11CO CONIROL NO- AQO03p

AD-629 64?9/
GENERAL CLECTRIC CO VAS.*INGTON D C
THE APPLICATION OF LAR;C-SCALE COMPUTERS TO u,, AIR
FORCE INFnRMAIJON $YSTEV$. JUl

DESCRIPTIVE NOTEi FINAL REPT., 15 JAN 6S-16 JAN 64,
MAR 66 77P CAMPSELLJOHN B. I

IMCCABEtJOGHN Po INEVANSPLSSIn. S.
- CONTRACTI AF 19(6281-Q963#

PROJI AF-2801
TASK% 2801011
MONITOR: ESD T TE66137

UNCLASSIFIED REPORT

SUPPLEMENTARY 1OTE-

DESCRIPTORS: 49AIR FORCE9 WA4ES:, 44COMPUrERS.
PERSONNEL MANAGEMENT? (*AIR FORCE PERSONNEL#

COMPUTERS)# MATHEMATICAL MOoELS, A4ORtITHMS.,
FEASIBILITY STUDIES, REMOTE CONTROL SYSTEMS 1U)

IDENTIFIERtl ON-lINE SYSTEMS, TIME
SHARING(ICOMPUTERS) JU)

TWO AIR FORCC FUNCTIONS ýIERE EXAMINED TO
DETERMINE THL FEASIBILITY OF CE14TRALIZING THE TASKS
AT A COMPUTER CENTER WITH REMOTE ACCESS, THE
APPLICATIONS CXANINED4 ill AN OVERALL PAY SYSTEM,
AND 121 A SYSICH TO AID IN THE ASSI1GNMENT O0
PERSONNEL TO JC96, PROVED INTERESTING IN THEIR
DEMANDS UPON LARGE-SCALE DATA-HANDLING AND '
MANIPULATION CAPABILITIES* FEASIBILITY OF BOTH THE
PAY AND MAN-JOa MATCH SYSTEMS WAS SHOWN AND EACH WAS
EXAMINED AS A TIHE-SHARIN4 TYPE OF APPLICATION.'
THE GENERALIZED TIME-SHARINQ MODEL SHOWED

CENTRALIZATION Oý ALL COMPUrATIONAL POWER TO BE MORE
ECONOMICAL THAM 0!5TRIOUTING LOqICAL CAPABILITY TO
RCMOTt 5TATIQNS* THREt `UPPORT!N( ANALYTIC 5TUV!tS
WERE PERFORMED, THE FIRST DEALS WITH A MEANS FOR
PARTITIONING A LARGE FILE TO PCRHIT, IN SOME CASES,

GREATLY REDUCED SEARCHING TIMES, THE SECOND'DEALS
WITH A MATHEMATICAL MODEL FOR A TIME-SHARED COMPUTER
SYSTEM WHICH AL40WS FOR ANALYTICAL CALCULATION Of
PROCESSING TIMES AT EACH TERMINAL AS A FUNCTION OF

SYSTEM LOADING, Tmt THIRD INVESTIGATES THREE
COMPUTATIONAL ALQGORITHMS FOR PERFORMING MAN"JOO MATCH
CALCULATIONS. ESTIMATES Or PROCESSING TIMES ARE
GIVEN$ AND THE METHODS COMPARED* (AUTHOR) JUl
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DOC REFORT 816Ib~U6RAPHY SEARCH CONTROL NO. A00394

AD-63Z 4'71 S/2 9/2
SYSTEM DEVELOPMENT CORP SANTA MOINICA CALIF
T4E uOLO 10 1L!OqRAPHJC ON-LINE DISPLAYI SYS LE, (U)

ODLSRIPTIVE NOTE: PROFFSS1ONAL PAPER,
APR 66 27P BURNAUGHtHOWARD Pt I

REPT* NO, SP-233B/OO0/OI

UNCLASSIFIED REPORT

SUPPLEHCNTARY NOTE: SEE A.5L AD-o65 718.

DLSCRIPTORS: (4!NFORMAT!ON RETIRIEVALa, RLAIL 1IME)o
('BIELIO(&RAPHIES, ODISPLAY SYSTEMS),
CLASSIFICATION, SUVBJLCT INDEXING, COMPUTATIONAL

LINGUISTICS, PROGRAMMING(COHPUTERSI, MAGNETIC
TAPE, TELETYPE SYSTEMS (U)

IDENTIFIERS: FILE STRUCTURES, TIME SHARING1 ON-
LINL $YSlELM$ LIGHT PENS, BOLD(BIBLIOGRAPHC ON.
LINE DISPLAY) (U)

THE UOLD i6UILIOGRAPHIC ON-IINE DISPLAY)
SYSTEM SERVES AS A GENERAL PURPOSE VEHICLE FOR
RESEARCH ON THE COMPONENTS or A REA4-TIMC RETRIEVAL
SYSTEM- SPECIFIC SUD.ECTS FOR !NVESTIGATION ARE
INDCXING, CLASSIFICATION AND CATEGORIZING 5CHEME3#

FILE ORGANIZATION, AND USER-SYSTEM COMHUNICiTION,
THE PROGRAM OPERATES IN A ITIMC-SHARiNGt

ENVIRONMENT DOING INDEPENDENT RETRIEVAL FOR MU•LIPLE
SIMULTANEOUS USRS. A RETRIEVAL STATION MAY BE ANY
TELETYPE CONNECTED TO THE TIME-SHARING SYSTEM# A
STATION HAY dE AUGMENTED WITH A CRT CONSOLE ANO A
LIGHT -ECN FOR RAPID DISPLAYING OF THE RETRIEVAL
INFORMATIONt RETRIEVAL IS EFFECTED BY THE
SPECIFICATION OF CATEGORIES AND/OR RETRIEVAL PHRASES#

USING BOOLEAN CONNECTORS* THERE ARE TWO MODES
FOR RETRIEVAL OPERATION. THE BROWSE MODE AND THE
SLARCH MODE- iN THE BROWSE MOVE USER MAY
SPECIFY BROAD CATEGORIES AND RETRIEVAL TERMS AND THEN
BRO*SE THROUGH THE RETRIEVAL INFORMATION ENTRY BY
ENTXY* THE USER DkSIGNATES WHAT INFORMATION IS TO
BE RETURNED. THIS MAY BE ANYTHING THAT IS DEFINEO
IN THE DATA BASE* AND MAY RANGE FROM A SINiLE

COMPONENT (SUCH AS AUTHOR, TITLZ# ETC., FOR A
BIBLIOGRAPHIC DATA SET) TO A COMPLETE BODY OF TEXT
(I.E., ABSTRACT)* iAUTHOR) (FOR PRESENTATION
AT THE THIRD ANNýJAL COLLOQUIUM ON INFORMATION
RETRIEVALt UNIV* OF PENNSYLVANIA, MAY 12-i3-
I1964') (U)
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DOC REPORT SIBLIOORAPHY bIARCH CONTROL NO- .003a• 4

SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF
SM:ANIVAL TLC•HtCAL S•tuiARY REPORT TO THF DiRECTOR,
ADVANCED RESEARCH PROJECTS AGENcY FOR THE PtRIOU 14
NOVEMBER 1965 THROUGH 17 MAY 1966&

DESCRIPTIVE NOTEI TECHNICAL MEMOf,

MAY 66 RPAU RvmC
REPTt NO* rN-607/004/O0,
CONTRACTI AF 191620)-5166PARPA ORDER-773

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE$

DESCRIPTORS: t.INFORMATLON RETRIEVAL~ STATE-OF-
THE-ART REVIEWSIt g.PROGRAMMLNG LANGUAGCS, 5tATE*
OF-THE-ART REUICWS), l*OATA PROCESSING SYSTE•IS,
COHPUTCRSp, (CoMPU7LRS. $SCHEDULING). SYNTAX.
PRQGRANM|NGICOMPUTERS?, COMPILERS, SYSTEMS
ENGINEERING i COMMAND + CONTROL SYSTEMS tu;

IDENTIFIERSI LUCl1t TIEIt LISP# TIME
SHAR!•HG(CMPUTERS I)

THIS REPORT DESCRIBES WORK DONE IN THE ARPA-
SPONSORED INFORMATION PROCESSING TECHNIOVES'AND
COMMAND AND CONTROL RESEARCH AND LABORATORY
PROGRAM FROM 19 NOVEMBER I194 TpROUGH 1? MAY
1966# PROJECTS COVERED ARE TIME-SHARINio
DATA BASE SYSTEMS COMPUTER PROCESSING OF
NATURAL LANGUAGE, AND THE RESEARCH AND
TECHNOLOGY LASORATORY# (AUTHOR) (v)
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-'D iqLp~o! MILa.5I EAREM CONftROt. NO, AOO)496

A 3 4O-' 36 2/ ibZ4

CARmLGIL INS! Or TE(ti `ITysUV9H PA GRADOAT& SCHOOL Oir
I NO'JS1HjAL ADM)N~! STRAT !ONJ
AN LVALUATIV. OF' • CONNERICAL TlIME SHARING
SYSTEMS* IV)

DESCRIPTIVE NOTEl MANAGEMtNT SCIENCES RESCARCH REPTie
66 6OP 400 M. Ff. 15TLDRY,A. (pI

IlEPTt NO. m5R~.17I
CONTRACT? NONR-760I24)11

UN'ýLA55SIJEI) REPORT

SUPPL.MEN1ARY NOTE! ALSO UVNCR CONTRACi NQNR-
4102(01) PROJ. MAC AT '1.I *T-.

DESCRIPTORS! (*COMPUTERS, +OPERATIONS RESEARCHi,
*(MANAGEMtNT ENGINEERING, COMPUTZRSjv DATA

PROCESSIN6 5YSTEMSt COMMERCE (i
IDENTIFIERSI TIME SHARiN4(COMPUTERS)tMULTtPLE

ACCESS SYSTEM (U)

THE )ESIGN OF COMPUTERS AND SYSTEMS WHICH AFFORD
SIMVLTANEOU$ MULTIPLE-VSER ACCESS HAS *ECN A SUDJECT
OF INDUSTRIAL AND ACADEMIC RESFARCH FOR Q£VrRAL
YEARS, INSTALLATION OF SEVERAL ITIME-SHARED'
COMPUTER SYSTEMS HAS PROCEEODO WITH ADDITIONAL
RESEARCH AND DEVELOPMENT DEVOTED TO THEIR
IMPROVEMENT, THE MAJOR EFFORT EVIDENCED# HOWEVER,
HAS SEEN DIRECTED TO THE DEVELOPMENT OF THESE
FACILITIES AS SVSTEMS WITH ONLY SECONDARY ATTENTION
PAID TO THE REQUIREMENTS OF THE POTENTIAL USERS AND
ALMOST NONE TO MANAGEMCNT USERS -- THt SUBJECT Of
INTEREST HERE# IN THIS PAPER WE WILL ATTEMPT tO
EVALUATE CERTAIN ASPECTS OF TIME-SHARED SYSTEMS USING
THE REQUIREMENTS OF THE POTLNTIAL MANAri•IAL USeR AS
_UNITS Or ANALYSIS* POSS*oLe APPLICATIONS OF TIME-
SHARIN6 ARE DISCUSSED9 DESCRIPTION OF USAGE IN
EXTANT SYSTEMS IS INCLUDED WHERE APPLICABLE OUT THE
rAR-HORP-VAST POTENTIAL. USES CONSTITUTE THE PRIME
FOCUS* IN ADDITION* TIO COMHER(IAL TIME-SHANING
SERVICES AVAILABLE TO MANY COMPANIES ARE OESCRIBED IN

DETAIL AS POSSIBLE PREDECESSORS OF £NVISIONED
G1GANTIC CENTRALIZEO COMPUTER SYSTEMS WHOSE ECONOMIES
OF $CALE AND ELIMINATION OF REDUNTANT DATA STORAGE
HAKE THEIR USE BY EVEN THE LARGEST OF COMPANIES
ADVANTAGEOVUA IAU.HORI IU)
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~ ~'fI813LIO-RAPHYT $ARCH CONTROL NOa £U03vo

~$TS(X DVELOP~iENT CORPl SANTA HOhmICA CAW~

TIIIE-SHERINf4 Qf~IjoiS AND ~i~~T ~
liAR 6A ZCP f*AL4* f. It I

WEPT, NO, SP-24I 17
CONTRACT! Af jjj620)-Sj+&*ARFA ORERtu/73

UnCLASSIFLtD fREPQRT

SUPPLk.4ENTARY NOTE PREPARED) FOR PRESENTATION At JHE

DATA FROCESSINC& MANAGEMENT ASSOCIAMIN CONEHENCE9
CKICAGO, ILL## 20*2" JUN 66

OESCHIPTQRS,1 1-*QrhR11RAION RESEARCHt *DI'4ITA5..

COMPUTERS)p i0MANAGEtMEN1 ENG1NCEHIN~o 0141TAL

COHPUIERSks COMPUTER OPERATORS& SCHEDVIJ~NG (U)

IDENTIFIERS: TIME SHARING(COMPUTCAS)q ANh'F$w-
J Ic (Ul

TI~S PAPER DESCRIBES THE, OPERATION OF THE TIME.

SHARIN4 SYSTEM NOW IN4 VS& IN THE RESEARCH AND

TCHNOLOY I.ASORATORY OF THE $YvvTEM
DEVELOPMENT COWtPORATION* THE SCOPE OF THE

PAPER COVERS THE OPERAIORIS OUTIES.1 PLANT LAYOUT, ANV

CONSIDERATION$ THAt1 OPERATIONS KAt4AGERS SHOULD gC

GIVING TO PRESENT AND INHEREN.T PROSL.EMS POSkO IT THE

NEW METHODS OF COMPUTER OPERATIONS. IAUTHOR! iu)

VNCLASSlVIED A09



v. -L. L A ~ Ji4

Mt5!AC"u5rfT5 IN5! Or !ECH CA•IRIDGE

TR0! CONIOL_ IN~ A *'SJLYIPLEXED O 010~fL

SYSTEM. (U;

DESCRIPTIVE NOTE: DOCTORAL THESIS.

JUN 66 alP SALTZCR, JEROME HORWART I

REPT. NO, MAC-TR-3O,
CONTRACT: NONR-' !02101 )I

PfOJ: NR-O'B-|eg*

UNCLAS5iFICO iEPOaR

SUPPLEMENTARY NOTE! REPT. ON PROJ. MACH

DESCRIPTORS; (-TRArFICj CONTROL), (C(QmfPUTERAS

TRAFFIC)t 5CHC(ULING, tMULTIPLE OPERATION

IDENTIFIERS" MAC PROJECT kU)

THE THESIS DESCRIBES A SCHCHE FOR PROCESSOR
MULTIPLEXING IN A MULTIPLE USER, MULTIPLE PROCCSSOR

S-COMPUTER SYSTEHM THE SCIiEHE IS BASED UPON A

DISTRIBUTED SUPERVISOR WHICH HAY BE DIFFERENT FOR

DOIFERENT USERS. THE PROCESSOR MULTIPLEXING METHOD

PROVIDES 5HOOTH INTER-PHOCESS COMMUNICATION,

TREAIMENI OF INPUT/OVTPUt CONTROL AS A SPECIAL CASE

OF INTER-PROCESS COMMUNICATION, AND PROVISION FOR A

USER TO SPECIFY PARALLEL PROCESSING OR SIMULTANEOUS

INPUT/OUTPUT WITHOUT INTERRUPT LOGIC. BY TREATMENT
OF PROCESSORS IN AN ANONYMOUS POOL, SmOOrli AND

AUOMATUC SCALING OF SYSTEM CAPACIiY !S OBTAINED AS
MORL PROCESSORS AND MORE USERS ARC ADDED. thE BASIC

DESIGN HAS INTRINSIC OVERHEAD IN PROCESSOR TIME AND

MEMORY SPACE WHICH REMAINS PROPORTIONAL TO THE AMOUNT

Of USEFUL WORK THE SYSTEM DOES UNDER LXTREHES OF

SYSTEM SCALING AND LOADING. THE DESIGN IS NOT

|IMITED 10 A SPECIFIC HAADWARE IMPLEHENTATlON! IT IS

,,,U~D~) TO i: C W-uE APPLICATION TO HULTIPLEXCO,
MuLTIPLE PROCESSOR 0OMPUTER SYSTEMS# THE PROCESSOR

TRAFFIC CONTROLLER OESCRIBEO HERE IS AN INTEC.AAL PART

OF HMJ-iji A MLtTiPLEAE) iNFORMAT!ON AND

COMPUTING SERVICE, IV)
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flt~TRILj~OiAP"T SELAfff C01TROL NO, A014

SYSTLN !)'LPX4hT 40.'%? SANTA A~41,CA iCa.IF

J47~ Oý lRAT0 1ONS A NOS 4C OUL~ *9N T~1 HE~ 50c 4,A TIMA~

0EsCRlpllVL (10TC TL(.HNiCAL HEM04
.4JIN #4 31F MCISAACIPAUL V, I

cor~tRAcll Ar 1?I4X4)-S144,ARPA OgRDER-773

usCLASSIrICO REPORT

SUPPLEKENTAPt' NOTEI

DESCRIPTORS:, toOPERAT1ODNS flESCAACHi 4 PI41TAL

IHIS kAj'ER DtI THE CUIJ1ENT SO~( q-.12 rIIift
SHARIN4 5YSTC1I S3CHEDULING ALGOIQ~~T~h PRESENTS
SOME SIMViLATIOtN RESULTS ANID OBSERVATIONS *H4tCm L.EO TO
ITS DESION AflD tPCfLEMEJAUOH, ANIQ EVALVATC'J THEI
AL4D~ttMM 04 1t'e OAS!% do ")¶PARCAL. SYSUIR "JAT&.

GENERAA OBEVTON$ ON SCHiULIN4 ARE AZSOý
PRS.CNIC0 IN 05(')tR TO P~ROVIDE !NS4HT INTO THE

PROOLCH AND To ASSIST SYSTEM DESIGN4ERS IN Tkl
OVE40OENT OF QPTIMAL SCHEOUt4N% AL40NITHMS FOR

* FUTURE TIME-SHARED' SYSTCHS4 tAUiNOR)f (U)

UNCLASSIFICO A0Y
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AO E F14 Co im - 4. 00

ItAN) CORP 5 AN MONICA CALL!!

OL 5 1~ 6N l
.vUL 64 1 ip *ESSitL, ANDRE* t. I

SUPPLEME'NAfT NOTE: PRLPAIRLt FOR PRLSENTATION ATTH
COt~q,-SS ON INwF0RMAlI ON SYSTEM4 SCIENCE AND
TECHNOLOC,) (3RQI, SUCK HILL FALLS, PENNSYLVANIA#

ocsRIP'TOfR5 ISCGHMANO COt1TRO4 SYSTLmSt STATE- 7
OF..TItART UACVILASr), REAl. TIME,. DATA FROCESSIN5i
SY 5T EHS)5 PRO G MIMI NGICO MPUtE RS!I MAN I.GE MENT tuPLANN.ING, SYSTEMS~ E1NELRIlIA _4m

A FEW YEARS AGO So *1a OCNENSKY AND AUTHOR *molt AJ
PAPER~ TITLEOs SOMEL THtiUQTS ON~ DEVELOPIN4 w-
FUTURE COMMAND AND CONTROL SYSTEMS- IN
BRILFk THE PAPgA AR~uED FOR A VERSION OF AN #ON-SITE$

VE~topmLNi AND DES14N PHILOSCPHY SUPFORTED BY A-
HILIlARY SERVICE CENTER WHICH *OULD PROVIDE THE
AP~hiOPRIATE SPECIALISTS ON LOAN to THE GIVEN USER
COMMAND. THIS PAPER RAI$ES SO'.1 QUESTIONS AS To
WHETHER THE NEWER CAPABILITIES 7rjR ION.LINCI
INILRACTiON5 OETWEEN USLRS AND AUTOMATED SYSTEMS H4AVE

OUTMiODED THIE PREVIOUJS THINK~ING ON THE SV8j1CT Of

COMMAND SYSTEM DESIGN. (vi

jI
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UNCLASSIF IED

DPC REPORT 131BLIQGRAPhy $EARCH CONTROL NO* A00396

AD 93 9/ /
NANIP COPP S'ANýTA MONICA CALIF
JOSSI INTRODUCTION TO A HELPFUL ASSISTANT. (U)

~JUL, 66 sop SAKERC C. 4.1
REf'T# NO* RMw50b4-PRs
CONTRACT: AF q?(06.)-I7OO,

UNCLASSIFIEDO REPORT
AVAILABILITY: RAND CORP* 1700 MAIN ST., SANTA
MONICAt CALIF* $200s.

* SUFPLEVIENTARY NOTEI

OESCRIPTORSIe (*COMPUTERS, o.NAN-MACHINE $SYTkMS)#
REAL TIME# DIGITAL COMPUTERS, SPECIA4 PURPOSEt

* COMPUTERS* REMOTE CONTROL. SYSTEMS, SYStIEN$
EN GI NEER IN Nu
ENCHIFIERS: 40554JUNNNIAC OPEN $KOP

qYSTEM (Ui

A STEP BY-StE? DEMONSTRATIOM Of JOS5S-.A SYSTEM
-OES-NE-D TO PROVIDE- IHIý 19NIVI-DUAL SCIENTIST AND
ENGINEER WITH A PERSONAk. COMPUTATIONAL SCROiCE
IMMEDIATELY AVAILAOLE, *'-NEVER REQUIRED# IN HIS OWN
WORKING ENVIRONMENT, THE jISTINGUISI4ING FEATUREi
OF JOSS ARE-0 M814L~ CONSOLES'EQUIPPCO WITH-
ELECTRIC TYPEWRITERS FOA INPUT AND DOUPUTI HIGHLY
READABLE AND POWERFtJL LANGUAGE FOR NUNERIC
COMPUTATION1 ENGLISH CAPITALIZATION, SPELLING, AND
PUNCTUATION RULES; EASY EDITINGI QUICK RESPONSE
EXACT INPUT; FAMILIAR PECIMAl- ARITHMETICI EXACT
OUTPUT; AND REPORT-QVALITV FO~RMATTED OUTPUT* THE
INTIHATE INTfRACIION lIETWEEN MAN AND FqACmINL. PElM:TS
THE JOSS USER TO EXERC149 JUOGMCNT CONTINUALLY
Otti.1,46 THE COURSE OF COMPUTATION, CHANOING AND

MoDFYNG!Hf POCDUvEAS HE W!SHCuSt THIS O$0NE
OF THE UNIQUE ASPECTS THAT DISTINGUISHES JOSS FROM
OTHER SYSTEMS AND HAS LED TO IT5 ENTHUSIASTIC
0OPTbON B~Y THE HAND STAFF# THIS TALK WAS
MRSENTED TO THE ELEVENTR4 ANNUAL DATA
O'ROCESSING CONFEENCE AT iHE UNIVERSITY OF
ALA3AMA OIRMINAHAMA CENTER ON 4 MAY 1944o
(AUTHOR) (U)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* A00396

AD-637 192 9/2
MAS5ACMUSETT5 INST OF TECH CAMBRIDGE
MODE•S AND DAT A STRUCTURES FOR DIGITAL LOGIC
-S MIMU.J A ION, *IU) I

DESCRIPTIVk NOTE! MASTENtS THESIS,
JUN 66 i4oP SMITHDONALD LEIGH I

REPT* NOo MAC-TR-31 p
CONTRACT! NONR-fOZ(Ol) ,

•--! i •CiOJ; NftoOqO'IO9,RRO03-Q9"O|

UNCLASSIFIED REPORT

SUPPEMENTARY NOTE:

DESCRIP CORS: I*COMPUTCR LOGIC,
*MOD.LSjSIMULATIONS)H, DIGITAL COMPUTERS$
COMBINA•TORIAL ANALYSIS. ALGORITHMS, DATA
PROCLS3i!NG SYSTEMS (v)

IDENTIFERS; TIME SHARING(COMPUTERS)o THESES IU)

A DIGITAL LOGIC SIMULATION SYSTEM IS PROPOSED FOR
DESIGN VERIFICATION. LOGIC TO BE SIMULATED IS
SPECIFIED WITH A HIGH-LEVEL REGISTER TRANSFER DESIGN
LANGUAGE, AND THE SIMULATION SYSTEM OPERATES ON-LINE
ON A LARGE TIME-SHARED COMPUTER. THE PROBLEM OF
SELECTING ADEQUATE CIRCUIT AND SIGNA. MODELS FOR THIS
PURPOSE IS CONSIDERED. MODELS ARE PROPOSED WItH

SUFFICI.NT TIMING DETAIL TO AI.LOW THE SIMULATiON
SYSTEM TO DETECT TIMING ERROR$ WHICH CURRENTLY ARE
FOUND BY MANUAL CHECKING OR PROTOTYPE DEBUGGING, A
DATA STKUCTURE FOR REPRLSENTING IDEALIZED CIRCUIT AND
SIGNAL, MODELS AND A MATCHING SIMULATION ALGORITHM IS
DISCUSSED, THE DATA STRUCTURE IS A DIRECT
REPRESENTATION OF A COMPLETE SUBSET OF THE DESIGN
LANGUAGE AND IS ORGANIZED SO THAT IT CAN BE
INCREMENTALLY MODIFIED TO REFLECT DESIGN CHANGES*
THE SIMULATION ALGORITHM IS VERY EFFICIENT BECAUSE
COMBINATIONAL LEVELS ARE RE-EVALUATED ONLY IF THEIR
VALUES ARE NEEDED AND MAY HAVE CHANGED SINCE LAST
EVALUATED, THE DATA STRUCTURE IS EXPANDED TO
REPRESENT DETAILED CIRCUIT AND SIGNAL MODELS* A
METHOD OF INTERMIXING IDEALIZED AND DETAILED MODELS
AND EFFICIENTLY SIMULATING VERY LARGE DESIGNS IS
DISCUSSED. EXTENSIONS ARE PROPOSED TO THE DESIGN
LANGUAGE SO THAT IT CAN BE USED TO SPECIFY MODEL
PARAMETERS AND SERVE AS THE SIMULATION COMMAND

LANGUAGE. (AUTHOR) AUi
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DDLC REPORT B'ISLIOGRAPIIY SEARCH CONTROL NO- AQO394

AD-W~ 216 '*/2
MASSACHUSETTS INST OF TELti ýAMBRIDGL
INPUT/OUTPUT IN TIME,-.5HARED9 SEGMENTED,
MULTIPROCESSOR SYSTEMS, IV)

DESCRIPTIVE NOTEs MASTER#S IHES)st
FED 4.6 76P SMITHIIARTHUVR AtISHEL I

* ~REPT& NO# MAC-TR028,
*CONTRACT: NONR-*4IOZ(DI)#
* PRO~J; NR.U'98-109,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; H(PT* ON PROJ. MAC.

*DESCRIP>TORS*' (*INPVT-OUTPUT DEVICES, *SPECIAL
PURPOSE COMPUTERS~i OPERATIONS RESEARCHt DIGITAL
COMPUTERS# MULTIPLE OPERATION IV)
IDENTIFIERS: TIME SHARING(COMPUTERS), THESEti I U

AFTER INTRODUCING AND DEFINING THE CONCEPTS OF
TIMEaISHARING, SEGMENTATION# AND MULTIPROCESSING, TWO
CLASSES OF SYSTEMS INCORPORATING THESE ARE
INTRODUCED* BOTH CLASSES USE ASSOCIATIVE MEMORIES*
AS 9LOOK BEHIND' DEVICES TO SPEED THE OPERATION'OF
ADDRESSING THE SEGMENTED MEMORY, WITH T14E DISTINCTION
BETWEEN C' ASSES BEING THE LOCATION Of THE ASSOCIATIVE
MEMORY. IN ONE CLASS, THERE IS ONE ASSOCIATIVE
MEMORY FOR EACH I"ROCESSING ELEMENT, NO MATTLR moo
MANY MAIN MEMORY UNITS ARE CONNECTED TO A PROCESSOR$
IN THE SECOND CLASS. THERE IS ONE ASSOCIATIVE MEMORY
FOR EACH MAIN MEMORY UNIT, WITH THE PROCESSORS
SHARING THE ASSOCIATIVE MEMORY, AFTER INTAOIUCING
TWO CRITERIA FOR INPUT/OUTPUT SYSTEMS, tHAT"THE
OVERHf.'A0 ASý.OC3ATED WITH IHEIR USE ISE SMALL ANDO THAI
THEY MAY BE PHYSICALLY AND LOGICALLY SIMPLE# AND
UESI.RitlIeG FURiTHER OPERATIONS OF THE SYSTEMS. It IS
CONCLUDED THAT MEMBERS OF THE SECOND LASS, HAVING
SHARED ASSOCIATIVE HENICRIES, BEST MEET THE~t
CRITERIA* tAUTHOR) (Ul
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DOC RLPORT OIBiLI04RAPHY SEARCH CONTROL NO* AU0396

AD-6'qU 6147 5/6 5/2 S/7 /

SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF

ON-i.INC INTERACTIVE DISPLAYS IN APPLICATION TO

LIN5UISTIC ANALYSIS AND INFORMATION PROCESSING AND

RETRIEVAL- |VI
DESCRIPTIVE NOTE; PROFESSIONAý PAPER,

SEP 66 ZZP SIMMONSR* F7 I
REPT# NO* SP-2/321001/OO.
CONTRACT: AF 19(6281*5146,

UNCLASSIFIED REPORT

SUPPLEMENtARI NOTE; PREPARED FOR PRE5ENTATION AT THE
SYMPOSIUM ON MAN/MACHINES INTERACTION# PARIS

(FRANCE), 10017 OCT 66& SEE ALSO AD-615 7lit

AD-632 473.

DESCRIPTORS: (OMAN-MACHINE SYSTEMS, DISPLAY
SYSTEMS), INFORMATION RETRIEVAL, COMPUTATIONAL

LINGUISTICS, REPORTS# BISLIOGRAPHIES (U)

IDENTIFIERS: ON-LINE SYSTEMS,
KERNELI|ATION(SENTENCESI, 9OLDsSENTENCES JU)

AS COMPUTERS ARE USED FOR INCREA5INGLY COMPLEX
OPERATIONS SUCH AS ReTRIEVING DOCUMENTS AND ANALYZ-ING
SENTENCE•, IT BECOMES APPARENT THAT HUMAN DECISION-

MAKING IS STILL AN ESSENTIAL ELEMENT OF THE PROCESS.
THE USE OF THE ON-LINE INTERACTIV,' CAPABILITY OF
TODAY'S THIRD-GENERATION COMPUTERS SUPPORTED SY
TYPEWRITER AND DISPLAY SCOPE TERMINALS MAKES THE

CONSTRUCTION OF COMPUTER-AIDED SYSTEMS FOR THESE

COMPLEX TASKS AN ATTRACTIVE APPROACH# TWO SUCH
SYSTEMS ARE DESCRIBED IN THE PAPER. ONE IS $OLD,

A DOCUMENT RETRIEVAL SYSTEM THAT OFFERS THE USER AN
ON-LINE BROWS!NG CAPAB!L!TY AS WELL AS THE AOIL!TY TO
RETRIEVE DOCUMENTS OR CONSTRUCT BIBLIOGRAPHIES USING
COMPUTER-ORIVEN DISPLAY SCOPES AND TYPEWRITER$,
THE OTHER IS A SENTENCE-ANALYSIS SYSTEM THAT
COMPUTES DEPENDENCY ANALYSES, PHRASE STRUCTURE
ANALYSES AND KERNEL SETS FOR EACH SENTENCE IT IS
GIVLN, THIS SYSTEM PRODUCES AND DISPLAYS MULTIPLE

ANALYSES AND ALLOWS THE USER TO CORRECT THEM OR TO
SELECT THOSE WHICH ARE SATISFACTORY. THE CONCLUSION
IS THAT FOR SOME TIME TO COME COMPLEX INFORMATION
PROCESSING SYSTEMS--PARTICULARLY THOSE CONCERNED WITH
1NATURAL LANGUAGES--WILL REMAIN AT THE L.-VEL OF
SEMIAUTOMATIC COMPUTER AIDS TO HUMAN INFORMATION
PROCESSING. AS SUCH, THEIR USEFULNESS CAN BE
MAXIMIZED BY OPTIMAL USE OF INTERACTIVE DISPLAY
TECHNOLOGY# (AUTHOR) |Ui
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DDC REPORT IBLIOGRAPHY SEARCH CONTROL NO* A004f94

AD-464O 652 5/ 5/2 1/i
SYSTEM DEVELOPMENr CORP SANtA MONICA CALIF

UTILIZATION OF ON-LINE INTERACTIVE DISPLA!S Um -

D)ESCRIPTIVE NOTEI PROFESSIOHAL PAPER.
AUG 66 35P BORKOnHo I

REPT. NO# 5P-257?S,

UNCLASSIFILD REPORT

SUPPLEMENTARY NOTE; PREPARED FO. A TION AT THE
CONGRESS ON INFORMATION SYSTEM S(NCE A-4/

TECHNOLOGY 43RD)I, BUCK LL FALLS PENNSYLVANIA*
•-.- NOVEMBER 20-23 19664

DESCRIPTORS: I.MAN-MACHINE SYSTEMS* DISPLAY

SYSTCHS), f.INFORMATION RETRIEVAL, MAN-MACHINE
SYSTEMS). PROGRAMMING(COMPUTERSI, PROBLEM

SOLVINGs DECISION MAKINGo DATA PROCESSING SYSTEMS,
SYNTAX, TELETLPE SYSTMMSt CATHODE RAY TURES( -

COMPUTERS (U)

THE VERSATILITY AND ADVANTAGES OF USING ON-LINE

INTERACTIVE DISPLAYS ARE ILLUSTRATED BY EXAMPLES FROM
M!) THE GENERAL PURPOSE DISPLAY SYSTEM

(GPOS)o (2) THE PATTERN LEARNING PARSER
APLP I1), AND 13) tHE BIBLIOGRAPHIC ON-

LINE DISPLAY SYSTEM ($OLD)6 ALTHOUGH THESE

SYSTEMS ARE DESIGNED FOR OIFFERENT PURPOSES THEY ALL
UTILIZE DISPLAYS AS COHMUNICATION CHANNELS BY WHICH
THE MAN AND THE MACHINE ARE ABLE TO ENGAGE IN A

DIALOG AND WORK TOGETHER TO SOLVE PROBLEMS. THE

COMPUTER PROCESSES DATA RAPIDLY AND DISPLAYS TN4
RESULTS. THE INFORMATION PROVIDED IN THE DISPLAYS

ENABLES THE USER TO STEER AND CONTROL THE StEP-bY-
STEP PROGRESS or THE PRO"RAMt NOT ON.Y ARE
PROBLEMS SO,_VED MORE EFFICIENTLY, BUT THE U$ERS ARE

MORE SATISFIED BY THE RESULTS ACHIEVED. (AUTHOR)
(U) 

/-

" / -
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DOC REPORT BIBLIORAPHY 5EARCH CONIROL NO# AOUJ?6

ADm6442 ZS 9/2
PENNSYLVANIA UNIV PHILADELPHIA MOORE SCHOOL 0f
ELECTRICAL LN41NEEAtINQ
THE PDP'ý AS A SATELLITE PROCESSOR, IU)

MAY 66 ISP WEINBERG#PAVL , I1
WOLFBERGMICHAUt. S#.t

CONTRACT* NONR-Ssl(o)

UNCLASSIFIED REPORT . li--
AVAILABILITY: PUBLISHED IN DECUS PROCEEDINGS P61(•.4
MAY 1966.

DE6CRIPTORS4 (0OATA PROCESSING SYSIEMS,
*INFORMATION RETRIEVAL), REAL TIME, MULTIPLE
OPERATIONt REMOTE CONTROL SYSTEMS, INPU7-OUTPUT
DEVICE$S COMPU!ERS IU

IDENTIFIERS: POP-So IBM 7040 qU)

A POP-S AT THE UNIVERSITY OF PENNSYLVANIA IS
ATTACHED TO AN IBM 7040 THROUGH A HIGH SPEED DATA
CHANNEL, IN THIS CONFIGURATION IT SERVES AS AN
INTERMEDIARY BETWEEN THE 7OqO AND SEVERAL REMOTE
CONSOLES INCLUDING CHARACTER DISPLAYS AND
TELETYPES, THE PURPOSE IS TO PROVIDE REAL-TIME
INFORMATION RETRIEVAL SYSTEMS WITH A REMOTE CONSO6E
CAPABILITY, THIS PAPER CONSISTS OF TWO PARTS!
T HE FIRST SECTION DESCRIBED THE INTERACTION AMONG
THE VARIOUS SUBSYSTEMS, AND THE SECOND SECTION
PRESENTS AN ACCOUNT OF THE ASSEMBLY OF PDPo$
PROGRAMS ON THE 7O0O0 (AUTHORI lU)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. AUQ0)94

COMPUTER RESEARCH CORP NEWlDN MASS
MAGIC PAPER - AN ON-LINE SYSTEM FOR THE MANIPULATION
OF 5YMOL6C MATHEMATICS. (V)

DESCRIPTIVE NOTEI FINAl. REPlo,
APR 66 67P CLAPPiLEWIS C. IJORDANDALE

Eo IWAXsELLEN it IWOLPiROBERI $6 1
KEPT# NO, R'I10$-
CONTRACT: A7 19(428A-SO9,
PRO J" O1-0s

UNCLASSIFIED REPORT

DESCRIPTORSI (#MATHEMATICS, *DAtA PROCESSIN4
SYS1EMS)o EQUATIONS# ALGEORAt OPERATION IU)

IDENTIFIERS; ON-LINE $YSTEMSt MAGIC PAPER SYSTEM*
SYMOOLIC MATnCMATICS& LIGHT PENS, oD1SPLAY
SYSTEMS IU)

THE REPORT DESCRIBES THE PRELIMINARY k,`RSION OF THE
MAGIC PAPER SYSTEM, THROUGH A CONVERSArIONA6
INTERACTION, THE SYSTEM AIOS THE SCIEWIIt1Tt ENGINEER

OR MATHEMATICIAN AS HE PERFORMS SYMBOLIC OPERATIONS
ON LINEAR ALGEBRAIC EQUATIONS. THE USER BEGINS BY
ENTERING HIS iNITIAL EQUATIONS AND CONDITIONS THROUGH
A MATHEMATICAL KEYBOARD. AS HE TYPE5 TmHEI
EQUATIONS, THEY ARE DISPLAYED ON A FLICKER-FREE SCOPE
IN STANDARD MATHEMATICAL NOTATION- USING A PUSH-I
SUTTON CONTROL PANEl,. AND A L1GHT PEN, HE MAt SELECT
EXPRESSIONS AND OPERATIONS WHICH ARE TO BE PERFORMED
ON THEM& IF THE OPERATION IS LEGAL, THE SYSTEM
GENERATE$ A NEW EQUATION WHICH IS THEN ADDED TO THE
SCOPE DISPLAY, WITH THE BASIC SET OF OPERAtIONSo
THE USER MAY CREATE NEW OPERATORS WHICH CAN THEN BE
ADDED TO IHE SYSTEl1. , HE "AN AL.•^ SP*^,E,,CI.AL
NOTATIONAL CONVENTIONS. THE USER HAS CONItOERASLE
CONTROL WHICH ENAULES HIM TO PERSONALI4E THL SYSTEM
TO MEET HIS OWN PARTICULAR NEEDS*. AUTHOR) IV)
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t UNCLASSIFI ED

)DOC REPORT DIOLIOG1APHY SEARCHl CONTROL NO. AO0096.

A*AD-644 339 9/2
RAND CORP SANTA MONICA CALIF
jO$S5; INTRODUCTION 10 THE SY5TEM

F IMPLEMENTATIONU
NOV 46 ZIP BRYANaG, E. 9

REPTi NO* P-1 4 866

UNCLASSIFIED REPORT

SUPPL~mENTARY NOTE: PRCSENTEV AT THE FALL SYMPOSIUM OF

DIGITAL LQUIPMENT COMPUTkR USERS 50ý.ITY (OLwEC;/

LAWRENCE RADIATION LABORATORY, SERKELEYs

CALIFORNIA# NOVEMOER 4 AND So 1964.

OE5CRIPTORS; (*DIGITAL COMP'JTERS* *TIME
SHARING), OPERATION, PROBLEM SOLVING lU)

IDLNTIFIEMS; JosQ sU)

JOSS !S A TIME-SHARED COMPUTER SYSTEM THAT PROVIDES
FOR THE SOLUTION OF NUMERICAL PROBLEMS V'IA AN EASILY
LEARNED LANGUAGE At REMOTE TYPEWRITER CONSOLES.
THE POP-6 HARDWARE USED TO IMP;EMENt JOSS
CONSISTS OF 32,O00 WORDS OF I17SM SEC CORE MEMORY* A
I-MNILION.oWORD SM SEC DRUM, A 4-MILLION-MORD
DISCFILE, AND VARIOUS PERIPHERAL DEVI$ES* A
SPECIAL DATA RELOCATION MODE FOR MEMORY RIFERENCES
HAS BEEN ADDED TO FACILITATE INTERPRETATION OF JOSS1
PROGRAMS. THE JOSS CONSOLES, BUILT AROUND A
SELECTRIC 1/0 TYPEWRITER, WeRE SPECIALLY
MANUFACTURED TO RAND SPECIFICATIONS. FEATURES
INCLUDE FULL DUPLEX SIGNALINGi LINE PARITY CHECKING,
A PAGE EJECT MECHANISM, AND SEVERAL BUTTONS AND
-LIGHTS TO CONTROL AND REPORT CONSOLE STATUS. IHE

STANDoALONE JOSS SOFTWARE CONSISTS OF THE JOSS
LAN6UAGE INTERPRETER AND ITS ARITHMETIC SUGROUTINES.
A MONITOR FOR USER SCHEWULINQ ANU RESOUUAC
ALLOCATION, AND I/0 ROUTINES FOR THE DISC# DRUM,
COM5OLLS, AND OTHER PERIPHERAL DEVICES* JOSS
SERVICE 1S CURRENTLY AVAILABLE TO NEARLY 00 USERS
THROUGH 314 CONSOLES, SIX OF WHICH ARE REMOTE TO
RAND OPERATING OVER BOTH PRIVATE AND DATAPHONC
LINES. (AUTHORI IU
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GOC REPORT *IaLIQRAPHY SEARCH CONTROL NO* AUO)34

O AD-6O4 59 9/1 12/2 S/1
CARNEGIE IN!fT Or TECH PITtSeURQ PA COMPUTATION CENTER
COMPUTER SCIENCE RESEARCH REVIEWt IV)

OC$CRIPTIvY NOTEi ANI4NUA REPT*,
44 6 3P wISSENSOI40JOYCE I

CONTRACtl SO-'46
MONI7OR: AFOSR 67-D252

UNCLASSIFIED REPORT

; ;,,'TA PROCESSING SYSTLMS,
REVIEWS)& MANAGEMENT ENG|NEERING, GAME TMIERI.
SIMULATIONs ALGORITHMS, TIME SHARING,
COMPUTERSo D•$I0No PROOLLM SOLVIN4 IV)

IOCNtIF;CR51 COMPUtATION SCIENCE, COMPUTATION
CENTERSIVI

CONTENTSI INTROOUCTIONI MANAGING A
COMPUTATION (CENTER bY DAVID HN NICKCR$ONk
DIRECTORI ON THE RMPRE$INTAYIONS Of PROOLEM5
bY OR. A&LEN NEWCL; THt SYNTHESI$ OF
ALGORITH|IC SYSTEMS BY OR. ACAN J# PERLIS#
HEAD DEPARTMENT OF COMPUTER SCIENCEI
REFLECTIONS ON TIME SHARING FROM A USER'S
POINT Of VIEW BY DR* NHRBERT SIMON, Ro K.
MELLON PROFESSOR OF COMPUTER SCIENCES AND
PSYCHOQLOGYI GENERALITY IN COMPUTER DESIGN *Y
I$SSE t1 4UATS, MANAGER# ENOINEERING

DEVELOPHENTI LISTINh OF FACU4TYt LISTING OF
GRADVATE STUDENTSI LISTING OF STAFF
AOMINISTRATORSI LISTING QF FUSLICATIONS. IUV
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UNCLASSIFIED

DOC HEPORI DID410GNAPHY SEANCH CONITOL NO, A003V6

AD-4'7 i96 '/2 9/2
PENN•YLVANIA UNIV PHILADELPHIA MOORE SCHOOL Of
ELECTRICAL EN41NEERING
DESIGN PRINCIPLES FOR AN ON*LINC INFORMATION

RETRIEVAL SYSTEM- |U)
DESCRIPTIVL NOTE; TECHNICAL REP'l*b

DEC 66 136P LOWTHoMAS Ct I

REPY* NO* 67'1N
CONTRACT: Ar 499630)-|S?1, VA-31-jIq-AROID)*)6Z

PROj! AF-1769
TASK: 976901
MONITOR! AFOSR 07-0423

DESCRIPTORS: (*INFORMATION RETRIEVAL: DE1StN)t
DECODING, COMPUTER STORAGE DEVICES, REAL TIME,
DATA, MAN"MACHINE SYSTEMS, DATA STORAGE SYSTEMS#
COMPUTER OPERATORS, TYPEWMITERS (U)

IDENTIFIERS: ON-LINE SYSTEMS (UI

AREAS INVE$TIGAT•l INCLUDE SLOW MEMORY DATA
STORAGE, THE PROOLEM OF DECODING FROM AN INDEX TO A
SLOW MEMORY ADDRESS, THE STRUCTURE OF DATA LISTS AND
DATA LIST OPERATORS, COMMUNICATIONS BETWEEN V1E HUMAN
USER AND THE SYSTEM, PROC$SS1NQ OF RETRIEVAL
REqULSTS, AND THE USERIS CONTROL OVER THE RETURN OF
INFORMATION RETRIEVED# LINEAR, LINKED AND INVCRTED
FILE STRUCTURES ARE CONSIDERED, EMPIRICAL DATA
FROM THE REPOSITORY OF THE ASSOCIATION FOR
COMPUTING MACHINERY ARE USED FOR ILLUSTRATIVE
PVRPOSEh. THESL DATA ARE ALSO USED IN THE PORTION
OF THE DECODING MECHANISM STUOY WHICH DEALS WITH THE
EFFkCr$ OF TRUNCATION Of INDEX TFRMS6 rOLLOWING
TmE FILL on4ANIZATION STUDY, THE NECESSARY LIST
STRUCTURES AND LIST OPERATORS ARE DESIGNED. AN
EDITING LANGUAGE i'O Qt.t UY THE HUMAN OPERATOR IN
COMMUNICATING WITH THE SYSTEM IS SPECIFIED* AS ARE
R!QUIREMENTS FOR THE EXECUTION OF foACK6RQUND#
PROGRAMS WHIN A USER'5 INFORMATION RETAIEVAL REQUEST
IS NOT bE.ING PRO S•E0 F|NALLY, A SIMPLE SEQUENCE
OF MANMACHINE COMMUNICATIONS WHICH ALLOW THE USER OF
THE SYSTEM TO SPECIFY WHAT CLASSES OF DATA ARE TO OE
RETURNED TO HIM 15 OUTLINED* (AUTHOR) (U)
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DDC REPORT 1118IOQRA*P*i 5LAL CO I(QROL NO# AQUUT4

APD-4Y 147)
CAi4FORNIA UNIV LOS AN4ELL$ (,)LPI Of ENGINEEMIN4
THEORY OF QUEUEC APPLIED 10 fliflA"HAIIED <.OMUTEM

66 12P Ktl1NROCKvLEONARD I
CONTRACT! Af"APOS-?Q00u.
PRO4Q ATm9?M9
TAWKt 97'YOI
MONITOR: ArOSR 61*073S

UNCLA55IFItD HEPORI
AVAILADILITYt PUOLiSHED IN ILLE H6I0N SIA
cONFERENCE RECORD 19644

oiSCRIPTORSI 4*TIME 3HARING, OQUEOUIN4 THEORY),
+CoI'MPUTERS, TIME 5HAR&4M #) LlATA PROCESSWNG

SYSTEMS, STOCHASTIC PROCESSES, MIATHEMATICAL
X:E L•s PRObA|ILITY* THEOREMS IU)

TIME&SHARED COMPUTER ;OR PROCESSING) FA04ILTIES
ARE TREATED AS 5tOCHASTIC QUUCUING SYSTEMS VNDER
PRP)AITY SERVICE DISCIPLINES AND TilE POFORAANCE
MEASURE OF THESE SYSTEMS IS TAKEN TO 6C THE AVEAAGt
TIME SPENT IN THE SYSTEM& NESULTS ARE PRESENTED
FOR MODEL$ IN WHICH TIPMEOSHAREO COMPUTER USA6E i1
OOTAINED BY GIVING EACH REQUEST A FIRED QVANTVMt Q,
Of TIME ON THE PROCESSORt AFTER WHICH THE REQUEST IS
PLACED AT THE END OF A QUEUE OF OTHCR ftIIuESTS;I'Ht
QUEUE OF REQUESTS IS CONSTANTLY CYCLED, GIVING 4ACH
USER Q SEC ON THE MACHINE PEA CYCLEt RESULTS FOA
THE CASE FOR WHICH Q APPROACHES LIMIT Of 0 IA
PROCESS P-SHAIRD MODEL) ARE THEN PRESENTED# A
(jENERAL TIME-SHARED FACIL;tY IS THEN CONSIDERED IN
WHICH PRIORITY GROUPS ARE INTRODUCEO,
SP:CIFICA.LYt THE PiTH) PRIORITY GROUP IS CIVEN
G SUR P 9 SECONDS IN) THE PROCESSOR EACH TIME

ARO01 o LET fII ti W APPRUACti LIMIT Of 0 WE THEN
GET R-ISULlS FOR PRIORI1Y PROCESSOR-SHARED $1$tlh-
THIL D1SC I L IN ES ARE COMPARCP TO TIHE FIRST COME
FIRST SERVED DISCIPLINES. THL STILM$S CONSIPER(O
PROVIDE THL TWO &ASIC FEATURES DCSIRED IN ANY tIME.
SHAtED SYSTKti, NAMELY, RAPID SERVICE FOR 5HORT JObSt
AND THE VIRTUAL APPEARANCL Of A AFRAcTIONAL
CAPACITYI PROCESSOR AVAILAB6E ON A FULLI-TIML *SIS,
NO CHARGE IS MADE FOR SWAP TIME, THUS PROVIO1NG
RESULTS FOR 'IDEAL' SYSIEMS, THE RESULTS HOLD ONLY
FOR POISSON ARRIVALS AND GEOMETRIC (OR
ELPONENTIAL) SERVICE TIME DISTRIBUTIONS#
(AUTHOR) 4U)
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DDC REPORT Olt4LJOGRAPHY CARACH CONTROL MOt A00314

AD-650 500 4/1 9/4

RAND CORP SANTA MONICA CALIF
ON-LINE COPUTER CLASSIFICATION Or HANtieRINTC0

CHINLSE CHARACTERS A5 A IRANSLATION Ajt. iv)
APR 67 20P GRONERGt. F# IHEAFNEAtJI

F. ;RDDINSONOT# W* 1

kEPT. NO* P-•666

UNCLASSIFIED REPORT

DESCRIPTORSt (*CHARACTER RECOGNITIONo *CHINESE
LANGlJA(Pt, COMPIJTERSt COMPUTER PROGRAMSP
PRINTING, CLA53IrlCATION6 CATHODL RAY IUSESl
PATTERN RFCOGtN|TUNý FEk1|$IL5TY STUDIES& INPUT-
OUTPUT OLvICES (U)

IDENTiFiERS: ON•|INE SY!STEMSt WfRIlNG ID)

It 15 USUALLY A LONG AND AROUOUS TASK TO FIND

CHINESE CHARACTERS IN A DICTIONARY OCCAUSE THE
CHARACTERS HAVE NO NATURAL ORADRINt IN ORDER TO
DEMONSTRATE THYE FEASiSilITY OF AUTOMATING TfP-S
PROCEOUREI A COMPUTER PA0GAAM WAS DEVCLOPED rOR
CATALOGING AND RETRIEVIN RAELATED GROUPS OF CIINESE
CHARACTERS, THE PROGRAM 15 WRITTEN IN IBM 360
ASSEMBLY LANGVUAGE AND RUNS ON A^' IBM 360/
MODFL t0j *T MAKES USE OF MUfw OF THE SOFTWARE
ANO TECHNIQUES DEVELOPED FOR THE GRAIL PROJECt.
THE INPUT DEVICE 13 A TABLETI THL OUTPUT DEVICE IS
A HIGHMPERFORMANCE CATHODE RAY TUBE (CRT) DISOLAY*
(AUTHOR) (U
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ODC REPORT BIBLIOGRAPHNY 5EARCH CONTROL NO* A00396

AD-66() S'7 912
RAND CORP SANTA MONICA CALIF
SYSTEM IMPLICATIONS Or INFORMATION PRIVACY, U

APR 47 '43P PETERSENtHe Et ITURNoft. I

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; P~REPARED FOR PRESENTATION AT SPmlNA

JOINT COMPUTER CONFERENCE, ATL.ANTIC CITY, No
4. 17-19 APR 1967.

DESCRIPTORS; 4#COMPUTERS; CONTROL SYSTEMSI,
TIME SHARING# REMOTE CONTROL SYSTEMS,

PROTECTIONt COUNTERMEASURES, VULNERABILITY iU.

VARIOUS QUEsTIONS OF PROVIDING INFORMATION PRIVACY
FOIt REMOTELY ACCESSIBLE QNwLINEp TIME-SHARED
INFORMATION SYSTEMS ARE EXPLORED* SVCH SYSTEMS,

E5PCIALYTH1E REMOTE TERMINALS AND THECOUNATN

NETWORK# ARE VULNERABLE TO !HREATS TO PRIVACY RANGING

FROM ACCIDENTAL DUMPING OF INFORMATION AS A RESULT OF

HARDWARE OP SOFTWARE FAILURES TO DELIBERATE
PENLTRATION USINGs SOPHISTICATED EQUIPMENT.0
DELIBERATE ATTACAS ARE TO BE EXPECTED SINCE PAYOFF

FROM OBTAINED* ALTERE0, OR ERASED~ INFORMATION COULD
BE HIGH* THE RESOURICES REQU;RED VARY FROM THE COST

OF A TAPE RECORDER TO A LARGE INVESTMENT IN EQUIPMENT

AND KNL'l*HOWo THE PROTECTIVE TECHNIQUES DISCUSSED

IN THIS PAPER INCLUOE: SHIELDING TO REDUCE LLECTRO-

MAGNETIC EMANATIONSI USE Of ONCEw.ONLY PASSWORDS FOR
ACCESS CONTROLI APPLICATION OF PRIVACY
TRANSFORMATIONS TO CONCEAL INFORMATION IN USER-

PROCESSOR CO0fr4UN;CATi0NS AND IN DATA FIl'.SI, RECORDI!NG

OF ATTEMPTED PENETRATIONSI AND SYSTEMATIC

VERIFICATION OF THE HARDWARE AND SOFTWARE INTEGRITY.

IT APPEARS POSSIBLE TO LNGINEER VARIOUS PRIVACY

PROTECTION TECHNIQUES INTO~ INIPORMATII.N SYSTEMS SO
THAT TMIE COST OF PROTECTION IS PROPORTIONAL TO tHE

AMOUNT RECCl'VEDo AND 15 BORNE LARGE6Y BY THOSE USERS

IWO DESIRE PPIVACY FOR TREIR COMMUNICATIONS AND/OR

FILES. 4AUTHOR) l
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* A00394

AD-651 707 9/2
NAVAL RESEARCH LAD WASHINGTON 0 C
MULTIPROCESSOR OPERATING SYSTEMS, (U)

APR 67 33P WALDpBRUCE I
REPT. NO. NRL060.1
PROJ: RF-UOI-OO-NI.-452

UNCLASSIFIED REPORT

DESCRIPTORS: 4oTIME SHARING, STATE-OF-THE-ART
REVILWS)t (*DATA PROCESSING SYSTEMS,
OPTIMIZATION), (*MULTIPLE OPERATION,
COMPUTERS), PROGRAMMINGICOMPUTERS)s
HISTORY, MONTE CARLO METHOD, DIGITAL
COMPUTERS, THESES, SCHEDULING, BIBLIOGRAPHIES (U)

IDENTIFIERS: MULTIPROCESSINQP
MULTIPROGRAMMING (UI

THE HISTORY AND PRESENT STATUS (194S) OF
t MULTIPROCESSING, MULTIPROGRAMMING, AND TIMESHARING

ARE REVIEWED. IT IS CONCLUDED THAT, DESPITE THEIR
DIVERSE HISTORIES, THESE TECHNIQUES ARE DESTINED TO
BE INTERTWINED* ALTHOUGH THE MECHANICAL PROBLEMS
IN OPERATING SYSTEMS THAT EXPLOIT THESE TECHNIQUES
HAVE LARiELY BEEN SOLVED AND THE DIFFICULT MEMORY
ALLOCATION PROBLEM IS ON THE BRINK OF SOLUTION, THE
IMPORTANT QUESTION Or OPTIMUM OPERATING SYSTEM
STRATEGY IN INITIATING, SUSPENDING, AND TERMINATING
JOBS IS LARGELY UNEXPLORED* SUGGESTIONS ARE MADE
CONCERNING MODELS WHICH MIGHT BE SUITABLE FOR BOTH
ANALYTIC AND MONTEOCARLO APPROACHES TO THE
OPTIMIZATION OF OPERATING SYSTEM STRATEGY AND TO THE
SELECT!ON OF OPTI:MM HAROWARE MIXES, AN EXTENSIVE
BIBLIOGRAPHY IS INCLUDED. (AUTHOR) (U)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO# A00396

AO-45.3 1'92 1/2 17/2 /
ARMY ELECTPONICS COMMAND FORT MONMOUTH N 4
INTRODUCTION To EXTENDED, TIAE-SMARED PROCESSOR
SYSTEMS IV

DESCRIPTIVE NOTEI TECHNICAL REPTt
FED 67 O0P DUNNtROBERT MH ISREPT# NO* ECOHv9206

PROJ: DA-IE6-205OI.A4BS
TASK• 1E6-SDI-A'4SS-OI

UNCLASSIFIED REPORT

DESCRIPTORSI IeTIME SHARING, *DATA PROCESSING
SYSTEMS)o MOTIVATION, COMMUNICATION SYSTEMS,

DATA STORAGE SYSTEMS, MANAGEMENT PLANNING IU)
-. - IDENTIFIERS: M1ULTIPROCESSING (U)

THE EATENOEO, TIMENSHARED PROCESSOR SYSTEM IS
MOTIVATED AND DEFINED. THE PURPOSE OF THE
DISCUSSION IS TO CHARACTERIZE AND EVALUATE THIS
CONCEPT. IN THE COURSE OF THE DISCUSSION* CORREtT
TIME-SHARED SYSTEMS* THEIR CMARACTERISTICSt SOME Qy
THEIR TECHNICAL IMPLICATION$, AND SOME OF THEIR
PRObLEMS ARE REVCE0D, THE REVIEN YIELDS
IMPLICATIONS AS TO THE LSsENTIAL CHARACTERISTICS OF
THE EXTENDED, TIME-SHARED PROCESSOR SYSTEM*,THE
DISCUSSION ENDS WITH THE CONCLUSION THAV THE
EXTENDED# TIMEaSHARAO PROCESSOR SYSTEM IS A-LIMITED
INSTANCE OF A MORE GENERALIZED SET OF ADAPTIVE,
PARALLEL PROCESSOR SYSTEMS WHICH SEEK TO
AUTOMATICALLY AND DYNAMICALLY DISTRIBUTE THEIR LOAD
THROUGHOUt THE PROCESSOR NETWORK. IAUTHORI IUl
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, A00396

AD-6b,ý '465 9/2 9/s 12/2
PENNSYLVANIA UNIV PHILADELPHIA MOORE SCHOOL OF
ELECTRICAL ENGINEERING
THE INPUT/OUTPUT AND CONTROL SYSTEM OF THE MOORE
SCHOOL PROBLEM SOLVING FACILITY. 4U)

DESCRIPTIVE NOTE- TECHNICALI REPT_,
4UN 67 I.OP MORTONtRICHARD Po'

WOLFBERCMICHAEL S. ;
REPT. NO. 67-30
CONTRACT: NONHR55IE'$C)

UNCLASSIFIED REPORT

DESCRIPTORS: (+TELETYPE SySTEMSI5, *INPUT-OUTPUT
DEVICES), (*PROBLEM SOLVING, DIGITAL
COMPUTERS), INFORMATION RETRIEVAL, RLAL TIME,
INTERACTIONS, PROGRAMMING(COMPUTERS) i
SCHEOULIN(4t REMOTE CONTROL SYSTEMS, MANAGEMENT
ENGINEERING, COMPUTER PROGRAMS, CODING,
INSTKUCTION MANUALS, DOCUMENTATION,
BIBLIOGRAPHIES, GRAPHICS, PICTURES,
PROCESSING IU)

THE REPORT DOCUMENTS THE EFFORT WHICH HAS. TO DATE
GONE INTO PROVIDING THE ON.LINEP REALTINE CAPABILITY
NEEDED FOR THE MOORE SCHOOL PROBLEM SOLVING
FACILITY, THE FACILITIES DESCRIBED ALLOW A USER AT
A REMOTE TERMINAL TO PREPARZ INPUT, EXECUTE PROGRAMS
ON A COMPUTER AND EXAMINE HIS OUTPUT. THE PRORAMS
DESCRIBED ARE RESPONSIBLE FOR CONTROLLING THIS
PROCESS BY TRANSMITTING AND SUFFERING THE DATA TO AND
FROM THE COMPUTER, IRANSLATING BETWEEN EXTERNAL AND
INTERNAL CODES. AND SCHEDULING THE CO"PUIERS1
EFFORTS,* U)

7'

UNCLASSIFIED A00394



A1 UNCLASS IrI~ED

DOJC REPORT qjqIBlr4FkApuY 5EAPCM CONTROL NO. AOO396

SYSTEM DEVELOPMCNT CORP SANTA MONICA CAILJ1
EXPERI14ETNTAL lNyLStIIATJON Of USER PeRfOR.KANCE IN
TIME-SHARED COMPUYlNG# SYSTEI.;S; RETROSP9415 * 9ROSP CT,
AND THE PUsLic INTENES. (IV)

DESCRIPTIVE NOTE: PROF[SSiONAL PAPER,
MAY 47 I06P SACKMANilv I

REP?. NO, SP-2806
CONTRACT! FI96Z8'-67-,C'.CjLjo'

UNCLASSIFiLD REPORT

DESCRIPTORS:, (*TIME SHARIN60 DATA PROCESSIN6
SYSTEM4S), ($DATA PROCESSINi SYSTEMS,
PERFORMANCE.HUMANI), MAN-ilACHINE. 5YSTEMSs
MANAGEMENT PLANNING, PREDICTIONS, PROBLEM
SOLVING* REVIEWS# HUMAN ENGINFERIN4, REAL. TINE,
STATISTICAL ANALYSIS l0I
IOENTIFIERSt EVALUATION, ON-LINC $YSTEMS, Off-
LINE SYSTEMS (U)

THIS STUDY #AS CONDUCTED TO SURVEY THE FIELD OF
USER STUD!ES IN TIME-SHARING, AND TO DEVELOP A
CONCEPTUAL PRAMEmORK FORt COOPERAT'IVE* LORGoAAN6L
APPLIED RESEARCH IN THIS AREA--ULTIMATEL.Y TO SERVE
THE PUBL IC I NTEREST IN THlE DEVELOPMENT OF THE
COMPUTER UTILITY. THE INTRODUCTION TRACES TAE
HISTORICAL ROOTS Or~ USER PROBLEMS AND D':VELOPS THE
NEED FOR EXPERIMENTAL STUDIES OF USER PERFORMANCE IN
TIME-SHARING SYSTEMS. THE LITERATURE REVIEW
REVEALS A LARGE AND GROWING 4APERIMENTAL LAG BETWEEN
THE EXTENSION Of INFORMATION SEAV:CES AND VERIFIED
I(NOALE04E OF USER FERFORiHAN(Eo A CONCEPTUAL'
FRAMEWORK FOR USER bTUDIES IN TIME.PSHAR1N6 IS
CONSTRUCTED FOLLOWING THRE.E BASIC STCPS. THE FIRST
DEFINES THIS FIELD or iN~iUIRYo THE DEFINITION
ESSENTIALLY PORTRAYS THIS AREA AS EXPERIMENTALLY
DERIVED TECHNNiIUES AND FINDINGS COMPRISING tHE SIIARED
ND VERIFIED EXPERIENCES Of THE USER COMMUNiTY.

THE SECOND STEP OUILOS AN EVOLUTIONARY SYSTEAS
FRAMEWORK FOR USER STUDIES, ENCOMPASSING THL DESIGN,
DEVELOPMENT AND OPERATION OF USER SYSTEMS, AND
RELATING TIMEwSHARED USER SY$TEMiS TO OTHER TYPES Of
(ONPUTER-AIDED SYSTEMS. TH4E LASt IS A
CLASSIFICATION OF USER PROBLEMS INTO FOUR BROAD
AREAS"-METNODOLO4aTCALs NORMAIIVEo BEHAVIORAL. AND
SOCIAL EFFECTIVENESS. NUMEROUS PROSIWEMSo
HYPOTHESES AND RECOMMENDATIONS FOR EXPERIMENTAL
INVESTIGATION OF USER PERFORMANCE ARE MADE FOR EACH
OF THESE FOUR CATEGORIES. THE STUDY CONCLUDES WITH
A PLEA FOR INTERUISCIPLINARY APPLIED RESEARCH TO*NE[IUI
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. A00396

ADo654 678 9/2 15/7 17/2
RANU CORP SANTA MONICA CALIF
USE OF MULTIPLE ON-LIrNE, TIME.SHARED COMPUTER

CONSOLES IN SIMULATIO4 AND GAMING, lU!
JUN 67 63P NORTHROP#,G Me I

REPT. NO. P-3606

UNCLAS5IFIED RE•PORT

SUPPLLMENTARY NOTE: PRCPARED FOR PRESENTATION AT
SYMPOSIUM ON NATIONAL GAMING COUNCIL, WASHINGTON*

0. C. 8-9 JUN 1967.

DESCRIPTORS: (OWAR GAMES, SIMULATION). (*DATA
PROCESSING SYSTEMS, $SIMULATION)o TIME SHARINGt
CONTROL SYSTEMS, PROGRAMMING(COMPUTERSI
REAL TIME, COMMUNICATION SYSTEMS# PROGRAMMING
LANGUAGES IU

IDENTIFIERSI ON-LINE SYSTEMS. JOSS IV)

SOMIý PRESENT-DAY ON-LINE, TINE-SHAREDs MULTIPLE-
"CONSOLE COMPUTER SYSTEMS PROVIDE FOR USE OF A COMMON
FILE SYSTEM. ONE CONSOLE CAN FILE A MESSAGE

(I.E.. OINFORMATION6) WHICH CAN BE RECALLED BY
ANOTHER CONSOLE* BY PROGRAMMING CONSOLES TO
PERIODICA4LY INrERROGATE CERTAIN FILESo A CRUDE# BUT

HIGHLY SERVICEABLE, STORE-AND-FORWARD COMMUNICATION
SYSTEM CAN BE CREATED AND LARGE NUMBERS OF ON-LINt,
TIME-SHARED COMPUTER CON$OLES CAN BE USED TO ENTERt
RECALL, PROCESS, AND DISPLAY INFORMATION TYPICAL OF
THAT USED IN COMMAND AND CONTROL SYSTEMS AND THE PLAY
OF GAMES. THE RAND CORPORATIONIS JOSS SYSTEM
PROVIDES THE CAPABILITY DESCRIBED. IN ADDITION TO
ITS USE FOR T4E SOLUTION Or SCIENTIFIC PROBLEMS IT
IS PRESENTLY BEING EMPLOYED TO SIMULATE IN REAL TIME

ELEMENTS OF AN AUTOMATED TACTICAL AIR CONTROL SYSTE"
AND IN THE PLAY OF TACTICAL GAMES AND GAMES OF 4LOBAL
STRATEGY. THE SIMPLE, EASY-TO-LEARN PROGRAMMING
LANGUAGE MAKES FEA$SBLE CONSIDERABLE EXPERIMENTATION
WITH SCHEDULING ALGORITHMS@ DECISION RULES, ETC.

THIS PAPER DESCRIBES THE BASIC FEATURES OF THE
USE OF MULTIPLE JOSS CONSOLES IN SIMULATION AND

GAMING AND DISCUSSES SOME OF THE ADVANTAGES,
LIMITATIONS, AND LESSONS LEARNED TO DATE.

fAUTHOR) (U|

7,_

UNCLASS:FIeD A00396



UNCLASSIFIED

DD( REPORT 01OLIOGRAPHY SEARCH CONTROL NO# AU(0394

AD459/2 I 17/2 /
COMRESS INC WASHINGTON U C;
PROPOSED SYSTEM CONCEPT FOR REAL-TIME PROCESSING OF
AAUTODIN MESSAGES# IU)

MAY 4? 448P
CONTRACT: I14Z- - lOZii

S!MONITOR: ESD TR*67-29-

* :UNCLASSIFItD REPORT

DESCRIPTORS: 4*DATA PROCESSING SYSTEMS, REAL,
TIME), ("INFORMATION RETRIEVAL, DATA
TRANSMISSION SYSTEMS), COMMAND + CONTROL
SYSTEMSt MAN.MACHINE SYSTEMS1 DECISION MAKING (U)

"THE REPORT is THE PROPOSED SYSTEM CONCEPT FOR THE
REAL-TIME PROCESSING OF AUTODIN MESSAGES AT THE

DATA SERVICES CENTER, SQ USAF. THE
DESCRIPTION OF THE PRESENT SYSTEM E.•PHASIZE$ THlE
BATCH PROCESSING NATURE OF THE PRESENT COMPUTER-
PROARAHSo AND THEIR INTERRELATIONSHIPS WITH-EACH
OTHER AND WITH THE MANUAL RCS CONTROL SYSTEM#
THE PROBLEMS THAT CHARACTERIZE THE PRESENT 5YSTEH
ARE PRINCIPALLY THOSE OF THE TIME THAT ELAPSES
BETWEEN RECEIPT OF A MESSAGE ON THE AUTOPIN''
TERMINAL AND THE IDENTIFICATION OF ERRORS THAT
INVAIDATE THE MESSAGE AND REQUIRE FURTHER CONTACT

* WITH THE ORIGINATOR, THE MANUAL RCS 4ONTROL'FILE
WAS IDENTIFIED AS BEING ONE Of THE MAJOR E.LMENT$ OF
THIS TIME LAPSE BECAUSE OF THE PERIODIC MANUAL

* TRANSCRIPTION OF INCOMING MESSAGES TO HANDWRITTEN
CONTROL CARDS. THE PROPOSED SYSTEM EMPHASIZES THE
DESIRABILITY OF PERFORMING DATA EDITS IMMEDIATEL?
UPON RECEIPT OF EACH MESSAGE AND THE INSTANTANEOUS
TRANSMISSION OF AN ERROR MESSAGE TO THE ORIGINATOR
WHEN THE INCOMING MESSAGE HAS FAILED A FORMAT EOIT.
THE REAL-TIME CONCEPT IS ALSO THE MAIN ELEMkNT OF
MANAGEMENT CONTROL THROUGH THE COMMAND AND QUERYi
TERMINAL THAT PROVIDES ON-LINE MANAGEMENT DLCISION,
MAKING ABILITY WITHOUT SACRIFICING ANY OF TH(E
ADVANTAGES OF THE COMPUTER-CONTROLLED REAL-TIME
SYSTEM# (AUTHOR) (U)
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VNCLASSI o[ED

QDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. AOO)34

AP-4$•5 300 912
CARNNEIL INST OF TECH PU|TSBURGHI PA

TI ME SHARED COMPUTERS, (U)
MAY 47 95P SILLC* GORDON I

CONTRACTS SP-14•
PRO,,: 9710, 0 C15SOIR
MONITOfU AFOSH 67-1416

UNCLA:$IF I ED REPORT

DESCRIPTORS: 10TIME SHARING, DATA PROCESSING
SYSTEMS)i REAL TIME. AUTOMATION, SCHEDULING,
ALGORITHMS, PROGRAMMING(COMPUTERS) IU)

IDENTIFIERS: MULTIPROGRAMMING, COMPUTER HAR•DARt,
COMPUTER SOFTWARE k- -

TIML.SHARING IS DISCUSSED GENERALLY TO INCLUDE ANY
APPLICAION OF A COMPUTER 5YSTEM WHICH HAS
SIMUiTANEOVJS USERS, THE DISCUSSION E-MPHASIZES THE - m

GENERAL PURPOSE TIM.-SMARING, SINCE SPECIAL PURPOSE
TIME-SHARING, 'REAL TIME's AND *ON LINE' SYSTEMS ARE
A SVBSET* 'GRACEFUL CREATIONW, OR THE 'BOOT
STRAPPING' OF' A SYSTEM# IS DEScRISEO IN WHICH NEWLY
CREATED INDIVIDUAL USER PROCEDURES ARE IMMEDIATELY
AVAILABLE TO THE WHOLE COMMUNITY OF USERS, AND THE
SYSTEM EXPANDS IN AN OPEN-ENDED FASHION BECAUSE MANY
USERS CONTRIBUTE TO THE FORMATION, (AUTHOR) IU)

UNCLASSIFIED A00396



UNCLASSIFIED

- DDC REPORT hIbLIOGRAPHY SCARCM CONTROL NO. A409O4

SOLT SERANEK AND NEWMAN INC CAMIDINA MXAS$
A GIWkAL. PURPOSE 9•80( INPUT DEVICE FOR A DIGITAL

.ESCRIPTIvE Noti fIiNAL iC(4NICAL SI(PTo
JUL 0? r.1? STROLLOTHEODORI Rt, I

7E1?ELMANWARREN I
RPT. NO. *NO$ 68N6
CONTRACTI NONN-1q7fitOD)
PXOJ I RR*O0-i 0-02

UNCLASSIFIED REPORT

ODS(RIPTOR$I 8.INPUT*QVTPVT DfVICES, DIGITAL
COANPUTERS), I$CHANACIR•. C iCOGNITION, DATA

- PROCESSING SySTEMS), REAL TIME, TIME SHARfN4I
"PATTERN RACOCNITION, DATA STORAiE $YST"MS,
CAMERAS y

POCNTIFI RSI IMAGE DISSECTOR CAMERA SYSTEM 10)

A 6CNERAL PURPOSE VIDEO INPUT DEVICE WAS ACUIPLQ
AND IRTERFrACCO TO A DIGITAL COMPUTER. TIME-SHA,,• i
ACCESS TO THIS 04VICE WAS PROVIDED IN REALatIME4
THE DEVICE WAS THEN USED TO PROVIDE INPUT FOR A

-HAND WRITTEN CHARACTER RtCO4NITION $CHgM. U)
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UNCLA$ 1F AEDIDC REPORT BIBLIOGRAPHY ýCARCH CONTROL N0, A00349

AO-455 970 S/I1 9/2
WtTLRN AUSTRALIA VNIV NEOLANDS DEPT Of PSYCMOLOEY
A COHPUTER*LINKED AUNWAY FOR REAL !IME
OPERATIONt (U)

S67 4P NICHOLLSIAN Q4 I

CONTRACT: AF-AFOSR.Y4O.4$
PROJ; AF-9778
tASK: 977801
MONITON, AFOSR 67-11i1

UNCLASSIFIED REPORT
AVAILABiLITY: PUBLISHED IN PSYCHON SCI VI N9
: P319-0 1947.

DESCRIPTOHS: t#PSYCHOMETRICS, DATA PROCESSING
$YSTEMS)o (#TIML SHARINGp EXPERIMCNTAL
DESIGN), REAL TIMEt COSTS, INPUr-OUTFJUT
DEVICESt COMPUTER PROGRAMS, RATS, ftVN*AYSI
VELOCITY, Aie•lAoLITY

IDENTIF|E'SI ONwLINE SYSTEMS (UI

THt PAPER OUTLINES A SYSTEM FOR RECORODNG THt
RUNNING TIMLS Of RATS IN A STRAIGHT RUNWAY USING A
TiMt-SHARED COMPUTER. A DESCRIPTION 1S GIVEN OF
THE HARDWARE AND SOFTWARE USED, AND THE AOVANrAQES Of
THE SYSTEM ARE DISCUSSED, (AUTHOR) IV)

83

UNCLA5AIFIEO A00)96



UNCLASSIFIED

DOC REPORT OISLIOGMAPHy $LARCH CVNTROL NO# AUO)94

CARNEGIE INST OF TEEN PITTSSURGH PA DEPT OF COMPUTER

TOWARD ECONOMICAL REMOTE COMPUTER ACCESSo lUI
JUL 47 tip GOLOMICNAEL H4 I

SELWYNLEE Lo i
CONTRAClI O.i'5141 NONR-4 102010j

S1 MONItORI AFOSR 67.ZU4I

VUNCtAS$IrItD REPORT

DESCRIPTORS t.COIhPUTEfLS# *RLMOTk ýUNTRQOL
* SYStENSI, 4*TIHt SHARING. ECONOMICS),

(OCOM"UNICATION SYSTEMSs TIME SHARING)# COSTS1

TELETYPE SYSTEMS, TELEPHONE COMMUNICATION SYTEMSt
EFFICIENCY (Ui

IDPENtIFIERSI ON-LINE SYSTEMS 4U)

THE COMMUNICATIONS $SRVICES AVAIlABLE TO A USER

REMOTELY ACCESS|NG A TIME*SHARED COMPUTER SYStEM AftE

CONSIDERED IN LIGHT OF THE REQUIREMENTS OF SUCH
USAGE. OHILE TIMC-SHARED SYSTEMS ARE OES14NLD To
PROVIDE THE COMPOtER USER WITH THE OPPORTUNITY TO
SORE AT HIS MOST ADVANTAGEOUS SPEED AND INTERACt WITH
THE COMPUTER At HIS CONVENIENCE AVAILABLE
COhMUNICATIONS SERVICES HAVE NOT AS YET BEEN DCSI1NED
FOR EFFICIENT AND CCONOMIC TIMC*SHARING COMPUTEA
USAGE. A PLAN IS SUGGESTED *HICH WOULD SHARfi
COMMVUNICATION FACILITIES AMON6 MANY USEAS) EACH USER
ACCESSING THE FACILITY (OR SRIEF PERIOD$ OF TlqE.

ALTHOUGH PRLSENT TECHNOLOGY WOULD ALLOW A GROUP Or
USERS TO CONSTRUCT A SHARfEDCIARAIER OFERATION BY
LEASING CONVENTIONAL CIRCUITS FROM TUC COMMON
CARIcRks | I 15 $UfGESTED THAT THE COMMON CARRIERS
OFFER A SHARING SERVICE, CHARGING FOR COMMUNICATIONS
bY THE AMOUNT OF INFORMATION TRANSMITTED RATHER THAN
THE TIME THE CIRCUiT IS OPEN* UNLESS SUCH A'SYSTtM
IS |IPLEMCENTID THE FULL UCONOMIC ADVANTAiEb Of TIME.
SHARING CANNOT SI ATTAINED. IAUTHOR) (U)
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UNC.LA~SSIFIED

AI

DOOL RLPORT BIBLIOGRAPHY SEARCH CONTROL NO A00394

SAQ-658 '.7? 9/2

SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF
THE SOC TIME-SHARING SYSTEM REVISITEO, 4U)

DESCRIPTIVE NOTE: PROFESSIONAL PAPER.
AVG 47 30P SCHWARTloJULCS I# I

WEISSMANCLARK I
REPT. NO* SP-2874

UNCLASSIFIED REPORT

tVPPLCMENtARY NOTEI PRESENTED AT THE 1967 NATIONAL ACM
(UNFLRENCE, *ASHiN6TON, D+ C.. 21 9 31 AUGUST

EDSCRIPTOHSI (*TIME SHtAR~tiG$ REVIEWS), (*DATA
PROCESSING SYSTEMS# TIME SHARING), PREDICTIONS,

COMPUTER STORAGE DEVICES, INPUT-OUtPUT DEVICES,
PROGRAMMING LANGUAGES MANAGEMENT PLANNING,
COMTS FLOW ChARTING, MAGNETIC CORE STORA4E,
EFFICIENCY, MAINTENANCE (I)

IDENTIFIERSt ONI.iNE SYSTEMS# LISP, LIST
PROCES$SIN (U)

THE SOC TIME*SHARING SYSTEM (TSS), WHICH
OPERATES ON AN IBM AN/FSQ-32 COMPUTER AT SYSTEM
DEVLLOPMENT CORPONATIONt SANTA MONICA, WAS
ORIGINALLY DESCRIBED IN A PAPER ENTITLED IA
GENERAL-PURPOSE TIME*SHARIN4 SYSTEM,'
PUBLISHED IN 19414, T$S HAS NO', BEEN IN OPERATIONAL
USE FOR FOUR YEARS, SERVING A LARGE AND VARIeD
COMMUNITY Of LOCAL AND REMOTE USERS. THIS PAPER
DESCRIBES THE PRESENT CAPABILITIES OF !SS,

DISCUSSES THE CRITICAL PRO8LEMS OF RESOURCE
MANAGEMENT (AND THE SOLUTIONS TO THOSE PROBLEMS
EtPLOYEV IN TSSi, ANO RLVIE*S '0(E AUTHORS' ORIGINAL
STATEMENTS REGARDIN4 THE ADVANTAgES OF TIMEwSHARING
FUR SUCH TASKS AS ON-LINE PROGRAMMING AND Of6Uq4ING,
THE TECtHNIQ|• FOR MANAGING CPU TIME, STORAGE
MEDIA, AND USER/SYSTEM INTERACTION ARE DCSCRIBED IN
SOME DETAIL* AN ATTEMPT I5 MADE To POINT OUT THE
WEAK AS WELý. AS THE STRONG POINTS OF TSSt AND TO
INDICATE SOME OF THE EFFECTS THAT SYSTEMS SUCH AS
TSS HAVE HAD UPON COMPUTING TECHNOLOGY.
(AUTHOR) IV)
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UNCL ASS IFIlED

0O04 REPORT OIBLIOGRAPHY SEARCH CONTROL NO. ...6396

AD-459 362 /
RAND CORP SANTA WONIL'F,2 ALIF
JOSS: 20,000 HOUR! AT THE CONSOLE-.A STATISTICAL

SUNMKARY, JU)
AUG 67 4qJP BRYANIG. E. I

REPT. NO. RM-63S9-Pi

CONTRACT; F462O-67*C-O0'4S

UNCLASSIFIED REPORT

DESCRIPTORS: toSPECIAL PURPOSE COMPUTERS, *INPUT-
OUTPUT DEVICES), MAN-MACHINE SYSTEMS, MONITORS.

TIME SHARING, ,ROBLEM SOLVING, INTERACTIONS,

5CHEDULING, COMPUTER STORAGE DEVICESv
TYPEWRITERS Jul

IOENTIFIERS% JOSS JUl

RESULTS OF THE FIRST YEAR OF JOSS OPERATION ON
THE DIGITAL EQUIPMENT 4ORPORATION PDP-46

THE GATHERING OF DATA FOR REVENUE ACCOUNTIN4 AND

FOR PRODUCING PERFORMANCE MEASURES OF TIlE dJOSS
SYSTEM AND ITS uSERS IS A MAJOR FUNCTION OF'THE

MONITOR, THE SYStEMIS SUPERVISORY UNIT. AS 
/

GENERATED BY THE INSTRUMENTING PROGRAMS, STATISTICs
ON USAGE INDICATE THAT OVER 700 INDIVIDUALS AKk USEl
OF JOSS SERVICE. EVERY MONTH 400 DIFFERENT USERS

GENERATE OVER 200 SESSIONS EACH DAY, TYPICAL US!R
SESSIONS LAST NS MINUTES AND AVERAGE 4 MINUTES OF
COMPUTING TIME, ALTHOUGH 60 PERCENT LAST LESS THAN 7

SECONDS. DURING AN AVERAGE SESSION, 46,000 JOSS
STATEMENTS ARE EXECUTE;, AND 66,000 AKITHNE-t"
OPERATIONS ARE PERFORMEO. JOSS USER REQUESTS ARE
SUbSTANTIALLY DIFFERENT FROM THOSE MADE ON OTHERA

TIME-SHARED SYSTEMS: THERE ARE A RELATIVELY LARGE

NUMBER OF REQUESTS rOR SHORT AMOUNTS OF COMPUTING AND
A RELATIVELY SMALL NUMBER FOR A LARGE AMOUNt OF
COMPUTING. THE AMOUNT OF COMPUTING, HOWCVER; IS OY

NO MEANS TRIVIAL, AS SEEN FROM THE NUMBER OF

STATEMENTS AND ARITHMETIC OPERATIONS PERFORMED, .U)
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UNCLASSIFIlED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, A00396

AD-659 7331 5/
"RAND CORP SANTA MONICA CALIF
DES14N CONSIDERATIONS FOR CAMCOS# A COMPUTER-
AS5ISTED MAINTENANCE PLANNING AND CONTROL SYSTEM, UV)

,JUL 47 66P OREZNERS9 Me
VANHORNptR Ls

REPT. NO* RM-5255-PR
CONTRACT: F462O0-67-C-,00S

UNCLASSIFIED REPORT

DESCRIPTORS: ('MAINTENANCE, OCONIROL SYSTEMS)-

(e*MANAGEMENT PLANNING, COMPUTERSI, SCHEDULING,
REAL TIME, AIRCRAFT, MONITORS# MAINTENANCE
PERSONNEL, AIR FORCE, LOGISTICS, DATA STORAGE
SYSTEMS, INFORMATION RETRIEVAL, JOB ANALYSIS lUi

A DESCRIPTION IS PRESENTED OF CAMCOSe AN ON-LINEI
REAL-TIME COMPUTER SYSTEM FOR AIR FORCE BASE-
LEVEL MAINTENANCE PLANNING AM-D CONTROL ACTIVITIES*
CAM•OS IS DESIGNED TO PROVIDE A HIGH-LEVEL
CAPABILITY FOR CRITICAL MISSION$ AND ECONOMICAL
PERFORMANCE DURING ROUTINE OPERATIONS, A MISSION
"GENERATOR HELPS TO SELECT AN AIRCRAFT TO FULFILL A
SORTIE REQUESTo AND SENDS THE DISPATCH NOTICES TO
READY IT FOR ITS MISSICON THE SYSTEM HANDLES
PLANNING, SCHEDULING, DISPATCHING, AND CONTROL FOR
FLIGHT-LINE, BENCH, AND PERIODIC MAINTENANCE ON A
UNIFIED BASIS THAT RELATES MAINTENANCE TO OPERATIONAL
REQUIREMENTS. THE CURRENT STATUS OF ALL RESOURCES,
WORKLOAD, AND AIRCRAFT IS MAINTAINED IN THE SYSTEM*
AN EVENT MONITOR FOLLOWS ALL FLIGHT-LINE JOBS AND
OTHER CRITICAL TASKS, NOTIFYING THE APPROPRIATE
MANAGER IF A DEPARTURE FROM PLAN OCCURS. JOB-
REQUIREMENTS FOR REPORTED MALFUNCTIONS AND OTHER
PRIORITY WORKLOAD ARE MATCHED AGAINST RESOURCES, AND
SCHEDULED TO MEET AIRCRAFT RECOVERY TARGETS.
PERSONNEL IN MAINTENANCE SQUADRONS REPORT WORK
REQUIREMENTS! EVENTS SUCH AS START OF JOB, END OF
JOB* ETC.) AND CHANGiES IN RESOURCE AVAILABILITY
THROUGH THE CONTROL SYSTEM. THESE DATA ARE USEO
FOR PLANNING AND CONTROLLING THE MAINTENANCE ACTIVITY
AND ARE SAVED BY THE SYSTEM FOR SUBSEQUENT ANALYSIS
AND REPORTING, (AUTHOR) (U)

87

UNCLASSIFIED AOOii94



UNCLASSIFIED

- DD( REPORT BIBLIOGRAPHY SEARCH CONTROL. NO, AU0396

*AD-4S9 7314 9/2
RAND CORP SANTA MONICA CALIF

-- A- ~ THE Joss PRIME0 Ju
AUG 67 '4SP MARKStS. 1.6 IARMIERDINGp,-

REPT. NO, RM-SZ2ZJPR-
CONTRACTO' M'94620-67-C-OO4

VNCLASSJIFlED REPORT

DESCR IPTORS" (#SPEC AL PURPOSE COMPUTERS, ODATA
PROCESSING SYSTEMS)# t'INPUT-OPJTPUT DEVICES,-
-COhPUTER OPERATORS)I 1IME SNARING, MAN-
MACHINE SYSTEMS, INTERA0TIONS, TYPEWRITERS,
TRA-INING, INSTRUCTION MAtUALS 1U)

INTRODUCTION To 4OSSp RAND'S TIME-SHARED
COMPUTING SYSTEM, FOR THE BEGINNING USER WITH

--E-XA-I4PLES ILLUSTRA-TING THE SYSTEMtS BASIC ELEMENTSt
WHICH CAN EASILY SE LEARNED WITHOUT PROGRANING"
EXPERIENCE. SEA1ED AT A MOBILE CONSOLE CONNECTED
"TO A COMPUTER VIA TELEPHONE LINES, THE PRIMER
READER FOLLOWS THE INSTRUCTIONS STEP BY STEP,
DUPLICATING EXAMPLES, TRYING VARIATIONS, ANO
OBSERVING RESULTS. HE tYPES COMMANDS IN IMPERATIVE
ENGLISH SENTENCES, INSTRUCTING JOSS To PERFORM
PROCEDURES IN ARITHMETIC, ALGEBRA. TRIGONOMETRY, AND
LOGIC. JOSS RESPONDS WITH ANSWERS IN USER-.
PRESCRIBED FORMATS AND WITH ERROR MESSAGES THAT 14CLP
THE USER CORRECT ERRORS AND RESUME P1IOCES$IAG, TO
EXTEND THE BEGIN§ER'S KNOWLEDGE OF JOSS, TWE
PRIMER CONCLUDES WITH LISTS OF JOSS COMMANDi AND
FUNCTION4S AND SUiGESTEQ REAWN6N IN T.'E .OSS

ITERAIURE, iAUTHOR) Jul
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UNCLASSIFIED'I DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. AO03'"

AD-469 810 12/2 9/2
MASSACHUSETTS INST OF TECH CAMBRIDGE OPERATIONS RESIARH l
CENTER
OPERATIONAL ANALYSIS OF A COMPUTATION CENTER. (U)DESCRIPTIVE NOTE: TECHNICAL REPT~o

4JUL 67 90P RAYNAUOPTHIERRY GABRIEL I •

REPTs NO* TR-32
CONTRACT: DA-31- IZ-AR040)-O09o NONR-39630(4)
PRO.j DAoZOOIISOIB7Oqt DSR.7521?

4 MONITOR: AROD 9#847-m

UNCLASSIFIED REPORT

- SUPPLLMENTARY NOTE: MASTERIS THESIS.

DESCRIPTORS: (*OPERATIONS RESEARCH, $DIGITAL.
COMPUTERSI, (*TIME SHARING, *REAL TIME),

:t. THESES, DATA PROCESSING SYSTEMS, FLOW CHARTING,
EFFIcIENcY, COSTS, SIMULATION, MANAGEMENT
ENGINEERING 4Ul

THE REPORT PRESENTS A PICTURE OF THE N. Is To
*! COMPUTATION CENTER WITH EMPHASIS UPON PRESENT

PERFORMANCE AND ITS SUPERVISION* THE ACTUAL
CONFAGURATION IS ASSUMED# AFTER A PRESENTATION OF
THE ORGANIZATIONAL FRAMEWORK, OTHER BATCH-PROCESSING
OPERATIONS ARE BRIEFLY DISCUSSED (AS A SUMMARY OF
MANY DIRECT OBSERVATIONS OF THE GENERAL OPERATION Of
THE CENTER!* A DETAILED ANALYSIS OF CERTAIN
VARIABLES IS MADE FROM DATA ON TIME-SHARING
OPEkATIONS; SYSTEm PARAMETERSt GRADE OF SERVICE$
AND USER'S BEHAVIOR, SIMULATION IS USED TO GET
FURIHER KNOWLEDGE Of tHE DYNAMZC BEHAVIOR. THREE
MODELS ARE PRESENTED AND THEY USE AS INPUT THE
RESULTS OF THE OBSERVATIONS REPORTED IN THE PREVIOUS
PARTS. THE MODELS REPRESENT THREE DIFFERENT
STANDPOINTS: REALoTIME DECISIONS IREACTICN TO
OVERLOAD LONUITIONS)I DAY-TO-DAY OPERATIONS
4RULES FOR BALANCING THE BATCH-PROCESSING LOAD AND
THE TIME-SHARING LOAD)) LONG-TERM STUDY (SEVERAL
MANAGEMENT ATTITUDES FOR THE NEXT SIX MONTHS INTERIM
PERIOD ARE STUDIED)* (AUTHOR) (U)
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UNCLAS$IFIED

IDOC REPORT BIBLIUG6APHY $LARCH CONTROL NO* A00390

AD-0,.660 $36 9'1
RAND CORP SANTA MONICA CALIF
.JOSS! ASSENMLY LISTING OF THE SUPERVISOR,

AUG 67 lIop 6RYANPGs E. I
REPT. NO* RAM'937*PR

* CONTRACT; FqS620-67a-¢0045

UNCLASSIFIED REPORT

DESCRIPTORS: I.TIHE SHARINGt DATA PROCESSIN.
SYSTEMS), i#CONTRO4 SYSTEMS, DATA PROCESSING
SYSTEMS), SCHEDULING, DIGITAL COMPUTERS,
CODINGv MAN-MACHINE SYSTEMS, INPUT-OUTPUT
DEVICES, DATA STORAGE SYSTEMS, REAL. TIME tUl

IDENTIFIERS: JOSS, ON-LINE SYSTEMS# MAGNETIC
DRUM STORAGE -U.

THE REPORT GIVES A PRESENTATION OF THE CODE FOR THE
-MONITOR- (SUPERVISOR) UNIT OF JOSSs RAND#S ON-
LINE, TIME-SHARED COMPUTER SYSTEM* THIS UNIT,
WHICH ACTS AS A SCHEDULING, RESOURCE-ALLOCAtING, AND
SYNCHRONIZING DEVICE, EXEWC!SES OVERALL CONTROL OF
THE SYSTEM'S OPERATION# IT ENSURES THAT ALL-DATA
ANO HARDWARE NEfESSARY FOR A PARTICULAR ACTION ARE
SIMULTANEOUSLY AVAILABLEt AND METERS THE OPERATION OF
THE SYSTEM TO PROVIDE REVENUE ACCOUNTING INFORMATION
AND DATA DESCRIDING SYSTEM PERtORMANCE AND USER
OPERATIONS. (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. A00394

AD-661 604  912

* SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF
TRACE-.MODEL 1I USERtS GUIDE, TIMESHARED ROUTINES FOR
ANALYSIS, CLASSIFICATION AND EVALUATION, IV)

DESCRIPTIVE NOTE? TECHNICAL MEMOo
OCT 67 190P ESADARICHARD P. 1

REPT. NO* TM-26 1/003/00
CONTRACT: DAHCIS*67-C-0277

UNCLASSIFIED REPORT

DESCRIPTORS; I*COMPUTER PROGRAMS, INSTRUCTION
MANUALS), (*TIME SHARING, DATA PROCESSING
SYSTEMS), PROGRAMMING LANGUAGES, SUBROUTINES,
PROBLEM SOLVING, MAN-MACHINE SYSTEMS IU)

IDENTIFIERS: ON-LINE SYSTEMS, TRACE, JOVIAL 4IV)

THE DOCUMENT FRESENTS A USER9S DESCRIPTION OF THE
TRACE SYSTEM. WHICH PROVIDES AN ON0I.NE TECHNIQUE
FOR SCANNING DATA AND DERIVING VARIASLES. IT IS
DIVIDED INTO TWO MAIN SECTIONSI THlE FIRST A
TUTORIAL GUIDE INTRODUCINC, THE "SER TO TNE eASIC
PRINCIPLES OF THE SYSTEM, AND THE SECOND A REFERENCE
GUIDE TO THE ENTIRE BODY oF THE TRACE PROGRAM.
THE USER IS SHOWN HOW TO INITIATE AN INTERACTION
WITH THE TIME-SHARING SYSTEM# HOW TO EMPLOY EVERY

CAPAD)ILITY OF TRACE, WHAT ERRORS MAY BE EXPECTED IN
OPERATION, AND WHAT STATISTICAL PRODUCTS MAY SE
DERIVED THROUGH USE OF THE PROGRAM# A COMPLETE
INDEX ALLOWS THE USER TO REFER READILY TO ANY PORTION
OF THE UOCUMENT. (AUTHOR) (U)
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UNCLASSIFIED 1

DOC. REPORT BIBLIOGRAPHY SEARCH CONTROL NO* A039Q 4

AD-441 46bi 9/2
SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF
TIME-SHARING VERSUS BATCH PROCESSINGI THE

"EXPERIMENTAL EVI|ENCE. IU)
DESCRIPTIVE NOTEI PROFESSIONAL PAPER,

OCT 67 43P SACKMANH. I"
SAREPT. NO. SPe211s

UNCLASSIFIED .PORT

DESCRIPTORSt (*TIME SHARING,
PERFORHANCE(ENINLERIN6),i DATA PROCESSING
SYSTEMS, MAN-MACHiNE SYSTEMS, EFFICIENCY, COST
EFFECTIVENESSo MOTIVATIONs REVIEWS J (Ul

IDENTIFIERS* ON-LINE SYSTEMS# OFF-LINE SYSTEMS,
BATCH PROCESSING, LVALUATiON (U)

S-- THE CONTiNUINQ CONTROVERSY OVER THE RELATIVE MERITS

OF TIME-SHARING VERSUS BATCH PROCESSING HAS TAKLN A
NEW AND SIGNIFICANT TURN FROM PREDISCIPLINARY
SPECUL.ATION TO APPLIED SCIENTIFIC EXPERIMENTATION.
WITHIN THE LAST TWO YEARS, FIVE EXPERIMENTAC.
STUDIES HAVE APPEARED IN THE LITERATURE, EACH1
COMPARING SOME FORM OF ON6INE AND OFFLIN. DATA
PROCESSING WITH RESPECT TO MAN.MACHINE MEASURES OF
SYSTEM PERFORMANCEo THESE FIVE PIONEERING STUDIES
COMPRISE THE FIRST SUBSTANTIVE DATA BASE FOR

COMPARING AND EVALUATING EXPERIMENTAL METHODOLOGY AND
FINDINGS BEARING ON THE GROWING AND CHANGING
COMPETITION BETWEEN TIHEMSHARING AND BATCH PROCE5SING
SYSTEMS* THIS PAPER PROVIDES A CRITICAL REVIEW O(V
THESE FIVE EXPERIMENTS, SUMMARIZED FINDINGS, PROBLEMS
AND PITFALLS# AND OFFERS RECOMMENDATIONS FOR FUTURE
EXPERIMCNTAL WORK. (AUTHORI JU)

UNCLASSIFIED A0O039



UNCLASSIF I ED

ODO REPORT BIBLIOGRAPHY SEARCH CONTROL NO. A0031-4

lAO-i6i 7':'1 1/2 6/3
CALIFORNIA UNIV LOS ANGELES BRAIN RESEARCH INST
A USERSORIENTED TIME-SHARED ONLINE SYSTEM, qUI

DS•CRIPTIVE NOTE: REVISED Eo.i
FEB 67 7P BEIYARLASZLO I

CONTRACT: NONR-2339I))o PHS'NBO2-[01-O5

UNCLASSIFIED REPORT
AVAILABILITY; PUBLISHED IN COMMUNICATIONS OF THE
ACM VIO N? P413-9 1947-

SUPPLLMENTARY NOTE! REVISION OF MANUSCRIPT RECEIVED JUL
664 RESEARCH SUPPORTED IN PART BY NASA, GRANT
NSGo-%OS. mm

DESCRIPTORS; leTIME SHARING, DATA PROCESSING
SYSTEMS), (0016ITAL COMPUTERS, 98IOLO04Y)!
ANALOG-TO-DIGITAL CONVERTERS, INPUT-OUTPUT
DEVICES, PROGRAMMING LANGUAGES, MAN*MACHINE
SYSTEMS, DATA STORAGE SYSTEMS 4U.

IDENTIFIERS' LIST PROCES$ING, ON-LINE SYSTEMS#
MULTIPROCESSING (,!)

AN EXISTING SYSTEM AND PLANNED ADOI'IQNS WITHIN THE
DATA PROCESSING LABORATORY OF THE BRAIN
RESEARCH INSTITUTE AT UCLA IS DESCRIBED* THE
SYSTEM REPRE•ENTS AN ATTEMPT TO PROVIDE RESEARCH
WORKLRS OF THE INSTITUTE WITH THE ABILITY TO
INTERACT DIRECTLY WITH A HIGHI.Y SOPHISTICATED DIGITAL
COMPUTING COMPLEX IN THE MOST DIRECT AND SIMPLE
FASHION POSSIBLE, IT IS ANTICIPATED THAT, WITH THE
ACCVMULATION OF EXPERIENCE USING THE PRESENT SYSTEM,
SIGNIFICANT ADVANCES WILL BE POSSIBLE IN THE SYSTEM
DESi(4N TAOvHi, 0.TfRMiNATIIum u INT(IFACE PARAMVETERS
BETOLEN THE IOLOGICAL SCIENTIST AND THE DIGITAL
COMPLUTERS (AUTHOR) (U)
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""DO RCPORT B4LIOGRAPHY SEARCH CONTROL NO. A00396

T-! AO-641 $072 ta sit

MASSACHUSETTS IN$T Of TECH CAMOBR|OE DEPT Of CIVIL
i •~~NGINECRINg ! m

USE OF CTS$ IN A TEACHING ENVIRONMENT# IV)

"NOV 46 SP' OOStOANIEL I
REP?* NO. MACOeRYO1
CONTRACTI NONR*AQ104Ol)
PROJI NII.046-109, RR-003*091O-

:•- ~ ~UN(.I•A$SIVIUF |tPflkY'OR T

DIESCRIPTORS: WIM.TE SHARING, *TEACHING

"MACHINES1, I*TEACHING MLTHODSo COMPUTERSIt

RILIABILITY, REAL. TIME, SYUOENTS, MOTIVATION*
INPUT.OUTPUT DEVICES,

PROGRANMiNG4C OMPUtCR$) (U |

IDENTTr-IFER- 5--_A¢-PRO-JECT, ON-LINE SYSTEMS,
*SATCH PROCESSING, COMPUTER-AIOED INSTAUCTIONt
CONPAISLE T|MC.,SHARING SYSTEM (U)

C1OMPUTER TIME-SHARING OFFERS MANY INTERESTING

POSSIOILIITIES FOA USE IN TEACHING COMPUTER
* TECWHýL•OGY, IT M1,HT SE EXPECTED THAT WITH PROPLR (

HARDWARE AND SOFTWARE, STUDENTS USING TIME-tHARING AS

*i A TEACHING MACHINE COULD ACQUIRE PROFICIENC? IN THE

FUNDAMENTALS Of PROQRANMING MORE EASILY THAN USIAG

BATCH-PROCE$SIN6, TO TEST THIS HYPOTHESIS, THE

S•,:|~ DEPAwATMENT Of CIVIL ENGINEERING
DIVIDED A FRESHMAN PROGRAMMING (IASSo SO THAT HA6F
THE STUDENTS USED SATCHOPROCESSING METHODS, AND HALF'

USED THE PR?•JCT MAC TIME-SHARING SYSTEM 10 00

THE SAME WORK. THE PAPER DESCAISES THE EXPERIMENT

AND ITS TENTATIVE RESULTS* (AUTHOR) (U)
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UNCLASSIF IED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. A00394

AD-661 86 9/2 /1
TRACOR INC AUSTIN TEX

DATA MANAGEMENT! A COMPARISON Of SYSTEM
FEATVRESU

OCT 67 43P ZICHE*IHEODORE I, I
REPT, NO, TRACORA-67-9O*U
CONTRACT! NO0041-47-*0)394
PROJI NRoOQ8-23?# 007-OC,1-01

UNCLASSIFIED REPORT

DESVRIPTOR-' (*DATA PROCESSING SYSTEMS,
* MANAGEMENT PLANNING), MAN-MA(CHINE SYSTEMS*
-- TIME .HARINGs INDOXESt DOCUMENTATION,
* INFokMATION RETRIEVAL• DESIGN

IDENTIFIERS1 DATA MANAGEMENTi ON-LINE SYSTEMS IV)

FEATURES OF- FO%;K DATA MANAGEMENT SYSTEMS UNDER
DEVELOPMENT ARE COMPAREDc, THE rOUR SYSTEMS ARE •ME
TIME-SMARED DATA MANA6EMENT SYSTEM

(SYSTEM DEVELOPMENT CORPORATION? AND A
VARIANT OF IT, THE REMOTE FILE MANAGEMENT
SYSTEM ICOMPVTAT!ON CtNTER, THE UNIVERSITY
OF TEXA5)I DATA MANAGER - I (AVERBACH
CORPORATION)| THE GENERALIZED INFORMATION
SYSTEM (16M)? AND THE CATALOG SYSTEM (THE

RAND CORPORATION)* COMPARISONS ARE DRAWN IN
TWO AREAS: EXTERNAL AND INTERNAL DATA STRUCTURING

AND ORGANIZATION. SEVERAL DIFFERENCES AMONG THE
SYSTEMS ARE NOTED AND ORIVFLY DISCUSSED#
(AUTHOR) (u)
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UN(I.ASSI P't Q
DOC PIP(.T OIL. tiRAPHY tAN C14 CONIN0U NO. AUU396

SYSTEH UCVLLUPMWNT CORP SANTA MONICA CALIF
AN APPROACH TO THE ON4-LINE INTERROGATION OF
STRUCTUMMO FILES OF FACTS USING NATU'A4 LANGUAGk, (U)

DESCRIPTIVE NOTE: PROFESSIONAL PAPkERi
APR 44 66P KCLLOGGjCHARLCS St,

MRePT, NOt SP-2)Ij/U00/00
CONTRACTi AIL 19i428)-SI666 ARPA OHýEM'773

-UNCLASSIFILD REPORT

-ODSCRiPTORS: (*INFORMATION RETRIEVAL,
#GRAMMANS)o 1*DATA PHOCLSSING SYSTEMS0PRO6RANMING(COHPUTINS;), I*MD•',4A(H|NE

SYSTEMS, 6RAMMARS)p TIME SMAkING, SYNTAX,
PROOLEM SOLVING, AL4ORITItH$, SEMANtICS IVI?

IDENTIFIR$S; OATA MANAGEMENT, ON-LINE SYSTEMS (U)

THE ADVENT OF TI E*SHARkD COMPUTER SYSTEM$ PRESENTS
THE COMPUTIN4 COMMUNITY *ITH THE NE* AND CHALLENGING
OPPORTUNITY OF PAQV|DIN6 USERS WITH MORE PONERFUL AND
EFFECTIVE TOOLS fOR PROBLEM SOLVING, FOR EXAMPLtE,
HAVING FACILITIt F!OR RAPIDLY ACCESSING LARGE FILES
Of STORED INrOrMAtION IMPLIES A CON(OMITANT NEeD FORf
DEVELOPING BETT•t METHODS FOR INTERROGATIN4 tIN
CONTENT OF THESE FILES* USER/COMPUTER INTERACTION
IN FORMULAT191; Pn SLEMS DEPENDS ON SUCH INPROVCM(NTS
IN COMMUNICATTOL' EFFECTIVENESS AND, CONSEQUENTLY, THE
COOPERATIVE FftoeEM SOLVING V4NTURE ITSELF.'ON'
LINE INTERRO'iA1'ION OF STRUCTURED FILES IS VALUADLE
ONLY IN PROPORTION TO A USERIS ABILITY TO GET At SETS
OF RELEVANT FACTS, TO PRECEIVE PERTINENT
RELAT10,NS-iit5 AMONG Ti;SE FACTS ANO ThI MANI0VLAtII,
REARRANGE* AND C iMINE THEM AS REQUIRED OT THE TiASK
AT HAND* T4IS PAPER IS CONCERNED WITH OCVELOPNE#4T
OF AN APPROACH A!40 iMPLEMENTATION OF A VEHICLE TO
ENABLE USCRS TO FORMULATE REQUESTS MORE CON 9 CNIENTY
AND TO GAIN ACCEiSS TO RELEVANT FACTS. (UI
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UNCLASSIFIED

DOC REPORT OItLIOGRAPHY SEARCH LONIROL NO# AOO..

r AD-66i 983 9i2 14/-

I 5YSTIM OLA'ELQPMENT (ORF SANTA MONICA CALIF
AN ANALYTICAL COST COMPARISON OF COA!PUTER OPERATINGO
SYSTEMS. (U)

DESCRIPTIVE NOTE! TECHNICAL MEMO.,
JUN 67 213P ERIKSONtWARREN 4. I

REPT. NO. 7M-3625
CONTRACT: F19628-67-C-()00A

UJNCLASSIFIED REPORT

DESCRIPTORSi 140ATA PROCESSING SYSTEMSt
PERFORMANCE(LN6INEEINQ,) ýt ($T|ME SHARINIt

* PERFORMANCE(ENGINEERING)), (*COST
* EVF(LIVNIC$S, DATA PROCESSING SYSTEMS?,

MANA4EMENT PLANNING, DECISION MAKING,
QPTIMIZATION, MATHEMATICAL MODELSo MAINTENANCE,
PROGRAMMING4COMPUTERS) 4U
IDENTIFIER$: BATCH PROCE$SNG IVU)

THE REPORT ATTEMPTS TO ANSWER SOME OF THE QUESTIONS
CONCERNING THE ADVANTAGES AND DISADVANTAGES OF TIME-
SHARING* TO ACCOHPLISH THISt THE GENERAL PROIACEM
OF EVALUATINI; kOMPUTER SýSTEH PERFORMANCE IS FIRST
ADDRESSED. GENERAL SYSTEM CHARACTERISTICS ARE
SPECIFIED THAT INCLUDE THE COPPVTER AND ITS OPERATING
SYSTEM# AND USERS AND THEIR JOS. THE MAIN
EMPHASIS IS P4ACED UPON THE OPERATING SYSTEMI THE
EFFeCTS OF HAVING DIFFERENT COMPUTERS, USERS# OR JOBS
ARC TPCATED AS PARAMETERS. THE MOST IMPORTANT
EVAL(;ATZON CRITERION I5 CONSIDERED TO BE COSt. WHICH
INCLUDES 60TH USER .OST AND COMPUTER SYSTEM COST.
4UANI 1ATIVs ,NQDLS &RE DEVELOPED THAT DES i o2
COMPUTER CENTER USERS, THE PROGRAM5 THLY RUN; AND THE
DIFFERENT OPERATING SYSTEMS THEY MIGHT USE, (U#

9UA
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UNCLASSIFIED

DOC R(EPORT BIBLIOGRAPHY SEARCH CONTROL NOP AU0394

AD-462 027 9/2
MASSACHUSETTS INST OF TCCH CAMORIDGE
A LOW.COST OUTPUT TERMINAL FOR TIME-SHARED

DESCRIPTIVE NOTE: TECHNICAL 4EPT..
MAR 67 31P ROSENBER;,RONALV C. I

-KENNEDY,DANIEI. W. IHUMPHRC•YROGER A.
REP-?. NO* MAC-TR-38
CONTRACT: NONR-IOZIO|)--

,--:-.; P-O,| NR-OQeO,-IRY9 .

UNCLASSIFIf; REPORT

DESCRIPTORS: I(TIME SHARING* INPUT-OUTPUT
O0VICES)i (*RE"OTE CONTROL SYSTZStp TIME
SHARING)t DIGITAL COMPU T ERS# REAL TIME,

COMMUNICATION SYSTEMS, ANALOG 5YSTEMSN DISPLAY
SYSTEM$, DATA STORAGE SYSTEMS* WIMIN(n
DIAGRAMS (U:

I-DENTIFILRS: ON-LINE SYSTEMS (U0

A LOW COST RIEMOTE TERMINAL WHICH PROViDES C'UTPUT IN
SWITCH rOIRM FROM A TINE-SHARED DIGITAL COMPOTER5IS

DESCRIBED. THE TERMINAL CONSISTS OF A MODIFIED
MODEL 35 KSR TELETYPE AND A LOCAL, MLMORY UNIT*

THE UNIT IS INDEPENDENT OF THE PARTICULAR COAPUTER,

AND IS EASY TO TEST AND MAINTAIN. THE STATES OF'

THE MEMORY C(ONTROL'ANO MEMORY WORDS ARE •oSE.RVA&LE

DIRECTLY BY INDICATOR I$GHTS. AN APPLICATXOR OF

- ;THE MEMORY TG' THE AU4OMATIC SET-UP AND CONTROL OF AN
* ANALOG COMPUTATION ARE DISPLAYED ON AN OSiLLOSCOPE;

"THIS MAKES POSSABLEt FOR EXAMP-.E THE RAPID DISPLAY
OF TIME RESPONSE OF LINEAR SISTEHS, UNDER DIGITAL

"PRO6RAM CONTROL, (AUTHOR) UV)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. AO0•=4

~~~0 A -662 22S t == -MASSACHVSETT$ INST OF TECH CAMBRIDGE

"INCHLMENTAL SIMULATION ON A TIME-SHARED
COMPUTER& (UI

OESCRIPTIVE NOTE: DOCTORAL THESiS,
67 253P JONES*MAI,C(LM M. I

"REFT* NO* MAC-TR-18
CONTRACT: NONR-4102U1U)
PROJ: MR-04-'189t RR-O03-09-OI

UNCLASSIFIED REPORT

DESCRIPTORS: (*TIME SHARING, COMPUTERS),
4*SIMVLAlION. rOMpUTERSi, PROCRAMMINI
LANGUAGESt REAL TIME, THESESO DISPLAY SYSTEMS (U)

IDENTIFIERS: ON-LINE SYSTEMS, LIST PROCESSING (UI

Tý, T1EIS DESCRIBES A SYSTEM WHICH ALLOWS
SIM4LATION MODELS TO BE BUILT AND TESTED
INCREMENTALLY, IT IS CALLED OPS-4 AND IS
PCIFflALLY OISIGNEO TO OPERATE IN THE ENVIRONMENT

OF THE MULTICS .5YSTEK. IT REPRESENTS A MAJOR
EXPANSION AND IMPROVEMENT OF THE OPS-3 SYSTEM
IMPLEMENTED IN CTSS AND ALSO INCLUDES MANY FEATURES
ADAPTEn FROM OTHER CURRENT SIMULATION SYSTEMS, THE
--PL/ LANUAGE, AUSKENTED BY MANY ADDITIONAL TH
STATEMENTS AND NEW DATA OBJECTS, PROVIDES THE BASIS
FOR DEFINING MODELS IN OPS-•, A LiST OF
"DESIRABLE FEATURES FOR AN INCREMEI4TAL SIMULATION
SySiEm 15 PPESENTED AND IT IS SHOWN HOW OPS-1
"INCORPORATES THESE FEATURES. WHEREAS OTHER CURRENT
SIMJLA!ION SYSTEMS SATISFY ONLY SOME OF THEM AND ARE
NOT SUiTABLE FOR USE IN TIME-SHARED ENVIRONMENT. A
SIMPLIFIED MODEL OF PAGE AND SEGMENT FAULT HANDLING
IN MULTICS ILLUSTRATES OI0E OF THE FEATURES OPS-q
PRoVIDE5 TO ALLOW IHE USER TO CONTINUOUSLY INTERACT
WITH A MODEL DURING ITS CONSTRUCTION, TESTING AND
RUNNIN6 PHASLS IT ALSO ILLUSTRATES HOW THE USER
HIMSELF MAY PORTRAY PORTIONS OF A MODEL THAT ARE NOT
YET DEFINED, (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIALtO6RAPHY SEARCH CONTROL NO* A0O09.

"A0•643 19 92 S/Iat S/0

MASSACHUSETTS INST Or TECH CAM0kIDGE
THE COMPUTER UTILITY AND THE COMMUNITY. lUl

67 9P FANORe he I
CONTRACTI NONR-1UZ (D I )

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED XN IEEE INTORNATIONAL
CoNVE-NTION RECORD. PT. 12 P30-7 1947.

SUPPLEMENTARY NOTE, REPORT ON-PROJECT MAC€

.DSCRIPTORS: I COMPUTER5 *SOCIOLOGYTi I*TIME
SHARING, STATE.OF-THE*ART REVIEWS),
PROGRAMMINGICOMPUTERS), AANwMACHINE SYSTEMS,
COSTS, MANAGEMENT PLANNINGs DATA PROCESSING

-SYST-EMS (U
IDENTIFIERS' COMPATIBLE TIME-SHARING SYSTEMs MAC

"PROJECT* PRIVACY lUl

THE REPORT CONSIDERS THE FOLLOWING TERMS:
41) THE STATE OF THE ART IN TIME SHARING;
1-) COMPUTERS AS ASSISTANTS to THE INDIVIDUAL•I
AND, (3) SOCIAL 4MOLIWATIONS; lUl
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DDC REPORT OIBLIOGRAPH( SEARCH CONTROL NO# A00396

AD-663 525 9/5 9/2
£ 1MASSACHUSETTS INST OF JECH CAMBRIDGE RESEARCH LAI OF

ELECTRONICS

A PROGRAM FOR ON-LINE ANALYSIS OF NgNLINEAR
ELECTRONIC CIRCUITS$ IU)

67 6P KATZLNýLSONJACOB I
EVANS#DAVID S. ;LEEIHARRY S.

CONTRACT: OA-36"O39-AMC"032O(O)o NSG'496
PROj: DSH-615Z# DSR-9442

UNCLASSIFIED REPORT
AVAILABILITY; PUBLISHED IN IEEE INTERNATIONAL
CONVENTION RECORD PT, S P89-94 1967.

SUPPLEMENTARY NOTE: RESEARCH SUPPORTCO IN PART BY AIR
FORCE, ARPA, AND NONR*

DESCRIPTORS: (*ELECTRICAL NETWORKS, ANALYSISI,
DATA PROCESSING SYSTEMS, TIME SHARING, COSTS,
NONLINEAR SYSTEMS, REMOTE CONTROL SYSTEMS,
PROGRAMMING(COMPUTERS)I DISFPI'Y SYSTEMS,
INPUT-OUTPUT DEVICES IU)

IDENTIFIERS: COMPATIBLE TIME-SHARING SYSTEM, ON- -

LINE SYSTEMS, AEDNET, BATCH PROCESSING IV)

USERS HAVE FOUND THAT AEDNET PROGRAM TO BE
ATTRACTIVE BECAUSE OF THE EASE WITH WHICH IT CAN GE
USED, THE SPEED OF RESPONSE, AND THE FACT THAT A USER
NELD NOT SPECIFY THE COURSE OF HIS ANALYSIS AT THE
OUT5ET. THE COST OF TERMINAL- HARDWARE AND PROGRAM
DEVELOPMENT PRESENTLY IS HIGH. HOWEVER, COSTS
SHOULD BE GREATLY REDLUCED WHEN ON-LINE COMPUTATIONAL
FACILITIES BECOME COMMERCIALLY AVAILABLE AND USERS
COOPERATE IN PROGRAM DEVELOPMENT. THUS IT APPEARS
LIKELY THAT ON-LINE CIRCUIT ANALYSIS PROGRAM5 WILL
FIND EXTENSIVE USE IN BOTH INDUSTRY AND EDUCATION.
(AUTHOR) IU)
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UNCLASSIF IED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. A00396

AO-.44 09 Isf' 2
RAND CORP SANTA MONICA CALIF
COMBAT -- A SERIES OF ON-LINE COMPUTER PROGHAMS FOR
.4FCE COST ANALYSISo I,)

DEC 67 28P TEN6*C# ITENZERA, 49 1
REPT* NO. P-36q4

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; PRESENTED AT THE 1947 COMPUTER
SUMMER WORKSHOP SPONSORED BY THE INDUSTRIAL rOLLE_-
Of THE ARMED FORCES AND THE UNITED STATES MILITARV
ACADEMY, WEST POINTo N, Yet ;Ut 2O 1967.

DESCRIPTORS: (*DATA PROCESSING SYSTEMS, AR-MED
FORCES OPERATIONS), IeARMED FORCES OPERATIONi_
COST EFFECTIVENESSI, COSTSo COMPUTER PROGRAMS,
DATA PROCESSING SYSTEMS,'MILITARY REOUIREMENtS,
DECISION MAKING, EFFECTIVCNESS. MATHEMATICAL
MODEL$t ITERATIVE METHODS (U)
OIDENTIFIERS: ON-LINE SYSTEMS, COMBAI(COST
ORIENTED MODELS BWL4T TO ANALYZE TRADE-
OFFs), TRADE 07fS IU)

THE REPORT DESCRIBES A NEW FORCE STRUCTURE COST-
ESTIMATING MODEL CALLED COMBAT. IT IS PROGRAMMED
'OR AN ON-LINE COMPUTER SYSTEh, AND DESIGNED WITH THE
WAR GAMING ACTIVITY IN MIND. COMBAT STANDS FOR
COST ORIENTED MODELS BUILT TO ANALYZE TRADE-OFFS# IU)

1 02
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* AOO396

"AD664 673 17.
MASSACHUSETTS INST OF TECH CAMBRIDGE ELECTRONIC SYSTEMS
LAO
A LOw-COST GRAPHIC DISPLAY FOR A COMPUTER TIME.
SHARING CONSOLE* UI-

DESCRIPTIVE NOTE: TECHNICAL MEMO.-
JUL 67 32P STOTZROBERT H, I

CHELK#THOMAS B* I
REPT. NO. ESL-TM-316
CONTRACTt NONRN410Z(OI )
PROJ: OSR-.794747i

UNCLASSIFIED REPORT

DESCRIPTORS: (*DATA PROCESSING SYSTEMS, eTIME
SHARING), (eINPUT-OUTPUT DEVICES, REMOTE CONTROL
$YSTLMS , ($GRAPHICS, DISPLAY SYSTEMSI,
TELETYPE SYSTEMS, TYPEWRITERS, SYMBOLS,
EFFICIENCY, COSTS, DATA TRANSMISSION SYSTEMS,
TELEPHONE COMMUNICATION SYSTEMS, DATA STORAGE
SYSTEMS, LOGIC CIRCUITS, MAN-MACHINE SYSTEMS lU)

IDENTIFIERS: ALPHA.NUMERIC SYMBOLS, KEYBOARDS,
MAC PROJECT, TELETYPEWRITERS IU)

THE AOVENT OF TIME-SHARED COMPUTER SYSTEMS HAS
CREATED A NEeD FOR A FLEXIBLE AND RELATIVELY LOW-COST
COMMUNICATION TERMINAL FOR REMOTE COMPUTER ACCESS*
MOST T&MEwSHARED SYSTEMS NOW USE MECHANICAL
TELETYPEWRITERS WHICH ARE SLOW AND UNABLE TO PRESENT
GRAPHIC DISPLAYS--A $ERIOUS LIMITATION IN MANY
SOPHISTICATED COMPUTER APPLICATIONS. THE BEST
CANDIDATE FOR A TELETYPEWRITER REPLACEMENT APPEARS TO
BE A CRT CONSOLE WITH AN ALPHANUMERIC KEYBOARD
INPUT WHICH CAN CONNECT AS A 'STAND ALONE' UNIT TO A
STANDARD TELEPHONE LINE. THE UNIT USES A DIRECT-
VIEW STORAGE TUBE (DVSTP FOR A DISPLAY SCREEN AND
CONTAINS A VECTOR GENERATOR AND A SYMBOL GENERATOR
FOR THE FULL ASCII SYMBOL SET* IT CAN CONNECT TO
A CENTRAL COMPUTER VIA A I2OO- 2 4O0 BAUD DATAPHONE
LINE* A MANUALLY-CONTROLLED ELECTRONIC LURSOR FOR
GRAPHICAL INPUT TO THE COMPU T '.R CAN ALSO BE ADDEDi
( AUT HOR)I uIi
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UNCLASSIFIED

DoC REPORT 010LIO0RAPMV SEARCH CONTROL NO. A00396

A~w44'41)9/2 to 1
BOLT OCRANEK AND NEWMAN INC CAMBRIDGE MASS
HUMAN FACTORS ANQ THE DkSIGN Of TIME SHARING CO"PUTER
SySTEMSm Ju)

NOV 67 2lp NICKERSONsR. S. ItIKINOJ,
I. ICARSONELLJ. R. I

SREPT. NO* SC;ENTIFIC-2
CONTRACT: F19Y42606-C-O)2,
PROJ: AF44668
TASKI 866800
MONITOR: AFCRL 6-0000,

UNCL.AS5IFIEID REPORT

SUPPJEv:4TARY NOTE; SEE ALSO SCIENTIFIC REPT. NO. 39
AO-664 U46*

DESCRIPTORS* toTIME SHARING* HUMAN
ENGINEERING"' DIGITAL COMPUTERS, MAN-MACHINE
SYS19MS, PR ZRAMMING LANGUAGES, ALGORITHMS,
OPTIMIZATION, COSTS JUl

IDENTIFIERS? TRADEOFFS JU)

THE ADVENT OF COMPUTER TIME SHARING POSES AN
EXTRAORDINARY CHALLENGE TO HUMAN FACTORS RCEtARCM
DURING THE NEXT DECADE, BEFORE TIME tHA*IN4, TWO
FACTS COMtINEO TO DE-EMPHASIZE THE IMPORTANCE OF
HUMAN FACTORS CONSIDERATIONS !N THE DESIGN OF
COMPUTER SYSTEMS; (4) THE COST OF THE
COMPUTER'S TIME WAS EXORSITANTLY H1GH REATI.VE TO THE
COSY OF uSERS1 TZIM, AND 11) THE USERS
CONSTITUTED A SELECTo HIGHLY SKILLED AND HIQHLY
MOTIVATED GROUP OF SPEC'.LISTS, TWO Of THE
?ROMI3,S OF TIME SHAINGo HOIEVERt ARE il) A
DRAs C REDUCTION IN THE COST Ot COMPIUTER TIME TO THE
INDIViOUAL USER, AND (2) THE LAR¼• SCALE
AVAILABILITY OF COMPUTER FA Lg T '!ES 70 INDIVIDUALS
UNTRAINED IN ANY AREAS OF CO#NPUTE,, TCV?'OtLOGYt
t'UMAM FACTORS CONSIDERATIONS THEN BECOMt INPORTANT
BOTH FOR ECONOMIC AND PSYCHCLOGICAL PtASONS. THIS
PAPER BfAIEFLY NOILS WHAT ý !E6 OF TOESE
CONSIDERATIONS ARE, (AATHOR) Jul
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DOC REPORT BIDLIOGRAPHY SEARCH CONTROL NO* AO0O)9

*l AD-666 554 52
FRANKFORD ARSENAL PHILAD•LPHIA PA
INFORMATION RETRIEVAL*, A CRITICAl. ViEW, tUt

47 Z9MP SCHNICTER ,4EORGI I { •- "

UNCLASSIFIED REPORY
AVAILASILITYI HARD COPY AVAILABLE FROM THOMPSON
BOOK S1ORE# 14TH AND F ST. N* We. WASHINGTON,
D. Cs l004,* 11.00."

SUPPLEMENTARY NOTE: PREPARED FOR PRESENTATION At THE4
ANNUAL COLOQUIUM ON INFORMATION RETRIEVAL T

43RD), MAY 1Z213o l9644 PHILADELPHIA& PAo

DESCRIPTORSI (*INFORMATION RETRIEVAL, REVIEWSt
COMPUTERSt eIs8IOGRAPHIESs SEARCH THEORY,
SUB'ECT IND£XINGo CHEMISTRY, PSYCHOLOGY$ DATA
PROCESSING SYSTEMS, SYMPOSIA (U) ---

IDENTIF|ERSI ON-LINE SYSTEMS, INrORMATION
SYSTEMS (U)

CONTENTS' MOVING CONGRESS INTO THE AGE OF

THE COMPUTERI INFORMATION SYSTEM NETWORKS-...ETS
PROFIT FROM WHAT WE KNOWI THE BOLD (BI5LIOGRAPHIC
ON-LINE DISPLAY) SYSTEMi THE DESIGN AND
TESTING OF A FULLY AUTOMATIC INOEXING-SEARCHING
SYSTEM FOR UOCUMENTS CONSISTING OF EXPOSITORY TEXTI
THE TIP RETRIEVAL SYSTEM AT MITI A LIST-
STRUCTURED CHEMICAL INFORMATION RETRIEVAL SYSTMI)
PERFORMANCE OF IR SYSTEMS1 PSYCHOLOGY AND
INFORMATION RETRIEVALI USER APPRAISAL OF AN
INrORMATION SYSTEM AND SERVICES THROU6H A PROIBRAM Of
JOINT APPLIED RESEARCHI INFOL% A GENERALIZED
LANGUAGE FOR INFORMATION STORAGE AND RETRIEVALl
APPLi•CATIONSI GETTING IT OUT OF OUR SYSTlEMl
RELATIONAL DATA FILE I1 DESIGN PHILOSOPHYi
RELATIONAL DATA FILE III IMPLEMENTATION1 THE
SOLAR SYSTEM 1: A GENERAL METHOD FOR ORGANIZING
AND SEARCHING FILES, #U)
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)DC REPORT BIBLIOGRAPHY SEARCH cONTROL NO& AO9396

Aw466 9/
$OLT BERANEK AND NEWMAN INC CAMBRIDGE MASS

J ! ON MANCOMPUTER INVERACTION& A MODEL AND SOME
RELATED ISSUES, IUI

$EP 47 42P CARIONELLJAIMI R. I
RIPT. No. SCIE6NTlf IC-4 p (OSN-15
C ION C* ARPA ORDER-6i7

TASKI 06*801
MONITOR: AFCRL 6-,OO-I

UNCLASSIFIED REPORT

_ .OE$C RIPTOR$3 4CQMDTCERSs MAN-MACHINE %YSTE•SIt
-OCHAV-IOA-, TIME- SHARING- I-NTERACT-IONS, COSTS*
-. ECIS-ON THEORYt PROGRAM"ING(COMPUTERS)t
MATHEMATICAL MODELS I I

SIEONTIF'IRSt ON-4INE SYSTEMSI
DElUGGINGCCOMPUrERSI, OPTIMAL CONTROL THEORY (U)

A SURVEY OF THE 6ITERATURE RELATED TO MANwCOMPUTER
INTERACTION REVEALS THE MANY-ASPECTS OF THIS PROULEM,
WHICH APPEARS TO BE IN THE CROSSROADS AMONG SUCH
DIVERSE FIELDS AS COMPUtEfR 4ANQUAGES, COMPUTER
SYSTEMS OPERATIONAL CHARACTERISTICS, CONTROC THEORY,
DECISION THEORY, INFORMATION THEORYP APPLIED
PSYCHOLOGY, COMPUTER DISPLAY AND INTERFACE
"ENGINEERING, ETC, IN THIS PAPER WE HAVE CHOSEN TO
"PRESENT THE ON-LINE INTERACTION FROM AN .NtFORNAION
ANO QLCI1ION POINT OF VIEW, A MOOEL IS GIVEN OF
THE CASE IN WHICH A HUMAN OPERATOR IS ENGAGED OeLINE
IN THE SOLUTION 0f A PROBLEM LIKE OEBUGGING A
PROGRAM, TESTING A MODEL IN A SCIENTIFIC APPLICATION,
OR PERFORMING A LIBRARY SEARCH. IN THIS MODEL THE
HUMAN OPERATOR I5 CONSIDERED TO SEEK TO MINIMIZ(
OVERALL COST* THIS COST IS OBTAINED BY ADDING THE
OPERATIONAL COST OF BOTH MAN AND COMPUTER TU A
REMNANT TERMINAL COST ORIGINATED BY THE REMAINING
UNCERTAINTY. THIS ANALYSIS* PERFORMED FOR EACH OF
A SET OF POS$SibL ALTERNATIVES FOR ACTIONt hAY LCAO
TO SELECT kND EXECUTE ONE OF THEM, TO TERMINATE T HE
PROCESS, OR TO RE-EVALUATE THE POSSIOLE ALTERNATiVES
AND/OR HYPOTHESE$ IN A SEARCH FOR NEW ONES,#'SO0i
PRACTICAL APPLICATIONS IN TERMS OF RESPONSE TINh AND
OTHER CHARACTERISTICS OF A COMPUTER UTILITY ARE'
PRESENTED* AS WELL AS SOME THEORVTICAL IMPLICATIONS
FROM AN INFORMATIONAL POINT OF VIEW. 1AUTHOR) U)-
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a A*4666 730 9/ZEB

CARNEGIE INST OF TECH PItTSbURGH PA
TIME SHARING, PART ONE, THE FUNDAMENTALS OF TIME
SMARIN4. PART T00, AN EVALUATION OF COM-rRCIAL tINE
SHARING LOMPUTERS. PART THREE, OPERATIONAL
MANA1CMCENT OF' TIME SHARING SYSTEMS. (U}

DESCRIPTIVE NOTE: DATA PROCESSING MONOGRAPH SERIES$,
67 130P BELLfC, 6ORDON I|OLD,#M

M, ISTEADRY&A. C. 14INDEpRICHARO R. I
CHANCYiPAUL E. I

CONTRACT: NONR-74012)# $0-.1146

ýU.CLASSIFIED REPORT

SUPPLEMENTARY NOTE! RESEARCH SUPPORTED IN PART %Y AIR
FORCE SYSTEMS COMMAND. PREPARED IN COOPERATION WIT1n
MIT, AND SYSTEM DEVLO-PHEENT CORPORATION*

DESCRIPTORS: :.TIME SHARING, STATC.OF.THE-ARY
REVIEWS)) DATA STORAGE SYSTEMS, INPUT'OUTPUT
DEVICES, PROGRAMMING(COMPUTERS), REMOTE
CONTROL SYSTEMS, DIGITAL COMPUTERS, REAý TIME,
OPERATION, SCHEDULING, ECONOMICSt MANAGEMENT
PLANNING, CORRELATION TECHNIQUES, MULTIPLE
OPERATION (U)
EJONTIFIERS: ON-LINE SYSTEMS, BATCH PROCESSING,

PRIVACYICOMPUTERS) IU)

CONTENTS: THE FUNDAMENTALS OF TIME SMARINGI AN
EVALUATION OP OCOMPIRCIAL TIME SWAI4• COMPVTER$;
OPERATIONAL MANAGEMENT OF TIME SHARIN4 SYSTEMS. IV)
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CALIFORNIA UNIV OCRKELEY
A FACILItY FOR EX~PERIMENTATION IN HAN*MACHINE
INYCtACt ION, O

%)AN .6 lipINE5Et*,S

REPT. NOt P-3
CONTRACT: $0411S

UNCLASSIV!9D REPORT

VESCCR IPTORS 49VATA PRO(CSSINO SY$TEso TIMI
SmARIN4)t I*TIME tHARING, DIGITAL COMPIDTERS)i
4,PROGRAMHINGICOMPUTEAS)t MUMTPLE
OPERATIONI. MAN*MACHINE SYSTEMS, REMOTE CONTR9L
-SYSTEMSt DATA STORA4E SYSTEMttS TCEI.tYPE SYSTEMS IV)
IDgNTirtERS:, ON-LINE SYSTEMS#
MVLT IPRO60AMKIN4 4U)

tK'* 'TlME*SHARIN4i SYSTEM INVOLVIN6 MEMORY
H~C~~ELIG, OMMON ROUTINES, AND DUPLtX tELETYPE

O0rRATIt'N HAS bEkN IN OPERATION SINCE APRIL; )*45#
THE SYS%ý_. IS H14HLY FLEX16LE AND CAN PROVIDE A
RESPONSE TIME Of LESS THAN ONE SECOND.4 MEMORY
RtLASELING IS ACCOMPLISHED WITH NO INCRFASE IN ACCCSS
TIME, THE NUMBER OF PROCESSOR MODE$ IS SMALL
(TWO), AND MODE TRANSITiONS ARE DONE IN SUCH A
WAY AS TO ENABLE INTERRUPT AND USERoCALLED S$YT[M
ROUTINES TO Of INDEPENDENT OF MODE. THE USCR
MACtiINE iS CLEAN AND WELL DEPINED-1..fPt..OIr -- ts 11
SIMPLER, MORE FOOL'ROF AN0 DEVICE-'INDEPiN6ENT
THE USER IS GIVEN A VARIETY Ot OTHER SERVI(ES
RANqING FROH GENE~RALIZED FILE-HANDLING CAP*SILI'TY TO
STRING PROCESSING TO ASSEMBLER$, COMPLIERS.
DEBUGGERS, AND EDITORS. AAUTMOR) IV)
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AD-667 634 9/2
CALIFORNIA UNIV SERKELEY
REFERENCE MANUAL TIME.SHARING SYSTEM# ful

DESCRIPTIVL NOTE. REVISED EDo.
NOV 67 99P D&UTSCH,L. PETER

tDURhAMLARRY ILAMPSONBUTLER W.
REPT- NO, R-Zi

• ! UNCLASSIFIED WRPOT

DESCRIPTORS: (*DATA PROCESSINQ SYSTEMS, TIME
SHARING) (9PRO4kAMMINQ(OMFUTCRS3) MULTIPLE
OPERATIONIO ('TIME SHARING, INSTRUCTION
MANUALS), SCHEOULINGt TCLETYPE SYSTEMSi REMOTE
CONTRO6 $YSTEMSt DATA STORAGE SYSTEMS (Uv

IDENTIFIERSI FLOAtING-POINT OPERATION, ON*LINE
"" - SYSTEMS lUl

THE BERKELEY TIME'SHARING SYSTEM IS DIVIDE|
INTO THREE MAJOR PARTS TiHE MONITOR, THE
EXECUTIVE, AND THE SV55STSTMSs ONLY THE FIRST TWO
OF THESE ARE OISCUSSED IN DETAIL IN THIS MANUAL.
THE MANUAL ATTEMPTS TO DESCRIBE EXHAUSTIVELY ALL
THE FEATURES OF THE MONITOR AND IN ADDITION TO GIVE A
NUMBER OF IMPLEMENTATION DETAILS* It ALSO
OESCRIBES THOSE FEATURES OF THE EXECUTIVE WHICH CAN
BE INVOKED BY A PROGRAM, THE WORD MONITOR 1I USED
TO REFER TO THAT PORTION OF THE SYSTEM WHICH iS
CONCERNED WItH SCHEDULINGt INPUT!OUTPVT, INTEROUPT
PROCI-SSJNý. MEMORY ALLOCATON AND SWAPPING, AND THE
CONTROL OF ACTIVE PROGRAMS, THE EXECUTIVE IS
CONCEkNED WITH THE CONTROL OF THE DIRECTORY OF
SIMBOLIC FILE NAMES AND BACKUP STORAGE FOR THESE
FILES* AND VARAOUS MISCELLANEOUS MATTERS, OTHER
PARTS OF THE EXC¢UTIVE HANDLE THE COMMAND LANGUAGE BY
WHICH TitE USER CONTROLS THE SYSTEM FROM HIS TELCTYPE,
THE IOENTIFICATION OF USERS AND SPECIFICATION Of THE
LIMITS OF THEIR ACCESS TO THE SYSTEM* THESE
SU84ECVS ARE DISCUSSED IN tHE EXECUTIVE REFERENCE
MANUALt AD-667 63S5 (U)
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AD-667 635
CALIFORNIA UNIV BERKELEY
REFERENCE MANUAL FOR THE TI"iCSHARING EAECUTIVUo

JAN 66 26e OURHAM&.Lt IETHERTO•4,M. I
REPT. NO* R-22
CONTRACY: SD-106

UNCLASSIFIED REPORT

DESCRIPTORS.' Io.ATA PROCEISING SYSTEIS, TIME
SHARING) 4IPROGQRAMPINQ(COPrUTEh , MULTIPLE'
OPERAIION)t (#TIME SHARINGý INSTRUCTION
MANUALS), TELETYPC S*YSTEMS, REMOTE CONTROL

-SYST"EMIS, PROGRAMMING LANGUAGES, INPUT-OUTPUT
DEVICES 4U)

IDENTIFIERS: ON.,LINF. SYSTEMS (0)

THE PROJECT GENIE OPEPATING SYSTEM IS A MEDIUM
SCALE MULTI-ACC.•SS COMPUTATIONAL SYSTEM WHICH
IMPLEMENTS A POWgRFuL ANO COMPLEX USER MACHINE. IT
IS THE RCZLE OF THE COHMAND LANGUAGE (HERE CAL6,ZQ
THE EXR;U'IVEI TO PROVIDE SO1M TOOLS TO CONI•,L
THIS USEF KHENZ, AND TO PROVIDE THOSE SER9ICES
*HZCH LlSfEjij, HAVE COME 10 EXPECT OF CONVERSA|IONL.
SYSTE4,.p THIS )ý(UHENT DESC•R•IES THE SYSTEM'
COMMAND LAN(WUA;E, iU
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AD-667 65? 9/2
CALIFORNIA UNIV BERKELEY
A USER MACHINE IN A TIME-SHARING SYSTEM. (U)

DESCRIPTIVE NOTE: REVISED e0,es
AUG 66 12P LAMPSONobe W. I

LICHTENSERGERW9 W. IPIRTLEoM We. I
CONTRACT ; D- 185

UNCLASSIFIED REPORT
AVAILABiLITY: PUBLISHED IN PROCEEDINGS or THE

IECEE V54I N12 P)76647 19466
SUPFLEMENTARY NOTE; REPORT ON PROJ. GENIE* REVISION

OF REPORT DATED 12 JUL 66.

DESCRIPTOR$; 1.OATA PROCESSING S-YSTEMS, *T|IME
SHAR!NG), IOPROGRAMMING(COMPUTERS). MULTIPLE
OPERAT16N), DATA STORAGE SYSTEMS, REMOTE CONTROL
SYST•mS, INPYT-0UiPUT DEVICES, MAN-MA*HINE
S YSTEMS U

IDENTIFIERS: GENIE PROJECTP MULTIPROCESSING#
ON-LINE SYSTEMS (U)

THE PAPER DESCRIBES THE DESIGN OF THE COMPUTER SEEN
BY A MACHINE-LANGUAGE PROGRAMMER IN A TIME-SHARING
SYSTIM DEVELOPED AT THE UNIVERSITY OF CALIFORNIA
AT BERKELEY. SOME OF THE INSTRUCTIONS IN THIS
MACHINE ARE EXECU%0 By THE HARUWARE, AND SOME ARE
IMPLEMENTED BY SO'rT*ARE# THE USERs HOWEVER, THINKS
Or THWM Al-L AS PART OF HIS MACHINE$ A MACHINE HAVING
LXTENSIVE APP) UNUSUAL CAPABILITIES, MANY OF WHICH
MIGHT BE PART JF THE HARDWARE OF' A (CONSIDERABLY
MORE EXPENSIVE) COMPUTER* AMONG THE IMPORTANT

FEAYUME5 OF THE NACHINE A•Lj THE ARITHMErI¢ AND STRING
MANIPULATION INSTRUý.TICN YHE VERY GENERAL MEMORY
ALLUCATION AND CONFIGURAfION MECANISM, OND THE
MULTIPLE PROCESSES WHICH CAN BE CREATED BY THE
PROGRAM, FACILITIES ARE PROVIDED FOR COMMUNICATION
AMONG THESE PROQESSES AND FOR THE CONTROL OF

EXCEPTIONAL CONDITIONS. THE INPUT-OUTPUT SYSTEM IS
CAPABLE OF HANDLING ALL OF THE PERIPHERAL EQUIPMENT
IN h UNIFORM AND CONVENIENT MANNER THROUGH FILES
HAVING SYMBOLIC NAMES. PROGRAMS CAN ACCESS FILES
SBELONGING 1O A NUMBER OF PEOPLE, OUT EACH PERSON CAN
PROTECT HIS OWN FILES FROM UNAUTHORIZED ACCESS BY

OTHERS- SOME ME1NTION IS MADE AT VARIOUS POINTS OF
Tt4C TECtiNj.- ES OF IMPLEMENTATION, BUT TmE MAINJ

EMP'4AIz IS ON THE APPEARANCE OF THE USEROS MACHINE.
I-OR I (U)
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%Dw*d66 076 / /
CARNEGIE-ME6LON VNIV PITTSBURG3H PA OWP Of COMPUTER
SCIENCE
SYEPS TOWARD A c..NERAL PURPJSE TIME.SMARINE lySTtm
USING LARGE CAPACITY CORE STORA4E AND T$S/36O. IV)

MAR 6S 30? FIKCSRIC4ARQ to I
LAVERpHUGH C. IVAREHA#ALBIN Lo. JR

CONTRACT: SD-I144
PROJ: AF9i
MONITOR: AFOSR 6S-0743

Ur4CLASSIF1ED REPORT

-SUPPLEMENTARY NOTE! PREPARED.. FOR PRESCNTATION AT Tujk
NATIONAL CONFERENCE Of ASSOCIATION FOR COhIPUTIN4
MACHINERY, 1Y468

DESCRIPTORS*- (.OATA STORAGE SYSTEMS, Tlmt
SHARING~o INFORMATION RETRIEVAL*
PROGRAMMING(CONPUTERS,, COSTS, DECISION
MAKING, CYSE4NETICS, TIME, ALGORITHMSt FLOW
CHARTING, CORRIELATION TECHNIQUES IU)
IDENTIFIERS: $LARGE CAPACITY CORE STORtA4-;#
TSS(TI,,E 5HAR:NG 5iYSTEMl, OrIME SHARING
S~iSTEHS (U)

TAIS PAPER IS A CROGRESS AEPORT OF AN EFFORT AT
CAtNEGiIEMELLON UNIVERSITY TbODETERMINF 14OVI A
LARGE CAPACITY CURE STORAG.E FACILITY ILCS) CAN St
USED TO REDUCE THE DEMAND PA&ING OVERHEAD COSTS IN
THE IBM SYSTEM/360 TIME SHARiNG SYSTEM
(TSS/340) AND IN SIMILAR GENERAL P'URPOSE TIME-
SHARING SYSTEMS. A DISCUSSION IS PRESENTED Of MON
THE mUseER OF PAG.ING OPERATIONS AND THE COST*OF E .ACH
PAGING OPERATION CAN VE REDOJCED SY USINQ LCS AS
BOTH A SCAPPING WIVICE AND AN EXTENSION OF kEXCV~TA&ILE
CORE* TWO PR08LEMS WHICH ARISE AAE CONSIDERED.-
A NEO ALGORITHM ROR RELLASINfa CORE 15 PRESENTED AND
COMPARED WITH TWO EXISTING ALGORITHM$. FIN#,LLY,
RESULT'S FROM A FCASIBILITY IMPLEMENTAT30N OF THE
IDEA!;1 IN A PREaRELEASE VERSION OF TSS!360 ARE
PRESENTED AS A DEMONSTRATION OF THE VALID~IT? Of USING
LCS TO kEDVCE PAiING OVERHEAD* (AUTHOR) IU)

112

VNCLASSIFIF21 A00394



UNCLASSIF I ED

DOC PIEPORT BIBLIOGRAPHY SEARCH CONTROl. NO* A00396

-- • AD' 68 OB 9/2

COArNEGIE-MELLON UNIV PITTSBURGH PA DEPT OF COMPUTEP

SC ILNCE
A METHODOLOGY FOR EVALUATINQ TIME-SHAREO COMPUTER
SYSTEM USAGE,

AUG 67 ISIP GOLDoMICKAEL M. I
CONTRACT: SD- 146 NON'I-OZ 102 1 1 1)
PRO.j: AF?7 10
MON I TOR AFOSR 6-0O795

UNCLASSIFIED REPORT

DESCRIPTORS$ (eDIGITAL COMPUTERSo *TIME
SHARING)o MAN-MACHINE SYSTEMSo BEHAVIORs
PERFORMANCEIENGINEERING) t

PROGRAMMING(COMPUTERS) , PROGRAMMING LANGUAGES,
COSTS, TIME, LEARNING, FEEDBACK, PROBLEM
SOLVING, QUESTIONNAIRES, DATA PROCESSING SYSTEMS IU)

IDENTIFIERS: METHODOLOGY (U)

THE DEVELOPMENT OF TIMEOSHARED COMPUTER SYSTEMS HAS
LED TO MAJOR TEtIiNICAL AND PHILOSOPHICAL CHANGES IN
7T4f COMPUTER FIELD IN THIS DECADE, A LARGE NUMBER
OF DESIGNERS, M-.NUFACTURERES, AND USERS OF SUCH
SYSTEMS HAVE EAPENDED GREAT AMOUNTS OF EFFORT IN THE
DEVELOPMENT OF THE CAPABILITIES OF THE COMPUTER AND
THE MEANS TO LSE IT. HOWEVER, LITTLE OR NO EFFORT
HAS YET BEEN EwPENDED TO EVALUATE THESE SVSTEMS IN
TERMS OF THEIR USEFULNESS FOR PRESENT OR FUTURE
CUSTOMERS. THE RESEARCH REPORTED HERE HAS FOCUSED
ON THE DEVELOPMENT OF A METHODOLOGY THROUGH WHICH
TIPIE-SHARED COMPUTER SYSTEM USAGE CAN BE EVALUATED,
I1 IS BASED ON A STUDY OF THE CHARACTERISTICS AND
rOESIGN OF PRESENT AND PROPOSED COMPUTER SYSTEMSt AS

WELL AS RELEVANT BEHAVIORAL THEORY AND RESEARCH.
FIVE CATEGORIES OF VARIABLE5 ARE INCLUDED IN T HE
RE'-ULTING METHODOLOGY, NAMELY THOSE WHICH ARE
MEASURES OF: 11) THE COST OF USING THE SYSTEMI

(2) THE PERFORMANCE PRODUCED THROUGH THE USE OF
THE (MHPJUTER SYSTEMI 43) THE SPEED WITH WHICH
RESULTS COULD BE PRODUCED; ('4) THE AMOUNT OF
LEARNING RESULTING FROM THE USE OF THE COMPUTER
SYSTEMI AND (S) TH. ATTITUDES OF THE USERS OF THE
COMPUTER SYSTEM. (AUTHOR) (U)
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AD-669 30 9/2i
FOREIGN TECHNOL.OGY DIV WRIGHT-PATTERSON AFB OHIO

CERTAIN TIMING CMARACTERISTICS OF A MULTIPANEL
CALCULI.TING SYSTEM INEKOTORYE VREMENNYE
KHARAKIERISITIKI MNOGOPULTOVOI VYCHISLITELNOI

"SYSTEM)l, lUI

SEP 67 13P MISHURNAYAPH. V. I
REPT. NO. FTD-ITz'g-z32-47

UNCI..ASSrFIED REPORT

SUPPLEMENTARY NOTE; EDITED MACHINE TRANS# OF-

VYCHISLITELNAYA TEKHNIKA V MASHINOSTROENII (USSR)
S•. ~P)'*2O 194S, i

DESCRIPTON$S 4oDIGITAL COMPUTERS, REMOTE CONTROL

SYSTEMSI) TIME SHARING* MULTIPLE OPERATION,

COUING, INPUT-OUTPUT DEVICESo TELEGRAPH %YSTEMS_

VUSSR iUl

IDENTIFIERS: TRANSLATIONS, DIGITAL DATA

TRANSMISSION, MINSK-2 COMPUTERIUSSR) Jul

THE PRESENT PApiR IS A SEQUEL TO ONE ENTITLED

'THE MULTI-TERMINAL COMPUTERO BY THE SAME

AUTHOR. EACH TER.INAL IS AN INPUT/OUTPUT

TELETYPEWRITER LINKED TO A BUFFEI SECtI6N IN THE MAIN

UNIT, AN INTERRUPT SUBROUTINE IN THE COMPUTE IS

INITIATED FROM THE INPUT BUFFER WHEN NEW DAPO -RE FED
FROM ONE OF THE TERMINALS OR WHEN THE RESULOS OF

CALCULATIONS ARE TO DE TRANSMITTED SACK TO A -

PARTICULAR TERMINAL* THIS SUBROUTINE CONTAINS

PROVISIONS FOR A DELAY AND CERTAIN PRIORITY DECISIONS
TO ALLOW FOR AN OROER0.Y PROCESSING OF INFORMATION BY

THE COMPUTER. THE TIME REQUIRED FOR A PROCESSING
OF A PROaLEM ORIGIN4AT!NG FROM A TERMINAL IS'

CALCULATED. THE DELAY TIME FOR THE SIMULTANEOUS

OPERATION OF SEVERAL TERM'NAL$ IS ANALYZED AND THE

APPROPRIATE FORMULA$ ARE GIVEN, ALL DERIVED

EXPRESSIONS ARE VALID FOR ANY MULTI71ERMINAL .OMPUTER

SYSTEM- THE OPERATION OF AN INSTALLA1ION IN WHICH
THE I/0 TERMINALS ARE ARRANGED IN GROUPS IS

DISCUSSED AND IT.L ADVANTAGES ARE POiNTeD OUT. IN

THIS SYSTEM SEVERAL. TERMINAL• TIME*-;_aLE A St4NGLEI

COMMUNICATION LINE AND A SINGLE SECTION IN tHE INPUT
BUFFERs *Ui
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AD-669 368 9/2 6/4
SYSTEM DEVELOPMENT CORP SANTA MONiCA CALIF
HAND-PRINTEQ INPUT FOR ON-LINE SYSTEMS, IU)

DESCRIPTIVE NOTE: TECHNICAL MtMO.,
APR 68 poP BERNSTEINMe to I

REP7*. NO* TM-3937/000/00
-'CONTRACT:. F196ZB-67-C-OOO',, ~AS12- -6

UNCLASSIFIED REPORT

DESCRIPTORS: I*DATA PROCESSING SYSTEMS. CHARACTER
RECOGNITION). (.0PROGRAMMING(COMPUTER$).
CHARACTER RECOGNITION)$ INPUT-OUTPUT OEVICES,
MAN-MACHINE SYSTEMS, TIME SHARING, REAL TIME,
DIGITAL, COMPUTERS, CATHODE RAY TUBE SCREENS,
FLOW CHARTING IU)

IDENTIFIERS% ON-LINE SYSTEMS, Q*32 COMPUTER,
RAND TABLET (U)

THE DOCUMENT DESCRIBES A PROGRAM FOR RECOGNIZING
HANO-PRINTEýJ INFORtIATION IN REA4 T7ME, WHICH PROVIDES
ON-LINE COMPUTER USERS WITH A MEANS OF INPUTTING TWO-
DIMENSIONAL INFORMATION AS SIMPLY AS WRITING WITH PEN
AND PAPER, THE PROGRAM OPERATES UNDER THE TIME-
SHARING SYSTEM ON THE Q-32 COMPUTER AT SDC,
AND USES A RAND TABLET FOR INPUT AND A CRT
"DISPLAY IRFAR-PROJECTED ON THE TABLET FOR
OUTPUT). EACH USER OF THE PROGRAM BU1LDS A
UNIQUE CHARACTER DICTIONARYI BASED ON SAMPLES OF HIS
OWN INPUT CHARACTERS. FOR EACH USER, THE PROGRAM
CURRENTLY RECOGNIZES ABOUT 100 DIFFERENT CHARACTERS,
WHICH ARE CHOSEN FROM A LARGER ALPHABET iY THE
INDIVIDUAL USER. THE DOCUMENT DESCRIBES HOW THE
RECOGNITION PROGRAM INTERFACES WITH THE TIME-
SHARING SYSTEM; WHAT FUNCTIONS THE PROGRAM
PEPFORMS IN RECOGNIZING HAND-DRAWN INPUT; AND HOW THE
CHARACTER DICTIONARY IS CONSTRUCTED AND TESTED.
THE REPORT CONCLUDES BY SUGGESTING THAT THE
CHARACTER RECOGNIZER WILL REALIZE ITb GREATEST
POTENTIAL BY BEING APPLIED TO PROBLEMS THAT REQUIRE
FREE-FOUM ;RATHER THAN LINEAR K'61BOARp) iNPUT.
(AUTHOR) (U)
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AD-256 49C
ILLINOIS UNIV URBANA DIGITAL COMPUTER LAO| rLO,•-•AT I N• (U) •_-_ ,

M AR I IV GUCKEL..HNRY;KUNIHIRO.TOSHIRO_

= ~~CRO,0t r.tAL:• K.I •

REPT. :40. 106

CON~(TRACT: NONRIS-qi

UNCLASSIFIE0 REPORT

=DSCRIPTORS: *CIRCUITS, #DIGITAL COMPUTERS,

*TRANSISTORS, CODING, COMPUTER STORAGE DEVICES, DATA
STORA(3F SYSTMS,, ELECTRICAL PROPERTIES, FEEDBACKs

AGATES iCIRCUITS)t TRIGGER CIRCUITS IU

-O'RK CONCERN! TRANSISTOR SELECTION AND EVALUATION;

THE RASIC DESIGN PROBLEM, AND THE EVALUATION Or THE

;LOI.GATING MEMORY, THE PROPOSEU SYSTFM CONSISTS OF
-H FLOW-GATING FLIPFLOPS, WHICH CONSTITUTE A It/ WORD

(-1 TRAN•SISTORS PER BIT), THE READ-IN DRIVER

(18/14 TRANSISTORS PER BIT , THE REAO-OUT DRIVER/

(10/14 TRANSISTORS PER BIT), AND TERMINATION

EOUIPMENT (2/l1 TRANSISTORS PER BIT)* THE

SYSTEM LUSE:S rIVE TRANSISTORS PER BIT OF WHICA4 12/I14

APE G'4501i, q0/77 ARE N*10I AND THE REMAINING

PARTS AkE OF THE N-100 TYPEo THE TERMINAL

PP0ORTIES ARE GIVEN. THE AC BEHAVIOR IS

OiSCU•SED iN CONSIERAB.E DETAIL, THv RvADIN

SPEED, AFTER TOLERANCE CORRECTION, IS LESS THAN 90

NSEC.; THE READ-OUT SPEED IS IN THE VICINITY Of 0-

NiFEC t, VHEN REFERENCED TO THE INPUT OF THE RESPECTIVE

fRIVERS. THIS APPARENTLY SATISFIES THE PROPOSED

4FOUIREMENT OF 15n NSEC, ACCESS TIMES. (AUTHOR) IU)
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A-257 Oil
MkSSACHUSETTS iNST OF TECH CAM13RIDGE ELECTRONIC SYSTEMS

THONN.L DIODE CIRCUITS FOR SWITCtINqi THIN FILM
M• Ofti ES (U)

JAN 61 IV tDAVISPh:UL C.)
tREPT. ,qo. TMIOG

CONTIACT: AF)JI 616 54HR9

UACLASSIFIEo REPORT

OEscIIPTO.s: #DIODES, *PULSE GENERATORS, *SWITCHING
-cP-li-,cUltS, *TR-IGriEQ cIRCUIT', ARSENIDES, CIRCUITS,
CO4FPiTE4 STORAGE UEV|CES, COMPUTERS* DATA STORAGE
SY.VTC"4S, DESIGN, GALLIUM COMPOUNt). GERMANIUM,
MAGnE!TIC MATFRIALS, MATHEMATICAL ANALYSIS, THIN FILMS
15TORAGE DEVICES), TRANSMISSION LINFES IU)

IOE',TIFIE'iS: THIN FILMS, THIN FILMS
ELECTRONICS (M)

TN", CL-) IODE CIRCUITS APE INVESTIGATED
THE O:lET ICALLY 45 A SOURCF. OF HIGH-SPEED CURRENT
P~JlSS CAPABLE Or SWITCHING THIN FILM MCMORIES IN THE
ORI.FR OF TENS OF mILLIMICROSECONDS. BREAK-POINT
hO), EL5 OF THE CHARACTERISTIC CURVE ARE CONSTRUCTED
AIL) PIECFWISE •oINEAR ANALYSIS IS USED TO PREDICT AND
•XTRAP.,AP .'rFR UMENT.. RFLILTS# THREE bASIC

CIRCUITS WYERE CHOS.tEN AS DRIVERS FOR VARIOUS LOAD
FORMS AND LEVPLS. THESE WERE TRIFO IN THE
LAPf,94TORY ANO) RESULTS ARE GIVEN. EACH OF THESE
CIRCUIT. UTILIZED A NOVEL QUICK-RFCOVERY FEATURE
"I-AiCH ýIrAS RESPO)NSIBLEF.'OR AI$OUT ONE-HALF TO TWO-
T.'•lOiS OF THE S'JM OF THE DIODE PEAK CURRENTS
NECFSSAPY FOR A G1VEN LOAD CURRENT* THE RECOVERY
TI•F AA MADE CQUAL 10 THE PULSE •ok"DTH, WHICH WAS 20
HILLIMICROSECONDS, THE TRIGGERING DELAY TIME WAS
AP•ROx•IMATELY ONE-HALF THF PULSE WID)TH FOR ALL THREE
CiC(UIT.3. IT -NS CONCLUOFO THAT TtlNNEL DIODES CAN
BE IJSEO TO DRIVC THIN IAIA.NETIC FILMS IN STRIP LINES
,I T SE -•PEErD DESIPFO. (AUTHOR) (U)
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AD-757 I 8J
j 4ASSACHUSE'rTS INST OF TECH LEXINGTON LINCOLN LAD

CRYOSAR MrMORY DESIGN
I-lAY 61 IV J4OHNS TN R . I!i ~ ~REiT* WO') 51G O004.4'• • ---:_-.

CONTRACT: AF19 604 700 _

UNCLASSIFIEO REPORT

DESCRIPTORS: *COMPUTER STORAGE DEVICES, *OATA STORAGE
SYSTIMS, *CLE.TRICAL EQUIPMENT, COMPUTERS, DESIGN.
ELCCTRIC FIELrS, GERMANIUM, IMPURITIES, IONIZATION IU)

THE COMIPENSATED CRYOSAR IS A NEGATIVERE:SISTANCE
TvO-TERMINAL DEVICE UTILIZING A SULK EF7ECT IN
'3RRMA'.IUM AT LIQUID HELIUM TEMPERATURES, ITS USE IN
"A COMPUTER MVMORY IS FONCREEN BECAUSE OF ITS OISTASLE
NATULr ANt ITS FAlE Of FABRICATION IN LARGE ARRAYS.
-'OWEV'.'R, CARUFUL CONSIDERATION OF OEVICE ANO

CIRCuIT PARAMETEPS IS NECESSARY IF A SUCCESSFUL LARGE
-4c.MOIRY IS TO BE hCIIIEVEDt (AUTHOR) fUl
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AD-2',9 229

1141EANATIONAL OULSINESS MACHINCS CflRP POUGHKEEPSIE N Y

PRIJECT LIGHTNING U

,o v &O IV

CONTIPACIH NOASR775119

Ut4CLASSIFIED REPORT

-C 5 EC 1 1P T 0RS: *COMPUTER STORAGE OEVICE~s oc~t¶PUTCRSo

*CPY('GENICS, *DATA PROCESSINq SYSTEMS, #DATA STORAGE

SY4STVmS, sS tTC$ING CIRCUiTS, CIRCUITS, DESIGN,

NAVEtIAL'i, MATHEMATICAL LOGIC, MEASURLMENT,

SkVPF RCONOUC TO S q T HERMAL COND UC T!1V ITIY TH IN F ILMS

(STnPAGE DEVICESI# TRIGGPR CIRCUITS (U)

IDENTIFIERS: LliHMTN1NG PRaIJECTs THIN FILMS*

THIN FILIS ELECTRONICS (U)

AOnPK ')A'3 CONTINUEf' IN CRYOGENICS AND ASSOCIATED

MACPINE ORC-ANIZATION DEVOTED To fVALUATING THE

FEACIA14ITY OF A COMPUTFr, SYSTEM CAPARLE OF

PF.E'R'iI~NG BASIC LOGIC OPERATIONS AT A RATE OF 100F

MC* IT IAS CONCLUDED THAT SUOSTANTIAL IMPROVEMENT

IN TAIE EFFICIENCY OF A KILOME63ACYCLE CRYOTRONIC

MA'CHINE CAN lE O6TAlNEU H*Y REDUCING T14E PLANAR

Dli E.l5 VINS OF THE CIPCUITS AND USING A 1SUBSTRATE

HAVING~ HIGH Tp4ER,4AL CONbUCTIVITY, EFFORTS WERE

."of TO TF1 w4tCW CAN BE USED FOR

cirCUITS AND "WHIICH 4ILL ALLEV14TE THE HEAT PROOLEM (5y

1-4rREASING TmE TtHFRMAL CONWDUCTIVITY TO THE aATHi A

FJ;ST SET Or RESULTS IVAS Ot'.TAINF.O IN THE MULTIPLEXING

STUDY AqD PRELIMINARY DATA ON THE EFFECT OF QUEVE

LEN(rH ARE R.EP(ORIEO. A PLAN TO DESIGN AND CONSTRUCT

A "!;H-SPEED ADDRýSSARJLE mE'AOR' r-AS PREPARlEtD THE

MOOrIC'ICATtONS OF THE CRYOT~iON NETWORK SIMULATOR

RES1"1JEO IN SIMULATION RFSULTs THiAT AGREED WITH

EA(F C1I ENTAL. RESULTS FOR SLOW CROSSED-FILM CRYOTRON
CIF~CIT5~(U)

nJNCLA;SIFIEn 
8003196



UNCLASSIFIEDO

nVC -LPOPT RIBLIOGRAPHY SEARCH CONTROL NOs 800)96

AD-2!9 )76

TEXAS INSTRUMENTS INC DALLAS

StLICON SEMICONDUCTOR SOLID CIRCUITS fU

MAY 61 IV AROWERW;LLIAMICRAGONHARVEV'I
C O m7RACT AF)? 600 42210

"MOJITOOr ASO IR7 C60 Vi

UihCLASSIFIED REPORT

DESCRIPTORSI *DIODE%, *SEMICONDUCTORSt ,TPANSISTORS,

ANHYDRICES, BORAtES, BORON, CAPACITORS, CHLORIDES,

CIRCUITS, CLEANING, CONTAINERSt DESIGN, DIFFUSION,

DIGITAL COMPUTERS, ELECTRICAL PROPERTIES. EVAPORATION,

mANUFACTURING METHOoS. MEASUREMENT, METHYL RADICALS, __

OXIDE5, PHOSPHORUS; PHOTOENGRAVING, PRINTED CIRCUITS,
SILICO'J, SOLID STATE PHYSICS, SUBMINIATURE ELECTRONIC

EQUIPirNT, TEST SETS, THIN FILMS ISTORAGE DEVIC•$I,

TRIGGER CIRCUITS UU)

IDENTIFIERS' THIN FILMS, THIN FILMS

E4ECTqON! Cs (M)

PROCESS TECHNINUrS REQUIRED FOR THE FABRICATION OF

SEMICONDUrTOP NETWORKS ARF BEING ESTABLISHED*
STU)IES OF SILICON SLICE PREPARATION, DIFrUSIONt

CONTACT FORMATION. FILM DIRLECTRICS AND TEST

RTRtJctURE; ARE DISCUSSED. EQUIPMENT ASSEMBLY
TFCHNIDUE$ FOR A SERIAL, DIGITAL COMPUTER ARE

IN•VESTIGATED& (AUTHOR) (U)
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')L11 REPORT 03I8LIOficrAPY SEARCt_ CONTROL NO. 8000)17

AO.2--'? 1 17
(tO*'PUTER Te'Hlim!UtS LAS STANFORD PESEAACH INST MtNI,.O PARK

F'J'D0AMF'iTAL, INVESTIGATION OF DIGITAL COMPUTE~R STORAGFr
AN:) ACCESS TECIINIGIUES U

9'A Y 61 IV MILLER,50'al

CONTGiACT: AF20 6U2 2227

UNCLASSIFIE0 REPORT

DESCPIPTORS: *COMPUTER STORAGE DEVICES, *DATA STORAGE
SYSTEMS, *DIGITAL COMPUTERS, CAPACITORS, COS TS, DELAY
LINJS, FERROELECIRICITY, MAGNETIC CORE$, mAGNETIC
TAPF, NEGATIVE RESISTA.NrC: CIRPCUITS, PHOTOGRAPHY,
SLIPE.PCONDULCTIVIIY, 5W!ITCHItNG CIRCUITS,
THE PP1O0PL AST IC S (U)

COMPUTER TECHNIQUFS LAB., STANF Rn RESEA CH
INSTe, MENLO PARK, CALIF* FUNDAMENTAL
IN'JCSTIGATION OF D!41TAL COMPUTER STORAGE AND ACCESS
TCCHAIQUEa- ArPT# FOR I APR 60-1 APR bl, aY
S. IF, Mlk.LEPe MIAY Alt OP. 1NCL. ILLUS, 112
REFS. (COM'TRACT AF 10(602)2227, PROJ.
4 1'7' R'4ADc TR 6 1-1I1TA )UNCLA SSI FI ED RFPORT
DESCRIPTORS! *0161TAL COMPUTERS. OMEMORY
DE"ICES, *DATA STOPAGPE SYSTEMSo SWITCHING
C1PC'JITS* MAGNETIC CORES, FI.PROELECTRICITY,
CAPACITORS, NEGATIVE RESISTANCE CIRCUITS,
OELI)? LINES, PHOTOGRAPHY, UPERCONDUCTIVITY,
COST'i, MAGNETIC TAPE* MAGNETIC CORE SWITCHES.
OPEL.-ENDED 7ERMS: THERMOPL.ASTIC RECORDI'NG,
THIE ARTIFICE OF A CONCEPTUAL MODEL OF A STORAGE
UNI1T WAS USED IN ORDER TO CLASSIFY THE VARIOUS KINDS
OF S)TORAGE UNITS ACCORDING TO THEIR TERMINAL

C:~.ACI~iS~C~.THE INP-ORTAINT !FRM~i'jAL
CH~AP-ACTCRISTICS ARE THE ';TORAGE CAOACITY, SPEED AND
ORPFR OF ACCESS- THZ OPFRATING MODE, AND THE
PEPmANENCE OF THE STURED DATA, THIS MODEL WAS
DISSECTED INTO FOUR FUNDAMENTAL PARTS, AN AGGREGATE
OF STORAGE REGISTERS, ACCFSS EQUIPMENT FOR SELECTION
AI4, EXCITATION OF IHE DESIRFI) REGISTER THE SENSING
EQUIPMENT FOR DETERMINING THE DATA STORED IN THE
REC~iSTER, AND THE ORGANIZATIONAL S;CHEME USED FOR
Till 1R INTERCONNECTION, THE VARIOUS TECHNIQUES FOR
ACfIIEVINC THESE FUNDAMENTAL OPERATIONS, EITHER IN USE
ORP E 1MG DEVELOPED, ARE OUTLINED ANo) DiSCUSSED,
THE RELATION 9ETWEEN THE USE OF PARTICULAR
TErHNIqUFS IN A STORAGE UNIT AND THE POSITION OF THAT
STOPAGE UNIT ON THE CAPACITY VS SPEED 6RAPH IS SHOWN
0*ITH SO11E PREDICTIONS FOR IMPROVEMENTS.
9jkuTH0R1 122 (U)
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UtICLASS I F i£ED

I)uC REPORT |lb3LiCleRAPHY SEAHC. CONTRO•. NO, BO00196

AD-260 !118

C('iPUTE'F TECHNIQUES LA6 SrANrORD RESCARCH INST MENLO PARK

CAL IF
MAGNETIc CORE ACCI:SS SWITCHES I.I

MAY 61 IV HAYNFSJOHN LitMINNICKiROBERT Csi

CONTRACT: AF3O 602 2•27

UNCLASSIFIED REPORT

0D-CN IPTOPS: @-COMPUTER STORAGE DEVIrq,5 *OATA STORA4E

SYSTEMS, *DiGITAL COMPUTERS. ALGEBRA, DESIGN,
ELFCTPONIC SWITCHES, MAGNETIC CORES, MATHEMATICAL

ANALYSIS- MATRIX ALGEBRA* SWITCHING CIRCUITS IU)

A NU10ER OF THE MORE COMMONLY KNOWN MAGNCTIC CORE

ACESS SNITCAIES ARE COMBINED IN A SiNGLE ANALYTICAL

MODEL* IN ADDITION TO YIELDING AS SPECIAL CASES THE

KNOAN ACESS SWI1CKES ON WHICH IT IS BASED, THiS MODEL

PRODUCES MANY APPARENTLY NEW SWITCHES-

RELATIONSHIPS AMONG THE VARIOUS PARAMETERS IN THIS
MODEL AK.E DEVELOPED IN SUCH A WAY THAT THE DESIGNER
MAY c(OO5E THC NUMBER OF DRIVCRSe THE LOAD-SHAR!Nd

FACTUlH, THE NUMBER OF TURNS OF WIRE PER SWITCH CORE

01O THE MIAGNITUDE OF THE MAXIMUM DISTURBING
MAGNETOMOTiVE FORCE WIIHIN CERTAIN LIMITSP AS

FURTHER AIPS To THE DESIGNER, A NUMBER OF TABLES ARE

INCLur•FD AND ALGORITHMS ARE GIVEN WHICH MAY BE USED

TO MATCH THE S*ITCH PROPERTIES CLOSELY TO THE DESIGN

RFQUIREMENTS* SEVERAL METHODS ARE DEVELOPED FOR
C('ONOMI7ING ON THE NUMPER OF DRIVERS USED IN
SVITCHES, AND CERTAiN SPECIAL ACCESS SWITCHES ARE
TREATED. THE CURRENT KNOWLEDGE IS REVIEWED ON A

iftIRI.Y RECENT AND IMPORTANT CLASS OF ACCESS

•'*ITCWF5. KNOV4N AS LOAD-SHARING ZERO-NOISE SWITCHES#

FUND M NTAL THEORSM IS PROVED THAT SUCH SWITCHES CAN

HAvE t-;O M•RE OUiPUTS THAN INPUTS. SLeVERAL NEW

CLASSES OF I.OAD-SHARING ZERO-NOISE SWITCHES ARE
rFVELnPED AND ANALYZEDI IN PARTICULAR. SWITCHES AR[

OFvELOPEO ýHICH FOR A GIVEN NUMBER OF OUTPUTS ALLOW
MOR.F FLEXIVILITY IN THE CHOICE OF THE LOADSHARING
FACTOR THAN FORMERLY WA, THE CASE. (AUTHOR) (U|
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IUNCLASSIrE$ n

DflC RVORT BA3iLOORAPHY SLARCH CONTROL NO4 B00916

RADIO CnRP OF AMERICA CAPIDEN N J INOU$TRIAL ELECIRONIC
PRODUCTS
PRO, CCT LIGHTNING IUI

Iv

UNCLASSIFIED REPORT

OESCIdPTORS: *CIRCUITS, *COMPUTER STORAGE DEVICES,
*OATA PROCESSING SYSTEMS, *DATA STMRAGE SYSTEMS,
00O64TAL COMPUTERS. 'DIODES, COMPUTERSt DESIGN,
-INSTPU4ENTATIONt MATERIALS. MATHEMATICAL LOGIC,
RECTIFIERS, SEMICONDUCTORS, SWITCHING CIRCUITS (U)

tOEtTIFIERS! LIGHTNI'N PROJECT (U)

¢QNT•!1TS: MILLIMICRO)SECOND LOGIC CIRCUITS
CLCCK POWERED CIRCUITS OASEBAND CIRCUITS
MMORIE FABRICATION NMEORY TEST MACHINE DESIAN
SYSTEM STUDIES INSTRUMENTATION (U)

124
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UNC I. A S SIr I fI 0

')DC REI'OP7 PIBLIOGRAPH-Y SEARCH CONTROL NO, 000?t6

AD-760 46)
i' (wRP OFr AMERICA CAMDEN N J INDUSTRIAL E'.ECTRONIC

PRODuCTS
PROJECT LIGHTNING (U)

IV

Ut.CLASSIF IED REPORT

DE'5r Ip TOQS. aCOMOUTER STORAGE ODEVICE,• COMPUTTRS,
*DA/TA PFkocFSS!NgG SYSTEMS. #DATA STORAGE SYSTEMS,
*'9TUI~pC Tl'urs. *TqIODES, CIRCUITS. D'SIGN, DIODES,
* LIL'RON• 'thL~ S, FLRRITES. GALLIUM COMPOU',DS.

GrPMAtJIUM. MATI•T•MATICAL ANALYSTS, MATHEMATICAL LOGIC.
R•CTIFIERS, SEMICONDUCTORS, SOLID STATE PHYSICS,

TrANS I STGRS I vI
IDEPF IFIRS: LIGHTNIN6 PROJECT i.?

TIS "UPPLFMrTAL REPORT PRESENTS MATERIAL NOT
COVER•E IN THE MI•N COVER OF IRR--A, THE MAIN
TOPICS ARE: EXPLORATORY RESEARCHt DEVICE
PFSEP.RCH ANID PRODUCTION, AND CERTAIN ADOITIONS NOT
Ct'.PLETED IN TIME FOR INCLUSION IN THE MAIN REPORTt

THESE COVER AREAS IN CIRCUIT AND MEMORY
OPVELOPMENT. (AUTHOR) (U)

125

UNCLASSIFIED 800)94



IF

Otvc HCPoR- 4116LIO~flA~ly SEARCH4 CONtROL N4O, 00O1?6

RAI I J CORP OF AMEPJCA CAMDENt N i INr~j~ftftAt ELEcTPRONE(

PROJECT LiGHTNING (U)
IV wAftSURTONoPEF~l

UNCLASSIFIF0 REPORT

DESCý.IPTORS: .COMP')TFR STORAGE r:Vt-ESz +COM4%ti-ERS~
00AIA PRCESSINJs SY$TtMS. *DATA ;(ORAGF SYSTEM4S,
CUICtIITSi DSAGN6 MATF411ATICAL Loc.ICIU)
IDETIF~iF45! LlGtiTtNING PROJIVC7 (U

0OiTENTS; THE PRCtiISE OF PPUJECT LIGHTNING
SYSTEM STunIES INPUT?-OUTPUT COMPUTERS A SMALL 40
SIT CO-MAiTER SYSTEM OESIGN OF A LAR'jE 4e-SIT V

126
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UH(LA'SjtP| itED

KC P'POfRI BIBLIOGRAPHY S-IACH CONTROL NO# 800)94

AO ~0 ý0
SIANFOR0 R t() IU CAL!F STANFORD ELECTRONICS LADS
T"C SELECTION PROBLEM FOR MINIMAL-STATE SEQUENTIAL
CIRCuITS fU t

IV OAVDOSON.**HW f

UNCLASSIFIED REPORT

DEICRIPTORS: *CIRCUITS, .DATA PROCESSING SYSTEMS.

*OATA 11OAGE SYSTEMS, *SEQUENCE SWITCHES, *SWITCHI|N

CIOC')ITS& DIGITAL SYSTEMS# EQUATIONS, MATHEMATICAL.
L')GIC. MhIRIX AIGEARAt STATISTICAL ANALYSIS#
THEURY (U)

SrECHNItQlL IS DISCUSSED THAT WILL SELECT FROH THE
SFT Or HINIMF•L-STAT2 CIRCUITS THOSE WHICH WiLL HAVE
THE LOWEST EXPFcTFO lOGIC COST÷ THE RELATION
ICTAEEN INFORMATION CONTENT AND THE EXPECTED COST OF
THL LOGIC IS CLEARLY OE4ONSIRATCO FOR THE CASES

DISCUSSED# THIS INOICATES THAT IF CIRCUITS CAN OE

OESIGNED TPAT HAVE SHALL INFORMATION CONTENTS. THEY
WILL ALSO HAVE INEXPENSIVE ASSOCIATED LO'!tC: IT
HAY SE POSSILE TO FIND DESIGN PROCEDURES THAT WILL

IENERATE CIRCUITS WITH SMALL INFORMATION CONTENT$ AND
TWUS qITN LOW-COST LOGIC. ALSO& It SEEMS

PFASONABLF TO EXPPCT THAT A RELATION SHOULD EXIST
'qET-EFN AN APPROPRIATELY DEFINED INFORMATION CONTENT
FOR THE CIRCUIT'S tNPUT-OUTPUT SEQUENCES AND ITS

F INFORHATION CONTENT. tAUTHOR 0 (U)
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t( 12- IT -1 1 -1 L I OG~IZAft~"' ';E AN CHi CONTROL NO,~ e00114

AD-?61 27,
Rkl OF A~ .MERICA CAý!rt N J rjuc'NSE ELECTRONIC

MICP~3-I4ODULE PRODUCTION PROGRAM 4)
IV

9CLAS5IFIED REPOT

!Fsc I~PTo'?r' .CICUT151 tbMAN~UVACTVRttNC mETH'ODS.
#5UHM4 lINJ"RF ELECT40NIC EQUIPMEN~T. CERAMIC"
CAPAC!TlR5* COMMI)N!CATION EQUIIPMENT, COMP UTERSiý

CQ~A~,c~rýTi--L !iOLDOtRS, CR Iý%&-!! DESIGN, 0IODE$.
MATE'RIALSo PACKAOED CIRCUITS* PROWI~CrIOot 4VARTZo
RELIAOILITY, ASSJTO;ýS, SIt'jcO TE'3TS. TIti N
FItLYS (STOR~AGE DEVICE~S), TANStSTJqS fu)1

lOE:4TtricRs: At4/tRC~flt AN/TYK-9# THIN
rILMSi THIN FILMS ELrCTRONICS iu)

UNCLASSIFI~t 000394



nij !rPOR7 QIiiLJnPiP;4T ~E AH CH CONTROL NO. SO~tl

AO-267 107
15PE"RY RAND) CORP ST PAUk MIN#4 UNIVAC DErEN41f By IE

PROJECT LIGHTNING9 VOLUME 11 U

UNCLASS I FI n REPO(RT

of scrI PTORIjx I *OIGtTAL COMPUTFps, *ELECTRODEOSITION.
*MAV.~jVTIC TAPC. *PROCESSING. COMf'UYER LOOJC, COMPUTER

~T~Ar? '~V~SDATA PROcESSIUPl SYSTirMSt DATA lTqftAG~t
5iy5TEN!;, VCýROMAGNE:TIC tIATERTALS, r ILmS. GLASSIVI
IDEN11FIER$1 LIC.iITNINC( POJECI(U

QtSCARCH TO SERY" AS lH(: BSIiS FOR THC EVOLUI TON Of
AN~ ULTRAH1GH"SPECO DATA-PROCESSING SYSTEMI IS
'LM'IA'R3ZEU. TH'E tFFEC'" Of RATE Of~ OjE?05f1O014i

GLASS CLEAlIING TEHiUES. AND oifrcRCNT IYPES Or
GLASS SUBSTRATES ON THE MAGNETIC PROPERTIES Of
VACUUM-D~EPOSITE.D PERMALLOY FILMS WERE STUDIED#

RTSOP DEPOSITION RANGING FROM 10 AiSEC 9O '200
A/SEC AERE rOUNlD TO HAVE NJO FrFECT ON H SUP C
AND) H SU83 K OJITIIIN Itii ERROR Of THE EXPEftIMENT.
TH4E m&GNETOELASTIC STRAIN COEFFICIENT OECREASED
SLICGtTLY V~ITi' INCREASING RATE IN THIS RANGE.

OPTImJII MEHCV~oS Or' MAK ING ELECTRO-OEPOS I TE
DERMALLOY FILM'S WIERr INVF.STIGATEDo METHODS WERE
DEVELqPED TO REDUCE THE COMPOSITION VARIATIONs
MAGNP.TIC PROPERTIES OF THE PERMALLOY FILMS MADE ARE
qrLATIVELY POOR* AOTH4 THE ANISOTROPY FIELD AND THE
(OERCIVE FIELD ARE RELATIVELY LARGE# AND MA4NETIC
DROPE~tIES EXHIBIT A LARGE RANGE OVEIk AN ARRAY.
Ob4ER IN~VFSTIGATION CONCI[.4Evi. ArroARATUS AND
INSTRIJ,.ENTATTON, MEASUREMEN4TS, MIRNYCHING AND

AKID THE LIGHINING TES. MACHINE* IAJTHOR)
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IVk 'y-AfAD CVlP ST PIUL MiN~ UNJVAC DCjriijE ývyr4

P~JErLIG"lrN11~aw VOLJMf (v)
IV

0i CLASSIFIEP PEIPOPT

~sc.itplo~:jl *COMP~UTER STORAOC DEVICESt *DATA S13940CSY'TF4S, #HANTIC PR~OPERTIES. CoI"PUTER t061C. DATA
p~iesi4 wSi~tmsf oesIGNs FERIOMAGNpli( MATCO!ALS,

CO~rNTr,~ LIGiiTNI1r. T&EST MACHINE LQ4IC LOG3ICOEStGN OF THE 414WTNjN4 1CE1T HACHtN LOGIC
P90GRESS CLOCK raq, JUNE bt1l,'SIRATION UtjNy
LOGIC CIRCUITS t.OdIC TEST DEVICE
SATRATIP; OR.INM/ERIER LOGIC DRIVER CIRCUIT
C'JR~iT-STECRI.NG JNVgFtfG*TIONS $TN~lEc~INVcATEp
C3UNTERr' MEMOkRY C1RAV~tt SENSE AMdPLIMIERS
OMT UNSE DIt3ZT LOOP C14CUIT JUNt D4140NSTRATION

SYSTEM MEMORY STACK DESIGN TMEOQFT1CAL
MACNETIC rtLM CORE INVESTIGATIONS4 OVER~LAY
DES;SN PACKA411s4o INTERCONNECTI~TONS MODUILES

.s'tvF JEMuOWSTRATION UN'IT (U)i

UNCI ASS Irl n



ir I AqrIn

I N TF''i#skT N AL SU ;ijNf[55S MA CMI NCS Q'RP PWOJJ)j tufl tPi it f V
PR~,pL(T L!{riT1'iNiC 41)

I IV
c~o'TRAC T : Ncnsfl77vo8

utfdC L A S I I~f n Rr nv

t)t S CAtI PTc~S rRj COW'LITER S10RlIE OtvTCC:S, *COMPUTERS,
4ýyG~C; vDAIA STO~kGE SYST'EMS, .#SUPERCQNOLICTOAS,
CIPC'U5.S COMPUTER L&G'C. tLEC!rRICAL PROPE!TiE$.
MOLECULAR PrAMS, N';C;FTON PHYSICAL CHEI4ISTRY,

SUP#C~.SYiIITY S?.IIhNlG C 'iCUI FS. liEt~H'AL_
CO'D-.-c1IV~rY. IM14t ýýIrS- I3'ORACGE DEVICES1,4 tff!§GER-

IDC?;TIPIERS! LIjGHTNJI;ýG PROJECT vI
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UN CLA SSI F ED

ODC REPORT BtBLIOGRAcHY SEARCH CONTROL NO, BOO&4

) • A D-26'• 22 7

SILCO f4EVPORT BEACH CA A AERONUTRONIC DIV
A MAGNETIC INTEGRATOR FOR THE PERCEPTRON PROGRAM (U)

SeP 61 IV HAWKINS.J#KsIMUNSCY9CoJ#I
STAFFORD.R.A*,

REPTt NO, U IO105
CONTRACT: NONR2117O0

UNCLASSIFIED REPORT

DESCRIPTORS! *ANALOG COMPUTERS, *COMPUYER LOGIC,
*DIGITAL COMPUTERS, COMPLIER STORA4E DEVICES# OATA
STORAGE SYSTEMSo INSTRUCTON MANUALS, INTEGRATORSo

LEAPNING 
IU)

*r ReSFARCH CONCýRNS A SPECIALoPURPOSE ELECTRONIC

C'0v'PUTEq WHICH CAN RE bSCRIBED AS A HYBRID ANALOG-
0IGITAL MACHINE WHOSE E•EMENTS POSSESS CERTAIN LOGIC
A'-(4 MFM3PY PROPERTIES, THE DIGITAL ELEMENTS O THE
COMPUTER ARE UNIT-DELAY MEMORY ELEMENTS WHOSE BINARY
OUTPUTS ARE LINEAR-LOGIC THRESHOLD FUNCTIONS OF ITS
INPUTS AND OF ITS IAL06 STORAGE ELEMENTS. THE
"ANALOG ELEMENTS ARE, STORAGE DEVICES WHOSE VALUES CAN
BE CHANGED BY INCREMENTAL AMOUNTS AS A SPECIAL
FUNCTIONJ OF THE STATES OF THE DIGITAL ELEMENTS AND
(MINARY, INPUTS TO THE C0MPVrER, THE MACHINE
WAS CONCEIVED A3 A GENERAL-PURPOSE EXTENSION OF THE
PERCEPrRON MODEL. A BASIC FORM OF THE PERCEPTRON

19 A NETWORK CONSISTING OF A FIRST LAYER OF FIXED
LI'EARLOGIC ELEMENTS, FOLLOWED BY ONE OR MORE LAYERS
OF A.)APTIVE ýVARIABLE COEFF!CIENT) LINEAR-LOGIC
ELFMENTS. LOGICAL FEEDeACK ICROSS-COUPLING) I1

(ACHIEVED lY PERMITTING CONNECTIONS FROM SUBSEQUENT TO
02"R LAYERS IN THE NET. tHM COMPUTER DESCRIBED
CONSISTS OF 32 $ASIC PERCEPTRON. ELEMENTS. TOGETHER
WITH APPROPRIATE INPU7 AND CONTROL CIRCUITRY. BY
EXTERNAL CONTRCLo ANY ONE OR MORE OF THE ELEMENTS MAY

BE MADE EITHER A FIXED LINEAR-LOGIC ELEMENT OR AN
ADAPTIVE ONE. BY MEANS OF PROGRAM BOARD WIRING. ANY
OESIRED NETWORK STRUCTURE CAN BE ARRANGED BY
INTFRCO,4NECTING SUITABLE ELEMENTS. (AUTHOR) (U)
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UNCLASSIFIED I
POC "EPORT BIBLIOGRAPHY SEARCH CONTROL NCo 900194

AL)-26'4 5
CALIFORNIA UNIV BERKELEY ELECTRONICS RESEARCH LAB
A DISCRETE COMPENSATOR FOR SAMPLED-DATA SYSTEMS USING
MAGNETIC CORES AS STORAGE ELEMENTS (U)

M AY A| IV LENOARTS,G*GoI

REPT. NO# S60 t156
CONTRACT: AFI8 600 I121
MO"IITOR' AFCSR 1I'tI

UNCLASSIFIED REPORT

OESCRIPTORS: *CIRCUITSt *DELAY LINES, AMPLIFICRS,
COMPUTJR STORAGE DEVICES, COMPUTERS, CONTROL SYSTEMS,
DATA STORAGE SYSTEMS, DESIGN, FUNCTIONS, MAGNETIC
CORES, SAMPLING IV)

T HE CONSTRUCTION OF A DISCRETE COMPENSATOR 10 BE
JSEO IN A SAMPLED-DATs CONTROL SYSTEM IS DESCRIBED.
THE COMPENSATOR EMPLOYS A DISCRETE DELAY LINE
UTILIZING MAGNETIC CORES TO STORE, IN PULSE-WIOTHwMODULATED FORM, THE SAMPLED VALUES OF THE SIGNAL9

Ti41S SYSTEM REQUIRES NO RELAYS OR STEPPING
SWITCHES; EVERYTHING IS SOLID STATE EXCEPT FOR THE
AMPLIFIERS USED IN THE SAMPLE AND HOLD CIRCUITS,
DEMODULATION INTEGRATORS, AND COEFFICIENT
MULTIPLICATION, THIS TAPPED DELAY LINE OPERATES

LIKE A SHIFT REGISTER* A GROUP OF TOROIDAL CORES
WITH COILS WOUND ON THEM ARE CONNECTED IN SERIES*
EACH CORE IS SET TO NEGATIVE SATURATION; THEN A
SIGNAL IS IMPRESSEO ONTO THE FIRST CORE IN THE CHAIN
POR A CERTAIN PERI D OF TIME, NEXT, A RESET SIGNAL
IS IMPRESSED ONTO THIS FIRST CORE, AND SIMULTANEOUSLY
A SET SIGNAL OF THE SAME AMPLITUDE IS IMPRESSED ONTO
THE S•COND CORE. THUS THE FIRST STEP OF THE
SHIFIING I ACCOMPLISHED. THIS CAN BE REPEATED AS
OFTEN AS DESIRED, DEPENDING ONLY ON HOW MANY CORES
ARE IN THE CHAIN, (AUTHOR) 4U)
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UNCLAISIF ICE

f •iC RCPORT 6|0LICGRAPHY SEARCH CONTROL NO. BOO3996

iR00I CORP OF AMERICA CAMDEN N J INDUSTRIAL ELECTRONIC

PRODUCTS
PROJECT LIGHTNING (u)

IV WA9BURTON,PETER;

UNCLASSIFIED REPORT

o.ESCRtPTOS: *OATA PROCESSING SYSTEMS, QDIODES,
CIRcL;its. ConIN3- COMPUTER LOGIC, COMPUTER STORAGE
OEVICESt COMPUTERS. COSTS# DATA STORAGE SYSTEM5,
DESItN, MATHEMATICAL LOGIC, PROGRAMMING (COMPUTERS),
S*ITCHING CIRCUITS (U)

T.O QUESTIONS ARE RAISED ABOUT THE SCOPE OF
PROJECT LIGHTNING STUDIES. ONE QUESTION ASKS
*WY A KILOMEGACYCLE COMPUTER MORE SUITED TO
SriFNTIFiC WORK HAS NOT COME OUT OF THE STUDIES,

- $ TH.: SECONO QJESTION POSEý THE PROBLEM OF TYPING
$SEVERAL MACHINES TOGETHER* A SHORT DISCUSSION OF
THESC TOO QUESTIONS IS INCLUDED. AUIOTMER PROBLEM
IS VISCUSSED AS TO HOW BEST TO PREARE FOR COST
ESTIMATING A TUNNEL DIODE COMPUTER# THE
INSTRUCTION REPERTOIRE FOR THE LARGE MACHINE OESIGNWAS REVISED. ALSO, A FIRST DRAFT OF AN INSTRUCTION
REPERTOIRE FOR A SMALLER. THREEADDRESS MACHINE IS
PRFSENTED. WORK WAS BEGUN IN FLOW CHARTING THE
INSTRUCTIONS AND TRIAL PROGRAMMINO INPUT-OUTPUT
ROUTINES. (AU00OR) (U)
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UNCLASSIFIED

DOC REPORT BIOLIOORAPHY SEARCH CONTROL NO* BOO94

AD-?64 4ý?

RADIO CORP OF AMERICA CAMDEN N J INDUSTRIAL ELECTRONIC

PRODUCTS
PROJECT LIGHTNING (Ul

IV

UNCLASSIFIEO REPORT

DESCRIPTORS: OUATA PROCESSING SYSTEMSt CIRCUITSt

cOmPsrER STORAGE DFVICES, COMPUTERS. OATA STORAGE
SYSTEMS@ OFSIGN, DIGITAl. COMPUTERSo DIODES,
IkJSTRUMENTATIONo RECIIFItRSo SEMICONDUCTORS, SWITCHING
C IRCUITS IUI

INVESTIGATIONS OF SURFACE SENSING OF MAGNETIC FLUX
SWITCHING HAVE CONTINUED BUT THE RESULTS ARE STILL
INCONCLUSIVE, A MAJOR PROBLEM IS EXCESSIVE

COUPLING OF THE SENSE LOOP TO THE DRIVE LINEo
METIODS FOR CANCELLING THIS COUPLING ARE BEING
INVESTIGATED. THE APPLICATION OF A TRANSVERSE
FIELD TO A FEPRITF ELEMENT HAS BEEN FOUND TO REDUCE

THE ShITcHING TIME SIG'IPFICANTLY WHILE LOWERING T14E
OUTPUT VOLTAGE ONLY SLIGHTLY* THE USE OF A
PRECISION MASKING JIG HAS CONTRIBUTEu TO CONSIDERABLE
PROGRFSS IN TNE f.ABRICATION OF THE CLOSE-SPACeD
4'TRUCTURES REQuIRED FOR HIGH-SPEED OPFRAlIONo A
STUDY OF THE ALLOYING TEMPERATURE EFFECT ON THE
ELECTRICAL CHARACTERISTICS OF 50-MA GE IUNNEL
DIODES SHO%ED A SHARP INCREASE OF SPEED RATIO WITH
LO&ER ALLOYING TEMPERATURES, THIS APPEARS TO BE

CONSISTENT WITH PREDICTIONS. ELECTNOMAGNETIC
DFLAYLINE STORAGE TECHNIQUES EMPLOYING BALANCED-PAIR
TUNNEL DIODE LOGIC CIRCUITRY HAVE BEEN INVESTIGATED.
ASSUM iNG I -K.C OPE RATO! 01"O T.HE SALANCED-A 14
CIRCUITS, THE STUDY INDICATES THAT A 1024, 46-SIT
ntLAY-LINE MFMORY AITH i6 NS CYCLE TIME WILL REQUIRE
LESS THAN ONF TUNNEL DIODE PER STORED SIT,
(AUTHOR) IU)
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-UCL AS S IF I rD

DOC REPORT QtI3LIOGRAPHy SEARCH CONTHOL NO, 000)94

AD-264 411
RADIO C.RD OF AMERICA ChDhEN N J INDUSTRIAL ELECTRONIC

oRoc~ucrS 
4 )--- ..OROJ•CT LIGHTNING (U)

IV

U,4CLASSIFIED REPORT

DESCIIPTORSt *COMPUTER $TORA(E 3EVICES* *OATA
PROCFSS14i SYSTEMS, *DATA STORAi. SYSTEMS, *DIGITAL
COMPUTERS, CIRCUITS :OMPUTERS, DESIGN, DIPOLE

ANI E-NAS, jNSTQUME'JTATION, r(2Zt7ItFlfASt SEMICONDUCTORS,
S•4ITCHINq CINCUITS (Ij)

* tOENTIF7ERS: LIGHTNING PROJFCT (U)

EFFORTS W IERE rRECTEO TOWARD T HE GOALS OF REotJCING

to PRACTICE SEVERAL CIRCUIT APPROACHLS. THE CIRCUIT

•ORK I5 NOW RCI.NG DONE NOT ONLY AT PULL RISC TIME
SPCED BOT AT REPETITION RATES IN T11E HUNDREDS Of
mEcACYCLES. AN-ATTEMPT TO FIND T14F LIMIT OF MEMORY

RGFNtERATION SPUEC FOR AN INDIVIDUAL CELL ANU READ-

WRITt kt4PLIF1CtE RESULTED IN READwWRtTE TIMFS OF 9
'4ANOSECONDS. THE LEADING CIRCUIT APPROACHES WERE
SUaMITTED TO INTENSE SCRUTINY FROM THE LOGIC POINT Of
VIEV . 4-AUT-HOR) l
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Su(L ASS! F IEO

hOC REPORT I|BLIOGRAPHY SEARCH CONTROL NO. 900$06

A0-76"4 787
RAOIO CORP OF AMERICA CAMDEN N J DEFENSE ELECTRONIC
PRODuCTS
MtCRO-IODULE PRODUCTION PROGRAM IU)

IV

UNCLASSIFIED REPORI

OES(RIPTORSR *CIRCUITS, 6MANUFAC'TURING METHOD•S
0SUBMINIATUJAE rLECTRONIC EQUIPMENT, CERAMIC
CAPACITORS. COILS. COMMUNICATION EQUIPMENT, COMPUTERS"
CONTAINLRS, CRYSTAL HOLDERS, CRYSTALS. DESIGN. DIODES,
CLfCTROLYTIC CAPACITORS, ELECTRONIC EQUIPMENTO
MATERIALS, PACKA6ED CIRCUITS, PRODUCTION, QUARTZ,
RESISTORS, SEMICONOUCTORS, TESTS, TH:N FrL14S ISTORAGE
DEVICES), TRANSISTORS IU)

IDENTIFIERS: AN/PRC•9I, THIN FILMS fU)

THE RP.MAINOER OF THE 640 MICRO-MOOULES REQUIRED FOR
CONSTRvUCTION OF SUBASSEMBLIES AND FOR EVALUATMON
TESTS WERE MADE AVAILABLE* P ROTOTYPE AND FINAL-
6RADE TRIMMER CAPACITORS RATED AT t.U-TO-$
MICRO0iCkOPARADS AND -TO-I) MICROMICROFARADS WERE

CONSTRUCTED SUCCESSFULLY. THE FIRST 1000 HOURS OF
A 20O0-HOUk LIFE TEST AT 04 C WERE COMPLETED WITH
NO REPORTED FAILURES, ASSEMBLY OF PROTOTYPE

MODULES FOR THE AN/TYK-9 ( ) IMICROPAC)
COMOUTER WAS INITIATED* NEWLY DEVELOPED CERAMIC
TRIMMER CAPACITORS WERE INTRODUCED IN THE ANIPRC--
51 RAOIO SET* HICROELEMENT TRANSISTORS IN ThE NEW
MINIATURE PACKAGE ARE USED IN ALL MICRO-MODULES.
(AUTHOR) U)
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9

'J:UNCLAS5IFIED

DIc- 4,F)IQT -i14LIOGRAPHV SEAACIH CONTROL NO, 000196

NATIONAL BIOMEOICAL RESEARCH rOUNDATION pSILVER SPRING
Mo
COLLECTED PAPERS ON SWITCNING CIRCUIT THEORY AND

LOCrIC AL AND SYSTEMS DESIGN (Ui
' CT 41 IV L"DLEY,fROBFRT !.IBOYLIDON RvI

WIt.SON.JAMES 1*;
CONTRACT: NONRI,69II0

UNCLASSIFIED REPORT

DESC•PITORS *tOIGITAL. SYSTFM *SWlTCHINd CIRCUTTSt
"SYNroilONIZATION (EIACTRONICzil, ALGEBRA, AUTOMATIC,
C "I'CI1-S, COMPUTER LOGIC, cOmPiriER STORAGE DEVICES,
COA4PLTERS, CYECRNETICS, DATA STORAGE SYSTEMS, OESIQN,
OIQtITAL COMPUOTERSo ELECTRICAL NETWORKS* MATHEMATICAL
LOGic, MATRIX hl-qEPRA, M'EMONY, PROGRAMMING
"(COMPUTERS), PU4St COMMUNICATION SYSTEMS, SEQUENCES,
TA3LrSt THEORY, TiME, TRANSFOAMATIONS

-- (fAMTHAHEMATI C) (U)

CONTENTS! BOOLEAN MATRICES APPLIED TO SEQUENTIAL
CIRCUIT THEORY AND THRESHOLD LOGICS MULTIVALUED
L40IC DEVICES FOR SIMULATING THRESH OLD NEURONS
OR4ANIZhTION OF LARGE MEVORY SYSTEMS AN
ALGORITHM FOR RAPID BINARY DIVISION (U)
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U NCL A SSIFIED

DOC R~EPORT BIIOL104RAPHY SEARCH CONTROL NO* 500194

AD-26A 012
SPER~RY RAND CORP ST PAUL MINN UNIVAC DEFENSE SYSTEMS

PROJEC7 LIGHTNIN G*, VOLUME I tv) A

I v

UNCLASSIFIED REPDHT

DESCHIPTORSI *COMPUJTER STORAGE DEVICES, #DATA
PqO(ESSING SYSTEMS, *OATA STORAGE sYsTEmS, O~D141TAL
Crn4P&TP~RS. oMAGNETIC TAPE. AMPLIFIE:RS. CIRCUITS;
(OMPIUT17K LOGIC. DESIGN. FERROMAGNETIC MATERIALS,
FILMS, TRANSISTORSU
IIDENT I FIERS; laIHTNING PROJECrTcu

CO~NTENTS: H1'~4H SPEED~ MEMPORY HI4GH SPEED
MEMORY STACK DESIGN JUNE DEMONSTRATION UNIT
(JOU) SENSE LINE ARRANGEMENTS SENSE
AMPLIFIERS HIGHM LEVEL WORD TRANSLATION SEARCH
MEMORY READ CIRCUITS WRITE cIRCUITS
LOGIC CIRCUITS JDU CLOCKING ~JOU POWEV
TPANSISTOR MEASUREMENTS RCTL CIRCUIT
LOGIC CIRCUIT DESIGN (U.

UNCLASSIFIED bO9
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•- 474

UNCLASS5IFIE

"OP * HO•T 314LIOGRAPI4Y qE*HCH CONTROL NO 600:A94

;• ! CAI C (NI) F AMEIrCA *A¶HIN4TON 0 C

FEAPIELECTRICS AS A PO5SIoLC COHPUTER ELEMENT iU'

(CT 61 IV PULVAtCHARLES Ftl

CQNTRfrTt AF'Y) 614 7421i
MON 1TMR ASO IR61 ):I

UNCLASSIFIED REPORT

SES$¢IPTO16S *CONPUTLR STORAGE -NViCES, *DATA STORAGE

-SYTEA$S *DIGITAL COMPUTERSt *FERROELECTRIC MATERIALSt

COMPUTER LOGIC. ELECtrICAL P46PERTTES4 HIGH-,

TEMtERATURE RESEARCH, NON-DESTRUCTIVE TESTING.

POLArIZAtIONt STCiHtNG CIRCUITS, TESTS

RCCARCCH ON H16H TMFEPRATURE FERROELECT*IC STORAGE

MEDIA LCi) TO Tile DISCOVERY OF A CLASS OF

FERPOELECTRIC MATERIAL5 WHICH REQUIRE A MINIMUM

THQfr3•OL FIELD FOR SWITCHING* THIS PROPERT1 4AS

-HEPFTOFOAE NOT OBSERVED IN OROINARY FERROELECTRICS

AND C MPARES ITH SIMILAR PROPERTIES POUNO IN FERRITE

(OP•o$ NORK "A$ CONDUCTED ESSENTIALLY TO EXPLOIT

TilF PHENOMENON OF FEARIELECTRICtTY FOR APPLICATION IN

OrPQUTE4 LOGICAL DEVICES* THE FEASIBILITY OF

FPIIPARIIG CAPACITORS HAVIN6 A rERRlELECTRIC AS A
DIELECT4IC WA9 ZNVES'iGATEDO LIOITING EL4 RICA4

PARAMETERS OF THE OEVIZE WERE DETERMINEO, FINALLY@

A IV.OL NON-DESTRUCTIVE READOUT METHOD WAS

ILICST1GATED USIN6 ELECTROMAGNETIC INTERFEROMETER

tE¢wNVIZESo 'iltH THE EXPEqIMENTAL DEVICE

CO'NTRUCTE!O THE AFST SIGNALTOoNOISE RATIO OBTAINED

YIWA! 6t1, IT Is POSSIBLE TO O6TAIN MILLIONS OF

RCACOUTS FROM A FERROELECTRIC CAPACITOR wITHOUT

DESTIOYING THE STATE OF POLARIZATION OP THE

Fl 'f)ELECTRIC CAPACITOR. (AUTHOR'
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UN(I. ASSIrICU

OUC EPOP1 *11ILIOGRAPHY SEARCH CONTROL Not Ro04

AD-26q A96
04oiO CORP or AMEPICA CAMDEN N J INDUSTRIAL ELECYPONIt
PROVUCTS

O•oJECT L14HTNING U

IV

UNCLASSIFIED REPORT

ESCR IPTORS: .CIRCUITSo .comPU1ERS4, *DATA PROCESSING

SYSTENMS, COMPUTER LOGIC, COMPUTER STORAGE OEVICIES
DATA STORGCE SYSTPMS. DIODES RESEARCH PRO0RAM

A)MilI IifRI .TION (vi
LDENTIF1FRSl LIGHTNING PROJECT 4U)

4ORK -AS OIRrCTED TOWARD SETTING THE STA(E FOR THE
"•nNSTRUCTION Of: a SUBSYSTEM WHICH WILL DCMONSTRATE
TflE FASTjILtTY Or THE TECHNIQUES DEVFLOPED DURING
tHE PPFVIOUS PERIODS$, IT WAS DECIDED THAT THE ftEST
CHOICe FOR L~jGIC CIRCUITRY LAY IN THE D-C DRIVEN
CLASStFICATION@ THE $ROAD GROUNDWORK FOR ALL
eONSTRUCTION DECISIONS WAS MADE AND MANY OtTAILED
ONCS HAVE ON FIRMED UP. INDIVIDUAL MONO51AQLE
AMPL.IFIERq Oc THE TYPE CONSIDERED TO Or THE OACKDONE
OF THEF D-C APPROACH HAVE BEEN OPERATED AT REPETITION
RATES AS kit4 AS '40 MCf ALL THE CIRCUIT TYPES TO
IF USE) IN THE MEMORY WORK HAVE BEEN OPLRATEU
IN)'VI()UALLY AND MANY HAVE BEEN PROVED BY USE IN THE

NINE-NORO TEST hEMORY, (AUTHOR) (U)
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Or'c 14EI30T ;)tht~l,,A'fW`y SEA'tCH CONT4OI. NOs flOO.110

AO-269 497
RikojO CORP OF AMEPICA CAM"IN N J INOVSIRIAL ELECTRONIC
P001t UCYTi
PRO~JECT L I4HT?1NON (U)

IV WRUTNOT~

LYJCLA$SS17IEO' REPOPT

o~iePTO)RS! CIAI4CU-1-So COMPUTER LOO~ICt COMPUTER
3 1 ) aG ~E "1C C ; C n f" l JT E 9 5 OwATA 0 r~C E S 'paIN S TS 1E HS,
DAJA 5TufqA6E SYSTCvI?. 5IOE, RESEARCH1 PRO0fRAM

A~t"I~R~flU
Iok~ArYIF s ULS IitilT~JtNIG PqOJFCLT (U)

A -OLICATION OF~ THE PROCESSOR SYS'r#.D HAS BEEN
MCI!JIFIEV, SO-'4--VAI 14i THiql TH4E KtLO ~ ArYCLE CoMpuTtlR

TOj AC CON31OiERCPý PART O~F A LkRriER DATAP140CESSING
Sv%7Zv4 AN 13 NOT vTtNTEo~' PRIMAR1ILY 9QR ANIT4METIC

ftro!E-413, TriE JUC'RTION (it CONVENTtOt(Al. VLRSIAI
UKONEATtONAL DC'410N IS O)ISCUSSFO# ANOTHE(A
$0tN0AA~Yt THAT OF TNE EFFCCT OF TUNNtLabIOoE

Irt~~T! Piki PiEEN MODI~FIED IN THAT THE LOA FAN
Por. OF TUNNEL DIODE CJIRCUITS CONFL.ICTS WITH THE

DESIRE POR COMPLEX AND SOPHISTICATED LOGIC,
VAPIM)tJ ASPECTS OP~ INP')TOjTPIJT ARE ALSO DISCVSSE~i
A"LU TNI CONTROL SCAENE 1S PRESENTED.t FINALLY. T-HE
CHAPACTýRISTICS OF' THREF PROPOSED COMPUTERS (FROM
L.AA6E TO SMALLI ARE SET FORTH AS A FAM14Y Of
DEIONS* (AUTHOR)()
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UiCLASsirtED

60C REPORIRl$iL!OCAA'f4Y SEARCH CONtPOL HO. $00096
AD-27! 184

RAOIO CORP OP AMERICA CAMDEN N 4 OJENSE CLCCTRINiC
PRODUCTS
FLUX LOGIC PERHALLOY SHEET MEMORY (U)

IV BRIGGSG.R41TORREYR*O*l

VNCLASSIFIE') REPORT

DECH[|TORSI *COMPUTIER STORAGE DEVICES, *DATA STORAGE
SYStEM4* 'DIGIt6AL COMPUtERSo COMPUTFR I.OqC, F!')45,
IRON ALLOYS. MAGNETIC COnE5, MANUFACTURING METHODS,
MINIATURE ELCFTRONIC EQUIPMENTt NICKEL ALLOYS, SHEETS,

VYITCHIN6 CIRCUITS; TEST EQUIPMENT, TE•V SETS oU)

LrFORTS ARE BEING MADE TO DEVELOP THIN
PPRMALLOYSHEET MEMORY ARRAYS UTILIZING NULTI.
APERTURED ELEMENTS OPERATED IN THE INHIBITEOD-•ftX
MODE, AND TO DEVELOP ASSOCIATED HEM RY CIR UITS,
THE CIRCUITS WILL TAKE ADVANTAG OF MICROMODULE AND
OTHER HINIATURIZAY0N TECHNIQUES, AND A SMALL SYSTEM
WILL RE CONSTRUCTED To DEMONSTRATE THE rEAS•alLITY OF

THIS TYPE OP MEMORY# (AUTHOR) (U)
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UNCLASSIr tED

DOC ,4EPORT BIIiLIOGRAPHY $EARCH CONTROL. No# SOOY96

AD-2710 77.4
INTERNATIONAL BUSINESS MACHINES cORP POUGHKEEPSIE N Y
PROJECT LIGHTNING 4U)

IV

UINCLASSIFIED REPORT

OESCPF'IPTOHS: eCOMPtITER STORAiE DEVIrES, .CRYOGENICS,
-. i_'ATo PROGE-SSING SYSTEMS. 'DATA STORAGE SYSTEMS,
*SWITCHING CIRCUITS, CIRCUITS, COMPUTERSo DZSIGN,

MATERIALS, MATHEMATICAL LOGIC, MEASUREMENT,
SUPERCONDUCTORSe THCRMAL CONDUCTIVITY, THIN FILMS
ISTORAGC DEVICES), TPIGGER CIRCUIT9 (U)

IDENTIFIERS: THIN FILMS, THIN FILMS
ELECTRONICS (U)

t
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UNCLASSIFIED0

DOC IiEPORT qI6LIOdIRAPHY SEARCH CONTROL NO# 00,596

AD-273 7:06
INTERNATIONAL BUSINESS MACHINES CORP POUIGHKEEPSIt N Y
DROSJECT LIGHTNING()

IV

UNCLASSIFIED REF'OtT

DESCRIPTORS. *COMPUTER STORAGE DEVICES* vCRYOGENICS0
$DATA VROCFSSING SYSTEMS, *DATA STORAGE SYSTEM~s
*53'ITCI4!jNG CIRC0ITS, CIRCU'ITS* DESIGN# INDIUM.
MATERIALS. MATHEMATICAL LOGIC, SUPERCONDUCTORS, THIN
FILMS (STORAGE DEVICESl TIN (UpI

IOCNTIFIERS: LIGHTNING PROJECT, THIN FILMS (u)

GENERAL RESULTS ARE PRESENTED ON THE
CHARACTERISTICS OF TIN AND INDIIUM CRYOTRONS
EVAPORATED IN CONVENTIONAL EVAPORATORS WITH NO
SPECIA~L TECHNIQUES SUCH AS SUBSIRATE HEATING OR
PRENUCLO:ATIONo INDIUM FROM THE CONVENTIONAL SYSTEM
IS COMP$.RED WITH FILMS FROM MORE ELABORATE SYSTEMS#
INOJUM FROM THE CONVENTIONAL SYSTEM COMPARED
FAVORA(ILY WJITH THAT PRODUCED IN AN ULTRA-HIGH VACUUM
SYSTEM. REFRODUCISILITY RESULTS FOR FOUR IN-LINE
CRYOTRONS ON ONE SUBSTRATE INDICATE THAT THE
CRYOTRONS CANNOT BE INTERCONNECTED WITH A SUFFICIENY
'4AR51N OF SAFETY ON THE BIAS OR OVERDRIVE ON THE
CONTRnL WHEN MAXIMUM OPERATING SPEED IS DESIRED*
THE CRITICAL CURRENTS FOR A NUMBER OF TIN AND
IKNOIU4' FILMS ARE PLOTTED AS A FUNCTION OF THE RATIO
OF FILM THICKNESiS TO PENETRATION DEPTH 6 THE GAIN
CHARACTERISTICS OF UNITY CROSSING CRQSSEU-IFILM
CRYOTRONS ARE DISCUSSED, (AUTHOR) (U)
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U N(CLASS IFVIF 0

~ci(EORT hI0L~fI~siAPHY SEARCH CONTROL NOo 800)94

AO-?7Y 4AND CORP ST PAUL MINN UNIVAC DEENSE SYSTMS

PROJ'FCT LIGHTNING.* VOLUMP i. U

DfSCFIPTIVE NOTE, ('VARTERLY PROGRESS REPTo NO, 09 VOL.
I, JU"i-7 AI)G 61 ON PHASE ýl

fi Jp 61 19

CONTF4CT: mOBSR-775i2I

l3NCLASSIFIEr, REPORT

OESCPIPTORS: *COMPIJTCR STORAGE DEVICES, *DATA
PbROCf.S5IN4 SYSTEMS, 'bDATA STOR.AG SYrSTEMS, *DIGITAL

C¶mPLITERS. omAGiqETTc TAPE, AMPLIFIERS* CIRICUITS,

COM4P1ITER LOGIC. t)ESINo, FERROMAGNETIC MATERIAL~S*

FIL.MS, THIN rIL1MS (STORAGF DEVICES), TRANSISTORS (up

-1 E14T I FI ERS: THIN FILMS, THIN FILMS

ELECTIONICS (u)

CO4-TE:NrS. SEARlCH MEMORY 401J CLOCK~ING POWER4

SUPPLY SYSTEM FOR THE JOU PACKAGING JDU LOGIC
MOINULIE. TEST FILM SPOT OUTPUT SIGNAL INPUT-OUTPUT
EQUIPMENJT FOR THE LTM PHILADELPHIA PROGRESS REPORT (U)
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UNCLASSIFIED

'DOC REPORT SIBLIOGRAPHY SEARCH CONTROL NO, 9 D0 196 ... -_-.-.-. -. ._.

A)-27) 7449
SPERRY RAND CORP ST PAUL MINN UNIVAC DEFENSE SYSTEMS

DIV
PROJECT LIGHTNING, VOLUME lit

DESCRIPTIVE NOTE: QUARTERLY PROGRESS RE:PT, NO g, VOL.
2j. 1 JUN-1, AU4 61 oN P.ASE It

AUG 61 9ý7 P
REPT9 NO, P X- 1599 -- VOL -2
CONTRACT' NOP$q-77921

UNCLASSIFIED REPORT

DESCRIPTORS: mCOMPUTER STORAGE DEVICES, 'DATA STORAGE
SYSTEMS, *DIGITAL COMPUTERS* *MAGNETIC CORES,
*!'IAGNETIC TAPF, *THIN FILMS ISTORAGE DEVICES!,
COMPUTER LOGICt D6TA PROCESSING SYSTEMS,

ELECTRODUPOSITIONt FE.ROMAGNVTIC MATERIALS, GL&SSO
MANUFACTURING METHODS, METALLIC SMOKE DEPOST$S,
METALS, PROCESSING iU)

IDENTIFIERS: LIGHTNING PROJECT_ THIN FILMS

CONTENTSI FILM CORE PROGRAM FILM DEPOSITION
TECHNIQUES APPARATUS AND INSTRUMENTATION FILM
PROPERTY MEASUREMENTS SWITCHING AND RESONANCE
STU3IES APPLICATIONS MATHEMATICS AND LOGIC
RESEARCH IMPROVED !ENERAL-PURPOSE LOGIC ARRAY
MAJORITY-LOGIC COMPARATOR MAJORITY-MINORITY

CONVERSION THEOREM LIGHTNING TEST MACHINE HIGH-
SPEED MEMORY STACK DESIGN SENSE AMPLIFIER
HIGH-LEVEL WORD TRANSLATION FILM STRIPS
REPRODUCIFAILITY O0 ELECTROPLATED THIN FILMS (U)
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UNCLASSIFtIE O

DOC RF*POtT $I0LIOGRAPHY SEAR~i! CO?,;qOL NO* 900194

AD-i • 78e
MASSACtIUSETTS INST OF TECH LEXINGTCi LINCOL LAS
A SOLIO STATE SUFFER-MEMORY SYSTEmN TO HANDLE RANDOMLY
TRANSMITTED INFORMATION fU'.

IV HOROWIIRICHARD M.I

UNCLASeIFIEt REPORT

DESCRIPTORS: eCOMM0NtCAT. A4 THEORY, *COMPUTER LOGIC*
*COMPUTER STORAGE DEVICES, eoATA PROCESSING SYStEMSo
$DATA STORAGE SYSTEMSt ANALYSIS, COOING, COMPUTERS,
DATA TRANSMISSION 'YSTFMS. ERRORS, MAGNETIC TAPE,
PRQOA1ILITY, SEQiUENCES, S*ITCHING CIRCUITS, TIME
INTFPVAL COUNTERS (U)

THE OIGITAL DATA HANDLING SECTION IN A WEST
FOR- RECEIVER SYSTEM PERFORMS THE SPECIFIC
FUNCTIONS OF TEMPORARILY STORING AND THEN
TRAt'SFCRAING ERROR AND CERTAIN SPECIAL DATA TO A HIGH4
SPEEO MAGNETIC TAPE UNIT FOR ULTIMATE COMPUTER DATA
PROCESSING& A FIXED 16-BIT PtNARY WORD IS
REPFA TEOLY TRANSMITTED OVER THE DIPOLE CHANNEL. THE
RETURNING AITS OF INFORMATION ARE SEQUENTIALLY
COP-PARED FOR ERRORS WITH REPRODUCTIONS OF THE
TRANSMITTED WORD, DISCREPANCIES SETWEEN THE
TRANSMITTED AND RECEIVED RITS THUS DERIVED BY
COMPARISON ARE ASSEMBLED FOR SUOSEQUENT STORAGE AND
"RECORDING, IN ADDITION TO THE ERROR WORD JUST
MENTIONED, THREE OTHER WORD TYPES -PARAMETER*
MEASUREMtENT AND RADAR, EACH CONTAINING 94 RITS Or
INFORMATION PERTINENT TO OTHER ASPECTS OF THE

* ¢COMlUNICATION EXPERIMENT* ARE ALSO ASSEMBLED rOR
POOCESSING. (AUTHORI (Ul
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UNCLASSIFIED

DDC REPORT RIOLIOGRAPHY SEARCH CONTROL NO, 800•94

RADIO CORP OF AMERICA CAMDEN N J INOUSTRIAL ELECTRONIC
PRODUCTS
PROJECT LIGHTNING (U1

IV

UNCLASSIFIED REPORT

DESCRIPTORS: *COMPUTER LOGIC# OCOMPUTER STORAGE
-*DAA STORAGE SYSTEMS,, *GATES
4CIRCUITSI, DELAY CIRCUITS, DIGITAL COMPUTERS,
PROGRAMMING (COMPUTERS)t TRANSISTORS Uvo

,. IDENTIFIERS; LIGHTNIN6 PROIJCT (U)

THE QUARTER'S WORK CONCENTRATED UPON COMPLETINQ THE
FROZEN DESIGNS, BOTH ELECTRICAL AND MECHANICAL, AND•! •~~EG|NNI-NG CONSTRUCTION- OF Till[ SUSSYSTIEMc- TO V-•- -

NTCOMPLETED DURING PHASE III B, THIS SUPSYSTEN WILL
DEMONSTRATE FEASIRILITY OF THE TECHNIOUES DELOPtO
DURING THE COURSE OF PROJECT LIGHTNING. THE

WORS•TCASE OESIGN' Of THE LOGIC SUOSYSTEM WERE

PINALIZED, ANO ALL TYPES OF WAFERS WERE CONSTRUCTIE
AND TESTED. PERFORMANCE OF THESE WAFERS WAS
ESSENTIALLY IN AGREEMENT WITH ANALYTIC CALCULATIONS*
IT IS BELIEVED THAT THE SUBSYSTCH CAN BE BUILT WITH
•40 FUITHER KEY INVENTION REQUIRED. IAUTHOR) (UI

!Ii-
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I- • UNCLASSIFIED

OiDC REPORT 5I1LIOGRAPHY SEARCH CONTROL NO* *OOJ016

"&O0275F 169
RADIO COkP OF AMERICA CAMDEN N J DEFENSE ELECTRONIC
PROUCTS
MICr:o-M0)ULE PRODUCTION PROGRAM (U)

IV

UNCLASSIFIED REPORT

DESCrIPTORS: *HANUFACTURING METHOOS,
*MICROMINIATURIZATION (ELECTRONICS), CAPACITORS,
CiRCLUITSo COIL.S COMPUTER STORAGE OEVICESs CRYSTALS,
DATA STORAGE SYSTEMS, DIGITAL COMPUTERS* DIODES.
ELECTRONIC EQUIPMENT, ENCAPSULATION, LIFE EXPECTANCY,
PRODUCTION, RELIABILITY, RESEARCH PROGRAM
AOMINISTRATION, RESISTORS, SEMICONDUCTORS, SWITCHING
_-CIRcI.UIT5 -TRA.NS•ORMEftS TRANSISTORS IU
DOENTIFIERS: AN/PR¢C-I (U)

THE INITIAL PROGRAM TO ESTABLISH FEASIBILITY AND
-RELIAOILITY OF MICRO-MODULES 0 A LIMITED RANGE AND
SELECTION OF MICROELEMENTS WAS COMPLETED. EFFORT
WAS CONTINUED TO IMPROVE AND EXTEND INDUCTOR
PARAMETERS, TO DEVELOP CERAMIC TRIMMER CAPACITORS
WHICH ME T THE REQUIREMENTS OF COMMUNICATION MICRO*
MODULES. AND TO IMPROVE PROCESSES FOR MAKING MICRO-
MODULES* ALL WORK ON MICRO-MODULE ASSEMOLY WAS
COMPLETED, PROTO YPE PULSE TRANSFORMERS WERE
PLACED ON LIFE TEST, A Q4f KC INDUCTOR WAS
DESIGNEO ON A POWDERED IRON CORE AND TESTING OF THE
UNIT WAS INItTATED, IN THE OAJECTtVE TO DESIG"' AND
BUILD TRANSMITTER AND RECFIVER MICRO-MODULES FOR
RADIO SET AN/PRC-5l AND MICROuMOOULES FOR THE
MICIOPAC COMPUTER, 91 OF THE REQUIRED 96 MICRO-
MODULFES WERE DELIVERED, THREE ENGINEERING MODELS OF
THE TRA4SMITTER, AND ONE MODEl OF THE RECEIVER, OF
THE AN/PRC-5I RADIO SET WERE TESTEO* A
RRFAOROARD MODEL O A MtCROPAC COMPUTER WITH A
TEMPEkATURE CONTROL SYSTEM INCLUDING A THERMOILECTRgC
COOLING SYSTEM WAS FASRICATED A4D TESTED.
4 AUT HOR) (U)
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D IOC 9FPORT AIGLIOGRAPHY SEARCH CONTROL NO. 600$9J

AD-27f )1O
REMINGTON RAtIO UNIVAC oIV SPERRY RAND CORP PHILADELPHZA
PA
THE PREPARATION AND CHARACTERISTICS Of T7 ":

TFRRO'AGNETIC FILMS
IV MATHIASsJOSEPH S.IFRfITAGWALTERl

R I! KSSrOANCHARALAS JoI
REP'T#N. v* 970
CONTRACT: AFI9 604 4970
MONITOR: AFCRL 970

UNCLASSIFIED REPORT

DESCRIPTORS: OFERRO"AGNETTC MATERIALS, *THIN FIL14S
4STORAGE DVICES)o ACETYL RADICALS, COMPUTER STORAGE
DEVICES, COMPUTERSo DATA STORAGE SYSTEMS.
DECOMPOSITION, ELECTRODEPOITIONs ELECTROPLATING,
FILMS, IRON, IRON COMPOUNDS, MAGNETIC PROPERTI$St
MAP'kUrACTURING METHODS* METALLIC SMOKE OEPOSITSo
h tALORGANIC COMPOUNDS, NICKEL, NICKEL COMPOUNDS,
SOLUTIONS, SULFATES, VAPOR PLATING (V)

a: INVESIGATIONS INDICATE THAT THE THERMAL
I FCOMPOSITION OF ACETYLACETONATES IS NOT A FEASIBLE
MET4O0 FOR PRODUCING FE-NI THIN FILMS BECAUSE THE
NI ACETYLACETONATE DECOMPOSES AND POLYMERIZES;
GREATLY REDUcING VAPOR PRESSURE- THIN FE FILMS
CAN e EASILY FORMED BY THIS PROCESS, THERMAL
DECOMPOSITION OF CAROONYL VAPORS OF NI AND PE
SPROOUCE MAGNETIC FE-NI FILMS WHICH USUALLY HAVE
14IGH COERCIVITY. HOWEVfR, ANNEALING THESE FILMS IN
WET H LOWERS THE COERCIVITY AND PRobU(IS FILMS THAT
CAN BE USED fOR COMPUTER ELEMENTS SOME UNUSU6L
EFFECTS, TERMED VARIASLEI-TRESHOLD PROPERTIES, WERE
NOTED IN FILMS PREPARED BY T41S METHOD, THE
REPROqUCIOILITY OF FILMS HAVING THESE PROPERTIES IS
*OOR4 ELECTRODEPOSITION OF THIN MAGNETIC FILMS
FROM AQ•EOuS SOLUTION OF NI AND FE SULFATES
PROVEq TO BE THE MOST USEFUL ANO REPRODUCILE
TECHNIQUE* FILMS HAVING A THICKNESS OF 1000
ANGSTROMS CAq BE PRODUCED WIH A COERCIVE FORCE OF
Io2 ýFASTEDS# AND AN ANISOTROPY FIELD OF 4 OERSTEDS#
THESt. FILMS, WHICH SWITCH IN A ROTATABLE MODE UNDER
THE INFLUENCE OF A DRIVE FIELD AND CROSS FIELD, "ERE
USEO 2UCCESSFULLY AS COMPUTER MEMORY ELEMENTS.
(AuTH) (U!
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DOCl0h REPORT (418itIOOPAPHY SEARCH CONTROL NOo 0003ýf

-tROHL AIR DEVELOPMENT CENTER (%RIFFISS AF6 N Y
THEOY OF A MULTIPLE TAPE QUEUING SYSTEM AND ITS
S.PLICATION TO ELECTRONIC SYSTEMS (U)

IV MORfEtNFifAR0iNCLEAN6JOHN 0#I

UNCLASSIFIED REPORT

OESCNPIOOSI *DATA STORAGE SYSTEMS, *MAGNETIC TAPE,
DATA PROC&SSING SYSTCMS, PROBA8ILITY (Ui

A SONAGE TECHNIQUE KNOWN AS RAPTAP (RAPID
ACCFtS PARALLEL TAPE) WAS CONCEIVED AT RADC

IN oij EFFORT TO PHOVIDE A STORAGE MEDIUM 4HIcH HAS
80yf. A ýIREATLY REDUCED ACCESS TtMe TO DESIRED DATA
AND ECONOHY OF OPEWATIONP THESE OS3JECTIVES ARF

SATISFIED BY A RAPTAP INNOVATION WHICH RESULTS IN
THE ASILI TY To SIMCLTANEOUSL.Y MOVE ALL T APE UNITS
UNVD-R THE CONTROL OF A SINGLE TAPE CONTROL UNIT, AND
IN T4E AOIL-ITY TO HOVE MACNE•IC TAPE AT RAPID REWIND
TAPe SPEEDS OVER SECTIONS OF TAPE KNOWN NOT TO

CON¢TAIN DESIRED DATA, RATHER THAN AT THE ';ORMAL
SLOWER SEARCH SPEEDS. THE SELECTION AND RETRIEVAL

OF CATA FROM THE RAPTAP STORAGE SYSTEM IS

OIPECTLY ANALOGOUS TO THE SELECTION Or DATA PI1M DISC
FtLf SYSTEMSt THP RAPTAP TECHNIlUIJ IS DESCRIBED
IN T41S REPORT, AND THU. ECONM14Y 0 OPERATION AND THE

REOUCtION OF ACCESS TIME TO DESIRED DATA ARE
CONSIDEREo IN TFRt4S OF THE FOLLOWING MODES OF
QULRYINS AN ORDERED ARRAY OF DATA: (1) RANDOM
QUEPIESI 421 RATCHED QUERIESi AND 0)1

IrNVEPMENT GROUPS OF RAN4OM QUERIES, EACH GROUP

CONTAINING RELAtED SURQUERIES A NEW MEkNS OF
-- c a AA N•! ZINI,, THE OR-IEc ArRAYS AV FATA E . DcSCR!bED
W?4ICH PqOVIoES I'OR IMPROVEO SEARCHES OF THE QUERIES,
DESCRO4ED IN (0) BOVrE, BY ýAPITAt.IZING ON A
UNI(ýUE CHARACTERISTIC OF THE RAPTAP SY TEM.
(AUThOR) i(U)

UNCLASSIFIEl 500)96



UNCIASSIFIED

VUC REPORTM IOLIOGRAPHI SEAHCH CONTROL NO. BOO)9A

,z AD-ý2B Al1s
AD. AURROU2 COOP PHILADELPHIA PA

.i' MAGNETIC PARAmEIRDN LOGIC ELEMENTS V

DESCRIPTIVE NOTEI QUARTERLY PROGRESS REPT. NO* I, I APO*
10 JUN 62,

.JU' 6. IV CINHORNt$SNvIPOWELL,W#S.I

CONTRACTt OD06 0)9SCO9204
PROJ: IA90-15-00|-111

UNCLASSIFIEO REPORT

OLS(RIPTOF2.t *COMPUTER LOGI4C, 1GITAL COMPUTFRS,
OMICROMETERSO MAGNETIC TAPE, PRINTED CIRCUITS, THIN

FILMS ISTORAGE DEVICES) 01I
IOeNTI¢IERS1 THIN PILMS, THIN FILMS ELECT•ONICS.

PARAMETRONS

OF£SE44CH IS PEING DIRECTED TOWARD THE DEVIlOPMENT
OF AOVANCED PARAMETRON CLEMENTS, CONFIGURATIONS,
CIRCuIT ARRANGEMENTS, AND MODES OF OPERATION SUITED
TO PERFORM LOGIC FUNCTIONS IN OAYA PROCESSING SUS*
SYSTEMts EMPHASIS IS PLACED ON THE REA6LZATION Of
RELIAALE MAGNETICwPILM PARAMETRONS WHICH LEND

THEMSCLVES TO LARGE SCALE PROOUCTIONAT LOW COST,
A PART OF THE PARAMETRON DESIGN EFFORT WAS A STUDY
OF DEMAGNETIZING FIELDS* WHICH POINTS TO THE

rEASISILITY OF SMALL COILS WITH ) BY P MM FILM
ELCMENTS* INDUCTANCE MEASUREMENTS AND OPERATIONAL
TESTS OF PARAMETRON COILS HAVE, SO FAR, LEO TO AN
OPTIMUM 0FSItN HAVING I' TURNS Or NO# 414 WIRE,

HOREVERt AN EFFORT IS UNDERWAY TO REDUCE THE
NUMBER OF JURN$, SINCE THE CAPACITANCE REQUIRED FOR
RESONANCE AT THE 2S#Mt SIGNAL FREQUENCY IS SMALL
elmPA'O TO Tw4- FrTIMATED WIRING CAPACITANCE, A
MODEL INmORPORATING PROPOSED PACKAGINQ TECHNIOUCS WAS
CONSTRUCTIDc. (HE TECHNIQUES INCLUDE A
PPINTEDCIRCUIT OOARD FOR LOGIC INTERCONNECTIONS, A
GJOUNO PLANE WHICH BOTH COMPLETES TmE LOGIC SIGNAL

OATHS AND SHIELDS THE SIGNAL CIRCUITS FROM THE PUMP
PIELD•, AND A MINIATURE PRINTEOCIRCUIT PARAMETRON
COMPONENT BOARD. (AUTHORt (U)

UNCLS I FIE1 800)93
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Q6(C RE0oAT AIAL)OGR0APt4Y SICACHC CONHOL, NO, 00Oý114

AO-20QM 210
CAtL1VORNIA VN~IV BERtKELEY INST Of FN41NtEkt4IG

A SFlIN-EC~ct OEMPY POR A CARtRIER TYPE QIC~ITAL

IV WANLASSoL6K*I

CONTF4CT! Ar49 61a 1fl2
MONIYr~t AT(DSR 27,01

UNCLASSIfIED RFAPOPT

sc0ýIpTo'4s: *COM4PUTER STORAG~E DEVICES# 9D'T A STORAGE
5YStF9Se_. BARIUM C0MF'IJNtDS. CALIT1Irr CRYOGENwICS*
OkGIT4L CotNp)TERS. INICLEAk 4SPINSs OSCILLATqRS, RU8Y,

ELECTRO'J SPIN--CHO 'VAS STUDIED AS A POSSIBLE
C'R~e DIGI T AL A:6HPtiTtR MEMORY ELEMEN1T AT lIICftUWAVE

* FROVEC1ES4 A 4ETNFRAL Stl OY IS MADE OF SOLID
STATE PARAMAGNETIC CRYSTALS AS P~qSIRLE STORAGE
MATFRIAk.S& SP!N-SPIN ANb~ qPtHl~fATTICf RELAXATION

* Tlt~FF ARE CONSIDERED IN rifINERALs AND WERE MEASURED
FOP CALCIE. SILICON, AND' OTHER CRYSTALS* A STUDY
WAS MIADE OF CRO$SS-RELAXATIflN IN CALCtTE USING A
STIMULATED SPIN-ECHO TECHNIQUE, A DECREASE IN THE.
POTFNUtAL STOPA4kE TIME AF IWIS CRYSTAL By A FACTOR OF
400P~ IS REPORTED tiJe TO THIS RELAXATION MECHANISMo
DEIIhILF0 MEASMN)ENTS *,~NE HAOC ON THE SPINEC'40
SIGALS OBTAINABLF AT MICROWAVE FrEWUNCIES, AND
USAALE AMPL ITUDF ECI4OE$ ARE REPORTED FOR MANY
CRY~zTALS ANn IMPIP ITY CONCENTRAT IONS. A STUJDY OF
NOJ$E 50tiRCES ANDtIG5tNAL TO NOISE RATIOS WAS MADE*

scpti~ wIPot4HKTIoN PULSES. WAS INVtSTI~iATED- k~
COt'PFLTE CARR~IER* COMPUTER REGENCRATIVF MEMORY SYSTEM
U5ItG TN'O 5PItj-fCCP0 GVtCES Ar4O A SING~LE CONNECTING
C94A"JEL WAS CON5IL0 R(:t). IHE STORA(IC CAPAC:ITY OF
T-0~ tiLmOY DEVICE '-A$ tHEORETICALLY DETERMINED#
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L -tC ' PLPO IT 0 IOATnAPHY SEARCI CQkTRQIL No, QO1096

Ao-8'$ 971
"tASSACHUSETTS INST OF TECH CAMORiO6E ELECTRONIC $'STEMS

SOME ASPECTS OF THE STATE ASSIGNMENT PROBLEM FOR

SEQ~UENTIAL CIRCUITS U
SEIP 62 IV HARIN4,0DNALO RUSSELLI

RE1PT& NO* R 1!47
CONTRACT! AF•l 616 7700

UNCLASSIFIEO REPORT

DESCRIPTORSt *SWITCHING CIRCUITS, CO0bNG, COMPUTER
LOGIC* COMPUTER STORA4t DEVICES, COMPUTERS, DATA
STORAGE SYSTEMS# DIGITAL SYSTEMS, SYNTHESIS (U)

ONk OF THE MAJOR STFPS IN THE SYNTHE$JS Of
IWITcwj-ici CIRCUITS CONTAINING MEMORY IS tHE BINARY
CODING Or THE INTERNAL StATES. THE CHOICE OF CODE,
CALLtE TIlE STATE ASSIGNMENT, STRONGLY AFFECTS THE
COMPLEXITY OF THE CIRCUIT REALIZATION* HENCE, THE
OpjtCTiVt 1S TO FIND* FOR A AIVXN SEQUENfTIA MACHINE
(SM) AS TYPI;ALLY SPECIFIEO BY A FLOW TABLE ANO AN
OUTPUT TABLEt THAT STATE ASSIGNMEN4T ISAI WHICH
MINIMI7ES 1)E SEQUENTIAL CIRCUIT (SC) COMPLEXITY-
THE POINT OF VIEW IS TAKEN THAT THE GREATEST LACK
IN PROMOTING AN UNDERSTANOiNG OF THC SA PROOLEM IS
A KNO4LEDGE OF THF STRUCTURE OF THE RELATIONSHIP
RETEECN THE PROPERTIES Of THE SM AND THE PROPERTIES
OF THe LOGICREQUtRED OY ITS SC REALIZATION,
CONSF44UFNTt.Y, A LARGE PART OF THIS REPORT *S
DVOTEO TO DFVELOPING AND USING SOME NEW TECHNIQUES
!0R STUDYING THE STRUCTURE OF THIS SMPSC
R4LATIONSHIP, (AUTHOR) (u)

1 55
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9')gt REPORT BIBLIOGRAPHY SEARCH CONTROL NO 800196i

AO-280 6066
NAVAL AIR oFVE.OPMFENT CENTER JOHNSVILLE PA AERONAUTICAL

ICT'TRONIC AND E'ECTRICAL LAO

APPLICATION OF T HIN MAGNETIC FILMS To COMPUTER

TE0hNOLDGY (U)

AJG 42 IV HORNoROBERT W*|

AEPT. NO. 6222

UNCLASSIFIED REPORT

DESCPIPTO�S *COMPLITERS# *MAGNETIC TAPE, *METAL
FILM$, *TNILMFILMS (STORAGE EViCS),, COMPU T ER STORAGE

-DVICES, DATA PROCESSING SYSTEMS. DATA STORAGE

SYSTEMS, IRON ALLOYS. MAGNETIC MATERIAL$.. NAVAL

AIRCRAFT, NICKE, ALLOYS (U)

IDENTIFIERSI THIN FILMS A.-

THE APPLICATION OF THIN MAGNETIC FItLMS To COmPLUTER

TECH'tOLO-Y IS 0ISClJSSt'0- PERMALLOY FILMS', 41IN FiLHS, ANO

MEHOPY SYSTEMS. TEtHNICAL INFORMATION FOR kiAVAL

AIRBORNE DATA PROCE'SSIN4G SYSTEMS,

.... .....
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UNCLASSIFIED

-C REPOPT eIBLIOGRAPHY SEARCH CONTROL NO* 000196-

AED-292 *47
MASSACHVUSETIS INST OF TECH LEXINGTON LINCOLN LAS

THE FX-1 MAGNETIC FILM MEMORY (U)

"I V RAFF!LtJ•I9IANDERS0NoA#H* I

Ri'P. UO* TP27STDR624 290

MONITOR. F5 Tr)R_ 62 50

uNCLASSIFIE0 REPORT

SLýCVIPTORS, *#MAGETIC RECORDING SYSTEMS, COMPUTERS.

• .; .•)IITAL-SYSTEMS, MAINTENANCE, RELIABILITY* THIN FILMS

.- TORAGE D'EVICES) ...

IDFNTFIERS,! 7HIN FILMS, THIN FILMS

ELECTRONICS (Mi

1 -7
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UNCLAS•SIFIED +l lI

J I ODC REPORT BIBLIOGRAPHY SEARCH CONTROL N') 5OO096

AD-292 )41II-( ROME AIl DEVELOPMENT CENTER QRIPrISS AFS N Y
TAPE AODPTATION AND CONTROL UNIT (U--

"IV MUOIOA.W._

UNCLASSIFIED REPORT

D95CPIPTORS: *DATA PROCESSING SYSTEMS$ *DATA STORAGE
-YSTF'A4S, ODIGITAL RECORDING SYSTEMS.• *MAGNETIC
-RECC.PIN+i SYSTE74S, DIGITAL COMPUTERS, MAGNETIC TAPE-
PRORiMNING (COMPUTER5), RESEARCH PROGRAM

ADM I •' I STRAT ION
"IDENTIFIEAS: P E.R VIV (U)

THE TAPE ADAPTATION AND CONTROL UNIT PROVIDES THE
NECFSSARY LOGIC AND CONTROL CIRCUITRY TO PERMIT A

- CQmPJTER TO -CNTROL AND TRANSFER DATA TO ANY ONE Of
EIGHT M46NETIC TAPE STATIOi4~. THREE TYPES OF-
MAGNETIC TAPE STATIONS MAY BE USEDo COMPUTER
INPLT-OJTPUT TRANSFER TIME MAY BE MINIMIZED eY THE
FUTURE 40DULAR ADDITION OF N. MAGNETIC CORE OUF'FER-
THIS RCPORT PRESENTS A OETA:LEO NARRATIVE OF THE
ANALYSIS AND DESIGN WORK PERFORMEI) ON THE FIRST PHASE
OF THE. TACU PROGRAMI NAMELY# THE DESIGN PHASE*
THE INTRODUCTION CONTAINS A DESCRIPTION OF THE
TACU PROGRAM# A GENERAL BACKGROUND OF THE PROBLEM,
AND A BREAKOOWN OF THE DESIGN PHASE INTO THE VARIOUS
SUS-TAS4S* THE DISCUSSION CONTAINS THE SY TEM
ANALYSIS# SYSTEM AND LOGICAL DESIGN. CIRCUIT DESIGNO
MECH.NICAL DESIGN, POWER SUPPLY DESIGN, RELIABILITY,
MAINTAINABILITY, AND ERROR DETECTION AND CORRECTION
OF TACU- A PERI CHART ILLUSTRATES THE MAJOR SUB-
TASKS •'O THEIR INTERRELATIONSHIPI.* (AUTHOR 4U)l
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UNCLASUNCLASSIREPOR

IRANCMPSEI'OR SYTES#IOGRAPIGURSARCH~ CONTROL NO. B0~o~

i i•

0ADINo DESIGN PFAERSOCA L POWDER N S NUPPIS,~A L(T@

PPODU6CIRCIT
PIDENTIFES LIGHTNING PRJC ul

IVI

PROCESSING SYSTEMS T

• DL)C fANStSSOUT SYSTEGRAS, C SEIUATRON CONTROL SY~E MS.I: 1 _•

S•AD~~C~OING CF.SI0r AMERSONNELD.N OWE SNUPTPL IES, ECRNC

TIMONGCTRCU-TS (Ib
IROENIfIES LIGHTNING PROEC
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_ UNCLASSIFIED

DDC REPORT 91dLIOGRAPHY SEARCH CONTROL NO* 00396,

71 40-299 021
FORE.IGN TECNNOLOGY DIV ARIGHToPATTERSON AF6 OHIO4

A SIFT REGIST1R-OECODER f)ul

I %U4IV 9qARTYMQVeY~oPqd

UNCLASSIFIEO REPOW1

oclsCRtPTO'RS6_ *COMPUTER sTOAAGE DEVICES, *DATA STORAdE

SYSTEMS, *9FRE(QUENY SHIFT CONVERTERS, C-IRCUtTS,

C(OMPUTERS, MAGNETIC CORES, TRANSISTORS JuI

iOCNTIFIEIS: USSR IV)

I-
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I UNCLASSIFIEDO

i DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 800b 9I

SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF

UTILITY SYSTEM PROGRAMMING PROPOSALS. A TWO TAPE
SYSTEM FOR COPII

! rE• f I IV PRUE.TToBILL|E Rol,• .- R

REPT. NO* 090 006 co

CONOTRACT' AF19 620 16-

UNCLASSIFIED REPORT

DESCRIPTORS: *DATA PROCESSING SYSTEMS, cOMPUTERS-_
IMIPUT.OUTPUT DEVICES, PROGRAMMING ICOMPUTERSs (U-

PROPOSAL FOR A TWO TAPE SYSTEM FOR COPII COMPUTER*
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O1C RtEPORT RIA~LIn(ftAPHYi SCARCW CONTROL NQo 1000)96

AD-299 ClU7
AtifflCAJ ZoftTICAL CO SOUTHORIDGE MASS
STIury Or 00VICAL FINER TECHNIQUES FOR DATA
PROCE S N f t --- ----

AV6' 42 IV KOESTERCI4ARLFS Jot
CO NTP C T AF)O 602 2~440

oqICLASSIFIEO REPORT

DES~hIPTORS.; *FIBFR OPTICS, *LASERS, *PHOSPHORESCENT
MAtFP!AL.S, CoM~PUTER LOGIC, COMPUTER ý'VORAQE DEVICES.
COiPI'rE'RSf DATA PROCESSINC, SYSTEMS, DATA STORAGE
SyiTE 4S, DODES# ELECTRONIC S11ITCHESo FLUQRESCENCEI
lNl'iA4E0 OPTICAL MATERIALS, MAWNTO-OPTIC EFPECT,
NE0Oy A I Q4 , REA4C T I E I NO'E X RUBY * SI L ICON to I

IDENTIFIERS: NeURISTORS (uj)

-SIATUY- OP OPTICAL 11-BER T~CCNI-QUES FOR DA-TA PROCESSING#

LASER 54ITCHING ~EPERIMIENTSo FARAD'AY ANDO KEN EFFECT
fXPr.PIMP'4TS, PI4OSP404 AND DETECOR STUDIES* NEURISTOR
LASE~R ANALYSIS*

UNJCLASSIFIED 6001196



UNCLASSIFIED

DOC rEPORT RtILIO•ORAPHY SEARCH CONTROL NO* 9OO9)4

SYSTEM OEVELOP'MENT CORP SANTA MONICA CALIF
INFORMATION FOR COP USERS 068 CARD READ AND 02P CARD

PuNtm CAPAbILITY IU)
MAR 6) IV TASCRW, ||

REPT, NO, O MO92 00O4 00
COKIRACTt AF19 420 i"4=

UNCLA$SIF"IE REPORT

DUrA I.RPTOw : *DAT A PROCESSING SYSTEMS, COMPATIBILITY,
IN•PUT-OUIPU0i DEVICES, PROGRAMMING (COMPUTERSI, PUNCH14i
CARDS (U '

CA•D READ AND CARD PUNCH CAPABILITY AND COMPATIIRILItY

-11
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Db( REPORT 'RIBLIORsPHY SCARC$4 CONTROL No. $oO,,4

SENC-IX ý-ORP YTCtROORO N J ECLIPSEsP1ON1ECR DIV
4IGII- DENSITY OPTICAL M(I4ORY DRUM 4up

FES 6Y IV Esoe
CONTROCT! Ar) 16 414 99
MON I TOR ASD Tr)R42 791

'JNCLASSIFIED REPORT

DESCRIPTORS, 46COMPCITER STOftAGE ()VCS *DATA STORAGE
SYSIEN4s, DENITY, DE114M, fQIGITAL COlqPUTER~to FISER
OPTICS, r4ANUFACTUR1NG METHODS, MtCROMINIATURtZAT ION
(CLt:CTRONICS19 OPTICAL COATINGSt OOTICAL EQUJIPMENT
COAP04C.4?SO PHOTOGRAPHIC IMAGES U

* N~IcIH.)E45tTY OPTICAL MtMORY DRUM*
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UNCLASSIF PIED

DUC REPORT P3BLbOGRAPHY UARCH CONTPOL NOo 9009II4

AU-40. 12l
RAl•IO CORP OF AMERICA CAMDEN N J DEFENSE ELECTRONIC
PRODUCTS
A YELfTYPP*RITE0 ADAPTER UNI' FOR THE DAISNTE
A"'ERTUREO PLATE MEMORY

CONTRACT: Ai417 07 7905~
MONIT3~R: ASD TflI4~ "1 uff

UN¢NCLASSIFIEDF REPORT

OESCRIPTORS. *COMPUTER STORAGE OEVICE$, *TELETYPE
SSYSTEt-S, (OmPUTiR LOGIC, OATA PAOCESSING SYSTE"51

INPUT-OUTPUT oEVICFS, SWITCHING cIRCUIT$, rMING
(I R.UITS cu

A TELETYPEWRITER A!•APTER UNIT FOR THE DRISROTI APIRTURED

PLATE MEMORYo

UNCLASSTFIED $003194



06~C RF~PO1'( D'Ii3LIOGRAPHY SEARCH CONTROL NO, 600)94

AD-407 *U6
JOltVT P %2!CAIIONS RESEARtCH SERVICE WASHINOTON 0 C
SEM~ICONDUCTOR aEVICES IN COMPUTER ENGINEERING* u

FE 4 '~ LUSENI~4KAV~eI. L4. I
XARACýAýWSAVAj'4. Y#+ I

U4LASSIFIED REPORT
NOTICE; ALSO Fqo0M OTS POP Slor)O AS RE162

SUPPLE4ENtARY NOTE: TRANS6 Of Aý,ADEMIYA NAYUK 53SSR,
M'ltt'IK. V!tSTS;9 SEAIYk Ft?IKA*TEKHNtCHNYKH NAVU'K,

DESCRIPTORS! *1)1?ttAL COMPUTERS& COMPUIERS.
*SEmtco4oUCToR QEVICES, (CAPI4TER STORAOIE DEVICES,
S*IT(HIN4 C:RrULTS, TPIQ*ER CIRCUITS, PUNCHED TAPE,
TRIQVES, OESIGNs INPIJT-OUTPU? OEVICES U

SEMICON4DUCTOR DtVICES IN COMPUTER ENGINEERING.
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UNCLASSIF IED

OOC REPORT DIBLInGRAPHY SEARCH CONTROL NO. 900094

ADoAU6 060
CBS LAOS STAMFORD CONN
FEASl1ILITY STUDY POR A THIN FILM F'ZMORY

SYSTEM. 4U)

DESCRIPTIVE NOTE) FINAL
HAY 61 20P

CONTRACT' No0SRSIY14
PROJ: SF007 01 01

TASK; 7011

UNCLASSIFIEO REPORT

DESCRIPTORSI ol'HIN FILMS (STORAGE DEVICES)*
*COMPUTER LOGICo NICKEL ALLOYS* IRON ALLOYS,
COBALT ALLOYS, S*ITCHING CIRCUITS. FEASIB|LIY
STUDIES* TIMING CIRCUITS, DIGITA6 COMPUTERS-

CIRCUITS# (U)
|uENTIFIERS! TORISTOR, THIN FIL)MS THIN FILMS

ELECTRONICS LU)

THE OBJEcT OF THIS PROJECT IS TO DESIGN AND DE
VELOP A FEASIBILITY TEST MODEL OF A SMALLD THIN FILM

DIGITAL M4MORY. THE MlýEL IS TO DE A 4 WORD, 2

PtTS/wORD, NONDESTRUCTIVE; LINEAR SELECT MEMORY,
READOuT AND WRITE*IN IS TO BE IN PARALLEL AT A
CLOCK FREQUENCY OP 5 MC, AND AODRESSINO WAS TO SE

SEQUENTIAL. THE MEMORY ELEMENT TO BE USED IS THE
TORjiDAL ThIN FILM NI-FE-CO I'TORISTOR' I,#
THE TRISTOR IS A THIN FILM NI,-FE-CO CYLINDER
WHICH HAS BEEN PLATED ON EITHCR A GLASS CAPILLARY
TUBE OR A STAINLESS STEEL HTPOOERMIC TUSEv THOUGH
itI iJiTCijNG 0 ; A ERIST ;CS AR SIMILAR Tn THE
PLANAR DOT MEMORY ELEMENT, IT OFFERS THE FOLLOW ING

ADVANTAGES: (1) A MUCH LAPGER OUTPUT SIGNALI
(21 NONDESTRUCTIVE READ CHAPACTERISTI(I .)_
REL ATIVF FREEDOM FRZIM THE DESTRUCTIVE EFFECT OF
STRONG MAGNETIC FIELO. (AUTHOR) (U)
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DOrC REPORT *ftlL$C0GRAPRY SEARCH C0OI'ROL NO. B001194

A-h 715
UtRV3 CO'RP OF AMER:CA LINCENHURST N Y
MICROELECTRONIC CIRCUITRY IN MICRO..NQOULES. tU)

DESCPI~TIVE NOTE: 0* INAL RFPT-, I JUNE 61-0 OCT 62,
OjCT 62 IV WERC,H.lWFLD,S.;

PCTERTYLoS. IPUTZOAND R. I
CONTRACT-: -DA16 039SC_4713
TASK: 0091-'2 0

U'4CLASSIFIED REPOR'7

tSC R IP To0 R ,*MOLFCIJLkR ELECTRONICS, IIAN'J
,AC~t~!NG ETHO.;5,, MODULES (ELECTRUNIC~o

RELAY-ATION OSCIL.LATORS, GATES (CIRCUITS),
- ~-S~IC-4NIC-IRCUITS, SEMICONDUCTOR aEVICESO

VAPOR PLATING.o RESISTORS, CAPACITORS#
BONOt~ IU

I0VITIFIERS: CLASS SU6STRATC5, 3HIFT REGISTERS,
1962. ful

T~iIIS REPORT DESCRjgES THE STEPS UNO-ftT/,Ktk INi THE
MICROMI~IIATURIZATION OF SIGNAL CORPS MUOIULES USED
IN A SU.4ASSEMBLY PREVIOUSLY MANUFACTURED FROM
SThfNoARi COMPONENTS* THIS SUIDASSEMBLY IS A SW4IFT
REGISTE9 CONSISTING OF 2A FLIP-FLOPS, ONE 'I-GATE
METWIORKS, AND THREE nRIVER CIRCUITS* FOR EACH TYPE
OF CIRcUIT, A TYPICAL LAY'OUT EVERY FILM IS SHOWN A?
IOX SCtALEo FOR THE FIRST CON DUCTOR FILM ON THE
FL :P-FrLOP CI'ICOITS.j THE COX PLETF, i 6 POSI IUON MASK 19
SHOV-NJ I'l FULL SCALE* A DESCRIPTION OF THE MATERIAL
USED,~ T~4 THICK NESS, AND THE FUNCTION4S OF EACH FiLM
is (%!VEI, YOGETHER INITH THE METHOD~ OF MONITORING
DUPING UEPOSITION. 1AUTI4OR)UI
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. SO0t, O

* AD-41I9 59,
IBM WATSON RESEARCH CENTER YORKTOWN HEIGHTS N Y
APPLIED RESEARCH PROGRAM AEROSPACE INTELLIGENCE
"DAT, SYSTEM (AIDS)* VOLUME II A CONSOLES .U)

DESCRIPTIV/E NOTE: QUARTERLY REPTo NO. 4o.
SEP 62 28P

CONTRACT, AF19 426 10

* UNC,.ASSIFIFE REPORT

"DESCRIPTORS: (*DATA PROCESSING SYSTEMS,
"COMPUTERS,, TR4NSOUCERS, DISPLAY SYSTEMS,
PROGRAMIMING.COMPUTI.RS)# COMPUTER LOGIC* INPUT-
OUTPUl DEVICES, HUMAN ENGINEERING& DESIGN (U)

S~th GENERA, CHA4ACTERISTICS OF CONSOLES WHEN USED

AS TRANSOUCERS SETWEEN HUMAN BEINGS AND IN FORMATION
"PROCESSING uEVICEý ARý REVIEWED, TEST OF A
SPECIFIC CONSOLE nSiGNED FOR INDEPENDENT t"OFF
LINE'' USE, THE DAYACOM MODEL 4908-2 :S
DESCRIPEr;o (AUTHOP) (
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-n UNCLASSIFI(ED
It

A1O-c REPORT bIBLiOGRAPHY SEARCH CONTROL NO* 00094

RAND CORP SANTA MONICA CALIF

A GENERAL VIEWPOINT ON SHIFT-REGISTER SEQUENCES, (U)

tCT 6) 19P REEDI9 1* I

CONTRtCT: AF'4 9 6A6 700

UNCLATSIFIED REPORT

SUPPt,!mEqTIARY NOIE:

SoESCFIToTS: (*COMPUTER LOGIC, CINCUITS) (*RELAXATION

OSCILLATORS, COMPUTER L.6iC)t, DESIGN, DIGITAL
COMPLUTERSt COMMUNICATION SYSTEMS, DIGITAL SYSTEMSs

SYNTHESIS, SEQUENCES, COMPUTER STORAGE DEVICES* DELAY

LINES, DIFFERENCE EQUATIONS (U)

iOENTiFIER$! IY4), SHIFT REGISTERSt SEQUENCE
-4]) E!•'ATOR$ (U I

THE SHtWP-REIISTER COUNTER IS A DEVICE COMPRISED OF

A SMALL NUMBER OF OIGITAL FLIP-FLOPS INTERCONNECTED
TO •MIT A LONl, PREDETERMINED, NONREPEATING SERIES OF

BINAlY 9IS* THE THEORY OF THEIR OESIGN IS

EXAPINE), CONCENTRATING ON THE SYNTHESIS OF COUNTERS

ABLE TO CREATE EXTREMELY LONG SEQUENCES bY

SVEo0CNTIALLY MODIFYING THE EFFECTIVE CONNECTIONS ON

OPERATORS IN THE FEEDBACK LOOPS. NON-LINEAR SHIFT-

RFEGISTE4S ARE EXAMINED FROM SEVERAL DIFFERENT POINTS

OF VIEW*. AND THEN THE INS!GHT SO AFFORDED IS APPL6IED

TO cENERALIZE UPON THE POSSIBLE DIRECTIONS WHICH

. ,;t YIELD MAXIMAL LENGT4 SEQUENCES WI TM A MIN IMUM

OF EQUIPMENT. (AUTHOR) (U)
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UNC LA SSI fI ED

no~C RE~PORT 8IBLIOGRAPHY SEARCH CONTROL NO* 800,96

AD-'42) e22

ILLINOIS UP4!V URFANA ENGINEEroNG rMPcpimEtY STATION
MULTIPLEXING SPECIAL PURPOSE ACCESSORIES TO A DIGITAL
COMPUTERo U

SEP 64. 311p PURIs I($ I
REPTo NO, R W.2'. ,18 R 21
CONTRACT. NONR147-I 02 ,N0BSR$9229
PROJ! NR~71 161

UNCLASSIFIED REPORT

f i SUPPLEMENTARY NOTE:

DESCRIPTORS: (#DtGITAL COMPUTERS, MULTIPLEX)*
(oMULTIPLEX, INPUT-OUTPUT DEVICES), (OINPUTOUTPIJT
DEVICE-St ELECTRICAL N4ETWORKS), DATA PROCESSING
SYSTEMSo, DATA TRANSMISSION SYSTEP-So COMPUTtR L04-IC-
CIRcUITS, SWITCHINf3 CIRCUITS* GATES fClRtýUITSl#
RELAXATION OSCILLATORS, TRIGGER dcl~UITS9 PROGRAMMING
(COMPUTERS) U

IDFNTIFIERS: 194); G-20 COMPUTER l

173
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4-• UNCLASSIFIED

ill DOC REPORT ,ISLIioRAPHY SEARCH CONTROý. NO,. 00,,,96

Oq I 9
DAVID TAYLOR MODEL BASIN WASHINGTON 0 C

A TPANSISTORIZED EXPANDED TRANSLATOR FOR THE UNIVAC
MOD '40-? C-ARDOTO-YAPE CONVERTER, II

tC t 4) 9 2P HANCOCKHN LEE ,JR.I
MONITOR. DTM9 1,4I

UI4CLASS|IIPED REPORT

SUPPLIEMtNTARY NOTE:

oESCpI PTORS: (*INPUT-OUTPUT OEVICFS, CIRCUIT),/
C:-04-tv1'TER_ LOGIC, NETWORKS, DESIGN, PROGRAMMING
ICOM1¶PUTERSP, DATA PROCtSSING SYSTEMS, PUNCHED CAROS/

-MAGNETIC TAPEf - _ -_ DON-TI-F I EASi I-4 CAROL-TO-TAPE CONVERTERS* UNIVAC
MO02-17-YR-ANSLA-TOR- -~ --

THIS REPORT SU4M4ARIES THE DESION, DEVELOPPENT, AND
"CONSTRUCTION OF A TRANSISTORIZED TRANSLATOR TO
EXPANO THE -MOO 407-REMINGTON RAND CARD-TO-
TAPE- CONVERTER (-4eCHARACTER FORMAT) TO A
FULL 41CHARACTER FORMAT CONVERTER, THE LOGICAL

$ESIJNs CIRCUIT DESIGN, AND CONSTRUCTION AS WELL AS

THE ADDITIONAL CIRCUItRY REQUIRED FOR THE COMPARISON
MNOO11LE %REtESCRISED AND DISCUSSED, NOW IN FULL
OPEPATION, THIS EXPANDED TRANSLATOR IS GIVING
RELIABLE, MAINTENANCE-FREE SERVICE IN THE APPLIED
4MATHEMATICS LA.ORATORY OF THE DAVIO TAYLOR

SMOOFL BASIN* (AUTHOR) 4u) U
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UNCLASSIFIED

DOC REPORT OIBLIOGRAPHY SEARCH CONTROL NO. 00094

AD04) 10.
"MITRE CORP BEDFORD MASS
AN INPUT/OUTPUT TYPEWRITER FOR COMMUNICAtIN4 WITH A
DIGITAL COMPUTER, out

MAR 644 4P MITCHELLJ. I
REPT! NO$ TM)6)i
CONTRACT: AFI9 428 2.190
PROJ" SOB
MONITOR: E$O Tf)R614 - -

j UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*DIGITAL COMPUTERS, TYPEWRITERS),
(*TYPEIVRITERS4 DIGITAL COMPUTERS), INPUT-OUTPI.T.
DEVICE•o DESIGN# DATA STORAGE SYSTEMS, INSTRUCTION

- MANUEL, CIRCUITS IU_
"IDENTIFIERS: 1964o CODES, SYMBOLS (U)

I AN I14OUT/OUTPUT TYPEWRITER PROVIDES THE TYPIST WITH-
"MEANS OF ENTERING DATA INTO A COMPUTER PROGRAM
THROUGH THE KEYBOARD AND A MEANS OF OBTAINING DATA
FROM THE COMPUTER THROUGH THE PRINTER& AN INPUT##
OUTPUT TYPEWRITER, WHICH IS A.MODIFICATION Of A
STANDARD SELECTRIC TYPEWRITER# HAS BEEN DESIGND.
fOR USE WITH THE PHOENIA COMPUTER THROUGH THE LOW-
SPEED BUFFE: OR WITH THE MITRE 7020 COMPUTER
THROUGH THE SYSTEM DESIGN LABORATORY (SOL)
D!S.L. CONS.LES. THt OPERATION OF THIS TYPEWRITER
IS DESCRIBED, AND THE FUNCTIONS OF THE MAJOR
tO0HPONENTS EXPLAINED, THE APPENDICES GIVE DETAIlS
OF THE COOING AND OF THE SYSTEM DESIGN. (AUTHOR)

(u)

1 75
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UNCI.ASSIF $t D£
DD( REPORT B!ILIOGRaPmY SEARCH CONTROL NO. 0004

HOUSTO4 FVEARLESS CORP LOS ANGELES CAL!FAUTO•ATIc UNIT-RECORO STORAGE AND RETRIEVAL OrVtCE
(U)OESCRtP-TIV( NOTE: FINAL TECHNICAL REPT.

A Pik 64 ;9P SPENGLERS $MIAISNER,L, I
REPT# NO* RIl1 64
CONTRACT: AF)Q 602 2991

TASK : -1q o 9-02
MONITOR: RtADC TDR62 000)

UnICLASSIFIED REPURT

SUPPLEMENTARY NOTrE

-O-ES~cR IPTORS! 1*1NFORNA TION RETRIE.VAL. COMPUTERS)"
----DATA-PROCESSING SYSTEMS, DATA STORAGE SYSTEMSi-COMPUTER LOWIC., DES01n, TEST SETS (UUIDENTIFIERS! 196q41 SCRM PROJECT, a$-6A (U)

PROJECT SCRAM'S PRIME PROGRAM OBJfECTIVE IS.TO
rSTA8LISH ECONOMICAL METHODS OF STORING 10,000 UNIT
RECORDS AND RETRIEVING THEM AT A MINIMUM RATE OF ItoPER SECOND PER MODULE, HYDRAULIC AND PNEUMATIC
METHODS Or UN!T-RECORD TRANSPORT PROVED OPERATIONALLYUNRELIAgLE AND DIFFICULT TO IMPLEMENT DURING- SURSEQUENT OREAOBOARDING9 SO THEY WERE ABANDONED.
MORE RELIABLE AND ECONOMICAL EIECT'ROMECHANICALHARDWARE NAS DEVELOPED. LOGIC SUBSYSTEM DESIGN,SPECIAL MEMORY-CONTROL CIRCUIT DESIGN9 DESIGN OFCOMMERCIAL LOGIC CARDSt AND TMCE 0UM MEMORY DESIGNARE DISCUSSED IN THIS REPORT. (AUTHOR) qU)

176
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UNCLASSIFIED0

DC REPORT AlBLIOGRAPHY SEARCH CONTROL NOo 900)96

AD9464 766 "OOQ E4AD
ROYAL AIRCRAFT ESTASLISMMCNT FAR meO"OU (E4LOAND MO C

DIGITAL MAGNETIC TAPE UNITS FOR THE MERCURY AND CEUC,
COMPiUTERS. PART 2o CONTROL CIRCUITS* IU.

DESCRIPTIVE NOTE: TECHNICAL REPT*-
NOV 64 IV $ANOERSON.K* ITHANOP* Do He.

REPT. NO. Tft-64OP4

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE!

oDESCRIPTORSI (,MAGNETIC IAPE, DIGITAL
COMPUTERS), 10OIG6TAL COMPUTERS. MAGNETIC

TAPE), INPUToOUIPU? DEVICESs GREAT SAITAIN,
POWER S-PPLIE$, COMPUTER LOGICt CIRCUITS

THIS REPORT DESCRIBES THE IPUNCTION AND FORMAT

SELECTION CIRCUITS, THE CIRCUITS CONTROLLING TAPE

DRIVE AND TAPE SPOOLING, AND THE POWER SUPPLIS FORO

THE MERCURY AND btUCE COMPUTERS. 4AUTHORI
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UNCLASSIFItED

ODC REPORT BIBLI06RAPHYr SEARCH CONTROL NO. SUO)196

I, AGADO*U 271

UE~ NLSTRUMENT RINC DLLA

DEVE~LOPMENTAR NOTEN:YREDAEcPCTY ImP

-ECR)N Y1S,(MAGNETIC RFILMIN SYETOMS DATA~of
MAGNEjTICt NOTEL: TCOHPTEICALDOUMINUTARANSPoRRSI JL

42C-I1ERS M AAEYI 61MS0

TH ) 94pT ~crIE THE DESIGN ADt DEVLMOPMoT At

TH UNfRDORASNIFED SYSEM APARARWIY YL

TIPLMFTR OFI2NNOSECOD.tESOAEMDU

S ONSIStTRS: or CNTINOU STORAETSSTFMANTI MANEICM
RECOSITED O POLItSHE ALUMTINC SUBSTATEN SS.THEMSDT
ALOPAGO ANSTESIZ (+DATAE STORAGE SSTESo Ae FINED TSY

COANETICTO AIL~ COMPUITERS* AURRENU TRNTRMSFRMES
TRANSISTORS (SDT ERu)6O EETONADT
PROVTIICEAN O-MAGEICAMFRIM (U)NSEOD~S IT

THERItEPDRIVEPLSCIE. ATIHLA DEIGN TN DELSELOPMENT0F
AMIL AGNETIC FILMAMEMORY SY ASEM WITH ISTRG CAPECIT

CONSITS OWITCHNINUOIS SHEEIN TOf LOAGLETIL FLMG
DIPCUITED.O POTISHED MEUINMOR WAEOSRMSALON WTHE
LOPEATIOý ND ESUL fTH TRAETS ARE DEIVEN. RATOY U

UNPX SE oPRCLASORDSI~ELETO ANDO TO
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UNCLASSIFIEO
IIm

DOC REPORT SIBLIOGRAPHY SEARCH CONTROL NO. *OO694

AD-600J S1A
-'ASACHUSETTS INST OF TECH LEXINGTON LINCOLN LAS
DATA SYS7EMSs

DESCRIPTIVE NOTEt OUARTERLY PROGRESS REPT., DIVISION 2.
I FEBYO APR 6'4*

M4AY 64 21P FRICK.Fr. Cv 'UO0S. o.He I
CONrRACT: AFi9 620 500
MONITOR: ESt TOR6' 97

UNCLASSIFIED REPORT

SUPPLeM'NTARY oiTEi

DESCRIPTORSt (*DATA PROCESSING SYSTEMSt. DIGITAL
COMPUTERS): (*DIGITAL COMPUTERS. OESIGN)t, tSYSTEMS
ENGINCERING, DATA PROCESSING SYSTEMS)t, COMPUTc LOGIC"
COMPUTER STORAGE DEVICES, ELECTRONIC QLUIPMENT-
COHPILRS, PROGRAHMING (COMPUTER$I, BIONICS,
INFORMATION RETRIEVALo BALLISTICS (UJ

CONTENTSI DIGITAL COMPUTERS.,COMPUTeR
.YSTEMSj CIRCUIT DEVELOPMENTI MAGNETIC
FILM ENGINEERINGI ELECTRON TRANSPORT$
MAGNETIC FILMS1 ADVANCED CIRCUITSI
AUTOMATIC PROCEDURE EXECUTORI CONTROL
RESEARCH--DATA FILE# STORAGE, RETRIEVAL AND
-OITINGo aUl

1

UNCLASSIFIC 600)31,4



UNhCLASSIFIEDl

DDC REPORT SIOLIOGRAPIIY SEARCH CONTROL NO*~ 000194

AO-601 '09
NA7JO'"At. SCIENIIFIC LABS INC MCLEAN VA

ALL-ELECTRONIC W~A INPUJT-OUT'PUT STUDYi 4U)

jOIscHPfIVC NOTEI QUARTERLY $$ROGRESS PEPT*, NO. )s I
JAN-11 MAR 04

F~AR 64 '4P LEP'PER*WENDELL Et I
CONTRACT' D06~ 0)ACO26

TASX Iar 4itx llu) '19' 0i3

U4CLASS!FIEP REPORT

SUPPLEMENTARY N10TE:

DESCOIPToRSI (*DATA P'ROCESSING SYSTEMSt INPUT-OUTPUT

CEVICES), c*INPUT-OUTPUT DEVICES, DATA ?'RQCES$INQ
SY~tir4MS), t#PRIN-TING4 RMEIWS)v RIEZOELECI'RtC
TRAN'tzaCfERS, PIJN-CHED CARDS* M4AGNEYOSTACTcIVC ELEMVNT*-t
PHOTO0iR&PHIC PPINTERS, LASERS, VCASISILITY

STUD IES 4U)
* -ENTUFIEIS: JET PRINTING, CARD READER qU)

JET 0Rt'4TING STUDIES DUPING THIS OVARTER INOICAiED

THA`¾ ALTHOUGH THE TRANSDUCERS STUDIED MAY NOT SE
FEASIBLE FOR PIERCING MU1LTIPLE sSHETs OF PAPER, THEY

MAY SE USEFUL FOR PfttNTtNj ONE OR MORE COPIES BY
IMPACT OF TH4E JET ON CARBON PAPER. THE SPARK
OISCHARJC METHOD Of ~JET ENIERGIZING 9S CONSIDERED
IMPRACTICAL DECAUSC OF THE HIGH VOLTAGE LEVELS1
RE011tREo AND SECAUSF OF~ PROBLEMS ARISING FROM HIGH

OFFRATij)- TEMPE-ATUR~ES. rA IU'h tiANI
T

I V:AS

ADJ1'iGED THE BEST fP~ACtTCAL PIEZOELECTRIC MATERIALI
SIMILARLY, PURE NICKI,L IS IHL BEST READILY AVAILAOLE
MAGNE1STRICTIVE MATE~RIAL, PoSSI~i..E JET PRUOUCTION

VIA 4 PRESSuRiZED VESSEL WITH ELECTROMECHANICOD.
VALVES NAS CONSIOFPED IMPRACTICAL AND WAS NOT
PkRUO GAS TUBES AND NECON LAMPS ARE POTENTIALLY
USEFUL AS ELECTRONIC DISPLAY SOURCES FOR P~HOTOGRAPHIC
OR ELECTROSTATIC PRINTIN4G. THEY CAN OPERATE A'

HIGH SPEEDS AND lHEY ARE RELATIVELY INEXPENSIVE*
UJSE 4VIT4( FIBER OP)IC1( *00LLb OFFER FLEXIBILITY OF

CONSTRUCTION METHOD)S. OTHIR LIGHT SOURCES ,.
4ASFRS, ELECTROLUMINESCENCE, AND CATHODE-RAY TUBES.
M4AY 4C USED IN ELECTROSTATIC PRINTING. METHODS OF

MODkILATIING T14 DIRECTION OF A LASER BEAM ELECTRICALLY

MAY 8F USEFUL [OR FUTURE PflINTING DEVICES, IF COST

BSECm(tES REASONABLE. (AUTHOR) (U)

UNCLASSIFIED 8003196



UNCLASSIFIED

00OC 4EPCPT O0t6LIflaRAPHY SEARCH CONTROL NO, OOOIP94

N•AVAL OPDNANCE LAB WHITE OAK MD

DELAY LINC TIME COMPRESSOR WOX-7A# IV)
APO 6'4 'lP MUNSONtJOHN C* I

_ ARTONLESTEP E. I

TASK: PUDC-)PnO00 O2
mo•i TOe ! N?ýL TR61 47

UN(LA$SIFIED REPORT

SUPRPLEMENTARY •OfE?

DESCRIPTORS: (#DELAY LINES. oATA PROCESi.NG 5fITEMS),
tC*nATA PROCESSING SYSTEM5, DIGITAL SYSTEMS)i 41IGH
FOEQUENCY, DATA STORAGE SYSTEMS, TRANSISTORS, SONAR

E OUIP~lENTo ACOUSTICSt CIRCUITS, DESIGN# GRAP~jCS*
SIGNALS, PROCESSING, OPERATION, 4ORRELATORS, CLIPPCR
C¢•iV1IS, ELCCTRONICS (U)

IDENTIFIER51 DELTIC WOX-)At WOX47A COMPRESOA IV)

THIS REPORT DESCRIBES IN SOME DETAIL THE FULLY
TRANSISTORIZED WOX.)A DELAY LINE tiME

COMPRCSSOR (DELTICI) THE 0IT RATE IS 10
MEGACYCLES9 THIS tQUIPMENT HAS PROVEN TO 9E VERY
RELIABLE IN DAILY OPERATION* THE TRANSISTORIZATION
HAS GREATLY REDUCEO THE POWER REQUIRED RELATIVE TO t

COMPARABLE VACUUM TUBE MOC)EL SINCE THE PRINCIPLES
OF DELTIC OPERATION HAVE BEEN PRESENTED FULLY IN

EARLIER REPORIS (PB-|6P OI)N ONLY A SHORT
OESCRIPTION OF BASIC PRINCIPLE$ IS GIVEN. INSTEAD*
THE DETAILS OF CIRcUIT OPERAlION ARE BRIEFLY TREATED,

'iLOCýZ SAA!¶. r'.ATjCS, ANO PmaTtOGRAPHS SHOWING
COMPONENT LAYOUT$ ARE INCLUDED+ PHOTOGRAPHS APE
SHOWN OF TYPICAL *AVEFORMS AT VARIOUS POINTS WITHIN
THC SYSTEM, AND THMSt ARE KEYED TO THE BLOCK DIAGRAM$

AND SCHEMATICS, ALL DIAGRAMS ARE GROUPED AT THE
ENO OF THE REPORT TO FACILITATE USE IN
TROUBLESHOOTING. fAUTHOR) tU?

181
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UNCLASSIFI ED

,O.r REPORT 0I8LIOGAAPHY SEARCH CONTROL NO* 800;196

AO-,02 067
15rI !)ATA SYSTEMS D'IV KINGSTON N Y

C'YjENIC ASSOCIATIVE PROCESSOR PLANE TEST AND
EVALUATIO N. U

o-$CRIPTIVE NOTE; FINAL TECHNICAL REPT, FOR 11 AUG* 19
DEC 6:i

JUN 6q -OP ROSENBERGER. 8. S.

CONTRACT: AF30 602 3179•
PRO.B J 558
TASK: 508108
MONtyOR6 RADC TV 44 26

UNCLASSIFIED REPORT

SUPPLF4ENTARY NOTE:

DESCRIPTORS: (*CRYOGENIC STORAGE DEVICES. RESCARCm
PROGRAM ADMINISTRATION), MANUFACTURING METHODS,

-- j PERFORMAICE tENG•NEERING), DATA PROCESSING SYSTEMS,
SUPERCONDUCTiVIT'r, CIRCUITS, FILMS, POLYMERS, VAPOR
PLATING, VACUUM APPARATUS, CAPACITOR•o LEAD. TIN,

METAL FIL.MS, SILICON COMr'OUNDS, MONOX1DES. ELECTR!C
INS, iTION, ELECTRON SOMBARDMENT it))

IflEN :IERS C YOTRONS (U)

-THE FABRICATION AND TESTING OF 4 CRYOGENIC
ASSOC1,TIVE PROCESSOR ARE DESCRIBED I1 THIS
REPCRT. THE PROCESSOR CONSISTED OF 2:050 CRYOTRONS

I o..T FRC,. C .. 0 ..N.EC,..D TO FOR M TF.- 12"!IT ! 0 R OF
ASSOCIATED STORAGEC THE CRYOTRONS AND THE
NECE5SARY CONTROL CIRCUITRY WEn-E VkCUUNI-.DEPOSITED ON

A FOUR 0NO A HAL.F PY FOUR AND A RAL. INCH SUSSTRA0E.
POLY FP.R TYPE INSUL.ATION VAS US!oD, THE

FABRICAT;ON PROCESS AN) "HE REASONS FOR IHLTED
SUCCESS OF THE PROGRAM ARL DISCUSSED IN DE'TAIl-

(AUTHIOR (U)

U N' C L A F I.
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UNCLASSIFIED

DuC REPORT giaLIOGRAPHY SZARCH CONTROL NO* $00,94

ADO.6U0 263"
SAY STATE ELECTRONICS CORP WAL!HAM MASS
95-9O0I HiGH-SPEEO CORRELATORa (U)

DESCRIPTIVE NOTE: FINAL REPT.
AUG 64( 86P

CUNTRACT! 0 602 2r1!

TASK: I0!
aONITOR: RADC ,TDR6~4 198

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*CORRELATORS, DESIGN)# I*SPECIAL
Ii PUJOSE COMPUTERS, CORPELATORS)o OPERATION€ PEAL TMIEq
CORRELATION TECHNIQUES, CIRCUITS, oIITAL COMPUTERS#
ACOLJST I CS I)
I DENTIF I ERS: s',O9i CORRELATOR cU)

THIS REPURT DESCR1SES THE DESIGN AND DEVELOPMENT Or

AN EXPERIMENTAL REAL TIME AUDIO BANDWIDTH (00 TO
0OOO CPS) CORRELATOK THAT WILL DISPLAY A
CORRELOGRAM WHIL.E OPERATING 'ON LINE*' THE
CORRELATION INDEX IS DISPLAYED A3 A FUNCTION Of
FELATiVE DELAY ANo TIME FOR EITHEk AUTO OR CROSS
CORRELA'rIok. THE CORRELOGRAM IS PRESENTED AS A
THREE-DIHENSiONAL DtSPLAY ON THE CRT OF A SELF-
CONTAINED OSCILLIýSCCPE WITH THE X AXIS PRESENTING
rIME, Y AXIS RELATIVE DELAY AND Z (INTENSITY)
REPRESENTING THE CORRýLATION INDEX. SIGNAL INPUT
CIRCUITRY !NCLUDES A WJORMALC " (AGCI FUNCTION
WITH q0 D6 DYNAMIC RANGE ALONC THE NECESSARY GROSS
iNPUT LEVEL CONTROLS AND METERING, A FIVE-BIT A
TO D CONVERTER DRIVES A RECIRCULATING MEMORY SPEED
UP SYSTEM, APPROPRIATE CLOCK, ACCUMULATOR, AND
COImPUTE CIRCUITS ARE USED TO APPROXIMATE CORRESLATION
COEFFICIENT AT A REAL TIME RATE. THE OUTPUT D TO
A CONVERTER DRIVES THE X AXIS OF THE OSCILLOSCOPE
TO INDICATE THE CORRELATION COEFFICIENT* THE
OPEPATING FEATURE5 OF THIS DEVICE ARE 6IVEN.
(AUTHOR (UI

UVCL ASS IFI D I00 ,0



-11 UNCLASSIFIED
00Z R~EPORT P 19L IOGRAP.MY SEARCH CONTROL NO, 600:096

MASSACHUSETTS INST OF TECH CAHBRttGE INSTRUMENTATION
LAR
TIRAN91ST041ZED SHIFT RCGISTERo IU)

DESC-RIPTIVE- NOTE: B4ACHELOR OF SCIENCE THe5IS,
Ji' U 57 '4 p SCHOCNIDORP.Wtt.LIAM H.

inEPT. v10a T- 126
CONTPPCT: AFO'4 6'45 9
PROs 52 126

1) 1CL ASS IF IEn~ RE PORT

SUPPLFMENTAF)y NOTE#. LEGIBILITY OF THIS DOCUMENT 1S iN PART
-- -~UN-SAIISFACTORYt REP~R-OOUTION HAS BEEN MADE FRCM BEST

AVAILABLE C-OPY.

DESCRIPTORS: (*TRANSISTORSo MAGNEVIC CORES)#
-(+yAIGNETIC CORE STORAGE, TRANSISTORS%* DF!I.AY CIRCUITS#
DIOU.ESs PEUTODESs RADOFOREtýUENCY PULSES, SWKITCHING
CIRCUIITS, VOL.TAGE, ELECTRIC^ CURRENTS, WIRING OIAGRAMS,
ENt-ERIMENTAL DATA (U)
IDEN T IFIEPSI SHIFT REGISTERS (U)

THE 06JECTIVE WAS TO STUDY A TRANSISTORIZED
M~A63NETIC CORE SHIFT REGISTER AND TO EVALUATE A
SUJITAB8LE POWER TRANSISTOR AS A POSSIqLE DRIVING
SOURCE FOR THE REGISTER, INVESTIGATION OF, THE
REGISTER WAS ORIGINALLY CAR?"IED OUT U3SING A PENTODE
DRIVER iN ORDER TO OFFER A MEANS FOR COMPARISON WITH
THC TRANSISTOR SHIFTING SOURCE# THE WESTERN
ELkrCTRIC GA-42910 PNP JUNCTION TRANSISTOR WAS
FOUNO TO MEET THE REGISTER RLQUIRFMC.NTS QU'ITE
SATISFACTORILY. OPERATIN(; R7GIONS OF THE SHIFT
RE~isTrEq wEKE OBTAINED USING THIS TRANSISTOR IN THE
GNOUNDED EMITTER AND GROUNDIZD BASE CONFIGURATIONS,
AND THE LATTZR WAS FOUND TO BE MOPE SUCCESSFUL# IT
WAS POSqIBLC 10 DRiVE THIRTY CORES qUITE RELIABL.Y
USINGr THE GROUNDED 9AS6 CONFIGURATION# AND THE
OPERATINJG REGIO14S OBTAINFD COMPARED FAVOnRAI.Y WITH
THOSE OF THE VACUUM TUBF. (AUTHO~t IUl
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AD-,O6 60q
RAND CORP SANTA MONICA CALIF
CONTRASTS IN LARGE FILE MEMORIES FOR LARGE SCALE
COMPUTERS, (Up

MAR 99 op POSTt.EYJOHN A. I
REPT, NO. P., 1 2:•O

JUNCLASSIFIEO REPORT

SUPPLEMPNTARY NOTE! LEGIBILITY OF THIS DOCUMENT IS IN PART
U.ISATISFACTORY. REPRODUCTION HAS BEEN MADE FROM BEST
AVAILA8LE COPY.

DESCRIPTORS: (*COMPUTER STORAGE D.EVICES. DIGITAL -_ - -
COMPUTERS), PERFORMANCE (ENGINEERING), CONTROL
SYSTEMS, ANALYSIS, MAGNETIC TAPES IuIp

THE INCREASING R7QUIREHENT FOR VERY LARGE FILES IN
DIGITAL COMPUTER SYSTEM.S HAS LEAD TO THE
IDENTPFLCATION OF SEVERAL IMPORTANT CHARACTERISTICS
OF FHESE FILES, AND rO THE DEVELOPMENT OF FIiES WMICH
EXHIBIT THESE CHARACTERISTICS IN VARYING OEGREES.
AS A RESULT, A NEW SITUATION HAS BEEN CREATED
WHEREIN A DETAILED STUDY OF THESE CHARACTERISTICS
WILL NOW BE NECESSARY IN SOME APPLICATIONS TO
DETERMINE THE PARTICULAR FILE MOST SUITABLE FOR THE
PROBLEM OR PROBLEMS TO BE DEALT WITH* (Ul

185 &..
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AO-607 210

NIPWEST RESEARCH INST KANSAS CIYY MO
"INVESTIGATION OF ELECTRO- AND MAGNETOOPTIC TECHNIQUES
FOR INFORMATION STORAGE AND RETRIEVAL, qU( i

IDESCRIPTIVE NOTE: TECHNICAL DOCUMENTARY REPT. FOR I M4AY
44-11 JUL 6'40%').'P J6l 72P CONNELL.R. At I

PWOJ: 7062 ,2699P
TASK: 706201
MONITOR: AL , ToR64 228

UNCLASSIFIED REPORT

-$u F UPLtME0 ARY NO4TE.:

i- ESCR-IPTORS: (eOATA PROCESSING SYSTEMS, MATERIALS)$
46THIN FILMS (STORAGE DEVICES)# PRODUCTION)@
I#KeANGANESE COMPOUNDS, OISMUTH COMPOUNPS)o DATA
STORAGE SYSTEMS, INFORMATION RETRIgVAL, INTERtNETALLIC
COMPOUNDSo FERROMAGNETIC MATERIALS, MAGNETO-OPTIC
EFFECTo OPTICAL PROPERTIESo CRYSTALS, EVAPORATION#
POWDERS, CRYSTAL STRUCTURE (U)

A PROGRAM OF RESEARCH ON MATERIALS FOR HIGH DENSITY
INFORMATICN STORAGE AND RETRIEVAL WAS CONDUCTED, WITH
EMPHASIS GN THE FABRICATION OF THIN F"'; OF
MNNI. THIS INTERMETALLIC COMPOUND IS

SFERROMAGNETIC* WITH ITS AXIS OF EASY MAGNETIZATION
.* • ALONG ITS HEXA•0NAL C-AXIS. POLYCRYSTALLIIIE FILMS

OF THIS MATERIAL GENERALLY SHOW A STRONGLY PREFERRED
ORIENTATION, WITH THE C-AXIS NORMAL TO THE PLANE OF
THE FILM, SUCH A CONFIGURATION IS IDEAL FOR THE
EMPLOYMENT OF MAONETO-OPTICAL READ-OUT SYSTEMS.
MAJOR PROBLEMS 4XIST IN THE CONTROL OF NUCLEATION
AND GROWTH OF SUITAI'LY ORIENTED MN9I* AND IT WAS
HERE THAT MAXIMUM EIFORT WAS MADE. SEVERAL
FABRICATION TECHNIQUES WERE TRIED; INCLUDING PHYSICAL
SPUTTERING, GRAIN-BY-GRAIN F4.ASH EVAPORATION OF BOTH
MIXED POWDERS AND PREFORMED ALLOY POWDER, AND
SEQ[JNTIAL EVAPORATION SCHEMES. THE LATTER METHOD
4AVE THE BEsT RESULTS IN SPITE OF PROBLEMS IN
INTERLAYER DIFFUSION AND COMPOUND FORMATION.
(AUTHOR) (U)
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AD-607 006
THOMPSON RAMO WOOLDRIDGE INC LOS ANGELES CALIF

THE RAMOWOOLORIDGE CORPORATION GENERAL RESEARCH
PROGRAM, 19ý7. SECTION to MAGNETIC DIGITAL

El TECHNIQUESs (IUl

DESCRIPTIVE NOTE! PROGRESS RFPT,-

SJAN 58 7P SCARBROUG ,Ao D- INYBERGJo J9 I

UNCLASSIFIEO REPORT

I 5SUPPLEMENTAP7 Y NOTE:

SDESCRIPTORS: (OMAGNETIC CORES9 DIGITAL SYSTEMSls
(#THIN FILMS (STORAGE OEvICESl, MAGNETIC CORE

I iSTORAGE), CIRCUITS#, ELECTROMAGNETIC PROPECRTIES#

PLATING* DIGITAL COMPUTERS IV)

IDENTIFIERS: THIN FILMS. THIN FILMS

ELECTRONICS 114

i ', ~PROiRESS REPORT IS PRESENTED ON THE

INVESTIGATIONS OF DIGITAL CIRCUITS USING pWRRlE

MEMORY CORES AND THIN FILMS, IU)
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SUP0C REPORT RILIOGRAPHY TT ARCH CONTROL NO, B000)196V.

-CFOIPGN TES(NOLOGY DIV WRIGHTPPATTERSON AF OHIO
-TAPE-DRIVE ASSIVEBLY FOR 14AGNETIC CAPES RN THE. M-.U

YCOPUTER, CAiAN lSiOCT 64 20P KNYAZE'V,Vo Do tSAKHAROVoVo No i --
•--•.J--•M O N I T O R : F.T D o T T M T 6 4 2 1 1 ; •66 7 16 8 6 -; -

-RAWINGL, ASSIFRIED UPORT

T$PPLFHENTARY NOTE: AS •TLD IACSINE TDANS, OF" TSIFROVAYA.•') ~T`Ei<tIKA I VYCMISLTTEL'•NYF USTROISTVA fUSSR) 1962, .•

•' ~NO, 21 Ptooo970

D EESCRIPTORA: (UMAGNET:RA TAPEC HLECTROMAGNETINCCS=: • DR|IVES), (*DR-IVE$*-MAGN'CTIc TAPE)t COMPUTERSo COMPUTER -

-STOAGE ISVICUESt MIGNETIC RECORMI CONTROL STE CONRO
/ ' $SYSTrm$, COMPUTER LOGIC, WIRING OIAGRAMSi• MECHANICAL
SDRAWINGSo USSR (U) -

•- - ~THE TAPE-DRIVE ASSEHMALY IS OErSIGNe.Iý FOR SLIDING THE
S~~MAGNETIC TAPE UNDER READ-RCCORD HEADS IN ACC¢ORDAkNCE •
S~WV~l INSTRUCTIONS, ARR:VING FROM CONTROL $LOCK OF

MEMORY UNIT* IN THE TAPE-DRIVE ASSEMOLY TH'ERE IS
REALIZED ALSO DIRECT RECORDING OF" NFORMATION ON TAPE
AND READING OF INFORMATION* (U$
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UNCLASSIFIED

ODC REPORT 1113LIOGRAPHY SEARCH CONTROL NO, 500196_

MASSACHUSFTTS INST OF TECH LEXINGTON LINCOLN LAB
0IVISION 2. DATA SYSTEMS, (U)

DEOCRIPTIVE NOTE. OUARTERLY PROGRESS REPT. FOR I AUG,.)
OCT 614,

140V 64 ;
CONTRACT: AF19 624 400

UNCLASSIF E0 REPORT

SUPPL~MENTARY NOTE:

DESCRIPTORS! ($DATA PROCESSING SYSTEMS, COMPUTERS),,
C4COmPlJTFRS , DATA PROCESSING SYSTEMS), CIRCUITS, --
SWITCHING CIRCUITS* TRANSISTORS# COMPUTER STORAGE
DOVICES, ELECTRONICS, ANALOGOIGITAL COMPUTERS,
I)FS!GN, CONTROL, INFORMATION RETRIEVAL, MAGNETIC TAPC,
ALUMINU&t OXIDESv, DIODESe TRIODES (U)

IDENTIF'iERS: APOLLO, PRESS PROJECT, *CLEAN
ROoMS (UpI

CONTENTS: DOIlTAL COMPUTERS: COMPUTER
SYSTEMS-CURVr.ORAWING SCOPEt OPTICAL INPUT,
MULTIUSER CONSOLES, SYMBOLIC PAGE-ADDRESS
TPANS•rORMATIONI CIRCUIT DEVELOPMENT--INTEGRATED
CIRCwITS, UHl SWITCHING TRANSISTORS, TRANSISTOR
rLIPoLOP MEMORY; MAGNETIC FILM ENGINEERING-
CLEAN ROOM, PATTERN SCRIBING, MAGNETIC FILM
SmAf#AC'lER!ST!CSs CONTENT--ADDRESSED MEMORY. LARGE-
CAPACITY MEMORY TESTER, CIRCUIT DESIGN, PAGE-AODORMS
MEMORY; SYSTEM PRDGRAMMING APPLICATIONS--CLASS-l
ORIENTED RING ASSOCIATIVE LANGUAGE# VARIASLY
INITIALIZFD TRANSLATOR FOR ALGORITHMIC LANGUAGMSi
COIPtJTER COMPONENTS: MAGNETIC FILMS--
ANISUTROPYs MAGNETO-OPTICs, TERNARY ALLOYS l
ELECTRON TRANSPORT-AL-.AL20 DIODES AND
TRIODESt CONTACT POTENTIAL DURING AL20) GROWTHt
FIt.M-MEMORY SENSE kMPLIFIERSI PSYCHOLOGY:
AUTOhATIC PROCLDUPE EXECUTOR? HUMAN
INFORMATION 0PROCESSES--RiCOGNITIVE BEHAVIOR,
INIDI•PENSI•,NAL SIMILARITY, SIGNAL DETECTION:
PERCF9TIHiLITY ANDi MEMORABILITY1 AND CONTROL

ESEA-RCH: ON-LINE DATA STORAGE,
RFTRIEVAL, AND EDITING; HYBRID COMPUTER
OEVELnPMENTI EST I MATION AND CONTROL THEORY,

(U)
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DD( REPORT '311LI|O(RAPHY S!-ARCH CONTROL NO. 800)96

A AD-409 '461~
RCA LAOS PRIN4CETON4 N J
CRYOELECTRIC RANDOM C.CC"S MEMORY, PHASE II 10T() Oitt

M~h~pyt(U)
bDSCRIPTIVE NOTEI FINAL REPTo FOR I MAR 6)-I MAR 64sI

VOy 64 262P BURNSLi L. ;DOSWICK,09 t

CHPTST1ANSENbDo A. ;COSFNTINO•.1 4H IFE4j1RJ. I
CONTS~ACT 4 AF3U0 602 -'0090
PROJ 5581
TASK. -I59IOR

MONI to0: PAoC , TbRR64 17

VNCLASSIFICD REPORT

"SUPPLEMENTARY NOTE: SEE ALSO AD-,'42 .994*

OESCRIPTORSI (*CRYOGENIC STORAGE OEVICESt
MANUFACTURING METHODS)# (*COMPUTCR STORAGE DEVICESi
DIGITAL COMPUTERS)*, CRYOGENICS, rFLPCTRICAL NFTW*#RKS+ -
THERfrODYNAMICS, THEORY, COMPUTER LOGIC, THIN FILMS
4STONAGE DEVICES) # SUPERCONDUCTORS Ul)

IOENTIFIERS: RANDOM ACCESS MEMORY: CRYOTRONS,
RYOTRONS (U

THIS REPORT COVERS THE WORK PERFORMED UNDER PHASE

I1 OF A CONTEMPLATED THRFE-PHASC PROGRAM TO DEVELOP
THE THE)RY AND TECHNOLOQY NECESSARY FOR THE

SMAN"I•&CTURF OF e!LL..IOMm,.RT CrPOELE(CTRTe MMOREtS,
FUkIHER ADVANCES IN THE THEORETICAL UNuCRSTANOING
OF ,'•EMORY OPERATION HAVF" CLEARLY nELINEATED THE
R.G'IREMENTS OF THE FABRICATION EFFORT4 TESTS OF
THF MANY SAMPLES MADE DURING THE YeAi HAVE
-ST•aktSH•E THAT THE MATCHING OF MEMORY PLANES WITH
THE NECESSARY CRYOTRON TREES IS PRACTICAL. PHASE
It CLOSED WITH THE SUCCESSFUL TESTING OF A 128 BY
-12F MEMO Y PLANE CONTAINING |60)R8 CELLS AND goo

CRY.'tRONS IN THE TREES* ONLY A PROBLEM WITH
UIEYPCCTEDLY LOA '•ENSE SIGNAI.S FROM THE CENTER
PORTION OF THE PLANE PREVENTED THE STACKINO OF A
qRO;.0P OF THFS• PLANESt IMPROVCD HIGH-SPEED

EVAPI)RATION PLANTS HAVE (,REATLY INCREASED THE YIELD
OF rXPERIMENTAL SAMPLES AND IMPROVED THEIR QUALITY*
C0f TI",(UOD AOVANJCES 114 HASK FABRICATION TE.CHNlqUES
HAVF PRO%,IDC3l tiElHODS THAT ARF SUITABLE FOR THE FINER
PATIERNS •E'•JUI•EO FOR 412 bY 512 AND 1024 eY 1024
PL0'ES. RELATFU WORK ON HIGH.SPEEn SELECTION TREES

EMPLOYI'NG CRYOTRONS IS RFPORTED. IT IS SHOWN THAT
CR'YOTRONS ARE SUITABLE FOR THIS APPLICATION BUT
FURT-CR WORK IS ?',CESSAPY TO REDOCE tHE HEAT
Dr 1SIPATION. ( AUTHOR) (U)
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4 DDC 1EPORT SdBL!OGRAPHY SEARCH CONTROL NO. 800394

" -- :IAD-6|O1 7'11

_DAVIO TAYLOR MODEL 6ASIN WASHINATON D CA TCCWNILUE FOR UTILIZING THE 10M OR THE RCA RANDOM"
ACCESS MASS*MEMORY DEVICES TO STORE THE DATA BASE Of
A COMMAND AND CONTROL INFORMATION PROCESSING
SYSTEM,

NOV 6q 12P FRIEDENBERGPAUL "E I
W'ALTONTHOMAS S. I

!" REPT , NO, r)TMR-.1tI ?: i
PROj SS192 001a

TASK: 7140

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS! (*COMMAND AND CONTROL SYSTEMS, COMPUTER
STORAGE DEVICES), (*DATA PROCE$SING SYSTEMS, COMPUTER
"STORAGE DEVICES), DIGITAL COMPUTERS, MAGNETIC CORE
STORAGE, DATA STORA4E SYSTEMS 4U)
I)ENTIPIARS! RANDOM-ACCESS MEMORY, UNIVAC CP-tt7 0))

TWO DIrFERENT MASS MEMORIES ARE STUDIED FOR THEIR
SUIT0AILITY TO STORE THE DATA BASE IN A COMMAND AND
CONTROL INFORMATION-PROCESSING SYSTEM. THE IBM
UNIT EMP.OYS METAL DISK PACKS WHEREAS THE RCA UNIT
USES MAGAZINES OF PLASTIC CARDS FOR THE RECORDING
'4EDOIUM* HOWEVER9 ANALOGIES IN THEIR LOGICAL
z AAe1L1 |i1 ' MAKE I' PATShIeLE 1O USE IONTICALt
METHOOS OF FILE ORGANIZATION, IT IS SHOWN THAT THE
QUIPMENT CAN BE FFFECTIVELY UTILIZEO TO PROCESS

FORMATEO FIL•S ON A RANDOM-ACCESS BASIS. COMPACT
INDWXFS ARE G_2NERATED SO THAT I1-MS CAN BE QUICKLY
LOCATED EITHER BY NAME OR 1WY CO, - ,, THE TIMES
REQUIqED POR UPDATING AND SEARCHING SUCH FILES ARE
4NALYZED* AND TIlE ADVANTAGES TO BE GAINCD OVER
CONVENTIONAL TECHNIQUES ARE INDICATED. (AUTHOR)

(JNCLASSIFII'rA)n )I4 A
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DopC REPORT 0 I15LIOGRAPHY SEARCH CONTROL NO. 00)0y4

AO-611 14J
CGNýRAL ELECTRIC CO BRIdEPORT CONN

ArEIrIORCEO PLASTIC MA JFtC TAPE# (U)
OCSCP'IPTIVE NOTE; QUARTERtLY REOT. NO- 4o I DCC b#-2

MAR 0t
P 0A 0 29P KIRK,N, IMCeOURNIEb. I

*-CONTRiCT: DA16 0O19SCOA951

PO I A99 If 00)~

UNCLASSIFIED REPORT

SUPtIEMENTARY NOTE: SEE ALSO AD-287 215.

- - -IPOQSI *6MAGrNETIc TAPE, OATA STORAGE SYSTEMSi)
(.FA4NETIC RECORDING SYSTEM9, MAGNETIC TAPE),
(OR[INFORCING MATERIALS, MAGNeTIC TAPE), ELASTOMERS,

PLASTICS, SILICONE PLASTICSs GLASS# GLASS TtXTILESo

CARBD.4ATES, BINDERS, DATA PROCESSING SYSTEMS, TENSILE
wpROFtimS COATINGS, NilkiLES, OXIDES, ANALYSIS,

MANUPACTUNING M THOOS, RELIABILITY (ELFCTRONICS),
TESTS (UM

MAGNETIC TAPE BASE MATERIALS POSSESS INAOEOUACIES
IN CERT1IN CRITICAL DATA STORAGE APPLICATIONS* THE
OBJ•CTIVE OF THE PROJECT IS TO DEVELOP BACKING

MATERIALS WHICH filLL IMPROVE THE EFFICIENCY AND
RELIABI.ITY OF AUTOMATIC DATA PROCESSING EQUIPMENT

AND) ASTGEeTRuONic mvnECO)NG DE~tCES4 c"ALVATIONS
OF PEAVE CONSTRUCTION AND CONTINUOUS PRODUCTION
PReCESS-S FOR A PROMISIP6 NEW FAIJOIC WERF INITIATED,
rNVES1IOATION OF A NEW POLYCARRONATE ELASTOMER AS A
RFSIN BINDER COMMENCED, PHYSICAL TESTING
ENPHASIZEO WET STRENGTH RETENTION AND TEAR STRENGTH

SMEASURCENYS- A NITRILE SILI(ONE FLUID AS PRIMER
EXHIOITCD CXCEPTIONAL "CT STRENGT,4 RETENTION#
PRECISION SLITTING EXPERIENCE WAS GAINED. FINAL
TAPE SAMPLES, riHE FIRST REQUIRING SEMICONTINUOUS
PROCCSSING E'?UIPMENT, 4VFRE SUPPLIEDA A
QLAASRCINFORCED MAGNETIC TAPE BASE WITH ADVANTAGES
WARAANTING CONTINUED DEVELOPMENT 'AS ACHIEVED*
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.DC REPORT -ot, II4RAP-Y SeARCH CONTROL NO, 600)16

AD-617 0'f1
MASSACHUSIETTS INST OF TECF4 LEXINQTON LINCOLN LAS
DIVISION 7. DATA SYSTFMSv

DESCRIPTIVE NOTE! OVARTERLY PROIIRESS RIPT FOR I NOVI 64II
11 JANJ A5,

FE~k 6!1 29ft FRICK,F'. C. I
CONTRACT: A F 9 628 400
MONlITOR1 LSD TDR-61-47?

UNCLASSIFIEDC REPORT

SUPPLEMENTARY NOTE; SEE ALSO AD*609 000.

DESCRIPTORS: (,COMPUTERS, SCIENTIFIC RESEARCH),
1*MAQ{VJETIC TAPE, SCIENTIFIC RSEARCH)* (*PSYCHOL04Y
SCIENTIFIC RESEARCH), (DATA PROCE$SSIN SYSTEMS*

COMIPUTER50, DATA PROCESSING SYSTEMS, COmPUTER STORAGE
PEVICES, ANALOG-DIGITAL com~PUTERSo DIODES, ALUMINUM
COTMPOLANT 1 OMDESt CONTROL* TRANSISTOR$# RECALL,
PTOCEPTION 4PSYCH0LOGI), CONTROL SYSTEMS
IDENTIFIE~RS? Tx COMPUTERS, APEX 1AUTOMATIC PROCED'j*1
E UECDTOR (RO

CONTENTS! D161TAL COMPUTERS --.- ROUP 2 R
COMPUTEFk SYSTEMS CIRCUIT DEVELOPMENT
MAGNETIC FILM ENGINEERING SYSTEM4 PROGRAM$INS

AND APPLICATIONS CONPUTER COMPONENTS.---ROUP 2R
MAGNETIC FILMS ELECTRON TRANSPORT PSYCHOLOGY-

_GVo;' %.' .U .Ut II ic FoiCF1iJF F.XFC T
HUMAN IPPORMATION PROCESSES CONTROL RESET..RCH..-
GROUP 28 HDYBRID COMPUTER '.YSTE-S ESTIMATION
AND CONTROL STUOINSv Pu,
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MAS;ACHUSFTT5 INSr 0 Tor H LEXINGTON LINCOLN LABDESIG'o ASPECTS OF MINIMAL-POWER )IGITAL

C I . C I T$1 Y(U)

CONrrRAcT: ArI9 628 500
MON ITOR: Es i-

UNCLASSIFIEO REPORT

SUPPLCMENYARY NOTE.

DECPcIPTORs: (0DIGITAL COMPUTFRS,CIRCUITS),(OCIRCuITS* DESIGNI, (*MICROMINIATURIZATION
(ELECTRONICS), CIRCUITS)# (*SPACECRAPT. DIGITALCOmPUTERE), SEMICONOUCTOR DEVICES, RELIABILITY(ELECTRONICS), TRANSISTORS, CONPU'FR LOGIC, COMPUTERSTORAGE DEVICES; RELAXATION OSCILLATORS, GATES(CIRCUITS), POWER 

(v)IDENTIFIERS: M!0JIMAL.-POWER CIRCUITRY 
(U)

MINIMAL-POWER DIGITAL CIRCI;hiTRY, WHILE A NECESSITYFOR SPACECRAPT OPERATION# HAS ADYANTAGES NHtCH APPLYTO ROTH SPACE-SORNE AND GROUND8BASED DIGITAL DATAPROCESSING. SOM4E Of THE LOW-POWER 01i61TAL CIRCUITDESI1N EFFORTS ARE PRESENTED IN WHICH LINCOLNLABORATORY HAS BEEN ENGAGED FOR THE PAST FEW YEARS*THESE TECHN14UE$ HAVE BEEN EMPLOYED IN A NUMBER OFSCIENTIFIC SATELLITES AND SPACE PROBESt 5ESiG•4S ARE To RP USE, IN THE LINCOLNEXPERIMENTAL SATELLITE ILE.S, THE INFLUENCE OFNEW SE14ICONDUCTOR DEVICES UPON• THE MINIMAL-POWERCONCEPT IS OISCUSSCO, (AUTHOR) 
(U?
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~ ~~9!~MYSEA RC m CONiTAOL NtO. 800O)6

"A4K'•jODo ARSENAL PHILADE,,.PHiA PA RESEARCH AND DEVELOPMENT
.I RECCTORATE
fýEVELOPMENT OF A PARALLEL OUTPUT PRINTER FOR THE
FWOAC COHPuTE". (U)

DESCRIPTIVE NOITE: INTCRIM REPT.,
DEC 64 447P MUNNICHROf)ERT F, t

RE.Ta NO, M6 -1O-I-
PROJ: IW59270?DO16!oo

UNCLASSI IED REPORT

SUPPLEHIENTARY ,O/TE: AVAILABLE COPY WILL NOT PERMIT FULLY
LEGIDLE REPRODUCTION. REPRODUCTION WILL BE MADE IFREQUESTED BY USERS OF DDC* COPY IS AVAILABLE FOR PUBLIC

SALE*

f DESCRIPTORS: -(OINPUT"OUTPUT OEVICES, DeSIGN1,
(&TYPEýlITERS, COMPUTERS), COMPUTER LOGIC, CIRCUITS,
WIRING DIAGRAMS t PROGRAMMING (COMPUTERS)t OPERATION IV)

IDENTIFIERS: FADAC COMPUTER (U)

THIS R,:PORT CONTAINS A DESCRIPTION OF THE FUNCTIONS
AND UESIGN DETAILS OF THE FADAC OUTPUT TYPEWRITER
(FAGOT) , WHICH WAS FABRICATED SPECIFICALLY POR
LA8ORATOR" USE WITH THE FADAC COMPUTER* THE"MACHINE CONSISTS OF A MODIFIED IBM SELECTRIC INPUT/
CUTPUT TYPEWRITER AND INTFRFACE ,LECTRONICS,
LOGIC, CIRCUITRY AND OPERATION DETAILS ARE
PROVIDED. (AUTHOR) (U) s
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e'rr -E&C4 ' a ',I q G tA P iy lARCk CONTROL NO. 000796

CATIOflLIC UJ#N.V OF AMERICA WASHINGTON D C
RE:SEARCH1 ON THE APPLICATION OF FERRO-ANO
jrEPRIELECTRIC PlC'HO;AFNA 14 COMPUTER DEVICES- (U)

OESCkIPtIVE NOTE: FINAL REPTar FORl AU 4-C *

FED 65 77P' PIJLVARICHARLES Fa I
CONTR;aCY: kPll 6.57 0871

TASK: 'f 6004
MONITOR; ?AOC

U4CLASSIF!CD REPORT

SUPPLEMENTARY NOTE: AVAILABLE COPY WILL NOT PERMIT FULLY
LE'GIPLE REPRODUCTION. REPRODUCTION WILL BE MADE IF*
REUrSTCD igy USERS or ODCs COPY IS AVAILASLE FOR PUBLIC
SALE,

tDESCPIPTORS: fOFERPOELECTnIC CRYSTALSt COMPUTER
LOGICIt (*COMPUTER LOGIC9 FERROELECTRIC CRYSTALS),
4*C(WP'JTtR STORAGE DEVICES, PERROELECTRIC CRYSTALS),
(SOISMUTH COMPOUNDS, OXIDES)i DIELECTRIC$$ SWITCHING
CIRC(UITSi CAPACITORS; POLARIZATION, FERFOELECTRIC
MATE'PIALSP COMPUTERS (U)
IDENTIFIERS: TRANSPOLAR1ZERS, 9SHSUTH OXIDES (.

THE 04jJECTIVE OF TH~IS RESEARCH WAS TO DEMONSTRATE
THAT CAPACITOR ELEMENTS COMPOSED OF FERRIEt.ECTRICS OF
THE A160 TYPE EMPLOYED AS A DIELrEcTRIC REPRESENT AN
IMPORTANJT !M0RVE1ENT AS COMPARED TO GRbINARY
FERROELECTRIC CAPACITORS AND THAT THEY CAN BE
UIJTLIZED AS A LOGIC AND MEMORY DEVICE FARRICATIOr4
TECf-NIQIJS or THESE PýERRIELECTRIC DEVICES ARE
DISCUSSED 41TH A SPECIAL EMPHASIS ON THE PREPARATION

OF UINIFORMITY vVHEN LARGE QUANTITIFS OF SUCH DEVICES
APF FAtIRICATED9 THE. DEVELOPMENT OF PIELC
CON.TQOLLED POLARIZATION TqANSFUR ODEViCES
(TPANS?'OLARIZERS) CONTIN~UED UTILIING UNIFORM
QUJALITY FERIFLCCTPHC C?'Y5TALS AS A DICLECTRIC#
THE OEVCLOPMIýNT Or VARIOUS LOGI[C CIRCUJITS IS
PRFSENTrD AN-) FOI THE FIRST TIME A HALF ADDER WAS
SJCCESSFULLY OPREATED UTILIZING CAPACITORS EXHIBITING
FE'E"OELECTRIC PROPERTIES AS S~iTC~41NG ELEMENTS* A

SM&Ll- SF(TION OJF A RtANDOr' ACCESS MEMORY WAS
COkSTRUCTED AND INVESTIGATED UTILIZING FERRIELECTRIC
TRANSPOLARIZERSt iAUTHOO) (U)
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,C-• REPORT QISLIO6RAPý4Y SEARCH CONTROL &D. 80010*

AD-615 715
PCRE1GN TECHNOLOfiv OIV WRI4HT-PATfER$ON Are OHIO
O0? rHE 5YNTHE.15 OF CONTROL SYSTEMS -OR AN FLECTRONIC
DIGITAL COMPUTER, (U)

APR 61 2ýP BROEVICH,N, Go I
REPT. NO. 0 FD-TTý64-78$
MOIJITOR I' T T 65-6221!

UNCLASSIFIED REPORT

SUOALEmENTARY NOTE! UNEDITED ROUQH DRAFT TRANS* OF
AKADEMIYA NAUK SSSR• IZVESTIYA* ENERGETIKA I
TRhNSPORT N4 P93-106 1961,

DESCRIPTOR5I (*DIGITAL COMPUTERS, PROGRAMMIN4
(COMPU T ERS)), (*PROGRAMMING COMPUTERS, D1GiTAL
COMPUTERS), locONTROL SYSTEMS, SYNTHE$IS;', COMPUTER
LOGIC, COMPUTER STORAGE DEVICES! SIGNALS, TRIGGER
CIRCUITS, SbITCHIN6 CIRCUITS# USSR (U0

TRANSLATION OP RUSSIAN RESEARCHl SYNTHESIS OF

CONTROL SYSTLMS FOP AN ELECTRONIC DIGITAL COMPUTER.
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UNC(.ASSIFjIF1

DC(*RE IA .T r. PtI CGRA PH'! StxRCm CON.TROL NO. 8OOO),4

A006if. 249
roF I FI'.- TECHNOL06y DIV' WRGKt-FATTERSOIN AF5 OHIO
C.Oi-LJTER TfCHNOLOGY, 196;, NO, I (SELECTED
ARTICLES)~*4'

LAy 60 alop ASCYANýL& M4 14EOAKYANtN. 4f I

?40N!TOR: TT 42I

UNJCLASSIFIED REPORT

SUPPLEMENTARY NOTE: UNEDITED POUGH DRAFT TRANS, Or
MOSKOVSKOE VYSSHEC TtKHNICHESKOE UCHIL!SHCHC#
VYCHISLITEL'NAYA TEXNNIXA (USSR? N1 P74,0?Q, 10')21

0eCPIPTORS: (#OICITAL COMPUTERS, RCSONATORS),
tOCOMPUTER LOGIC* RESONATORtS), CIRCUITS#
SWZTCHIN~i CIRCUITS* TRI46CRINq CIRC~UITS&

CAPACITORS, RESISTORS, OSCILLATORS, FERRITE$,
MIAGNETIC CORE STORAGE, TPANSFORMERSt
010 FS4SEMjCONDJCtOR), MAONETIC TAPE# USSR,

COMPUTERS _ II
tOENTIFIERS: PARAMETRONS (U)

CONTENTS? THE PARAM TON: AN ELEMENT IN
DIGITAL COMPUTERS, BY L* M. ASOYAN: GENERAL ~
INF~ORMATION ON PARAMETRONS! FUNDAMENTAL PROPERTIES
OP PARAMETRIC OSct,,LkTIOtiSl OPEftATTNca PRtmCIP!c or

T'f 'A"AmUETROMi VARIAtL .jN DUCTANCE PARAMETRONI
MULl IHOLE FERRITE PARAMETRONSI VARIAPLE-CAPACITANCE
PARAt4ETROfJI MAGNETIC-.FILM PARAMETRONI THREE-CYCLE
ANfl T%,,-UCfCL ri~rt.OD OF ORIVING PARAMETRONSI
CONST.RVCTION OF PARAMETRON LOGIC CIRCUITS CERTAIN
PRC'PLENS IN Ti< IVEST~IGATION OF THE PARAMETRON, AY
L. ". A30YAN ANO m. Go 6(EVORYKANl CALCULATIONS
OF P'ARAMETRON ORIVING CURRENT AND DETI!RMINAtION OF
SPFCIPICATIONS FOR CORE MATERIAL$ DF*`RMINING OPTIMUM
OPtR.ATI'4G POINTI CERTAIN WAYS TO REDUCE THE POPER
ORAVN BY THE PARAMETRONI DETCRMINING THE PARAMETERS
OF Y'4E PARAMETIRON RESONANCE NETWORK$ CALCULATtNG
THE PARAM CTF.RS OF THF` COUPLING TRANSFORMERI
LTFRMIAT10Th )F THE LAR6CS1 NUMAE OF PARAMETRONS

iTHAT CAN OE CONNECTED At THE OUTPUT OF A CONTROL
PAPA4ETRONI DETERMININQ NISE AND FALL. TIMES OF THE
SUEIHARHONIC OSCILLATIONS IN THE PARAMETRONI
DETfRMINING THE LAR4CST NUMBER OF INPUT SIGNALS
THIAT CAN aE CONNECTED AT A PAAA'1ETfONPS INPUT* (U)

UNCLASSIFIEDt B00)96



-- ~fLI~*~'b' SIA CH CQNJ4uL P0.* 8001fl

lflIl_,S IN flnUMfiNTS !NC -ALLiS

96CQRIATInN AND TrSIt5Tw Or CRYOGENIC ASSOCWTIV5
PPOCESSOl' PLANLS, 'LI?

'fAV oa~ 601? PRITCHARO.J* PAUL .JR.l

CON4TRlA(" AF)iO 602 :)423-IPROJ: '351

I ~~~MOM I TOPl RADC TRE-7

UNCLASSIPIEn REPORT

SUi~;LEMN~ITARY NOTEI

DESCR 'PTORSI %*CO'4PUTER STORACE DEVICESt THIN
ILMS!STORA6F D.EVICES)). i*THit) r1LMj'TORAiE

DEVICES,ý SUPERCONnUCTQRSI, CRYOGENICS, DATA

PROCESSING SYSTEMS, COMPUTER LOGIC, CIRCUITS li)

IDENTIFIERS: THIN FILMS, THIN FILMS

ELECTRON ICS

PEAS~IcLITy IS ESTAB~LISHED OF A UNIGUC
1~-j,?OcYTo SOITV EOYPAEPH.OTOMlASKPH.OTORESIST PROCESS FOR FABRICATION OF A

S~ o ~~rPROTOMASKS -V F~IE1VE
SkIIPERCONDUCIIVE AND FOUR INSULATING3 MATLRIAL LAYERS
OIF TtNE STrUCTttRF. THE THIN FILM) CIRCUITRY OCCUPIES
A~ 4 S0UOVRC INCH ARFA or' A 20i~ JN(II X 2+44 INCH 4LASS
SUdSTRATE#, T1,1 HUNDRED AND FIFTY SOLDER LAND$;
t'.007 INCH X UoILOl INCH ON 0*01'4 INCH CENTERS, ARE
SPITAfILY 4GROUPLO AROUND IHF SUOSTRAATE PE IMTIftE FOR
PRESSURE CONTACT WITH TiiE DATA LINK* SEVEN SHORt-
REFE ýiEMORY PLANFlS WERE SUCCESSFULLY PRODUCED WITH

IhITEN'bED SIGNAL PAT14 CONTINUITY* AS ESTABLISHED BY D(
T1F5T5 AT 3k00K ANO BELOW 20~K. OIFFICULTIE$ IN
SIMUtLTAIkE00SlY ACHIEVINf, SUPERCONDUCTIVE PRESSURE
CONTACT AT ALL SOLDER L.ANDS PRECLUDED MEMORY
OPERATION; HOWEVtP. CURri4T LOOP SWI TCH!tJi ANID
TRA.PPiI.G vF-RF tlEM0NflNr(ATfC- FOR ACCESSIBLE CRYOTROly
'IRCUIT SEGMNFTS# SOLUTIONS TO THIS UNANiTICIPATED

INIERCONNECTION PROBL.EM WERE SUOSEQUENTLY CONCEIVED
AK0 DCMONSTRATCED, (AUTHORý U
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t4FnO>I!CS INC MH"'NA'O TMA-s
REP ORTtIN4 A~r1 PAITItNA ofPvICza (ONarfA~j-lv

OAPERATIONAL PERFORM'ANCEt
UA5CItT!VE NOTE*r? INAL REAT, FOR JUN 44-APA ts

JUL 1 NUGENTtWILL lAM R.
CoNTNACT: AP70 602 11066
IuRQJ: Qt$?q
MONITlOR: RAOC ,T-,i

QN(LASSIFIED RIEPORT

SUPP'L~EMENTARY NOTEZ?

DESCRIPTORP$. *fuVN:- TAPE, RCSi
DOCUMtEN.4ATIONt PRCPARATIUN# 'QSFSt ABSTRACTINgI£ T14E STtjoICS, COMPUTERS, TYPE*RITERS, READING,
P~ERFRA4CEEHUI4ANtt MACHINCS()
IocI~FIERS: F4EXOjWRITERS

THE TEXT REPORTIN~l AND FDITING DEVICE
(TEXT EDIoR)ll IS A SMALL SCALE, HIiH SPEED TAPE
PRCESSR TH4AT WAS OFvMtOPE UNOEA THE INITIAL PART

OF "ot AIR FoqCE CONTRACT AFl0(&n)-
34HeiP T'4E MACH;NE't FUNCTION Ii in SPEED T~q
PREPARATION OF FRnR0RFr '_EV FOR COMPUTER ENTRY#
BY EPEAN¶S OF THIS DEVICE DATA ON PCRFORATED TAPES

PUSP3~UTTON CONTROL# THE MACHINE mAs BEEN DESCRIOEE,
IN OETAIL IN RAflC-TDR-4'..)I. APRIL 1?4
t4lS kEPOR1 OESCPIRES T14C RESULTS OF OPERAfjONALTESTING OF THE TEXT EDITOR IN THF PRCPARATION OFAN EXTE4SIVE MACHINE FILE OF DOCUMENT AflSTRACTS*
THF e)VE4ALL PROCESSCS OP DATA PREPARATION WERESTIUOJED AND TIME AND COS! FIGURES WERE OBTAINED&
COAPARISON3 OF EDITINGi TIMES AND COSTS WERE MADEWITH R~ESPECT TO T14REE OTHE~R SYSTEMS OF EDITING:
OF'LIkl'ý FLEXOARITER, ON-LINE COMPUTER TYPf*RIycp.
AND0 ON-LENE COMPUTER WIT14 CRT DISPLAY* tAOTHUR)

?00
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"IN.CL *5151F I (

-4 AW T lL I ~A PH S E AR C CONTROL NO. 0002#6

M ARQU))ARDT (ORP VAN NUYS ClLff
ACSOCIATIVC TAG MEMORY. U t

DE 1CR IP T IVE NOTk FINAL TECHNICAL RfPT+ FOA JUL 6j(Pft!.

JUL~- AASiiALOM A. LVI5IARL

CO'NrRACT! Ar~n 6o2Ž ),
p R 0'j *6I
IA SIC 550 1fl8
MONITOR: RAD( TR61 7

L.NL A as I FI R EP0RT

SUPPLEMENTARY NOTE!

OE St I PTONS .0 (*COMPUTE:R STORAGE PCV14ESt
FEA~1fOILITY SUOIFE41 1PHOTOCLECTRIC MATERIALS,
COMPUTER STORAGF DEVICES)o ft.ERROCLgCTRIC
M4ATERIALS# COMPUTER STORAGE DEVICESkf QiGlTAL
CAMPUTERS, DATA STORAGE SYStEMS, COHPUTCR LOGIC.
FFP)ROELECTRIC CRYSTALS, SINGLE CRYSTALS,5 TH-IN
~F LM4Sf SORA6F CIEVICES),. EL ECTRON OPTICS.
b'vTCm!NG CIRCUITS, PHOTONS fl
IDENTIFIERS' ASSOCIATIVE TAG MEMORY, THIN FILM$S*
THIN FILMS ELECTRONICS )

A KE ILA~lLc AN)) DEVELOPMENT PROGRAM WVA$ CON.DUCTED 70
fICHONSTRATE THE~ FAINC!PLE teASI8!LITY OF uT!LIZtN9C
FERRULLCTR~IC AND Pi4OTOCO00U~i6R 1I.EMCNIS TO
IMPLEMCNT AN ASSOCIATIVE IAG MEMORY, AN ANLYlICAL
iltUoY WAS PEfRFORMED TO PROVIDE AN INSIGHT TO THE
VAR] GUS oESIGHN TRAOEOFrf5 OF I PPLEMENTAT IPN+ A
HATERRIAL EfFOR7 WAS DIRECTED TOWARD PRODUCING O0Ttl
THI-' FILM AND SINGtE CRYSTAL HAtEftIALS. A SMALL
U1PLADPOARfl moODE. WAS CONSTRUCTED WHICH OLMONSTIRATED
T4E: A~ilL!4TY or STRING OF PHOTOCONDuCTON AND

FERPOELtCTPIC ELEMENTS TO P~ROVIDE SIQNAL INOICATION
FORl VARIOUS MATCH CONDITIONS* A LOGIC UTILIZING
-rP4)5 fM-Pt.rulfi-AT1(~j WA'C DrVEL OPE'O FOR A NUMP4J'-i
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afýC REPORT %tijPGAAPr SEAACW. CONTROL 'i0. 100196

i lZmNp~ DIV 44fOOT-!TTERSl Artl 0410I

JOIf~ TT 41 A*~~

U4CLASlrlI') REPOPT

Ur4r Y .rIUftTt ROUlff DRAFT TRANS* OF~
AKAVEMIYA NAUK 39R 06KI-ADY, V l

OESCRUATORSI I*MaGNC1IC CORE STORAGE, ANALOG
04OPIIISRSI, f*ANALOG COMPIIUTXRgi '4AGNVTC CORE
STONAG611 MAGNETIC coRe3. FERR0HAG6iETIC MATERIALSf
tLiCrOIC CURRE4Ts SIGNALS# ELECTQNAGNETIC
PULSES, IN1TI3RATORStCOMPtITERS1, D~IFFERENTIATING
CIRCUITS, USSR tul

Tqqt'FqORT DISCUSSES TMF APPLICATION Of BRANCHED
M~cNCTIC C"ES or rennIomiAGNETIC r1ATRI~IALS# WITH A
RECTANGUJLAR mySTERESiss TO ANALOG MEMORY DEVICES.
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UNCLA3SIFtED

FLIC 4EP(;RT 4JBL1iGRAPHY SEARCH CONTROL NO, SOC2'$

Ar,-624 606 9/2 , 20,12
RCA LABS DIV RADIO CORP OF AMERICA PRINCEION N J
CPYOELECTRIC RANDOM ACCESS MEMORY, PHASE III* oUt

DESCRIPTIVE NOTE: F;NAL REPT., VOL. to I MAN A4-21 AUG

Njov b65 37P BURNSL. Le 1
CONTRACT: AFP2O'GO21-10UJ O
PROJ; 5ý8si

TA'K: 558i0h
MONITOR: HAnC , TR-69-o09-VOL-I

UNCLASSIFIED REPORT

SU*PL•4ENTAqY NOTE: SEE ALSO AO-609 169o

DSR!POTRS: 40CRYOGENIC STORAGE DEVICES* THIN
FILMS(STORAGE DEVICES)), ¢eCOMPUTER STORAGE

DOVICE-. DIGITAL COMPUTERS). DATA STORAGE
57 .-Mpj, TI, GRAIN STRUCTURESItVTALLURGY)1,
GE04ET9-, SUPERCONnUCTORS, CRYOGENICS#

ELECTkICAL NETOORKS; COMPUTER LOGIC,
THERMODVNAM!CS IU,

1DEf-TIFIERS: RA0IO00 ACCESS MEMORY fUl

A PROGRAM 'IS DISCUSSED FOR THE DEVELOPMENT Of A

LARGECAPACI-TY. RA40OH-ACCESS CRYOELECTRIC MEMORY*

THEORETICAL STUDIES WERE UNDERTAKEN ON THE

CP•OELECTRIC MEMORY. THESE STUDIES SHOWED THAT THE
OETAILEC ELECTRODYNAMIC 8EHAVICR OF CONTINUOU3 FILM
91,PERCONOUCT:NG MEMORIES CAN rE SPECIFIED. IT IS

kOWN TIAT THE MOST IMPORTANT SINGLE PARAMETER I1 THE
UNIFORMITY Or TME GRAIN STRUCTURE IN TH! TIN MEMORY

7ILM !TSELF9 SIZE VARIATIONS GPEATER THAN 211 Of
THE MICROCRYSTALLITES OF 7IN FPRMING THE MEMORY FILM

"ý'|LL MAKE IT PRACTICALLY IMPOSSIBLE TO BUILD A PLANE

wITH 4 JUNIFORMITY OF DRIVE CURRENTS THAT IS
SATISFACTOkY FOR PROPER OPERATION IN A MEMORY STACK*
AJOTHFR IMPORTANr PARAMETER IS THE GEOMETRICAL
ýrNTRaL OF THE WIDTH OF THE ORIVZ AND SENSE LINES

,','HN ITHER THAN CAVITY •ENSING TECHNIQUES ARE USED.

IT IS SHOt THAT CAVITY SENSING WORKS QUITS

qATISFACYCRILY FOR SMALL STRUCTURES, BUT IS NOT

I•ARLE FOP LkRGE STRUCTURES. TWO EXPRESSI3NS WERE

IFVEICLPED FROM DIFFERENT POINTS OF VIEW THAT GIVE

cSENTIALLY THE SAME ANSWER WITH REGARD TO THE
VARIATION IN SENSE SIGNAL FOR CAVITY SE14SING

STRUCTURES OVER A PLANE[ A PPACTICALLY EXACT

q0LUT1ON Tn THE OIJTPUT FROM A LINE SENSE STRUCTURE IS

IFVELOPEU, AND IT IS SHOWN THAT A I-MV SENSE SIGNAL

CAN RF'SONARLY BE EXPECTED FOR CRYOELECTRIC MEMORY

CELLS OF A SIZE SUCH THAT 13,000 CAN PE PUT IN ONE

Sr-UARE INCH. THE VORTEX THEORY OF SUPERCONDUCTIVE cut
203
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UNCLASSIFIEE

DDC ;.Ir' PORT 4b3LIOGRAPHY SEARCH CONTROL NO, O00196

AO-629 788
NAVAL ORDNANCE LAD WHITE OAK MD
THE OIS4C MAGNETIC TAPE SYSTEM ANT PERIPHERALEQUIPMENT CONTROLS.

DEC 6f 11P PkYORCf N.• DAVIS.R, Ho t
REPT4 No. NOLTR-4q.158,
TASK! '3*.-17000/2I 1/F101 10-02,

VUICLASStFI.ED REPORT

SJSUPPLEMENtARY NOTE: SEE ALSO AD-61n Of•2

OESCRiPTORS: (*DIGTTAL COMPUTERSs SIMULATION),
tOOZAPON SYSTEMSt SIHULATION)f (ONA4NETIC TAPE1
tDI,!TAL COMPUTERSk INPUT-OUTPUT DEVICES,
PUNCH5D CARDSs PUNCHED TAPE
10ENTIP1Eks4# OISAC (U)

THE REPORT OESCRIBES THE CHARACTERISTICS AND
OPERJTON OF THE 010TAL INPUT-OUTPUT DEVICES
ATTACHED TO THE DISAC SYSTEM- DETAILED OPERATING
CHARACTERISTICS OF EACH DEVICE ARE GIVEN, FROM THE
VIEWPOINT OF THE USER. DESCRIPTIONS AND COMPLETE
DIAGRAMS OF ALL CONTROL CIRCUITRY ARE GIVEN TO
FACILITATE sYSrEM MAINTENANCE* (AUTHOR) (U)

204

UNCLASSIFIED 00096



1'UNCLASSIFIED

DOC REPORT AIDLIOGRAPHY SEARCH CONTROL NO# o00116

AD-630 918 / 1 9/2 '7/9 11/l0
20/12

"LINCOLN LAB MASS !NST Of TECH LEXINGTON
GENERAL RESEARCH* (Up

DESCRIPTIVE NOTE: QUARTERLY TECHNICAL SUMMARY REPT. I
NOV 65-,11 JAN 66o

FFq 66 61P FRICK.rREDERICK C, INEDZELV,
ALEXANDER ;OOODSYEPHrN H. ;HERLINiMELVIN A& I
rPECOPANJEROME I

CONTRACT: AF 19(6281 ,,,167s
PkOJ.* AF-6149L
MONITOR: ESO T TDR-.6-:)1

LINCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-627 020.

DESCRIPTORS: ,ATA PROCESSING SYSTEMS# SCIENTIFIC
RFSEARCH)o .#ýADAR, SCIENTIFIC RESEARCH),
(*ENGINEERINGI 3CIENTIFIC RESEARCHI, I*SOLID
STATE PHYSICS, SCIENTIFIC RESEARCH), DIGITAL
COMPUTERSo COMPUTER STORAGE DEVICES) PSYCHOLOGY,

CINTROL SYSTEMS, SPACE SURVEILLANCE SYSTEMS,
RADIO ASTRONOH1Yo MOON, PLANETS, MICROWAVE

E2lPIP'ENT, MICROWAVE AMPLIFIERS, MILLIMETER
-AVES, ANTENNA FEEDS, RADAR ANTENNAS,
SEMICONDUCTOR DEVICES, OPOAR, RADAR STATIONS,
GUIDED MISSILE LAUNCHERS* OPTICS,
MIATER IA LS * "

SU'MMA.iES ARE GIVEN OF PROGRESS AND RESULTS IN THE
PCLLONING RESE.ARCH AREAS: DIGITAL COMPUTERS
(COMPUTER SYSTEMS, CIRCUIT DEVELOPMENT, MAGNETIC
FILM FNGINEE'IINGo SYSTEM PROGRAMMING AND
APPLICATIONS); COMPUTER COMPONENTS (MAGNETIC
F'ILMS, OPT;CS, ELECTRON TRANSPORT); PSYCHOLOGY
(MAN-COMPUTER INTERACTION, HUMAN INFORMATION
DROCESSING); CONTROL RESEARCH (COMPUTATION CENTER
rEVELOPMENTs HYBRID COMPUTATIONAL FACILITY)l
SURVLILLANCE TECHNIQUES (SPACE SURVEILLANCEP LUNAR
STUnlElS, PLA'NETARY STUDIES, ATMOSPHERIC STUDIES,
RADIO ASTRONOMY); MICROWAVE COMPONENTS (HAYSTACK
MiCR04AVE COMtPONENTSo SOLID-STATE AMPLIFIERS,
"MILLI"4ETER',WAVELENGTH PROGRAM, MODIFICATION TO
TRA")EI ERROR HORNS); MECHANICAL ENGINEERING

(HAYSTACK, SOLID STATE RESEARCH, LASER RADARt
9TRUCTLJRFS RESEARCH)$ PHYSICAL PLANT ENGINEERING
(HAYSTACK HILLv MILLSTONE HI.l.).; CONTROL
S• " �(NIKE-AJAX OPTICAL MOUNT, HAY5TACK)
SOLID STATE DEVICE RESEARCHI OPTICAL TECHNIQUES AND
•')FVICE5; 'ATERIALS RESEAR(Ht PHYSICS OF SOLIDS. (U)
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UNCLASSIFICO

DOC RCPORT 'IdLIOGRAPHY SEARCH CONTROL NO* 600194

AO-6Q 819 Bi/I 9/2 17/2#1 17/9

202/12
"LINCOLN LAS MASS INST OFP TECH LEXINGTON
4ENERAL RESEARCH. (U)

DESCRIPTIVE NOTE;e QQARTERLY TECHNICAL SUMMARY REPT..,
tAY 66 52P FRICK, FREDERICK Co 1

NFO7F.Lo, ALEXANDER IOODfSTEPHEN H. I

HER-LI-N,ME-LVIN A. IFr•EEOMANJEROME I

CONrRAcT: AF 194626)-9167,
PRO-: AF-649L,

-- MONITOR: ESP TR-866200

UNCLASSIFIED REPORT

-_ SUPOLF'*ENTARY NOTEl 6EE A0S 9O) 91 A

DESCRIPTORS*: (*DATA PROCESSING SYSTEMS, SCIENTIFIC

RESCtRCH) , (.RADAR, SCIENTIFIC RESEARCH),
(OE.%GINEERING, SCIENTIFIC RESEARCH) , (*SOLID

STATE PHYSICS. SCIENTIFIC RESEARCH)# DIGITAL

Cc.';PUTERSt COMPUTER STORAGE DEVICES, PSYCHOLOGY.
CO'iTROL SYSTEMS, SPACE SURVEILLANCE SYSTEMS.
RADIO ASTRONOMY, PLANETS, MICROWAVE EQUIPMENT,

LASERSs SEMICONDUCTOR DEVICES, RADAR ANTENNAS (U)
IDENTIFIERS: HAYSTACK HILL ANTENNAS, MILLSTONE

RADAR (u)

SUMMARIES ARE GIVEN OF PROGRESS AND RESULTS IN THE

FOLLOWING RESEARCH AREAS: DIGITAL COMPUTERS

(COIPUTER SYSTEMS, CIRCUIT DEVELOPMENT, MAGNETIC
FILM ENGINEERING. SYSTEM PROGRAMMING AND
AAPPLICATIONS); COMPUTER COMPONENTS (MAGNETIC
FILrS, OPTICS, ELECTRON TRANSPORT, ADVANCED

CIRCUITS)l PSYCHOLOGY (ON-LINE COMPUTING SERVICES
FOR SCIEATISTS AND ENGINEERS, HUMAN INFORMATION
PROCESSING, QUANTITATIVE METHODSI) COMPUTER SY3TEMS

(COMPUTATION CENTER DEVELOPMENT, HYBRID
COMPUTATIONAL FACILITY)I SURVEILLANCE TECHNIQUES

(OP'FATION, MAINTENANCE, AND IMPROVEMENTS, SPACE

SIJRVEILLANCE, LUNAR STUDIES, PLANETARY STUDIES,

ATMOSPHERIC STUDIES, RADIO ASTRONOMY, SPACE
COMM'.)NICATI010' MICROWAVE COMPONENTS

(INTRODUCTION, HAYSTACK MICROWAVE COMPONENTS*
SOLIO-STATE AMPLIFIERS, VHF MODIFICATION TO

TRADEX ERROR HORNS•$ MECHANICAL ENGINEERING
(HAYST,.CK, MILLSTONE, SOLID STATE RESEARCH, LASER

R4ArAR. STRUCTURES RESEARCH)I SOLIO STATE DEVICE
RESC.ARCR, OPTICAL TECHNIQUES AND DEVICES, MATERIALS

RESEARCH, PHYSICS OF SOLIDS* (U)
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UNCLASSIFIED
DOC REPORT AIBLIOGRAPHY SEARCH CONTROL WO. 9002#6

Ab-6,M 229 9/2 F,,
HUDSON LAOS COLUMBIA UNIV DOBBS FERRY N y
FLCXOWRITER/DIOA SYSTEM,

DESCRIPTIVE NOTE' TECHNICAL REPT,FEn 66 91P AMANN# CHARLES I
KLERCRMELV!N I
K4NT. l~NO- tR'|2146CU..1d.66-ONR-246.PHyS

CONTRACT: NONR-266(94)f

UNCLASSIFIEn REPORT

SUPPLEMENTARY NOTE:

OESCRIPTORS: (*INPUT-OUTPUT DEVICES#PR(OQRAMMING(COMPUTERSI) PUNCHED TAPE,
TYPEWRtTERS, MODULES(ELECTRINIC). COMPUTERLOGIC-, DATA PROCESSING SYSTEMS, COMPUTERS •4JIDCNTIFIERS* FLEXC*RITERS 

fur
T HE REPORT DOCUMENTS THE HARDWARE USED TO INTEtRFACE
THE FNIOEN PFLXOWRITER TO THE GE-2)0 COMPUTER
IN USE AT HUDSON LABORATORIES, THIS HARDWARE

CAN ALSO BE USED AS A GENERAL PURPOSE INTERFACE FOR
tOW SPEED DATA TRANSMISSION* 'AUTHORI
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UNCLASSIF IED

00Dc 'CPORT 010I31GRAPHY SEAR~CH CONTROL NO# 04)t496

tt.LIt'0IS UNIV URBANA COoNOINATEO SCrENCE LABMATPIX SWITCHES AND ERROR CORRECTING CODES FROM ILOCK
DE SIGNS, (U)

AUVG 66 4$P 8AHLoLALIT RAI I
REPTo NO* R-)1q4
CONTSACT: DA-2.8.Oh4-AMC-OOO71(E),NSFWGK-690

UNCLASSIFIED REPORT

SUPPLr4ENTARY NOTE:

OCSCPIPTORS: (05WITCHING CiRCUITS, $MAGNETIC CORESTORAGl, CRRORS, COMPUTERS, CODING, DESIGN*
MATRIX ALGEBRA, 'ORRECTIONS, CONSINATORIAL
ANALYS IS

MET400S OF O$TAINING MATKIX SWITCHES FROM 8LOCK
"DESIGNS WERE FORMULATED BY S-INGLETON AND NEUMANN*
THE FIRST PART OF THE REPORT EXTFNDS SINGLETON'$S
METHOD FOR DESIGNING UNIPOLAR SWITCHES TO THE DESIGN
OF DIPOLAR SWITCHFS. A NrW CLASS OF LOW NOISE
SWI TCHES IS OBTAINED BY PERMUTATION OF THE WINDING
MATRIA OF NOISELESS SWITCH•S 4i1o IT IS SHOWN HOW
THESF. NEW SWITCHES ARE RELATED TO SLOCK DESIGNS.
tNHF LATTER PART OF THE REPORT IS CONCERNED WITH
METHODS OF OBTAINING ERROR DETECTING AND ERROR
CORRECTING CODES FROM BLOCK DESIGNSo SOME OF THESC
CODES ARE FOUND TO OE OPTIMAL. (AUTHORý (U)
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UNCLASSIFIED

ODC REPORT 9IBL!:GRArHY SEARCH CONTROL NO, 90OP94

AD-64O 49.V 9/2
CARSON LABS INC BRISTOL CONN
OPTICAL MATRIX MULTIPLIER,

DESCRIPTIVE NOTE: FINAL REPTo. JUL 60-JUN 46,
AUG 66 24P CARSONARTHUR N. I

CONTRACT: AF 19(6281-4)II,
PROJI AF-46ql8
TASK 446,4 10 4
MONITOR! AFCRL 44*&19

UI"CLASSIFIED REPORT

SUPPLEMENTARY NOTE:* SýE ALSO ADw6l7 943.

DESCRIPTORS! (*ANALOG COMPUTERS, COMBINATORIAL
ANALYSIS), (OCOMPUTeR STORAGE DEVICES, CRYSTALS),
COLOR CENTERS,.MATRIX ALGEBRA, OPTICAL PHENOMCNAc
COMPUTER LOGICo DATA PROCESSING SYS*EMS#
HALIDES, LASERS, SCANNING lUl

IOENTIFIERS: OPTICAL COMPUTERS, ANALOG
MULTIPLIERS (Up

i EVELOPMENT IVORK HAS BEEN PERFORMED ON A PARALLEL;

ANALOG, MATRIX MULTIPLIER FOR THE RAPID
MULTIPLICATION OF VERY LARGE CAPACITY MATRICES USING
OPTICAL STORAGE OP MATRIX ELEMENTS IN A COLORED
CRYSTAL MEMORY AND PARALLEL OPTICAL MULTIPLICATION,
THE ORIGINAL CONCEPT FOR THE SYSTEM; BASED ON THE
USE OF THREE COLORED CRYSTALS 4TWO FOR MATRIX-

FLEMENT STORAGE, AND ONE FOR MULTIPLICATION) AND
THREE WAVELENGTHS OF LIGHT FOR STORAGE, READOUT. AND
'ULTIPLICATION, RESPECTIVELY, *AS MODIFIED AND
SIMPLIFIED. THE FINAL CONCEPT USED ONLY TWO
CRYSTALS TO PERFORM THE DUAL FUNCTION OF STORAGE AND

4ULTIPLICATION, AND TWO COLORS OF LIGHTI IT ALSO
INCURPORATED THE TECHNIQUE Of CONTINUOUS MONITORING
It)RIN1 STORAGE TO ELIMINATE THE REQUIREMENT FOR
LINEARITY OF COLOR CONVERSION DURING STORAGE. THE
ORINCIPAL FINAL DIFFICULTY AT COMPLETION OF THE
CONTRACT WAS THE INABILITY TO DEMONSTRATE ADEGUATE
COLOR CONVERSION RATES IN WRITING MATRIX ELEMENTS
INTO THE COLO)RED CFYSTAL TO ASSURE AN INTERESTING
OPACtICAL UDVICEa SEVERAL PROMISING AVENUES FOR
QEMOVING TNiIS LIMITATION WITH FURTHER DEVELOPMENT

4ERE OESCRIBED. A LABORATORY bENCHeMODEL MATRIX
MULTIPLIER WAS CONSTRUCTED AND USED TO DEMONSTRATE
MATRIX ELEMENT MONITORING AND MULTIPLICATION.

(AUTHOR) EU)
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UNCLASSIFIED

DDC AEPORT OIaLIORAPHY SEARCH CONTROL NO# 00094

AOD-64C 519 9/2 12/I
OALLiSric RESEARCH LAOS ABERDEEN PROVING QROUND MO
0tPPERENTIAL ANALYTR.,CLECTRICAL ASPECTS Of
OPERATION, (UI

DEC 47 66P LYNC,).EREMIAH I
REPT, 'Q* 694 d9

UNCLASSIFIED REPORT

SUPPLiJ'4ENTARY NOtE:

OESCRIPTORSt $#ANALOG COMPUTERS# ELECTRICAL
SPOPEATIOM# Jfit•fATORS4C•mPUTERS).

DOFFERENTIAL ECUATIONS, ELECTRIC MOtORS.

AMPLIFIERtS (u)

I+ G6ENIERAL DESCRIPTION OF FLkECTRICAL COMPONENtS OF
ANALIZER (A DEVICE FOR MECHANICALLY SOLVING ORDINARY

D IrFRERC NTIAL EQUATIONS),' INTEGRATORS AND
ASSOCIATED CIRCUITS, TABLES AND ASSOCIATED CIRCUITS#
INDEPENOENT-VARIARBLE MOTOR AND ITS CONTROLS, PRINTER,
AND AUXILIARY UNITS, fit EXPLANATION OF CIRCUIT
DIAGRAMS:•6 AANCER CONTROL C4.1CUITo CIRCUITS
CONNFCTING THt SALANCER CONTROL AND AMPLIOYNE
CAOIN"ts TO THE MACHINE, CONi4ECTIONS At INTEGRATOR
AND tAB6E •JUNCTION BOXES, AMPLIFIER AND ASSOCIATED
CIRCUITS, INDEPENDENToVARIASIE CONTROL PAN[l., PRINTER
CINCUITS, AND SAFETY DEVICES& III* PpROCEDURES TO
BC FOLLOWEO UY THE OPERATORS IN OPERATION AND REPAIR*
IV. TRIOUBLE SHOOTING ON AMPLIFIERS# IU)
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UNCLASSIFIED

ODC rEfORT 81BLIOGRAPHY SEARCH CONTROL NO. 0OO?14

AO6-6qq q•k9 9/2 0/2
NORTH4ESTERN UNIV EVANSTON ILL INFORHATION-PROCESSIN4 AND
CONTHOL 5YSTEMS LAB
A CRYOGENIC ASSOCIATIVE MEMORY SYSTEM FOR INFORMATION
RETRIEVAL, IV)

S OEcCRIPTIVE NOTEC TECHNICAL REPT.,
! NOV 66 OP IAU#,S.- St YANG,C Cs I

REOT, NO@ TA-&6-|06
CONTRACTI N00014-66-C0020 AF-AFOSR-90-4f

UNCLASSIFIED REPORT
AVAILABILITY; 106LISHED IN PROCEECiNgS OF THE
NJAT104AL tCLECTRONICS CONFERENCE V~2 P764-9 1964#

DFSCRIPTORSI (*DATA STORAGE SYSTEMS,
CRYOGENICS,) (#INFORMATION RETRIEVALt DATA
5TORAQC SYSTEMS)& LOGIC CIRCUITS#
P~qrORMANCE(CNGINEERING)m OPERATION ful

THE PAPER PPCSENTS A CRYOGENIC ASSOCIATIVE MEMORY
IYSTEM WHICH CAN PERFORM BOTH NON-OROEREO AND ORDERED
RETR|qVAL. SINCE THE OPERATIONS OF CRYOGENIC
CIRCUITS ARE SLoWrR THAN THAT OF MAGNETIC CORE$ AND
ClITPOINT CELLS, THE SPEED APPEARS TO BE THE MAIN
PROBLEM OF ALL CRYOGENIC ASSOCIATIVE MEMORY SYSTEMS*
ATTE•PTS WERF MADE TO INCREASE THE OPERATING SPEED
IN VARIOUS ASPECT-, SUCH AS MtNIM2I1NG THE CIRCUIT
INOUCTANCE, REDUCING THE NUMBER OF STAGE DELAYS, ETC.
HOAEVERt FURTHER RESEARCH IN THE ORGANIZATION
DES15N SUCH AS THE DEVELOPMENT OF A HIGHER SPEED
CIPCUIT FOR SUBSTITUTING THE TWO-RAIL LADDER NETWORK

,cý ST 11L Qc~IJRvc T" "C"ASE THE SPEF£D 0 THE

•YSTEPI. (AUTHOR) (U)

SUNCLASSIFIED B0O)96
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UNCLASIF IED

ODC REPORT RIOLIOGRAPHY SEARCH CON T NOL tj. B0019$

ADw6q7 247 9/2
NAVAL AIR DEVELOPMENT CENTER JOHNtV1LLE PA AER•O4
EL. CTRONIC TECHNOLOGY DEPT
NO0)ESTeUCTIVt READOUT (NDRO) FROM THIN HA4NEfIC
FILHS, (U)

OCSCF '*T tV NOTEI FINAL REPTl,
JAN 67 0P GREENBER1,3* IOLIVERthP I

REPT# NO. NADC-AE-664O

UNCLASSIFICED RCfORT

OESCHIPTOtRS toTHIN FILM STORAGE ODEVICES,
RE•ISTANCE(ELECTRICAL)I, MAGENtIC FIELDS*
DATA STOtAG• E SYSTEMS,

RELIASBILTY(ELECTRONtCSD, FILHS$ INPUTo
OUTPUT DEVICES, FEASIbILITY STUOIES* INFORMATION
RETRIEVAL IU)

IOENTIFICISI MA4NETORESISTIVE EFFECT, THIN r|LMS,
THIN Fi$MS ELECTRONICS (U)

FIVE SOL•D STATE PHENOMENA WERE CONSIDERED FOR
POSStBLE USE IN NONDESTRUCTIVE READOUT (NORO) FROM

THIN MAGNETIC FILM MEMORIES, THE PHENOMENON OF
MAGC'ETORESISTANCE 114 MANETIC FIL4S WAS CHOSEN AS THE
MOST PROMISING* AND STUDIES WeRE MADE OF THIS EFFECT*
EXPFRIEN'TAL STUDIES OF THE SWITCHIN(f

CHARACrERISTICS OF CONFIGURATIONS INVOLVING MAgNcTlC
FILMS AND OTHER DFVICES, SUCH AS TUNNEL DIODES, WERE
ALSO MADE# SEVERAL EXPER14ENTAL NORO RANDOM

ACCESS HEMORIES *ERE BUILT TO DEMONSTRATE THE
FEAIttOILITY OF USINa MANCTATr•.ANC.. T...
AOVANTAG4S OF tHESC MEMORIES WERE LOW DRIVE CURRENTS
AND 3000 S/N RATIO. A NFW TECHNIQUe FOR AN
ASSOCIATIVC MEMORY WAS CONCEIVED, AND AN EXPERIMENtAL
MODEL *AS BUILT TO DEMONSTRATE FEASIBILITY#
(AUTHOR) (UP
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UNCLASSIF IED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROý NO, 8O094

AD-6.4A 7ý2 9/2 22/2
;YSTrm DEVELOPHENT CORP SANTA MONICA CALIF
LARqE CAPACITY LASER MEiORY FOR SPACCOORN9
COMPUTERS+ lU)

DFICRIPT!V& NOTEI PROFESSIONAL PAPER,
FEq 67 liP OLU4ATCiHili IMANUS#St I

REPT* N04 SP-2660

UNCLASSIFIEO REftORT

DESCRIPTORSi (*COMPUIER STORAGE DEViCES-
4LASERS), t•CONPUTfRS, SPACEbORNE)t
5CIhNT"'" e'%'LI|FSt COMMUNfCAYToN
SATELLITES(ACTIVE•$ DESIGN fUl

THE 9EPORT DI5CU5LS THE NECESSITY FOR A SPACCEORNE
COMPVTER MEMORY OF AT LEAST 10 TO THf 7THi POWER SiT
CAPACITY* IT IS SHOWN THAT SUCH A DEVICE COULD
MINIHIZE COMPUTER HARDWARE ANOt AT THE SAME TIME,
MAKE FEASIBLE SUCH DEVICES AS SPACEBORNE RANDOM-
AULTIPLE-ACCESS AND SYNEAQETIC SATELLITES,
I AUTHOR) (Ui
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00 PEOR 61LI004#41k SARCre C04yqOL AUi SCO14*

FC)*EIGN TCCHNOLOgy DIV *01GHTwvtATT RSAeN Arb 01110
tiIE#oNy UNIT.

JAN 47 4p LyUOCI4ANS~tI#Me S. I
ftPT 1, MTDHT.47"4

V'4CLAS3171ED lC~Pr)Pyr

SUPPLEME&NTARY "kOTEI 2AP0MIAkAYUS~C&4EE USTRO!STVOt

UN~tTRO RQL~GW DRAFT TRNS QP PAIT'rU 4USSki 1?8 167# I
APPL. ij27 f/26b24, 20 JI'L 64o

S(;plotoRst 4*COMPUTER STORAGE1 DEVICESi

9CIMPUJTERStt !4A6NCV1 ftfTLOS+ WtNOiNQ#
'Est*L5 USSR 4U)

A 1'tioRY OEVICE CONTAINI'fN MATRICES OF MA43NtTIC
MULTIPLi..ORJFI<F EL.EMENTS WITH4 INtECRA0jATIOk *ZNOINf3S
PASSED THROU6H SOME OF THE O~NNSOf TH ELMT,

QVTPUT WINQTN4S PASSED2 THROU4H OTHER OPENINGS Of THE
ELEMENTS* AND 8IAS WINOINGS PASIEIM tHROU6H THE SANE
OPjN'INGS AS THE INTERAO4ATION *Itd' INGS WH.ICH HAS YH9
OISTINriUSNING FEATURC THAT, FOR THE PURP~OSE OF
SIM4PLIFYING THE SC1HEME OF CONTROL OF THE DEVICE IN
EACH MATRIX. ')VID[O IN TY.Oi THE WINDINGS OF
[&TERROOATION ARE PA$SED TV'I0UGlH IN ONE HALF IN
ACCORDANCE WITH THE BIAS WINDING, ANO IN THE OTHER IN~
THFE OPPOSITE OIRECTTGNs (AUTHOAR (NJ)
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DDC REPORT IBL1IORAPHY SEARCH CONTROL NO* 600714

At)-Aq9 142 9/2
FOREIGN TECHNOLUGv DIV WRIGHT-PATTERSON APf OHIO

BUFFE0 MEMORY DEVICE,
JA4 67 6P 400$HKOV#,A PF I

Kj(IRLiHtjiOVfVs M. +STTUNOVvM. Nz 1
REPT@ NOt FTD-Hl-67-?

UN(:LASSIFIEO REPORT

5U0PLEMENTARY NOTE: SUFERNOE zAPOMINAYUSCHE
USTROISTVO, UNEDITeD ROUGH DRAFT TRANS# OF PATENT
(IM•R) 179 O5i API.L 107740/26-24, 22 JUN 691*

DESCRIPTORSI I#COMPUTER STORAOE DEVICES*

COPPUTERShi MAGNETIC CORES, QUADRATIC
PqOGRA4lINGv GENERATORSF USSR lUi

A BUPFEl 4Em)404i DEVICE OASCD ON FERRITE CORES EHItH

CONTAINS QUADRATIC MATRICES WITH HORIZONTAL 8USECS
VERTICAL BUSES, WHICH HAS THE DISTINGUISHING FEATURE
THAT, rOR THC PURPOSE Or SIMP41FYING THE ODEVICE IT

CnNTAIIS A GENERATOR CONNECTED UP TO HOIZONTAL bUSEs
OF A MATRIX, WMICN ASSURES THEIR SEQUENTIAL SORTING#
GFNNERATORS OF REGULATED FIGURES CV'NECTED TO VERTICAL
vUSESs AND A GENERATOR OF READIN4( CONNECTED TO

nIAGONAL BuSch ASSURING THEIR SEQUENTIAL SORTING*

(AuTHORI ilU
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i)D( REPORT AIULIOGRAPHY SEARCH CONTROL NO, 800196

40-449 '411492
FORFIGN TECHNOLOGY DOV WRIGHToPATTERSON AFO OHIO
STORAGE DEVICE# (U)

JAN 67 6P STAROSsFo Go IDERGI V.
lK9EINfNiS* t, ILASHEVSKIIR. At 5
MAKSIMOVM, N, ;

REPT. N0, FTD-HT-67-6

UNCLASSIFIED REPORT

SUPPLE-iENTARY NOTE, ZAPOMINAYUSHCHIEE USTRO[STVO,
UNEDITED ROUWH DRAFT TRANS. OF PATENT (USSR) 1I8 178,
AOPL. 9'40157/26-2q# 29 JAN 651

DESCRIPTORS: (*OATA STORAGE SYSTEMS,
OCOMPUTERS1, COMPUTER STORAGE DEVICES.
MICRO.INIATU.IZATION(ECLE(TRONICS)w DECODING#

.NU'Ji•FR5, WIRE, MITAL PLATES, USSR (U)

A OPIEF DESCRIPTION OF A MEMORY OEVICE BASED ON
MULTIPLE-ORIFCE FERRITE PLATE$ WHICH CONTAINS NUMSER
PLATES AND THE PLATE OF A DECODER, WHICH HAS THE

OISTINGUISHING FEATURE THAT, FOR THE PURPOSE OF
SIMPLIFYING THE MANUFACTURE AND THE

M1COM4I1IATURIZATION OF THE OEVtCEj THE NUMBER WIRE
MADF eY THE HETHOD OF PRINTtNG ON THE NUMBER PLATE IS
J3INED 71TH THE WIRE PASSING THROUGH TWO OPENINGS OF

THE 3ECODER, AND THE NUMBER PLATES TOGETHER WITH THE
PLATE OF THE DECODER ARE PLACED IN A CASSETTE COATED
NITH A HEAT REACTIVE COMPOUND. (AUTHOR) (U)

216

UNý-LASSIFIFO
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DOC REPORT •IBLIOGRAPHY SEARCH CONTROL NO# SO00*9

AD-649 4:6 9/2 9/1
FORE|IN TECHNOLOGY DIV WRIGHT-PATTERSON AFO OHIO
SHIFT REGISTEi4 lUý

JAN 67 7P KHVEDYNiCHVo P. I
POLIKARPOVP, N* I

REOTs NO. FTO.HT-67-12

UNCLASSIFIED REPORT

SU"LEMENTARY NOTE: UNEDITED ROUGH DRAFT IRAN$S. OF
PATrCT gUSSR) 176 720. APPLe 91009#/26/24 B JUL 44.

DESCRIPTORS: (#SHIFT REGISTERSO *MAGNETIC
CORES|, COMPUTER LOGIC, WINDINGo COMPUTERS,
COMPUTER STORAGE DEVICES, USSR tUl

A S14IFT REGISTER 8ASED ON MAGNETIC CORES WHICH HAS
THE LISTINGUISHING FEATURE THAT FOR THE PURPOSE Of
INCREASING THE RAPIDITY Of ITS WORKING* EXPANSION OF
THE TEMPERATURE OPERATING RANGEo AND WIDENING OF THE
TOLERANCES FOR CHANGE IN THE PARAMETERS OF THE PULSES
OF THP FEED CURRENTS EACH PRIMARY ELEMENT OF THE
REGISTER CONTAINS TWO MEMORY CORES HAVING ON ONE COOC
4 FEED (MOVEMENT) WINDING AND AN INPUT WINDING
THAT ARE COUNTER TO EACH OTHER, THE OTHER CORE UEING
THE STANDARDIZING ONE WITH A SHIFT WINDING JOINED BY

A LOOP OF CONNECTION WITH THE MEMORY CORES*
(AUTHOR) quo
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UNCLASSIFIED

Snc RIFORT qtrLIOGRAPHY SeARCH CONTROL NO, 000)96

AO-Y•Q '17 9/2 1)/7

FORE iN TECI4NOLOvY (IV WR1GHT-PATTERSON AFB OHIO
PNEtIMATIC LONG-TERM MEM4ORY CELL FOR DIScRETE
SIGNALS ,0))AN 47 7P FEDOSEEVR, YU, 1

GOLOVANOVAl* 0. I|
1EPT, NO* FTD"HT-6.-*1

UNCLASSIFIED REPORT

SUPPLFMETARY NOTEI UNEDITED ROUGH DRAFT TRANS. OF
PATFNT (ULSSR) 168 9141, APPI, gf?0907/26-24, 40 SEP

OCSCRTPTORS. f*COMPUTER STORAGE OEVICES, OAT'A
STORAGE SYSTEM5I * (ePNEUMATIC OEVICES, DATA
STORAGE SYSTEMS), COMPUTERSt DESIGN. SIGNALS,
"ROO•S, USSR IV)

A 8RIEF DESCRIPTION IS GIVEN OF A PNEUMATIC LONG-

TERM MEMORY CELL FOR DISCRETE SIGNALS *HICM CONTAINS
TWO PERPENDICU.LARLY ARRANGED SLAVE MECHANISMS
CONVERTING PRESSURE INTO SHIFTING AND A LOCK, WHICH
HAS THE DISTINGUISHING FEATURE THAT, FOR THE PU•POSE
OF SIMPLIFYING THE DEVICE AND IMPROVING THE
DEPENDARILITY, THE LOCK IS DESIGNED IN THE FORM OP A
PROJECTION LOCATED ON A ROD OF ?HE SLAVE MECHANISM

AND TWO SLOTS ARRANGED ON THE ROD OF THE OTHER SLAVE
OEVICE6 ENGLISH TRANSLATION. (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT RIBLIOGRAPHY SEARCH CONTROL NO, 100096

ADV-6O 29B 1/2 |/t0
DAVIO TAYLOR MODEL BASIN WASHINGTON 0 C
A FUNCTION CONTROL UNIT FOR USE WITH THE SUREAU OF

SHIPS ANALOG-COMPUTER BUSAC, fUl
MAY 0q 22P DAVIS*HENRY bs O I

REPT. NO, DTMA-899

UNCLASSIFIED REPORT

DESCRIPTORS: (#FUNCTIONS# CONTROL SYSTEMSo
lotNPUT°OUTPUT DEVICES# ANALOG COMPUTERS)o
WAVEFORM GENERATOR5, MARINE ENGINEERING, SHIP
HULLS, THEORYp OPERATION 4U)

A FUNCTION CONTROL UNIT WAS DESIGNED AS A COMPONENT
INSTRUMENT OF THE BUREAU OF SHIPS ANALOG COMPUTER
(BUSAC). IT IS INTENDED FOR USE WITH THE SUSAC

CURVE FOLLOWER, WHICH PRODUCES A FUNCTION
REPRESENTING CROSS SECTIONS OF THE SHIPvS HULLI THE
FLINCTiON CONTROL UNIT SEAVES TO MODIFY ANO SUPPLEMENT
THIS FUNCTION IN A KNOWN AND CONTROLLABLE 4ANNERf
FOR EXAMPLE, IT CAN OPERATE UPON THE INPUT FUNCTION

TO PRODUCE A WAVEPORM SIMULATINC STATIC OR DYNANMI

CPNOITIONS UNOER VARIOUS DEGREES OF LOADING# HEAVE#
ROLL, OR PITCH# TNIS REPORT DISCUSSES THE OESIGN
AND PRINCIPLE OF OPERATION OF THE INSTRU,1NTO WHICH
IS KNOWN AS THE TM9 TYPE 161-A FUNCTION
CONTROL UNIT# AND GiVES SCHEMATIC CIRCUIT
DIAGRAMS. ADJUSTMENT PROCEDURES# AND OPERATING
INSTRUCTIONS, (AUTHOR) 4U)
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UNCLASSIFIer~

D')r( RCOOT 8ILO6pApHjy SEARCHN C'4' ot Not 600196ADOýlr 9'4
.4 0?4V DOOPS Fe~Rv YNttO LPHAROWA~e DOCUMCNTATION OF ANN*S~O ~SAo

JAN 67 'q6P AMANN4,CHAR-tS ~IKLERERIP"ELVIN
REOT½ NJON TRwl 7

fCONTF AMP NONR.2664 4.j

UN'CLASStIFED, REPORT

DECIPOS (*TYpEwajT~yS; *INPUT-0Utpul
DEVICES) , COMPUTERS, tyWRN
DIAGPAMSs PR0GR4MMINGiCeopuRsq ELECTRONICSWITCHES~, ELECTRONIC RELAYS 

)IDNIFCS 7LEXOWRITCRS 
U

IF ONC OF, EIGHTI eUTTONS I RRS~ ~sn~~*ILL CHIT A SERIAL STRING OF PARALLEL $-SIT CODES TOCAUSE to SET OF TYPIN4 ACTtONS IN AN INPUTwOUTPUT* TyPf*RITCR TERMINAL, THE #PROGRAM' FOR EACH SUTTONIS *IRED IN ANO SEQUENCED OY StEPPtNa SWITCHES# (u)
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UNCLASSIFIED

DDC REPORT 9IBLIOGRAPHY SEARCH CONTROL NO. OOP14

AD-652 682 1/2 17/2
RALLISTIC RESEARCH LAOS ABERDEEN PROVING GROUND NO
9PLESC I AND I1 MEMORY CROSSBAR SWITCH, A HIGH SPEED

OIGITAL COMMUNICATION SYSTEM* (U)
DESCRIPTIVE NOTES MEMORANODU REPT.,

MAR 67 39P KLAIRG. Rf IHE*ALDoGo

REPT. NO. ORL*MR-IA21
PROJ: ROT/t->P922$OlA7F7

UNCLASSIFIED REPORT

DESCRIPTORS! 40DATA PROCESSING SYSTEMS, MULTIPLE
OPPRATION)t 4ACOfMl"N!CAT*ON SYSTEMS* DESIGN)t
MICROMINiATUR(ZATION(ELCCTRONICS), TIME
SHARING, COMPUTER LOGIC, PRINTED CIRCUITS# DATA
S T ORAGE 5YSTEMSo DIGITAL COMPUTERS IU,

ILDENTIFIERS: SALESC COMPUTER. MtNORY CROSSBAR;
MULTIPROCESSING (U)

THE 'ErORT DESCRIRES THE OESIGN AND CONSTRUCTION Of
A MICRO CIRCUIT HIGH SPEED DIGITAL COMMUNICATION

wITCHING SYSTEM TO BE USED IN A MULTI PROCESSOR
COMPUTER SYSTEM* INCLUDED ARE APPLICATIONS TO TIME
SHARING OITH MEMORY PROTECT FEATURES, AND BLOCK
TPANSFER OF INFORMATION BETWEEN PROCESSORS AND Off
LINE EQUIPMENT, A DETAILED OESCRIPTION Of
OPERATION AND LOGIC I5 PRESENTED. (AUTHOR) (U)
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UNCLI4SSIFIED

DDC RPORT lBLIjOGRAPHY SEARCH CONTROL NO, 600194

TEXA, UNIV AUSTIN DEPt OF ELECTRICAL ENGINEERING

FI.LTR DESIGN FOR THE AVERAGE RESPONSE COMPUTER, tU?

67 lip FLAKE;ROSERT H# I
(OXpitEROME R, o JAI

CONTRACT! Af-ArOSR-766-67
pROJ2 Ar-,•i7
MONITOR? AFOSR 47, 1 6411

UINCLASSFIE.') REPORT

AVAILABILITY! PUf3LISHED IN 1967 SWIEEECO RECORD
-4F-72 PI-•l9 APR 19 1•67.

()ESCRIPTOQ$; 40COHPUTERS* RESPONSE)o (#LOW-
PASS FILTERS# PRFORMANCE( NEN RING)),

DESICIN, SPECIFICATIONS, IOLOGY, MEDICINEj
SAMPLING, INTERPOLATION, CALIBRATION IU)

.PCFORMANCE ANC, DESIGN SPECIFICATIONS FOR FILTERS
USEr IN THE AVERAGE RESPONSE COMPUTER ARE DISCUSSED*
dOTIl THE OPTIMUM WIENCR FILTER AND THE SIMPLE

LO-PASS RoC FILTER ARE CONSIDERED, AND THEIR
RELATIVt PeRFoRmANCE IS COMPAREDI FOR THIS SPECIAL,

BIOMEDICAL COMPUTER APPLICATION$ DESIGN CURVES ARE
PRESeINTF.D FO THE R-C FILTER PARAMETERS WHICH
'ItNIMIZE THE ROOTMEANS9UARED ERROR WHEN THIS FILTER

IS E4tPLOYED IN THE AVERAGE RESPONSE COMPUTER, IV)

UNCLASSIFIED S0 094



UNCLASSIFIED

DDC REPORT BIBLbOGRAPHY SEARCH CONTROL NO. 0Os1

AD-6FO 04 1/2 9/i

LABORATORY FOR ELECTRONICS INC BOSTON MASS ELECTRONICS
I V

RESEARCH IN FERROMAGNEIICS¢ PART It* - 4U)

oESCRIPTIVE NOTE: FINAL REPT* (ITEM 2), APO 0-FMAR

66,
SEP 67 109P SPAINtROSERT J. t

lATTARELoCLAU0E Po IJAUVIl'S#HARVEY 1. t
MARINOIHICHAEL 4. !PEOPLES#PATRICK Js I

CONTRACTI AF ~i9626I-Nl?7
PROJI AF%51012
TASK: f67207
MONITOR? AFCRL 47-0205-REV

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE! SUPERSEDES AQ-6f OP9, FINAL REP¥Y

SEF ALSO PART 1h AO.60 6401*

DESCRIPTORSI (OFERROMAGNETIC MATERIALS, FMLMS),
-(*COMPUtER STORAGE DEVICES, FILMS), MAGNETIC
PROPERTIES. THIN FILM STORAiE DEVICES, SHIFT
REGISTERS, FEASIBILITY STUDIES# COMPUTER LO4IC;
LqGIC CIRCUITS MUb

IDENTIPIERSt THIN FILMS ELECTRONICS tuo

'wORK HAS BEEN CARRIED OUT ON ASCERTAINING THE
FEASIqILITY OF A nTPL PUSH DOWN LIST MEMORY#
tNVESTIGATIONS WERE MADE OF THE BASIC PUDL THIN
fILM SHIrT R-!4"SER STRUCTURE AS WEL4 AS THE
ASSOCIATED CONDUCTOR PATTERNS. DRIVE AND SENSE
ELECTRONICS HAVE BEEN DESIGNED AND DREADBOAROEO AND A
NUM30 or SYSTEM DESIGNS HAVE BEEN STUDIED AND
0VALUATED. ADDITIONAL WORK IS STILL REQUIRED FOR
THE OPTIMIZATION OF THE THIN FILM ELEMENTS AND F04
THE COMPLETION OF THE FEASIBILITY MODEL.

(AUTHOR) t1)
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JUNCLAS IFI trn

ODC REPORT dioLIOGRAPHY SEARCH CONTROL NO, 600,96

AD-458 111 9/2 14/0
J.'MNS HOPKINS tNIV $ILVEP SPRING MD APPLIED PHYSICS

"COOROINATE REAODER AND CARD PUNCH OR TABULATOR+

SEP 04 19P VINHAAGEN#RICHARD He 1

R*PT. 40, CF-2215

CO0tRACT: NORD-710a

U'JCLAS$IFtEb REPORT

DESCRIPTORS; 4*FILH &EADERS. *DATA PROCESSING
SYSTEM5), OPERATION, HAINTENANCEt PUNCHED
CAQ0I (U)

t.E E2UIPMENT 'YAS DESI4NED TO BE USED IN EITHER Of
TA•O MOOES At• OCTATED BY THE REQUIRMMENTS OF THE
INFOlkMATION WHICH IS TO BE TRANSCRIBED# THE FIRST

MODE IS ONE OF READING RELATIVE VALUES OF COORDINATES
WHICH ARE RANDO"ý.Y OR OTHERWISE SCATTERED AsOUT, SUcH
AS PARTICLES IN A FLUID& THE POSITIONS OF THE
PARTICLES MAY CHANGE AS A FUNCTION OF TIHE, AND THE
SUCCESSIVE READINGS WILL SHOW THEIR BEHAVIOR AND CAN
BlE rATHEHATtCALLY ANALYIEO. THIS NAY OE RECOROED
ON A NU4BeR OF SUCCESSIVE SNQLE-EXPOSURE FRAMES Of A
PIIOTOGRAPHIC FILM, OR ON ONE FRAME WITH S ISS VE
EKPASURES, IN EACH OF THFSE CASES BOTH COOmoiNATE
VkLUES ARE UNKNOWN. IN THE SECOND HODE. READINOS
ARE MADE AT PRESCRIBED INTERVALS ALON4 ONC AKIS, SUCH
AS IN THE CONVERSION OF STRtP-CHART RECORDS ;ND
u1(iILOiRAPH RECORDS TO PUNCHED CARDS, WHERE EQUAL
STEPS ALONG ONE (USUALLY THE HORI?ONTAL) AXIS Akir

,ESIREDi THE PqSITION OF THE OTHER COORDINATE OEINQ
THE INTERSECTION Of THE FIRST ONE AND THE RECORDED
TRACE. INITIAL READ-OUT OF CALIBRATION TkACC$
ALLOVS 4N INTERPOLATION BY MACHINF CALCULATION WHICH

PRODUCES LINEARIZED DATA. 0U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 900114

AD-65 1P9 9/.2 9/9
CONSEJO SUPERIOR DE INVESTIGACIONES CICNTIFICAS MAORID
(SPAIN) INSTITUTO OE ELECTRICIDAD Y AUTOHATICA
RFSEARCH ON PERRORESONANT COMPUTER AND CONTROL

OESCRIPTIVE NOTE! TECHNICAL NOTE.
JUL 60 IIP SANTESHASESJ. GARCIA I

HEPT. N o. TN-)
CO4TRACT: AF ýI(Pl)i*21

UNCLASSIFIED REPORT

DESCRIPTORS. (*COMPUTERS# *MAGNETIC RESONANCEk)
t*COP4TROL SYSTEMS, MAGNETIC RESONANCE)o
:*CEEcTRICAL NETWORKS, MAGNETIC RESONAt•Eo,
RISLIOGRAPH|ESt VARACTOR DIODES+ INDUCYANCEt
COMPUTER LOGIC, INVERTER CIRCUITS# LOGIC
CIQCUITS, SHIFT REAISTERS5 RELAXATION OSCILLATORS (U)

TN Ci4aPTER I THE LIST OF' BIBLIOGRAPHY GIVEN IN THE
TWO PREVIOUS TECHNICAL NOTES HAS BEEN EIITENOED UP
TO SEVENTY NINE PAPERSt IN THIS LIST A NEW GROUP
OF PAPERS CORRESPONOING TO THE USE OF VARIASLE
CAPACITANCE DIODES IN NON-LINEAR RESONANT CIRCUITS#
'4S BE•N MADC UP@ CHAPTER 2 DEALS ON THE
FERRORESONANT CIRCUITS DEVELOPED* SOME NEW SYSTEMS
TO OBTAIN THE TRANSFER OF INFORHATION CETWEEN
FERRORESONANT ELEMENTS AN WHICH DEMOOULATION Of
A .Cs S:NALS :5 NIT NEFOED hAVF SEEN VESCORIEOt
A CONSEOUFNE IS THf ELIMINATION OF THE CONTROL
*|IN)ING ON TtHE INIUCTOR CORES, EACH OF THESI
eYSTEM' ALLOW ONE TO DOVELOP A SYSTEM OF CIRCUIT

LOGIC* IN CHAPTER I, THE WORK PERFORMFO ON THE
VARIARLE CAP&CITANCE DIODE NONLINEAR RESONANT CIRCUIT

UNSlIFICRIDEO. (VT

UNCLASSIF'ED BOO)96



U1h1CLASS If It()

.i'C flEvORT 0OIt.10GRfAPHY %EARCH CONTROL "DO 000)96

AO.AIA 919 9/2 /
C0II5:JO SUPEflI'R ObE INVEST I(AC IONFS cJE'ITirCAS I4AORIO
(SPA114) IN$TITVTO DC CLECTRICIDAO Y AUTOMAIICA
AESEARCM ON PgRRORESONANT COMPUTER AND CONT4ROL

IDCE5MPTIVE NOTkI AfTi FOR I APR '96=21 MAR S9#
APR 09 10 1P SANTESHASE$.oJo GARtCIA I

ftCPV. 40oq TN-2

VqCLASSIFICO PEP)PT

SUPPLF'4&tNTARY NO T CEZ SEE ALSO AU-6ý6 207 AND AD-iffi

oescoltPTQIst 19COMPYES. *MAGNETIC RFSONANCE)t
tIjCONtftOL SYS1TE'43 MAVANETIC RSO)NANCE)i
I *ILFC TR ICAL NETMYORKS. I AGNET I C 'iESONA4CE I
RtLANATION OSCIL.LATORS, MA4~NETIC CORE~ STORAGE,
LO~il CIRCUITS, SHIFT REGISTERS, ZNOUC TANCEI
COMPUTER LOGICs DELAY CIRCujITI, MAGNETIc

IN" C.4APTER I T'iC LIST OF REALIOt2RAPHY ON
FEAi;%4ONANCE GIVEN IN TECHNICAL NOT9 NO* I
HAS I)EEN EXTENOCO TO SIXTY-F.IVE PAPERS. CHAPTER 2
IS DEVOtED TO THE TESTS CAR41EO OUiT ON FE*RITC
M4TFjRJA4S, THE RErUCTION OF THE SIZE Of CORES, AND
TH~E 00TENTION OF~ SHAPES MORE CONVENIENT FOR USE IN
)?VRR()RESONANCE AT FAMDENCIES UP' TO TEN ME4ACVC.LCS,
IN C~A~~~~ FlO4tS ONANr OVIVICuef AREt
OECRI06o. WITH THE SERtIES CIRCUIT *ITHOUT
Pt)I.AFUZATJON AS A 04SI5. COMPLETE SY5TEh$ Of CIRCUIT
LW~C HAVE OEEN )qEVtLQP'E(0 THE OELAY UNIT, THEg
PIALFAOOER, A SERIAL PULL ADDE~R& AND SOME OTHER
qd*CJITS WHICH MAKE VSC OP THC UPFAATtN4 PRINCIPLE$
Ot" THE )ELAY UNIT AND HALFr-ADDER# ARE OESCRIe.EIo
THF EXPERIMENTAL RESULTS PREStNTED HAVE BEF4
3L3TAINEU WITh A CARRIER FREQUENCY OP TWO 'I7GACYCLES,
AND0 PULSE REPETITION RATES RANGING 6 ET*EEN 200#000
A,_DL )00,000 PWSES PCI: 5ECONO. ýU)
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UNCLASSIFIED

VOc REPORT •iJLIOGRAPHY SEARCH CONTROL NO*, 60014

AD-6F4 217 9/2 9/f
CONSEJO SUPERIOh DE |NVESTIOACIONES CIENTIFICAS MAPIO t
(SPAI`) INSTITUTO DE ELECTRICIVAD Y AUTOMATICA
qFSLARCH ON FFRRORESONANT CO4PUTER AND CONTROL
DEVICESt 0I1

DESCRIPTIVE NOTE: TECHNICAL NOTC NO. 1, 1 APR ?ýh1,

MAR to 160p SANTESMASESJ. GARCIA I

CONTRACTI AF 6I1161)-1 234

UNCLASSIFIEq REPORT

SUPPLEMENTARY NOTEI SEE ALSO AD-4f0 190 AND AO-60i

ODSc4IPTORS4 (*COMPUTERSt #MAGNETIC RESONANCEo
(*CONTROL SYSTEMS, MAGNETIC RESONANCE),
(*FLECTRICAL NETWORKS, MAGNETIC RESONANCE-p

BIRLIOGRAPHIES, RELAXATION OSCILLATORS#
INnUVCTANCE, LOGIC CIRCUITS, MAGNETIC CORE
STORAGE, 01PINS DIAGRAMS, MATHEMATICAL ANALYSIS_
MAGNETIC PROPERTIES tVt

IN CHAPTER I; A LIST IS GIVEN OF FIFTI NINE
'11BLICATIONSt WhiICH DEAL WITH TiHE FERRORESONANCE

PHENN4fNON AND ITS APPLICATION TO CIRCUITS USED IN
eOMPUTERS, THE INFORMATION rOUND IN THEM WAS
CLASSIFIED INTO THREE 6ROUPS, NAMEL.Y. FERRORIFSONANT
CIRCUIT ANALYSIS, FERRORESONANT FLIP-FLOP ANAL$15t
AND EXPERIMENTAL FERRORESONANT CIRCUITS FOR
APPLICATION TO COMAPLTCS. CHAPTER 2 IS INTENDED TO

ESTABLISH A FIGURE OF MERIT FOR MAGNETIC MATERIALS#
VITH RlELATION TO rERRORESONANCE. FOR 1HIS PURPOSE,
CHARAZTERISTICS WCýC FIPST DETERMINED FOR TtiE SMALL-
SIZE CORES AVAILA4LEt WORKIN6 THEN irl TERMS Of
REOUCFO CIIAR4CTERIT'TICS WHICH ARE INDEPENDENT ON CORE
SIZE AND NLMBER OF TURNSI FINALLY, A NEW FIGURE Of
MFRIT 1$ INTRODULCEO FROM CERTAIN CONSIDERATIONS ON
THL PHLNOMENON OF FERRORESONANCE, IN CHAPTER It

NF GIVE SOtE ORIGINAL RULES FOR TWO-4QANCH FLIP-FLOP
%FSIhN, tORKING FROM DATA WHICH ARE EASILY OBTAINED
IV THw L AAO.ýAT*)Y. ACCOUNT IS ALSO GIVEr4 OF
'PENkIHENTAL RESULTS OBTAINED ON TWO-PRAN*CH NOw
*OLARIZATION FLIP-FLOPS, AND FOUR-BRANCH RING
CeUNT;!RS, OPFRAIING UNDER A SINGLE PULSE SEQUENCE,
IN AO'ITION, A STUDY IS DEVELOPEO OF THF ONE-SRAN(týi
rLIP-rkOP, WITH POLARIZATION, WORKING U-ýEFR TWO PUL$t

5EQU4C ES. (U,
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UNCLASSIFIED

DOC REPORT RIF.-O1RAPHY SEARCH CONTROL NO. 80000964

AOP6! )79 9/2
JOHtJS HOPKINS JNII SILVER SPRING MD APPLIED PHYSICS

A DIRECT BINARY DIVID0R FOR SPECIAL PURPOSE DIGITAL

COMPUTERS, (U).
"JAN 61 lolP Z|NK#H4 0. 1

qRPT# NO# CP-2916

CON TRACT: NORD-7186

UACLASSIFIED REPORT

DEsC•f!PrORS: (*OIGITAL ComPUTERS, BINARY
4RITNH4•E1 C) (*COmPUTER LO(GIC. *8INARY
ARITHMETIC)* NUMERICAL IETHOOS ANO PROCEDURES@
SHIFT RE|ISTER5, REAL TIMEo ;TERATIVE METHODS (Ui
IENTTIFIERS ON-LINE SYSTEMS (U)

THE 4EPORT oESCR18CS TqE DIVIDFR CIRCUIT DEVELOPED

I1 AN ATTEHPT TO SOLVE THE PROBLEM OF OMIVIDNG
,ITw)JT USING ITERATIVE TECHNIQUES AND WITHOUT UNDULY

SLOVING DOWN THE COMPUTATION PROCESS OF A OWtTAL
COMO1aUTERo* (U
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. B0M94

AD-658 727 9/2 20/11
COLUMBIA UNIV NEW YORK DEPT OF MECHANICAL

ENG I NCER ING
THREE-DIMFNSIONAL ELASTICITY THEORY FOR FLAT-PLATE
MEMORY ELEMENTS SUBJECTED TO SPACE-VARIABLE NORMAL
TRACTION* (U)

OESCRIPT!Vt. NOTE: TECHNICAL REPT,,
JUL 67 69P ELRODH* Go ISOOD.OES R.

REOT. NO. TR- 9
CONTRACT: NONRa42fl(I4)
PROS): NR-O02-360

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTEI REPT. ON PROJ. MECHANICAL AND
FLUIO DYNAMICAL ASPECTS OF PROBLEMS ASSOCIATED
WITH COMPUTER TECHNOLOGY. TASK to TAPE TRANSPORT.
SEE ALSO AO-802 009,

OESCRIPTORS: i*COMPUTER STORAGE DEVICES,
rILASTICITY), BOUNDARY VALUE PROBLEMS, DIGITAL

CnMPUTFRS# STRESSES, STRAIN(MECMAN.ICSI FLAT
PLATE MODELSt BENDING, MATHEMATICAL ANALYSIS 40

MANY lF THE CONTEMPORARY MEMORY ELEMENTS USED IN
HIGH-SPEED DIGITAL COMPUTERS ARE FLAT IN THE
UNSTRESSED STATE. THE PRESENT WORK I PART OF A
qEVIEW AND ENLARGEMENT OF APPLICABLE ELASTICITY
THEORY IN CASES OF SMALL OEFORMATION WITH SPACE-

VARIA5LE NORMAL TRACTION OR PRESSURE# (I) ALL
FLAT PLATE RESULTS ARE DERIVED DIRECTLY WITH THREE-
')I.NEIONAL LINEAR ELASTICITY THEORY w NONE Of THE
'ONVLNTIONAL INTERMEDIATE ASSUMPTIONS BEING EMPLOYED.

W •ITHIH THE EXACT THEORY, CERTAIN AUXILIARY
r•TNCTIONS ARE SHOWN .n SATISFY CONVENTIONAL THIN-
"PLATE DIFFERENTIAL E,)UATIONS, IN TERMS OF THESE

FUNCTIONS, 01SPLACEMENYS, STRESSES, SIRESS RESULTANTS
ANO COUVPLS ARE SIMPLY EXPRESSED BY FORMULAS WHICH
APE FITHER EXACT, OR ASYMPTOTICALLY ACCURATE,
ROU'UiFY COCNDITIONI5, ARE MATHEMAYTCALLY EQUIVALENT
TC THISE OF MICHELL PLATE THEORY, ()

SOLUTIONS OBTAINIED FROM TCE PRESENT THEORY ARE
'INTERIOR SOLUTIONS' IN THE SENSE OF FRIEDRICHS AND

DRESSLFR (9) AND ACCOMMODATE KIRCHOFF EDGE
CONDITIONS. THEIR USF WITH MORE GENERAL EDGE
CONDITIONS *ILL B! THE SUFJECT OF A LATER REPORT*
(AUTHOR) (U)
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VUNCLASSIFIED 0

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 900f96

FORFIGN TECHNOLOGY OIV WRIGHToPATYCRSON AFB OHIO

USING Al APM-I PRINTER AT THE COMPUTER OUTPUT (tUi

MAR 67 lOP KHOOAKOVVo E..

I COT& NO6 FTDtHT-66-g9)
""ONtTOR0 TT 67-62946

UNCLASSIFIED REPORT

SUPPLFMENTARY NOTE* UNEOITED ROUGH DRAFT TRANS# Of

AVTOMATIKA I PRIDOROSTROCNIE (USSR) N2 P1 1.4

PRINENENIE PECHATAYUShCHEI HASHINKI APH-I V

USTROZSTVAKH VYVOOA VYCHISLITtLNYK4 MASHINo

OESCRIPtORS (eINPUT&OUTPUT DEVICrSo

cO,4PteTiRS) ('PRINTING, COMPUTERS),
ELECTROSTATICS# CONTROL SYSTEMSt COMPUTER LOGIC,

PEIRF04MANCC (EN4 iNEER ING) fu)

?TIE DEVELOPMENT A.JD TEST RESULYS OP THE FIRST

SOVIET ON-THEoFLY PRINTER APM-1 ARE REPORTED

THE 4IGH-SPEED LINE PRINTER USES A CONTINUOUSLY

ROTATINd PRINT WHEEL CARRYING 24 CHARACTERSI THEY ARE

ic.LECTEO BY A 5O-03|T BINARY CODE* FAST-ACTING
H&MMERS PRINT T4E CHARACTERS* THE PRINTER IS

%OfECT0O TO THE COMPUTrR VIA A CONTROL UNIT WHICH

COMP•ISES PERRITEODOME LOGICAL ELEMENTS AND

SEMICON')UCT(R AMPLIFIERS* FUNCTIONAL AND PRINCIPAL

CIRCUITS OP THIS UNIT ARE PRESENTED AND THEIR
OPERATION IS 4RIEFLY EXPLAINED. DURING THE TWO-

YEAR OPERATION OF AN APH-e ON-T4E=F'LY PRINTER

*POTOTYPE, NO rAILURE OF A MAJOR COMPONENT OCCURREDO(U)
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UNCLASSIFIED

PDC REFOPT BIBLIOGRAPHY SEARCH CONTROL NO* 900096

AD-660 7)U 9/2
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

OUNCHED-TAPE DAT A INPUT UNIT WITH CIRCUITAL
CONVERSION OF NUMBERSU

APR 67 IlP MAKHMUDOVYU* As 18EKIP'
ZADENN B, D

REPT* NO* F•TD-HT-64-799

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: UNEDITED ROUGH DRAFT TRANS* Of

VOPROSY VYCHISLITENOT MATEMATIKI I TEKNNIKI (USSR)
V) P|18-70 196y.

DESCRIPTORSt (oINPUT-OUTPUT DEVICES, #PUNCHEO
TAPE), COMPUTER STORAGE DEVICES. SPECIAL PURPOSE

COMPUTERS. USSR (U)

tHE ARTICLE DESCRIBES AN INPUT DEVICE DEVELOPED FOR

ENTERING INFORMATION FROM PUNCHED TAPE IN THE WORKING
'"ORAGE OF A SPECIAL-PURPOSE COMPUTER AND PROVIDING

CIRCUIT DECIMAL-TO-BINARY CONVERSION. THE DEVICE
EMPLOYS SERIES-PRODUCED FERRITE-DIODE MAGNETIC
FLEIENTS, NUMBERS APE RCCORDED ON THE PUNCHED TAPE
IN THE COOE OF THE ST-19 APPARATUS, THE

CONVEQSION SCHEME IS BASED ON AN ALGORITHM USING A
TABLE OF CONSTAN1'. THE CONVERSION REPRESENTS THE

sFRIAL ADDITION OF MULTIPLE CONSTANTS. THERE IS AN

INTER'4EDIATE CONVERTER FROM THE ST-°0 CODE TO
QIN '64Y DECIMAL C0.. . .• THL ARTICLE GIVES A ALOCu
OIAGkAM OF THE INPUT r'CVICE, AS WELL AS A DETAILED

nFSCRIPTION OF ITS BASIC CIRCUIT# THE CIRCUIT
SPEKD PERMITS THE ENTRY OF 16000 BI T S (ROWS) PER

SECONO, A:ICH MAKES IT POSSIBLE TO USE IT WITH THE
PHOTOELECTRIC METHOD OF PUNCHED TAPE READING. 104

FLEMENTS ARE USED TO CONSTRUCT THE DEVICE, INCLUDING

6" LOGICAL AND 92 SIMPLE ELEMENTS, (AUTHOR) (U)
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UN C_ 1ASS IIF ElO

DO( REDORT 8IBLIOGRAPHY SEARCH CONTROL NO. 000)16

AD-666 792 9/2
ORE6UN STATE UNIV CORVALLIS COMPUTER CENTER

EVALUATION OF THREE CONTENT-ADOREISABLE MEMORY
SYSTEMS USING GLASS DELAY LINES* .U)

DESCRIPTIVE NOTE: DOCUMENT*
JUL 67 71P RUXsPETER To I

REP To 4O. C-61-9
CONTRACT, NONR-1226(11!:

UNCLASSIFIED REPORT

OESCRIPTORS: (*COMPUTER STORAGE DEVICES* DELAY

LIME-t), LASS, QIGITAL COMPUTERS, COMPUTER
LOGIC, PERFORMANCC(ENGINEERING) (U)

EVALUATION IS MADE OF THREE CONTENTOADORESSABLE
(ASSOCIATIVE) DIGITAL MEMORY SYSTEM ORGANIZATIONS
US-ING A CIRCULATING MEMORY* SPECIFIC REFERENCE IS

'lADE TO GLASS OELAY-LINE MEMORIES SINCE THEY OFFER
THE aEST SOLUTION TO NIGH-SPEED CIRCULATING STORAGE,
TdE MEM3RY DESIGNS ARE EACH DEVELOPED AS A POSSIBLE

mEMORY 40DITtON TO THE NEBULA COMPUTER AT OREGON
STATE U4IVERSITY, A USEFUL COMMAND SET IS
ESTA9LISHED ALONG WITH A DISCUSSION OF APPLICATIONS
OF SUCH A MEMOIY SYSTEM, THEN THE THREE SEPARATE
04TA ORIANIZATIONS ARE EXPLAINED AND THE LOGICAL
I)ESIGN AND HARDWAPE REOUIREMENTS FOR EACH SYSTEM TYPE
ARE OET.ILEO ANO COMPARED, A CIRCULATING MEMORY IS
UTILIZED BECAUSE IT ALLOWS VERY INEXFENSIVE
IMPLEMENTATION OF CONTENT-ADDRESSING CAPAOILITY.
(AUTHOR)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, O00)6g

AD-660 047 9/2 9i/
MELP0 INC FALLS CHURCH VA
OEVELOPMENT OF AN INPUT/OUTPUT TECHNIQUE FOR
INTEGRATED CIRCUIT SIMULATION COMPUTERS, fUl

DESCRIPTIVE NOTE: FINAL REPT. JAN-DEC 66,

JUL 67 67P MCNEALRICHARD Nt I
CONTRACT. Ar 1 11& -7449
PR0j : AF-611'4
TASKl 611'408

MONITOR, AMRL TR-67o7q

UNCLASSIFIED REPORT

DESCRIPTORS: 40INPUT-OUTPUT DEVIrESt
COMPUTERS)# (#SIMULATION, COMPUTERS)#
f*INTEGRATED CIRCUIT$q COMPUTERS).
SRVOMECHANISMS, MODULATORS, ANALOG SYSTEMS,

LOGIC CIRCUITS, SHIFT REGISTERS.
PERFORMANCE(ENGINEERING), ANALOG-TO-DIGITAL
CONVERTERS, DIGITAL-TO-ANALOG CONVERTERS# COMPUTER
LOGIC (U)

AN INPUT/OUTPUT TECHNIQUE WAS DEVELOPED TO
INTERFACE BETWEEN INTEGRATED CIRCUIT COMPUTERS AND
9IMULkTION SYSTEMS. FOUR GENERAL TYPES OF SIGNALS
ARE PROCESSED BY THIS INPUT/OUTPUT SYSTEMI
ITSCRETE INPUTS, OISCRETE OUTPUTS, ANALOG INPUTS,

AND ANALOG OUTPUTS, THIS StUDY HAS DETERMINED THAT
I. TEGRATED CiR'UiTS ARE READILY ADAPTABLE TO
PEKFOqMJNG THE DIGITAL FUNCTIONS IN THE INPUT/OUTPUT
SYSTEM, BUT THE ANALOG SIGNAL CONVERSION REQUIREMENTS
OF THESE SYSTEMS ARE NOT WITHIN PRESENT LINEAR
INTEGRATED CIRCUIT CAPABILITIES# IT IS ANTICIPATED
THAT THE LINEAR INTEGRATED CIRCUIT DEVELOPMENT WILL
HAVE PROGRESSED TO THE POINT OF MAKING INTEGRATED
CIRCUIT CONVERTERS FEASIBLE WITHIN THE NEXT YEAR.
THE BASIC SYSTEM REQUIREMENTS AND THE OVERALL

SYSTEA REOUIREMENTS AND THE OVERALL SYSTEM DESIGN
TECH.IQU0E FOR AN INPUT/OUTPUT SYSTEM ARE DISCUSSED IN

)ETAIL. (AUTHOR) 00
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UNCL ASSIFIED

0OC REPORT 8IOLIOGRAPHY SEARCO CONTROL NO, 60096

HONFYWELL INC MINNEAPOLIS MINN SYSTEMS AND RESEARCH

CeNTER
ASSOCIATIVE TECHNIQUES FOR CONTROL FUNCTIONS IN A
MULTI-PROCESSOR SIMULATION INVESTIGATION. (Up

DESCRIPTIVE NOTt! FINAL REPTo JAN-AUG 67,
.Ov 47 147P SONTALE5*4o IGUNOERSON#D,

C. ITIM'ONSoJe A. I

C04TRNACT: F?0612-67-C-017ý
PROJ: AF-051e

TASK: 55I09
MONITORI RAOC TR*67-00

UlCLASSIFIVO REPORT

DESCRIPTORS: 40DAYA STORAGE SYSTEMS CONTROLls

(*DATA PqOCESSING SYSTEMS# DESIGN), COMPUTER
PROGRAMS, SUBROUTINES,
PEFOPRMANCE(ENGINEERIN4?o SIMULATION JU)

IDENTIFIEqS: MULTIPROCESSING, ASSOCIATIVE MEMORY,
ASSOCIATIVE PROCESSOR (Up

A SIMULATOR OF A OMULTtPPOCESSOR WITH ASSOCIATIVE

CONTROL* WAS DEVELOPED FOR PURPOSES OF EVALUATING AND
SUDYING THE USE OF ASSOCIATIVE MEMORIES FOR

FXECCTIVE CONTROL FUNCTIONS IN MULTIPROCESSORS& A
JO GENEPRATOR 4AS ALSO DEVELOPED TO PROVIF A SOURCE
Or jA3S T- U3S iN THE SIMULATION STUDIE SOmE
PRELIMINARY RESULTS WERE OBTAINED IN TERMS OF SYSTEM

EFFICIENCY AND REQUIREMENTS ON THE ASSOCIATIVE
MEMORIES# 1AUTHORI (U)
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UNCLASSIFIED

('0C 4EPORT BIBLIOGRAPHY SEARCH CONTROL NO* 0OO)96

AD-"62 762 9/2
FOREIGN TECHNOLOGY DIV WRIGHT-.PATICRSON A•p O.10
INPUT AND OUTPUT DEVICES FOR ELECTRONICCOMPUTERS, (O•

JUL 67 sP BONDAREV#Ao M.
4EPT. NO, FTD-HT-21-eq2°67

UNCLASStFIED REPORT

SUPPLEMENTARY NOTE: UNE ITED ROUGH DRAFT TRANS, or
STANDARTIZATSIYA (USSR) N7 P44*9 1964,

DESCRIPtORS! (*INPUT-OUTPUT DEVICES,
COMPUTERS), PUNCHED CARDS, PUNCHED TAPE,STANOMRDS# USSR 

#tIo
A NEW STANDARD IS EXTENDED HERE TO PUNCHwCARO ANDPUNCIHTAPE INPUT AND OUTPUT DEVICES FOP GENERAL&PURPOSE ELECTRONIC COMPUTERS# THE NOTATION,NOMENCLATURE AND CHARACTERISTICS OF THESE DEVICES ARE
SPECIPIED, AS ARE THEIR PRINCIPAL PARAMETERS1TFCHNICAL RATE OF LOADING AND EXTRACTION OF
INFORMATION IN START-STOP AND CONTINUOUS REG1MES1CAPACITY OF THE LOADING MAGAZINE AND RECEIVING POCKETPOR THE CAROSI TECHNICAL RATE OF PRINT-OUT FORSEQUENTIAL ALPHANUMERIC PRINTING# LINE.PARALLEL
ALPHANUMERIC PRINTING, AND LINC-PARALLEL OIGITAL"'PINTING. RULES ARE GIVEN FOR THE NUMBER OF DI4ITSIN A LINEt THE SPACING OF PRINT, AND CERTAIN OTHER" PINT-OUT PARAMETFRS. THE GOST (ALL-UNION
sTATE STANDARD) 10525%6. ALSO SPECIFIES THE
01 4 ITS AND SIGNS WHICH SHOULD 0E USED IN INPUT ANDOtTPUT DEVICES, ON LEAVING TO CUSTOMERS THE RIGHT TOSET Uo THEIR OWN COMBINATIONS OF' THE SPECIFIEDSYmnOI.S AND INTRODUCE NEW SIGNS# THE PURPOSE OFTHIS STANDARD IS TO ESTABLISH THE UNIFICATION ANDINTERCHANGEARILITY OF INPUT AND OUYPUT nEVICCS*
STANDOAROS FOR 'ALPHANUMERIC CODES FOR PUNCH
CARIS AND PUNCH TAPES AND PERFORATED TAPES#
TPE SHAPES, IASIC PARAMETERS, SIZES AND
POSIT(ON$ OF HOLES ON A PUNCH TAPE,' HAVE
4FErN DRAFTED AND APPROVED#
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UNCL ASSIFIEI

D¢C REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 8010,9

AD-662 79) 9/2
FOI'PIGN TCCHNOLOGY DIV WRIGHT-PATTERSON APO OHIO
COPPUTEAS WITH CORE-.Oloor ELEMt4, '

JUN 47 iqP MAKHMUDOV*YU. A# I

UNCLASSIFIED REPORT

SUPPLCMENTARY NOTE: EDITED TRANS# OF AKADEMIYA NAUK

AZEPAIOZHANSKOI SSRp OAKU, IZVESTIYA, SERIYA
FI7ZKO-TCKHNICHESKtKH I MATEMATICHFSKIKH NAUKo N6

DESCRIPTORSI (O.AGNCTIC CORE STORA3E# DIGITAL
COMPUT-ERS)e LOWiC CIRCUITS, COMPUTER STORAGE
-DE-V-ICES, MAGNE-?-IC RECORDING SYSTEMSt VERY LOW
FREOLUENCY, USSR IU)

THE AUTHOR DESCAIBES A DIGITAL COMPUTER DEVELOPED
AT THE COMPUTATION CENTER OF THE A2ERRAYDZHAN
ACADEMY OP SCIENCES, USING SEQUENTIAL AND IN SOME
CASES PARALLELSEOUtNTIAL UNITS* THE COMPUTER
EmPi OYS COMMERCIALLY PRODUCED FERRITE-OIODE ELEMENTS,
OPERATING AT A LOW TIMING F•RQUENCY 170 KCS),
THE ARTICLE OESCRIOES TH( PRINCIPLES UNDERLYING

INDIVIDUAL UNITS or THE COMPUTER# WHICH CAN IE USED
EITHER INDEPENDENTLY OR AS PARTS OF OTHER COMPUTER
SYSTEMS, ALL THE COMPUTER UNITS OPERATE WITH 240
0IIT OINARY NUMBERS (INCLUOING THE SIGN DIGIT)

rlxrvt w RXED~ !AOX, t UNITS DESCRIBED ARE A
UNIVERSAL ARItH"LTIC UNIt OF SEQUENTIAL ACTION# THE
INFORMATION INPUT UNIT, THE EXTERNAL MAGNETIC-T.PE
MEMORY& AND THE OUTPUT UNIT* THE COMPUIER EMPLOYS
A TOTAL OF 80 SIMPLE AND 40 LOGIC ELEMENTS, cUp
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UNCLASSIFI|O

nuC qErORT %IBLI|nGRAPI4Y SEARCH CONTROL NO. 300096

AD-662 •81 9/2 :/I
FoREI4N TECHNOLOGY DIV *RI4HT.PATTfRION AF6 OHIO
MATRIX COMPUTER FOR CALCUI' ATING CORRELATION
FIINCT IONS, 0Db

JUL 6? I•p ULIN#O. V* IPETUNINeV,

REPTo NO# FTD-HT*2)wf>0-67

UNCLASSIFIED REPORT

St;PPLEMENTARY NOTEI UNEDITED ROUGH DRAFT TRANS. or
AVTOMATICHESKII KONTROL I CLEKTRICHESKIE !ZMERENSYA

DEqCRIPtORS! (*STATISTICAL FUNCTIONS& PROBLEM
SOLVING)o (#DATA PROCESSIN4 SYSTEMSt STATISTICAL
PUNCTIONS)i APPROXIMATION(MATHEMATICS)i
MAGNETIC CORE STORA4Et AMPLIF!ERS, CORRELATORS$

A SEMI-AUTOMATIC CORRELATOR THAT USES A MATRIX
NFTflORK FOR THE MIULTIPLICATION OPERATION |S
DESCRIDEDo THE SOURCE DATA IN THE rORH OF A
NULMERtCAL TARLE I5 INSERTED INTO THE CORAELATOR BY A
KEYBUARD DEVICE. THE CORRELATOR INCLUODS A
MULTIPLICATION MATRIX DESIGNED WITH SQUARE-eLOOP
rERRITES, TRANSISTORIZED BLOCK GUNERATORS AND
AMP1!ERDE,, AN ALSO rt T•- LOE REGISTERS WiTH A

COMPENSATING CORE IN EACH CELL# A BLOCK DIAGRAM
AND A PRINCIPAL CIRCUIT Or THE CORRELATOR ARE

"OPLSENTED, AND IT5 OPERATION IS DESCRIBOED THE
MAXIHUM RELATIVE ERROR DEPENDS ON THE NUMBER Of
"'ISCRTE LEVELS IN THE MULTIPLICATION MATRIX# THE

CORRELATOR SPEED OF OPERATION IS DEtERMINED OY THE
PRODUCT READ TIMEI AVERAGE TIME OF ONE READING IS

I l--r)+ 0; SEC* U
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UlCL ASS IFIEt)

'1 REt Ri IdLIOGRAPHY SEARCH CONTROL 40, •OO•ý -

tMELL-) INST PITTSOUR4tH Ph
FELLOW$HIP ON COMPUTER COMPONENTS NO, ý041U

DESCRIPTIVE NOTEI QUARTERLY REPT, NO"4 4, I JAN-1O APR'

AP~R 92 911P towmANJi R* ISCHWERT1.F6
A, ;mILCtAk iMOFPAT#R. ISI|IN6ACKtR# 1, 1

CONTPACT: AF 1 9 41221-776

UNCLASStFIED REPORT

OIECRIPTORS: 4*COMPUTERS, SCIENTIFIC RESEARCH)!

ELECTRONIC SWITCHE~o S!ItCCN CAROIQESs SliECT~t
RUOBER* SOND|N4t NONLLEAR SYSTMS*# CRYSTAL

RECTIFIE"S L14HT PVLSES, DIGITAL SYSTFMS
COmPIITFR STORAGE DEVICES, OPTICAL EQUIPMENT,

CIRCUITS, ELECTROLVHINESCENCE, PHOSPHORESCENT
4ATE*IALS

THE STORY OF THE SILICON CARBIOC FUNCTION SwITCH
AND FUNCTION SWITCH OLANKS IS RELATED IN StCTION
I OF TH4E REPORT& THE SEC1ION, ENTITLED
'WOtýLINEAR SWITC4NG ELEMEHNTS*, DEMONSTRATES
TNAT THt *SYmMETRIC RESISIANCE CHARACTERISTICS OF
1OODE RECt1FI|RS ARt NOT ESSENTIAl TO THEIR

APPLICatiON AS SwITCHING ELEMENTS. ANO THAT ANY TWOu
TtRMINAL ýIiSIVE NrWOKrP 0S0fSING A SUiTABlEE
SYF7IC.C6. NONLINEAR# VOLTAGE-CUR4ENT CHARACTERISTIC

CURVE MAY 8E EMPLOYED AS A SWITtHINO ELCMENT.
SECTION V Ow THE 'MORPHOLOGY OF ELECTRONIC

CIR(UITS' COMPRISES A DISCUSSION OF THE POSSIRtLITY
OP USINj FLAT SHEETS OF PASSIVE AND ACTIVE ELEMENTS
IN THE FABRICATION OF ELECTRONIC CIRCUITS# SECTION

11 ENTITLED ICPTICAL ELEMENTS FOR COMPUTERS'
SUMPARIZE3 CERTAIN AOVAPTAGES TO RE GAINEP BY
EMPLOYING LIGHT PULSES RATHER THAN ELECTRICAL PULSES
FJR THlE HANOLING OF DIGITAL I&FORHATION, EFFORTS
ARE JNOCR*AY TO PROOUCE BISTAOLC OPTICAL CLEMENTS FOR

THE STOAGE OF DIGITAL INFORMATION& SECTION III
IS A FIRST REPORT ON ACYIVITIES POINTED IN THiS
olKFCTI|)Nt SECTION IV DFALS AITH THE DESIGN AND
CONSTRUCTION Of A COI)EDvOCIMAL MULTIPLIER AND, MORE
C-NFRALLY, 'WITH A T•CHNIO•UE FOR THE STORAGE OF A
FINCTtON Or TWO VARIABLf$v SECTION VI CONTAINS
SJMF DATA ON THE SPECTRAt. DISTRIBUTION OF THE LIGHT

EMITTED AY AN ELECTROLUHINESCENT PHOSPHOR4
(4U01 OR)
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UNCLASSIF tED

00C REPORT BIBLIOGRAPHY SEARCH CONTROL NO, soo0td

AD-661 924 9/2
roRE0•I TECHNOLO4Y DIV WRIGHT-PATTERSON AFB OHIO

OEVICC FOR RFADING AND PRINTIJN ALPHABET DIGITAL
INFORMATION FROM PKRPORATION CARDOSUSPoi), (U)

AU ' A 7 17P SHTURHAN*YA, Pt I
REOT4 NO. PT0-HT6664-ý02

UNCLASSIFIED REPORT

SUPPLEMENTAR¥ NOTF? UNEDITEF ROUGH DRAFT TRANS# OF
NAUCHNO-TEKHNICHESKAYA INFORHATSIYA (USSR) NI P21-71

OEICRIPTORSI (#PUNCHED CARDS, #DATA PROCESSINC
SYSTEMS), COMPUTERS, DIODES(SEMICONDUCTOR)+
FERRITES, PROORAMM|N6(COMPUTERS) INPUT&
OUTPUT DEVICES# PRINTINa, TYPEWRITERS# CONTROL
SYSTEMS* RUSSIAN LANGUAGE# SYM8OLS, NUMBERAS
USSR (li

IDFf'TIFIERSI ALPHA*NUMERIC SYMBOLS (U)

THE UqP-l NiACHINE FOR PEADING ALPHANUMERIC

!NrORfATION FROM PUJNCHEO CARDS AND PRINTING DECODED
INFOR4|ATION ON PRINTCR ROLLS t| E$¢CRISEP& CODE
FOR4S, COMPATIBLE WI FH THOSE USED FOR THE URAL-4
COMPUTER ARE SHOWN IN A TABLE, ABOUT 200 STANDARD
FCRRITF-DIOOE MODULES ARE USED IN THE Rr-f@-PbB".If
C~mO SYSTEM CONSTRjCTION. THE FOLLOWING
FUNCTIONS ARF PERFORMED 8Y THE OEVICEZ tU)

AfVTOMATIC FCEDIhG AND RELAY OF PUNCHED CARDS, (2)
ORI4TING OF ALPHANUMERIC ITEXT 0k) RESETTIN4 OF

IF*FORHlATIjN REGISTERS AND TYPEWRITER CARRIAGE RETURN;
AS OESIGNATEP BY -Hf PROPER CONTROL CODES ON PUNCHED
CAROD. OTHERVISE, CARRIA6E RETURN IS CAUSED BY
PRITING I- THE RjGNT-flOST FIELD OF THE TYPEWRITER

OAPER ROLL. RFLIAAILITY CONTROLS ARE INSTALLED TO
qTOP PRINTIN4 AND READING IN CASE OF CERTAIN
mALFUNCTIONS* THE ODVICE IS CAPABLE OF HANDLtNG
4OTH RUSSIAN AND LATIN TEXT CHARACTERS, PLUS
SFLECTED GREEK LETTERS, ARABIC AND ROMAN
NUNERALS, PUNCTUATION mAAKS# ARA-HHETIC AND OTHER
SYMaOLS, FOR A TOTAL OF 86 CHARACTERS IN ALL6 THE
SAME CHARACTER DICTIONARY IS USED IN BOTH INPUT ANV
"OUTOUT MODES, PRInTeR SPECD tS 10 CHARACTER$ PER

SECOND. THE TYPEWRITEP PAPER ROLL IS 170
CHARAC1ERS Vt:E# AND THE TOTAL LENGTH OF THE ROLL IS
5C METERS* A ALOCK DIAGRAM OF TkjE FUNCTIONAL UNITS
!P The DEVICE IS GIVEN+ (AUTHOr) (U•

UNCLASSIFIED 80019#
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UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, DO0•96

AO"664 22A+ 9/2
ILLINOIS UNIV URBANA DEPT OF COMPUTER SCIENCE
QUARTERLY TECHNICAL PROGRESS REPORT# JANUARY,
•ERQUARY, MARCH, 19671

S67 296P
REPTo NO. COO-1b69-0071

UNCLASSIFIED REPORT

3UPPLFMENTARY NOTE: SEE ALSO AD-61I 991o

JESCRIPTORS: (CCOMPUTERS, SCIENTIFIC RESEARCH),
CLECTROOPTICSs PHOTOCONOUCTIVITYs CODING,
ELECTROLUMINESCENCE, ANALOG 5YSTEMS, INTEGRAL
Trl.ANSPORMS, TIME SHARING, INPUT-OUTPUT OEVICESt,
SOFROUTINES, REMOTE CONTRUL SYSTEMS, NUMERICAL
ANALYSIS, Pl4ORAMM;NG(COHPUTERS)q LINEAR
PROGRAMMINGs PROGRAMMING LANGUAGES, COMPUTER
",OUGIC, FAiLUREiELECTRONIC$), MAINTENANCE (U)

-rKNTIFAERS! LIGHT PENS, ILLIAC COMPUTER (U)

CONTENT3: CIRCUIT RESEARCH PROGRAM! HARDAARE
SYSTEMS RESCARCHI :OFT*ARE SYSTEMS RESEARCH
PRCGRAM; ILLIAC IV; NUMERICAL MtTHODS# COMPUTER
ARITHMETIC AND ARTIFICIAL LA!IGUAGES4 COMPUTATIONAL
PHYSICS; SWITCHING1 THEORY AND LOGICAL OESIGNI
ILLIAC II SERVICE, USE, AND PROGRAM DEVELOPMENT;
ISM 7094/1401 SERVICE, USE, AND PROGRAM
DeVELOPMENT; PROBLEM SPECIFICATIONSI GENERAL
LA•BCRATORY INFORMATION*
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, OO.9

AD-664 25 9/2
ILLINOIS UNIV UReANA DEPT OF COMPUTER SCIENCE
OUARTFRLY TECHNICAL POGRESS REPORT# APRIL, MAYo
JUNEs 1967, iPi

67 296P
REPT* NO. CUO-169-0072

LUN(LASSIFIED REPORT

SUPPLEMENTAAY NOTE! SEE ALSO AD-664 214

DESCRiPTORS: (oCOMPUTERS, SCIENTIFIC RESEARCH),
PHOTOCONDUCTIVITY, EXCITATION, LIGHT PULSES,
CODING, GRAPHICS, PROGRAMMING LANGUAGESt fIME
SHARING, DIGITAL COMPUTERS, INPUT-OUTPUT DEVICESo
SURROUTINES SYNTAX, DATA STORAGE SYSTEMS,
NUmERICAL ANA'.YSIS, SYMBOLS. COMPUTER LOGIC,
PROGRAP'iING(COMPUTERS), MAINTENANCE (U)
""* ITF ERS ILLIAC COMPUTER (U)

•OI"•-j7$! CIICUIT RESEARCh PROGRAM$ HARDWARE
SYSTiNS rFSEAR(.tfl SOFTWARE SYSTEMS RESEARCH
PPOGRAM; ILLjAC IVE NUMERICAL METhODSo CUMPUTER
ARITH'4ETIC AND ARTIFICIAL UANGUAGES; COMPUTATIONAL
PHY51CS; SWITCHING tHEORY AND LOGICAL DESIGN;
ILLIAC 1I SERVICE, U5E, AND PROGRAM DEVELOPMENTI
I 7090/1401 SERVICE, USE, AND PRCGRAM
OEVELOPtIENTI PROBLEM SPECIFICATIONS; 6ENERAL
LARO• &TCRV ! •JOnM•T ION:iU
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UNCLASSIFIED

-nC REPORT |IaLInGRAPHY SEARCH CONTROL NO, 800)96

A0-666 162 9/2

F I4 N TECHNOL.OGY DIV tvRIGHT-PATTERSON AFB OHIO

A PLNCHEO CARD READER, IU)
SCT 67 lOP BUBELoV. M, I

KOSORUTSKJII.S KA.

RePT, NiO. FTD-MT-2'4-287-67

U4CLASSIFIPED REPORT

SUPPLF•'ENTARY MOTE: EDITED MACHINE TRANS* OF MONO,
USTROISTVO VVODA S PERFOKART, MINSK, 1965 P159-

DESCRIPTORS: IePUNCHED CARDS, *READING

4ACHINES), DIGITAL COMPUTERS, INPUT-OUTPUT
DEVICES, RELIABILITY(ELECTRONICS), TES1S, SU SS- R 4U)

Ir)EI'TIFICRS: TRANSLATIONS 4U)

ThIS PAPER DEALS WITH A NEW TYPE OF ON-LINE PUNCHED

CARD READER DESIGNED TO FEED DATA INTO THE PUNCHED
TAPE INPUT TERMINAL OF THE MINSK-I COMPUTER. THE

CArD READER EXTENDS THE CAPABILITY OF THIS COMPUTER
,3Y PROVIDING AN ADDITIONAL MEANS OF INPUT,

STANDARD 445-COLUMN CARDS ARE USED AT A SPEED OF 100
CARDS PER MINUTE, THE INFORMATION IS READ IN A
SERIES-PARALLEL MODE. AN INTERNAL DECOOER CONVERTS
THE DECIMAL DATA INTO 8-4-2-1 BCD CODE, COMPATISLE

WITH THE PARTICULAR INPUT TERMINAL OF THE COMPUTER.

THE COMPUTER GENERATES APPROPRIATE CONTROL SIGNALS

UTILIZE.) Ill THE CONTROL MODULE OF THE READER. A

"5!,NAL IS FF3 INTO THE COMPUTER WWENEVER A WORD
3EGTNS OR ENOS, FOR THE SERIAL OUTPUT OF THE

DigiTS, A SHIFT REGISTER IS USED CONSISTING OF

TRANSISTOR-FERRITE CORE LLEMENTS. A LABORATORY
1iOOFL WAS BUILT AND TiSTED WITH SATISFACTORY RESULTS.

THE UNIT IS SMALL, SIMPLEf, AND RELIABLE,
AUT'rHo (U)
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ODC REPORT BIOLIOGRAPHY SEARCH CONTROL NO, 900)96

AD-667 7•O 9/2
FOREIGN TECHNOLOGY DIV WRIOHT-PATTERSON AFB OHIO
REGISTER ON UNITRONS& fUl

SEP 67 lop KARMAZINSKIlIA, No I
KHEIFETSAo SN IMALIN#,8 V. |5ONINfM. S.
I

REPT. NO, FTD-HT-21-706-47

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: VNEDITEr ROUGH DRAFT TRANS. OF
POLUPROVOONIKOVYE PRIBORY I !KN PRIMENENIEt
SBORNIK STATEt IUSSR) Ni4 P196-210 190a,

DESCRIPTORS! I$SHTrT REGISTERS, USSR), FIELD
EFFECT TRANSISTORS, CIRCUITS, RELAXATION
OSCILLATORS6 DI0ITA4 COMPUTERS, TRIODES,

SEMICONDUCTORSo DATA STORAGE SYSTEMS 4U)

IDENTIFIERS: TRANSLATIONS IU)

A SHIFT REGISTER BASED ON FLIP-FLOPS CONSISTING OF

D-C-COUPLED FIELD-EFFECT TRANSISTORS IS DESCRISED,
TWO VARIANTS, DIFFERING ONLY IN THE RESET CIRCUITS
FOR EýCH FLIP-FLOP, WZRE TESTED. THE TWO RESET
VARIANTS ARE SHOWN. (AUTHOR) 4U)
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UNCL ASS I FP I E

0D( Rf PORT 6 IliL IOGRAPHY SEARCH CONTROL NO, B00096

A0.66A 96) 9/2 9 9ý
WASHINGTON UNIV ST LOUIS MO COMPUTER SYSTEMS LAD
A MACROMODULAR APPROACH TO COMPUTER DESIGN; A
PIC41IMINAtRY REPORT, qU-

DESCRIPTIVE NOTE: TECHNICAL REPTt,
FEB 66 (9P CLARK01ESLEY Ag '

STUCKI.MISHELL Jo 9ORNSTEINvSEVER0 Mt 1
REPT. rt40. TR-I
CONTrACT#T SO-:)02, ARPA ORDER-6Wl

UNCLASSIFIED REPORT

DESCRIPTOR'S: (ODIGITAL COMPUTERSt SYSTEMS
tNG 'CERING)t (OMODULESiELECTRON1CS)i

DIGITAL SYSTEMS), DESIGNo LOGIC CIRCUITS,
INPtUT-OUTPUT DEVICES, CONTROL SEQUENCES,
SUiR0UTINES, DECISION MAKING,

GATES(CIRCUITS)t FLOW CHARTING, DATA
PROCESSING SYSTEMS, NETWORKS, ADAPTIVE SYSTEMS,
ELECTRIC CONNECTORS9 ASSEMBLING# MODIFICATION
KITS, OPTIMIZATION, STANDARDIZATION, GROWTH,
ItEGRATED CIRCUITS 4U)

IDE•'TIFIERS: *MACROMODULES, DATA
AVA!I.ABILITY(COMPUTERS) (U)

THIS I1 A PRELIMINARY REPORT OF MACROMODULAR
SYSTEMS. THE MACROMODULFS DESCRAIPD ARE
RELA'TIVLY SMALLo DIMENSIONALLY MODULAR# STRUCTURALLY
SýLF-SUFFICIENT BOXES WHICH CONTAIN ALL OF THE
Rz'QUIREO ELECTRONIC CIRCUITS AND MEMORY ELEMENTS*

ELECTRICAL CONNECTORS ON THE FACES OF EACH UNIT
PROVIDE ALL PONER AND SIGNAL ACCESS. THE UNITS CAN
8CE ITERCONNECTED MECHANICALLY AND ELECTRICALLY TO
FORM LARGER ASSCMSLAGES, AND STANDARDIZED CABLES ARE
PROVIJ•)E FOR ALL INTER-ASSEMBLAGE COMMUNICATION&
ALL CONNECTORS ARE BýACKED BY SIGNAL-STANDARDIZING
A4PLIFIERS CAPABLE OF DRIVING ANY ATTACHABLE MODULE
OR CAOLr. DATA PROCESSING MODULES ARE ORGANIZED IN
PARALLEL BINARY FORM WITH WORD-LENGTH MODULUS OF 12
BITS, AND ARE DESIGNED FUNCTIONALLY FOR ASYNCHRONOUS
OPFRATION. MEMORY MODULES HOLD 4O96 12 BIT WORDS*
(THF NUMBERS 12o QD96* AND OTHER SUCH PARAMETERS
HAVE 3EEN MADE SPFCIFIC, FOR PURPOSES OF THIS REPORT,

OILY TO SIMPLIFY DESCRIPTION.) THE DESIGN OF A
SYSTEM 8ASED ON THESE MOOULES REQUIRES ONLY THE
EXERCISE OF LOGIC. THE OPERABILITY OF THE
RCSI'LTING SYSTEM CANNOT BE ADVERSELY AFFECTED BY THE
PNYSICAL. DISTRIBUTION OR ARRANGEMENT O0 PARTS, THE
DISTANCE BETWIE.," IlJ'ITS, THE NUMBER OR DIVERSITY OF
r"J)t.LLS, OR THý ROUTING OF THE INTERCONNECTING
PAT .aAYS. MACROMODULAR SYSTEMS ARE, AS A RESULT, (U)
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UNCLASSIFIED

POC RLPORT BIOLIOGRAPHY SEARCH CONTROL NO. S0094

AD-668 1614 9/2 9/0
WASHINGTON UNIV ST tOUIS MO COMPUTES tv*TM& ..*;
THE DESIGN OF A TAPE MACROMODULfe fUl

DESCRIPTIVE NOTE: TECHNICAL REPT.,
JUN 67 96P LITTL-EFELO#WARREN M. I

REPT6 NO, TR*.
CONTRACT: SD-b02# ARPA ORDER-649

UNCLASSIFIED REPORT

DESCRIPTORS; (*DIGITAL COMPUTERS, SYSTEMS
ENGINEERING), (.MOnULES!CLSCTRONICSls
*MAGNETIC TAPE), DATA STORAGE SYSTEMS, LOGIC

CIRCUITS, INTERFACES, TIMING CIRCUITS, CODINGt
RELAXATION OSCILLATORSt PHASE, TEST METHODSt
INTEGRATED CIRCUITS, COMPUTER PROGRAMS, COMMAND
+ CONTROL SYSTEMS, WIR!NG DIAGRAMS, tNPUT-OUTPUt
DEVICES, SUBROUTINES# COSTS 0U1

IDENTIFIERS! OMACROMODULES,
DEBUGGING(ENGINEMRNG)P LINC COMPUTER (U$

THIS REPORT DEALS WITH THE DESIGN AND FUNCTION OF A
MAGNETIC TAPE SYSTEM MODULE. THE PROTOTYPE WAS

FI1ILT OUT or MECL INTEGRATED LOGIC AND USED IN THE
PULSE MANNER, AND HANbLES ALL THOSE FUNCTIONS

PECULIAR_ 'O T, ,IC.", LIC TAPE TRANSPORT* THE
SYSTErM WAS INTERFACED AND DEOUGGED ON A LINC
COMPUTER WHICH WAS PROGRAMMED TO BEHAVE AS A
4ACROMODULAR INTERFACE, (AUTiiOR) 46U)
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UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, BOQ9&

AD-669 277 9/2
FOkIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFS OHIO
iUSE OF SOEMTRON CALCULATOR-PUNCHED CARD MACHINES FOR
THE MECHANIZATION OF CONTROL OPERATIONS 41SPOLZOVANIC
SCHETNO-PERFOOATSIONNYKH MASHIN 'ZOETRON DLYA
'I KHAMIZAtSi| UPRAVLENCHESKOGO TRUOA)o

JUL 67 14P KORPUSo@, I
REPT, NO. FTD-HT-21.916-67

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTEt UNCOITID ROUGH DRAFT TRANS OF MONO*
SREDSTVA I METODY MEKHANIZATSII PODGOTOVKI I
POISKA NAUCHNQ.TEKHNICHESKOI INFORNATS1II
INZNFNERNOOO I VPRAVLENCHESKOGOO MOSCOW* 1969 P207y-
19451 BY F. DION.

DESCRIPTORSt (*OATA PROCESSING SYSTEMSt PUNCHED
CARDS), (*PUNCHCD CARDS, AUTOMATION)#
PRODUCTION CONTROL. INPUT-OUTPUT DEVICtS,
AUTOMATA, CONTROL SYSTEMS,
PERFORMANCE(ENGINCERING)t USSR (U)

IDENTIFIERS: TRANSLATIONS fU)

THE ARTICLE DISCUSSES TRE PUNCHEO CARD MACHINES
PROnucEo oY THE PEOPLE'S TYPEWRITER PLANT IN
SEMMEROA, OHICH ARE USED IN CONTROL WORKt
SOENTRON 41Y MAGNETIC PUNCH, SOEMTRON 42 MAGNETIC
VERIFIElt SoE'TR*_N 412 PUNCHED CArD SORTER,
SOEMTRON 44O SUMMARY PUNCH, SOEMTRON qO2
TABULATOR, AND THE ASM 14 COMPUTER. SORTER S-
'(72 CAN jORT 42,000 PUNCHED-CARDS AN HOUR IN ANY
DESIRED NUMERICAL ORDER BY MEANS OF A BRUSH BLOCK.
TABULATOR 402 (GOLD MEDAL WINNER AT THE 196q
SPRING FAIR IN LEIPZIG) PROCESSES DATA ON SO-
COLUMN PUNCHEDCARDS AND IS USED IN PLANNING,
STATISTICS, CO4PUTATION, AND SCIENTIFIC RESEARCHt IT
CAN HANOLE 9000 PUNCHED-(ARDS AN HOUR. THE SUMMARY
PUNCli CAN HAN04E 6O00 PUNCHED-CARDS AN HOUR. THE
ASH 19 COMPUTER CAN BE CONNECTED TO THE TABULATOR
402. THE ARTICLE DESCRIBES THE AUTOMATIC OPERATION
OF AN AGGREGATE OF THESE MACHINES, IN WHICH THE
TABULATOR PLAYS THE KEY ROLE IN THE FINAL PROCESSING
OF THE RESULTS OF THE ARITHMETIC AND LOGICAL
OPERATIONS OF THE OTHER MACHINESo (U)
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UNCLASSIFIED

nOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 80094

AD-669 00 9/2
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFO OHIO
MEMORY DEVICE WITO EXTERNAL SELECTION
4ZAPOMINAYUSHCHEE USTROISTVO S VNESHNIM VYOOROM), fUl

SEP L? lIp SOROKINVa No I
VASHKEVICHN, P& I

REPT@ NO. FTO-MT-24-I)O-67

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE# EOITED MACHINE TRANS. Of MOSKOVSKOf
VYSSHEE TEKHNICHESKOE UCHILISHCHE. VYCHISTITELNAYA

* TCKHNIKA (USSR) NO P$1-7 1*66.

DLSCRiPTOPS: I*MAGNETIC CORE STORAGE, DES1INPI
FERRITESi ELECTRICAL PROPERTIES,
PERFORMANCE(ENGINEERING)t DIGITAL COMPUTERS,
USSR (UP

IDENTIFIERS; TRANSLATIONý ip

A H1IHLY RELIABLE TRANSiSTORIZED TWO-CORES-PER-OIT
FILE MEMORY DESIGNED TO OPERATE IN DATA PROCESSING
CONTROL SYSTEMS IS DESCRIBED, IT CONSISTS OF A
FERRITC-CORE STACK SERVING AS THE ACCUMULATOR STOREP
TWO AODRESS REGISTERSI A SAMPLING CIRCUITI A Cl"rUIT
POR GENERATING SAMPLING-CURRENT PULSESI WRITE DRIVERS
SERVING TO SHAPE POWERFUL CURRENT PULSES DURING DATA
RECORDINGI AN OUTPUT SIGNAL AMPLIFIERI INPUT AND
OUTPUT REGISTERSI AN OVERWRITING CIRCUITI AND THE
OPERATING-CYCLE CONTROL CIRCUIT. THERE ARE TWO
CORES PER BIT: A MEMORY CORE AND A SWITCH CORE#
THE MAXIMUM SWITCH TIME OF ANY CORE DOES NOT EXCEED
q MSFC. THF MEMORY DEVICE IS POWERED FROM A 24 V
SOURCE. THE POWER REQUIREMENT OF THE ENTIRE DEVICE
IS ABOUT 1OO We (UP
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UNCL ASSIF IED

DOC PE#ORT BBLIOGRAPHY SEARCH CONYROL NO, 800)96

MAqED FQRCES RAOIORIOLOGY RESEARCH INST 8ETHESDA MD
A TCCHNIQUE FOR CONVERTING A KEY PUNCH INTO A
COMPUTER PUNCHED CARD REAOER, 4U)

DEC 47 29P @ROCATO*Lo * ;GITELMANtJ+
J. IROCKWELLoRo W. I

REPTt NO, AFRRIoTN4?-i

UNCLASSIFIED REPORT

OESCRIPTORS: (OPUNCHEO CARDS# DIGITAL
COMPUTERS)# INPUT-OUTPUT DEVICES,
SYNCHRONIZATIONtELECTRONICS), COMPUTER
PROGRANSt INTERFACCS, COSTS (U)
O1ENTIrIERS KEY PUNCH MACHINE (U)

Ti4F REPORT DESCRIBES A TECHNIQUE rOR CONVERTING A
KEY PUNCH INTO A PUNCHED CARD READER FOR USE WITH A

SMALL-SCALE SPECIAL PURPOSE COMPUTER SYSTEM, THE
DISCUSSION INCLUDES A SYSTEM DEICRIPTIONo HARDWARE
MODIVICATIONS, SOFTWARE ANALYSIS AND A DESCRIPTIVE
SOFTWARE LISTING. 4AUTHOR) qU)
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UNCLASSIFIEO

(tJC REPORT RIUL1O4RAPHY SEARCH CONTROL NO. S0O)'$

Ao0669 419 9/2 '/2
rOqe|GN TECH14OLOGY DIV WRIGHTOPATTERSON OF$ OHIO
AN IH'EDIAIE-ACCESS BUFPCO (HEMORY UNIT) FOR AN

ELECTRONIC COMPUTER (BUFERNOE OPERATIVNOt
TAPOMIPAYUSHCHEE USTROISTVO DLYA ELEKTRONNOt
VYCIIISLITELNOI MASHINY), (U)

JUI. 67 20P FEnOROVV. A. I
REPT. NO. FTD-MT-24-120-67

UNCLASSIFIEb REPORT

SUPPLEMENTARY NOTel EDITED MACHINE TRANS. Or MIROVOI
METEOROLOGICHESj Il TSENTR, LENINGRAD, TRUDY 1S4R)194

NI 1 I~l 9Y65;

OESCRIPTORS! (*DATA PROCESSING S:5TEMS, *COMPUTER
STORAGE DEVICESIo (#WEATHER FORECASTING, DATA

PROCESSING SYSTEMS), DATA TRANSMISSION SYSTEMS*
CONTROL, MA(NFTIC RECORDING SYSTEMS, MAGNETIC
FAPE, PUNCHED CARDS, USSR fUl

IDPNTIFIFRFS! TRANSLATIONS fUl

A BUFFER OPERATIONAL STORAOE DEVICE IBOZU) DAStb
ON MAGNETIC OPERATIONAL STORAGE DEVICE$ AND BUFFER
COOROINATING UNITS iS USED To OPERATE THE COMPUTER
COMPLEX FOK V'F:ATHFR FORECASTING AT THE SSSR WORLD
MCTEOROLOGICAL CENTER# THE aOZU PROVIDES

SImUI.TANEOUS STORAGsE OF INFORMATION FROM DIFPrRENT
nrVICrS IýITH THE DROPER ORDERING AND PREPROCESSING Of
THIS INFORMATIOt. It ALSO CONTROLS TE OERATION
(F ALl. DEVICES CONNECTED WITH THE COMPUTER, IN ONE

ARRAY OF THE COMPLEX THE UNIT AUTOMATICALLY RECEIVES
DATA PROM COIAMUNICATIONS CH4ANNELS AND RECORDS IT ON
ONE Or SEVERAL BUFFER TAPES TO ABBREVIATE THE
COMPUTER INPUT PROCESSo THE SYSTEM CAN ALSO
PPE)IGEST PUNCHED CARDS TO EXPEDITE THEIR INPUT&

THE vOZL' ALSO ACCEPTS THE COMPUTER OUTPUT AND
EXPEDITES THE DISPATCH OF THIS INFORMATION TO SUCH
AOCIATEn EQUIPMEN1 AS AUTOMATIC CHART PLOTTERS AND
" EATmER FORECAST TRANSMISSION CHANNELS. THE
COMPtoTEP TIME UTILIZATION IS SO EFFICIENTLY
CCOROINATED THAT IN ONE OF THE MOST COMPLEX
9PERATIONAL MODES THE RECEIVING AND TRANSMITTING Of
INFORMATION fROM THE COMPUTER REQUIRES ONLY YOf OF
.HE COt)PUTER TIME, LEAVING THE REMAINING 70S FOR

COMPUTeR ANALYSIS. (U)
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UNCLAS51F IE0

)J)C 4E&OqT 610LIOWfAPIY SEARCH CONTROL NO, 9000196

AO.-1I3 897 9/2
CARNEGilf INST or TECH PITTSBURGH *A
~4YI'AT ASSEMNQLER F~OR THE CDC (i-21k to()

OESCRI~tIVE NOTE! rINAL RFPT,,

MO~JT~qJ APOSR ?-t4

VNCLASSIFIE(P REP'ORT

DCSCFPII'TORS1 tIlmPUy 'OUTPUT OEVICESo DIGITAL
C0'iPUTERS), PUNCHNEO CAR~O$, INSTRUCTION MANUALS*
I)ATA PRorE$Sv14~ SYSTemS, PROG3RAMMING LANOVGEA1So
C04PVC'A StORA(MI DtVICIES, COMPUTER LOC*IC,
CQooll~j OPERATION (U)

tOENTiFIERSt mTHATt ASSEHBLEA(COMPUTtAS), G1.
7,J COM4PUTERS (U)

~IT.AT IS A ONEýPfASS SYMBOLIC ASSFMOLER r0R THE
COC iFORMERLY SENDIX) Q-21 COMPUTtR, IT IS
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