
























































































































0709-1063GEQUDE QD SURGE /709-90 CONVERSION 
OF 704 SURGE/ 

AVAILABLE 4TH QUARTER 1961. 
OROER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1063GEQUOE 

AUTHORS •• EVELYN AUSTIN BERT GOOR 

DIRECT INQUIRIES TO •• 
JAMES A. PORTER, MANAGER 
COMPUTER TECHNIQUES DEVELOPMENT 
GENERAL ELECTRIC CO. 
BUI LOI NG 305 
CINCINNATI 15, OHIO 
ATT. MISS SHYRL EMHOFF 

PROVIDES FOR THE DIRECT USE OF 704 SURGE SOURCE PROGRAM 
DECKS TO PRODUCE 709 OR 7090 PROGRAMS. REQUIRES A 32K 709 
OR 7090 CORRECTION DIST. 1200 

REQUESTOR MUST SUBMIT 1 TAPE FDR BASIC PROGRAM MATERIAL. 

0709-lOB4RSOKFl OUT OF KIL YER NETWORK FLOW 
ROUTINE ONE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1084RSOKF1 

Ali THOR ••• RICHARD CLASEN 

DIRECT INQUIRIES TO ... 
MR. GEORGE H. HEALY 
NUMERICAL ANALYSIS CEPARTHENT 
THE RAND CORPCRATION 
1700 MAIN STREET 
SANTA MONICA, CALIFCRNIA 

AN INDEPENDENT ROUTINE TO SOLVE CAPACITATED FLOl-I 
PROBLEMS USING A METHOD IN hHICH A MEASURE GF OPTIMALITY IS 
NOT WORSENED ON ANY ITERATION. FLOWS HAVE UPPER ANO LO'fjER 
BOUNDS WHICH HAY BE POSITIVE OR NEGATIVE. NO INITIAL 
FEASIBLE SOLUTION IS NEEDED. HAS PRCVISION FOR SOLVING 
PROBLEMS WHICH VARY SLIGHTLY FROM PREVIOUSLY SCLVEO 
PRCBLEMS IN MINIMAL MACHINE TIME. SOURCE LANGUAGE IS 
FORTRAN AND FAP. 

0709-10861BAPF SCHEDULING WITH ARBITRARY 
PROFIT FUNCTIONS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAfi! DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1086IBAPF 

AUTHORS •• MECHEAL HELD RICHARD M KARP RICHARD SHARESHIAN 

DIRECT lNQUIRit:S TO ... 
MR .. P. STERBENZ 
ll';TERNATIONAL BUSINESS MACHINES CCRP,. 
1271 AVENUE CF THE AMERICAS 
NEW YORK 22, N. Y. 

WE CONSIDER A SET OF JOBS TC BE EXECUTED SUCCESSIVELY ON A 
SINGLE FACILITY. ANY GIVEN JOB REQUIRES ThE SERVICES OF 
THE FACILITY FOR A KNOWN LENGTH OF TIME. WITH EACH JOB IS 
GIVEN THE PROFIT ASSOCIATED WITH COMPLETING THE JOB AT TIME 
T. 'ftE ASSUME THAT THE FACILITY IS TC BE CONSTANTLY IN USE .. 
ANY GIVEN ORDER OF EXECUTION OF THE JOBS /A SCHECULE/ 
IMPLICITY ASSIGNS TO EACH JOB A TERMINATION TIME, 1-iENCE 
A PRGFIT. THE PROGRAM SEEKS TO FINO A SCHEDULE WHICI-' 
YIELDS THE MAXIMUM ACHIEVABLE TOTAL PROFIT. 

D709-ll02SE90UL ABSOLUTE BINARY UPPER LOADER 
ONE CARO 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1102SE9DUL 

AUTHOR .... OCNALC F. DOWD 

DIRECT INQUIRIES TO •• 
MR. S .. CASHTCN 
SYLVANIA ELECTRONIC SYSTEMS 
A DIV. OF SYLVANIA ELECTRIC PROCUCTS 
CCMPUTER OPERATIONS 
NEEDHAM OPERATIONS 
189 B STREET 
NEECHAH 94, MASSACHUSETTS 

LOADS A FILE OF ABSOLUTE ROW BINARY CARDS INTO CORE FROM 
ON LINE CARD REACER.. HALTS ON BAD CHE:CKSUM EXCEPT WHEN 
THERE IS A 9 ROW PUNCH IN COLUMN 3 OR A CHECKSUM IS ZERO. 
RECOGIZES TRANSFER CAR,. USES LOCATICNS 77751 THROUGH 
77777 /OCTAL/ 

0709-lllBURPLOT PRINTER PLOT BCD TEXT 
GENERATOR FOR FORTRAN OUTPUT 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1118URPLOT 

AUTHCRS •• J.S. ANNINO D.M .. LONG 

DIRECT INQUIRIES TO,.,. 
OR. F,. HOLLllNOER 
NUMERICAL At-.ALYSIS RESEARCH 
UNIVERSITY CF CALIFORNIA 
LOS ANGELES 24, CALIFORNIA 

H.L. COLEMAN 

CONSTRUCTS A 120 CHAR LINE OF TEXT SUITABLE FOR CUTPUT 
ltlTH AN-A-TYPE FORMAT DESCRIPTION. Tl1E CALLING SEQUENCE 
INCLUDES A LIST OF CHARACTERS TO BE PLCTTED, A VECTOR OF 
POSITICNS FOR EACH CHARACTER, ANO THE LOCATION GF A 20 WORD 
BLOCK INTO 'ftHICH THE LINE IS TO BE STORED FOR SUBSEQUENT 
OUTPUTTING. 

Section B 

0709-1120ATLDC ADDRESS LOCATION SUBROUTINE 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1120ATLOC 

AUTHOR ••• THOMAS R .. HERSHEY 

DIRECT INQUIRIES TO ... 
MR. CHARLES K .. FENCALL 
MATHEMATICS ANO COMPUTING 
AERONUTRONIC, DIV. CF FORC MOTOR CO .. 
FORlJ ROAD 
NEWPORT BEACH, CALIFORNIA 
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FINDS THE LOCATIGN OF ANY CONSTANT OR VARIABLE IN ThE 
PROGRAM VARIABLES MAY BE FIXEC OR FLOATING, SUBSCRIPTED CR 
NOT. SUBSCRIPTS MAY BE EXPRESSIONS OF STANOARD FORTRAN 
FORM .. 

0709-1121NRNRHC FORTRAN MULTIPLE CORRELATION 
ANALYSIS PROGRAM 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1121NRNRMC 

AUTHOR .... H. KASPAR 

DIRECT JNQlJJRil:S TC •• 
ROCKET CYNE CI VIS ION OF NAA 
6633 CANOGA AVENUE 
CANOGA PARK CALIFORNIA 
ATTN. C .. C. KUNKEL 

THIS PROGRAM IS FOR THE STATISTICAL ANALYSIS OF A SET GF 
POINTS /Pl, P2 ...... PM/ WHERE Pl - /XO,Xlw X2 •••• XN/. TJ-:E 
PROGRAM WILL PERFORM MULTIPLE CORRELATIOt-;S GF THE FORM 
X/1/-B/l/&B/2/&B/3/*X/3/f. ••• f.B/N/•X/N/ WHERE X/l/ IS THE 
DEPENDENT VARIABLE, X/2/, X/3/ •••• X/N/ ARE INDEPENCENT 
VARIABLE FUNCTIONS, ANO THE B VALUES ARE TO BE 
STATISTICALLY ESTIMATED FROM THE DATA. 

0709-1133EL9LUP FORTRAN LOAD/UNLOAD PACKAGE 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1133EL9LUP 

AUTHOR .... WARREN B. HARDING 

DIRECT INQUIRIES TO •• 
I BM CORP 
ENG. DATA PRGCESSING 
CPERATING SYSTEMS-DEPT. 304 
GPO LAB. 
ROUTE 17C & GLENDALE [RIVE 
ENDICOTT N. Y. 

PRCVICES GREATER INPUT ANO OUTPUT FLEXIBILITY WITH 709/ 
7090 FORTRAN. IT ALLOWS FOR VARIABLE LENGTH sec TAPE 
RECORDS UP TO 31500 WORDS.. ENO OF FILE, ANO PHYSICAL ENC 
OF TAPE INDICATION WHICH MAY BE USEC FCR BRANCHING. IT 
MAKES USE OF MULTIPLE FORMAT TO DESCRIBE TAPE 
RECORDS.. 1500 WORDS OF UPPER STG. ARE REQUIRED 

0709-1135BWVIPP VARIABLE INFORMATION 
PROCESSING PACKAGE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI'. CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1135BW\llPP 

AUTHORS .... JAMES HERRINGTON RGNALO HURNBY 

DIRECT INQUIRIES TO •• 
MR. WILLIAf.1 R. BAYLESS 
DIGITAL COMPUTING UNIT 
BOEING AIRPLANE COMPANY 
"ICHITA 1, KANSAS 

709-7090 VIPP, LIKE 704VIPP, IS A COLLECTION OF 
SUBROUTINES DESIGNED TO SERVE AS AN EFFICIENT GENERAL 
PURPOSE DATA PROCESSING PACKAGE CORR./1178 

REQUESTDR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

0709-U48NOOPAT DOUBLE PRECISION FLOATING 
POINT ARCTANGENT SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRM' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1148NOOPAT 

AUTHOR ••• WM. CLELLANC I I I 

DIRECT INQUIRIES TO •• 
MR. ROBERT H. BRACKEN 
DATA COMPUTATION BRANCH 
CODE 3037, MICHELSON LABCRATDRY 
NAVAL ORDNANCE TEST STATION 
CHINA LAKE, CALIFORNIA 

RATICNAL APPROXIMATION METHOC, INPlJT IN AC-MQ OR FROf'I 
CORE, OUTPUT IN RADIANS, EITHER PRINCIPAL VALUE OR 
CORRECTED FOR QUADRANT, DEPENDING ON OPTION CHOSEN. 256 
LOCATIONS & 14 COMMON & NECESSARY OP ABSTRACTION, SUCH AS 
NO OPAB 

0709-U59MOSORT GENERALIZED VARIABLE LENGTH 
RECORD SORT FOR 709/7090 

AVAi LABLE 4TH QUARTER 1961. 
ORDER FRGM PROGRAI' CISTRIBUTIDN CENTEfl 
SPECIFY FILE NUMBER 0709-1159MCSORT 

AUTHOR ••• MARY FERGUSON 
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CONTINUED FROM PRIOR PAGE--

DIRECT INQUIRIES TO •• 
MR. JOHN HOPKO 
MARTIN COMPANY, DENVER DIVISION 
MAIL A-213 
P.O. BOX 179 
DENVER 11 COLORADO 

THIS GENERALIZED SORT PROGRAM PROVIDES A 2-5 WAY MERGE, 
BCD OR BINARY INPUT OF N REELS, VARIABLE OR FIXED LENGTH 
BLOCKED RECORDS, 1-6 SCATTERED CONTROL FIELDS, INTERRUPT 
FEATURES, OPTIONAL INPUT ANO OUTPUT LABELING. MINIMUM 
MACHINE REQUIREMENTS - 1 CHANNEL, 6 TAPES & CD. READER OR 
7 TAPES, PRINTER. CONTRCL CARDS ARE USEC TO SPECIFY ALL 
SORT PARAMETERS. SPECIFIED LEVELS 1'tAY BE DELETED FROM Tl-E 
FILE. DUPLICATE RECORDS ARE SUMMARIZED our. 

RECUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

0709-U60HDSRST RESTART PROGRAM FOR HO SORT 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CJSTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1160MDSRST 

AUTHOR ••• MARY ,FERGUSON 

DIRECT INl;;UIRIES TD •• 
MR. JOHN HCPKO 
MARTIN COMPANY, DENVER DIVISION 
MAIL A-213 
P.O. BOX 179 
DENVER 1 r CQLORADO 

USED TC RESTART A SORT AT THE BEGINNING OF ANY PHASE CR 
MERGE PASS. RELOADS CHECKPOINT TAPE INTO CORE AND C~ECKS 
THE TAPE TRANS~I SS ION. 

0709-U63Mlii!RCTC FORTRAN CARD OR TAPE /ROW 
AND/OR COLUMN BINARY/ LOADER 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-ll63MWRCTC 

AUTHOR ••• MR. M. J. BAILEY 
CCGPERATIVE COMPUTING LAB. RM. 8302 
MASSACHUSETTS INSTITUTE Of TECHNOLOGY 
DEPARTMENT Cf PHYSICS 
CAMBRIDGE 39, MASS. 

DIRECT INQUIRIES TO AUTHCR 

LOADS FORTRAN PROGRAMS FROM TAPE, FROM CARDS, OR FROM 
FIRST CARDS THEN TAPE. BASICALLY AN t:XTENSICN OF THE F2 
BSS LOADER, THE PROGRAM ALLOWS OCTAL CORRECTION ANO COMMENT 
CARDS AT OBJECT TIME, AND OPTIONALLY LISTS THESE ON- OR 
OFF-LINE. A MAP OF MEMORY ALLOCATION IS ALSO OPTIONALLY 
LISTED. CARO CECKS MAY BE IN ROW OR COLUMN BINARY FORM OR 
A MIXTURE OF BOTH. 

0709-1164MWFOTO INTERRUPT FORTRAH-LOADI NG TO 
COPY MEMORY ON TO TAPE 

AVAi LABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-l164MWFOTO 

AUTHORS •• MR. M. J. BAILEY E.J.D. CARTER 

OIRECT INQUIRIES TO •• 
MR. M. J. BAI LEY 
CCOPERATIVE COMPUTING LAB. RM. 8302 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
DEPARTMENT CF PHYSICS 
CA MB RI OGE 39, MASS. 

~RITES COPY OF MEMCRY, AS IT IS WHEN FOTO IS ENCCUNTERED 
DURING LOADING BY FRCTC, PRECEDED BY A SELF-LOADING TAPE 
READING PROGRAM, SO THAT THE TAPE HAY BE LATER SIMPLY 
RELOADED AND FRCTC LOADING CONTINUED. FRCTC LOADING 
RESUMES AFTER TAPE IS COPIED./FRCTC LCiADER PREVICUSLY 
DISTRIBUTED./ 

0709-U70ATRKSJ FLOATING POINT OPTIMIZED 
RUNGE-KUTTA INTEGRATION 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAfl DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-ll?OATRKSJ 

AUTHOR ••• CHARLES K. FENO ALL 
MA THEMATICS AND COMPUTING 
AERONUTRCNIC, DIV. OF FCRO MOTOR CO. 
FORD ROAD 
NEWPORT BEACH, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

FIXED INTERVAL OR VARIABLE INTERVAL OPTIMIZED BY A 
SIMPSONS RULE CHECK USING DERIVATIVES ALREADY FORMED 
IN THE 4TH ORDER RUNGE-KUTTA PROCESS. INTEGRATES A SYSTEM 
OF N FIRST ORDER DIFFERENTIAL EQUATIONS WITH ACCURACY 
CONTROLLABLE BY RELATIVE AND/OR ABSOLUTE CRITERIA FOR EACH 
EQliATIGN. COMMUNICATES WITH USER-SUPPLIED DERIVATIVE 
AND CONTROL SUBROUTINES. USES DOUBLE PRECISION INTERNALLY 
TO INCREMENT THE VARIABLES. SPACE RHIUIREO- 277 WORDS AND 
13N&9 CELLS CF WORKING STORAGE. 

0709-ll 71ATRKS3 FORTRAN FLOATING POINT 
RUNGE-KUTTA INTEGRATION 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1171ATRKS3 

AUTHCR ••• CHARLES K. FENDALL 
MATHEMATICS AND COMPUTING 
AERCNUTRONIC, DIV .. CF FORD MOTOR CG. 

Section B 

CCJNTINUED FROM PRIOR CCLUMN-­
FORO RGAD 
NEWPORT BEACt-t, CALIFORNIA 

DIRtCT INQUIRIES TO AUTHOR 

FIXED INTERVAL CR VARIABLE INTERVAL OPTIMIZl:C BY A 
SIMPSONS RULE CHECK USING DERIVATIVES ALREADY FORMEC IN 
THE 4TH ORDER RUNGE-KUTTA PROCESS. INTEGRATES A SYSTEM 
CF N FIRST ORDER DIFFERENTIAL EQUATIONS WITH ACCURACY 
CONTROLLABLE BY RELATIVE AtoiC/OR ABSOLUTE CRITERIA FOR EACH 
EQUATION. COMMUNICATES \<iiITH USER-SUPPLIED DERIVATil/E ANO 
CG/'iTROL SUBROUTifl!ES~ USES DOUBLE PRHISION INTERNALLY 
TO INCREMENT THE VARIABLES. SPACE RE(;;UIREO- 318 WORDS 
AND 9N&6 CELLS OF WORKING STORAGE. 

0709-1198HICOMT COMIT-GENERAL PURPOSE 
LANGUAGE FOR SYMBOL MANIPULATION 

A\IAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1198MICOMT 

AUTHOR ••• VICTGR H. YNGVE 

DIRECT INQUIRIES TO •• 
ShARE LIBRARIAN 
COMPUTATION CENTER 
RCOM 26-142 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE 39, MASSACHUSETTS 

USEFUL FOR PRIMARILY NCN-NUMERICAL PRCGRAMS-TRANSLATION, 
INFORMATION RETRIEVAL, DICTIONARY WORK, FILE MAINTHJANCE 
AND SEARCH, FORMAL ALGEBRA, THEOREM PRO\llNGt SIMULATION, 
GAME PLAYING, TEXT PROCESSING, DATA REDUCTION, ARTIFICIAL 
INTELLIGENCE, ETC. A CONVENIENT, HIGH-LEVEL LANGUAGE-EASY 
TO USE AND QUICK TC CHECK OUTa FEATURES DIRECTNESS OF 
EXPRESSION, EASY USE OF MNEMCNICS, BUILT-IN PUSH 00\<iiN LISTS 
AND ADDRESS-ABLE STORAGE, FREEDOM FROM FIXED FORMAT ANC 
WORD-LENGTH RESTRICTICNS, AUTO. 11'\TERNAL STGEa ALLOCATION 
1222 

07()9-1201NRDICV SINGLE PRECISICJN TO DOUBLE 
PRECISION FORTRAN INPUT 

·AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAP' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-lZOlNRDICV 

AUTHCR •• al.A. St:NNEVILLE 

DIRECT INQUIRIES TO •• 
ROCKETOYNE DIVISION OF NAA 
6633 CANOGA AVENUE 
CANOGA PARK CALIFORNIA 
ATTN. C. C. KUNKEL 

ALLOWS A FORTRAN PROGRAMMER TO READ IN SINGLE PRECISION 
NUMBERS - WITH K DECIMAL DIGITS /WHER.E K IS EQUAL TO CR 

,LESS THAN 25/ WITH EXPCNENT E /WHERE EIS EQlJAL OR LESS 
THAN 11/ ACCDROlt-.G TO A SPECIFIED CARD FORMAT - AND TO 
CGNVERT THESE CECIMAL NUMBERS TO DOUBLE PRECISION NUMBERS. 
SHCULD BE USED CNLY WITH THE ROCKETOYNE /SHARE CODE NR/ 
DOUBLE PRECISICN PACKAGE NPRE. 

0709-1202NRDOCV DOUBLE PRECISION OUTPUT FOR 
FORTRAN 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1202NRCDCV 

AUTHOR ••• L.A. SENNEVILLE 

DIRECT INQUIRIES TO •• 
RCCKETOYNE DIVISION OF NAA 
6633 CANOGA AVENUE 
CANOGA PARK CALIFORNIA 
ATTN. C. C. KUNKEL 

ALLOWS A FORTRAN PROGRAMMER TO CONVERT A DOUBLE PRECISIOI\ 
NUMBER TO K /K E~UAL TO OR LESS THAN 22/ DECIMAL DIGITS 
WITH EXPONENT ANO PRINT CUT ACCORDING TO A SPECIFIED 
FORMAT .. SHOULD BE USEC ONLY WITH THE ROCKETDYNE /SHARE 
CODE NR/ DOUBLE PRECISION PACKAGE NPRE. 

0709-1215AQE73 DOUBLE PRECISION POLYNOMIAL 
ROOT EXTRACTION PROGRAM 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA,.. CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1215AQE73 

AUTHOR ••• JOHN L. MILLIGAN 

DIRECT INQUIRIES TO •• 
MR. R. A. VCORHI S 
COORDINATGR DATA PROCESSING 
PLANT 1 
ALLISON DIVISION 
GENERAL MOTORS CORP. 
SPEEDWAY, INDIANA 

EXTRACTS THE ROOTS OF AN NTH DEGREE PIJLYNCMIAL WITH REAL 
COEFICIENTS. N CANNOT EXCEED FIFTY. ALL FLOATING PCINT 
ARITHMETIC IS PERFORMED IN THE DOUBLE PRECISIGN MOOE. 
CORR. IN 1298 

0709-1219WOHOLR HOLLERITH WORD GENERATOR 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1219WOHOLR 

AUTHOR ••• C. H. GOLDBERG 



CONTINUED FROM PRIOR PAGE--

DIRECT INQUIRIES TO •• 
SHARE REPRESENTATIVE WO 
WOPC UCLA 
LOS ANGELES 24, CALIF. 

SUBRCUTINE HOLRTH FACILITATES THE HANCLING OF HOLLERIH· 
CHARACTERS IN A FORTRAN PROGRAM. IT PLACES A STRING OF 
HOLLERITH CHARACTERS INTO A ONE-DIMENSICNAL ARRAY SO THAT 
THE USER CAN REFER TO THE STRING BY REFERRING TD THE NAME 
OF THE ARRAY. OCCUPIES 16 LOCATIONS IN CORE-STORAGE. 
LISTING INCLUDED IN SHORT WRITE-UP. 

0709-1249WDSORT GENERALIZED INTERNAL SORT -
FORTRAN ORIENTED 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAfl DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1249WDSORT 

AUTHOR ••• DON MOORE 
WCPC UCLA 
LGS ANGELES 24 1 CALIF. 

DIRECT INQUIRIES TO AUTHOR 

PARAHETERS INCLUDE LOCATION OF DATA, NUMBER OF ITEMS, 
LENGTH OF EACH ITEM, ASCENDING VS DESCENDING, ALGEBRAIC VS 
LOGICAL, AND THE LOCATION AND PRECEDENCE OF KEY BITS. 
SORTS ABOUT 1000 ITEMS PER SECOND ON A 7C90.. REQl.ilRES CNL Y 
504 LOCATIONS ANO NO ADD IT ION AL WORK !>PACE. 

0709-1257ATYFRD GENERAL PURPOSE DATA INPUT 
AND/Oft CONVERSION PROGRAM 

AVAILABLE 4TH QUARTER 1961 .. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1257ATVFRD 

AUTHOR .... CHARLES K. FENDALL 
MATHEMATICS AND COMPUTING 
AERONUTRONIC, A DIVISION UF 
FORD MOTOR COMPANY 
FCRD ROAD 
NEWPORT BEACH, CALIFORNIA 

DIRECT INQUIRIES TU AUTHOR 

READS ARBITRARILY FORMATTED t-!OLLERITH CARDS OR BLCCKEC OR 
UNBLCCKED BCD TAPE UNDER SENSE SWITCH CONTROL. CONVERTS 
BCD, OCTAL, OR FIXED OR FLOATING DECIHAL ACCCRCING TO A 
TABLE OF FIELD CEFINITIONS ANO STORES THE BINARY RESULTS IN 
CORE. ALLOWS MINUS OYERPUNCHES. REACJING 15 SUFFEREC AND 1 
RECORD IS CONVERTED PER PROGRAM ENTRY. MAY ALSO BE USED TO 
CONVERT AND STCRE BCD INFO ALREADY IN CORE WITHOUT 
DISTURBING BUFFER REGION. PROGRAM USt:S 741 LOCATIONS PLUS 
A REDUCEABLE 140 WORD BUFFER AREA. 

0709-1258UW TH TESTING HYPOTHESIS ROUTINE 
AVAILABLE 4TH QUARTER 1961,. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1258UW TH 

AUTHOR .... B.H. PRINCE 

DIRECT INQUIRIES TO •• 
HR. DAVID B. DEKKER, CIR. 
RESEARCH COMPUTER LABORATCRY 
UNIVERSITY CF WASHINGTON 
SEATTLE 5 1 WASHINGTCN 

THIS PROGRAM TESTS LINEAR HYPOTHESIS IN MULTIVARIATE 
ANALYSIS OF COVARIANCE. CORR.1309 

0709-1258UWFTH TESTING HYPOTHESIS ROUTINE 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-125BUWFTH 

AUTHOR ••• B.M. PRINCE 
7755-25TH N.E. 
SEATTLE 15 WASHINGTON 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM TESTS LINEAR HPOTHESIS IN GENERALIZED 
ANALYSIS OF COVARIANCE. 

0709-1279RL0346 ABSOLUTE OCTAL MEMORY DUMP 
/709 OR 7090/ 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1279RL0346 

AUTHCR ••• H. T. NORTON 

DIRECT INQUIRIES TO •• 
O. E. BEAR 
7090 COMPUTING AND PRGGRA!il'MING BRANCH 
SYSTE/111 DEVELOPMENT CORPORATION 
SANTA MONICA, CALIFCRNIA 

DUMPS PAN.El AND CONTENTS OF MEMORY IN OCTAL CN-LINE OR 
OFF-LINE. PORTIONS OF MEMORY TO BE Dl.i,..PEC ARE PRESCRIBEC 
BY CONTROL CARDS. DESTRCYS 0 TO 10 OCTAL. REQUIRES CNE 
CHANNEL ONLY. 

0709-1280RL0350 TAPE DUMP 
AVAILABLE lST QUARTER 1962. 
ORDER FROH PROGRAI' CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1280RL0350 

AUTHOR ••• H. T. NORTON 
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CONTINUED FRCM PRIOR CCLUHN--

DIRECl INQLIRIES TO •• 
O .. E. HEAR 
2500 COLORADO AYE. 
SANTA MONICA CALIF. 

PRINTS OUT VIA THE 709 /OR 7090/, THE CONTENTS OF BINARY 
OR DECIMAL MOOE TAPES IN OCTAL OR BCD FORMAT, ON-LINE 
OR OFF-LINE. REQUIRES ONE CHANNEL ONLY. 

0709-1293TEYPAP VARIABLE PRECISION 
ARITHMETIC PACKAGE 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMB.ER 0709-1293TEVPAP 

AUTHORS •• L .. F. GUSEMAN H. A. LUTHER 

DIRECT INQl.JIRIES TO •• 
L. F. GUSEMAN 
HEAD, DATA PROCESSING CENTER 
TEXAS A. ANO fol. COLLEGE 
COLLEGE STATION, TEXAS 

SUBRCUTINE MAK.ES POSSIBLE ARITHMETIC FCR INTEGERS WHCSE 
ABSOLUTE VALUES RANGE FROM 0 TO 1ousoo. INCLUDES 
ADD I TI ON, SUBTRACT! ON, MULTI Pl ICAT ION, AND DIVIS I ON•W I TH 
RETE:NTION OF REMAINDER•. THE ARITHMETIC IS PERFORMED CN 
INTEGE~S RADIX 2**35. THE NECESSARY CCNVERSION AND 
RECONVERSION ROUTINES ARE INCORPORATE[;. USES 912 STORAGE 
LOCATIONS INCLUDING 221 COMMON. 

0709-1295MLTHAN LHSC THERMAL NETWORK 
ANALYZER PROGRAM •• 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1295MLTHAN 

AUTHOR ••• J. L. FICK 
LCCKHEED MISSILES AND SPACE ca. 
SUNNYVALE, CALIFORNIA 

DIRECT INQl.JIRI.ES TO AUTHOR 

USING AN ELECTRICAL ANALOGUE OF AN N-OIMENSIONAL HEAT 
TRANSFER NETWORK THIS PROGRAM PERFCRHS FINITE DIFFERENCE 
LUMPED PARAMETER HEAT TRANSFER ANALYSIS TD PRODUCE A TIME 
HISTORY OF BASIC NETWORK PARAMETERS. 

0709-1303FS650S SIMULATE THE BASIC 650 ON 
THE 709. 

AVAi LAB LE 2ND QUARTER 1962 .. 
ORDER FROM PROGRA"1 Cl STRIBUTICN CENTER 
SPEC.IFY FILE NUMBER 0709-1303FS650S 

AUTHOR .... H.G. FRIEDM'1iN 
CHEMISTRY DEPT• 
FLORIOA STATE UNIVERSITY 
TALLAHASSEE FLORIDA 

DIRECT INQUIRIES TO .AUTHCR 

THE SIMULATOR RECOGNIZES AND EXECUTES ALL OP CODES IN THE 
BASIC 650. TAPE 1/0 IS ALSO PROVIDED - THE USER MAY CHOCSE 
TAPE INPUT ANO/OR OUTPUT, OR NO TAPES. 650 PROGRAM CECK 
IS ACCEPTED, WITH MINOR MODIFICATICN ~HOR RC..ADING COLS. 
73-BOD. STANDARC 80/80 PLUGecARC ON H-E 650 CARO 
READ/PUNCH IS SIMULATED. COMPUTATIONAL SPHO IS APPROX. 
DOUBLE THAT OF AN OPTIMIZED 650. 

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGiUM MATERIAL. 

0709-1306SIIOP PKG. FOR ASYNCRONOUS 1-0 
WITH AUTOMATIC ERROR RECOVERY 

AVAILABLE 2NO QUARTER 1962 .. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1306SIIOP 

AUTHOR .... ROY E. NORRIS JR. 

DIRECT INQUIRIES TO •• 
MR.· FRANK ENGEL, JR., MANAGER 
HARVARD COMPUTATION CENTER 
CAMBRIDGE 38 1 MASSACHUSETTS 

USER SPECIFIES UNIT /LCG./MACH./, SELECT, CHANNEL PRG. FOR 
MULTIRECORD TRANSMISSICN1 ANO LOCATIGN FOR RETURN OF 
SYNOPSIS OF TRANSMISSION. SELECT HAY BE NCN-DATA OR/ANC 
DATA. PACKAGE CUNSISTS OF 9 SUBPRGS. IDSCC iusE OF kHICH 
IS OPT,.D AUTOH.ATICALLY RECOVERS TAPE ERRORS, PREPARES 
SYNOPSIS, AND CHANGES REELS PER ETTX UDJ,. OPT .. c. 
OPERATION IN DATA CHANNEL TRAP MOOE IS A VARIABLE OPT. USE 
OF Sl.JBPRGS .. TC STACK CHANNEL REQUESTS FCR INITIATION AT 
TRAP TIME IS FACILITATED. 

0709-1310UCTSDA SEASONAL ANALYSIS ANO TIME 
SERIES DECOMPOSITION 

AVAILABLE 2NO QUARTER 1962. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1310UCTSDA 

AUTHOR.,.,.JUANITA JOHtl.SON 

DIRECT INQUIRIES TO •• 
MR. JAMES T,. SCOTT, MANAGER 
ELECTRCNIC DATA PRCCESSJNG DEPT. 
UhlCN CARBICE CORPORATION 
270 PARK AVENUI:::, 37TH FL CCR 
NEW YORK 17, NEW YORK 
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CENSUS METHOD II-WITH CHARTS. ADJUSHtENT BY MOVING 
MULTIPLICATIVE SEASONAL INDEXES, TRENC CYCLE COMPONENT 
REPRESENTED BY 15 TERM SPENCER CURVt. 01.JTPUT-SEASONAL, 
TREND@CYCLEr IRREGULAR, SEASCNALLY ADJUSTED, SMOOTHED CATA, 
ANO RATIOS SHOWING REl:ATIVE IMPORTAlllCE CF COMPONENTS. 
CHARTING OF ORIGINAL SERIES, AOJUSTEC SERIE.:., SEVERAL 
RATIGS, BY PLOTTING X AND 0 ON PRINTER. 

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

0709-l352AEICON BCD TO BINARY CONVERSION 
ROUTINE 

AVAi LABLE 4TH QUARTER 1962. 
ORDER FROM PRCGRAftl CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1352ACICON 

AUTHOR ••• PAL SCHMELZER 
MET. DEPT .. 
FORT HUACHUCA, ARIZ. 

DIRECT INQUIRIES TO AUTHOR 

THE ROUTINE WILL PERFORM CONVERSIGi\ ON ARBITRARILY 
SELECTED FIELDS CF A 14 WORD BCD RECORD AND STORE ThE 
RE SUL TS INJD INCICATED LOCATIONS. 

0709-1311MW9BCO BCO MANIPULATIVE SUBROUTINES 
AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1371MW9BCO 

AUTHORS •• M.J. BAILEY 
K. L. KELLEY 

DIRECT INQUIRIES TO •• 

P.B. BUGLESON 

MICHAEL J. BAILEY, ROOM 10-406 
M.I.T. COOPERATIVE COMPUTING LAB. 
MASS. INST. CF TECHNOLOGY 
CAMBRIDGE 39, MASS 

E.J.O. CARTER 

ON LINE PRINTING, SEARCHING, PACKING, UNPACKING, SHIFTING, 
ANO DEFINING OF BCD SYMBOLS, ANO BCD/BINARY CONVERSIONS 
OF INTEGERS ANC FLOATING-POINT NUMBERS. FOR 1/0 VIA CARCS 
OR TAPE. 

0709-1400UCFD FREQUENCY OISTRJBUTICJN 
ANALYSIS ON THE 704 AND 709/90 

AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1400UCFO 

AUTHORS •• NATL. BUREAU CF ECONOMIC RSCH.,INC. 
ELECTRONIC COMPUTING UNIT 
261 MADISON AVE. 
NEW YORK, N.Y. 

DIRECT INQUIRIES TO AUTHGR 

DERIVES FREQ. C:IST. FROM RAft DATA /UNWEIGHTEC OR WEIGHTEC/ 
OR ACCEPTS DIST. /ABS CR REL TERMS/ AS INPUT, ALSO ACCEPTS 
AN INCOME DIST. CCMPUTES COMPREHE/\SIVE SET OF At'jALYTIC 
MEASURES BASED Gf'o CLASS MIDPOINTS, CLASS MEANS COMPUTED 
FROM RA~ DATA CR AVERAGES GIVEN BY USt:R. OUTPUT INCLUCES 
FREQUENCIES ANC PRODUCTS /ABS AND REL TERMS/- SIMPLE ANO 
CUM, SOME PERCENTILES /BAND f.. RANGES/, 4 AVERAGES, 
3 ,..OMENTSr SEVERAL MEASURES OF CISPER!ilONr ~KEWNESS, 
KURTOSIS ANO INHUALITY. 704-SK ROrt !:IINARY, 709/90 COLUMN 
/INCL SQUOZE/ ANC ROW BINARY DECKS. 

0709-1401HWSHOW SHADOW IV SYSTEM 
AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1401MWSHDW 

AUTHORS •• M.J. BAILEY 

DIRECT INQl.JIRIES re •• 
M.J. BAILEY. 

H.P. BARNETT 

MIT COOPERATIVE COMPUTING LAB.10-408 
MASS. INSTITUTE OF TECHNOLOGY 
CAMBRIDGE 39, MASS. 

R.P. FUTRELLE 

THIS SYST. PERFORMS SYNTATIC ANAL. CF AN INPUT STRING CF 
BCD CHARACTERS /READ FROM CROS/ IN ACCORDANCE WITH A SYNTAX 
THAT IS EXPRESSEC IN THE SHACOW MNEMOt.IC LANG. THE INPUT 
INCLUDES THE STRING TO BE ANALYZED f.. THE SY1\ITAX /DEFINITION 
TABLE/• THE OUTPUT IS A TRACE TABLE. Tl-cE SHADOW LANG. f.. 
SYST. ARE DISCUSSEC: IN COMM. ACM, 15r 515, OCT .62. TH 
SHAOCW SUBROUTINE CAN BE USED IN FORTRAN CGCEO PROGRAMS 
/ON A 709 OR 9<J/, OUTSIDE THE SHADOW SYSTEM, TO EFFECT 
SYNTATIC ANALYSES THAT PRECEDE OTHER PROCESSES OF SY~BC·L 

MANIPULATION. 

0709-1412HWFBPY FULL WORD BINARY INTEGER 
COEFFICIENT POLYNOMIAL MANIPULATION 

AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTI01~ CENTER 
SPECIFY FILE NUMBER 0709-1412MWFBPY 

AUTHORS •• MRS. K.R. KELLEY H.O. WACTLAR 

DIRECT INQLIRIES TD •• 
H.O. WACTLAR 
COOPERATIVE CCMPUTING LAB. 
M. I. T., 
CAMBRIDGE 39, MASS. 

THIS IS A PRECISE COUNTERPART OF TH.E MW POLY PACKAGE, ANO 
DEALS WITH POLYNCMIALS WHOSE COEFFICit:NTS ARE FULL LENGTH 
BINARY INTEGERS OR RATIO,...AL FRACTIONS OF THt:SE. 
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0709-14I3MWPOLY INTEGER & RATIIJNAL FRACTION 
POLYNGHIAL MANIPULATION PACKAGE 

AVAILABLE lST QUARTER 1963. 
ORDER FRO,_ PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1413M"POLY 

AUTHCRS •• MRS. K.R. KELLEY H.O. WACTLAR 

CIRtcT INQLIRIES TO •• 
H.D. WACTLAR 
CCCPERATillE CCMPUTING LAB. 
M. I. T ., 
CAM BR I CGE 39, MASS. 

THIS PACKAGE PERFORMS SIMPLE ARITHt-'ETIC OPERHIOt>;S CN 
REPRESENTATIONS CF POLYNOMIALS IN A SINGLE VARIABLE. A 
POLYNOMIAL IS REPRESENTED BY ITS CCEFFICIEl\TS ARRANGED Iflo 
A LINEAR ARRAY. THE REPRESENTATION I!:. ICENTIFIED BY ITS 
ORDER, AND BY THE SUBSCRIPT OF THE WGRC CONTl'.IINING ITS 
ZERCTH ORDER TERM IN A LARGE WORKING ARRAY ThAT STORES TJ-:E 
POLYNOMIAL REPRESENTATIONS. COEFFIClt:NTS f',AY BE FORTRAN 
INTEGERS OR RATIONAL FRACTICNS OF THE!:.E. 

0709-1415Hl<llSEPT SEPTUPLE PRECISION INTEGER 
ARI HUIE TIC FOR FORTRAN PROGRAMS 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRA..,, DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1415MWSEPT 

AUTHOR ••• H. O. WAC TL AR 
CCOPERATIVE CCMPUTING LABORATORY 
MASS. INSTITUTE OF TECHNCLOGY 
CAMBRIDGE, MASS. 

DIRECT INQUIRIES TO AUTHOR 

THIS PACKAGE CONTAINS 33 SUBROUTINES FOR THE MANIPULATION 
AND INPUT/OUTPUT, WITHIN THE FORTRAN LANGUAGE, OF INTEGERS 
WHOSE MAGNITUDES ARE It-; THE RANGE l TC 2 TO THE 245TH 
PO~ER-1. THE PACKAGE IS SELF,-CONTAINEC EXCEPT THAT THE 
OUTPUT ROUTINE WTlINT REQUIRES USE OF /IOU/, A FORTRAN 
lit VERSICN 2, LIBRARY RCUTINE. FORTRAN II, VERSION 2r 
MACHINE LANG. 

0709-l416MW7PFR SEPTUPLE PRECISION RATIONAL 
FRACTION PACKAGE 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTICt-. CENTER 
SPECIFY FILE NUMBER 0709-1416MW7PFR 

AUTHORS •• M.P. BARNETT 

DIRECT INQUIRIES TC •• 
H.O. WACTLAR 

H.O. WACTLAR 

CCOPERATIVE COMPUTING LAB. 
MASS. INSTITUTE OF TECHNOLOGY 
CAMBRIDGE, MASS. 

THIS PACKAGE CONSISTS CF 12 SUBROUTINtS FOR ARITHMETIC 
MANIPULATION AND INPUT/OUTPUT OF RATILNAL FRACTIONS IN 
WHICH NUMERATOR AND DENO/<'INATDR ARE INTEGERS LESS TH.AN 2 TC 
THE 245TH POWER /APPROXIMATELY 10 TO THE 72 POAER/. THE 
SUBRCUTINES ARE DESIGNED TO BE USEC IN FORTRAN CCOEO 
PRCGRAMS. ALL THE ROUTINES MAKE USE OF SHARE DISTRIBl.JTION 
MW SEPT, SEPTUPLE PRECISION INTEGER ARITHMETIC FOR FORTRAN 
PROGRAMS. IN ADDITION, THE FOUR INPUT/CUTPUT ROUTINES MAKt 
USE OF SHARE DISTRUBUTION MW9, BCD MANIPULATION PACKAGE. 

0709-l419MWVDIC A VERBAL - DIGITAL INTEGER 
CONVERSION ROUTINE 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROf.' PRCGRAM DISTRI8UTICN CENTER 
SPECIFY FILE NUMBER 0709-1419MWVDIC 

AUTHOR ••• ALTCN B. OTIS 
CCOPERATIVE CCMPUTING LAB. 
MASS. INSTITUTE OF TECHNCLOGY 
CAMBRIDGE 39, MASS. 

DIRECT INQUIRIES TO AUTHCR 

TO FCRM THE BCD REPRESENTATICNS OF VERBAL ORCINAL AND 
CARDINAL EXPRESSIONS THAT CORRESPOND TC A GIVEN FORTRAN 
INTEGER /E.G .. TO FORM SEVENTY TWO ANC SEVENTY SECONC FROM 
72/- TO FORM THE FCRTRAN INTEGER REPRESENTATION OF A 
GIVEN VERBAL CARDINAL THAT IS STORED IN 6CC REPRESENTATICN 
/E. G. TO FORM 72 FROM SEVENTY TWO/. THE BCD PACKAGE 
MW9BCO /SHARE DISTRIBUTION NO. 1371/ IS USEO BY THE VOIC 
PACKAGE. MACHINE LANGUAGE- FORTRAN II. 

0709-1425RHT027 FINITE AUTOCORRELATlDN 
MATRIX INVERSION 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAf.' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1425RHT027 

AUTHOR ••• KURT THUM 
RADIO CORPCRATICN OF AMERICA 
DATA HANDLING ANO SIMULATION 
500 N. READ STREET 
RIVERTON, NEW JERSEY 

DIRECT INQUIRIES TO AUTHOR 

THIS FCRTRAN Sl.JBPROGRA/<', FINDS THE llWERSE OF POSITIVE CE­
FINI TE HERMITIAN MATRICES OF THE FCRM T SUB N EQUALS /0 SUB 
R-S/ JO LESS THAN CR EQUAL TO Rt S LESS THAN OR EQUAL TO Nr 
N ECUAL TO OR GREATER THAN O/. WHERE THE St:QUENCE /0 SUB 
J/, /-INFINITY LESS THAN J LESS THAN INFINITY/. THIS 
SUBRCUTINE REQUIRES A 32K 709 FORTRAN II SYSTEM THAT 
PROVIDES FOR THE CCMPLEX ARITHMETIC Ft:ATURE AS DESCRIBEC BY 
IBM BULLETIN J28-6114-l 8/61. 



0709-1474TEHADI ADJOINT OF A MATRIX WITH 
VARIABLE PRECISION INTEGRAL ENTRIES 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION GENTER 
SPECIFY FILE NUMBER 0709-1474TEMADI 

AUTHOR ••• L.F. GUSEHAN1 JR. H.A. LUTHER 

DIRECT INQUIRIES TO •• 
L.F. GUSEMAN, JR. 
DATA PRCCESSING CENTER 
TEXAS ENGINEERING EXPERIMENT STATICN 
COLLEGE STATION, TEXAS 

TEMADI BUILDS THE ADJOINT OF A SQUARE MATRIX WHOSE ENTRIES ARE 
MULTIPLE-PRECISION INTEGERS. AS DIMENSIONED, THE PROGRAM 
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CAN PRCDUCE THE ADJOINT OF A MATRIX UP TO ORDER 5C. Tl-E ENTRIES 
IN THE ORIGINAL MATRIX CAN RANGE FROM 0 TO lC TO THE 70TH POhER. 
EACH INTEGER IS INPUT TO THE PROGRAM IN THE FORM OF DIGITS* BASE 
10 TO THE lOTH POWER. FOR INTERNAL MANIPULATION THE PROGRAM 
CONVERTS EACH INTEGER TO BASE 2 TC THE 35TH POWER. WHEN OLITPUT 
IS REQUIRED, "EACH INTEGER IS RECONVERTED TO BASE 10 TO THE lCTH 
POWER. A DISCUSSION OF THE CONVERSION ANO RECONVERSION SCHEMES 
IS GIVEN IN /1/. H:MADI IS COMPOSED CF A MAIN PROGRAM, FOUR 
INPUT-CUTPUT SUBROUTINES, AND A VARIAtiLE-PRECISION INTEGER 
ARITHMETIC PACKAGE /TEVPAP - SHARE DISTRIBUTION N0.1293/. THE 
MAIN PROGRAM AND THE FOUR INPUT-OUTPUT SUBROUTINES ARE NRITTEN 
IN FORTRAN II ANC: ARE DISCUSSED BELOW. THE VARIOUS FAP 
SUBROUTINES, WHICH COMPRISE THE ARITHMETIC PJ\CKAGE, PERFORM THE 
NECESSARY INITIALIZATICN /SETUP/- CCNVERSIOh /CCNVRT/-
RECONVERSJON /RECNVT/- ARITHMETIC /AOD, SUB, MPV, DIV/- TESTING 
/IF/- AND ERROR PRINTING /ERROR/. THC ONLY SPECIAL RE(;UIREMENT 
OF TEHADI IS T._,E ABILITY TO INPUT-CUTPUT FLILL-WORC INTEGERS. 
THIS REQUIRES SLIGHT MODIFICATIONS OF THE FORTRAN II SYSTE~ AhC 
THE IOH ROUTINE IS DISCUSSED IN THE FINAL PARAGRAPH. 

Ol09-1498UQRANI RANI - RESPONSE ANALYSIS 
PROGRAM 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAfl DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-l498UQRANI 

AUTHOR ••• WILLIAM E. COLLINS 

C:IRECT INQUIRIES TO •• 
OR. KENNETH E. CLARK 
COLLEGE OF ARTS AND SCIENCES 
UNIVERSITY OF COLORADC 
BCULOER, COLORADO 

THE RESPONSE ANALYSIS PROGRAM ANALYZES ITEfol RESPONSE DATA 
COLLECTED IN CCNJUNCTICN WITH EITHER THE MINNESOTA VOCATICJNAL 
INTEREST INVENTORY OR THE STRONG VOCATIONAL INTEREST BLANK. 
THE PRCGRAM IS WRITTEN IN HID SEPARATE PARTS. PART I ACCEPTS 
DATA FROM MAGNETIC TAPE, SCORES IT WITH UP TO 100 KEYS, ANC:. 
PRODUCES A FULL LISTING OF THE RESULT~. PART II CALCULATES AND 
LISTS THE SUMS, MEANSr STANDARD DEVIATIONS, CORRELATICNS, ETC. OF 
THE SCCRED RESULTS AND ALSO PRODUCES A PLOT OF ANY KEY 
CROSSPLOTTED WITH ANY OThER KEY. THIS SECGND PART IS A 
MODIFICATION OF BMDX 13 CORRELATION ANALYSIS DEVELOPED BY THE 
DIVISION OF BIOSTATISTICS OF UCLA/S SCHOOL OF MEDICINE. MACt-.INE 
LANGUAGE- FAP- F. 
PART I OF THE PRCGRAM USES 18,000 LOCATIONS IN CORE STORAGE. 
PART II OF THE PROGRAM USES 29,000 LOCATIONS IN CORE STORAGE. 
IBM 7091 1 TAPE UNITS, 2 CHANNELS, 32K MEMORY, ON-LINE PRINTER. 

0709-1511UW0626 CARTESIAN PLOTTER 
AVAILABLE 3RD QUARTER 1963. 
ORDER FRGM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-l511UWD626 

AUTHCR ••• GARY w. HAR CI NG 
UNIVERSITY OF WASHINGTON 
RESEARCH COMPUTER LABORATORY 
SEATTLE 5, llASHINGTON 

' DIRECT INQUIRIES TC AUTHOR 

TO PLOT ON CARTESIAN CC-ORDINATES ONE TO TEN CURVES 
SIMULTANEOUSLY. THE HAIN Ct1ARACTERISITCS OF THE PLOT ARE A 
CO'MON X AND Y-SCALE FCR All CURVES, Tt-.EORETICALLY INFINITE X AND 
Y-AXIS, ANO UNUSUAL ACCRUACY WHERE THI: CATA PERMITS A SMALL C:ELTA 
Y. 'THE OUTPUT CAN BE PRINTED AT 6 OR 8 LINES PER INCH. If THE 
GRAPH EXTENDS BEYOND A PHYSICAL PAGE, THE OVERFLOW SWITC ... Dill THE 
PRINTER CAN BE TURNED OFF SO THAT THERE ~Ill BE NO GAPS IN THE 
GRAPH. THE PLCT METHOD CONSISTS OF MOVING ALONG THE X-AXIS AT 
A PARTICULAR VALUE OF Y AND DEL TA Yt COMPARING THE DATA 
WITH THE GRAPH POSITION AND PUTTING llll POINTS WHERE THEY COMPARE. 
THEN DECREASING Y BY DY AND REPEATING UNTIL TEN LINES HA\IE BfEN 
CONSTRUCTED. THESE ARE PRINTED OUT AND THE LOWER LIMIT CF lHE Y-
SCALE IS CHECKED AGAINST THC LAST Y POSITION TO SEE IF THE GRAPH 
FOR CNE PAGE IS COMPLETE. MACHINE CCMPONENTS- 709 MAIN fRAMEr 
CORE STORAGE, AND STANDARD MONITOR COMPONENTS. THE OlJTPlT IS ON 
TAPE A3/6/. OTHER PROGRAMS REQUIRED LliiPLCT USES THREE SUBSIC:JARY 
SUBRCUTINES. 
1/ IMAGE .... SINGLE DATA ARRAY PROCESSGR. 
21 CURVN ••• PLACES EACli SYl"BGL IN ITS RESPECTIVE PLACE. 
31 RTRN •••• DETERMINES THE CORRECT RETURN TO THE MAIN PRCGRAM. 

EACH OF THESE IS INCLUDED IN THE SYMBOLIC AND BINARY DECKS. 
SOURCE LANGUAGE-FORTRAN II AND FAP. 

Ol09-1514AYRTS1 ROOTS OF A POLYNOMIAL 
/RISC.ti/ 

AVAILABLE 3RD QUARTER 1963., 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1514AYRTS l 

Al.JlHCRS •• MR. WILLIAM C MESSECAR 
LOCKHEED Al RCRAFT CORP. 
OPERATJ CNS RES. ASS CC. 
BURBANK, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 
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THIS SUBROUTINE 1-i!Ill CALCULATE THE N ROOTS GF THE POLYNOMIAL­
F/Z/# A SUBN Z TO N PO~ER &. SUBN-lZ TC N POWER MINLS l& •••• &A 
SUB lZ &. A SUB 0 • 

THIS SUBROUTINE ~Ill HNO ALL THE ROOTS OF A PCL YNOMIAL OF UP TG 
OEGREE 90. THIS SUBROIJTINE REQUIRES A 32K 7C9 FORTRAN II SYSTEM 
THAT PROVIDES- FOR THE COMPLEX ARITHMETIC FEATURE AS DESCRIBED BY 
IBM BULLETIN JZE-6114-1 8/61. RTSCH USES A METHOD DEVISED BY CR. 
O. H. LEHMER. FOR FURTHER DETAILS SEE THE JOURNAL OF THE 
ASSOCIATION FOR COMPUTING MACHINERY, APRIL 1961. VOL. 8, NU. 2r 
PAGE 151. 
SOURCE LANGUAGE - FORTRAN II 

0109-1562NAJJOO JJOO SDRT 
AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM CISTRIBUTIG~ CENTER 
SPECIFY FILE NUMBER 0709-l562NAJJOO 

AUTHORS •• MR. JON CRISTOFER MILLER 
SYSTEMS DEVELOPMENT 
NCRTH AMERICAN AVIATION, INC. 
LGS ANGELES INTL. AIRPORT 
LOS ANGELES 9r CALIF. 

DIRECT INQUIRIES, TO AUTHOR 

JJOO IS A SCAT LANGUAGE CORE SORT SUBRCUTINE FOR USE BY 709-
7090-7094 FORTRAN II. IT ACCEPTS, OR GENERATES, AN ARRAY CF 
SUBSCRIPTS FCR THC RECORCS TC BE SORTED. THE SUBSCRIPTS ARE 
RE-ARRANGED TO CORRESPCNO TO AN ASCENCING OR DESCENDl/\iGr 
ALGEBRAIC OR LOGICAL, SORT OF THE UNMGVEO RfOCROS. SORT KEYS 
NEED NOT BE WHOLE CR CONSECUTIVE WORD!>- RECORDS NEED NOT BE 
FIXED LENGTH OR CONSECUTIVELY PLACED IN CCRt. MACHINE LANGUAGE-
SCAT. 

0709-1599RHSTH1 SCOPE AND MERT - EXTENSIONS 
TO PERT, PHASE ONE 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-l599RHSTMl 

AUTHOR.• .H.R. HEADLEY 
RADIO CORPORATION OF AMERICA 
DEFENSE ELECTRONIC PRCDUCTS 
MISSILE AND SURFACE RADAR DIVISION 
MOORESTOWN, NEW JERSEY 

DIRECT INCUIRIES TO AUTHOR 

SCOPE AND HERT ARE PERT-BASED TECHNIQUES DESIGNED SPECIFICALLY 
TO MEET THE NEEDS CF CDMPLES R ANC 0 PROJECT MANAGEMENT. BASED 
ON OVERALL PROJtCT CONSIDERATIONS GF TECl-.NICAL COMPLEXITY, 
COST AND SCHEDULE, SCOPE DEVELOPS FEASIBLE SCHEOLLES ANO TOTAL 
RESOURCE REQUIREMENTS INCLUDING TIME, FUNDING ANO MANPGWER. MERT 
IS IfliTENDEIJ PRIMARILY TO ANALYZE HAN-POWER ASSIGNMENTS, BUT IS 
READILY ADAPTABLE TO ANY RESOURCE FOR WHICH A UNIT PER-hEEK 
ANALYSIS IS DESIRED. RESTRICTIONS 
A. OTHER PROGRAMS REQUIRED-PERT, PHASE CNE, FOR IBM TYPE 
709/7090 AS INSTALLED BY POLARIS MISSILE SYSTEM, MISSILES ANO 
SPACE DIVISION, LOCKHEED AIRCRAFT CORPORATION, SEPTt:MBER 23 1 

1%0. 
B. DATA-1. QUANTITY-A. SCOPE - NU~BER OF ACTIVITIES LESS THAN OR 
EQUAL TO 5000. B. MERT - NUMBER OF ACTIVITIES LESS THAN OR EQUAL 
TO 1500. 2. FORM-AS RESTRICTED BY LOCKHEED PERT PROGRAM ANO AS 
DESCRIBED BELOh- A. SCOPE - INPUT LIMITED TO FIVE UNIQUE 
MANPOWER CATEGCRIES IN ACDITION TO MATERIAL COSTS AND FIXED COSTS 
PER NETWORK. 8. MERT - INPUT LIMITED TO FIVE UNIQUE RESOURCES 
PER ACTil/ITY A~D 2104 UNIQl;E RESOURCES PER NETWGRK. WRITTE/\ IN 
FORTRAN II. 

0709-3003EIJULI JULIAN DATE SUBROUTINE 
AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAfol OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-3003EIJULI 

AUTHOR ••• WALTER WELLER 
ASTRONOMY DEPARTMENT 
NORTHWESTERN UNIVERSITY 
EVANSTON, ILL. 

DIRECT INQUIRIES TO AUTHCR 

THIS JS A CALEt\OAR SUBROUTINE WHICt< R.E:TURNS A JULIAN DATE 
TO A CALLING PRGGRAM SUPPLYING AN ORDINARY /GREGORIAN/ 
DATE. THE JULIAN DATE IS BY DEFl~ITICN THE NU~BER OF 
ELAPSED DAYS SINCE JAN Or 4713 B.C. Tl-E DIFFERENCE OF TWO 
JULIAN DATES IS THE NUMBER OF DAYS BETWEEN THEM. THUS-
J.D. /DEC 14r 1960/ - J.C. /JAN 3, 1600/ EQUALS 
2437282.5 - 2305446.5 EQUALS 131,836. FAP LANGUAGE. 

0709-3006EIQREI EIGENVALUES BY THE QR 
TRANSFORM 

AVAILABLE !ST QUARTER 1964. 
ORDER FRO~ PROGRAM DISTRIBUTIGN GENTER 
SPECIFY FILE NUMBER 0709-3006EIQRE I 

AUTHORS •• FAWAZI P. I~AD J.E .. VAN NESS 

DIRECT INClJIRIES TO ... 
FAWAZI P. IMAD 
NCRTHWESTERN UNIVERSITY 
EVANSTON, ILLINCIS 

TO FINO THE EIGENVALUES OF A REAL MATRIX EITHER SYMMETRICAL CR 
NONSYMMETRICAL. A SUBROUTINE IS INCLUDED TO FIRST TRANSFORM THE 
MATRIX TO UPPER HESSENBERG FORM, ANC THEN THE EIGENVALUES ARE 
FOUND USING THE QR TRANSFORM OF J.G.F. FRANCIS. THERE ARE ThC 
SEPARATE SUBROUTINES IN THIS PROGRAM, HESSEN ANO QREIGr AND ThE 
SECOND, QREIG, CALLS A THIRD SUBROUTINE QRT. ALL THREE OECKSr AS 
SUBMITTED, ARE DIMENSICNEO FOR A lCO bY 100 MATRIX., Tl-'.IS MAY BE 
CHANGED BY REPLACING THE DIMENSION CARO IN EACH OF ThE THREE 
DECKS AND REASSEMBLING. IN THIS WRITE UP, THE SUBROUTINES ARE 
REFERRED TO BY THE NAME USED IN THE CALLING SEQUENCE. TG AVOID 
DIFFICULTIES WITH FORTRAN IVr THE CECK NAMES ARE DIFFERENT. 
SUBROUTINE HESSEN HAS THE DECK NAME 11ESS- SUBROUTINE QREIG THE 

CCNTINUED FROM PRIOR COLUMN--
DECK NAME_ QRCN- ANC SUBROUTINE QRT TH.t: DECK ~AME•QRT. 
SUBROUTINt: QREIG CONTAINS SCME WRITE STATEMENTS WlilCH WRITE ON 
LOGICAL TAPE 6. THIS IS ASSUMED TO BE SYSOU!, THE OUTPUT TAPE. 
THERE IS NO OTHER REFERENCE TC TAPE UNITS IN THE PROGRAMS. 

THE FIRST SUBROUTINE CALLEO, HESSEN, TRANSFORMS ThE MATiUX TO 
UPPER HESSENBERG FORM USING A SERIES CF SIMILARITY TRANSFORMS2,3. 
THE COMPUTATION IS ESSENTIALLY SINGLE PRECISION, EXCEPT THAT THE 
VECTCR PRODUCTS REQUIRED IN THE TRANSFORMATION ARE ACCUMULAIEC 
IN C~UB~E PRECISION. Tl-.E SECOND SUBRULTINE CALLEO, QREIGr FINCS 
THE dGt:NVALUES OF THIS UPPt:R HESSENBERG MATRIX. QREIG ITSELF IS 
A CONTROL PROGRAM THAT TESTS THE CCNVERGENCE OF THE ITERATIVE 
METHOD ANO MAKES THE DECISIONS AS TC WI-EN TO ACCEPT THE VALUES 
FCUNC. THE ACTUAL QR TRANSFORM IS MADE BY M~OTHER SUBROUTI/\E, 
<;;RT, THAT IS CALLED BY QREIG. QRT IS A FORTRAN IV VERSICN CF HE 
SECOND ALGCL PROGRAM Gii/EN BY FRANCIS IN HIS PAPER WHICH 
DESCRIBES THIS METHOD. MAChlNE LANGUAGE-FORTRAN II/ 

7040/7044 

7040-1410ROSFT1 SHARE INTERNAL FORTRAN 
TRANSLATOR FOR 7040/44 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7040-1410ROSFT1 

AUTHORS ... 7040/44 PROJECT - FORTRAN COMMITTEE 

DIRECT INQUIRIES TO •• 
FRANK CARNtlLA 
1271 AVENUE OF AMERICAS 
NEW YORK 20, NEW YORK 

AUTOMATICALLY TRANSLATES A FORTRAN II SOURCE PROGRAM OR 
SUBPROGRAM INTO A FORTRAN IV SOURCE PROGRAM .. SIFT IS A 
STANDARD THREE-LINK FORTRAN CHAIN PROGRAM DE::SIGNED TO 
RUN UNDER CONTROL OF THE 32K FORTRAN ~ONITGK SYSTEM, THE 
PROGRAMS TO BE CONVERTED ARi: CONSIOERt::D CATA ANO ARC PLACED 
BEHIND THE DATA CONTROL CARD IN THE DECK. EXCEPT FOR A FE~ 
CHANGES THIS PROGRAM JS IDENTICAL WITH HS-1367 .. 

7040-1519DCC570 SIMULATION OF THE IBM 709/90 
ON THE 7040/44 

AVAILABLE !ST QUARTER 1964. 
ORDER FROM PROGRAfi! OISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7040-15l90CC570 

AUTHOR ••• JULIAN H .. BRAUN 
IBM FEDERAL REGION OFFICE 
1111 CONNECTICUT AVENUE, N.W. 
WASHINGTON, C.C. 20036 

DIRECT INQUIRIES TO AUTHOR 

ANY 7040 OR 7044 WITH EXTENDED PERFORMANCE SET. /REC:UIREMENTS 
OF PERIPHERAL EQUIPMENT ARE BASEC SOLELY ON REQUIREMENTS OF 
ORIGINAL 709/90 PROGRAM./ 
SOlJRCE LANGUAGE- BAP. THE SOURCE DECK CAN ALSO BE ASSEMBLED IN 
RELOCATABLE FORM BY MAP WITh THE USUAL MONITOR CONTROL CARDS .. 
TO SIMULATE MOST OF THE 709/90 ARITHMt:.TICAL INSTRUCTIONS Of\ THE 
704/44. NO l/C TYPE INSTRUCTIONS ARE SIMULATED BY THIS 
SUBROUTINE. ALL OTHER INSTRUCTIONS WHICH EXIST ON THE 709/90 BLT 
NOT ON THE 7040/44 ARE SIMULATED EXCEPT E:CTM, EFTM, ESNT, EST._,, 
ETM, LOA, LFTM, LSNM, LTM, NOP, TTR, AND VOH. IT IS SUGGESTED 
THAT NCP BE SIMULATED BY REPLACING WITH AXT O,O. THE PROGRAM 
BEING SIMULATED MUST NOT HAVE ANY STR/S BECAUSE THIS Will CESTRUY 
ACCESS INTO THE Sl~ULATION PROGRAM, THE MAXIMUM COUNT FIELD FCR 
SIMULATED CONVERT INSTRUCTIONS IS RESTRICTED TO 15 .. MACHINE 
LANGUAGE.. BAP 

7040-1543HSBDOL BOOL. ARTHRUZ, HOLOCT 
AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPtCIFV FILE NUMBER 7040-15431-SBOOL 

AUTHOR ••• MR. FRANK CAR NELLA 
1271 AVENUE OF THE AMERICAS 
NEW YORK 20, NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

ATHRUZ- A SUBROUTINE OF TWO ARGUMENTS WHICH SETS THE FIRST 
ARGUMENT EQUAL TO THE SECOND .. INTENDED USE IS FOR INTROCUCTION 
OF ALPHANUMERIC LITERALS INTO FORTRAf\ IV PROGRAMS. 

BOOL- A FUNCTION SUBPROGRAM ~HOSE SINGLE ARGUMENT IS PLACED IN 
THE LOGICAL AC /P, 1-35/. USED TO AC'"'IEVE RESULTS CORRESPCNDING 
TO Tl-'OSE OF FORTRAN I I BOOLEAN IF STATEMENTS. 

HOLOCT- A SUBROUTINE OF TWO ARGUMENTS WHICH CONSTRUCTS AN OCTAL 
CONSTANT FROM ITS BCC REPRESENTATICN IN AN ALPHANUMERIC LITERALr 
E.G. 6H077777. THE FIRST ARGUMENT IS ThE RESULT STORAGE 9 THE 
SECOND IS THE ALPHANUMERIC LITERAL •. 

ALL THREE ROUTINES ARE CODED IN MAP, USING THE SAVE ANO RETLRN 
PSEUCO-OPERATIONS. SYMBOLIC DECK INCLUDES CONTROL CARDS 
NECESSARY TO ASSEMBLE THESE ROUTINES 1-il-'ILE EDITING ThEM INTC THE 
7040/44 IBLIB, FOLLOWING THE MACHINE TRIGGER OR TEST SUBRCUTINES .. 

7040-1566MICOM1 C.OMIT SYSTEM FOR THE 
7040/7044 

AVAi LABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7040-1566MICOMI 
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AUTHORS ... V.H. YNGVE M.L. CRAMER 

DIRECT INQUIRIES TO •• 
M.L. CRAMER 
ELECTRONIC ASSOCIATES, INC. 
P.O. BOX 582 
PRINCETON, N.J. 

COMIT IS A GENERAL-PURPOSE PROBLEM-ORIENTED PROGRAMMING 
LANGUAGE FOR PRIMARILY NON-NUMERICAL APPLICATIONS. THE 709/90/94 
VERSION HAS FOUND CONSIDERABLE APPLICATION IN SUCH FIELDS AS 
NATURAL LANGUAGE PROCESSING, THEOREM PROVING, INFORMATION 
RETRIE\IAL, MECHANICAL TRANSLATION, PROGRAM ECITING NON-
NUMERCIAL DATA REDUCTICN, GAME PLAYING, SIMULATION OF 1-'UMAN 
PROBLEM-SOLVING BEHAVIOR, ALGEBRAIC MANIPULATION AND SO ON. 
COMIT WAS DESIGNED TO BE EASY TO LEARN AND EASY TO USE SO THAT 
THE PROBLEM ORIGINATOR CAN QUICKLY WRITE HIS OWN PROGRAM THUS 
ELIMINATING THE PROBLEMS INVOLVED IN EXPLAINING HIS NEEDS TO A 
PROGRAMMER. COMIT FEATURES SPECIAL FACILITIES FOR SYMBOL 
MANIPULATION, PATTERN MATCHING, DICTIONARY SEARCH, PUSH-ODl•h 
STORAGE, AND FLEXIBLE INPUT ANO OUTPUT. LIMITED ARITHMETIC 
FACILITIES ARE PROVIDED. THE 7040/44 VERSION MAINTAINS FULL 
SOURCE-PROGRAM CGHPATIBILITY WITH THE 709/90/94 VERSION. MACHINE 
LANGUAGE-FAP. 

7040-1589EOFAKE SIMULATION PROGRAM OF THE 
7094 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7040-1589EOFAKE 

AUTHORS •• D.F. STEVENS DCN WATSON TEO ROSS 

DIRECT INQUIRIES TO •• 
D .. F .. STEVENS 
MATH AND COMPUTING DEPT• 
LAWRENCE RADIATION LAB. 
BERKELEY 4, CALIF. 

TO PERMIT A 7090/94 MAP /OR FAP/ PROGRAM /EXCLUSIVE OF INPUT, 
OUTPUT, ANO DOUBLE PRECISION PORTIONS/ TO RUN ON A 7040 \'IITH ONLY 
MINOR MODIFICATIONS. THE PROGRAM CONSISTS OF THREE PARTS- A 
MACRO PACKAGE WHICH BECOMES PART OF THE 7094 PROGRAM ANO SERVES 
TO REOEFJNE THE NON-7040 INSTRUCTIONS AS SPECIALLY CODED STRS. 
A SUBRGUTJNE /XFERX/ TO SAVE THE ORIGINAL STR TRAP INSTRUCTION, 
REPLACE IT WITH A TRANSFER TO THE ANALYSIS ANO SIMULATION 
PROGRAM, ANO RESTORE IT WHEN SIMULATION IS COMPLETED. A 
SUBROUTINE /ANLYZ/ WHICH DECODES THE STR INSTRUCTIONS ANO 
SIMULATES THE 7094 INSTRUCTIONS THEY REPLACED. MACHINE-'7040, 
WITH EXTENDED PERFORMANCE ANO SINGLE PRECISION FLOATING POINT 
INSTRUCTION SETS. MAP LANGUAGE DESIGNED TO RUN UNDER 7040 IBSYS 
MONITOR. MEMORY REQUIRED ABOUT ABOUT 400 LOCATIONS. 

7040-1595XYZPCCR COMMERCIAL CON-VERSION 
ROUTINE FOR THE IBM 7040/44 

AVAILABLE lST CUARTER 1964 .. 
ORDER FROM PROGRAfitl DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7040-1595XY'zPCC 

Al.JTHOR ••• O.M .. PALMER 
IBM CORP .. 
P .. O. BOX 31 
BOISE, TEXAS 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM IS DESIGNED FOR CDMMERICAL USERS OF THE IBM 
7040/44. ITS PURPOSE IS TO PROVIDE TME COMMERCIAL USER ..._ITH A 
CONVENIENT MEANS OF HANDLING OUTPUT DATA CONVERSION ANO OUTPUT 
RECORD GENERATION.. THIS PROGRAM Will CONVERT A BINARY WORD TO 
eco, EDIT THE BCD WORDS WITH COMMAS, DECIMALS, MINUS SIGNS, ETC., 
ANO Will ACT AS AN INTERFACE TO IOBS AND JOBOU WHEN SO OESIREC .. 
IT Will ALSO CONVERT BINARY TO OCTAL AND ALLCW FOR DIRECT 
TRANSMISSICN OF DATA WITHOUT ANY CONVERSION. THE USER Will BE 
ABLE TO SELECT A SPECIFIC EDIT WORD /MAXIMUM OF 8/ DESIGNATE 
WHEN HALF-ADJUSTING IS TO TAKE PLACE, ANO TO SPECIFY WHERE THE 
DECIMAL IS TO BE LOCATED IN THE EDITED FIELD. THIS PROGRAM 
Will NOT ACCEPT FLOATING POINT DATA. FOR ANY ONE PARAMETER 
IN THE CALLING SEQUENCE THE NUMBER OF OUTPUT WORCS ON A BINARY 
TO BCD CONVERSION IS 3.. WHEN CONVERTING TO OCTAL THERE \<!Ill BE 
TWO WORDS OF OUTPUT, ANO WHt:N TRANSMITTING WITHOUT CONVERSION THE 
PROGRAM PERMITS ONLY ONE WORD OF OUTPUT, PER CALLING SEQUENCE 
WORD. THE PROGRAM IS WRITTEN IN MAP ANO CAN BE RUN ON A 704C/44 
WITH THE EXTENDED PERFORMANCE INSTRUCTION SET• 456 WORDS OF CCRE 
STORAGE ARE REQUIRED, THIS MAY BE REDUCED TO 431 THROUGH USE OF 
OPTIONAL ROUTINES WITHIN THE PROGRAM. 

7040-15968PABILO HAP SUBROUTINE FOR SAVING 
CHAIN TAPES 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PRCGRAM OISTRIEUTICN CENTER 
SPECIFY FILE NUMBER 7040-1596BPABIL 

AUTHORS •• THOM LANE 

DIRECT INQUIRIES TO •• 
THOM LANE 

JOHN WALKER 

BONNE\llLLE POWER ADMINISTRATION 
P.O. BOX 3621 
ZCNE 8 
PORTLAND, OREGON 

THE 7040 IBSYS SYSTEM DOES NOT CURRENTLY ALLOW THE RE-USE OF 
CHAIN TAPES. ON AN A CHANNEL SYSTEM WITH 7330S THE NORMAL TIME 
TO LOAD A CHAIN TAPE PRIOR TO EXECUTION RANi.;ES FROM 5 TO 20 
MINUTES. BY CREATING A SELF-LOADING TAPE, FUTURE LOADS OF ThAT 
CHAIN PROGRAM ARE CUT TO 30 TO 50 SECCNOS. IBM PROJECTS A 
RELEASE OF A SIP-llLAR FEATURE IN THE FIRST QUARTER, 1964. IF THE 
USER HAS N DEPENDENT LINKS IN HIS PROGRAI-', HE PLACES A CALL CHAIN 
/NE.LI STATEMENT AS THE FIRST EXECUTABLE STATEMENT OF HIS MAIN 
LINK. AT THE ENO OF HIS CHAIN DECK, HE ADOS A LINK COMPOSED OF 
A FORTRAN PROGRAf'. WITH A CALL MAKCHN STATEMENT. THt MAKCHN 
ROUTINE MAY BE LOADED FROM THE LIBRARY TAPE OR PLACED IN THt 
LINK AS A BINARY DECK AND WILL BE EXECUTED AFTER THt CHAIN CECK 
HAS BEEN LOADED.. THE LINK NAME OF THE LAST LINK MUST BE SA\ICHN. 
ftHEN EXECUTION BEGINS THE MAIN LINK CALLS LINK /NSL/, WHICH 
CONTAINS ZO SPA BILD, AND ZG SPA BILD GENERATES THE TAPE ON 
s.suo1. AT THIS POINT, THE SELF-LOADHG TAPE IS READY ON S.SlJOl, 
IT MUST BE LOADED FROM S .. SUOO. IF YOlJ DIAL THESE T~O UNITS SO 
AS TO INTERCHANGE THEM, FILE PROTECTING THE SELF-LOADING TAPE AS 
A PRECAUTION, YOU ARE READY TO EXECUTE. 

7090 

7090-NUCL34 FARSE-lA 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISfRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL34 

AUTHOR .... R. A. BLAINE 
ATOMICS INTERNATIONAL 
P.O. BOX 309 
CANCGA PARK, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

NATURE OF PROBLEM SOLVED - THE PROG.RA/v, CCMPUTES THE NEUTRON 
LEAKAGE FROM A SHIELD ANNULUS USING AN ATTENUATION MC[IEL BASED ON 
MEAN FREE PATHS TRAVERSED ALONG A STRAIGHT LINE TRAJECTORY, THE 
REMOVAL CROSS SECTIONS INCORPORATE MULTISCATTERING EFFECTS.. DOSE 
DEPOSIT AT THE TARGET Ml:::SH IS THEN DETERMINED FROM THE ANGULAR 
DISTRIBUTION OF THE LEAKAGE NEUTRONS, INTEGRATED OVER THE SHIELO 
SURFACE. MAY BE USED CN THE 704, 709, 7090. WRITTEN IN FORTRAN .. 

7090-NUCL35 APWRC-SYBURN 
A'VAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAftl DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL35 

AUTHOR.•• T. M. OLSEN 
MARTIN MARIETTA CORPORATICN 
BAL TI MORE ·31 MARYLAND 



PAGE 058 Section B 

CONlINUED FROM PRIOR PAGE--

DIRECT INQUIRIES TO AUTHCR 

NATURE OF PROBLEM SOLVED - ONE-DIMENSIONAL REGIONl'llSE OR 
INTE RVALWI SE DETERMINATION OF. I SO TOPE CONCENTRATIONS DURING 
REACTOR BURNUP, INCLUDING EFFECTS CF ROD OR OTHER CONTROL 
EIGENVALUE VAR1ATICN1. PROVIDING CORE AVERAGED RADIAL CONSTAl\TS 
FOR SUBSEQUENT SYNTHESIZED AXIAL BURNlJP PRGBLEM. HAY 8E USEC CN 
THE 7090 AND 7094. WRITTEN IN FORTRAN 11 ANC FAP. 

7090-NUCL36 APMRC-GAMICO /GAM ADAPTED TO 
APWRC/ 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAt'. DISTRIBUTION CENTER 
SPECIFY FJLE NUMBER 7090-NUCL36 

AUTHOR ••• T. M. OLSEN 
MARTIN MARIETTA CORPORATION 
BALTIMORE 3, 11ARYLAND 

CIRECT INQUIRIES TO AUTHOR 

AS IN THE ORIGINAL GAM CODE. THIS PROGRAM COMPUTES THE SLmtll'IG­
DOWN SPECTRUM IN EITHER THE P-1 OR B-1 APPROXIMATION, USING 68 
GROUPS OF NEUTRONS WITH A CONSTANT GROUP WIDTH OF DELTA U#0.25. 
THE CALCULATED FLUX ANO CURRENT SPECTRA ARE USED TO REDUCE 
THE CRIGHIAL 68-GRCUP CROSS-SECTICN DATA TO AVERAGE VALUES OVER 
AS MANY AS 32 BROAD GROUPS. MAY BE USED ON THE 7090 AND 70S4. 
WRITTEN IN FORTRAN II ANO FAP. MACHINE REQUIREMENTS - 32K CGRE 
PLUS 10 TAPE UNITS. NC CARD READER OK PUNCh REQUIREC. 

7090-NUCL37 CURE-3 TAPE VERSION FOR 
7090/94 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM ClSTRIBUTICN CENTER 
SPEC !FY FILE NUMBER 7090-NUCL37 

AUTHOR.•• T. M. OLSEN 
MARTIN MARIETTA CORPORATION 
BAL TI MORE 3, MARYLAND 

DIRECT INQUIRIES TO AUTHOR 

SAME AS FOR ORIGINAL CURE FOR IBM 704. TWO DIMENSIONAL NEUTRCN 
DIFFUSION EQUATIONS. MACHINE REQUIREMENTS - 32K MEMORY. CARD 
READER AND PUNCH NOT NEECEC:. UNUSUAL FEATURES OF THE COOE-CLRE 
IS STILL THE ONLY 2-0 DIFFUSION THEORY PROGR.AM WITH AN R-THETA 
GEOMETRY OPTION. WRITTEN IN FAP. 

7090-NUCL38 EQUIPOISE-3-A 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL3B 

AUTHORS •• C. W. NESTOR, JR. T. B. FOWLER 

DIRECT INQUIRIES TO •• 
C. W. NESTOR, JR. 
OAK RIDGE NATIONAL LABORATORY 
OAK RIDGE, TENNESSEE 

M. L. TOBIAS 

EQUIPOISE-3-A IS A SLIGHTLY REVISED VERSION OF EQUIPOISE-3 /SEE 
ABSTRACT 39/. IN ADDITION TO THE STANDARD OUTPUT, A PICTURC IS 
PRINTED OF THE MATERIAL ARRANGEMENT IN THE REACTOR. IF THE 
ADJOINT FLUX OPTION IS USED, THE PROMPT NEUTRON LIFETIME IS 
CALCULATED AND PRINTED, WITH THE REACtlVITY PER UNIT CHANGE IN 
EACH GROUP CONSTANT IN EACH REGION OF THE REACTOR. RESTRICTIONS 
ON THE COMPLEXITY OF THE PROBLEM-SAHE AS FOR EQUIPOISE-3 WITH THE 
EXCEPTION THAT IF THE NUMBER OF DIFFERENT MATERIALS IN Tt-E 
REACTOR EXCEEDS 35 NO PICTURE WILL BE PRINTED. WRITTEN IN 
FORTRAN. 

7090-NUCL39 FAIM 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-NUCL39 

AUTHOR ••• DCROTHY C. BALLER 
APPLIED MATHEMATICS DEPT 716-61 
ATOflillCS INTERNATIONAL 
P.O. BOX 309 
CANCGA PARK, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

THE FAIM LIST CODE, WRITTEN IN FORTRAN II FOR THE IBM 70917090 
COMPUTER, LISTS THE OUTPUT FROM THE FAIM LIB PUNCH CODE. THE 
OUTPUT FROM THE FAIM LIB CODE IS A MICROSCOPIC CROSS-SECTIOh 
LIBRARY IN COLUMN BINARY FORM FOR USE WITH THE FAIM CODE. 

REQUESTOR MUST SUBMIT CNE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM 
MATE RI Al. 

7090-NUCL40 CRAM 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL40 

AUTHOR.• .A. HASS ITT 
UK ATOMIC ENERGY AUTHCRITY 
RISLEY, WARRINGTON 
LANCASHIRE, ENGLAND 

DIRECT INQUIRIES TO AUTHOR 

NATURE OF PROBLEM SOLVED- CRAM IS A PROGRAM TO SOLVE THE 
MULTIGROUP DIFFUSION EQUATIONS IN WO-DIMENSICNS /R-1 1 X-Y, GR R-E 
GEOMETRY/., OR IN ONE-DIMENSIONAL /SLAB, CYLINDRICAL, OR SPERICAL 
GEOMETRY/. NEUTRONS MAY SCATTER FROM ANY GROUP TO ANY OTHER. 
REAL, ADJOINT, ANO SOURCE-TYPE PROBLEMS ARE ALL SOLUABLE. THE 
PROGRAM WILL COMPUTE THE-EFFECTIVE OF THE SYSTEM OR ALTERNATIVELY 
SEARCH FOR CRITICALITY BY MOVING SPATIAL BOUNDRIES, VARYING 
MATERIAL COMPOSITIONS, OR VARYING TRANVERSE BUCKLING. THE 
EQUATICNS ARE SOLVED BY FINITE DIFFERENCE METHODS. 

CONTINUED FROM PRIOR CCLUMN--
UNUSUAL FEATURES OF THE CODE- A GENERAL OUTPUT COMPILER IS 
PROVIOED WHICH CAN BE GIVEN OUTPUT INSTRUCTIONS IN ALGEBRAIC FORM 
AS PART OF THE PROBLEM INPUT DATA. ThE USER CAN THEREBY DEVELOP 
HIS OWN ROUTINES FOR PROCESSING RESULTS. CROSS SECTIONS MAY BE 
PUT IN DIRECTLY OR MAY BE CHOSEN FROM THE PROGRAM LIBRARIES-- A 
GROUP CONDENSATIGN ROUTINE IS PROVIDED. THERE ARE FACILITIES FOR 
RUNNING PROBLEMS IN SUCCESSION-- PASSING FLUXES AND/OR DATA FROM 
PROBLEM TO PRCBLEM. OPTIONAL MESH OOUBLlNG IS PROVIDED TO CHECK 
FINITE DIFFERENCE ERRORS OR TO SPEED UP CRITICALITY SEA·RCHES IN 
THE EARLY STAGES. 

7090-NUCL41 CROC 90 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAfi! DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-fliUCL41 

AUTHORS •• MR DAVID W THCMSPSON 
AEROJET" GENERAL NUCLEOMICS 
P.O. BOX 77 
SAN RAMCN, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

THE CROC-90 CODE WAS DEVELOPED FOR USE AS AN EXPEDIENT TOOL IN 
THE DATA REDUCTICN OF VARIOUS OUT-OF-PILE FLUID FLOW EXPERIMENTS 
ON THE ML-I FUEL ELEMENTS. THE CODE, WRITTEN IN FORTRAN 
LANGUAGE, IS SPECIFICALLY DESIGNED TO EVALUATE FUEL ELEMENT 
FRICTION FACTORS, ENTRANCE AND EXIT COEFFICIENTS, ANO ORIFICE 
CALIBRATIONS FRGM HYDRODYNAMIC DATA OBTAINED IN THE AGN OUT-OF 
PILE LOOP. AS PRESENTLY COMPILED, IT IS LIMITED FOR USAGE ONLY 
IN CCNJUNCTION WITH THE TEST SECTICN IN THE AGN CUT-OF-PILE 
WATER-LOOP. SLIGHT MODIFICATIONS IN Tt1E FORTRAN LISTING CAN MAKE 
THIS CODE UNIVERSALLY APPLICABLE TO THE REDUCTION OF DATA FROM 
SINGLE PHASE EXPERIMENTAL FLUID FLOW TESTS IN AX.JAL FLOW DUCTS. 

7C90-NUC.L42 CON EC 
AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL42 

AlJTHORS •• C. KOLAR N. PRUVOST 

DIRECT INQUIRIES TO •• 
C. KOLAR 
LAWRENCE RADIATION LABORATORY 
UNIVERSITY OF CALIFORNIA 
LIVERMORE, CALIFORNIA 

A NEl'll, COUPLED, ONE-DIMENSIONAL NEUTRONIC-ELASTICITY THEORY CODE 
IS DESCRIBED. THE CODE HAS BEEN PREPARED TO RUN ON THE IBM 7CJ90 
DIGITAL COMPUTER. THE CALCULATION IS DESIGNED FOR APPLICATION TO 
PULSED, FAST REACTORS SUCH AS GODIVA AND SUPER KUKLA. THE 
QUANTITIES CALCULATED AS A FUNCTION OF TIME ANO SPATIAL 
COORDINATES ARE- ALPHA, TEMPERATURE, RADIAL AND TANGENTIAL 
STRESSES, ACCELERATIONS, VELOCITIES, AND DISPLACEMANETS. SOME 
RESULTS OF APPLICATION OF CONEC TO SPECIFIC SYSTEMS ARE GIVEN AND 
COMPARED WITH THE EXPERIMENTAL OR ANALYTICAL RESULTS. 

7090-NUCL43 
CODE/ 

ARES-1 /A RESONANCE INTEGRAL 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-NUCL43 

AUTHOR.• .F. L. FILLMORE 
APPLIED MATHEMATICS DIVISION 
ATOMICS INTERNATIONAL 
P.O. BOX 309 
CCNOGA PARK, CALI FORNI A 

DIRECT INQUIRIES TO AUTHOR 

ARES-I IS USED TO CALCULATE EFFECTIVE RESO~ANCE INTEGRALS AND 
MULTIGROUP CROSS SECTIONS FOR LUMPS AND MIXTURES USING RESONANCE 
PARAMETERS. IT COMBINES, IN A SINGLE coce, THE RESOLVED, 
UNRESOLVED ANO l/V PARTS OF THE CALCULATION WHICH WERE PREVIOUSLY 
IN SEPARATE CODES. IN ADDITION, MOST OF THE PRELIMINARY DATA 
PREPARATION ANC All OF THE CORRECTIONS TG THE RESONANCE INTEGRAL 
THAT WERE PREVIOUSLY MADE BY HAND ARE NOW DONE BY THE MACHINE. 
THIS GREATLY REDUCES THE LABOR THAT WAS FORMERLY INVOLVED IN 
MAKI NG THESE CALCULATIONS. THE MULTI GROUP CROSS SECTIONS ARE 
PRINTED IN A FCRM FOR USE IN MULTIGROlJP REACTOR CALCULATICNS. 
FOR EXAMPLE, THEY CAN BE INSERTED INTG THE AIM-6 OR FAIM 
LIBRARIES. Ill 121 UP TO 50 GROUPS CAN BE SPECIFIEC, THE ENERGY 
BREAKPOINTS BEING INPUT DATA. A RESONANCE PARAMETER LIBRARY IS 
INCLUDED IN THE COCE. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM 
MATERIAL. 

7090-NUCL44 SCAR I 
AVAILABLE 3RD QUARTER 1963. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL44 

AUTHOR ••• R. A. BLAINE 
ATOMICS INTERNATIONAL 
P.O. BOX 309 
CANOGA PARK, CALIFORNIA 

DIRECT INQLIRIES TO AUTHOR 

SCAR I IS ONE OF SEVERAL SURVEY CODE.S WHICH l1AVE BEEN DEVELOPED 
AS RANGE-FINDING DEVICES FOR SNAP SHIELDING DESIGNS. ALL OF 
THESE CODES EMPLOY RAY-TRACING TECHNHIUES. All ARE DESIGNEC FGR 
SHORT MACHINE TIMtS. SCAR I COMPUTES THE CURRENT AT GIVEN TARGET 
POINTS DUE TO FAST NEUTRONS WHICH ARE PRODUCED WITHIN SPECIFIED 
REACTOR VOLUME ELEMENTS AND SCATTER FROM OESIGNATEO CYLINDRICAL 
SURFACE ELEMENTS. THE PROGRAM NORMALLY REQUIRES FORTY-NINE ITEMS 
OF INPUT DATA AND ONE TO THREE MINUTES OF MACHINE TIME ON THt: IBM 
-7090. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PRGGRAM 
HA TERIAL. 
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7090-NUCL't5 SCARF I 
AVAllABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL45 

AUTHOR ••• R. A. BLAl NE 
ATOMICS INTERNATIONAL 
P.O. BOX 309 
CANOGA PARK, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

THE SCARF I CODE IS A COMPUTING AID DESIGNED FOR APPLICATION TO 
SHIELDING PROBLEMS INVOLVING SPACECRAFT POWERED BY SNAP REACTUR 
SYSTEMS. SPECIFICALLY, IT PRGVIOES A FIRST GROER APPROXIfllATICN OF 
THE FAST NEUTRCN CURRENT AT THE PAYLOAD SURFACE DUE TO NEUTRONS 
WHICH SCATTER FROM THE RADIATOR FINS. SCARF 1 ENABLES Jf-,E l:SER 
TO INVESTIGATE THE EFFECT OF RADIATOR POSITION ON THE INCIDEhT 
RADIATION AT THE TARGET /REAR PAYLOJ\O SURFACE/. IN ADOITICN 1 IT 
PROVIDES THE USER WITH THE C:ATA NECESSARY TO DESIGN TliE MOST 
EFFECTIVE SHIELD TD REDUCE THIS SCATTCREC RADIATIGN. SCARF I IS 
DESIGNED AS A COMPLIMENTARY PROGRAM TG FARSE I /SEE rnR 57721, 
WHICH DETERMINES THE SHADOW SHI ELD DESIGN FOR SNAP REACTOR 
SYSTCHS. THE SHIELD PARAMETER OUTPUT OF THE LATTER PROGRAM IS 
USED AS INPUT DATA FDR SCARF I. IN AClCITION, HUCH OF THE OJHER 
INPUT DATA IS IDENTICAL. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM 
MATERIAL. 

7090-NUCL46 AIREK 3 
AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
"SPECIFY FILE NUMBER 7090-NUCL46 

AUTHORS •• L. R. BLUE 

DIRECT INQUIRIES TO •• 
L. R. BLUE 

M. HOFFMAN 

APPLIED MATHEMATICS 
ATOMICS INTERNATIONAL 
P.O. BOX 309 
CANCGA PARK, CALIFORNIA 

AIREK III, A 7090 FORTRAN PROGRAM FOR THE NUt'ERICAL SOLUTICN OF 
THE SPACE INDEPENDENT REACTOR KINETICS EQUATIONS. THIS AMTC JS 
DESCRIPTION OF THE CURRENT AIREK PROGRAM. THIS CURRENT CODE IS 
COMPLETE REVISION OF THE PROGRAM DESCRIBED IN NAA-SR-MEMO 4980 
TO THE POWER OF GNE. THIS AMTO AND ThE coot: HEREIN DESCRIBE[) 
COlllPLETELY ABSOLETE AND REPLACE ALL PREVIOUS VERSIONS AND 
DESCRIPTION OF AIREK. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PRCGRAM 
MATERIAL. 

7090-NUCL47 BAM 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-NUCL47 

AUTHOR ••• R. A. BLAINE 
APPLIED MATHEMATICS DIVISION 
ATOMICS INTERNATIONAL 
P.O. BOX 309 
CANOGA PARK, CALIFORNIA 

DIRECT INQUIRIES TD AUTHOR 

BAM COMPUTES THERMAL GROUP CONSTANTS ASSUMING SEPARABILITY OF 
SPACE AND ENERGY IN THE BOLTZMAN EQUATION. THE CODE ITERATES 
BETWEEN A SPECIAL CALCULATION USING AN S SUB 4 CYL INORICAL 
GEOMETRY CELL CODE ANO A SPECTRUM CALCULATION USING TEMPEST II. 
CONVERGENCE IS RAPID., TYPICAL RUNNING TIME IS ONE-HALF TO CNE 
MINUTE. THE INPUT NECESSARY TO OPERATE BAM IS ESSENTIALLY THE 
GEOMETRY OF THE CELL, THE TEMPEST IDElllTIFICATION NUMBERS AND 
DENSITIES FOR EACH ELEMENT OF EACH REGION, AND THE VARIOl.S 
OPTIONS. MUCH OF THE DATA FORMALLY NEEDED /CONVERGENCE CRITERIA, 
EXTRAPOLATION PARAMETERS, ETC./ ARE BUILT INTO BAM. THE 
CALCULATIGNAL PROCEDURE IS AS FOLLOWS. FIRST, THE TEMPEST II 
LIBRARY IS READ INr FOLLOWED BY ANY ACDITIONAL BINARY AND/OR 
DECIMAL LIBRARIES AND A CARD WITH THE WORD DATA TO SIGNIFY THAT 
ALL LIBRARIES HAVE BEEN READ. NEXT, THE TITLE CARD IS READ, 
FOLLOWED BY THE CASE DATA WHICH IS fNTERED BY "1EANS OF THE OECRD 
SUBROUTINE. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM 
MATERIAL. 

7090-NUCL .. 8 APllRt-tELCOR 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL48 

AUTHOR ••• c. GICHELDINGER 
THE MART IN COMPANY 
NUCLEAR DIVISION 
BAL TIHORE, MARYLAND 

DIRECT INQUIRIES TO AUTHOR 

THIS REPORT .CONTAINS A CCMPLETE DESCRIPTION OF THE NUCLEAR 
ANALYSIS CODE, CELCORt A FORTRAN-II PROGRAM FOR THE ISM 7090 
COMPUTER. CELCOR CALCULATE~ HJLTIPLY LETHARGY LEVEL CELL 
CORRECTIONS FOR SPHERICAL, CYLINDRICAL OR SLAB CELLS. FCR THE 
SLAB CASE, A TWO-DIMENSIONAL SYNTHESIS OPTION IS AVAILABLE, 
ALLOWING CONSIDERATION OF THE FLUX CISTRIBUTIONr BOTH 
PERPENDICULAR AND PARALLEL TO THE PLANE OF THE SLAB. FLUX 
DISTRIBUTIONS MAY BE CALCULATED USING PI GR SN OPTION.• S2, S4r 
S6, se ANO Sl6 APPROXIMATICNS ARE AVAlt.ABLE IN ALL GECMETRIES 
EXCEPT CYLINDRICAL, WHERE STORAGE REQUIREMENTS LIMITED THE 
HIGHEST ORDER TO se. THE REPORT CONTAINS COMPARISONS OF CELCOR 
ANALYSIS WITH EXPERIMENTAL RESULTS. THE LATTER INCLUDE 
EXPERIMENTAL FINE ACTIVATION DISTRIBUTIONS Tl-!ROUGH A UNIT CELLr 
HETEROGENEOUS-HOl'OGENEOUS FUEL ELEMENT SUBSTITUTICN EXPERIMENTS 
AND ASSEMBLY OF CLEAN CRITICAL CONFIGURATIONS. ALSO INCLUDED IN 
THE REPORT ARE A COMPLETE COVERAGE OF INPUT ANO OUTPUTr CPERATif'4G 
INSTRUCTIONS, SAMPL_E PROBLEM. 

CONTINUEC FROM PRIOR COLUMN--
REQUESTOR MUST SUBMIT CNE REEL OF MAGhETIC TAPE FOR BASIC PROGRAM 
MATERIAL. 

709D-NUCL49 SNAPKll ANO SN.IPKIN A 
AVAi LAB LE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL49 

AUTHCRS •• W. A. RHOADES 

DIRECT INl.IUIRIES TO •• 
W. A. RHOADES 

G. A. LONG 

APPLIED MATHEMATICS DEPT 72l-13 
ATOMICS INTERNATIONAL 
P.O. BOX 309 
CANOGA PARK, CALIFORNIA 

SNAPKIN PROVIDES A ONE-REGION TIME-DEPENDENT CALCULATION OF 
POWER, ENERGY, TEMPfRATURE, REACTIVITY, INVfRSE PERIOD, AN[) 
HYDROGEN LOSS IN A SNAP REACTOR AFTCR A PERTUBATION FROM GIVEN 
INITIAL CONDITIONS. HEAT CAPACITY IS TREATED AS A CONTINUOLS 
FUNCTION OF TEMPERATURE. TEMPERATURE COEFFICIENT OF REACTIVITY 
CAN BE TREATED AS A CONSTANT, A LINEAR FUNCTION, OR A COfllBINATION 
OF BOTH. HYORCGEN EVOLUTICN IS TREATCD ACCORDING TO AN EQUATION 
DEVELOPED TO FIT EXISTING EMPIRICAL DATA. FORE[) ADDRESSABLt: DATA 
INPUT IS USED FOR MAXIMUM EASE IN WRITING INPUT. A SIMPLE, 
INPUT. A SIMPLE, COMPACT DATA OUTPUT FORMAT IS USED. SNAPKIN A 
PERFORMS THE ABOVE-LISTED CALCULATIONS WITH THE ADDITIONAL 
FEATURE OF WEIGHTING POWER, HEAT CAPACITY, AND REACTIVITY 
IMPORTANCE FOR TWENTY FIVE OR LESS REGIONS. 

REQUESTER MUST SUBMIT ONE REEL OF MAGlllET IC TAPE FOR BASIC PROGRAM 
MATERIAL. 

7090-NUCLSO QUICKIE 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCLSO 

AUTHORS •• WA RHOADES 

DIRECT INQUIRIES TO •• 
WA RHOADES 

GA LONG 

APPLIED MATHEMATICS DEPT 721-13 
ATOMICS INTERNATIONAL 
P .o. BOX 309 
CANCGA PARK, CALIFORNIA 

THE NEUTRON SLCWING DOWN ANC THERMALIZATION PROBLEM IN 11\FINITE 
MEDIA IS SCLVEC BY SOLUTION OF A SIMULTANEOUS SET OF EQUATIONS 
REPRESENTING GROUP PHENOMENA. FINITE MEDIA EFFECTS ARE INCLLDEO 
BY MEANS OF DB TO THE 2ND POWER INSERTION. A FORTRAN COMPUTfR 
PROGRAM, QUICKIE, IS DESCRIBED WHICH PERFORMS THIS CALCULATION 
IN 6 - 8 SECONDS FOR AN 18 GROUP PROBLEM. SEVERAL APPLICATIONS 
ARE DESCRIBED. THE ONE-DIMENSIONAL MULTIGROUP NEUTRON DIFFUSION 
EQUATIONS SOLVED SY ULCER /1/ HAVE A DIRECT ANALYTICAL SOLUTICN 
IN THE CASE WHERE THE TOTAL BUCKLING FOR THE SYSTEM IS KNOWN. 
SINCE A SUITABLE BUCKLING CAN BE C.ILCULATED FOR HOST ON-REGION 
SYSTEMS HAVING A REGULAR GEOMETRIC SHAPE, THEN IT IS POSSIBLE TO 
SOLVE SUCH PROBLEMS IN ZERO DIHENSIONS. BY TREATING THE LEAKAGE 
AS ABSORPTION. THIS TREATMENT IS EXACTLY LIKE THAT GI"VCN 
TRANSVERSE BUCKLING IN ULCER. THE ADVANTAGt:S ARE, FIRST, 
SIMPLICITY OF DATA REQUIREMENT, AND SECOND, ECONOMY OF EXECLTION 
TIME. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE. 

7090-NUCL51 CROCK 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL51 

AUTHORS •• R.A. STONE 

DIRECT INQl.JIRIES TO •• 
R.A. STCNE 

R.H. SHUDDE 

ATOMICS INTERNATIONAL 
P.O. BOX 309 
CANOGA PARK, CALIFORNIA 

H.L. FRIEDMAN 

CROCK JS A CODE THAT SCLYES A SERIES OF SEVEN EQUATIONS 
DESCRIBING HEAT TRANSFER, FLUID FLCW, METEOROID PROTECTION, ANC: 
GEOMETRIC PROPERTIES OF A RADIATOR-CONDENSER. THE LAST OF THE 
SEVEN EQUATIONS SUMS THE WEIGHT OF TH.E RADIATOR. PRINTOUT IS 
EITHER IN TABULAR FORM SHOWING WEIGHT AS A FUNCTION OF THE 
VARIOUS DESIGN PARAMETERS, OR IN ONE LINE SHOWING THE DESIGN 
PARAMETERS WHICH GIVE THE MINIMUM WflGHT CONFIGURATION. 

REQUESTOR MUST SUBMIT CNE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM 
MATERIAL. 

7090-NUCL52 SHOCK 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL52 

AUTHORS •• R.A. STONE 

DIRECT INQUIRIES TO •• 
R.A. STONE 

R.H. SHUDDE 

ATOMICS INTERNATIONAL 

H.L. FRIEDMAN 

A DIVISION OF NORTH AMERICAN AYIATICN INC. 
P.O. BOX 309 
CANOGA PARK, CALIFORNIA 

SHOCK IS A CODE ANALOGOUS TO CROCK THAT CALCULATES ANO OPTIMIZES 
THE DESIGN PARAMETERS CF A SPACE RADIATOR THAT REJECTS THE 
SENSIBLE HEAT LOST FROM A SINGLE-PHASE FLUID. CODE INPUT A~D 
OUTPUT ARE VERY SIMILAR TO THOSE IN CROCK. SINCE, HOWEVER, THERE 
IS NO DIRECT RELATIONSHIP BETWEEN PRESSURE DROP ANO RADIATING 
TEMPERATURE SELECTION CF THE OPTIMUM PRESSURE DROP AND 
TEMPERATURE DROP DEPENCS ON SOME RATHER TENUOUS ASSUMPTIONS. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM 
MATERIAL. 
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7090-NUCL53 APWRC /CROSS SECTION 
LIBRARY/ 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-NUCL53 

AUTHOR ••• T.M. OLSEN 
THE MARTIN COMPANY 
NUCLEAR DIVISION 
BAL Tl MORE t ~AR YLANO 

DIRECT INQUIRIES TO AUTHOR 

THIS REPORT DESCRIBES A SYSTEM OF IBM 7090FORTRA~-II ANO FAP 
SUBRCUTINES FOR PREPARING PROGRAM ANC CROSS-SECTIGN LIBa.ARY 
TAPES. THESE SUBROUTINES ARE INTENDED PRIMARILY FOR USE l\ITH ThE 
ARMY PRESSURIZED WATER REACTOR CODE /APWRC/, BUT MANY OF THl::IR 
FEATURES ANO ADVANTAGES MAKE THEM USEFUL FOR OTHER COOES ALSO, 
PARTICULARLY THOSE IN THE PLANNING STAGES. THE PROGRAM LIBRARY 
SUBROUTINES ARE ADDEO TO AN EXISTING CODE BY MEANS OF A SINGLE 
CALL STATEMENT. THEY PROVICE A DIAGNOSTIC tOIT FOR ANY CF ThE 
STANDARD FORTRAN-II 1/0 /INPUT-OUTPUT/ HALTS ANO FOR ANY LOGICAL 
HALTS WHICH THE PROGRAMMER CARES TG INCLUDE IN FORTRAN-II SOURCE 
PROGRAMS.. THE SAHE ROUTINES ALSO ALLOW ANY PROGRAM CONTAINING 
THEM TO BE WRITTEN ON A REFERENCE LIBRARY TAPE WITHOUT NEEC FOR 
FURTHER MODIFICATION. THIS PROGRAM LIBRARY TAPE IS THE 
FOUNCATION FOR THE AUTCMATED APWRC. CHANNEL TRAPPING IS USED TG 
SEARCH FOR A PROGRAM ON THIS TAPE WHILE CALCULATIONS ARE 
PROCEEDING IN THE CENTRAL PROCESSING UNIT OF THE COMPUTER. RAPID 
PROGRAM ACCESS IS THUS PROVIDED WITHOUT THE DISADVANTAGE OF 
WRITING LARGE DECKS ON A TEMPORARY MAGNETIC TAPE AT EACH 
APPLICATION, AS WITH THE FORTRAN-II CHAIN FUNCTION.. THE 
SUBROUTINES RECUIRE THE FIRST 1700/B CORE 'LOCATIONS. THE Rt:PORT 
ALSO CCNTAINS All NECESSARY INFORMATION FOR GENERATING, USING ANC 
MODIFYING THE THREE CROSS SECTION VERSUS ENERGY FILES REQUIRED BY 
APWRC.• A 19-LEVEL FILE, A 22-GROUP FILE ANO A 68-GROUP FILE .. 

REQUESTDR MUST SUBMIT CNE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM 
MATERIAL. 

7090-NUCL54 APWRC-SYNFAR-02 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAfil. DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL54 

AUTHOR ••• MR. TOM OLSEN 
THE MART JN CO. 
NUCLEAR DIVISION 
SALT I MORE r MARYLAND 

DIRECT INQUIRIES TO AUTHOR 

COMPUTER FOR Wl-!ICH CODE IS DESIGNEC- IBM 7090 WITH 32K CORE 
PLUS 10 TAPE UNITS .. , NO CARO READER OR PUNCH REQUIRED. 
PROGRAMMING SYSTEM- FORTRAN II INCLUDING FAP.. NATURE OF PROBLEM 
SOLVED- SYNTHESIS COMPUTATION OF THE STATIC FLUX AND REACTIVITY, 
OR OF THE STABLE PERIOC AND CORRESPONi::.ING FLUX SHAPE, IN XY GR RZ 
GEOMETRY. DIRECT COMPUTATION OF THt: SAME QUANTITIES IN ONE-
OIMENSIONAL SPHERICAL GEOMETRY. UNUSUAL FEATURES- THE CYNAMIC 
CALCULATION VIELDS THE INVERSE STABLE PERIOD, AS WELL AS 
K-DYNAMICr THE K-INSTANTANEOUS, MEAN NEUTRON LIFETIME ANO THE 
EFFECTIVE DELAY FRACTION. PI AND/OR SN SYNTHESIS. Pl OR SN 
ADJOINT COMPUTATION OPTION. ANISOTROPIC /Pl/ SCATTERING IS 
ALLOWED IN THE SN SOLUTIONS. INHOMOGENEOUS MODERATION SOLLTION 
FOR REFLECTOR REGIGNS. AN INHOMOGENEOUS TRAr..SPORT SOLLTION, 
USING A FIXED FISSION OR SLOWING-DOWN SOURCt: DISTRIBLTION IS 
AVAILABLE. THUS, A THREE-THERMAL GROUP CALCULATION, INCLUDING 
UP-SCATTERING, IS POSSIBLE. EDIT INCLUDES OPTIONAL BENSON-LEHNER 
PLOTTING DATA. LOGICAL ERROR DIAGNOSTICS. 

REQUESTDR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM 
MATERIAL. 

7090-NUCL55 ADVANCED SHIELD CODES 
AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL55 

AUTHOR ••• DR .. S .. PREISER 
DEVELOPMENT DIVISION 
5 NEW STREET 
WHITE PLAINS, NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

ADVANCED SHIELD CODES CONSIST FO 3 PROGRAMS, -9- NlUBE, SANE 
ANO AOCNIS. THES CODES ARE BROKEN DGWN AS FOLLOWS-

THE CODE /9-NIOElE/ FOR NUMERICALLY INTEGRATING THE 
TIME-INDEPENDENT NEUTRON OR GAMMA RAY BOLTZMANN TRANSPORT 
EQUATION, ORIGINALLY WRITTEN FOR THE IBM-704r HAS BEEN REVISED 
FOR USE ON THE IBM-7090. THE CODE Will CALCULATE ANGULAR 
DISTRIBUTION, TOTAL FLUXES, ANO CURRENTS FOR NEUTRONS 
/OR PHOTONS/ AS A FUNCTION OF ENERGY /OR WAVE LENGTH/ IN A 
FINITE, MULTILAYEREOr SPHERICALLY SYMMETRIC CONFIGURATION. 

SANE-SAGE SOLVES A NEUTRON OR GAMMA TRANSPORT PROBLEM IN 
SPHERICALLY SYMMETRIC MULTILAYER GEOMETRY. THE PROGRAMS COMPUTE 
NEUTRON /SANE/ OR GAMMA /SAGE/ FLUXES AT INTERIOR OF THE ASSEMBLY 
FAST OCSE AT THE EXTERIOR IS ALSO CALCULATED. BY THE USE OF 
RESPCNSE FUNCTIONS, _SECONDARY GAMMA RAY SOURCES CAN BE GENERATED 
THROUGHOUT THE CONFIGURATION. THE SANE PROGRAM HANDLES VOLUME 
DISTRIBUTED FISSION OR MONOENERGETIC SOURCES. THE SAGE PROGRAM 
HANDLES VOLUME DISTRIBUTED MONOENERGETIC GAMMA SCURCES. 32K 
CORE.. PROGRAM WRITTEN IN FAP AND FORTRAN. 
ADCNIS CALCULATES THE SOLUTICN TO THE TRANSPCRT EQUATION FCR 
PRIMARY NEUTRDNS /OR GAMMAS/ IN A THREE CIMENSIONAL RECTANGULAR 
GEOMETRY. THE PROGRAM COMPUTES EITHER NEUTRON OR GAMMAS FLL.XES 
ANO THEIR STANDARD DEVIATIONS IN EACH OF UP TO ac REGIONS. BY 
USE CF RESPONSE FUNCTIONS, DOSE ANO SECONDARY GAMMA RAY SOUl<CES 
CAN BE GENERATED THROUGHOUT THE CONFIGURATION. IN PARTICULAR, THE 
CODE HAS PROVED USEFUL IN ANALYZING THE PENETRATION GF NEUTRONS 
OR GAMMAS THROUGH DUCTED SHIELDS. 32K CORE PROGRAMS WRITTE/'t I/'t 
FORTRAN ANO FAP. 

REQUESTOR MUST SUBMIT 3 REELS OF TAPES FOR 9-NIOBE, 6 REELS OF TAPE 
FOR SANE-SAGE, AND 10 REELS OF TAPE FGR ADONIS FCR BASIC PROGRA/'I 
MATERIAL. 

7090-NUCL56 CCC-3 SHIELDING PROGRAM 
PACKAGE CCC-3 /14-2 AND 14-3/ 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAI" DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL56 

AUTHORS •• J. T .. MARTIN J,.P. YALCH 
M. Q. MCDONALD 

DIRECT INOl.JIRIES TO .... 

W.E. EDWARDS 

RADIATION SHIELDING INFORMATION CENTER 
OAK RIDGE NATIONAL LABORATORY 
P .. O. BOX 
OAK RIDGE, TENNESSEE 

THE PROGRAM PACKAGE INCLUDES A KERNEL INTEGRATION CGOE, 14-2 1 

AND A DATA CHECK, 14-3. THE CDDEr 14-2, CALCULATES THE 
PENETRATION OF NEUTRONS AND GAMMA RAYS IN A REACTOR SHIELD ANO 
ALSO COMPUTES REACTOR SHIELD WEIGHTS. SCURCES ARE DESCRIBED IN A 
RECTANGULAR COORDINATE SYSTEM ANO MUST BE FURNISHED BY THE USER 
AS INPUT INFORMATION. REACTOR ANO SHIELD GEOMETRIES ARE 
DESCRIBED BY COMBINATIONS CF REGIONS FORMEC BY ROTATION OF 
RECTANGLES ANO TRAPEZOIDS ABOUT THE SYSTEM AXIS OR PARALLEL AXES 
OR BY TRANSLATION OF CCNVEX QUADRILATERALS PARRALLEL TO ANY AXIS 
OF THE RECTANGULAR COORDINATE SYSTEM .. RECTANGULAR PARALLELEPIPED 
VOLUME, RECTANGULAR PLANE SURFACE, LINEr OR POINT SOURCES MAY BE 
DESCRIBED. SOURCE-DENSITY CISTRIBUTIONSr USED AS INPUT 
DATA, MUST BE IDENTICAL FOR NEUTRONS AND GAMMA RAYS ANO ARE 
NON-SEPARABLE. GAMMA-RAY SOURCE ENERGY SPECTRA ARE ASSUMED 
INDEPENDENT OF POSITION. THE FAST-NEUTRON FLUX OR DOSE-RATE 
CALCULATION IN HYDROGENOUS MATERIALS UTILIZES ALBERT-WELTON 
THEORY. MOMENTS METHOD DIFFERENTIAL NUMBER SPECTRA AND 
DIFFERENTIAL SCATTERING GAMMA-RAY ENERGY SPECTRA ARE USED TG 
COMPUTE DIFFERENTIAL NEUTRON SPECTRA ANO GAMMA-RAY ENERGY 
SPECTRA, RESPECTIVELY. BUILDUP FACTORS COMPUTED BY EMPIRICAL 
EXPRESSIONS ARE USED IN CONJUNCTION WITH EXPONENTIAL ATTENUATION 
TO CCMPUTE GAMMA-RAY FLUXES ANO DOSE ANC ENERGY ABSORPTION RATES. 

7090-NUCL57 NUCY DEVELOPMENT OF A 
GENERAL METHOD OF EXPLICIT SOLUTION TO NUCLIDE CHAIN EQUATIONS 

AVAILABLE lST QUARTER 1964~ 
ORDER FROM PROGRAPI- DISTRIBUTION CENT ER 
SPECIFY FILE NUMBER 7090-NUCL57 

AUTHUR .... O.R. VONDY 
UNION CARBIDE NUCLEAR DIVISION 
OAK RIDGE NATIGNAL LABORATORY 
OAK RIDGE, TENNESSEE 

DIRECT INQUIRIES TO AUTHOR 

A CALCULATICNAL PROCEDURE CEVELOPED PREVIOUSLY FOR THE 
DETERMINATION OF NUCLICE CONCENTRATIONS AT A POINT IN A REACTOR 
AT SUCCESSIVE TIME INTERVALS HAS BEEN MODIFIED ANO EXPANDED. 
PROVISIONS HAVE BEEN INCORPORATED FOR CALCULATION OF REACTION 
RATES ANO SUMMED REACTIONS. THE REVISED PROGRAM PERMITS A NUMBER 
OF SUCCESSIVE CHANGES IN REACTOR CPERATING CONDITIONS, SUCH AS 
CHANGES IN THE RATIO OF FAST-NEUTRCN FLUX TO THERMAL-NEUTRCN 
FLUX, TO BE REACILY INCORPORATED INTO A CALCULATION. PROGRAMMING 
SYSTEM- FORTRAN .. THE CALCULATION IS OF NUCLIDE CONCENTRATIONS 
AT A POINT IN A REACTOR AT SUCCESSIVE TIME INTERVALS, WITH 
EXPOSURE TO A T\o.C-GROUP NEUTRON FLUX. INFINITE SYSTEM 
CRITICALITY IS CALCULATED. RESTRICTION ON COMPLEXITY OF THE 
PROBLEM- 99 DIFFERENT NUCLICESr 50 NUCLIDE CHAINS, 50 NUCL IDES 
IN A CHAINr 32K MACHINE REQUIRED. 

THE PRIMARY EQUATIONS ARE USED IN A FORM THAT MINIMIZES LOSS OF 
SIGNIFICANCE IN SINGLE-PRECISION CALCLILATIONS. A PROVISION IS 
INCORPORATED FOR CONSIDERING INTERLOCKING CHAINS. CIRCULATING 
ANO NONCIRCULATING NUCLIDES MAY BE CONSIDERED IN THE SAME 
CALCULATION. CONCENTRATIONS OF SIX NUCLIOES MAY BE ADJUSTED JG 
MAINTAIN CRITICALITY. FLUX LEVELS MAY BE ADJUSTED TO MAINTAIN 
THE PO~ER LEVEL, AND THE RATIO OF FAST-NEUTRON FLUX TO .THERMAL­
NEUTRCN FLUX MAY BE ADJUSTED TO ACCOUNT FOR THE EFFECT OF A 
CHANGE IN THE THERMAL MACROSCOPIC ABSORPTION CROSS SECTION. All 
DATA ARE INPUT, SO PROGRAM CHANGES ARt NOT NECESSARY TO CONSIDCR 
ANY SITUATION OF INTEREST. REACTION RATES AND SUMMED REACTIONS 
MAY BE OBTAINED ~ITH EACH NUCLIDE. Rt:SGNANCE INTEGRAL 
CORRELATIONS ARE USED. 

7090-NUCL58 CCC! - KERNEL INTEGRATION 
CODE - CALCULATED SOURCES 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL58 

AUTHCR .... BETTY MASKEWITZ 
NUCLEAR MATERIALS ANO PROPULSION OPERATION 
GENERAL ELECTRIC CORP. 
CINCINNATI, CHIO 

DIRECT INQUIRIES TO AUTHOR 

PROGRAMMING SYSTEM - 7090 SAP/FAP. SHIELDING COMPUTER PROGRAM 
14-0 EVALUATES POINT-TO-POINT KERNELS ANO INTEGRATES OVER SOURCE 
REGIONS TO PERFORM REACTOR-SHIELD PENHRATION CALCULATIONS FOR 
NEUTRONS ANO GAMMA RAYS.. NEt.;TRON ANC GAMMA-RAY FLUXES, SPECTRA, 
AND COSE AND Et-.ERGY ABSORPTION RATES CAI~ BE COMPUTED FOR 
POSITIONS IN ANC AROUND COMPLEX SHIELDS CONTAINING MULTIPLE 
SOURCES DESCRIBED IN A CYLINDRICAL COCRCINATE SYSTEM. IN 
ADDITION, THE PROGRAM CAN COMPUTE REACTOR SHIELD WEIGHT~ 
COMPUTATION OF ANY OF THESE QUANTITIES IN A SINGLE PROBLEM IS 
OPTICNAL. REACTOR AND SHIELD GEOMETRIES ARE DESCRIBED BY 
COMBINATIONS OF Rl::GIONS FORMED BY ROTATION GF RECTANGLES ANC 
TRAPEZOIDS ABOUT THE REACTOR-SHIELD AXIS OR PARALLEL AXES OR BY 
TRANSLATION OF CONVEX QUADRILATERALS PARALLEL TO ANY AXIS OF THE 
RECTANGULAR COORDINATE SYSTEM. COMPOSITIONS ARE EXPRESSED AS 
VOLUME FRACTIONS FOR EACH MATERIAL IN THE RtACTOR-SHIELD ASSEMBLY 
AND ARE ASSOCIATED WITH THE APPROPRIATE -GEOMETRICAL REGIONS BY 
CODE NUt-IBERS. SOURCE-REGION INTEGRATICN L11'11TS ARE SPECIFIED FCR 
EACH GF AS MANY AS SIX SOURCE TYPES, ANO LOCATION DIMENSIONS ARE 
SPECIFIED FOR THt: AXIS OF EACH OF A POSSIBLt 200 SOURCE REGICNS. 
SOURCE-REGION NOCAL POINTS ARE LOCATED BY INTERSECTION OF AXIAL 
LINES IN SHELLS CONCENTRIC ABOUT THE ::.CURCE REGION AXES AND 
PLANES fliORMAL TO THE AXES. THE PRGVISIONS FOR SPACING THESt 
LINES, SHELLS, ANO PLANES PERMIT DESCRIPTION OF CYLINDRICAL 
VOLUME, CYLINDRICAL OR PLANE SURFACE, AXIAL CR RADIAL LINE, OR 
POINT SOURCES. A DIFFERENT SOURCE-POINT SPACING IS PERMITTED FOR 
EACH SOURCE TYPE. 
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'1090-NUCL59 CCC2 - KERNEL INTEGRATION 
CODE- INPUT SCIURCES 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL59 

AUTHOR ••• BETTY MASKEWITZ 
NUCLEAR MATERIALS ANO PROPULSION OPERATION 
GENERAL ELECTRIC 
CINCINNATlr OHIO 

DIRECT INQUIRIES TO AUTHOR 

PROGRAMMING SYSTEM - 7090 SAP/FAP. SHIELDING COMPUTER PROGRAM 
14-1 EVALUATES POINT-TO-POINT KERNELS AND INTEGRATES OVER SOURCE 
REGIONS TD PERFORM REACTOR-SHIELD PENETRATION CALCULATIONS FDR 
NEUTRONS ANO GAMMA RAYS. NEUTRON ANO GAMMA-RAY FLUXES, SPECTRA, 
ANO DOSE AND ENERGY ABSORPTION RATES CAN BE COMPUTED FOR 
POSITIONS IN ANO AROUND COMPLEX SHIELDS CONTAINING MULTIPLE 
SOURCES DESCRIBED IN A CYLJNDRICAL COORDINATE SYSTEM. IN 
ADDITION, THE PROGRAM CAN COMPUTE REACTOR SHIELD lijflGHT. 
COMPUTATION Of ANY Of THESE QUANTITIES IN A SINGLE PROBLEM IS 
OPTIONAL. REACTOR AND SHIELD GEOMETRIES ARE DESCRIBED BY 
COMBINATIONS OF REGIONS FORMED BY ROTATICN OF RECTANGLES ANC 
TRAPEZOIDS ABOUT THE REACTOR-SHIELD AXIS DR. PARALLEL AXES OR BY 
TRANSLATION Of CONVEX QUADRILATERALS PARALLEL TCl ANY AXIS OF THE 
RECTANGULAR COORDINATE SYSTEM.. COMPOSITIONS ARE EXPRESSED AS 
VOLUME FRACTIONS FOR EACH MATERIAL IN THE REACTOR-SHIELD 
ASSEMBLY AND ARE ASSOCIATED WITH THE APPROPRIATE GEOMETRICAL 
REGIONS BY CODE NUMBERS .. SOURCE-REGHlN INTEGRATION LIMITS ARE 
SPECIFIED FOR EACH OF AS MANY AS SIX SOURCE TYPES, ANO LOCATION 
DIMENSIONS ARE SPECIFIED FOR THE AXIS OF EACH OF A POSSIBLE 200 
SOURCE REGIONS. SOURCE-REGION NODAL POINTS ARE LOCATED BY 
INTERSECTION Of AXIAL LINES IN SHELLS CONCENTRIC ABOUT THE SOURCE 
REGION AXES AND PLANES NORMAL TO THE AXES.. THE PROVISIONS FOR 
SPACING THESE LINES, SHELLS, AND PLANES PERMIT DESCRIPTION OF 
CYLINDRICAL VOLUME, CYLINDRICAL OR PLANE SURFACE, AXIAL OR RADIAL 
LINE, OR POINT SOURCES. A DIFFERENT SOURCE-POINT SPACING IS 
PERMITTED FOR EACH SOURCE TYPE.. SOURC:E-DENSITY DISTRIBUTIO/llS ARE 
ASSUMED INDEPENDENT OF ANGULAR POSITION. THE SOURCE DENSITY Mt.;ST 
BE SPECIFIED AS INPUT FOR EACH RING OF SOURC.E POINTS IN EACH 
DIFFERENT SOURCE TYPE .. 

7090-NUCL60 WED 
AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAfll OISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL60 

AUTHORS •• J. ASKEW R. BRISSENDEN 

DIRECT INQUIRIES TO •• 
S. FRANCESCCN 
MATHEMATICS DEPARTMENT 
UNIVERSITY COLLEGE 
LEICESTER UNIVERSITY 
LEICESTER, ENGLAND 

THE CODE EDITS THE MAGNETIC TAPE PRODUCED BY W-DSN TO PROCUCE 
REACTION RATES BY ENERGY AND BY VOLUME WITH TOTALS. IT CAN ALSO 
PRODUCE REACTION RATES FDR FED IN CROSS-SECTIONS. 

7090-NUCL61 W-DSN 
AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRA~. DISTRIBUTION CENTER 
SPEC I FY FILE NUMBER 7090-NUCL61 

AUTHORS ... J. ASKEW R. BRISSENDEN 

DIRECT INQUIRIES TO •• 
S. FRANESCON 
MATHEMATICS DEPARTMENT 
UNIVERSITY COLLEGE 
LEICESTER UNIVERSITY 
LEICESTER, ENGLAND 

THE SOLUTICN OF THE DISCRETE SN EQUATIONS IN A CYLINDRICAL 
GEOMETRY. EIGENVALUE OPTION IS REACTIVITY /K SUB EFF/ ONLY. 
VOLUME DI STRIBUTEO SOURCES ARE ALLOWED, BUT NO SURFACE SOURCES. 
RESTRICTIONS ON COMPLEXITY OF THE PRO&LEM - THE SPLIT UP Of 
ENERGY GROUPS SPACIAL MESH ANO SN APPRCXIMAT ION IS FULLY 
VARIABLE, LIMITED ONLY BY THE TOTAL FAST STORAGE CAPACITY OF THE 
COMPUTER. SPEC:IAL FEATURES OF THE CODE - THE COCE IS DESIGt.EC 
FOR THERMALIZATION PROBLEMS IN LATTICE CELL CONFIGURATIONS, ANO 
THE GROUP ITERATION SCHEME IS DESIGNED TD CONVERGE QUICKLY IN 
THIS SITUATION. THE BOUNDARY CONDITION IF FREE OR GENERALIZED 
NON-LEAKAGE. THE DISCRETE ORDINATES HAY BE CHOSEN TO SATISFY LOW 
ORDER SPHERICAL HARMONICS CONDITIONS. THE OUTPUT IS DUMPED CN A 
TAPE WHICH MAY BE EDITED AT ANY TIME USING THE WED CODE. 

7090-NUCL62 MURGATRDYO ANALYSIS Of THE 
KINETICS Of THE HSRE 

AVAILABLE !ST QUARTER 1964 .. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL62 

AUTHOR ••• c.w. NESTOR, JR .. 
OAK RIDGE NATICJNAL LABORATORY 
UNION CARBIDE C:ORPORATION 
U.S .. ATOMIC ENERGY COMMISSION 
OAK RIDGE, TENNESSEE 

DIRECT INQUIRIES TO AUTHOR 

THE IBM 7090 PROGRAM MURGATROYD IS A REVISED ANO EXTENOEC 
VERSION OF THE IBM 704 PROGRAM PET-I. WHICH SOLVES /BY A 
FIFTH-ORDER RUNGE-KUTTA PROCEDURE/ THE COUPLED FlRST-OROER 
DIFFERENTIAL EQUATIONS FOR POWER, DELAYED NEUTRON CONCENTRATION 
ANO TEMPERATURE IN A ONE-REGION REACTOR AS A FUNCTION OF TIME, 
GIVEN AN INPUT REACTIVITY VARIATION REPRESENTED BY A SERIES OF 
LINEAR RAMPS.. THE BASIC EXTENSIONS WERE ·THOSE WHICH WERE 
NECESSARY TO INCLUDE THE EFFECTS OF THE SEPARATE HEAT CAPACITIES 
ANO TEMPERATURE COEFFICIENTS OF THE FUEL SALT ANO GRAPHITE IN THE 
MSREr AND OF HEAT TRANSFER BETWEEN THE FUEL AND GRAPHITE .. 
IN ADDITION, THE INPUT ANO OUTPUT SECTIONS OF THE PREVIDliS 
PROGRAM WERE MODIFIED TO FACILITATE Tt-.E USE OF THE PROGRAM IN 
EXTENSIVE PARAMETER STUDIES, ANO A CALCULATION OF THE PRESSURE 
RISE IN THE CORE WAS INCLUCEO. TYPICAL RUNNING TIMES ARE OF THE 

CONTINUED FROM PRIOR COLUMN--
ORDER OF 12 MILLISECONDS PER TIME STEP- A CALCULATION OF A 
30-SECONO POWER HISTORY USING A 10 MILLISECOND TIME STEP REQUIRES 
ABOUT 36 SECONDS OF MACHINE TIME. 

7090-NUCL63 RATRAP 
AVAILABLE lST QUARTER 1964 .. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL63 

AUTHOR ..... w.B. GREEN 
ATOMICS INTERNATIONAL 
CANOGA PARK, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

THE RATRAP CODE COMPUTES DOSE RATE AT SPECIFIED SPATIAL POINTS 
ABOUT A SYSTEM OF SNAP GEOMETRY. AN ATTENUATIGN MODEL BASE(.; CN 
MEAN FREE PATHS TRAVERSED ALONG A STRAIGHT LINE TRAJECTORY IS 
USED.. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - 1000 CORE/ 
REFLECTOR SOURCE POINTS, 50 DOSE POINTS- DIMENSIONS MAY BE 
ENTERED IN CENTIMETERS OR INCHES .. PRCGRAMMING SYSTEM - FORTRAN 

7090-NUCL64 CCC-4 /SHIELDING PROGRAM 
PACKAGE/ 15-2 

AVAILABLE lST QUARTER 1964 .. 
OROER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL64 

AUTHORS• .. N. R .. BAUMGARDT 
M.A. CAPO 

DIRECT INQUIRIES TO ... 

A,. TRAMPUS J.E. MACDONALD 

RADIATION SHIELDING INFORMATION CEr-.TER 
OAK RIOGE NATIONAL LABORATORY 
P.O. BOX X 
OAK RI OGE, TENNESSEE 

THE CODE, 15-2, CALCULATES THE ENERGY SPECTRUM AND ANGULAR 
DISTRIBUTION OF GAMMA RAYS AT A POINT DETECTOR DUE TO SINGLE ANO 
MULTIPLE SCATTERING IN AIR FROM A MONDENt:RGETIC, fi!ONGDIRECTIONAL 
POINT SOURCE. THE SINGLE-SCATTERING CONTRIBUTION IS COMPUTE[: BY 
NUMERICAL INTEGRATION WHILE THE CONTRIBUTION DUE TO SECOND- AND 
HIGHER-ORDER SCATTERING IS OETERMINt:D USING MONTE CARLO 
TECHNIQUES.. TWO OPTIONS IN THE PROGRAM PROVIDE FOR REDUCTION OF 
THE VARIANCES OF THE ESTIMATES- Ill BIASED SAMPLING OF THE 
SCATTERING ANGLE AND /2/ EXPONENTIAL TRANSFORMATION.. ANOTHER 
OPTION ALLOWS THE GENERATION ANO TRACKING OF o. 5-MEV PHOTONS 
FOLLOWING PAIR-PRODUCTION EVENTS .. 

7090-ZOXYOOOZ CLUSTERING PROGRAM 
AVAILABLE lST QUARTER 1964 .. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-ZOXY0002 

AUTHOR ..... R .. BONNER 
IBM CORP., A.s.O .. D. 
DEPT. 967 
PEEKSKILL, N. Y. 

DIRECT INQUIRIES TO AUTHOR 

TO FORM CLUSTERS. OF SAMPLES FROM AN INPUT SAMPLE POPULATION SUCH 
THAT SAMPLES WITHIN A CLUSTER ARE SIMILAR. EACH SAMPLE IS 
EXPRESSED AS A BINARY WORD WHERE EACH BIT REPRESENTS TH PRESENCE 
OR ABSENCE Of A PARTICULAR ATTRIBUTE. SIMILARITY IS A WEIGHTED 
SUM OF ALL THE ATTRIBUTES WHICH ARE IN THE SAME STATE /0 OR l/ 
FOR TWO SAMPLES. CLUSTERS ARE FORMED BY CHOOSING A SAMPLE FOR 
THE CLUSTER CENTER, CALCULATING SIMILAR SAMPLES ABOUT THE CENTER, 
ANO CALCULATING THE CHI-SQUARE PROBABILITY OF THE CLUSTER 
OCCURRING IF THE ATTRIBUTES WERE INDEPENDENT OF EACH OTHER. 7090 
MACHINE WITH 2 CHANNELS ANO 32K MEMORY. MAXIMUM /NUMBER OF 
ATTRIBUTES X NUMBER SAMPLES/ EQUALS 71BK. MAXIMUM OF 359 
ATTRIBUTES. FAP PROGRAM WITH FORTRAN SUBROUTINES. 550 SOURCE 
STATEMENTS. PROGRAM RUN SUCCESSFULLY ONCE FDR 350 SAMPLES IN 
UNDER 2 MINUTES. 

OPTIONAL PROGRAM MATERIAL - REQUESTOR MUST SUBMIT ONE REEL OF TAPE 
TO OBTAIN THE SAMPLE PROBLEM INPUT DATA. 

7090-10948ESYS3 ONE PHASE MONITOR SYSTEM 
AVAILABLE 4TH QUARTER 1962 .. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1094BESYS3 

AUTHCRS •• G .. L .. BALDWIN 
G. HANSEN 

DIRECT INQUIRIES TO •• 
MISS F. L .. BUGELY 

R .. DRUMMOND 
M. C .. MCILROY 

BELL TELEPHCNE LABOR AT DR I ES 
MURRAY HILL, NEW JERSEY 

Q. E. EAS·TWOOD 
v. A .. VYSOTTSKY 

A MONITOR PROGRAM COMPOSED OF SIX /6/ MAJOR PROGRAMS. 
REQUIRES A TWO CHANNEL 32K MACHINE, 7090 OR 709 WITH DATA 
CHANNEL TRAPS. NORMAL OPERATION USES NINE TAPES. 
SUBMITTAL IS CCNTAINED ON FIVE /5/ TAPES1 A HIGH DENSITY 
BINARY SYSTEM TAPE, nm SYMBOLIC TAPES, ANO TWO LISTING 
TAPES.. CORR 1152 

REQUESTOR MUST SUBMIT 6 TAPES FOR BASIC PROGRAM MATERIAL. 

7090-1130RLA14A SMASHT 
AVAILABLE 4TH QUARTER 1961 .. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1130RLA14A 

AUTHDR ..... CARTER L. COLE 
SYS. DEL. CORP. 
2500 COLORADO AVENUE 
SANTA MONICA, CALIFORNIA 



PAGE 062 

CONTINUED FROM PRIOR PAGE-­

DIRECT INQUIRIES TO AUTHOR 

A T\!10 PASS COMPILER LOADING PROGRAM DESIGNED TO REPLACE 
THE COMPILER-MODIFY AND LOAD PARTS OF THE SOS SYSTEM ANC TC 
WORK IN CONJUNCTION WITH THE REMAINDER OF THE SOS SYSTEM. 

REQUESTOR MUST SUBMIT 2 TAPES FOR BASIC PROGRAM MATERIAL. 

7090-1190PKl~M3 INTEGER PROGRAMMING 3 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAll. DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1190PKIPM3 

AUTHOR ••• c.S. WADE 

DIRECT INQUIRIES TO •• 
MR.J.J. WADE 
IBM CORPORATION 
RESEARCH COMPUTING CENTER 13Gl0 
THOfllAS J.WATSCN RESEARCH CENTER 
YORKTOWN HEIGHTS,NB1 YORK 

CONV.Of' PKFIP03 fOR 7090 USING FORTRAN EM. 

7090-119DPKIP93 INTEGER PROGRAMMING 3 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1190PKIP93 

AUTHOR ••• c.s. WADE 

DIRECT INQUIRIES TC •• 
MR.J.J. WADE 
I BM CORPORATlCiN 
RESEARCH COMPUTING CENTER 13ii0 
THOMAS J.WATSON RESEARCH CENTER 
YORKTOWN HEIGHTS,NEW YORK 

1247 

CONVERSION OF PKFIP03 FOR 7090 WHICH DOES NOT REQUIRE 
FORTRAN MONITOR SVSTEM. CORR. 1246 

'1090-1191PKIPM2 INTEGER PROGRAlllllMG 2 
AVAILABLE 4TH QUARTtR 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1191PKIPM2 

AUTHOR ••• c. S. WADE 

DIRECT INQUIRIES TO •• 
MR. J. J. WADE 
IBM CORPORATION 
RESEARCH CO~PUTING CENTER UiilO 
THOMAS J.WATSGN RESEARCH CENTER 
YORKTOWN ~EIGHTSrNEW YORK 

CONY.OF PKFIP02 FOR 7090 USING FORTRAN EM. CORR. 1237 

7090-ll91PKIP92 INTEGER PROGRAMMING 2 
AVAi LABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAfil DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l191PKIP92 

AUTHOR ••• c.s. WADE 

DIRECT INQUIRIES TO •• 
MR.J.J. WADE 
IBM CORPORATION 
RESEARCH COMPUTING CENTER 13ii10 
THOMAS J.WATSON RESEARCH CENTER 
YCRKTOWN HEIGHTS 1NEW YORK 

CONVERSION OF PKFIP02 FOR 7090 WHICH DOES NOT REQUIRE 
FORTRAN MONITOR SYSTEM. CORR. 1237 

7090-1192PKIPMl INTEGER PROGRAMMING l 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-ll92PKIPM1 

AUTHOR ••• C. S. WADE 

DIRECT INQUIRIES TO •• 
MR.J.J. WADE 
IBM CORPORATION 
RESEARCH COMPUTING CENTER uao 
THOMAS J.WATSON RESEARCH CENTER 
YORKTOWN HEIGHTS,NEW YORK 

CONVERSION OF PKFIPOl FOR 7090 USING FORTRAN MONITOR 
SYSTEM. 

7090-1192PKIP9l INTEGER PROGRAMMING l 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTIOt-t CENTER 
SPECIFY FILE NUMBER 7090-1192PKIP91 

AUTHOR ••• C.S. WAOE 

DIRECT INQUIRIES TO •• 
MR.J.J. WACE 
IBM CORPORATION 
RESEARCH COP'PUTING CENTER 13ao 
THOMAS J.WATSON RESEARCH CENTER 
YORKTOWN HEIGHTS1NE\ti YORK 

CONVERSION OF PKFIPOl FOR 7090 WHICH COES NOT REQUIRE 
FORTRAN MONITOR SYSTEM. 

Section B 

7090-ll96LLIPLV LINCOLN IPL-V INTERPRETIVE 
SYSTEM - 7091 7090 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAfo' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-ll96LLIPLV 

AUTHORS •• B. F. GREEN A. K. WOLF 

DIRECT INQUIRIES TO •• 
A. K. WOLF 
MASSACHUSETTS INSTITUTE Of TECHNOLCGY 
LINCCLN LABORATORY 
LEXINGTON 73, MASSACHUSETTS 

TO EXECUTE PROGRAt-IS WRITTEN IN IPLV AS DESCRIBED IN RAND 
CORP PAPERS, P-1929, Pl897t Pl9181 lc.:160. THE SYSTEM 
CONTAINS AN ASSEMBLER, INTERPRETER, TRACE, AND DUMP. SEE 
LONG DESCRIPTION OF HOW TO RUN SYSTEM. TAPE DENSITIES MUST 
BE SET EXTERNALLY ON THE 7090. ASSEMBLY Cf SAP DECK 
PROCLCES SYMBOL TABLEf BINARY DECK, 2 WRITE TAPE CARCS, 
CALL ANO FIX, RESUME, TR TD START CARO. BINARY CECK MUST 
FOLLOW UPPER BINARY OCTAL LOADER. CORR. 1223 

REQUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

7090-1197LLBAM BOOLEAN ALGEBRA MINIMIZER 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1197LLBAM 

AUTHOR ••• c. R. BURGESS 
MASSACHUSETTS INSTITUTE Of TECHNOLOGY 
LINCOLN LABORATORY 
LEXINGTON 73 1 MASSACHUSETTS 

DIRECT INQUIRIES TO AUTHOR 

FINDS THE TWO-LEVEL MINIMUM SUM OF PRODUCTS OR PRODUCT 
OF SUMS FORM FOR SETS OF SIMULTANEDl.fS BOOLEAN EQUATIONS. 
HAS THE CAPABILITY Of MINIMIZING UP TO 36 SIMULTANEOUS 
BOOLEAN EQUATICNS1 EACH OF WHICH CGNTAINS UP TG 36 
I NOE PENDENT VARIABLES. 

REQUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

7090-12111QMDLD IQ MOD LOADER 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-12111QMOLD 

AUTHOR.• .LT. RAY R. HANSEN 

DIRECT INQUIRIES TO.• 
MR. R. W. CANN! ZZARO 
OMAHA SYSTEMS ENGINEERING OFFICE 
IBM CORPORATION 
FEDERAL SYSTE~S DIVISION 
3104 FARNAM STREET 
OMAHA 311 NEBRASKA 

EDITS AN AS SOS PUNCH SQUDZE TAPE AND A MOD PACKAGE OF 
CONTROL CARDS AND MODIFICATIONS TO PRODUCE AN A3 SOS 
PROGRAM INPUT TAPE. ELIMINATES PUNCHING SQUCZE DECKS ANO 
CARD TO TAPE OPERATIONS IN PRODUCING AN A3 SOS PROGRAM 
INPUT TAPE. 

7090-12291QCSOS SOS PROGRAM LOADER 
AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1229IQCSOS 

AUTHOR ••• El.JGENE E. MITCHELL 

DIRECT INQUIRIES TO.• 
MR. R. W. CANNIZZARO 
OMAHA SYSTEMS ENGINEERING OFFICE 
IBM CORPORATION 
FEDERAL SYSTEMS DIVISION 
3104 FARNAM STREET 
OMAHA 31t NEBRASKA 

CALLS IN A SELECTED SOS PROGRAM 
FROM A MASTER SQUOZE TAPE, MODIFIES PROGRAM VIA &&90 95 
459 /If DESIRED/ ANO TRANSFERS THE SELECTED PROGRAM TO 
SYSPIT/A3/. ALTER CARDS MAY BE INCLUDED ON MASTER TAPE. 
ANY ALTERS IN CARD READER WILL BE INSERTED IMMEDIATELY 
PRIOR TO ENOMOO. SENSE SWITCH 6 IS USED TO OBLITERATE GD 
CARO FOLLOWING SQUCZE /FOR PUNCH SQUDZE ONLY/. LOAD TAPE 
IS SIMULATED AT END Of THIS LOADER PROGRAM. EITHER A GO OR 
PS CARD FOLLOWING JOB CARD IN READER DETERIUNES ACTION. 

7090-12361BCURV PROGRAM CURVES 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM IHSTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1236IBCURV 

AUTHOR ••• MR. OKAN GUREL 
lNTERNAT UNAL BUSINESS MACHINES CORP. 
1271 AVENUE OF AMERICAS 
NEW YORK 221 N. Y. 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM GIVES COORDINATES OF POINTS ON A CURVE 
DEFINED BY AN EQUATION OF THE FORM F/X,Y,ZK/-0 WHERE ZK ARE 
THE PARAMETERS ENTERING THE FUNCTICN,/K-1121314/. OUTPUT 
IS IN LIST FORM AS WELL AS SUITABLE FOR PLOTTING. 

7090-1239BEPIP BELL LABS PERMUTATION INDEX 
PROGRAM 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1239BEPIP 
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AUTHOR ••• CCMPUTER USAGE CO. 

DIRECT INQUIRIES TO •• 
R. A. KENNEDY 
BELL TELEPHONE LABORATORIES, INC. 
MURRAY HILL. NEW JERSEY 

PRODUCES FROM INPUT BIBLIOGRAPHIC DATA A FCUR-PART 
DOCUMENT INDEX. THE PRINCIPAL PART IS A PERMUTED 

Section B 

TITLE INDEX WITH A 120-CHARACTER LINE. ALSO OUTPUT 
ON THE SAME TAPE AS THE PERMUTED INDEX IS A COMPLETC 
BIBLIOGRAPHY OF THE INPUT CATA. Tt-:E OTHER TWO INDEXES ARE 
OUTPUT AS A MIXED CARO FILE OF /1/ AUTHORS ANO /2/ PROJECT 
NUMBERS. EXCEPT FCR THE BE SYS lNPUT, OUTPUT ANO TAPE: 
CONTROL ROUTINES, THIS IS AN INDEPENOfNT PRGGRAM. 

REQUESTOR MUST SUBMIT 2 TAPES FOR BASIC PROGRAM MATERIAL .. 

7090-1250SMDASS OATASS /DATA ASSEMBLY/ 
SECTION OF LP OECOMPOSITIO. CODE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1250SMOASS 

AUTHOR ••• A. R. FRIEOENHEIT 
SOCONY 01 l CO .. 
OPERATICNS ANALYSIS DEf'T .. 
150 E 42NO ST .. 
NEW YORK 17 N.Y. 

DIRECT INQUIRIES TO AUTHOR 

COMPLEMENTS SMDCOM /Q.V./, THE SOLUTICN OBTAINING SECTION .. 
INPUT FROM ONE DR MORE BCD TAPES, FIRST MASTER LP ANC THEN 
ANY NUMBER SUBPRUBLEMS, EACH EITHER AN LP IN LP/90 FORMAT .. 
MAXIMUM 90 NUMERIC ROWS, 500 COLS., 3600 NON-ZERO TERMS /DR 
AN ALLOCATION-TRANSP .. TYPE IN APPROX. DENNIS MIT FORMAT/. 
MAX. 166 SOURCES, 4500 DEMANDS, llr092 NON-INFINITE COSTS. 
ASCERTAINS INTERACTION VECTORS, RESHUFFLES ANO PACKS UATA 1 .. 

ERROR CHECKS, ETC. ETC. OUTPUT /MLP AT ENC/ TO ONE BINAR'i' 
DATA TAPE FOR SUBSEQUENT READING/SOLVING BY DECOMP SECTION .. 

7090-1251SMDCOH OECOMP /SOL.-OBTAINING/ 
SECTION OF LP OECOHPOSITION 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIF'!' FILE NUMBER 7090-1251SMOCOM 

AUTHOR ...... A,.C. WILLIAf'S 

DIRECT INQUIRIES TO •• 
ARTHUR R. FRIEOENHEIT 
SOCCNY MOB IL 0 IL CO. 
OPERATIONS ANALYSIS DEPT. 
150 E 42NO STREET 
NE .. YORK 17 N.Y .. 

COMPLEMENTS SMOASS /Q.IJ./, THE DATA-ASSEMBLY SECTION .. USES 
OANTZIG-WOLFE DECOMPOSITION ALGORITHM, REVISED SIMPLEX WITH 
90X90 DBL. PREC. EXPLICIT INVERSE, TWO PHASES. ONE PROPOSAL 
I/ECTOR FROM EACH SUBPROBLEM SENT TO MPL /EXTREMAL PROBLEM/ 
EACH D ITER., HOMOG. SOL. WHEN UNBCUNOEO. NATURAL DIST .. 
UNDER NEW SOURCE POTENTIALS FOR .ALLOCATION TYPES. DEL TAJS 
DIVIOED BY SUM ABS. VALUES INNER PRODUCT. PRESENT LIMIT 16 
SUBPROGRAMS EASILY EXPANDED. TOTAL TIME REDUCABLE BY FAP­
COOING INPUT-OUTPUT, ETCETARA 

REQUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL .. 

7090-1252NUINOI THIRTYSIX SENSE-SWITCH 
SIMULATOR, SETTER ANO TESTER 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1252NUINDI 

AUTHOR ••• ROGER VAN NORTON 
N.Y .. U.-A.E.C. 
4 WASHINGTON PL. 
NEW YORK 3 N.Y. 

DIRECT INQUIRIES TO AUTHOR 
THIS IS A LOAD, TEST, ALTER SENSE INDICATORS FORTRAN/FAP 
SUBROUTINE FORTRAN/FAP CODED. THE PURPOSE OF THIS 
SUBROUTINE IS TD PROIJIOE A MEANS FOR LOACING /SETTING/, 
TESlING, ALTERING UP TC 36 SIMULATED SENSE-SWITCHES USING 
THE SENSE INDICATORS AND A STORED WORD. 

7090-1253BSFIOC 704 FORTRAN INPUT-OUTPUT 
LIST SIMULATOR FOR THE 7090 

AVAILABLE 4TH QUARTER 1961 .. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1253BSFIOC 

AUTHOR ••• GUY G. ZIEGLER 
NATIONAL BUREAU OF STANCARDS 
WASHINGTON 25, O.C. 

DIRECT INQUIRIES TO AUTHOR 

MAKES POSSIBLE THE RUNNING OF 704 FORTRAN COMPILED OBJECT 
PROGS. ON THE 7090 WHEN THE DIFFERENCE IN BCC INPUT-OUTPUT 

7090-1254NUFLIP SUBROUTINE TO FLIP AN ARRAY 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1254NUFLIP 

AUTHOR ••• RUTH LEES 
N.Y.U.-A.E.C. 
4 WASHINGTON PL. 
NEW YORK 3 N.Y. 
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DIRECT IhQUIRIES TO AUTHOR 

THE PURPOSE OF THIS SUBROUTINE IS TO ENABLE THE PROGRAMMER 
TD TAKE AN ARRAY STORED FRCNTWARDS !I.E .. IN ORDER OF 
INCREASING ABSOLUTE STORAGE LOCATIONS/ ANO STORE U: BACK­
WARDS IN THE SAME BLOCK OF MEMOR'i' FOR USE BY A FORTRAN 
SUBROUTINE .. 

7090-1255NUFPT FLOATING POINT TRAP /7090 
FAP CODED/ 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1255NUFPT 

AUTHOR ••• MAX GOLDSTEIN 
N .. Y.U .. -A.E.C 
4 WASHINGTON PL. 
NEW YORK 3 NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

THIS SUBROUTINE PROVIDES ALTERNATE METHODS FOR DEALING 
WITH A FLOATING POINT OVERFLOW OR UNDERFLOW .. 

7090-1259APMINS DIRECT SEARCH MINIMIZATION 
AVAILABLE 4TH QUARTER 1961 .. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1259APMINS 

AUTHOR .... GEO. E. LINDAMOOD 

DIRECT INQUIRIES TO ... 
LOUIS G. KELLY 
APPLIED PHYSICS LAB 
JOHN HOPKINS UNIV .. 
8621 GEORGIA AVE. 
SILVER SPRING MO. 

THIS SUBROUTINE FINDS A LOCAL MINIMUM OF A CONTINUOUS 
FUNCTICN OF N VARIABLES.. A SYSTEMATIC SEARCHING PROCEDURE 
IS USED. SENSE lNOICATDRS ARE USED TO IMPROVE EFFICIENCY BY 
USING PREVIOUS RESULTS TO PREDICT WHERE THE MINIMUM MAY BE. 
EXECUTION TIME IS DIRECTLY PROPORTIONAL TO N AND IS 
DEPENDENT MAINLY ON THE TIME REQUIRED TO EVALUATE THE 
FUNCTION.. THE ROUTINE MAY BE USED WITH FORTRAN DR SAP-TYPE 
PROGRAMS. 221 STORAGE LOCATIONS ARE REQUIRt:O .. 

7090-1260SOCHEB CHEBYSEV POLYNOMIAL 
APPROXIMATION 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1260SOCHEB 

AUTHORS ... L .. J. DERR 

DIRECT INQUIRIES TO •• 
L .. J. DERR 
SHELL Oil COMPANY 

M .. J .. KUNIN 

DATA PROCESSING DEPARTMENT 
111 WEST SOTH STREET 
NEW YORK 20 NEW YORK 

FITS A CURIJE OR SURFACE WITH A CHEBYSEV APPROXIMATION 
OF SPECIFIED DEGREES. NO MORE THAN 24 DEGREES MAY BE USED. 
A TABLE OF VALUES,F/X/ OR F/X,Y/, AT EQUALLY SPACED 
INTERVALS, IS ENTERED AS DATA. A MAXIMUM CF 1500 
ELEMENTS PER ROW IS ALLOWED .. THERE IS NO LIMIT TO THE 
NUMBER OF ROWS. THERE IS AN OPTION TO SMOOTH THE DATA. 

7090--1284NUTPB FAP FOR FORTRAN S READ TAPE, 
WRITE TAPE 

AVAILABLE lST QUARTER 1962 .. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1284NUTPB 

AUTHOR ..... FLORENCE RAGL I SA 
N .. Y .U.-A. E.C. 
4 WASHINGTON Pl 
NEW YORK 3 N. Y .. 

DIRECT INQUIRIES TG AUTHOR 

A FAP SUBPROGRAM TO BE USED BY FAP PRCGRAM TO P!:RFORM THE 
FORTRAN I-0 OPERATIONS-READ TAPE, WRITE TAPE. TO BE USED 
INSTEAD OF NU SNUP TO CONSERVE MEMORY SPACE IF THESE ARE 
THE ONLY 1-0 OPERATIONS NEEDED .. 

7090-1285NUCBSS COLUMN BINARY SYMBOLIC 
SUBROUTINE LOADER 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1285NUCBSS 

AUTHOR ..... ANNAMAR'i' MC CANN 
N.Y .. U.-A.E.C .. 
4 WASHINGTON PLACE 
NEW YORK 3 N.Y. 

DIRECT INQUIRIES TO AUTHOR 

THE PURPOSE OF THIS ROUTINE IS TO LOAD FROM THE CARD 
FOLLOWING THREE TYPES CF COLUMN BINARY CARDS 
I Al THOSE CARDS LOADABLE BY BS S LOADER 
/Bl ABSOLUTE CARDS DESCRIBED IN FAP PROGRAMMERS MANUAL 
/Cl CONTROL CARDS NECESSARY FOR THIS PROGRAM /NU CSBB/ 

7090-1286NUCPP 7090 1-0 SUBROUTINE 
AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-12B6NUCPP 
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AUTHOR ••• FLORENCE RAGUSA 
N.v.u.-A.E.C. 
4 WASHINGTON PLACE 
NEW YORK 3 N.Y. : 

DIRECT INQUIRIES To AUTHOR 

THIS IS A FAP SUBROUTINE TO BE USED BY FAP PROGRAMS TO 
PERFORM THE 1-0 OPERATIONS-READ PRINT PUNCH. THIS IS TO BE 
USED INSTEAD OF NU SNUP TO CONSERVE MEMORY SPACE IF THESE 
ARE THE ONLY 1-0 OPERATIONS NEEDED. 

7090-1287NUTPD A FAP SUBPROGRAM TO BE USED 
BY FAP PROGRAMS 

AVAILABLE !ST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1287NUTPO 

AUTHOR.•• FLORENCE RAGUSA 
N. v .u.-A.e.c. 
4 WASHINGTON PLACE 
NEW YORK 3, N.Y. 

DIRECT INQUIRIES TO AUTHOR 

TO PERFORM THE FORTRAN 1-0 OPERATIONS READ INPUT TAPE, 
WRITE OUTPUT TAPE, TO BE USED INSTEAD OF NU SNUP "TO 
CONSERVE MEMORY SPACE IF THESE ARE ONLY I-0 OPERATIONS 
NEEDED. 

7()90-1288NUPOS FAP FOR FORTRANS BKSP TAPE• 
REW TAPE, WRITE E-0-F 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1288NUPOS 

AUTHOR ••• FLORENCE RAGUSA 
N. Y.lJ.-A.E.C. 
4 WASHINGTCN PLACE 
NEW YORK 3, NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

THIS IS A FAP SUBPROGRAM TO BE USED BY FAP PROGRAMS TO 
PERFORM THE FORTRAN I-0 OPERATIONS •••• BACKSPACE TAPE, 
REWIND TAPE, WRITE ENO Of FILE. IT IS TO BE USEO INSTEAD 
OF NU SNUP TO CONSERVE HEfi!ORY SPACE IF T._.ESE ARE THE ONLY 
I-0 OPERATIONS NEEDED. 

7090-1289$0SNAP REGRESSION ANALYSIS PROGRAM 
AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1289SOSNAP 

AUTHOR ••• M. J. KUNIN 
SHELL 01 L COMPANY 
DATA PROCESSING DEPT. 
111 ~EST 50TH STREET 
NEW YORK 20, NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

GIVES A LEAST SQUARES FIT OF AN UNLIMITED NUMBER OF 
OBSERVATIONS TO EQUATIONS OF UP TO 30 TERMS, 9 OF WHICH MAY 
BE DEPENDENT, IN A SINGLE RUN. 30 TRANSFORMATIONS MAY BE 
MADE TO FORM NON-LINEAR TERMS WHICH ARE t1ANDLED AS LINEAR 
VARIABLES. SNAP GIVES MANY OF THE COttMON STATISTICAL TESTS 
ON THE RESULTS, AND RECALCULATES DEPENDENT VARIABLES. 
OBSERVATIONS MAY BE WEIGHTED. THERE ARE OPTIONS TD FORCE 
THE CURVE THROUGH THE ORIGIN AND TD DELETE VARIABLES HAVING 
AN INSIGNIFICANT VALUE. 

7090-1292SIGLSP GENERAL LEAST SQUARES 
PROGRAM 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAfil DISTRIBUTION CENTE~ 
SPECIFY FILE NUMBER 7090-1292SIGLSP 

AUTHORS •• P. L. KADAKIA 

DIRECT INQUIRIES TO •• 
P. L. KADAKIA 

G. M. JOHNSON 

SHI THSONIAN OBSERVATORY 
60 GARDEN ST. 
CAMBRIDGE 38 MASS. 

LEAST SQUARES SOLUTION TO NORMAL E!;;UATIONS WITH NUMBER OF 
UNKNOWNS LESS THAN OR EQUAL TO THE NUMBER OF EQUATIONS FOR 
CASES WITH OR WITHOUT WEIGHTS. THE ROUTINE DETERMINES THE 
SOLUTJCN VECTOR, THE RESIDUALS, THE STANDARD ERRORS FOR THE 
SOLUTION VECTOR, THE VARIANCE-COVARIANCE MATRIX, AND THE 
INVERSE MATRIX. VOIDS DISTRIBUTION NO. 1243 SI LSQR 

7090-129~HOGSIR GENERAL SYMBOLIC INPUT 
ROUTINE /FORTRAN/ 

AVAILABLE IST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1294MDGSIR 

AUTHORS •• STEPHEN P. LUBECK R. BIXBY SMITH 

DIRECT INQUIRIES TO •• 
STEPHEN P. LUBECK 
MARTIN MARIETTA CORP. AEROSPACE DIV. 
P.O. BOX 179 
DENVER, COLORADO 

GSIR PROVIDES A FORTRAN INPUT ROUTINE TO READ DECIMAL CATA 
IN ARBITRARY FORMATS ANO STORE THE CONVERTED DATA BY INPUT 
SYMBCL OR ABSOLUTE OCTAL LOCATION. IN ADDITION ALPHAHERJC 
DATA ANO TWELVE DIGIT OCTAL NUMBERS MAY BE INPUT• EACH 
INPUT CARO IS PRINTED i.HEN READ TO PROVICE A LISTING OF THE 
INPUT DECK. 
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7090-1299URGAM2 GAMMA /A,X/ GAMMA /A/ £ 
POISSON TERM IN DOUBLE PRECISION 

AVAILABLE 2ND QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1299URGAM2 

AUTHOR ••• JOHN R. WHITTLESEY 

DIRECT INQUIRIES TO •• 
RUTH HORGAN 
UCLA COMPUTING FACll ITV 
405 HILGARD AVE. 
LOS ANGELES 24 CALIF. 

EXTENDS THE INTERNAL ACCURACY OF GAMA /DIST. 1177/ FROM SIX 
TO 10 & DIGITS. GAMMA /A,X/ IS DEFINED AS THE INTEGRAL FROM 
X TO INFINITY OF EXP /-U/ TIMES U TO THE /A-1/TH POWER OU. 
GAM-GAMMA /A,X/ GAMMA /A/ IS THE NOKMALIZED INTEGRAL. 
THE INPUT-OUTPUT ARGUMENTS /A,X,GAM,1-GAM,H, ETC ••• / ARE IN 
SINGLE-PRECISION, BUT CAN BE CHANGED TO OOUBLE-PROCISION BY 
AN EASY SEVEN CARO SUBSTITUTION IN TtLE FORTRAN PROGRAM. 

7090-13001KLP90 LINEAR PROGRAMMING SYSTEM -
SUCCESSOR TO SCROL 

AVAILABLE 2NO QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-13001KLP90 

AUTHORS •• C-E-I-R TECHNICAL SERVICES DEPARTMENT 

DIRECT INQUIRIES TO •• 
G. H. LOLMAUGH, HEAD 
TECHNICAL SERVICES DEPARTMENT 
INFORMATION PROCESSING TECHNOLCGY CIV 
C-E-1-R CORPORATE HEADQUARTERS 

LP/90 IS A COMPLETE PROGRAMMING ANO OPERATING SYSTEM 
INCLUDING A SYSTEM ASSEMBLER. ALL l/O STANDARDIZED AND 
CENTRALIZED - OVER 30 AGENDA ITEMS, ELABORATE DATA INPUT 
AND CUTPUT. ROWS AS WELL AS COLUMNS MAY HA'VE MNEMONIC 
NAMES. VERY FAST DUE TO IMPROVED 1/0 ANO ALGORITHMIC 
TECHNIQUES. FEATURES DOUBLE PRECISION. HANDLES 1024 
ROWS. BUILT-IN PROVISIONS SIMPLIFY DEBUGGING MACHINE, 
PROGRAMMING ANO FORMULATION ERRORS. CORR. DIST. 1213 
VOIDED BY SD NC. 1300 

REQUESTOR MUST SUBMIT I TAPE FOR BASIC PROGRAM MATERIAL. 

7090-130BMIMAD A GENERAL PURPOSE ALGEBRAIC 
COMPILER 

AVAILABLE 2NO QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1308MIMAO 

AUTHORS •• OR. F. J. CORBATO R.C. DALEY 

DIRECT INQUIRIES TO •• 
DR. F. J. COR&ATO 
CCMPUTATION CENTER 

M.M. DAGGETT 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAHBRIOGE, HASS. 

FOR USE IN THE FORTRAN/FAP 709/7090 32K MONITOR SYSTEM, 
VERSION 2. 

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

7090-1311BSBIOP BUFFERED INPUT /OUTPUT 
PACKAGE FOR FORTRAN 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAfl DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1311BSBIOP 

AUTHOR ••• RCBERT A HOODES 
PENN.JERSEY TRANSPORTATION STUDY 
51ST t PARKSIDE AVE. 
PHILADELPHIA 31 PA. 

DIRECT INQUIRIES TO AUTHOR 

PROVIDES FAST, FLEXIBLE, BUFFERED INPUT/CUTPUT OF BINARY 
ANO BCD TA PE RECORDS IN A FORlRAN PROGRAM. DAT A CH ANN EL 
TRAP FEATURE JS EMPLOYED. NO CONVERSION FEATURE JS AVAIL-
ABLE FOR BCD TAPE RECORDS. 

7090-1312EOTANZ FORTRAN TA•GENT OF A COMPLEX 
ARGUMENT 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1312EOTANZ 

AUTHOR ••• P. G. BURKE 

DIRECT INQUIRIES TO •• 
HARGLO HANERFELD 
LAWRENCE RADIATICN LABORATORY 
UNIVERSITY OF CALIFORNIA 
BERKELEY 4 CALIFORNIA 

COMPUTES TAN Z WHERE Z CAN TAKE ALL COMPLEX VALUES EXCEPT 
HALF ODD MULTIPLES OF PI. 

7090-1313EOltYPR FORTRAN HYPERGEOMETRIC 
FUNCTJON 

AVAi LABLE 3RD QUARTER 1962. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPEC.I FY FILE NUMBER 7090-1313EOHYPR 

AUTHOR ••• P. G. BURKE 
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DIRECT INQUIRIES TO •• 
HAROLD HANERFELO 
LAWRENCE RADIATION LABORATORY 
UNIVERSITY OF CALIFORNIA 
BERKELEY 4 CALIFORNIA 

COMPUTES THE HYPERGEOMETRIC FUNCTION f Of A.B.c. AND z 
WHERE A1B1 ANO C ARE COMPLEX AND Z IS REAL AND LESS THAN 
ONE. A,B, ANO C CAN TAKE ON ANY COMPLEX VALUES EXCEPT ZERO 
ANO THE NEGATIVE INTEGERS. 

7090-1314EOGAMA FORTRAN GAMMA FUNCTION OF A 
COMPLEX ARGUMENT 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAJI'. DISTRIBUTION CENTER 
SP~CIFY FILE NUMBER 7090-1314EGGAMA 

AUTHOR ••• P. G. BURKE 

DIRECT INQUIRIES TO •• 
HAROLD HANERFELC 
LAWRENCE RADIATION LABORATORY 
UNIVERSITY OF CALIFORNIA 
BERKELEY 4 CALIFORNIA 

COMPUTES GAMMA OF Z WHERE Z CAN TAl<E ALL CCMPLEX VALUES 
EXCEPT THE NEGATIVE INTEGERS ANO ZERO. 

7090-1315EOBESL FORTRAN BESSEL FUNCTIONS OF 
COMPLEX ORDER AND ARGUMENT 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1315EOBESL 

AUTHORS •• P .G. BURKE C. TATE 

DIRECT INQUIRIES TO •• 
HAROLD HANERFELD 
LAWRENCE RADIATION LABORATORY 
UNI VER SI TY OF CALIFCRNIA 
BERKELEY 4 CALIFORNIA 

COMPUTES J SUB N OF Z TIMES SQUARE ROOT OF PI Z/2 AND O/OZ 
OF THE ABOVE. N CAN BE ANY COMPLEX VALUE EXCEPT NEGATIVE 
INTEGERS ANO Z CAN BE ANY COMPLEX VALUE WITH ABSOLUTE VALUE 
OF ARGUMENT Z LESS THAN PI. 

7090-1316EOLEGN FORTRAN LEGENDRE FUNCTION OF 
COMPLEX DEGREE AND REAL ARGUMENT 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1316EOLEGN 

AUTHOR ••• P. G. BURKE 

DIRECT INQUIRIES TO •• 
HAROLD HANERFELD 
LAWRENCE RADIATION LABORATORY 
UNIVERSITY CF CALIFORNIA 
BERKELEY 4 CALIFORNIA 

COMPUTES LEGENDRE FUNCTIONS OF THE FlRST ANO SECCNC KIND. 

7090-l3188SINOT TAPE INPUT-OUTPUT 
SUBROUTINE, BUFFERED AND TRAPPED 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1318BSINOT 

AUTHOR ••• OAVIO F. SANFORD 
PENN JERSEY TRANSPORTATION STUDY 
51ST" STREET AND PARKSIDE AVE., 

DIRECT INQUIRIES TO AUTHOR 

INOT, CALLED BY A FAP CODED PROGRAM, PERFORMS BUFFERED 
READING AND WRITING OF BLOCl<S OF TAPE RECORDS. IT USES THE 
DATA CHANNEL TRAP, & PROVIDES SIMULTANEOUS OPERATION OF THE 
DATA CHANNELS ANO THE CPU. IT USES A l'INIMUM OF STORAGE 
ANO I·S DESIGNED TO IMITATE SIMPLE, SE'lUENTIAL PROCESSING. 

7090-1319BSBIOH FORTRAN BUFFERED 
INPUT /OUTPUT HOLLERITH 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAI' DISTRlBUTION CENTER 
SPECIFY FILE NUMBER 7090-1319BSBIOH 

AUTHOR.• .ROBERT A. HDODES 
PENN. JERSEY TRANSPORTATION STUC:Y 
51ST & PARKSIDE AVE. 
PHILADELPHIA 31 PA. 

DIRECT INQUIRIES TO AUTHOR 

A r:PLACEMENT FOR 1B9IOH WHICH OFFERS THE FORTRAN 
P~'1GRAMMER COMPLETE BUFFERING OF BCD TAPE TRANSMISSION hITH 
USi:;: OF DATA CHANNEL TRAP, INPUT /OUTPUT CF VARIABLE LENGTH 
TAPE RECORDS OF AN ARBITRARY NUMBER OF WORDS, PROGRAfolABLE 
END OF FILE, END OF TAPE, ILLEGAL CHARACTER AND REDUNDANCY 
INDICATIONS, USE OF J SPECIFICATION IN FORMAT STATEMENT 
FOR FULL WORD INTEGER CONVERSION. 

709D-13250REGNH EIGENVALUES OF AN HERMITIAN 
MATRIX 

AVAILABLE 3RO QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENH.R 
SPECIFY FILE NUMBER 7090-13250REGNH 

AUTHOR ••• R. E. FUNOERLIC 
UNION CARBIDE NUCLEAR CC. 
P.O. BOX P 
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OAK RIDGE TENNESSEE 

DIRECT INQUIRIES TO AUTHOR 

FORTRAN 2 SUBROUTINE CALCULATES ALL THE EIGENVALUES OF AN 
HERMITIAN MATRIX BY THE GIVENS METHOD. REQUIRES 711&5N-3 
LOCATIDNS PLUS 2N /N&U/2/ LOCATIONS FCR INPUT-OUTPUT 
ARGU,..ENTS. 

7090-1326PNLMAP FOR TRAN LIBRARY "APPER 
AVAILABLE 3RO QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FILE NUMBER 7090-1326PNL"4AP 

AUTHOR ••• B. GALL MO 
RESEARCH INSTITUTE OF NATL. DEFENCE 
FDA 429 
FACK, STOCKHOLM 80 SWEDEN 

DIRECT INQUIRIES TO AUTHOR 

PRODUCES A-TABLE-OF-CONTENTS- TO THt: FORTRAN LIBRARY, 
STATING FDR EACH ROUTINE ITS SIZE, ENTRY POINTS AND 
TRANSFER VECTOR. CAN ALSO BE USED TO ~AP A DECK OF 
RELOCATABLE BINARY CARDS. 

7090-1328SOTRCO SOTRC-DENN.IS METHOD 
TRANSPORTATION CODE 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FILE NUMBER 7090-132BSGTRCO 

AUTHOR ••• ROBERT KOMAR 
SHELL OIL CCMPANY 
111 WEST 50TH STREET 
NEW YORK 201 NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

SOLVES TRANSPCRTATION-TYPE LINEAR PROGRAMfHfliG PROBLEMS ON 
THE 7090 USING JACK DENNIS ADAPTATION OF THE S.TEPPI"4G STONE 
METHOD. SOLVES PROBLEMS HAVING A TOTAL OF UP TO 6COO 
SUPP LI ES AND DEMANDS. 

REQUESTOR MUST SUBMIT l TAPE FOR BASIC PRCGRAM MATERIAL. 

7090-1330VCPERT PERT /PROGRAM EVALUATION AMO 
REVIEW TECHNIQUE/ 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1330WCPERT 

AUTHOR ••• SOL w. VALENTINE 
ASNCDP 
WRIGHT-PATTERSON AIR FORSE BASE 
OHIO 

DIRECT INQUIRIES TO AUTHCR 

A MANAGEMENT PROJECT USED TO EVALUATE, ANALYZE AND PLAN THE 
SCHEDULED DEVELOPMENT OF A RESEARCH AND CEVELOP. PROGRA~. 
REQUIRES THE FORMULATION AND DEVELOPMENT OF A SEQUENCED 
NETWORK OF THE MANY TASKS NCCESSARY FOR THE ATTAINMENT OF 
A FINAL OBJECTIVE. FORTRAN II MONITOR SYSTEM. REQUIRES 6 
ADDITIONAL TAPES. 

REQUESTOR HUST SIJBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

7090-1331PKMAP CONTOUR HAP OF FUNCTION 
AVAILABLE 3RO QUARTER 1962. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1331PKMAP 

AUTHOR ••• MR. J. J. WAOE 
I BM CORPORATION 
RESEARCH CO,.PUT ING CENTER 13-0 
THOMAS J. WATSON RESEARCH CENTER 
YORKTOWN HEIGhTS, NE~ YORK 

DIRECT INQUIRIES TO AUTHCR 

PRODUCES A CONTOUR MAP OF A FUNCTION, WHEN VALUES OF THE 
FUNCTICN ARE GIVEN AS ELEMENTS OF A MATRIX BY ONE OF TWO 
METHODS. FOR aoTH METHODS, THE ELEME0NTS ARt: SORTED" INTO 
NUMERICALLY ASCENDING ORDER. THEY ARE THEN CIVIDED INrn A 
SPECIFIED NUMBER OF SEGMENTS AS FOLLOWS. /1/ ALL SEGMENTS 
HAVE NUMERICAL RANGES OF THE SAME LENGTH, OR 121 ALL 
SEGMENTS HAVE THE SAME NUMBER OF ELEMENTS. MAXIMUM ARRAY 
SIZE IS lOOXlOO. TIME REQUIRED TO PRODUCE A MAP FOR A 
MAXIMUM-SIZED ARRAY IS 12 SECONDS. 

7090-1332PKPLOT PLOT ROUTINE FOR THE 7090. 
AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1332PKPLOT 

AUTHC!R ••• w. R. WHITTLE 
IBM CORPORATION 
186 JORALEMON STREET 
BROOKLYN l 1 NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM PLOTS UP TO FOUR FUNCTIONS SIMULTANEOUSLY AND 
PLACES THE RESULTING GRAPH ON A TAPE TO BE PRINTED 
OFF-LINE. PROVIDES AUTOMATIC SCALING AND THE OPTION OF 
LABELING. DESIGNED TO BE USED WITH A FORTRAN PROGRAfol. 
REQUIRES NO OTHER PROGRAMS BUT IOU TABLE IN PK PLOT 2 MUST 
BE ~CDIFIED. 

REQUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 
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7090-l333SCBSMR BIDIRECTIONAL STEPWISE 
MULTIPLE REGRESSION-FORTRAN PRG 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1333SCBSMR 

AUTHORS ... R. BAER 

DIRECT INQUIRIES TO •• 
R. BAER 

P .. JOHh 

STAN[;ARD OIL OF CALIFORNIA 
225 BUSH ST. 
SAN FRANCISCO CALIF. 

L. TORNHEIM 

A MULTIPLE REGRESSION PROGRAM IN WHICH SGLUTIONS ARE 
FOUNC FOR WHICH ONLY THE VARIABLES IN CERTAIN SUBSETS OF 
THE SET OF INDEPENDENT VARIABLES ARE ALLOWED TO tiAVE 
NONZERO COEFFICIENTS. THESE SUBSETS ARE CHOSEN BY HAVING 
A VARIABLE ADJOINED TO OR DELETED' FROli'I A PREVIOUS SUBSET 
AND ARE THE BEST SET FOUND FOR THAT MANY VARIABLES UP TD 
THAT STAGE, ACCORDING TO THE CRITERION OF LEAST SQUARES. 
THIS PROGRAM IS A STANDARD FORTRAN MONITCJR JOB. 

7090-1334JPGAL. GAUSSIAN OR LOBATTO 
INTEGRATION SUBROUTINE 

AVAILABLE 4TH' QUARTER 1962. 
ORDER FROM PROGRAM IHSTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1334JPGAL 

AUTHOR ••• R. JI RKA 
JET PROPULSION 
4800 OAK GROVE DRIVE 
PASADENA 3 1 CALIF. 

DIRECT INQUIRIES TO AUTHOR 

GAL IS A FAP WRITTEN SUBROUTINE PROGRAM. GAL CAN HANDLE 
MULTIPLE CASES AS WELL AS MULTIPLE INTEGRALS. GAL RETURNS 
TO THE CALLING ROUTINE FOR EVALUATION OF THE INTEGRANDS. 
ALL CONSTANTS FOR GAUSSIAN AND LOBATTC FORMULAS ARE 
INTERNALLY STORED. GAL ALSO HAS INTERRUPTION CAPABILITIES. 

7090-1335WHCAN CYLINDER ANALYSIS 
AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAlil DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1335WHCAN 

AUTHOR ••• w. KUNKEL 
WESTINGHOUSE ELECTRIC CORP. 
EAST PITTS. PA. 

DIRECT INQUIRIES TO AUTHOR 

CALCULATES THE STRESSES JN CYL. GECMETRIES CAUSEC BY 
IMPOSED LOADS. lT SCLVES THE SYSTEM OF RESTRAINTS BY USING 
THE SHORT CYLINDER COEFFICIENTS DEVELOPED IN THE THEORY OF 
BEAMS ON ELASTIC FOUNDATION. DEFLECTICNSr ROTATIONS, ANO 
THREE PRINCIPAL STRESSES ARE CALCULATE:O AT A NUMBER OF 
POINTS THROUGHOUT THE GEOMETRY. RESTRICTIONS NO OTHER 
ROUTINES ARE RHUIREO BUT THE STANDARD LIBRARY ROl..jTJNES 
FROM TAPE A FORTRAN PROGRAM MACHINE REQUIREMENTS 7090 l6K 
3 TAPES INPUT, OUTPUT, AND LIBRARY. NO ORUM. 

7090-1336T JMRAP MEIGHTED REGRESSION ANALYSIS 
PROGRAM 

AVAILABLE 4 TH QUARTER 196 2. 
ORDER FROM PROGRAfi' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1336T JWRAP 

AUTHOR ••• M. FlMPLE 
SANDIA CORPCJRATION 
SANCIA BASE 
ALBUQUERQUE NEW MEXICO 

DIRECT INQUIRIES TO AUTHOR 

PERFORMS MULTIPLE LINEAR REGRESSION Ot.I AS MANY AS 80 
INDEPENDENT ANO 25 OEPENCENT VARIABLES. WEIGHTED OBSERVA-
TIONS OPTIONAL. TRANSFORMATIONS ANO CODING OF INPUT DAU 
BY SIHPLE INTERPRETIVE SYSHM. SELECTS SIGNIFICANT SUBSET 
OF INDEPENDENT VARIABLES BY FIXED F DR FIXED PROBABILITYr 
DELETING LEAST SIGNIFICANT VARIABLES CNE AT A TIME. GUTPl.JT 
INCLUDES REGRES!:>lON AND CORRELATIGN PARAMETERS AT EACh 
STEP. FINAL LISTING OF RESICUALS AND DATA OPTIONAL. PRO-
GRAMMED IN FClRTRAN AND FAP FCR 709/90 FORTRAN MONITOR 
OPERATION. I 32K CORE RE<;:UIREO I 

R~QUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

7090-131t2ERLPA PROGRAM FOR X-RAY INTENSITY 
DATA CORRECTION 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM OISTRIBU:rION CENTER 
SPEC.IFY FILE NUMBER 7090-1342ERLPA 

AUTHOR ••• J. VAN DEN HENCE 
ESSO RESEARCH &. ENGINEERING 
P.O. BOX 209 
MADISON N.J. 

DIRECT INQUIRIES TO AUTHOR 

IT C.ORRECTS FOR EQUI-INCLINATION At>.0 NORMAL-BEAM 
DATA, FOR SPHERICAL AND CYLINDRICAL SPECIMENS. THE PROGRAM 
IS INTENDED FOR USE WITH THE IB MONITOR. 

7090-1343ERSCO PROGRAM FOR CALCULATION OF 
ANGLE SETTINGS 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l343ERSCO 

AUTHOR ••• J. VAN OEN HENCE 
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CONTINUED FRGM PRIOR CCLUHN--
ESSC RESEARCH & ENGINEERING 
P.O. BOX 209 
MADISON N.J. 

DIRECT INQUIRIES TO AUTHOR 

FOR THE G.E. SINGLE CRYSTAL ORIENTER. X-RAY DATA 
INTENDED FOR USE WITH THE I.B. FORTRAh MONITOR. 

7090-1344ERFR2 CRYSTALLOGRAPHIC FOURIER 
SUMMATION PROGRAM 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAfi' CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1344ERFR2 

AUTHORS •• W. SLY O. SHOEMAKER 

DIRECT INQUIRIES TO •• 
J • VAN DEN HE NOE 
ESSO RESEARCH AND ENGINEERING 
P. D. BOX 209 
MADISON N.J. 

J. VAN OEN HENCE 

FOR ALL SPACE GROUPS - 2 AND 3 DIMENSlDNALEXTENSION OF 704 
PROGRAM OF SLY - SHOEMAKER INTENDED FUR USE WITH I B 
FORTRAN MONITOR COMPLETE WRlTE UP IS AVAILABLE. 

7090-131t6ME3DLS THREE OlllENSIONAL LEAST 
SQUARE FIT 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1346ME3DLS 

AUTHOR ••• B. SOKKAPPA 
MITRE CORPORATION 
P. Q. BOX 208 
BEDFORD MASS. 

DIRECT INQUIRIES TO AUTHOR 

GIVEN A SET OF POINTS I X I I / 1 Y I l /, Z I I I I l'IHERE 
Z IS A FUNCTION OF X ANO Y, THE PROGRAM, 3DLSr FINDS THE 
COEFFICIENTS OF THE BEST POLYNOMIAL IN THE LEAST SQUARE 
SENSE. THE EXPONENTS OF X AND Y MUST BE SPECIFIED. Ti-;E 
COMPUTED VALUES OF Z ANO THE 01 FFERENCES ANC THE ROOT-MEAN­
SQUARE ERROR ARE CONT AI NED IN THE OUTPUT AS WELL AS lHE 
COEFFICIENTS. 

7090-13470LKWIC KEY-WORD-IN-CONTEXT PACKAGE 
/KWIC I/ 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM OJ STRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-13470LKWIC 

AUTHOR ••• R. V. WADDING 
l BM SPACE GUIDANCE CENTER 
OWEGO, N. Y. 

DIRECT ~NQUIRIES TO AUTHOR 

THIS IS A PROGRAM PACKAGE FOR THE 7090 WHICH CAN BE USED 
TO INDEX BOOKS, PERIOOICALSr TECHNICAL REPORTS, ETC. IT 
CONSISTS OF SEVERAL PROGRAMS ANO SORTS WHICH PRODUCE KEY 
WORD LISTS, AUTHOR LISTS, AND BIBLIOGRAPHY LISTS. THE 
STANDARD IB9SOftT PROGRAM IS NECESSARY FOR THIS PACKAGE. 
THE PROGRAM IS A 7090 VERSION OF PK KhIC. 

REQUESTOR MUST SUBMlT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

7090-13480LKWJC KEY-WORD-IN-CONTEXT PACKAGE. 
/KWIC II/ 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-134BOLKWIC 

AUTHOR ••• R. V. WADDING 
IBM SPACE GUIOANCE CENTER 
OWEGO, N. Y. 

DIRECT INQUIRIES TO AUTHOR 

THIS IS A PROGRAM PACKAGE FOR THE 7090 WHICH CAN BE USED 
TO INDEX BOOKS, PERIOOJCALSr TECHNICAL REPORTS, ETC. IT 
CONSISTS OF SEVERAL PROGRAMS AND SORTS WHICH PRODUCE KEY 
WORD LIST5r AUTHOR LISTS, AND BIBLIOGRAPHY LISTS. THE 
STANCARD IB9SORT PROGRAM JS NECESSARY FOR THIS PACKAGE. 
THE PROGRAM IS A 7090 VERSION OF PK KWIC. THIS PROGRAM 
USES THE FIRST AUTHOR FIELC AS THE REFERENCE CODE. 

REQUESTOR HUST SUBMIT l TAPE FOR BASlc;. PROGR.AM MATERIAL. 

7090-1349NA8986 DEC.RD, DECl .. AL READ 
AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRA"1 DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1349NA8986 

AUTHOR ••• J. WRIGHT 
NCR TH AMERICAN AV I AT ION, INC. 
DEPT. 181-084 
LOS ANGELES 9, CALIFORNIA 

OJRECT INQUIRIES TO AUTHOR 

FORTRAN SUBROUTINE TO READ A VARIABLE NUMBER OF PIECES OF 
FLOATING POINT DATA INTO AN ARRAY. ONLY THE INFORMATION 
SPECIFIED IS READ INTO STORAGE. 

7090-1350JPIOTR 1/0 TRAP SUPVSR. 
AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1350JPIOTR 



CONTINUED FROM PRIOR PAGE--

AUTHOR ..... WllLIAM J. THOMAS 
JET PROPULSION LABORATORY 
4800 OAK GROVE DRIVE 
PASADENA, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

COMPATIBLE WITH NON TRAPPING 1-0 COOING PROVIDES THE 
FOLLOWING FEATURES-COMPATIBLE WITH NON TRAPPING 1/0 SUB­
ROUTINES-STACKS 1/0 OPERATIONS-LESS THAN 700 WORDS IN SIZE­
AUTOMATI C REDUNDANCY PROCEDURES. 

l090-1351NA8987 TABLE LOOKUP SUBROUTINE, TLU 
AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAI": DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1351NA8987 

AUTHORS •• J. KOJ IHA 

DIRECT INQUIRIES TO •• 
E. EVERS GLE 

E. EVERSOLE 

NORTH AMERICAN AVIATION, INC. 
DEPT. 282-130 
LOS ANGELES 9, CALIFORNIA 

FORTRAN SUBROUTINE TO PERFGRM TABLE LOOK-UP WITH LINEAR 
INTERPOLATION, ON EITHER TWO-OR THREE-CIHENSIONAL TABLES 
STORED IN A SPECIFIC FCRMAT. Wlll HANDLE MORE THAN ONE SET 
OF DEPENDENT VARIABLES PER TABLE. A SECOND-LEVEL SUB-
ROUTINE, RATIO, IS INCLUDED IN TtiE DECK. 

l090-1353MIFPll FORTRAN II POST MORTEii 
AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1353MIFPM 

AUlHORS •• OR. F. J .. CORBATO M. M. DAGGETT 

DIRECT INQUIRIES TO •• 
OR. F.J. CORBATO 
COMPUTATION CENTER M. I. T. 
CAMBRIDGE, MASS. 

LYNOALEE KORN 

ALLOWS TERMINAL ANO BREAKPOINT DUMPS OF CORE IN RELOCAT­
ABLE AND ABSOLUTE LOCATIONS IN SEVERAL MODES ALONG WITH 
MACHI NE CONDITIONS. ALLOWS DUMPS OF TAPES PREPARED BY 
FORTRAN PROGRAMS. REQUESTS ARE SUBPROGRAM ORIENTED. TER-
MINAL REQUESTS NEED NOT BE COMPILED. 

REQUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

7090-1354JPMARK ADAMS-MOULTON, RUNGE-KUTTA 
INTEGRATOR 

AVAi LAB LE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l354JPMARK 

AUTHORS •• D. E. RICHARDSON G. GIANOPULOS 

DIRECT INQUIRIES TO •• 
DONALD E. RICHARDSON 
4800 OAK GROVE DRIVE 
PASADENA, CALIFORNIA 

SOLVES lST J OF A SET N OF lST ORDER DIFFERENTIAL 
EQUATIONS SIMULTANEOUSLY. USES ADAMS-MOULTON WITH RUNGE­
KUTTA 4TH ORDER TO GENERATE BACKWARD CIFFERENCES. 
INTEGRATlON CAN BE INTERRUPTED ON INOEPENDENT DR DEPENOENT 
VARIABLES. ADAMS-MOUL TON ORDER IS LESS THAN 9. 

1090-1356509216 ROUND FLOATING-POINT NUMBERS 
AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FI LE NUMB ER 7090-1356 SD9216 

AUTHOR ••• O. D. TUNNICLIFF 
SHELL DEVELOPMENT COMPANY 
EMERYVILLE, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

A SUBROUTINE WHICH ROUNDS RESULTS CF CALCULATIONS TO ANY 
REQUIRED NUMBER OF SIGNIFICANT FIGURES. THE ROUNDED RESULT 
IS IN THE FORM OF A HOLLERITH WORD AND CCNSEQUENTLY IS 
LIMITED TO A MAXIMUM OF 6 CHARACTERS. THE NUMBER OF 
SIGNIFICANT FIGURES, THE MAXIMUM NUMBER OF DECIMALS, Tt-E 
NUMBER OF CHARACTERS IN THE HOLLERITH RESULT AND THE 
LOCATION OF THE DECIMAL POINT MAY EITHER BE SPECIFIED OR 
MAY BE CALCULATED IN THE CALLING PROGRAM. 

7090-1357PMCOHB COMBIN-A COMBINATORIAL 
PROGRAM 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7C90-l357PMCOMB 

AUTHOR ••• C. E. PARKER 
CODE 01-2 
BOX l/P,.H.R 
POINT MUGU, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM ENUMERATES THE COMBINATIONS OF N THINGS 
TAKEN K AT A TIME. THE USER SPECIFIES N IN COLUMNS l ANO 2 
ANO K IN COLUMNS 3 ANO 4. THE PROGRAM REQUIRES 315 
LOCATIONS /DECIMAL/ AND PRODUCES 3r000 COMBINATIONS PER 
MINUTE ON THE 7090. . 

7090-1359GC0008 RANDOM NUMBER GENERATOR 
UNIFORM ON 0 TO 1 

AVAILABLE 4TH QUARTER 1962. 

Section B 

CONTINUED FROM PRIOR COLUMN--
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1359GC0008 

AUTHOR .... A. W. KAERCHER 
DIGIT Al CCHPUTER GROUP 
GRUMMAN AIRCRAFT/PLANT 5 
BETHPAGE, L.I., NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

TO GENERATE PSEUDO-RANDOM NUMBERS SATISFYING THE 
RECTANGULAR DISTRIBUTION ON /O,l/. THE NUM1:1ERS ARE 
IN NORMALIZED FLOATING POINT FORM. 

7090-1360GC0009 RANDOM NUMBER GENERATOR 
NORMAL WITH MEAN ZERO AND STANDARD DEVIATION ONE 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1360GC0009 

AUTHOR.• .A. \iii. KAERCHER 
DIGITAL COMPUTER GROUP 
GRUMMAN AIRCRAFT/PLANT 5 
BETHPAGE, L.I., NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

TO GENERATE PSEUDO-RANDOM NUMBERS SATISFYING THE 
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NORMAL DISTRIBUTION WITH MEAN ZERO ANL STANOARD DEVIATION 
ONE. THE NUMBERS ARE IN NORMALIZED FLOATING POINT FORM. 

7090-1361GC0010 PROGRAM TO READ OUT OCTAL 
DATA FROM ROH FOR REINITIALIZATION 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRlBUTION CENTER 
SPECIFY FILE Jl4UMBER 7090-1361GC0010 

AUTHOR ••• A. "· KAERCHER 
DIGITAL COMPUTER GROUP 
GRUMMAN AIRCRAFT/PLANT 5 
BETHPAGE, L.l., NEW YORK 

DIRECT INQUlRIES TO AUTHOR 

TO ENTER ROM AND RETURN WITH THE I TH ELEMENT OF THE FIXED 
POINT SEQUENCE WHICH ROM HAS GENERATED, ANO TO RETURN THIS 
NUMBER IN THE FORM OF A 12 OIGIT OCTAL WORO TO THE 
CALLING PRCGRAM. 

7090-1362GC0011 PROGRAl'4 TO READ IN OCTAL 
DATA TO ROM FOR REINITIALIZATION 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l362GC0011 

AUTHOR ••• A. W. KAERCHER 
DIGITAL COMPUTER GROUP 
GRUMMAN AIRCRAFT/PLANT 5 
BETHPAGEr L.J., NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

TO ENTER ROH AND RE-STORE THE I TH ELEMENT OF THE FIXED 
POINT SEQUENCE WHICH ROH HAS PREVIOUSLY GENERATED. THIS 
ELEMENT WILL BE IN THE FORM OF A 12 CIGIT OCTAL WORD. 

7090-1363GC0012 EXPLICIT DOUBLE PRECISION 
SOLUTIONENERAL CUBIC WITH REAL COEFFICIENTS ANO SINGLE PRECISION 1/0 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1363GC0012 

AUTHOR ••• ERIK K. JAEOE 
DIGITAL COMPUTER GROUP 
GRU~1MAN Al RC RAFT PLANT 5 
BETHPAGEt L. I., NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

TO SOLVE EXPLICITLY THE GENERAL CUBIC EQUATION WITH REAL 
COEFFlCIENTS. A SUB l X CUBED PLUS A SUB 2 X SQUARED PLUS A SUB 
3 X PLUS A SUB 4 EQUALS ZERO. 

7090-1364GC0013 EXPLICIT DOUBLE PRECISION 
SOLUTIONENERAL CUBIC WITH REAL COEFFICIENTS ANO DOUBLE PRECISION lNPlJT 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1364GC0013 

AUTHOR ••• ERIC K. JAE CE 
DIGITAL CCMPUTER GROUP 
GRUMMAN AIRCRAFT/PLANT 5 
BETHPAGEr LONG ISLAND, NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

TO SOLVE EXPLICITLY THE GENERAL CUBIC EQUATION WITH REAL 
COEFFICIENTS. A SUB l X CUBED PLUS A SUB 2 X SQUARED PLUS 
A SUB 3 X PLUS A SUB 4 EQUALS ZERO. 

7090-1365GC0014 EXPLICIT DOUBLE PRECISION 
SOLUTION OF 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1365GC0014 

AUTHOR ••• ERIC K. JAECE 
D JG IT AL COMPUTER GROUP 
GRUMMAN AIRCRAFT/PLANT 5 
BETHPAGE, LONG ISLAND, NEW YORK 
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CONTINUED FROM PRIOR PAGE--

DIRECT INQUIRIES TO AUTHGR 

TO SOLVE EXPLICITLY THE GENERAL QUARTIC EQUATION WITH REAL 
COEFFICIENTS- A SUB .1 X TO THE FOURH1 PLUS A SUB 2 X 
CUBED PLUS A SUB 3 X SC:UAREO PLUS A SUB 'i X PLUS A SUB 5. 

7090-1366GC0016 EXPLICIT DOUBLE PRECISION 
SOLUTION .QF 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l366GC0016 

AUTHOR ••• ERIC K. JAEOE 
DIGITAL COMPUTER GROUP. 
GRUMMAN AIRCRAFT/PLANT 5 
BETHPAGE, LCNG ISLAND, NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

TO SOLVE EXPLICITLY THE GENERAL QUARTIC EQUATION ~ITH REAL 
COEFFICIENTS- A SUB 1 X TO THE FOURTH PLUS A SUB 2 X 
CUBED PLUS A SUB 3 X SQUARED PLUS A SUB 4 X PLUS A SUB 5. 

7090-U67HSSIFT sHARE l•JERNAL FORTRAN 
TRANSLATOR 

AVAi LAB LE 4TH QUARTER 1962. 
ORDER FROM PROGRAJi! DISTRIBlJTION CENTER 
SPECIFY FILE f'IUMBER 7090-1367HSSJFT 

AUTHORS •• SHARE FORTRAN COlitMJTTEE 
1271 AVE. OF AMERICAS 
NEW YORK 20, N. Y. 

DIRECT INQUIRIES TO AUTHOR 

AUTOMATICALLY TRANSLATES A FORTRAN JJ SOURCE PROGRAM OR 
SUBPROGRAM INTO A FORTRAN JV SOURCE PROGRAM. SIFT JS A 
STANDARD THRE:E-LINK FORTRAN CHAIN PROGRAM DESIGNED TO RUN 
UNDER CONTROL CF THE 32K FORTRAN MONITOR SYSTEM. THE 
PROGRAMS TO BE CONVERTED ARE CONSIDERED DATA ANO ARE PLACED 
BEHIND THE DATA CONTROL CARD JN THE DECK. 

REQUESTOR MUST SUBlitlT l TAPE FOR BASIC PROGRAM MATERIAL. 

7090-1368UMUMSY UNIVERSITY OF MICHIGAN EXEC. 
SYSTEM FOR IBM 709-7090 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM OISTRJBUTJON CENTER 
SPECIFY FILE NUlitBER 7090-l36BUlitUMSY 

AUTHORS •• UNJVERSITY CF MICHIGAN COMPUTING CENTER 

DIRECT JNQUJRJES TO •• 
BERNARD A. GALLER 
COHPUT ING CENTER 
UNIV. OF MICH. 
ANN ARBOR MICHIGAN 

A COMPLETE, VERY EFFICIENT EXECUTIVE SYSTEM FOR THE 
709-7090 INCLUDING MAO, FORTRAN, AND UMAP /A MODIFICATION 
OF BE FAP/. DISTRIBUTION TAPES CONTAIN SYMHOLJC DECKS, 
BINARY DECKS, AND COMPLETE WRITE-UPS FOR Tt-.E USE OF THE 
SYSTEM, AS WELL AS SELF-GENERATING MA!JTER TAPES AND SYSTEM 
EDIT DECKS. 

REQUESTOR MUST SUBMIT 5 TAPES FOR BASIC PROGRAM MATERIAL. 

7090-1369HSSCH" STORAGE TO CARD HOLLERITH 
MODIFIED 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1369HSSCHM 

AUTHORS •• SHARE FORTRAN COMMITTEE 
1271 AYE. OF AMERICAS 
NEW YORK 20, N. Y. 

DIRECT INQUIRIES TO AUTHOR 

WITH FORTRAN II OPERATING UNDER THE FORTRAN MONITOR, THIS 
SUBPROGRAM WlLL WRITE CARD IMAGES ON TAPE 7 WHEN ON-LINE 
PUNCHING JS DEMANDED. 

7090-UlDRLAHD SMASHT /SHARE VERSION Ill 
AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAfl. DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l370RLA140 

AUTHOR ••• HOWARD FRI EDEN 
2500 COLORADO AVE. 
SANTA MONICA, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

A TWO PASS COMPILER OESIGNEC TO REPLACE THE COMPILER AND 
MODIFY AND LOAD PARTS OF THE SOS SYSTEM ANO TO WORK IN 
CONJUNCTION WITH THE REMAINDER OF THE SOS SYSTEM. 

REQUESTOR MUST SUBJ"llT 2 TAPES FOR BASIC PRCGRAM MATERIAL .. 

7090-1373NUEIG3 EIGENVALUES OF REAL MATRICES 
AVAILABLE lST QUARTER 1963 .. 
ORDER FROM PROGRAM DJSTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1373NUEIG3 

AUTHOR ••• B. N. PARLETT 
NEW YORK UNIVERSITY A.E.c. 
4 ltASHINGTON PLACE 
NEW YORK 3, N.Y. 

Section B 

CONTINUED FROM PRIOR COLUMN--

DIRECT INQUIRIES TO AUTHOR 

THIS RIJUTINE COMPUTES THE EIGENVALUES OF A GIVEN REAL 
litATRIX A. IT REDUCES MATRIX A TO HES~ENBERG FORM H BY 
ELEMENTARY SIMILARITY TRANSFORMATIONS. THE CHARACTERISTIC 
POLYNOMIAL AND ITS DERIVATIVES ARE EVALUATED BY AN 
EXTENSION OF HYMANS METHOD. EACH EIGENVALUE OF H I AND SO 
OF A/ IS FOUND ITERATIVELY USING A HOOJFJCATION OF 
LAGUERRES METHOD. 

7090-1374RLWLF WRITE SMASHT LIBRARY FILE 
AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1374RLWLF 

AUTHORS •• HOWARD FRIEDEN 

DIRECT INQUIRIES TO •• 
HOWARD FRI EDEN 

JOHN KNEEMEYER 

SYSTEMS DEVELOPMENT CORP. 
2500 COLORADC AVE. 
SANTA MONICA, CALIF. 

WRITES LIBRARY FILE FOR SMASHT COMPILER. INPUT IS SMASHT 
DECKS AND ITEM CONTROL CARDS. WITH OPTIONAL CHANGE CARDS 
AND GLD LIBRARY FILE. OUTPUT JS NEW LIBRARY FILE ON SYSUO? 
AND SYSTEM TAPE WITH NEW LIBRARY FILE ON SYSU03. 

7090-1375NUMLEW EIGENVALUE-EIGENVECTOR 
ROUTINE REAL SYMMETRIC MATRICES 

AVAILABLE !ST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1375NUMLEW 

AUTHORS •• SAM GREENSPAN 

DIRECT INQUIRIES TO •• 
SAM GREENSPAN 

AUBEY ROTHENBERG 

NEW YORK UNIVERSITY A.E.C. 
4 WASHINGTON PLACE 
NEW YORK 3, N.Y. 

THIS ROUTINE COMPUTES ALL THE EIGENVALUES ANC VECTORS 
OF A REAL SYMMETRIC MATRIX USING HOUSEHOLDERS METHOD TO 
REDUCE THE MATRIX TO TRIDIAGONAL FCRM. THE EIGENVALUES ARE 
THEN ISOLATED USING STURM SEQUENCING ANO FINALLY THE 
VECTORS ARE FOUND BY WILKJNSONS METHOD. 

7090-1376BEFIND SORT ROUTINE /FLOATING POINT 
DR FIXED POINT/ 

AVAILABLE !ST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1376BEFJND 

AUTHOR ••• D .. LOGAN 
BELL TELEPHONE LABORATORIES, INC. 
HOLMDEL, N.J. 

DIRECT INQUIRIES TO AUTHOR 

BE FIND IS A FAP SUBROUTINE WHICH, WHEN GIVEN A LIST OF 
NUMBERS, WILL RETURN TO THE CALLING PROGRAM THE SMALLEST 
NUMBER JN THE LIST AND ITS RELATIVE LOCATION. IT WILL ALSO 
PLACE A NEW NUMBER IN A SPECIFIED LOCATICN IN THE LIST AND 
RETURN TO THE CALLING PROGRAM THE VALUE ANO LOCATION OF 
THE SMALLEST NUMBER IN THE ALTERED LIST WITH HIGH SPEED. 

7090-1378MWFBIN FORTRAN FULL BINARY INTERGER 
ARITHMETIC & CONV. ROUTINE 

AVAILABLE !ST QUARTER 1963. 
ORDER FROlit PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l378MWFBIN 

Al.JTHORS •• KALON KELLEY R.B. BURKSON 

DIRECT INQUIRIES TO •• 
HCWARD O. WACTLAR 
COOPERATIVE CCMP. LAB. 
M. I. T. 
CAMBRIDGE 39, MASS. 

TO ADD 1 SUBTRACT, MULTIPLY, DIVIDE AND CONVERT TC ANC FROM 
BCD CHARACTERS FULL BINARY WORDS IN FORTRAN COCED PROGRAMS.,, 
INDICATORS FOR ADD AND SUBTRACT OVERFLOW AND DIVIDE CHECK 
FOR DIVISION BY ZERO ARE INCLUDED. 

7090-1379RSMFOR PRODUCT FORM LINEAR 
PROGRAMMING CODE 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l379RSMFOR 

AUTHOR ••• R. J. CLASEN 
RAND CC.RP • 

. 1700 MAIN ST. 
SANTA MONICA, CALIF. 

DIRECT INQUIRIES TO i\UTHOR 

A PRODUCT FORM LINEAR PROGRAMMING CODE THAT SETS 
DIMENSIONS DEPENDING ON iHE SIZE OF THE PROBLEM INPUT .. 
THIS ENABLES ONE TO DO LARGER PROBLEMS WITH THIS CODE THAN 
WITH THE PREVIOUS ALL-IN-CORE ROUTINES. THIS PROGRAM 
FEATURES SUCH CONVENIENCES AS SYMBOLIC CONTROL CARDS. 

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

7090-1381SCRNKT FORTRAN INTEGRATION 
SUBROUTINE /RUNGE-KUTTA/ 

~ AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
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SPEC lFY FILE NUMBER 7090-1381SCRNKT 

AUTHOR ••• E. HIRSH 
CALIFORNIA RESEARCH CORP. 
RICHMOND, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

SUBROUTINE ENTRANCE BY CALL. AUTOMATIC STEP ADJUSTMENT 
TO PRESERVE RELATIVE ERROR SPECIFIED. REQUIRES 2500 
LOCATIONS. 

7090-13MRWNP4F FLOATING POINT /N/ VARIATE 
PROBABILITY INTEGRAL 

AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
S~ECIFY FILE NUMBER 7090-1381tRWNP4F 

AUTHOR.,. .RUTH GITTELMAN 
SPACE TECHNOLOGY LABORATORIES, INC. 
ONE SPACE PARK 
REDONDO BEACH, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

OBTAINS THE INTEGRAL /P/ OF THE NORMAL FREQUENCY OVER 
ANY REGIONS. REQUIRES 274 CELLS PLUS 3 CELLS OF COMMON. 
TIMING WHEN N EQUALS 2 .3 SECONDS -- N EQUALS 3 TEN 
SECONDS -- N EQUALS " 1··1UR MINUTES .. 

7090-1395MITME A FAP CODED SUBPROGRAM 
AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l395MITME 

AUTHORS •• M.M,. DAGGETT 

DIRECT INQUIRIES TO •• 
F.J. CORBATCI 
M. I. T. 

F.J. CORBATO 

ROOM 26-142 
CAMBRIDGE 39, MASS. 

FOR USING INTERVAL TIMER CLOCK /RPQ F89349/ ON 7090, 
DURING USER EXECUTION TIME ONLY. PROVIDES USAGE OF CLOCK 
AS STOP WATCH, ALARM CLOCK OR BOTH. 

7090-1396MI TMR A FAP CODED SUBPROGRAM 
AVAILABLE lST QUARTER 1963,. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1396MITMR 

AUTHORS ... M.M. DAGGETT f. J. CORBATO 

DIRECT INQUIRIES TO •• 
F.J. CORBATO 
H .. I. T. 
ROOM 26-142 
CAMBRIDGE 39, MASS. 

FOR USING INTERVAL TIMER CLOCK /RPQ F89349/ ON 709C, 
INTEGRATED WITH THE FORTRAN MONITOR SYSTEM. PROVIDES USAGE 
OF CLOCK AS STOP WATCH, ALARM CLOCK OR BOTH AND AUTOMATIC 
JOB TERMINATION. 

l090-139BNULGAM LOG Of THE GAMMA FUNCTION 
FOR COMPLEX ARGUMENT 

AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1398NULGAM 

AUTHOR ••• MAX GOLDSTEIN 
N.Y.u. - A.E.c .. 
4 WASHINGTON PLACE 
NEW YORK 3, N.Y. 

DIRECT INQUIRIES TO AUTHOR 

THIS FAP COOED ROUTINE COMPUTES THE LOG OF THE GAMMA FUNC­
TION FOR COMPLEX ARGUMENT, U EQUALS RE LN GAMMA FUNCTION 
/X&IY/, V EQUALS IM LN GAMMA FUNCTION /C&IY/, WHERE X ANO Y 
ARE NORMALIZED FLOATING POINT NUMBERS. 

7090-139ciSDGP90 GRADIENT PROJECTION METHOD 
FOR NONLINEAR PROGRAMMING 

AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1399SOGP90 

AUTHOR ••• RUTH P. MERRILL 
SHELL DEVELOPMENT CO. 
EMERYVILLE, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

MAXIMIZES A NONLINEAR FUNCTION SUBJECT TO LINEAR 
CONSTRAINT INEQUALITIES ANO EQUALITIES USING GRADIENT 
PROJECTION ALGORITHM. HANDLES UP TO 108 VARIABLES AND 270 
COtii!STRAINTS.. REQUIRES A SUBROUTINE PROFIT FOR THE FUNC-
TION BEING MAXIMIZED. A GENERAL QUADRATIC PROFIT SUB-
ROUTINE IS PROVIC:EO.. PROGRAM l~CLUDES OWN INPUT/OUTPUT 
ROUTINES BUT OPERATES UNDER FORTRAN MONITOR SYSTEM. 

7090-1402SIGIOH IOH INCLUDING FREE FJELD 
INPUT 

AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-l402SIGIOH 

AUTHOR ••• OR. O. GINGERICH 
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DIRECT INQUIRIES TO •• 
SI SHARE LI BRA RIAN 
SMITHSONIAN ASTROPHYSICAL OBSERVATORY 
60 GARDEN STREET 
CAMBRIDGE 38, MASS. 

STANDARD 709/7090 IOH, SLIGHTLY LENGTHENED TO INCLUDE G 
TYPE FORMAT FOR FREE FIELD INPUT. 

7090-1404NSABDL ABSOLUTE BINARY OCTAL LOADER 
UPPER 

AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1401tNSABOL 

AUTHOR .... GARY A. SMITH 

DIRECT INQUIRIES TO ... 
DIR. NATIONAL SECURITY AGENCY 
FT. G.G. MEADE, MARYLAND 
ATTN. C41 

1. TO LOAD AND CHECK STANDARD SHARE ABSOLUTE BINARY 
AND TRANSFER CARDS.. 2. TO LOAD UP TO FCUR-PER-CARD OCTAL 
CORRECTION CARDS. RESTRICTIONS- 1. THIS LOADER WILL NOT 
HANDLE RELOCATABLE BINARY CARDS. 2. THIS PROGRAM WILL 
LOAD ONLY THE FOLLOWING TYPE OF CAROS- /A./ STANDARD 
SHARE ABSOLUTE BINARY CARDS. THE CHECK SUM WILL BE IGNORED 
IF 9R IS BLANK OR IF 9L COLUMN 3 IS PUNCHED. /8./ OCTAL 
CARDS. THE OCTAL CARO MAY CONTAIN UP TO FOUR WORCS. WORDS 
MUST BE PUNCHED IN LOGICAL WORD FORM /E.G., THE INSTRUC­
TION -075400 l 00000 MUST BE PUNCHED 475400100000/ .. 
LOADING PROCEEDS FROM LE:FT TO RIGHT AND IGNORES ANY WORDS 
WHICH HAVE A BLANK OR ZERO LOCATION FIEU::. 

7090-14068ETISR TIME SERIES SUBROUTINE 
PACKAGE 

AVAILABLE lST QUARTER 1963 .. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1406BETISR 

AUTHORS ... M. J. R .. HEALY B.P. BOGERT 

DIRECT INQUIRIES TO .... 
B.P. BOGERT 
BELL TELEPHONE LAB. 
MURRAY HlLLt N.J. 

THE TISER PACKAGE COMPRISES A SET OF FORTRAN SUBROUTINES 
FOR PROCESSING TIME SERIES. A DISCUS~ION OF THE 
CONSTRUCTION AND THE USE OF EACH SUBROUTINE IS CONTAINED 
IN INDIVIDUAL WRITE-UPS. 

7090-1417MLHFSS HARTREE-FOCK-SLATER 
SELF-CONSISTENT ATOMIC FIELD PROGRAM-TABULAR DISPLAY PROGRAM 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1417MLHFSS 

AUTHORS ... FRANK HERMAN SHERWOOD SKILLMAN 

DIRECT INQUIRIES TO •• 
FRANK HERMAN 
DEPT. 52-40 BLDG. 20I 
LOCKHEED RESEARCH LAB. 
PALO ALTO, CALIF. 

THE ATOMIC FIELD PROGRAM YIELDS- UNABRIDGED SELF-CON-
SISTENT SOLUTICN OF NON-RELATIVISTIC HARTREE-FOCK-SLATE!l 
EQUATIONS FOR ANY ATOM OR ION IN PERIODIC TABLE- POTENTIAL-
EIGENVALUES- AND RADIAL WAVE FUNCTIONS. TABULAR DISPLAY 
ABRIDGES SOLUTION FOR DISPLAY. WRITTEN IN FORTRAN. 

709D-1418MIMAD GENERAL PURPOSE ALGEBRAIC 
COMPILER 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAfil. DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l418HIMAD 

AUTHORS •• R. C. DALEY M. M. DAGGETT 

DIRECT INQUIRIES TO •• 
F. J. CORBATO 
COMPUTATION CENTER .. 

F. J. CORBATO 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CA"1BRIOGE 39, MASS. 

THE ADDITION OF MAD TO VERSION 2 OF THE FORTRAN MONITOR 
SYSTEM REQUIRES ONE HORE CHANGE THAN WAS NOTED IN THE SHARE 
DISTRIBUTION NC. 1308.. THIS ADDITION IS NEEDED TO 
CORRECTLY POSITION THE SYSTEM TAPE AFTER A FORTRAN 
CGMPILATION IN RHICH THE * LIBE CARO IS USED. FOR USE IN 
THE FORTRAN-FAP 709/7090 32K MONITOR SYSTEM. 

7090-1421GPL3PG PERTURBATOR GENERATOR 
AVAILABLE 2ND QUARTER 1963 .. 
ORDER FROM PRCGRAH DISTRIBUTICN CENTER 
SPECIFY FILE NUHBER 7090-l421GPL3PG 

AUTHOR.• .LANE K. OE~EES 

DIRECT INQUIRIES TO •• 
W. J. HEFFNER 
GENERAL ELECTRIC CO .. 
V.F .. S. T.c .. , RCOM 4620-U 
P.O .. BOX 8555 
PHILADELPHIA 11 PA. 

THIS AC::OITION TO THE DEBUGGER IS TC PROVIDE A CONVENIENT 
MEANS OF STUDYING THE EFFECTS OF SUCl-i THINGS AS MACHINE 
ROUND-OFF, SIGNIFICANT DIGITS, ANO NUMERICAL METHODS ON 
RESULTS FROM FORTRAN PROGRAMS. THE DEBUGGER HAS BEEN 
MODIFIED SLIGHTLY TO COMPILE INSTRUCTIONS TO CHANGE THE 
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VALUE CF A VARIABLE. THESE INSTRUCJIGNS ARE COMPILEC 
IMMECIATELY AFTER THOSE WHICH PROVIDE FOR THE "4CRMAL 
DEBUGGER DUMP OUTPUT. NORMAL DEBUGGER TYPE STATEMENTS ARE 
USED WITH THE EXCEPTION THAT THE WORD CUMP JS REPLACE!:: BY 
THE WORD AAAAP AND THREE CONTROL WORCS ARE PROVIDED FGR IJSE 
IN THE LIST PORTION OF Tt!E STATEMENTS. 

7090-1422.UMUMMT TRANSPORTATION PROBLEM WITH 
FEW SHIPPERS 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1422UMUMHT 

AUTHOR ••• B. A. GALLER 
COMPUTING CENTER 
UNIVERSITY Of MICHIGAN 
ANN ARBOR, MICHIGAN 

DIRECT INQUIRIES TO AUTHOR 

THE PROBLEM CONCERNS THE ALLOCATION OF SHIPMENTS /ANO, 
INOIRECTL Y, SCHEDULING OF PRODUCTICh/ CF ITEMS BETWEEN A 
FEW SHIPPING POINTS ANO MANY RECEIVING POINTS SO AS TO 
MINIMIZE TRANSPORTATION COSTS. THE Mt:THOD USED HERE, 
WHICH TAKES ADVANTAGE OF THE SMALL NUMBER OF SHIPPERS, IS 
THE DETAlLED METHOD OF OPTIMAL REGIONS, DEVELOPED BY 
PROFESSOR PAUL ~. DWYER OF THE UNIVfRSITY OF MICHIGAN. 
I/0 JS DEFINED BY MACROS, THEREFORE EASILY ADAPTeO TO ANY SYSTEM. 

7090-1~23UMUMAP AN APPROXIMATE SOLUTION TO 
THE MULTI-DIMENSIONAL TRANSPORTATION PRDBLEflll 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPfCIFY FILE NUMBER 7090-1423UMUMAP 

AUTHOR ••• B. A. GALLER 
COMPUTING CENTER 
UNIVERSITY OF MICHIGAN 
ANN ARBOR, MICHIGAN 

DIRECT INQUIRIES TO AUTHOR 

THE PRCBLEM CONCERNS THE ALLOCATION OF SHIPMENTS /Atrn, 
INCIRECTLY1 SCHEDULING OF PRODUCTION/ OF ITEMS BETWEEN 
SHIPPING POINTS ANO RECEIVING POINTS SO AS TO MINIMIZE 
TRANSPORTATION COSTS. THE MULTl-OIMENSICNAL ASPECT ARISES 
FROM THE POSSIBILITY OF HAVING INTERMEDIATE ASSEMBLY OR 
TRANSFER POINTS BETWEEN THE ORIGIN ANO DESTINATION OF THE 
SHIPMENT. THE THEORY ON WHICH nus APPROXIMATE SOLUTICN Is 
BASED WAS DEVELOPED BY PROFESSOR PAUL S. DWYER OF THE 
UNIVERSITY OF fUCHIGAN1 AND JS BASED ON THE CALCULATION OF 
WEIGHTED DEVIATES OF THE ELEMENTS OF THE COST MATRIX. 
FAP MACHINE LANG. 

7090-1424NUTRAN TRANSMIT BINARY INFORMATION 
ON TAPE 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1424NUTRAN 

AUTHOR ••• DR. JOHN GARY 
AEC COMPUTING & APPLIED MATH. CTR. 
C.OURANT INSTITUTE OF MATH. SCIENCES 
NEW YORK UNIVERSITY 
NEW YORK 3, N. Y. 

DIRECT INQUIRIES TO AUTHOR 

THIS SUBROUTINE PERMITS FORTRAN COMPUTATION TO PROCCEO 
SIMULTANEOUSLY WITH THE TRANSMISSION OF BINARY INFORMATION 
ON TAPES. FAP MAC.HINE LANG. 

7090-llt260RA1 SHARE ALGOL 60 TRANSLATOR 
AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION C.ENTER 
SPEC.IFY FILE NUMBER 7090-14260RA1 

AUTHORS •• SHARE ALGOL PROJECT 

DIRECT INQUIRIES TO •• 
MARJORIE Pe LIETZKE 
UNION CARBIDE NUCLEAR CO. 
P.O. BOX P 
OAK RI OGE, TENN. 

THIS 1s· A BRIEF PRELIMINARY MANUAL INTENDfD TO SERVE 
AS A GUIDE FOR THOSE WHO WISH TO USE THE SHARE ALGOL 60 
TRANSLATOR IN THE VERY NEAR FUTURE. MUCH HORE COMPLETE 
DOC.UMENTATION IS IN PREPARATION, ANO Will BE MACE AVAILABLE 
AS SOON AS POSSIBLE. 

NO ATTEMPT HAS BEEN MACE HERE TO TEACH THE ALGOL LANGUAGE. 
THE POINTS WHERE OUR TRANSLATOR DIFFERS FROM PURE ALGOL 
HAVE BEEN DESCRIBED. A NUfilBER OF TEACHING REFERENCES FOR 
THE ALGOL LANGUAGE ARE INCLUDED IN THE BIBLIOGRAPHY. 

7090-1433SIMPY FLOATING POINT MATRIX 
IRILTIPLICATION 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FlLE NUMBER 7090-1433SIMMPY 

AUTHOR ••• NICCLE SIMON 
SMITHSONIAN ASTROPHYSICAL OBSERVATORY 
60 GARDEN STREET 
CAMBRIDGE 38, HASS. 

DIRECT INQUIRIES TO AUTHOR 

ACCURATE FOR MATRICES WITH ELEMENTS DIFFERING BY E 04 FOR 
FORTRAN ANO FAP PROGRAMS. 132 OCTAL LOCATIONS. FOR.,ATICN 
OF ELEMENTS BY CUMULATIVE MULTIPLlCATICNt lt:AST SIGNIFICANT 
PARTS CF MULTIPLICATIONS AND ADDITIONS ARE ACCUMULATED IN 
A SEPARATE LOCATION, WHOSE CONTENTS ARE ADDED TO THE FINAL 
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RESULT, HENCE a-PLACE SINGLE PRECISION RESULT WHEN 
EXPONENTS OF MATRIX ELEMENTS Cl FFER BY AS "1UCH AS 4. TU'E/ 
ELEMENT EQUALS 11 CYCLES PLUS lFAD PLUS N /19 CYCLES PLUS 
3FAD PLUS lFMP/ N EQUALS INNER DIM. MAXIMUM f: CYCLES FOR A 
STEP MULTIPLYING A ZERO ELEMENT. 

1090-l~MSIANOT FIXED AllD FLOATING POINT TO 
BCO 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1434SIANOT 

AUTHIJR ••• NICOLE SH1CN 
SMITHSONIAN ASTROPHYSICAL OBSERVATORY 
60 GARDEN STREET 
CA"1BRIOGE 38, MASS. 

DIRECT INQUIRIES TO AUTHOR 

A CONVERSION PRCGRAM- FIXED ANO FLOATING POINT TO BCD. 
THE PRIMARY INTENTION IS TO PROVIDE THE PARAMETER 
DESIRED FOR ANNOTATION OF GRAPHS PLOTTECl ON THE EAi DATA-
PLOTTER. CHANGES IN CCNVERT TABLES PERMIT ORDINARY 
CONVERSION. 

7090-1435SISLSQ SUPER LEAST-SQUARES PROGRAM 
AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1435SISLSQ 

AUTHOR ••• PRAVIN L. KADAKIA 
PERKIN-ELMER CORP. 
RESEARCH & ENGINEERING DIV. 
P.O. BOX 730 
NORWALK, CONN. 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM COMBINES SEVERAL LEAST-SQUARES APPROXIMATIONS 
/SOLUTIONS/ WITH KNOWN VARIANCE-COVARIANCE MATRICES 
/WEIGHT MATRICES/, COMPUTES AN AVERAGE APPROXIMATION 
WITH A VARIANCE-COVARIANCE MATRIX, ANO COMPUTES A STANDARD 
DEVIATION. FAP MACHINE LANGUAGE. 

7D90-llt39ALTAIN AL TAINT, TABLE LOOK-UP ANO 
INTERPOLATION 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1439ALTAIN 

AUTHOR ••• V. L. SORENSEN 

DIRECT INQUIRIES TO •• 
MISS H.K. CHARTZ 
NASA 
AMES RESEARCH CENTER 
MOFFETT FIELD, CALIF. 

THIS FORTRAN SUBPROGRAM Wlll EVALl.JATE Y .EQUALS F /X/ FCR 
A GIVEN VALUE OF X FROM TABLES OF X AND Y VALUES. ONE OR 
HORE Y ARRAYS MAY BE USED. FAP MACHINE LANG. 

7090-1453ROS001 CRITICAL PATH AND 
MAN SCHEDULING 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1453R08001 

AUTHOR ••• w. W. SHIRLEY 
RICHFIELD OIL CORP. 
LOS ANGELES St CALIF. 

DIRECT INQUIRIES TO AUTHOR 

TO ACCOMPLISH THE CALCl,;LATING ASSOCIATED hlTH THE 
CRITICAL PATH TECHNIQUE AND THEN TO SCHEDULE THE PROJECT 
USING A SPECJFIEO MANPOWER POOL ANC THE CRITICAL PATH 
RESULTS. A. 32K FORTRAN SYSTEM WITtt CH'AIN FEATURE, USING 
FOUR INTERMEDIATE TAPES. B. ONLY STANDARD FORTRAN 
FUNCTICNS ANO SUBROUTINES ARE USED BY THE PROGRAM. C. All 
32K IS USED. 

7090-llt55CA2781 CONFIGURATION FACTORS I 
AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1455CA2781 

AUTHORS •• R.S. DUMMER w.T. BRECKENRICGE 

DIRECT INQUIRIES TO •• 
W. T • BRECKENRIDGE 
GENERAL DYNAMIC SI AS TRCNAUTIC S 
P.O. BOX 1128 
SAN OIEGO 121 CALIF .. 

THIS PROGRAM CCHPUTES CONFIGURATION FACTGR, OTHERWISE 
KNOWN AS A VIEW FACTOR, SHAPE FACTOR, CR FORM FACTOR, WHICH 
IS DEFINED AS THE FRACTION OF THE RADIATION THAT IS EMITTED 
BY A BLACK BODY RAOIATING SURFACE WHICH IS INTERCEPTED BY A 
RECEIVING SURFACE. THE PROGRAM ALWAYS CONSIDERS AN 
EMITTING BODY AND A RECEIVING BODY AN& MAY ALSO CONSI&ER 
INTERVENING SHADOWING BOciIES. THERE ARE EIGHT SHAPES 
WHICH CAN BE PIECED TOGETHER TO APPROXIMATE THE DESIRED 
BODIES- CYLINC:ER, CONE, SPHEREr SPHEROID, RECTANGLE, DISKr 
TOROID, AND POLYNOMIAL OF REVOLUTION. EACH BASIC SHAPE 
IS DIVIDED INTO LITTLE ELEMENTAL AREAS. A SUMMATION 
PRCCESS, APPROACHING THE THEORETICAL INTEGRATION PROCESS, 
IS PERFORMED TC COMPUTE THE COOFIGURATION FACTOR ANO, IF 
DESIRED, Tli.E BLACK BODY HEAT FLOW RAH: FROM THE EMITTING 
TO THE RECEIVING BODY. THE SUMMATION PROCESS. CAN APPROACH 
THE THEORETICAL INTEG~Al AS CLOSELY AS DESIRED, LIMITED 
ONLY BY THE CORE STORAGE AVAILABLE ANO COMPUTER TIME 
AVAlLABLE. IN ACTUAL PRACTICE MANY RUNS REQUIRE 
CONSIDERABLE THOUGHT IN ORDER TO ACHitVE ACCURATE RESULTS 
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AT A REASONABLE COST, ESPECIALLY lF SHADOWING BODIES ARE USED. 

NOTE THAT A BINARY CORRECTION IS REQUIRE£: AT VECTRAN 
STATEMENT 781 TO IMPROVE THE ACCURACY OF THE SUMMATION PROCESS. 

NOTE THAT THIS PROGRAM MUST BE COMPILED ~ITH THE VECTRAN 
PRE-COMPILER WHICH IS AVAILABLE FROM SHARE. ALSO THE 
VECTRAN SUBROUTINES CALLED OUT BY THE VECTRAN PRE-COMPILER 
MUST BE AVAILABLE AT EXECUTION TIME. MACHINE LANGUAGE, VECTRAN. 

7090-1456NUEIG't- EIGENVALUES OF COMPLEX 
MATRICES 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-145bNUEIG4 

AUTHOR ••• oR. B. N. PARLETT 
N.Y.u.-A.e.c. 
4 WASHINGTON PLACE 
NEW YORK 3, N.Y. 

DIRECT INQUIRIES TO AUTHOR 

THIS ROUTINE FINDS M /LESS THAN OR EQUAL TO N/ OF THE 
EIGENVALUES OF A GIVEN CIJMPLEX N X N J'1ATRIX FOR N GREATER THAN 
OR EQUAL TO 2 ANO LESS THAN OR EQUAL TO 70. 

7090-1458NOFTI INTEGRAL TRANSFORMATION 
FUNCTION 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1458NOFTI 

AUTHOR ••• OR. D.S. VILLARS 
RESEARCH DEPT. 
MICHELSON LAB. 
NAVAL ORDINANCE TEST STATION 
CHINA LAKE, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

COMPUTES LINEAR COMBINATIONS OF QUANTlJM MEChANICAL 
INTEGRALS OF BASIS FUNCTIONS STORED IN BLOCKS OF MINIMUM 
SIZE REQUIRED BY SYMMETRY CHARACTERISTICS. 

7090-l459GDF1CM COMPLEX MATRIX INVERSION AND 
SOLUTION OF LINEAR SIMULTANEOUS COMPLEX EQUATIONS 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1459GDF1CM 

AUfHOR ••• JERRY E. MC.LINN 
GENERAL ELECTRIC CO. 
HEAVY MILITARY ELECTRONICS DEPT. 
COMPUTER TECHNIQUES & NUM. ANALYSIS 
COURT STREET PLANT 
SYRACUSE, N.Y. 

DIRECT INQUIRIES TO AUTHOR 

THE SUBPROGRAM INVERT DESCRIBED HEREIN PERFORMS EITHER 
OF' T .. O OPERATIONS- A. INVERTS A COMPLEX MATRIX A. 
B. SOLVES A SET OF LINEAR SIMULTANEOUS COMPLEX EQUATIONS 
OF THE FORM /A//Y/ EQUALS /XI, WHERE /A/ IS AN N BY N 
COMPLEX MATRIX AND /X/ IS EITHER A REAL, IMAGINARY, CR 
COMPLEX COLUMN VECTOR. THE SUBPROGRAM INVERT USES 32K 
70917090 COMPLEX ARITHMETIC AS IJESCRIBED IN IBM BULLETIN 
NUMBER J28-6114-l. 

7090-1460CA2218 VECTRAN - PROGRAMMING MANUAL 
AND SYSTEM DESCRIPTION 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FILE NUMBER 7090-1460CA2218 

AUJHOR ••• R.E. SNYDER 
GENERAL DYNAMICS/ASTRONAUTICS 
MAIL ZONE 101-10 . 
P.O. BCX 1128 
SAN DIEGO 12r CALIF. 

DIRECT INQUIRIES TO AUTHOR 

VECTRAN IS THE NAME GIVEN TO A PREPROCESSOR WHICH 
TRANSLATES FORTRAN-TYPE EXPRESSIONS CGNTAINING MATRIX ANO 
VECTOR ALGEBRA INTO EQUIVALENT FORTRAN. THIS MANUAL IS 
INTENDED TO PRCVIDE ALL THE INFORMATION THAT IS NEEDED TC 
WRITE A VECTRAN PROGRAM, BUT IT MUST BE USED IN CONJUNCTION 
.. ITH A FORTRAN II MANUAL, AS REPETITION OF FORTRAN INFORHA-
TICN WILL BE HELD TD A MINIMUM. IN ADDITION TO ASSUMING 
A KNOWLEDGE OF FORTRAN, IT IS REQUIRED BY VECTRAN THAT THE 
USER UNDERSTAND THE BINARY ANO UNARY C:PERATIONS INVOLVED IN 
MATRIX ANO VECTOR ALGEBRA. 

7090-1461BARNNG RANDOM NORMAL NUMBER 
GENERATOR SUBPROGRAM 

AVAllABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1461BARNNG 

AUTHDRS •• G. MARSAGLIA 

DIRECT INQUIRIES TO •• 
T. A. BRAY 

H. O. MACLEAN T. A. BRAY 

BOE ING SCIENTIFIC RESEARCH LABORATGRI ES 
P. C. BOX 3707 
SEATTLE 24, WASHINGTON 

A FORTRAN I I FUNCTION SUBPROGRAM TC GENERATE A SEQUENCE IJF 
NORMALLY DISTRIBUTED RANCDM NUMBERS "WITH MEAN ZERO ANIJ VARIANCE 
ONE. THE ROUTINE IS WRITTEN IN THE IBM· 7090 FAP LANGUAGE FOR USE 
AS A FORTRAN II FUNCTION SUBPROGRAM. IT HAS THREE ENTRY PIJINTS-
RNST /X/ IS THE ENTRY POINT FGR STARTING A NEW SEQUENCE OF 
NORMAL NUMBERS. THE FORTRAN EXPRESSICN Y E!.:;UALS RNST/X/ WILL 
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USE THE ABSOLUTE VALUE OF THE B !NARY FCRM OF THE NUMBER X TO 
BEGIN THE SEQUENCE OF UNIFORMLY DISTRIBUTED RANDOM NUMBERS. 
PROGRAM REQUIRES CORE STORAGE ONLY. 

7090-llt62LAREGR REGRET• COMPARISON OF 
SEVERAL REGRESSION LINES 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1462LAREGR 

AUTHOR ••• AARDh GOLDMAN 
LOS ALAMOS SC:IEll\TIFIC LABORATORY 
P 0 BOX 1663 
LOS ALAMOS, NEW MEXICO 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM COMPUTCS CORRELATION COEFIC IENTS, THE! R CONF IOENCE 
lf'llTERVALS, AN ANALYSIS OF \IARIANCE USED TO CCMPARE SEVERAL 
REGRESSION LINES, AND All CF THE POSSIE!LE REGRESSION LINES THAT 
MIGHT BE USED. 

AS MANY AS 5 SETS CF DATA MAY BE COMPARED WITH A MAXIMUM OF 7CO 
POINTS PER SET. 

THIS PROGRAM IS DESIGNED TC OPERATE UNDER A MONITOR SYSTEM THAT 
PROVIDES FOR A TAPE 10 INPUT ANO A TAPE 9 OUTPUT. NO Olt-.ER TAPES 
ARE USED. 

7090-14-63LABART BART• SUBROUTINE FOR TESTING 
HOMOGENEITY OF VARIANCES 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PRCGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-14b3LABART 

AUTHOR ••• AARCN GOLDMAN 
P 0 BOX 1663 
LOS ALAMOS SCIENTIFIC LABORATORY 
LOS ALAMOS, NEW MEXICB 

DIRECT INQUIRIES TO AUTHOR 

A SUBROUTINE TC TEST HOMOGENEITY OF VARIANCES USING BARTLETTS 
TEST. AS MANY AS 20 DIFFERENT VARIANCES MAY BE TESTED WITH A 
MAXlfo'UM OF 999 POINTS PER SET• 

7090-1464UCABS ADDITIVE SEASONAL ANALYSIS 
WITH CHARTS 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1464UCABS 

AUTHORS •• J. M. JOHNSON R. F. KILGORE 

DIRECT INQUIRIES TO •• 
J. M. JOHNSCN 
NAT BUREAU OF ECO. RESEARCH 
261 MADISON AVE 
NEW YORK, NEW YORK 

THE PRGGRAM IS DESIGNEC TO ADJUST MONTHLY TIME SERIES FOR 
SEASC:NAL VARIATION WHEN THE SERIES TC BE ANALYZEC CONSISTS OF 
COMPCNENTS WHICH ARE PRESUMED TO BE AOOITIVE /TREND-CYCLE &. 
SEASONAL r. IRREGULAR/ OR WHEN THE ORIGINAL SERIES INCLUCES 
NEGATIVE VALUES AND IF THE RELATIONSHIP SEEMS BASICALLY 
MULTIPLICATIVE., IT MIGHT BE PREFERABLE: to REPLACE THE NEGATIVE 
VALUES ANO USE THE STANDARD ANALYSIS /CENSUS METHOD II/. THC 
GENERAL APPROACH IS ANALOGCUS TO METHOD II OF THE CENSUS BUREAU 
EXCEPT THAT ADDITIVE RELATIONSHIPS ARE USED INSTEAD OF 
MULTIPLICATIVE ON.ES. ALSO, THE PRESENT PROGRAM DOES NOT CARRY 
THROUGH THE TIME SERIES DECOMPOSITIONr BUT STOPS WITt-l THE 
COMPLETION OF THE SEASONAL ADJUSTMENT AND A FlVE MONTH MOVING 
AVERAGE OF THE AOJUSTEC SERIES. 

7090-1466BCORDR ORDER 
AVAILABLE ZNO QUARTER 1963. 
ORDER FRGM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1466BCOROR 

AUTHOR.•. E. S. KRAS NG .. 

DIRECT INQLIRIES TO •• 
DCNALD C. HOBBS 
CC::MPUTER CEf\TER 
UNIVERSITY CF CALIF. 
BERKELEY 4, CALIF. 

ORDER RANKS A LIST OF N- WORD ARGUMENTS. THE PRESENT VERSllJh 
HAS 4 ENTRY POINTS CORRESPONDING TO lt213t GR 4 WORD ARGUMENTS. 
THE ARGUMENTS CAN FORM EITHER THE ROWS OR COLUMNS OF ANY-
OlMENSIONED ARRAY. THE ARGUMENTS CAN BE TREATED LOGICALLY /36 
BITS TO THE WORD/ OR ALGEBRAICALLY /EACH \rlORD JS A SIGNED 35 
BIT NUMBER/. IN THE LATTER CASE, IF THE ARGUMENTS ARE FLOATING 
POINT NUMBERS, ALL WORDS IN THE MULTI-PRECISION ARGUMENT MUST BE 
NDRMALIZEO. THEY NEED NOT HAVE THE SAME SIGN, HOWEVER. THE 
OUTPUT OF ORDER IS A LIST OF INDICES .. HIGH GIVES THE RANKED 
POSITION OF EACH ARGUMENT IN THE INPUT LIST. ThE INCICES CAN BE 
USED AS SUBSCRIPTS TO PICK UP EITHER THE ARGUMENTS OR ASSOCIATED 
FUNCTIONS IN THE:IR RANKED ORDER. THE ARGUMENT LIST IS NEVER 
RE-ARRANGED BY ORDER. ORDER CAN BE REASSEMBLED TO ALLOW FOR 
HIGHER PRECISION ARGUMENTS. SOURCE LANGUAGE - FAP. 

7090-14-67SIREAD SIREADt REREAD 
AVAILABLE 2NO QUARTER 1963. 
ORDER FRO~ PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1467SIREAD 

AUTHDR ••• OR. O. GINGERICH 
SMITHSONIAN ASTROPHYSICAL OBSERVATORY 
60 GARDEN STREET 
CAMBRIDGE 38, MASSACHUSETTS 
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DIRECT INQUIRIES TO AlHhDR 

FMS FORTRAN$ TAPE READING UBRARY SUBROUTINE HAS BEEN MODIFIED 
TO ALLOW MULTIPLE SCANNING OF BCD INPUT DATA WITH CIFFEKENT 
FORMATS AND/DR LISTS. THE COMPUTER PhYSICALLY READS IN THE 
INPUT RECORD CNLY ONCE. 

/TSH/ AND /TSHM/ HAVE BEEN Al TE RED FRC.M THE ORIGINAL FMS FORTRAN 
LIBRARY VERSION SO THAT EVERY BCD RECORD READ FROM TAPE Will BE 
SAVED IN NON-ERASABLE STORAGE UNTIL THE NEXT SUCH RECORD IS 
READ. THUS ONLY THE LAST RECORD READ WILL 8E AVAILABLE FOR 
RESCANNING. IF THE PRCGRAM DOES NCT REQUIRE MULTIPLE SCANNING, 
REREAD WILL BE INDISTINGlllSHABLE FROM ThE STANOARC /TSh/ ANO 
/TSHM/ VERSIONS EXCEPT FOR THE SOMEWHAT GREATER STORAGE SPACE 
USED. AS MANY CALL REREAC STATEMENTS ANC AS MANY RESCANS OF Thi: 
RECORD AS ARE OESIRED CAN BE EXECUTEIJ, BUT A CALL REREAD MliST 
PRECEDE THE RE.llC INPUT TAPE .IN THE LOGICAL FLC~ EACJ-. TIME A 
RESCAN IS DESIRED.. IF ThE CALL REREAD IS BYPASSED, A REGULAR 
READ INPUT TAPE INPUT hill OCCUR. SOURCE LANGUAGE - FAP. 

7090-146BSJHAP LOADING MAP OF SUBROUTINE 
LOCATIONS ANO ENTRIES AT EXECUTION TIME 

A\/AILABLE ZND QliARTER 1963. 
ORDER FROM PROGRA~ OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1468SIMAP 

AU THOR ••• DR. O.. GINGERICH 
SMITHSOIAN ASTROPHYSICAL OBSERVATORY 
60 GARDEN STREET 
CAMBRIDGE 38, MASS. 

DIRECT INQUIRIES TO AUTHOR 

SIMILE MAPS THE LOCATIONS OF SUBROUTINES ANO THEIR ENTRY POINTS 
AT FMS LOADING TIME. IT IS CESIGNED TO WORK IN CONJUNCTION 
WITH THE STANDARD FMS BSS LOADER. WHEN USED AS THE FIRST 
BINARY DECK OF A RUN, SUBSEQUENT SUBRCUTINES IN THE BINARY DECK, 
PLUS PRIOR COMPLICATIONS OR ASSEMBLIES, PLUS THE LIBRARY 
SUBROUTINES Will BE MAPPED AT THE BEGINNING OF THE OUTPUT TAPE. 
THIS ABSOLUTE FAP PROGRAM REQUIRES 100 LOCATIONS FROM THE BSS 
PATCH SPACE OR BELOW 144 OCTAL. THEREFCRE ONLY THE SOURCE DECK 
IS PROVIDED SO THAT EACH INSTALLATION CAN PRCVIOE THE NECESSARY 
ORG CARDS FOR COMPATIBILITY WITH ITS SYSTEM. SOURCE LANGUAGE 
IS FAP. 

7090-1469IGDECN IG OECIN - FLEXIBLE DECl"AL 
AND ALPHABETIC INPUT ROUTINE FOR FORTRAN II 

AVAILABLE 2NO QUARTER 1963. 
ORDER fROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1469IGDECN 

AUTHOR .... M .. F .. Ml TCHELL 
U .. K .. A .. E .. A. 
RISLEY, WARRINGTON 
LANCASHIRE, ENGLAND 

DIRECT INQUIRIES TO AUTHOR 

THE ROUTINE ASSUMES THAT THE INPUT TAPE HAS FORTRAN LOGICAL 
NUMBER 5 ANO THE OUTPUT TAP!: IS 6. THESt CAN EASILY BE CHANGED. 
IT ASSUMES THAT THE INPUT TAPE CONTAINS BCD RECORDS, AND Tlif: 
FIRST 72 CHARACTERS IN EACH RECORC ARt TO Bt REAC. THE ROUTINE 
READS NUMERIC ANO ALPHABETIC INFORMATION WITHOUT THE USC OF 
FORMAT STATEMENTS. THERE ARE TWO MAIN f:NTRY POINTS- X EQUALS 
FLDEC IOI SETS X EQUAL TO THE FLOATING POINT VALUE OF THE NEXT 
NUMBER I EQUALS INOEC IOI SETS I ECUAL TD THE INTEGER VALUE CF 
THE NEXT NUMBER. THE FIRST USE OF FLOEC /DR INOEC/ CAUSES A 
TAPE RECORD TO BE READ, AND THE FIRST NUMBER ABSTRACTEC FROM 
IT. THE NEXT ENTRY \oilILL PIC.K UP THE NEXT NUMBER, ANC SO ON. 
WHEN 72 CHARACTERS HAVE BEEN SCANNED, THE NEXT RECORD IS READ 
AUTOMATICALLY. NUMBERS ARE SEPARATED BY ONt OR MORE BLANKS, 
ANO MUST NOT BE ·SPLIT BETWEEN TWO RECORDS.. MACHINE LANGUAGE 
SAP-F. 

7090-1470IGSLDC IG SELDEC 
AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1410IGSLOC 

AUTHOR .. • .M .. F. MITCHELL 
U.K.A.E.A. 
RISLEYr \oilARRINGTDN 
LANCASHIRE, ENGLAND 

DIRECT IN'-JUIRIES TO AUTHOR 

TO ALLOW THE ROUTINE IGOECIN TO READ RECORDS OF ANY LENGTH UP TO 
132 CHARACTERS, AND TO READ INFORMATICiN FROM MORE THAN ONE TAPE. 
REQUIRES IGDECIN. DECIN NORMALLY READS THE FIRST 72 Cl"ARACTERS 
OR RECORDS ON TAPE 5, HOWEVtR CALL SELDEC /NT,N/ WILL CAUSE UECIN 
TO READ ITS RECORDS FROM TAPE NUMBER /'jT AND TD ACCEPT RECORDS 
OF UP TON CHARACTERS. IF ANY RECORD hAS LESS THAN N ChARACTERS, 
SELOEC hill PLACE AN END OF RECORD MARKER /THE CHARACTER 77 
OCTAL/ AFTER THE LAST CHARACTER, ANO CECIN WILL READ THE RECORD 
CORRECTLY,. SELDEC CONTAINS THREE BUFFERS AND WILL REMEMBER 
INFORMATION FROM UP TO THREE TAPES. CALL St:LOEC /NT,N/ READS THE 
NEXT RECORD INTO A BUFFER AND SETS OECIN TO ACCEPT THIS 
INFORMATION .. CALL SELDEC /NT/ SETS DtCIN SO THAT IT CONTINUCS 
READING FROM A BUFFER THAT HAO ALREADY BEEN IN USE. CNE TYPICAL 
USE OF SELDEC \oilOULO BE WHEN STANDARD INPUT TAPE CONTAINS 
VARIOUS COOE-WCRDS WHICH ARE USED TO INDICATE WHICH RECORDS 
OF A SUBSIDIARY TAPE SHOULC BE SCA.NNEC. 

7090-1471IGINOX IG INDEX - TO COMPARE A WORD 
WITH A LI ST OF WORDS 

A\/AILABLE 2NO QUARTER 1963 .. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1471IGINDX 

AUTHOR ••• M. F .. MITCHELL 
U.K.A.E.A .. 
RISLEY, WARRINGTON 
LANCASHIRE, ENG LANO 

CONTINUED FROM PRIOR CCLUHN--

DIRECT INQliIRIES TO AUTHOR 

CALL INDEX /JrXrl9HABC•TWO•THREE•/ETC/ I WILL COMPARE X 
AGAINST THE ITEMS SEPARATED BY A•.. IT WILL SET J EQUALS I IF X 
EQUALS 3HABC AND SO ON1 J EQUALS 4 IF X EQUALS 6H /ETC/ J E<;;UALS 
5 IF NO AGREEMENT IS FOUND. THE LIST MAY BE OF ANY LENGTH AND 
MAY CONTAIN ANY NUMBER OF ITEMS. THIS ROUTINE CAN BE USED IN 
CONJUNCTION WITH THE ROUTINE IGDECIN.. FOR EXAMPLE, W EQUALS 
FLOEC/3/, CALL INDEX /J,W,3HX•Y/, GO TO /11 21 3/, J, 1. CALL 
SUBX GO TO 3, 2. CALL SUBYr 3. CONTINUE, Will GO TO THE ROUTINE 
SUBX IF THE LETTER X IS READ, SUBY IF Y IS READ, AND STATEMENT 
3 IF NEITHER X OR Y IS READ. SOURCE LANGUAGE - SAP-F. 

7<l90-1472IGCPCN CPYCHN - COPY ANO MERGE 
CHAIN LINKS PRODUCED BY THE FORTRAN II SYSTEM. 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1472IGCPCN 

AUTHCR ..... M. F. MITCHELL 
U .. K.A.E.A. 
RISLEY, WARRINGTON 
LANCASHIRE, ENGLAND 

DIRECT INQl.JIRIES TO AUTHOR 

ALLOWS ONE LINK TO BE RECOMPILED ANC MERGED ~ITH EXISTING 
LINKS,. THE ROUTINE HAS TWO ENTRY POINTS ANO 1, 2, 3 OR 4 
ARGUMENTS.. IN NCRMAL USE A MASTER Ct-.AIN TAPE, CONTAINING LINKS 
GENERATED CN SOME PREVIOUS MONITOR RUN, IS LOADED ON TAPE UNIT 
WITH FORTRAN NUMBER NT-. NEW LINKS, GENERATED DURING THE CURRE/ljT 
MONITOR RUN Will BE ON TAPE NTA, ...... NTAr•••· MUST CORRESPOND TO 
PHYSICAL UNIT B2r B3 OR A4. NT MUST CORRESPCND TO A PHYSICAL 
UNIT WHICH IS NOT AL-4 OR Bl-4. CPYCHN WILL LOOK AT /IOU/ TO 
CHECK THESE FACTS,. CALL ROCHN/NT,NTA, •• / WILL CAUSE THE ROl.Tlf'.4E 
TO CCLLECT LINKS FROM NTA, ....... ANC PUT fl-EM GN Bl. IT WILL 
THEN COPY LINKS FROM NT INTO B2, B3 OR A4 AS APPROPRIATE, 
SUBSTifUTING THE VERSION FROM Bl IF A LABEL MATCHES. FINALLY 
ANY LINKS REMAINING ON Bl ARE COP IED1 AND TAPE NT IS UNLOADED .. 
CALL WRCHN/NTrNTA, •••• / COPIES LINKS FROM NU, •• ONTO NT AND 
UNLOADS NT FOR FUTURE USE. TAPE NT SHOULD BE FILE PROTECTED 
WHEN IT UNLOADS.. IF AN ERROR OCCURS, A SUITABLE REMARK IS 
WRITTEN ON A31 AND SOMETIMES ON THE PRINTER. TAPE WRITING 
REDUNDANCIES RESULT IN THE BAD TAPE BEING UNLOADED. OPERATICN 
Will CONTINUE IF THE TAPE IS RE PLACED. ANY GT HER FORM OF ERROR 
DURING RDCHN RESULTS IN PREMATURE TERMINATION OF THE JOB. ERRORS 
DURING WRCHN DO NOT TERMINATE THE JOB BUT THE MASTER TAPE IS NOT 
WRITTEN. SOURCE LANGUAGE-SAP-F. 

7090-14731GFIND IG FIND - FORMAT-FREE INPUT 
USING IGDECIN 

AVAILABLE 2ND QUARTER 1963 .. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l473IGFINO 

AlJTHOR .... A. HASSITT 
U. K. A. E .. A .. 
RISLEY, WARRINGTON 
LANCASHIRE, ENGLAND 

DIRECT INQUIRIES TO AUTHOR 

THE STANDARD VERSION OF /IOH/ IS ASSUMED, IN THAT THE CONTENTS 
OF LOCATION 2 ARE SAVEC IN LOCATION COMMON /-165/. A STANDARD 
FORTRAN INPUT STATEMENT IS GIVEN BUT THE STANDARD FORTRAN FORMAT 
IS NOT USED, IT IS REPLACED BY A STATEMENT WHICH INDICATES 
WHETHER THE ITEM TO BE READ IS FLOATING POINT OR INTEGER OR 
ALPHANUMERIC MODE /F OR I OR Al• FOR EXAMPLE, TO REAC A SERIES 
OF INTEGER VARIABLES I, J, K. CALL FIND READ INPUT TAPE 5, 500, 
It J, K 500 FORMAT /IHI/ THE NUMBERS ARE READ BY THE ROUTINE 
IGDECIN ANO MAY BE PUNCHED ANYWHERE ON THE CARO. THE MOOIFIEU 
FORMAT STATEMENT CONSISTS OF NH FOLLOWED BY N CHARACTERS.. THESE 
CHARACTERS HAY BE F OR I OR A OR AN Il'4TEGER. TO READ THREE 
FLOATING POINT NUMBERS FOLLOWED BY AN INTEGER FOLLOWEC BY T~O 

FLOATING POINT NUMBERS, ONE MAY WRITE- -6HFFFIFF OR 5H3Fl2F 
OR 6HF2Fl2F OR EVE:N 3H3FI.. THIS LAST FORM ILLUSTRATES THE 
POINT ThAT WHEN THE ENO OF THE FORMAT IS REACHED THE ROUTINE 
GOES BACK TO THE BEGINNING OF THE FORto\AT. TO GIVE A MORE 
COMPLICATED EXAMPLE-- -CALL FINO READ INPUT TAPE 5, 5Cl I, J, B, 
//A/M,N/r M EQUALSlrllr N EQUALSl,J/ 501 FORMAT /8H21AlOOOF/,. 

7090-1476SCM3BB M-3 LINEAR AND SEPARABLE 
PROGRAMMING SYSTEM 

A\/AILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1476SCM3BB 

AUTHORS •• R. O. MCKNIGHT R. P. HARVEY 

OIRE:CT INQUIRIES TO ... 
R. P .. HARVEY 
STANCARD Oil COMPANY OF CALIFORNIA 
SAN FRANCISCO, CALIFORNIA 

M-3 IS A SYSTEM OF SINGLE PRECISION 1oqo ROUTINES FOR SCLUTION 
OF MATHEMATICAL /LINEAR ANO SEPARABLE/ PROGRAMMING PROBLEMS. 
THE SYSTEM EMPLOYS THE REVISED SIMPLEX METl-'OD IN WHICH THE 
INVERSE IS MAINTAINED IN PRODUCT FORM. SOME OF THE MORE 
IMPORTANT FEATURES ARE A SEPARABLE ALGORITHM WHICH PERMITS 
INCLUSION OF NON-LINEAR /POLYGONAL/ CCNSTRAINTS, A COMPOSITE 
ALGORITHM, MULTIPLE RIGHT HANO SIDES, MULTIPLE OBJECTIVES, AN 
UPPER BOUND ALGORITHM FOR \/ARIABLES LIPPER BOUNDED AT L;NITYr COST 
RANGING, FREE VARIABLES WHICH MAY TAKt VALUES OF EITHER SIGN, ANO 
FROZEN VARIABLES WHICH MUST HAVE ZERC VALUE IN THE SOLUTION. 
M-3 RUNS IN THE FORTRAN MONITOR SYSTEM AND REQUIRES 32K CORE 
STORAGE, AN ON-LINE PRINTER, A CLOCK /OPTIONAL/, ANO TWO DATA 
CHANNELS. THE PROCEDURE MAY USE UP TO 10 TAPES, Al-A5 AND Bl-B5 
DEPENDING ON THE SIZE OF THE PROBLEM,. PROBLEMS ~ITH UP TO 300 
ROWS ANC 299 SETS OF SPECIAL VARIABLES MAY BE HANDLED. THE 
LIMITATION ON THE NUMBER OF VARIABLt:S /NON-ARTIFICIAL.5/ CANNOT 
BE STATED DEFINITELY AS CORE STORAGE IS ALLOCATED AT PROBLEM 
ASSEMBLY TIME, BUT FOR PRACTICAL PURPCSES 4000 CCULD BE TAKEN 
AS AN UPPER BOUND. DATA IS REQUIREC IN SHARE FORMAT. ROWS 
THEREFORE ARE ~OT NUMBEREDr BUT NAMED. THE COEFFICIENTS AND 
RIGHT HAND SIDE ELEMENTS MUST BE WITHIN THE RANGE - 10,000 TO 

OPTICNAL PROGRAM MATERIAL - REQUESTDR MUST SUBMIT Oo'lE REEL OF TAPE TO 
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CONTINUED FROM PRIGR PAGE--
OBTAIN LISTINGS ANO ONE REEL OF TAPE TG OBTAIN FCRTRAN SOURCE CARDS 
ANO DOCUMENTATION WRITEUP. 

7090-1477TYELSZ LEAST SQUARES REGRESSION FIT 
TO SUH OF TWO EXPONENTIALS /FORTRAN II/ 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
.':.PEc.lFY FILE NUMBER 7090-1477TYELS2 

AUTHCR ••• G. MEEK 

DIRECT INQUIRIES TO •• 
DR. B. H. WORSLEY 
INSTITUTE OF COMPUTER SCIENCE 
UNIVERSITY CF TORONTO 
TORCNT01 ONTARIO 
CANADA 

GIVEN A SET OF N IRREGULARLY-SPACED VALUES OF AN INDEPENDENT 
VARIABLE X AND N CORRESPONDING VALUES OF A DEPENDENT VARIABLE Y, 
THE PROGRAM GIVES A LEAST S<;;UARES REGRESSION FITTING OF Y TO THE 
FUNG TI CN 

F/X/ # AE-BX f. CE-DX t K 
IT IS ASSUMED THAT K IS A KNOWN CONSTANT .. THE STANDARD 
DEVIATIONS OF EACH OF THE FITTED VALUES OF A, B1 C, ANO D ARE 
ALSO CALCULATED, AS WELL AS THE RATIO OF, AND DIFFERENCE BEhEEN, 
THE OBSERVED A~D FITTED VALUES OF Y .. A SCHEME FOR WEIGHTING THE 
OBSERVED YJ BY INTEGERS 1-jJ IS PROVIDED .. MINIMUM 7090 .. OPERATES 
UNDER FORTRAN 2 WITH MONITOR. A ROUTINE TO INVERT A MATRIX BY 
THE METHOD OF GAUSSIAN ELIMINATION IS BUILD-IN .. USES LOG, EXP 
ANO SQRT OF FORTRAN II, VERSION 2 .. 

7090-147BTYPOLM COEFFICIENTS OF A REAL 
POLYNOMIAL FROM ITS ZEROS 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAtJ, DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1478TYPOLM 

AUTHOR ...... OR,. W .. KAHAN 
INSTITUTE OF CO~PUTER SCIENCE 
UNIVERSITY OF TGRONTO 
TORONTO, ONTARIO 
CANADA 

DIRECT lf\QUIRIES TO AUTHOR 

TC OBTAIN THE COEFFICIENTS A/l/ OF A REAL POLYNOMIAL GIVEN ITS 
ZEROS.. IT IS USf::FUL IN CHECKING THE RESULTS GIVEN BY POLYNOMIAL 
ROOT-FINDING ROUTINES .. MINIMUM 7090 .. WRITTEN FOR FORTRAN II 1 
VERSION 2. USES SUB-PROGRAMS /FIL/ AND /STH/ AS IN FORTRAN II, 
VERSION 2 AS lllELL AS UNCLE AND XLOC. UNCLE IS THE NAME OF AN 
ARGUMENT-FREE SUBROUTINE WHICH INITIATES A SPECIAL POST-MORTEM 
PROCEDURE BUil T INTO THE TY INSTALLATION MONITOR SYSTEM.. IT 
INITIATES KICK-OFF GF THE RUN UNDER CERTAIN CONDITIONS. USES 226 
CELLS /3428/ BESIDES THOSE USED BY ARGUMENTS AND BY THE 
SUB-PROGRAMS LISTED IN 3 .. ABOVE. 

7090-1479TYRNDG GAUSSIAN PSEUDO RANDOM 
NUMBER GENERATOR 

AVAILABLE 3RD QUARTER 1963 .. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1479TYRNOG 

AUTHOR ...... OR .. W .. KAHAN 
l"'STITUTE OF COMPUTER SCIENCE 
UNIVERSITY OF TORONTO 
TORONTO, ClNTARIO 
CANA CA 

DIRECT INQUIRIES TO AUTHOR 

TO GENERATE A SECUENCE OF N PSEUDO-RANDOM NUMBERS Y \lllTH 
GAUSSIAN DISTRIBUTION, BEGINNING WITH A PRESCRIBED NUMBER X. 
MINIMUM 7090 .. FLOATING-POINT NUMBERS. USES SUB-PROGRAM RAND, 
INCLUDED WITH THE RNDG CARO DECKS, ANO SUB-PROGRAMS COS, Sih1 LOG 
ANO SQRT, ASSUMED PRESENT IN THE FORTRAN II VERSION 2 PACKAGE. 
USES 85 CELLS /1258/ IN ADDITION TO THE CELLS USED BY 
SUB-PROGRAMS LISTED IN 3.. RAND IS THE 709/90 FAP VERSION OF SO 
#ll81 /AN-G502/ ANO USES 30 CELLS. THIS PROGRAM IS DISTINGUISHED 
FROM THE RECENT SHARE DISTRIBUTION /SO #1360/ WITH THE SAME 
PURPOSE BY THE FACT THAT THE USER OF RNDG NEED NOT BE EXPLICITLY 
AWARE THAT THE RANDOM NUMBERS ARE GENERATED IN PAIRS. 

7090-1480TYDLAP DOUBLE PRECISIDr-. PRODUCT 
ACCUMULATION OF SINGLE PRECISION REAL FLOATING POINT 

AVAILABLE 3RD QUARTER 1963 .. 
ClRDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1480TYDLAP 

AUTHOR ..... OR .. W .. KAHAi\ 
INSTITUTE CF COMPUTER SCIENCE 
UNIVERSITY OF TORONTO 
TCRCNTO, ONTARIO 
CANADA 

DIRECT INCUIRIES TO AUTHOR 

TO ACCOMPLISH DOUBLE-PRECISION ACCUMULATION OF PRODUCTS OF 
SINGLE-PRECISION NUMBERS IN A PSEUCO-ACCUMULATDR DLA.. THE USE OF 
THE FIRST ENTRY-POINT DLAP LEADS TO THE ACCUMULATICJN OF THE NEW 
PRODUCT ~ITH THE EXISTING SUM IN DLA.. THE USE OF THE OTHER 
ENTRY-POINT OLAS PLACES THE NEW PRODUCT DIRECTLY IN DLA,. WRITTEN 
IN 709/90 FAP. USES REAL1 FLOATING-PCINT NlJf'IBERS.. CAN BE IJSH 
AS A SlJB-PROGRAf'I OF A FORTRAN PROGRAM, ANO, AS SUCH, IS USEFUL IN 
CERTAIN MATRIX OPERATIONS .. NO OTHER SUB-PROGRAMS ARE USED .. \,;SES 
23 CELLS /278/,. 

7090-1481TYQUAO ROMBERG QUADRATURE TO 
PRESCRIBED ACCURACY 

AVAILABLE 3RD QUARTER 1963,. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-l481TYQUAD 

AUTHOR ..... C. F. DUN KL 

CCJNTINUEC FRCJM PRIOR COLUMN--

DIRECT INQUIRIES TO ... 
DR .. Ill .. KAHAt.. 
INSTITUTE OF COMPUTER SCIENCE 
UNIVERSITY OF TORONTO 
TCRCNTO, ONTARIC 
CANADA 

A FORTRAN 2 FUNCTION USING FLOATING#PDINT NUMBERS TO PERFORM 
THE INTEGRATION BEHIEEN GIVEN LIMITS OF A FUNCTION DEFINED AS A 
FORTRAN FUNCTION OF ONE ARGUMENT. INTEGRATION IS IN 
EQUALLY#SPACED STEPS. ThE STEP SIZE IS DETERMINED AUTOMATICALLY 
BY A PROCESS WHICH ENSURES THAT THE PRESCRIBED ACCURACY IS 
ATTAINED. MINIMUM 7090.. FORTRAN lit VERSION 2.. FLCATING-POINT 
NUMBERS.. USES 297 /4518/ CELLS BESIDES THOSE REQUIRED FOR 
ARGUMENTS AND THE SUB-PROGRAM FCN/X/,. FCN /X/ IS A SUB-PRCGRAM 
TO BE ~RITTEN BY THE PROGRAMMER DEFINING THE FUNCTION APPEARING 
IN THE INTEGRATION. 

7090-1482J5AMRNG GRAPH SCALE AND LIMIT FINDER 
FORTRAN SOURCE LANGUAGE SUBRCJUTINE 

AVAILABLE 3RD QUARTER 1963 .. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-l482JSAMRN 

AUTHOR ...... JCSEPH E. SULLIVAN 
CODE 841 
DAVID TAYLOR MODEL BASIN 
WASHINGTON 7, D .. C. 

OlRECT INQUIRIES TO ,AUTHOR 

AM RNGE, GIVEN A SET OF X/S, DETERMINES SUITABLE UPPER AND LOWER 
LIMITS FOR THE X-AXIS, THE NUMBER OF GRIO LINES TO BE DRAWN, ANO 
THE GRID LINES TO BE LABELED.. AM RNGE MAY THUS BE ENTERED HtlCE 
TO OBTAIN SUITABLE LIMITS AND SCALING FOR A TWD-OEMINSIONSL PLOT .. 

7090-1485PLCSS1 CUTTING STOCK I 
AVAi LAB LE 3RD QUARTER 1963 .. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1485PLCSS1 

AUTHOR ..... CARGL S .. WADE 
IBM CORP .. 
T .. J. WATSON RESEARCH CENTER 
BOX 218 
YORKTOWN HEIGHTS, NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

CSSI SOLVES THE CUTTING STOCK OR TRIM PROBLEM WHICH IS THE 
PROBLE!il OF FILLING, AT MINIMUM COST, ORCERS FDR WIDTHS OF 
MATERIAL WHICH ARE TO BE CUT FROM A SUPPLY OF GIVEN STOCK llllDTHS 
EACH OF GIVEN COST. CSSI EMPLOYS AN ALGORITHM DESCRIBED IN A 
PAPER ENTITLED, /A LINEAR PROGRAMMING APPROACH TO THE CUTTING 
STOCK PROBLEM/ 1- BY P .. C. GILMORE AND R .. E .. GOMORY- THE FIRST 
PART OF THE PAPER IS IN THE JOURNAL OF OPERATIONS RESEARCH, IJOL 
9, 1%1 1 849-859, AND THE SECOND PART IS IBM RESEARCH REPORT 949, 
JUNE, 1963. UNLIKE PREVIOUS PROGRAMS, CSSI COES NOT GENERATE ANO 
STORE A LIBRARY ClF COLUMNS .. CSSI IS A FORTRAN CODE WRITTEN FOR 
THE FORTRAN MONITOR SYSTEM ON THE 7090/94. IT WILL ACCEPT UP TO 
15 STOCK WIDTHS, EACH WITH SUPPLY LIMITS, ANO UP TO 89 ORDERED 
WIDTHS. IT REQUIRES 32K CORE, THREE TAPES, ONE CHANNEL.. jijRITTEN 
IN FORTRAN II .. 

7090-1487WCUTIL UTILITY SYSTEM UNDER IBSYS 
AVAILABLE 3RD QUARTER 1963 .. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 709D-1487WCUTIL 

AIJTHORS .... F. O .. PITTS 

DIRECT INQUIRIES TO •• 
f,. o .. PITTS 

F. W .. BAUER 

AERCJNAUTICAL SYSTEMS DIVISION 
WRIGHT-PATTERSON AFB, OHIO 

L. B .. FALL 

THE UTILITY SYSTEM OPERATES AS A SUB-SYSTEM UNDER THE 7090/94 
IBSYS BASIC MONITOR. IT PROVIDES AN AUTOMATED CAPABILITY TO 
PERFORM SUCH OPERATIONS AS TAPE COPY, TAPE COMPARE, TAPE DUMP, 
ETC .. ALL 1/0 IS ECECUTED THROUGH IOEX .. 

7090-1488NBSHNKL HANKEL FUNCTION OF COMPLEX 
ORDER AND ARGUMENT. 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAfll CI STRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1488NBSHNK 

AUTHOR ••• LESLIE A BERRY 
NATIONAL BUREAU OF STANDARDS 
BOULDER LABORATORIES 
BOULDER, COLORADO 

DIRECT INQUIRIES TO AUTHOR 

TO EVALUATE HENKEL FUNCTIONS HV/K//Z/ COMPLEX GRCER, Vt AND 
COMPLEX ARGUMENT, Z.. REQUIRES- SUBROl.TINE HANK /PROGRAtJ NBS 
HF13/ SUBROUTINE SERIES /PROGRAM NBS HSR/ SUBROUTINE SP /PROGRAM 
NBS SP/ FUNCTION GAMMA /PROGRAM NBS GAM/ COMPLEX PACKAGE /PROGRAM 
NBS ZPK/ USES ASYMPTOTIC FORMS .. MACHINE LANGUAGE FORTRAN II .. 

7090-llt89NBSHF13 HANKEL FUNCTICJN FDR ORDER 
1/0 ANO 2/3, COMPLEX ARGUMENT .. 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PRClGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1489NBSHF1 

AUlHOR ..... LESLIE A. BERRY 
NATIONAL BUREAU OF STANDARDS 

,, BOULDER LABORATORIES 
BOULDER, COLORADO 
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DIRECT INQUIRIES TO AUTHOR 

TO EVALUATE THE HANKEL FUNCTIONS. REQUIRES- SUBROUTINE SERIES 
/PROGRAt4 NBS HSR/ sue'ROUTINE SP /PROGRAM NBS SP/ FUNCTION GAMMA 
/PROGRAM NBS GAM/ COMPLEX PACKAGE /PROGRAM NBS ZPK/ METHOD- FOR 
SMALL Ill. fDRTRAN II. 

7090-1490NBSHSR SERIES EVALUATION FOR HANKEL 
FUNCTION SUBROUTINES . 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1490NBSHSR 

AUTHOR ••• LESLI E A. BERRY 
. NATIONAL BUREAU OF STANOARDS 

BOULDER LABCRATORIES 
BOULDER t COLORADO 

DIRECT INQUIRIES TO AUTHOR 

REQUIRES SUBROUTINE ZMPY OF COMPLEX PACKAGE, NBS ZPK. liSAGE­
CALL .SERIES /At Bt Vt S, Y/ X & IYtSV /A&IB/. 7090 FORTRAN II 

7090- l491NBSSP EVALUATES ASYMPTOTIC SERIES 
FOR NBS HF13 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1491NBSSP 

AUTHOR ••• LESLlE A. BERRY 
NAT ION AL BUREAU OF ST AND ARDS 
BOULDER LABORATORIES 
BOULDER, COLORADO 

DIRECT INQUIRIES TD AUTHOR 

EVALUATES ASYMPTOTIC SERIES. TV/Z/ WRITTEN IN NBS Hfl3 AS 
EXPLAINED IN WRITE-UP FOR NBS HF13. REQUIRES THE COMPLEX PACKAGE 
NBS ZPK ANO FUNCTION GAMMA, NBS GAM. EVALUATES SERIES. IF 
NECESSARY MULTIPLIES LAST TERM USED BY CONVERGENCE FACTOR. SEE 
NBS HF13.7090 FORTRAN II. 

7090-1493NBSZPK NBS ZPK COMPLEX ARITHMETIC 
PACKAGE 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1493NBSZPK 

AUTHOR ••• LESLIE A. BERRY 
NATIONAL BUREAU OF STANCAROS 
BOULDER LABORATORIES 
BOULDER, COLORADO 

DIRECT INQUIRIES TO AUTHOR 

MULTIPLIES ANO DIVIDES TWO COMPLEX NUMBERS, FINDS THE StUARf 
ROOT, SINE, EXPONENTIAL, OR POLAR FORM OF COMPLEX NUMBER. 7090 
FORTRAN II 

7090-1494BCICORO MULTIPLY-PllECISE ROUTINE 
AVAi LAB LE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1494BCKOMO 

AUTHOR ••• ELEANOR S. KRASNOW 

DIRECT INQUIRIES TO •• 
DCNALD C. HOBBS 
COMPUTER CENTER 
UNIVERSITY OF CALIFORNIA 
201 CAMBELL HALL 
BERKELEY 4, CALIFORNIA 

THE PRINCIPAL USE OF HUS sueROUTINE IS TO EVALUATE RATJOS GF 
PRODUCTS OF POWERS OF FACTORIALS MAINTAINING PERFECT INTEGER 
ACCURACY THROUGHOUT. THE ANSWER IS RETURNED IN 2 FORMS- /1/ A 
RATIONAL CONSISTING OF AN ORDERED PAIR OF MULTIPLE PRECISION FULL 
WORD INTEGERS, ANO /2/ A VECTOR OF THE ORDERED EXPONENTS OF THE 
PRIMES IN THE PRIME DECOMPOSITION OF THE RATIONAL. 
SOURCE LANGUAGE- FAP 7090 

7090-1495UMMPLT GENERAL PURPOSE PLOTTING 
SUBROUTINE 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAfll. CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1495UMMPL T 

AUTHORS •• BRICE CARNAHAN LARRY EVANS 

DIRECT INQUIRIES TO •• 
BRICE CARNAHAN 
UNIVERSITY OF MICHIGAN 
CCHPUTING CENTER 
ANN ARBOR, MICHIGAN 

RAPID t!ACHINE PLOTTING OF NUMERIC INFORMATION FOR USE WITH 
FORTRAN, FAP, OR MAO CALLING PROGRAMS. THE RESULTING GRAPH IS 
COPIED ONTO ANY DECIMAL OUTPUT TAPE FOR SUBSEQUENT OFF-LINE 
/OR SIMULATED OFF-LINE/ PRINTING OR Pi.JNCHJNG. THE SUBROUTihE HAS 
FOUR MAIN ENTRIES WHICH PERFORM THE FOLLOWING FUNCTIONS.. PLOT l 
SETS UP THE DESIRED GRID CONFIGURATION AND THE TOTAL WIDTH 
/LIMITED TO PAGE OR CARD WIDTH/ AND LENGTH /UNLIMITED/ OF THE 
GRAPH IMAGE. IT ALSO DETERMINES THE LOCATION OF THE DECIMAL 
POINTS ANO THE MULTIPLYING SCALE FACTORS /POWERS OF TEN/ FOR H1E 
ABSCISSA ANO ORDINATE VALUES WHICH MAY BE PRINTED AT THE GRID, 
PLOT 2 PREPARES THE GRID, EXAMINES THE MAXIMUM AND MINIMl.JM VALUES 
OF THE ABSCISSA AND ORDINATE ANO ESTABLISHES INTERNALLY A FCRMULA 
FOR COMPUTING THE LOCATION IN THE IMAGE REGION CORRESPONCING TO 
ANY POINT. 

l090-1496BCNEXP FORTRAN FUNCTION FOR 
OBTAINING PRIMES 

AVAILABLE 3RO QUARTER 1963. 
ORCER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1496BCNEXP 

AUTHOR .... GERALD D. JOHNSON 

DIRECT INQUIRIES TO •• 
DCNALD C. HCJBBS 
UNIVERSITY Cf CALIFORNIA COMPUTER CENTER 
201 CAMPBELL HALL 
BERKELEY 4, CALIFORNIA 

THIS 7090 SUBROUTINE COMPUTES THE NEXT PRIMt: GREATER THAN THE 
ABSOLUTE VALUE OF A GIVEN INTEGER I WHERE /I/ IS Elli-ER A FORTRAN 
II DECREMENT INTEGER LESS THAN 217 OR A FORTRAN IV FULL WORD 
INTEGER LESS 235. LANGUAGE FAP-F 

l090-1497BEMAT2 MATRIX PACKAGE FOR USE WITH 
IBM FORTRAN MONITOR 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l497BEMAT2 

AUTHORS •• H.M. GLADNEY MRS. C. M. KIMME 

DIRECT INQUIRIES TO •• 
MRS. C. H. KIMME 
BELL TELEPHONE LABORATORIES 
MURRAY HILL, NEW JERSEY 

BE MAT2 IS A SET OF SUBPROGRAMS TD BE USED WITH A FORTRAN 
CALLING PROGRAM ON AN IBM 7090 COMPUTER USING THE IB FORTRAN 
MONITOR. THE PACKAGE CONTAINS SUBROUTINES TO ADD, SUBTRACT, 
SCALAR MULTIPLY, MATRIX HULT I Pl Y, INVERT, TRANSPOSE, MOVE, CHANGE 
THE SIGNS OF, SOLVE FOR THE TRACE AND DETERMINANT OF REAL 
MATRICES. ALSO INCLUDED ARE SUBPROGRAMS FOR SOLVING SIMULTANEOUS 
LINEAR EQUATIONS AND FOR STORING THE IDENTITY OF NULL MATRIX. 
EIGENVALUES AND EIGENVECTORS CAN BE 'OBTAINED FOR REAL SYMMETRIC 
MATRICES. FEATURES OF THE PACKAGE ARE A VARIABLE DIMENSION TABLE 
GENERATOR AND PROVISION FOR INTERNAL DOUBLE PRECISION ARITHMETIC 
IN SOME OF THE SUBPROGRAMS. LANGUAGE- FAP. 

l090-149918"EXP3 FORTRAll II LIBRARY 
FUNCTIOlt-EXP 3 

AVAi LAB LE 3RD QUARTER 1963. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l499IBMEXP 

AUTHORS •• MR. RICHARD V. BERGSTRESSER 
I BM CORPORATION 
401 GRANO AVENUE 
OAKLAND, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

THIS IS AN IMPROVED VERSION OF 709/7090 FORTRAN II LIBRARY 
FUNCTION WHICH PERFORMS EXPONENTIATION OF FLOATING POINT BASE . 
RAISED TO A FLOATING POINT POWER. BY USING 70917090 FORTRAN II 
LIBRARY FUNCTIONS EXP ANO LOG INSTEAD OF INTERNALLY li!IRITTEN 
FUNCTION, EXP /3 /REVISED/ GAINS A 152: IMPROVEMENT IN SPEED, 
SLIGHT IMPROVEMENT IN ACCURACY AND A REDUCTION OF 98 CELLS OF 
CORE STORAGE. MOST RECENT YERSIONS OF EXP AND LOG SHOULD BE 
MAINTAINED IN SYSTEMS LIBRARY BEFORE ADDING EXP /3. MINIMUM 
MACHINE CONFIGURATION. SOURCE LANGUAGE IS FAP. MAY ALSO BE USED 
ON THE 709. 

7090-1500S09137 EQUATION OF STATE 3 /1 
COMPONENT/ 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUJION CENTER 
SPECIFY FILE NUMBER 7090-1500SD9137 

AUTHORS •• O. REDLICH 

DIRECT INQUIRIES re •• 
A. K. DUNLOP 

A. K. DUNLOP 

SHELL DEVELOPMENT CO 
EMERYVILLE, CALIF. 

TO COMPUTE COMPRESSIBILITY FACTORS AND FUGACITY COEFFICIENTS OF 
A GAS FOR A SET/S/ OF TEMPERATURES ANi:i PRESSURES, KNOWING THE 
CRITICAL TEMPERATURE ANO PRESSURE ANC THE ACENTRIC FACTOR, w, OF 
K. S. PITZER ET AL. A/ 
RESTRICTIONS 
A/ NO MACHINE COMPONENTS BEYOND THOSE NECESSARY FOR THE FORTRAN 
MONITOR ARE REQUIRED. 
Bl NC OTHER PROGRAMS ARE REQUIRED- HiE BINARY DECK CONTAINS All 
NON-LIBRARY ROUTINES NEEDED. 
Cl ANY NUMBER OF PRESSURE-TEMPERATURE SCHEDULES FOR ANY NUMBER 
OF SUBSTANCES MAY BE CALCULATED- 1-99 TEMPERATURES AND 1-99 
PRESSURES MAY BE CONTAINED IN A SINGLE SCHEDULE-THE TEMPERATURES 
ARE SEPARATED BY ANY CONSTANT INCREMENT ANO THE PRESSURES EITHER 
GENERATED SIMILARLY, OR IN A 1, 2r 51 10, ETC., RATIO SEQUENCE. 
SOURCE LANGUAGE-FORTRAN 2 

7090-1501SD9138 EQUATION OF STATE 3 
/MIXTURES/ 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1501S09138 

AUTHORS •• o REDLICH 

DIRECT INQUIRIES TO •• 
A. K. OUNLCP 

A. K. DUNLOP 

SHELL DEVELOPMENT CO 
EMERYVILLE, CALIF. 

TO COMPUTE COMPRESSIBILITY FACTORS ANO FUGACITY COEFFICIENTS OF 
COMPCNENTS IN GAS MIXTURES FOR A SET/S/ OF TEMPERATURES, 
PRESSURES, AND CCMPOSITIONS, KNOWING THE CRITICAL TEMPERATURE ANO 
PRESSURE AND THE ACENTRlC FACTOR, w, OF K. S. PITZER ET AL., 
A/ OF EACH OF THE COMPONENTS. THE USE OF INTERACTION 
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CONTINUED FROM PRIOR PAGE-­
COEFFICIENTS IS PROVIDED FOR. 
RESTRICTIONS 
Al NC MACHINE COflPCNENTS BEYOND THOSE NECESSARY FOR ThE FOR TRAN 
MONITOR ARE REQUIRED. 
Bl NO OTHER PRCGRAMS ARE REQUIRED- THE BINARY IJECK CONTAINS ALL 
NON-LIBRARY ROUTINES NEECEO. 
Cl ANY NUMBER OF PRESSURE-TEMPERATURE SCHEDULES FOR ANY NliMBER 
OF MIXTURES /CCNTAINING UP TO 1 COMPOl'olENTS/ MAY BE CALCULATH-
1-99 TEMPERAUTRES AND 1-99 PRESSURES fl,AY BE CONTAINED IN A SINGLE 
T-P SCHEDULE AND 1-99 MIXTURES MAY BE STIPULATED FOR A GIVEN 
LISTING OF COMPONENTS. THE TEMPERATURES ARE SEPARATED BY ANY 
CONSTANT /IN A GIVEN SCHEDULE/ INCREME::NT ANO THE PRESSlJRES ARE 
EITHER GENERATED SIMILARLY, OR IN A lr 2r 5, 10 1 ETC., RllTIC 
SEQUENCE. THE COMPOSITION FOR EACH MIXTURE IS STIPULATEC ON A 
SEPARATE CARD. SOURCE LANGUAGE-FORTRAN 2 

7090-1502TYFRNF ROUND FLOATING ARITHMETIC IN 
FORTRAN JI 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1502TYFRNF 

Al.JTHCR ••• DR. W. KAHAN 
INSTITUTE OF COMPUTER SCIENCE 
UNI VE RSI TY OF TORONTO 
TCRGNTO, CANADA 

DIRECT INQUIRIES TO AUTHCR 

CORRECTLY TO ROUND FLOATING ADDITIONS, SUBTRACTIONS AND 
MULTIPLICATIONS, WHICH WOULD OTHER\i!ISE BE TRUNCATED, IN FORTRAN 
II PROGRAMS. 
1. WRITTEN IN 709/90 FAP. 
2. OPERATES ON REAL, FLOATING-POINT NUMBERS. 
3. TO BE USED AS A FUNCTION IN A FCRTRAN PROGRAM. 
4. NC OTHER sue-PROGRAMS ARE USED. 
5. USES 24 CELLS /30 SUB 8/. 

7090-1503TYSQRB IMPROVED SQUARE-ROOT FOR 
FORTRAN II 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1503TYSQR8 

AUTHOR ••• W. KAHAN 
INSTITUTE OF COMPUTER SCIENCE 
UNIVERSITY CF TORONTO 
TORONTO, CANACA 

DIRECT INQUIRIES TO AUTHOR 

TG CALCULATE THE SQUARE ROOT OF A FLOATING POINT NUMBER. 
1. WRITTEN IN 709/90 FAP. 
2. USES REAL, FLOATING-POINT NUMBERS. 
3. INTENDED AS A SUBSTITUTE FOR THE FORTRAN II SYSTEM/S SQRTF .. 
4. NC OTHER SUB-PROGRAMS ARE US EO .. 
5. USES 45 CELLS /55 TO THE POWER OF 8/ PLUS ERASABLE COMMClll 
77774-6. 

7090-1504TYMXMN COMBINED MAXIMIZING, 
MINUHZING OPERATIONS 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1504TYMXMN 

AUTHOR ••• W. KAHAN 
INSTITUTE OF COMPUTER SCIENCE 
UNIVERSITY CF TORONTO 
TORCNTO, CANACA 

DIRECT IMJUIRIES TO AUTHCR 

TO FIND QUICKLY THE ALGEBRAICALLY OR ABSOLUTELY LARGEST OR 
SMALLEST OF /A SUBSET OF/ THE ELEMENTS OF A FLOATING POINT ARRAY 
l OR A FIXED POINT ARRAY I. 
1. WRITTEN IN 709/90 FAP. 
2. USES EITHER FIXED POINT OR REAL FLOATING-POINT NUMBERS. 
3. CAN BE USED AS A FUNCTICN IN A FORTRAN PROGRAM. 
4. USES NO OTHER SUBPRCGRAMS. 
5. USES 44 CELLS /54 TC THE POWER CF 8/ .. 

7090-1506RSGAS1 GENERALIZED ASSEMBLY SYSTEM 
AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRApt OlSTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1506RSGAS1 

AUTHOR ••• G. H. MEALY 
29 LORI STREET 
PCUGHKEEPSIE, NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

GAS IS AN EXPERIMENTAL ASSEMBLY SYSTEM, IMPLEMENTED FOR THE IBM 
7090 AND OPERATING AS AN SOS OBJECT PROGRAM. IT MAY EASILY BE 
CONVERTED TO OPERATE WITH NON-SOS INPl.JT-OUTPUT ROUTINES. IF 
FULLY IMPLEMENTED, GAS WOULD HAVE THE FOLLOWING FEATURES-
!. MACRO FACILITIES AT LEAST AS POWERFUL AS THOSE IN BE FAP. 
2. LIBRARY ITEMS SUBJECT TO PARAMETER SUBSTITUTION ON CALL. 
3. CCMPRESSEO OECK AND SYMBOLIC MOOIFICATICN FACILITIES VIA 
ALTER. 
4. ABILITY TO USE GAS AT EXECUTION TIME. 
5. ABILITY TO MODIFY GAS OVER PART OF AN ASSEMBLY. 
6. DECK COMBINATION BASED ON USE OF NESTED SETS OF LOCAL SYMBOLS. 
INTERNALLY, GAS USES A TEXT ENCODING SCHEME SIMILAR TO THAT OF 
SCAT, CT, ANO MAP .. 

7090-1507LFAT62 U.S. STANDARO ATMOSPHERE, 
1962 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PRCGRAH DISTRIBUTICN CENTER 
SPECIFY FI LE NUMBER 7090-1507LFAT62 

Al.JTHOR ••• LILLIAN R BONEY 
NASA-LANGLEY RESEARCH CENTER 

CONTINUED FROM PRIOR CCLUMN-­
LANGLEY STATION 
HAMPTON, VIRGINIA 

DIRECT INQUIRIES TO AUTHCR 

FORTRAN II SUBRCUTINE TO APPROXIMATE THE U.S .. STANDARD 
ATMOSPHERE, 1962 COMPUTES CENSITY IN SLUGS/FT. MORE THAN 3, 
PRESSURE IN LBS/FT MORE THAN 2, TEMPERATURES IN DEGREES KELVIN, 
AND THE VtLOCITY OF SOUND IN FT/SEC AT ANY GEOMETRIC ALTITUDE, z, 
IN THE RANGE-16,500 FT LESS THAN Z LESS T"HAN 2.320,000 FEET. 
THE FOLLOWING AOCITIONAL SUBROUTINES ARE REQUIRED ON THE UStR/S 
FGRTRAN LIBRARY TAPE- /DFAD/, /DFSB/, /DFMP/, /OFDP/, OSIN, 
DCOS 1 OLOG, SQRT, LOGr EXP. 
RANGE- FOR ALTITUDES BELOW-16,500 FEET THE VALUES OF DENSITY, 
PRESSURE, TEMPERATURE, ANO VELOCITY OF SOUND ARE NOT VALID. THE 
CONCEPT OF THE VELOCITY OF SCUND IN THE ATMOSPHERE BECOMES 
ESSENTIALLY MEANINGLESS AT ALTITUDES IN EXCESS OF 300,COO FEET. 
TO POINT OUT THIS LIMITATION, THE VELGCITY OF SOUNC AT Al TITl.JOES 
ABOVE 30G,OOO FEET IS SET EQUAL TO THE VELOCITY OF SOUND AT 
300,000 FEET. FOR ALTITUDES ABOVE 2,320,000 FEET DENSITY, 
PRESSURE AND TEkPERATURE ARE SET EQUAL TO THEIR RESPECTIVE VALUES 
AT 2.320,000 FEET. SOURCE LANGUAGE-FORTRAN 11. 

7090-15080RWDST GENERALIZED INTERNAL SORT 
AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAi" DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-15080RWOST 

AUTHOR ••• E. a. CARTE:R, JR. 
UNION CARBICE NUCLEAR CO 
OAK RI OGE, TENNESSEE 

DIRECT INQUIRIES TO AUTHOR 

THIS WRITE-UP CESCRIBES ONLY THE MODIFICATIONS MADE TO WO-SORT 
/SDA-1249/ TO MAKE IT OPERATE WITHIN THE IB-JOB MONITOR SYSTEM. 
USERS OF THIS ROUTINE SHOULD co'NSULT THE ORIGINAL WRITE-UP FGR 
ADDITIONAL INFORMATION. OR WOST MAY BE CALLED FROM CBLr FTN, OR 
MAP PRCGRAMS. 
DECK NAME­
ENTRY POINTS-

CRWDST 
SORT AC 
SORT DC 

CONTROL SECTIGNS- SORTAB 

SORT AL 

VIRTUAL NAMES- .fXEM. 

SYS LDC 

THE LENGTH IS 392 /610/• WORDS 
IS USED TO SORT IN ASCENDING SEQUENCE 
IS USED TO SORT IN DESCENDING SEQUENCE 
THIS SECTION CONTAINS THE ERASABLE 
STORAGE AREAS ATAB AND BTAB. AS 
DISTRIBUTf:'O THIS SECTION IS 119 /167/ 
'flOROS LONG. 
HiIS SECTION CCNTAINS CODING USED FOR 
PROCESSlt\G ALGEBRAIC SCRTS. IF 
ALGEBRAIC SGRTS ARE NOT RE<;:UIRED A 
$OMIT CARD MAY BE USED TO SAVE 32 /40/ 
LCCAT IONS. 
CALLING SEQUENCE ERRORS IN THE ORIGNAL 
PROGRAM GAVt A NGRMAL RETURN WITH CUT 

SORTING. HHS HAS BEEN CHANGED TO CALL 
.FXEM. /#1249/. ALSO, THIS CALL IS 
TAKEN IF AN ALGEBRAIC SORT IS REQl.JESTEO 
AND CONTROL SECTION SORTAL HAS BEEN 
OMITTE[j. A RETURN AFTER THIS CALL 
Rt:TURNS TO THE PROGRAM THAT CALLED OR 
WOST WITHOUT SORTING THE DATA. 
USUAL USE. 

THE CALLING STATEMENTS FDR CR WOST ARC THE SAME AS Gl\IEN FOR WO 
SORT. THE CHANGES MADE INVOLVE THE INTERPRETATION OF THE ITEMS 
IN THE CALLING SEQUENCE TO CORRESPCNC WITH THE FCRWARO STORING OF 
ARRAYS AS USED IN CBL ANO FTN. A PRHT DECK IS AVAlLAeLE FUR 
REASSt:MBLY.. THE ASSEMBLY PARAMETERS MAXA AND MAXS MENTIONED ON 
PAGE 4 OF THE WO SORT WRITE-UP ARE CEFINED ON CARDS 2 ANO 3 
RESPECTIVELY. 

7090-1512DFOKOO DKOO-ONE CARD ON-LINE LOADER 
FOR ROW BINARY CARDS 

AVAILABLE 3RD CUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 709C-1512DFOKOO 

AUTHOR ••• P.A. JACOBY 
DOUGLAS AIRCRAFT CO., INC. /OF/ 
MISSILE & SPACE SYSTEMS DIVISICN, CEPT. A-273 
3000 OCEAN PARK BLVC. 
SANTA MONICA, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

ONE CARO ON-LINE LOADER FOR ABSOLUTE ROW BINARY CARDS. ABSOLUTE 
ROW BINARY CARDS TC BE LOADED MUST HA\IE THE LOCATION IN ROW g, 
COLUMNS 22-37., THE WORD COUNT IN ROW g, COLUMN.$ 14-18., AND THE 
CHECKSUM IN ROW 9, COLUMNS 37-72. THESE CARDS MAY BE PRODUCED BY 
A ROl<i ABSOLUTE FAP ASSEMBLY. THE TRANSFER CARO GF THE DECK TO BE 
LOADED MUST BE REMOVED ANO REPLACED BY ONE HAVING A TRANSFER 
INSTRUCTION IN ROW 9, COLUMNS 37-54, ANO THE TRANSFER LOCATION IN. 
ROW 9, CO LUM NS 58-72. THESE SHOULD BE THE ONLY PUNCHES ON THE 
CARO .. 

7090-1513DFDK01 DKOI-DUMP DISK TRACKS 
AVAILABLE 3RO QUARTER 1963. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-15130FCK01 

AUTHOR ••• P.A. JACOBY 
DOUGLAS AIRCRAFT CO., INC. 
MISSILE S. SPACE SYSTEMS DIVISIGN. DEPT .. A-273 
30(10 OCEAN PARK BL VD 
SANTA MCNICA, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

ON-LINE PROGRAI' TO REAL DISK TRACKS SPECIFIED BY CONTROL CARCS 
AND PLACE ON PRINT TAPE IN AN OCTAL DU~P FCRMAT. USES 1301 CISK. 
USES LOADER PROGRAM DKCO, ANO MUST CONFCRM TO ITS REQUIREMENTS .. 
THE DECK IS LOADED ON-LINE, PRECEDED BY THE CKOO LOADER /Of\ CARD/ 
FOLLOWED BY CONTROL CARDS-CNE FDR EACH TRACK TO BE DUMPEC. 
INFORMATION IS READ FRCM THE DISK IN FULL TRACK MODE ANO PLACED 
ON TAPE FOR OFF-llfl;E PRINTOUT. MAY BE USED ON THE 7094 ALSO. 
SOURCE LANGUAGE-FAP 
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7090-1516MIERR1 DOUBLE-PRECISION PROBABILITY 
INTEGRALS 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROH PROGRAM CI STRJBUT ICN CENTER 
SPEC lFY FILE NUMBER 7090-1516Ml ERRl 

AUTHORS •• MR. KENNETH e. LARSCN 
ROOM 4-Gl 1 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE 39 9 MASSACHUSETTS 

DIRECT INQUIRIES TO AUTHOR 

FOR AN ARGUMENT X, EVALUATES ERROR FUt-.CTION ERE/X/ ANC ERROR­
FUNCTICN COMPLEMENT EREC/C/ TO 15-16 SIGNJFICANT DIGITS, AND 
INTEGRATED ERRCR-FUNCTION COMPLEMENT IERIC/X/ TO 13-16 
SIGNIFICANT DIGITS, DEPENDING ON VALUt: OF X WITHIN RANGE 0 TO 10. 
REQUIRES 2539 LOCATIONS, 0 COMMON. TIMING IS 67 MILLISECONDS 
MAXIMUM. 

7090-1521ERLPOA LINEAR PROGRAMMING OUTPUT 
ANALYZER 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIF'Y FILE NUMBER 7090-1521ERLPOA 

AUTHORS •• L.:J. LARSEN 

DIRECT INQUIRIES TO •• 
L.J. LARSEN 

B.G. MCLAUGHLAN 

ESSO RESEARCh &. ENGINEERING CO. 
P.O. BOX 209 
MADISON, NEW JERSEY 

MISS J. B. SMEAL 

TO GENERATE A REPORT FROM THE OUTPUT OF THE CEIR LP/90 LINEAR 
PROGRAMMING SYSTEM, SHARE DISTRIBUTION NO. 1300. THUS, THE 
PROGRAM PROVIOES A SOLUTION TO ONE OF THE MAJOR OBSTACLES 
ENCOUNTERED IN LARGE LINEAR PROGRAftl.MING APPL !CATIONS. THIS 
PROBLEM IS ONE OF RAPICLY TRANSFORIHNl.i THE LARGE VOLUME OF 
RESULTS THAT ACCOMPANY THE SOLUTION OF TYPICAL PROBLEMS TO A FORM 
THAT IS SUITABLE FDR DETAILED ANALYSH DR MANAGEMENT REVIElill. 
A. MACHINE ·COMPONENTS REQUIRED WHEN USING ANALYZER .32K 7090, 3 
TAPES CN CHANNEL A, 3 TAPES ON CHANNEL B1 ON-LINE PRINTER AhO 
CARO READER. 
B. ER LPOA IS DESIGNED TO BE INCLUDED AS PART OF THE CEIR LP/90 
LINEAR PROGRAMMING SYSTEM. MINOR MODIFICATIONS ARE REQUIRED TO 
THE CEIR SVSTEJlll. 
C. REFER TO THE 7090 LINEAR PROGRAMMING OUTPUT ANALYZER 
REFERENCE MANUAL FOR THE INPUT /OUTPUT FORMAT AND OTHER 
REQUIREMENTS. 
O. IN ORDER TO USE THE PUNCti OPTION, THE BCD OUTPUT FROM ER LPOA 
MUST BE PRINTED CN A 1401 USING A SPECIAL 1401 PROGRAM. SUCH A 
PROGRAM IS THE ER SIMULATNECUS READ, PRINT, AND PUNCH PROGRAM, 
WHICH IS BEING RELEASEC TO SHARE. 
MACHINE LANGUAGE-SCAT 

RHUESTOR MUST SUBMIT ONE TAPE TD OBTAIN BASIC PROGRAM MATERIAL 
CONSISTING OF SYMBOLIC CARDS FOR COMPILE RUN A AND COMPILE RUN B AND 
SAMPLE PROBLEM DATA ANO AGENOUM. 

7090-1522NBSERFI INVERSE ERROR FUNCTION 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAfi' CI STRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1522NBSERF 

AUTHORS •• NEALL STRAND GARNEY HARDY 

DIRECT INQUIRIES TO •• 
NEALL STRANO 
NATIONAL BUREAU OF STANDARDS 
BOULDER LABORATORIES 
BCULDER COLORADO 

THIS SUBROUTINE COMPUTES THE INVERSE ERROR FUNCTION I. E. GIVE:N 
V IN THE EQUATION. RESTRICTIONS- THIS SUBROUTINE USES THE 
SUBROUTINE ERR169/SHARE IDENTIFICATION C3LAFERR1/ TO CALCULATE 
THE ERROR FUNCTION. 

7090-1523NBSTAU ROOTS OF RICATTIDIFF 
EQUATIONS 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7Q90-1523NBSTAU 

AUTHORS •• MR. JOHN D. HARPER, JR. 
NATIONAL BUREAU OF STANCAROS 
BOULDER, COLORADO 

DIRECT INQUIRIES TO •UTHCR 

NBS TAU COMPUTES THE ROOTS OF A RICATTI DIFFERENTIAL EQUATICN 
USED IN THE CALCULATION OF CERTAIN Elt:CTROMAGNETIC WAVE PRO~LEMS 

EXPRESSED AS A SERIES OF RESIDUES. THE METHOD IS FORMULATED IN 
NATIONAL BUREAU OF STANDARDS TECHNICAL NOTE 1 DISTRIBUTED BY 
UNITED STATES DEPARTMENT OF COMMERCE, OFFICt: CF TECHNICAL 
SERVICES, WASHINGTON 25, O.C. IT CONSISTS OF AN ASYMPTOTIC 
SERIES AND A CONVERGENT SERIES. LIMITATIONS ARE GIVEN UNDER 
RESTRICTIONS. SEE FLOW CHART FOR LOGIC DETAILS. NBS TAU AS 
DISTRIBUTED IS A SUBROUTINE WHICH EXPECTS A FORTRAN CALLING 
SEQUENCE. IT REQUIRES SEVERAL SUBROUTINES NOT INCLUDED. 
MACHINE LANGUAGE- FORTRAN II 

7090-1524NBCPK SAP-F SUBROUTINES COMPLEX 
ARITHMETIC PACKAGE 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1524NBCPK 

AUTHOR ••• JOHN HARPER 
NATIONAL BUREAU OF STANDARDS 
BCULDER, COLORADO 

CONTINUED FROM PRIOR CCLUMN--

CIRECT INQUIRIES TO AUTHOR 

NBS CPK CONTAINS CERTAJN COMPLEX ARITHMETIC SUBPROGRAMS WRITTEN 
AS SUBROUTINES FCR USE IN PROGRAMS 1'4HfRE CHANGEOVER TO BUILT-IN 
COMPLEX ARITHMETIC IS NOT DESIRABLE OR NOT AVAILABLE. ZMP\' AND 
ZDIV ARE PRIMARILY THE SAME AS THE COMPLEX MULTIPLY ANO DIVIDE 
USED IN THE COMPLEX FEATURE OF FORTRAN II. POLR CONVERTS FR0"1 
RECTANGULAR TO PCLAR FCJRM USING TRIGCNOHETRIC IDENTITIES TO HELP 
PRESERVE PRECISION. ZSQRT EMPLOYS A METHOD DESCRIBt:D BV SICNEY 
KAPLAN, MTAC1 VOL 4 1 1950 1 P. 177. 
7090 SAP-F SUB ROUT INES 

7090-1525BCSHFT FAP INSTRUCTION SIMULATOR 
FOR FORTRAN 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l525BCSHFT 

AUTHOR .... G.D. JOHNSON 
UNIVERSITY FO CALIFORNIA 
BERKELEY 1 CALIFORNIA 

DIRECT INQUIRIES TO .AUTHCR 

TO SIMULATE IN FGRTRAN PROGRAMS THE Ei.iUIVALENT FAP INSTRUCTICNS 
ALS, ARS, LLS, LRS, LGL, RQL /SEE FAP MANUAL FOR OESCRIPTION/ 1 

ANO ALSO TO INTRODUCE A NEW PSEUDO OPERATION ROTATE WHICH, LIKE 
RQL, ROTATES THE E:NTIRE C/AG/ ANO C/Ml.i/ LEFT, TREATING THEM AS 
ONE LOGICAL 72 BIT CIRCULAR REGISTER. 
THE OESIRE:O FAP INSTRUCTIONS ARE EXECUTED °JllHEN CALLED FOR BY ThIS 
SUBROUTINE. SOURCE LANGUAGE-FAP-F 

7090-1526BCERPR MATH ERROR PRINTOUT 
AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1526BCERPR 

AUTHORS •• J. CAUGHRAN 

DIRECT INQUIRIES TO •• 
J. CAUGHRAN 

G.D. JCHNSON 

UNIVERSITY OF CALIFORNIA 
BERKELEY, CALIFORNIA 

BC LIBRARY ROUTINES PRGVIDING AN ERROR INDICATION HAY CALL 
/ERPR/ TO REPORT THE CONDITION. ERPR DECIDES /USING LINKAGE 
DIRECTORS, ETC,/ IN WHICH SUBROUTINE Tt-E IMPROPER CALL hAS MADE 
/I.E., THE SUBRCUTINE CALLING ThE LIBRARY ROUTINE WHICH CALLED 
ERPR/, AND AT WHICH STATEMENT WITHIN THE ROUTINE THE CALL lilAS 
MADE. SUBROUTINES HAY HAVE ANY NUMBER OF ARGUMENTS OR BE FORTRA-
II F-TVPE FUNCTIONS. WRITTEN IN FAP-F 

7090-1527BCFLPT FLOATING POINT TRAP 
AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAfll DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1527BCFLPT 

AUTHOR ••• GIO WIEDERHCLD 

DIRECT INQUIRIES TO ... 
MR. DONALD C. HOBBS 
UNIVERSITY OF CALI FORNI A 
BERKELEY, CALIFORNIA 

FLOATING POINT TRAP MONITORING PACKAGf FOR FORTRAN MCNITOR. THE 
FEATURES DESCRIBED HEREIN WILL BE RE:TAINED IN THI: 7090 BC MONITOR 
WHEN IT BECOMES AVAILABLE. 
ENTRY POINT NAMES-

/FPT/ FCJRTRAN MONITCR FLOATING POINT TRAP ENTRY 
/FTMOPT I MODIFY STANDARD /FTP/ OPTIONS 
/FTMSET/ USER CONTROL OPTION 

/FPTC/ PRINTOUT COUNT OF ERROR OCCURRENCES FOR MCNITOR 
/QUCT/ LOCATION IN /FPT/ TO SET DIVIDE CHECK RESULT 

ON OUT 7090 ALSO DIVIDE CHECKS-BOTH FIXED AND FLOATING- ARE 
TRAPPED AS PART C:.F FLOATING POINT TRAPPING. 
THE FORTRAN STATEMENT IF ACCUMULATOR OVERFLOW, OR IF QUCTIENT 
GVERFLOW ANO IF DIVIDE CHECK WILL STILL ALLOW TESTING OF THESE 
CONDITIONS. THE DIVIDE CHECK LIGHT ... ILL REMAIN ON. 
SOURCE LANGUAGE-FAP 

7090-1528BCFPTC ERROR COUNT STORAGE 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAJi! DISTRIEIUTIOh CENTER 
SPECIFY FILE NUMBER 7090-1528BC.FPTC 

AUTHOR .... GIO WIEDERHOLD 

DIRECT I·NQUifUES TO •• 
MR. DONALD C. HCBBS 
UNIVERSITY OF CALI FORNI A 
BERKELEY 4, CALIFORNIA 

PROVIDE A STORAGE AREA IN MEMORY INTO WHICH ERROR COUNTS GIVEN 
BY BC LIBRARY PRO(,RAMS HAY BE ACCUMULATED. SOURCE LANGUAGE-FAP 

7090-1529BCMKER CHARACTER HANDLING ROUTINE 
GENERATOR 

AVAILABLE 3RD QUARTER 1963., 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l529BCMKER 

AUTHCRS •• GIO WIEDERHCLD GARY V. BR·EITBARD 

DIRECT INQUIRIES TO •• 
MR. DONALD C. HOBBS 
UNIV ERS ITV OF CALIFORNIA 
BERKELEY 4, CALIFORNIA 

A SET OF ROUTINES TO FACILITATE FAST CHARACTER HANDLING IN 
FORTRAN II. THE RCUTINES DO NOT PROCESS HH: CHARACTER STRINGS 
THEMSELVES, BUT GENERATE ROUTIN·ES ANO LISTS. THESE ThEN MA\' BE 
TIED TOGETHER TO ALLOW COMPLEX HANDLING CF CHARACTER STRINGS. 
THIS METHOD HAS BEEN CHOSEN BECAUSE NO /OR LITTLE/ INITIALIZATION 
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OF THE ACTUAL f1ANDLING ROUTINES IS RELiUIRED DURING THE PROCESSING 
PHASE. ROUTINES MAY BE GENERATED ACCORDING TO PARAMETERS 
PRODUCED DURING EXECUTION. 
MACHINE LANGUAGE-FAP 

7090-1530BCIOMC INPUT/llUTPUT MACROS Fiil FAP 
PROGRAMMING 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1530BCIOMC 

AUTHORS •• MR. WILLIAM SANDERS 
UNIVERSITY OF CALIFORNIA 
BERKELEY 4, CALIF. 

DIRECT INQUIRJES TO AUTHOR 

TO ALLOW FAP PROGRAMMERS TO WRITE PSEUDO-FORTRAN INPUT /OUTPUT 
STATEMENTS. A SE:RlES OF MACROS ARE PROVIDED THAT EXPAND 
INSTRUCTIONS OF THE FORM READ FMT ,/LESS THAN/ I.NTO APPROPRIATE 
CALLING SEQUENCES TO FORTRAN 1/0 ROUTINES. 
USAGE-
MACRO PACKAGE IS INSERTED AT THE BEGINNING OF EACH FAP PROGRAM 
ANO APPROPRIATE INSTRUCTIONS USED IN THE PROGRAM. 
CALL ING SEQUENCE-
REAO FMT, /LESS THAN/, WRITE FMT, /LESS THAN!. PUNCH FMT, 
/LESS THAN/ 
SPACE REQUIRED-
FUNCTION OF THE COMPLEXITY OF THE 1/0 LISTS. 
GENERAL COMMENTS-
THIS PACKAGE PROVIDES THE FACILITY TO DO INPUT/OUTPUT EASILY IN 
FAP WITHOUT THE REQUIREMENT OF EXTENSIVE MODIFICAITONS TO THE 
ASSEMBLER. IT HAS BEEN FOUND TO BE ESPECIALLY USEFUL IN TEACHING 
FAP CODING TCl BEGINNERS. 
MACHINE LANGUAGE-FAP 

7090-1531BCNONL SUBROUTINE GAUSS-NON LINEAR 
REGRESSION SUBROUTINE 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1531BCNONL 

AUTHOR ••• R.H. BAER 

DIRECT INQUIRIES TO •• 
MR. DONALD C. HOBBS 
CCMPUTER CENTER 
UNIVERSITY OF CALIFORNIA 
BERKELEY 4, CALIFORNIA 

THE PROCEDURE USED HERE REPLACES THE FUNCTION G BY ITS FIRST 
ORDER TAYLOR EXPANSION /IN THE B SUB I/, SOLVES FOR THE HINUMUH 
OF S /WHICH IS BEING APPROXIMATED BY A QUADRATIC/ BY SOLVING THE 
J LINEAR El;;UATIONS WHICH EXPRESS THE FACT THAT THE APPROXIMATION 
FGR S SKJULD HAVE ZERO GRADIENT. THE PARAMETERS B SUB I ARI:: 
CHANGED ACCORDINGLY, AND THE PROCEDURE IS ITERATED UNTIL THE 
CORRECTIONS FOR THE B SUB I ARE FOUND TO BE NEGLIGIBLE OR UNTIL A 
Lip.Ill CN THE NUMBER OF ITERATIONS IS EXCEEDED. 
MACHINE LANGUAGE- FORTRAN I I 

7090-1532BCSIMQ SIMULTANEOUS EQUATION 
SUBROUTINES 

AVAILABLE 3RD QUARTER 1%3. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7C90-1532BCSIMQ 

AUTHQR .... J.T. OLSZTYN 

DIRECT INQUIRIES TO •• 
HR. DONALD C. HOBBS 
UNIVERSITY OF CALIFCRNIA 
BERKELEY 4, CALIFORNIA 

THIS SUBROUTINE WILL SOLVE THE MATRIX EQUATION AX#B FOR THE 
UNKNOWN MATRIX X. THE DIMENSIONS OF THE VARIOUS MATRICES MUST 
BE-

A- N X N 
8- N X M 
X- N X M 

WITH THE RESTRICTICN THAT M LESS THAN N. AT THE SAHE TIME, THIS 
SUBROUTINE COMPUTES A SCALED VERSICN OF THE DETERMINANT OF THE 
MATRIX A. THE SOLUTION OF THE MATRIX EQUATION AX#B IS 
ACCOMPLISHED BY UPPER TRIANGULARIZING THE A MATRIX USING FOR EACH 
REDUCTION STEP A MAXIMUM PIVOT. THIS ENTAILS SEARCHING, AT THE 
KTH STAGE OF THE REDUCTION, THE REDUCED /N-K/ X /N-K/ A MATRIX 
FDR THE ELEMENT WHOSE ABSOLUTE VALUE IS THE LARGEST. A ROM ANO 
COLUMN INTERCHANGE IS THEN PERFORMED TO BRING THIS ELEMENT INTO 
THE AKK POSITION. AFTER COMPLETION OF THE TRIANGULARIZATION, 
BACK SUBSTITUTION IS USED TO OBTAIN THE X MATRIX. 
MACHINE LANGUAGE-FAP 

7C90-1533BCINVT MATRIX INVERSION /FORTRAN/ 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-15338CINVT 

AUTHORS •• MR. EDWARD L. WILSON 

DIRECT INQUIRIES. TO •• 
MR. DONALD C. HOBBS 
UNIVERSITY OF CALIFORNIA 
BERKELEY 4, CALIFORNIA 

THIS FORTRAN SUBROUTINE INVERTS A REAL SQUARE MATRIX. THE 
SUBROUTINE IS COOED INC:EPENDENTLY OF ClMENSlON STATEMENTS. THE 
DIMENSICN OF THE MATRIX TO BE INVERTED IS AN ARGUMENT IN THE 
SUBROUTINE/S CALLING SEQUENCE- THEREFORE, IS IT NOT NECESSARY TO 
RECOMPILE THE SUBROUTINE FOR DIFFERENT PROBLEMS. 
MACHINE LANGUAGE- FORTRAN 11 

7090-153.ftBCROOT FLOATING POINT SQUARE ROOT 
ROUTINE. 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 

CONTINUED FROM PRIOR COLUMN--
SPECIFY FILE NUMBER 7090-1534BCROOT 

AUTHOR.•• THOMAS SUMNER J. G. CAUGHRAN G. O. JOHNSON 

DIRECT INQUIRIES TO •• 
MR. DONALD C. HOBBS 
UNlVERSITY CF CALIFORNIA 
BERKELEY, CALIFORNIA 

TO CGMPUTE A FLCATING POINT SQUARE RGGT TO FULL ACCURACY IN 
LEAST TIME. RESTRICTIONS- THE ARGUMENT MUST BE NORMALIZED OR 
ZERO. MACHINE LANGUAGE- FAP-FORTRAN 
USAGE-

A .. CALLING SEQUENCE 
1. FORTRAN. PREFERRED- APPEARANCE OF SQRT /ARG/ IN A 

FORTRAN ARITHMETIC STATEMENT. 
OPTIONAL- APPEARANCE OF SQRTF/ARG/ IN A 

FORTRAN ARITHMETIC STATEMENT. 
2. FAP. CALL SQRT, ARG 

7090-1535BCLOG"t FLOATING POINT NATURAL 
LOGARITHM 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1535BCLOG4 

AUTHOR ••• G .O. JOHNSON 

DIRECT INQUIRIES TO ... 
MR. DONALD C. HOBBS 
UNI VER SI TY OF CALIFORNIA 
BERKELEY 4, CALIFORNIA 

THIS 7090 SUBROUTINE COMPUTES LOG SUBE X OR LOG SUB 10 X FOR A 
SI NGLE-PRECIS ICN FLOAT ING-POINT ARGUMENT. 
MACHINE LANGUAGE-FAP-FCRTRAN 

7090-1536BCEXP FLOATING POINT EXPONENT lAL 
SUBROUTINE 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAf' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1536BCEXP 

AUTHORS •• MR. GERALD C. JOHNSON 

DIRECT INQUIRIES TO •• 
MR. DONALD C. HOBBS 
UNIVERSITY GF CALIFORNIA 
COMPUTING CENTER 
BERKELEY 4, CALIFORNIA 

GIVES ERROR MESSAGE WHEN ARGUMENT EXCEEDS 88.028 BUT RETURNS 
MAX. VALUE. TIMING APPROX. 0.362MS., 83 LOCATIONS. USES ZO BC 
ERPR. 
USAGE-

CALL ING SEQUENCE 
1. FORTRAN- /PREFERRED/ APPEARANCE OF EXP /ARG/ IN A 

FOR TR/IN ARITHMETIC STATEMENT. 
/OPTIONAL/ APPEARANCE OF EXPF /ARG/ JN A 

FORTRAN ARITHMETIC STATEMENT. 
WRITTEN IN FAP-F 

7090-1537 BCTANH HYPERBOLIC TANGENT 
>UBROUTINE 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTH 
SPECIFY FILE NUMBER 7090-1537 BCTAN 

AUTHORS •• MR. GERALD O. JOHNSCN 

DIRECT INQUIRIES TO •• 
MR. DONALD C. HOBBS 
UNIVERSITY GF CALI FORNI A 
COMPUTER CENTER 
BERKELEY 4, CALIFORNIA 

THIS SUBROUTINE COMPUTES TANH X FOR ANY SINGLE PRECISION 
FLOATING POINT ARGUMENT. 
USAGE-

CALLING SEQUENCE-
FORTRAN- /PREFERRED/ APPEARANCE OF TANH/ARG/ IN A FORTRAN 

ARITHEMTIC STATEMENT. 
/OPTIONAL/ APPEARANCE OF TANHF /ARG/ IN A FORTRAN 

ARITHMETIC STATEMENT. 
FAP- CALL TANH, ARG. 
SPACE REQUIRED- 103 LGCATIONS 

INPUT- NORMALILED FLOATING X 
OUTPUT- NORMALIZEC FLOATING TANH /X/ IN AC 
WRITTEN IN FORTRAN-FAP 

709Q-1538BCSIN SINE/COSINE SUBROUTINE 
AVAILABLE 3RD QUARTER 1963 .. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1538BCSIN 

AUTHOR .... G.D. JOHNSON 

DIRECT INQUIRIES TO •• 
MR. DONALD C. HOBBS 
UNIVERSITY OF CALIFORNIA 
BERKELEY 4, CALIFORNIA 

THIS 7090 SUBROUTINE COMPUTES THE SINt OR THE COSINE 
RESPECTIVELY OF A SINGLE PRECISION NOR"1ALIZED FLOATING POINT 
ARGU~ENT. THE SINE IS EVALUATED FROM TWO CONTINUED FRACTIONS, 
WHICH WERE DERIVED ON THE BASIS OF IDEAS OF H.J. HAEr.LY ANO E.G. 
KOGBETLIANTZ MCDIFIEO IN SOME RESPECTS TO TAKE INTO ACCOUNT 
MACHINE CHARACTERISTICS. 
USAGE-

CALLING SEQUENCE-
FORTRAN-/PREFERRED/ APPEARANCE OF ~IN/ARG/ OR COS/ARG/ 
IN A FORTRAN ARITHMETIC STATEMENT .. 

/OPTIONAL/ APPEARANCE OF SINF/ARG/ CR COSF/ARG/ 
IN A FORTRAN ARITHMETIC STATEMENT. 

MACHINE LANGUAGE- FAP- FORTRAN 
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7D90-1539BCATAN ATAN-FLOATING POINT 
ARCTANGENT SUBROUTINE 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1539BCATAN 

AUTHORS •• J. CAUGHRAN G.D. JOHNSON 

DIRECT INQUIRIES TO •• 
DONALD C. HCBBS 
UNIVERSITY OF CALIF. 
BERKELEY, CALIF. 

COMPUTATION Of FLOATING POINT ARCTANGCNT OF CNE OR TWO 
VARIABLES. FOR TWO VARIABLES, A, Bt ARCTANGENT /A/Bl IS 
COMPUTED. THIS SUBROUTINE USES A MOOIFICATICN OF A HE:THOO 
DEVELOPED BY OR. H.J. MAEHLY AND MODIFIED BY DR. E.G. 
KOGBETLIANTZ /SBC REPflRT #lt APRIL 1957/. FOR Ft..RTHER DETAILS 
SEE THE SBC REPORT OR THE WRITEUP CF Esl 18 ATN2. 

USAGE- A. CALLJNG SEQUENCE- 1 .. FORTRAN- /PREFERRED/ 
APPEARANCE OF ATAN /ARG/ OR ATAN2 /ARG It ARG 2/ JN fl FGRTRAN 
ARITHMETIC STA TE ME NT. 
/OPTIONAL/ APPEARANCE Of.ATANF/ARG/ OR ATANlf /ARG 1 1 ARG2/ IN A 
FCRTRAN ARITHMETIC STATEMENT. 
2. fAP- CALL ATAN, ARG. OR CALL ATAN2 1 ARG1 1 ARG2. MACHINE 
L ANGLIA GE-f AP-FORT RAN. 

709D-15~0BCFACT FACT-FACTORIAL SUBROUTINE 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAfil CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1540BCFACT 

AUTHOR ••• G.D. JOHNSON 

DIRECT INQUIRIES TO •• 
DONALD C. HCBBS 
UNIVERSITY OF CALIF. 
BERKELEY 4, CALIF. 

CCMPUTATION OF MOST ACCURATE NORMALJZCO FLOATING POINT FACTGRIAL 
IN MINIMUM TIME GIVE:N A FORTRAN DECREMENT INTEGER. TABLE LGOK-UP 
USAGE-CALLING SEQUENCE- FORTRAN- APPEARANCE OF FACT /N/ IN A 
FORTRAN FLOATING MEDE ARITHMETIC STATEMENT WHERE N IS ANY FIXEC: 
POINT VARIABLE NAME OR AN INTEGER CONSTANT. FAP- CALL FACT N 
WHERE N IS THE LOCATION /ADDRESS/ OF A CECREMENT INTEGER. 
MACHINE LANGUAGE-FAP-FCRTRAN. 

7090-1541BCDFCT DFACT-llOUBLE PRECISION 
FACTORIAL SUBROUTINE 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1541BCDFCT 

AUTHOR ••• G.D. JOHNSON 

DIRECT INQUIRIES TO •• 
DONALD C. HOBBS 
UNI VE RSI TY OF CALIF. 
BERKELEY 4, CALIF. 

COMPl.TATION OF MOST ACCURATE DOUBLE-PRECISION NORMALIZEC 
FLOATING POINT FACTORIAL IN MlNIMU~ TIME GIVEN A FORTRAN 
DECREMENT INTEGER. TABLE LOOK-UP. U!::iAGE- CALLING SEQUENCE-
FORTRAN- APPEARANCE OF OFACT/N/ lfoi A FORTRAN DOUBLE-PRECISICN 
FLOATING MOOE ARITHMETIC STATEMENT ~HE:RE N IS ANY SINGLE 
PRECISION FIXEC POINT VARIABLE NAME OR AN INTEGER CONSTANT. 
FAP- CALL OFACT N WHERE N IS THE LOCATION /ADDRESS/ OF A 
DECREMENT INTEGER. MACHINE LANGUAGE-FAP-FClRTRAN. 

7090-15-V.RSSIMS SUlSCRIPT - A SIMULATION 
PROGRAMMING LAHGUAGE 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1544RSSIMS 

AUTHORS •• H. MARKOWITZ 

DIRECT INQUIRIES TO •• 
8. hAUSNER 

B. HAUSNER 

THE RAND CORPORATION 
1700 MAIN STREET 
SANTA MONICA, CALIFORNIA 

H. KARR 

SlMSCRIPT IS A LANGUAGE OESIGNED TO EASE HIE PROGRAMMING OF A 
DIGITAL SIMULATION. ALTHOUGH IT WAS DEVELOPED FGR SIMULATICiN 
PROBLEf'S, IT IS ACTUALLY A -PROGRAMMING SYSTEM THAT IS AlSO 
READILY USABLE FOR NON-SIMULATION PRCBLEMS. 
RESTRICTIONS-

~ONi~~~ ;~~~:~:N O~I!I~~~~~~~ ~~~S ONLY UNDER THE 799/7090 FCRTRAN 

A. CONVERSION TO THE 704 WOULD REQUIRE A MINUMUM CONF IGl.JRATICN 
CF TWO TAPES OVER THE FORTRAN MINUMUM ANO AN ON-LINE 
PRINTER. 

B. SIMSCRIPT HAS NOT BEEN MODIFIED TO RUN UNDER 1BSYS 1 
PRIMARILY BECAUSE OF PRE:SENT HIGH LCACING ORIGINS. 
ANY CIGITAL SU'ULATION CONSISTS OF A NUMERICAL DESCRIPTION OF THE 
STATUS OF THE SIMULATED SYSTEM, WHICH IS DEFINED IN TERMS CF WHAT 
ARE CALLED ENTITIES, ATTRIBUTES OF ENTITIES, ANO SETS OF 
ENTITIES. THIS STATUS DESCRIPTION IS MODIFIED AT VARIOUS POINTS 
IN SIMULATED Tlf.\E BY EVENTS. SIMSCRIPT PROVIDES A MAIN TIMING 
R"OUTINE TO KEEP TRACK OF SIMULATED TIME ANO THE OCCURRENCE 
OF EVENTS. AN EVENT ROUTINE IS WRITTl::N FOR EACH. TYPE OF EVENT, 
DESCRIBING HOW THE STATUS IS TO CHANGE:. 

THIS SIMSCRIPT LANGUAGE IS SPECIFICALLY DESIGNED TC FACILITATE 
THE FORMULATION ANO PROGRAMMING OF THC.SE EVENT ROUTINES. ONE MAY 
ACCOMPLISH EACH OF THE FOLLOWING OPERATIONS IN THE SINGLE SOURCE-
LANGUAGE STATEMENT- ALLOCATE OR RETURN STORAGE SPACE FOR 
TEMPORARY VARIABLES, FILE ITEMS INTO SETS, REMOVE ITEMS FROM 
SETS, ACCUMULATE INFORMATION ACROSS SIMULATED TIME. SU~H.6R1ZC 
INFORMATION AT A POINT IN TIME, OR FIND MINIMUMS OR MAXIMUMS 
OVER COLLECTIONS OF ITEMS MEETING SPECIFIED CONDITIONS. 
SOURCE LANGUAGE - 1090 FORTRAN II 

7090-1546NR10PK COMFORT 11 - INPUT-OUTPUT 
AND DATA PROCESSING PACKAGE 

AVAILABLE 4TH QUARTER l963. 
ORDER FROM PROGRAJll DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1546NRIOPK 

AUTHOR ••• R.H. CIANCI 
RCCKETDYNE1 DIVISION OF NORTH AMERICAN AVIATICN 
6633 CANOGA AVE 
CANOGA PARK, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

AN INPUT-OUTPUT ANO DATA PROCESSING SET OF ROUTINES, COMPATIBLE 
WITH FORTRAN ANC THE NAA OR IBM MONITOR SYSTEM, HAS BEEN 
DEVELOPED AT RCCKETDYNE DIVISION ANO PUT ON THE FORTRAN LIBRARY 
TAPE. 
AMONG THE VALUABLE FEATURES NOT AVAILABLE IN OUR STANDARD FORTRAN 
SYSTEM IS THE USE OF BUFFERING TECHNI4.UES FOR INPUT-OUTPUT. 
ENGINEERS WITH LARGE DATA PROCESSING PROBLEMS WOULD CO WELL TO 
1NVESTIGATE THE POSSIBILITY OF USING THIS TIME-SAVING MEASURE. 
ESPECIALLY USEFUL FOR MANY APPLICATIONS ARE ROUTINES WtiICH PERMIT 
THE EMPLOYMENT OF FULL-WORD INT EGER ARITHMETIC. ALSO NOTEWORTHY 
ARE THE PROVISIONS FOR READING ANO/OR WRITING FIXED OR VARIABLE 
LENGTH RECORDS INTO OR OUT OF SINGLE CR MULTIPLE ARRAYS. ALL 
SUBROUTINES ARE USED BY VARIABLE LENGTH CALL STATEMENTS. 
SGURCE LANGUAGE-FAP 

REQUESTGR MUST SUBMIT CNE REEL OF MAGNETIC TAPE TO OBTAIN OL TPl. T 
LISTING, BINARY GBJECT DECK ANO SYMBGLIC INPUT AS FILES 1, 2 AND 3 
RESPECTIVELY. 

7090-1547SJJNGE INCOMPLETE GAMMA FUNCTION 
AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM OlSTRlBUTICN CENTER 
SPECIFY FILE NUMBER 7090-l547SIINGE 

AUTHOR ••• RUDCLPH LOESER 
SMITHSONIAN ASTROPHYSICAL OBSERVATORY 
60 GARDEN STREET 
CAMBRIDGE 3lh MASS. 

DIRECT INQUIRIES TO .6UTHDR 

THE CALCULATICN USES INFINITE SERIES, TABLE LOOK-I.JP ANO A 
RECURSION RELATION- THEY ARE ALL DESCRIBED IN DETAIL IN THE 
APPENDIX. 
THE THREE ARGUl'ENTS ARE DOUBLE PRECISION COhSTANTS, WhOSE MOST 
SIGNIFICANT ANC LEAST SIGNIFICANT PARTS OCCUPY CONSECUTIVE CELLS, 
THE CELL FOR THE HOST SIGNIFICANT PART HAVING THC HIGHER 
ADDRESS. X ANO P ARE INPUT ARGUMENTS- THE ANSWER RETURNS IN F1 
AND HAS l4 OR MORE SIGNIFICANT DECIMAL DIGITS. 
THERE ARE NO ERROR STOPS- INGE ALWAYS lJSES THE ABSOLUTE VALUES OF 
THE GIVEN ARGUMENTS, AND ALWAYS ROUNDS THE GIVEN P TO THE NEAREST 
INTEGRAL ODD MULTIPLE CF 1/2. NOTICE, PLEASE, THAT THE INPIJT 
ARGUMENT IS P, AND NOT P & 1. 
INGE IS CODED IN FAP, ANO USES 2506 SUB 8 CELLS. IT 
REQUIRES NC ADCITlONAL SUBROUTINES ANO CAN THEREFORE BE USED 
UNDER BOTH FMS AND BELL- MODIFIED VERSIONS OF THE FMS LIBRARY 
ROUTINES OEXP ANO DSQRT HAVE BEEN ASSEMBLED DIRECTLY INTO THE 
ROUTINE. THE CODE UTILIZES A /PRIMITIVE/ SET OF MACROS FOR 
DOUBLE PRECISICN ARITHMETIC ANO WORD TRANSMISSION, WHICH BY 
ITSELF MAY PROVE USEFUL TO SOME PRCGRAMMERS. INGE USES MANY 
PRECALCULATEO TABLES TO REDUCE COMPUTATION TIME. WRITTEN lfoi FAP 

7090-1548UMKAY MULTIPLE IC-STATISTICS 
AVAILABLE 4TH QUARTER l963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1548UMKAY 

AUTHOR ••• ESTER SCHAEFFER 
106 RACHHAH BUILDl NG 
ANN ARBOR, MICHIGAN 

DIRECT INQIJIRIES TO AUTHOR 

THIS PROGRAM COMPUTES MULTIPLE K-STATISTCS ANO MOMENTS OF K/S OR 
THEIR ESTIMATES. 
THE MULTIPLE K-~TATISTICS WITH SINGLE SUBSCRIPTS WERE FIRST 
DEVELOPED BY R.A. FISHER AS ESTIMATES OF THE CUMULANTS 
OF POPULATION DISTRIBUTIONS. THE IDEA WAS EXTENDED TO MULTIPLE-
SUBSCRIPT k/S /CALLED POLYKAYS BY TUKCY/ BY P. DRESSEL /2/ TC 
OBTAIN ESTIMATES OF PRODUCTS OF CUMULANTS FOR INFINITE 
POPULATICNS AND LATER BY TURKEY /3/ TC CBTAIN THE CORRESPONDING 
!<-PARAMETERS FOR FINITE POPULATIONS. THE DEVELOPMEf\IT OF 
K-STATISTICS IS PRESENTED IN AN ARTICLE BY SCHAEFFER AND DRYER 
Ill WHICH ALSO GIVES METHODS FOR COMPUTING THE K ••• ANO THEIR 
MOMENTS OR ESTHiATES OF fil.OMENTS. THih PROGRAM IS BASEC ON THE 
COMPlJTATI ONAL PROCEDURES PRESENTED THERE. 
THE MULTIPLE K-STATISTICS ARE COMPUTED BY GETTING THE POWER SUMS 
OF DEVIATES FRCM THE MEAN AND MULTIPLYING THEM BY THE APPROPRIATE 
DRESSEL/S COEFFICIENTS, ALSO COMPUTED BY THE PROGRAM. 
SUSBTITUTION PRODUCTS, FOR WHICH FORMULAE ARE PRESENTED IN Tl1E 
ARTICLE BY SCHAEFFER AND DWYER, ARE NEXT COMPUTED ANO THEN THE 
MOMENTS OR THEIR ESTIMATES ARE CALCULATED USING THE SUBSTITUTICN 
PROO UC TS. 
SOURCE LANGUAGE-FORTRAN I 1 

7090-1549HUESA HARVARD MULTIPLE-PATH 
ENGLISH SYNT.ACTIC ANALYZER 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1549HUESA 

AlJTHORS •• ANTHONY G. DETTINGER 

DIRECT INQUIRIES TC •• 
COMPUTATION LABORATCRY 
HARVARD UNIVERSITY 
33 OXFORD STREET 
CAMBRIDGE 38 1 MASSACHUSETTS 
ATTN. MR. Sl..SUMU KUNC 



Section B PAGE 079 

CONT INUEO FRCM PRIOR PAGE--

THE ENTIRE PACKAGE INCLUDES THE CURRENT GRAMMER AND DICTIONARY 
TAPES, THE ANALYZER AND EDITING PROGRAf'IS ANC SERVICE ROUTINtS TO 
ASSIST IN UPDATING THE DICTIONARY ANC THE GRAMMER. 
THE Jri!AIN PROGRAMS ARE RELOCATABLE BINARY DECKS, DESIGNED TO 
OPERATE UNDER THE FORTRAN II MONITOR SYSTEM ON AN IBM 7090 ftlTH 
321768 WORDS CF CORE STORAGE, TWO CHANNELS /A ANO 8/ WITH FIVE 
TAPE UNITS PER CHANNEL. SCURCE PROGRAMS ARE WRITTEN IN FAP. 
THE AUXILIARY ROUTINES ARE CONDENSED OBJECT DECKS PRODUCED BY 
THE IBM 1401 AUTOCCDER1 CESIGNED TD OPERATE ON AN IBM 1401 ftlTH 
a,ooo WORDS CF STORAGE, FOUR TAPE UNITS, ANC THE HIGH, LOW, El;LAL 
COMPARE FEATURE AND STORE ACDRESS REGISTER FEATURE. 
THE-·GENERAL AND LINGUISTIC BACKGROUND NECESSARY FOR THE USE OF 
THIS SYSTEM IS GIVEN IN REPORTS NO. NSF-B ANO NSF-9. DETAILEC 
CPERATING INSTRUCTIONS AND OTHER TECHNICAL INFORMATION PERTAINING 
TO THE OPERATICN OF THE SYSTEM ARE SUPPLIED WITH THE PRCGRAM 
PACKAGE. IN ADDITION, A SAMPLE PROBLEM, INCLUDING TEXT INPlJT 
CARDS ANO NECESSARY CONTROL CARDS, WITH A PRINTOUT OF THE 
EXPECTED RESULTS IS PROVIDED FOR CHECKING THE COMPATIBILITY [f 
THE USER/S SYSTEM. WRITTEN IN FAP LANGUAGE 

7090-1550NA2GNAP NETWORK AUTO PLOT /NAP/ 
AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1550NA2GNA 

AUTHORS •• MR. WILLIAM S. PECK-DEPT. 91 
INTERNATIONAL AIRPORT 
LOS ANGELES 9, CALIFORNIA 

DIRECT INQUIRIES TO ~UTHCR 

NAP IS A SET OF FORTRAN ANO FAP CODED ROUTINES WRITTEN FOR THE 
IBM 7090/94. THESE ROUTINES WILL ACCEPT PERT DATA, FRCM A PERT 
COMPUTER RUN, IN A PRESCRIBED FORMAT AND PRODUCE PERT NETWORK 
CHARTS VIA THE GENERAL DYNAMICS/ ELECTRONICS CATHOCE RAY TUBE 
COMPUTER, SC4020. THS SC4020 PRODUCES A SERIES OF PICTURES THAT 
MUST BE JOINED TOGETHER TO PRODUCE A COMPLETE NETWORK CHART. 
ALTHOUGH THE NAP SYSTEM REr;:UIRES ITS INPUT IN A RIGIC FORMAT, ALL 
THE CATA IS AVULABLE FRGH ANY PERT COMPliTER RUN .. SINCE THE CNLY 
INPUT TO NAP IS PERT DATA, IT MAY BE lJSEO AS A POST PROCESSCR TO 
ANY PERT COMPUTER SYSTEM THAT WILL PRODUCE THE REQUIRED INPUT. 
THE SYSTEM THAT IS DESCRIBED HERE IS A PROTOTYPE SY!)TEH, AND IT 
IS LIMITED IN BOTH CAPACITY ANO FLEXIVILITY. IT IS ONLY BEif\G 
RELEASED FOR EXPERIMENTAL PURPOSES ANO IN NO WAY IS INTE1'CEC TC 
BE A COMPLETE OR POLISHEC SYSTEM. 
NAP REQUIREMENTS-
HARCWARE- IBM 7090/94 WITH 2 TAPE CHANNELS, AT LEAST 5 TAPES CN 
EACH CHANNEL. SC4020 TO BE CPERATED OFF-LINE. 

SOFTWARE-FORTRAN II SYSTEM INITH CHAIN LINK JCB 
CAPABILITY• 

THE NAP SYSTEM CONSISTS OF THREE FCJRTRAN CHAIN LINKS /50, 51 1 

AND 52/, HENCE THE USE OF A CHAIN TAPC. THE INPUT TAPE IS TC BE 
IN BCD, ANO EACH NETWORK THAT IS INPUT MUST BE PRECEOEC BY A 
HEADER RECORD. EACH ACTIVITY WITHIN A NETOWRK WILL APPEAR AS A 
RECORD OF 120 CHARACTERS ON THE TAPE. THE FORMATS OF THE HEADER 
ANO ACTIVITY RECORDS ARE DEFINED IN THE LONG WRITE-UP OF NAF .. 
WRITTEN IN FORTRAN II 

7090-1551NUSCOP LINEAR SURFACE MINIMIZATION 
ROUTINE 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
~PEC IFY FI LE NUMBER 7090-155 lNUSCOP 

Al>IHOR ••• MR. MELVIN SOBOL 
AEC COMPUTll\G ANO APPLIED MATHEMAT JCS CENTER 
COURANT INSTITUTE OF MATHEMATICAL SCIENCES 
NEW YORK UNIVERSITY 
NEW YORK 3, NEW YCRK 

DIRECT INQUIRIES TO AUTHOR 

TO MINIMIZE A FUNCTION OF SEVERAL /1 TO 24/ PARAMETERS. A 
SIMPLIFIED DESCRIPTICN OF THE MINIMIZATION PROCEDURE IS AS 
FOLLCWS- TESTS ARE MADE TO DETERMINE ThE BEhAVICR OF TH 
FUNCTION AS EACH PARAMETER IS VARIED SEPARATELY. THE PARAMETERS 
ARE THEN ALL VARIED SIMULTANEOUSLY IN DIRECTIONS SUCH THAT EACH 
SEPARATELY WOULC DECREASE THE FUNCTION. THE LAST BEST VALUES ARE 
WRITTEN OUT, ANO THE ENTIRE CYCLE IS REPEATED. THE APPROACH 
TO THE MINIMUM IS HADE VIA A ZIG-ZAG PATH. UNLIKE CONVENTICNAL 
METHODS, WHICH GG DOWN THE STEEPEST LINEAR DIRECTION, GRADIENTS 
ARE NEVER COMPUTED. THUS THE FUNCTION NEED ONLY BE PIECEWISE 
CONTINUOUS. DURING THE SERIES OF TESTS AT THE BEGINNING OF 
EACH CYCLE, THE INDIVIDUAL INCREMENTS ARE SEPARATELY ADJUSTED. 
THE ROUTINE, THEREFORE, RETAINS ITS EFFECTIVENESS IF THE 
FUNCTIONAL SURFACE IS STEEP IN SOME PARAMETERS ANO SHALLOW IN 
OTHERS. WRITTEN IN FORTRAN II. 

7090-1552TYQBRT CUBE ROOT FOR SINGLE 
PRECISION FLOATING NUMBERS 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1552TYQBRT 

AlJTHOR ••• OR. W. KAHAN 
INSTITUTE OF COMPUTER SCIENCE 
UNIVERSITY OF TORONTO 
TORCNTOt ONTARIO, CANADA 

DIRECT INQUIRIES TO AUTHOR 

TO CALCULATE CUBE ROOTS OF SINGLE PRECISION NUMBERS .. l\RITTEN IN 
709/90 FAP. USES REAL, FLOATING-POINT NUMBt:RS. CAN BE USED AS A 
FUNCTIGN IN A FORTRAN PROGRAM. NO OTHER SUB-PROGRAMS ARE USED. 
USES 56 CELLS /708/ PLUS ERASABLE COMMON 77774-7. 

7090-1553TYOQRT CUBE ROOT FOR DOUBLE 
PRECISION FLOATING NUMBERS 

AVAILABLE 4TH QUARTER 1963. 
llRDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1553TYCQRT 

AUJHClR .... OR. W. KAHAN 
INSTITUTE OF COMPUTER SC !ENCE 

CONTINUED FROM PRICR COLUMN-­
UNIVERSITY OF TORONTO 
TCRCNTO, ONTARIC, CANADA 

DIRECT INQUIRIES TO AUTHOR 

TO CALCULATE CLBE ROOTS OF DOUBLE-PRECISION FLOATING POINT 
NUMBERS. 1. WRITTEN IN 709/90 FAP. 
2. CAN BE USED AS A FUNCTIGN IN A FORTRAN II PROGRAM. 
3. NO OTHER SUB-PROGRAMS ARE USED. 
4. USES B9 CELLS / 131 SUB 0/ PLUS ERASABLE COMMON 77773-7. 

7090-155~TYOSQT SQUARE ROOT FOR DOUBLE 
PRECISION FLOATING NUMBERS 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUM6ER 7090-1554TYDSQT 

AUTHOR ••• OR. W. KAHAN 
INSTITUTE OF COMPUTER SCIENCE 
UNIVERSITY CF TORONTO 
TORONTO, ONTARIO, CANADA 

DIRECT INQUIRIES TO AUTHCR 

TO CALCULCATE SQUARE ROOTS OF DOUBLC-PRECISICN FLOATING-POl~T 
NUMBERS. 1. WRITTEN IN 709/90 FAP .. 
2. CAN 0E USED AS A FUNCTION IN A FORTRAN II PROGRAM. 
3. NC OTHER SUB-PRCGRAMS ARE USED. 
4. USES 74 CELLS /112 SUB Bl PLUS ERASABLE CCMMON 77774-7. 

7090-1556LRJOLO JOLO PLOTTING SYSTEM 
AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM OlSTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1556LRJOLO 

AIJTHORS •• LCIS DELLNER BETTY JO MOORE 

DIRECT INQUIRIES TQ •• 
LOIS DELLNER 
NASA LEWIS RESEARCH CENTER 
21000 BROOKPARK ROAD 
CLEVELAND, CHIO 

THE JOLO PLOTTING SYSTEM OFFERS THE USER PRINTED PLOTS WITH 
MINIMUM PROGRAMMING EFFORT• AFTER WRITING A TITLE FOR THE PLOT 
ON THE OUTPUT TAPE, HE WRITES CALL PLGTXY OR CALL PLCTMY /FOR 
MULTIPLE CURVES/. THE ARGUMENTS, GR CALL LIST, INCLUDE THE NAMES 
OF THE ARRAYS TO BE PLOTTED AND SPECIFY THE NUMBER OF POINTS PER 
CURVE AND THE NUMBER OF CURVES. THE FRDGRAMMER THEN hRITES A 
LEGEND TO BE PRINTED AT THE BOTTOM OF THE PLOT• THE PLOT OR 
PLOTS CAN THEN BE PRINTED AS PART CF HIS REGULAR OUTPUT LISTING. 
IF HE IS USING PLOTXY, THE VALUES OF THE VARIABLE TO BE PLOTTED 
IN THE X-DIRECTION HUST BE IN SEQUENCE. IF THEY ARE NOT, TliE 
SUBROUTINE SORTXY IS SUPPLIED TO BE USED BEFORE CALLING PLOTXY. 
FOR EITHER PLOTXY CR PLOTMY, IF THE SIZE OF THE ELEMENTS IN /OR 
THE TOTAL RANGE OF/ ANY ARRAY IS NOT KNOWN TO BE lrilITHIN CERTAIN 
LIMITS, THE PROGRAMMER SHOULD CALL THE SUBROUTINE SCALE FOR EACH 
ARRAY BEFORE CALLING THE PLOTTING SUBROUTINE. SCALE WILL 
TRANSFORM THE ARRAY TO SUIT PLOTXY ANO PLOTMY ONLY IF IT IS 
NECESSARY. TO THE SYSTEM PROGRAMMER, THE SYSTEM CONSISTS OF A 
SET OF FORTRAN II SUBRCUTINES /PLOTXY, PLOTMY, PISTUG, SCALE, 
AND SORTXY/1 T"-0 GF lrilHICH WRITE INFORMATION-PACKEC RECORDS ON fHE 
OUTPUT TAPE, ANO, INCORPORATED INTO A STANDARC TAPE-TD-PRINTER 
PROGRAM, ONE 1401 SPS SUBROUTINE /PLOT/ WHICH DECODES THE OUTPl..T 
RECORDS ANO GENERATES THE PLOT ONE LINE AT A TIME, PREPARING 
THE NEXT LINE AS THE CURRENT LINE IS BEING PRINTED. WRITTEN IN 
FORTRAN II. 

7090-1557GRSRT FORTRAN II CALLABLE SORT 
SYSTEM 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FILE NUMBER 7090-1557GRSRT 

AUTHOR ••• MR. JOHN E .. FED AKO 
GULF RESEARCH S. DEVELOPMENT CO. 
P.O. 60X 203B 
PI T1S6URGH1 PA. 

DIRECT INQUIRIES TO AUTHOR 

TO PROVIDE SORTING CAPABILITIES WITHIN THE FORTRAN I I SYSTEM. 
THIS SYSTEM USES A MAXIMUM OF FOUR UTILITY TAPES FOR MERGING 
PURPOSES AND AN INPUT TAPE WHICH MUST BE CREATED AT EXECUTIGN 
TIME. THE INPUT TAPE I5 A BLOCKED BINARY TAPE WITH THE BLOCKING 
FACTOR SPECIFIED BY THE PROGRAMMER AT EXECUTION TIME. A GET-AND­
FILE SCHEME IS INCLUDEC IN THE SORT SYSTEM ALONG A BCD TO 
COLLATOR SEQUENCE CONVERTER FOR SORTING ALPHABETIC INFORMATICN. 
CORE Is SAVED C!N THE FORTRAN II SYSTE.-. PUNCH TAPE AND 
RESTORED WHEN SORTING IS COMPLETED. TWO OPTIONAL TYPES OF 
OUTPUT TAPE CAt.i BE CREATED- A STANDARD FORTRAN II BINARY TAPE OR 
A PACKED RECORC BINARY TAPE WHlCH CAN ONLY BE READ BY THE 
SYSTEM GET ROUTINE. GR SRT IS COMPOSEC OF FIVE SUBROUTINES. 
SUBROUTINE RE:CSIZ PROVIDES THE SORT, bET, AND FILE ROUTINES l<llTH 
THE SIZE OF THE RECORDS, THE BUFFER SIZE, THE TAPE NUMBER, At-.0 
THE NAME OF THE FILE. UP TC FIVE FILt:S MAY BE CREATED lh AfliY ONE 
PROGRAM.. THE ORCER OF THE CATA IN THE RECORCS IS THE SORT ORDER. 
SUBROUTINE SORT HAS BUFFERED OUTPUT BUT NOT BUFFERED INPUT. 
SUBRCUTINE KGEN PRO\/llJES ABILITY TC CONVERT STANDARD BCD TO 
COLLATOR SEQUENCE DATA. THIS SORT ROLiTINE IS CNLY APPLICABLE 
FOR SINGLE REELS OF INPUT INFORMATION. THERE MUST BE TWO TAPES 
ON 011.E CHANNEL, AND ONE OR nm ON THE OTHER CHANNEL. HtE SORT 
GENERATOR IS TC BE lJSH1 ON A 7090/9't WITH AT LEAST TWO CHAh.1'ELS 
AND IN THE MULTIPLE TAG MOCE. 

7090-1558GRGTFL FORTRAN II CALLABLE SORT 
SYSTEM-GET AND FILE ROUTINE 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPFCIFY FILE NUMBER 7090-155BGRGTFL 

AUTHOR .... MR. JOHN E. FEOAKC 
GULF RESEARCH ANO OEVE LOPMENT CO. 
P.O. DRAWER 2038 
PITTSBURGH 30, PA. 
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DIRECT INQUIRIES TO AUTHOR 

A GET AND FJLE ROUTINE FOR READING ANC WRITING BINARY TAPES. 
THIS ROUTINE IS USED TO C.REATE INPUT SORT TAPE FOR GR SRT /SCA 
1557/. IT CONTAINS ENTRY RECSIZ, AND HAS BUFFERED Ot.:TPUT • 
WRITTEN IN FAP. 

7090-1559GRKGEN FORTRAN II CALLABLE SORT 
SYSTEM-BCD TO COLLATOR co•vERSJON 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1559GRKGEN 

AUTHOR ••• MR. JOHN E. FEDAKO 
GULF RESEARCH &. DEVELOPMENT CO. 
P.O. BOX 2038 
PITTSBURGH 3C, PA. 

DIRECT INQUIRIES TO AUTHOR 

A BCD TO COLLATOR SEQUENCE CONVERSICN ROUTINE FOR USE WITH GR 
SRT /SDA 1557/ • WRITTEN IN FAP. 

7090-1561URTBN PLOTTING ROUTINE 
AVAILABLE 4TH QUARTER 1963. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1561URTBN 

AUTHCR ••• H.G. REICHENBACK 

DIRECT INQUIRIES TO •• 
H.G. REICHENBACH 
405 HILGARD AVE. 
LCS ANGELES 24, CALIF. 

ROUTINE FOR GRAPHICAL PRINTOUT OF FUNCTIONS OF ONE OR TWO 
INDEPENDENT VARIABLES .. THE ROUTINE CREATES A PRINTOUT ON TAPE, 
USING AS INPUT A SET OF POINT VALUES. EACH POINT HAS AN X-VALUE, 
A Y-VALUE, ANO A THIRD QUANTITY WHICH IS Elll-:ER A Z-VALUE OR A 
SYMBOL. ON THE PRINTOUT THE POINT WILL BE REPRESENTED BY A BCD 
DIGIT. THE DIGIT IS PRINTED IN A COLUMN WHICH CORRESPONDS TC 
THE )(-VALUE OF Cf'..IE POINT, AND A ROW Wl-.ICH CORRESPONDS TO THE 
Y-VALUE OF THE PGINT. THE DIGIT IS DETERMINED BY THE THIRD 
QUANTITY THAT IS ASSOCIATED WITH THE POINT .. THE ROUTINE ALSO 
PRINTS TABLE-M.llRGIN INFORMATION SUCH AS THE X-VALUES OF COLUMNS, 
ANO Y-VALUES OF ROWS. IT HAS A NUMBER OF CPTIONS THAT ARE 
USEFl.JL FOR CURVE-REPRESENTATION. TBN CAiii Bl: HELPFUL TC ANYONE 
CONCERNED WITH OUTPUT OF INTRICATE ARRANGEMENTS GF BCD 
INFORMATION. IT CREATES SHORT CUTS IN THE CCDE FOR THIS \orjQRK. 
THE ROUT-INE IS WRITTEN FOR 709/7090 COMPUTER. IT IS \orjRITTEti. AS 
TWO SUBROUTINES, ONE IN FAP AND ONE IN FORTRAN. USER WILL 
COMPILE THEM WITH HIS CWN CODE. THERE IS ALSO AN AUXILIARY 
ROUTINE /TDQ/ FDR THOSE WHO HAVE DATA CN CARDS, ANO WANT TO RUN 
A PROBLEM WJTHOUT WRITING A CODE. THESE RCUTINES IN BINARY 
RELOCATABLE FORM, ANO THE PRESENT MANUSCRIPT, ARE AV.llILABLE FROM 
THE AUTHOR. WRITTEN IN FAP. 

7090-1563ALCRIS POST MORTEM DUMP ROUTINE 
AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAfl DISTRIBUTION CENTER 
SPECIFY FILE NUflBER 7090-1563ALCRIS 

AUTHORS •• M.K. CHARTZ V.L. SORENSEN 

DIRECT INQUIRIES TO •• 
MARCELLINE K. CHARTZ 
AMES RESEARCH CENTER 
MOFFETT FIELD, CALIF. 

ALLOkS THE PROGRAMMER TO SYMBOLICALLY SPECIFY AREAS CF DATA TO 
BE PRINTED AT THE CONCLUSION OF A JOB ANO PRINTS THESE AREAS WITH 
APPROPRIATE IDENTIFICATION. ALL DUMPS ARE RELATIVE ANO ARE IN 
THE G-FORMAT., TO SPECIFY AREAS TO BE DUMPED. CALL CRISIS 
/SS,FS, ••• /, WHERE SS EQUALS STARTING LOCATION OF THE DUMP REGION 
FS EQUALS TERMINAL LOCATION OF THE GUMP REGION 
ANY NUMBER OF PAIRS OF ARGUMENTS, SS AND FS1 MAY BE USED. BY 
JUDICIOUS USE CF THE FORTRAN STORAGE JiliAP, ALL PROGRAt-1 CATA CAN 
BE BRACKETED BY THE USE OF ONE PAIR CF SYMBOLS. AT THE 
NORMAL CONCLUSION CF A JOB, THE DUfl.P CUTPUT MAY BE OBT•INED BY 
CALL POST, FROfl FORTRAN OR FAP PROGRA1'1S. COCEC IN FAP. 

7090-1565NBSDPER DOUBLE PRECISION ERROR 
FUNCTION SUBROUTINE 

AVAi LAB LE 4TH QUARTER 1963 .. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1565NBSDPE 

AUTHORS ... NEALL STRAND 

DIRECT INQUIRIES TO •• 
GARNEY tiAROY 

GARNEY HARDY 

NATIONAL BUREAU OF STANDARDS 
BOULDER LABORATORIES 
BOULDER, COLORADO 

THE ROUTINE kill ACCEPT POSITIVE ANO NEGATIVE VALUES OF X. 
USING DOUBLE PRECISION INPUT OF X, RESULTS ktRE CHECKED AGAINST 
EXISTING TABLES AND FOUNC TO BE ACCURATE TO &l l.tl THE 15TH 
DECIMAL PLACE. FOR REPRESENTATIVE VALUES X, EXECUTICN TIME IS 
APPROXIMATELY 4.33 MS/VALUE. STORAGE REQUIREMENT 15 4754 DECIMAL 
LOCATIONS. WRITTEN IN FORTRAN II. 

7090-1567AHXTPT CHARACTRON MICROFILM 
RECOROED PRINTED OUTPUT ROUTINE 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1567AMXTPT 

AUTHORS •• MR. DAVID F. TEMPLETON 
DEPT .. OF THE NAVY 
DAVID TAYLOR MODEL BASIN 
WASHINGTON 7, D.C. 

CONTINUED FROM PRIOR COLUMN--

DIRECT INQUIRIES TO AUTHOR 

AM XTPT IS A FAP SUBROUTINE DESIGNED FOR USE WITH AM PLOT* FGR 
MICROFILM RECORDING OF PRINTED OUTPUT EDITEC BY FORTRAN FORMAT 
STATEMENTS. MICROFILM RECCROING IS ODNE WITH AN OFF-LINE 
SC 4020. COMMANDS FOR THE SC 4020 ARE WRITTEN ON TAPE.. Tht 
MINlfo'UM 7090, ANO AN OFF-LINE SC 4020 ARE Rl:QUIREO HARDWARE. USE 
Of THE BELL SYSTEM, BE SYS 3, IS ASSUMEC.. THE SUBROUTINE A~ 
PLCT*t DISTRIBUTION NO. 1146, IS NEEDED AND MUST BE 
REASSEMBLED WITH THE ADDITIONAL ENTRY CARDS, ENTRY TAPER ANC 
ENTRY ALTTAP. MANY SYMBOLIC NAMES ARE USEC WITHIN THE PROGRAM 
ANO THE USE OF SOME SlX CHARACTER NAMES PREVENTS THEIR ,_,EAOING. 
AM XTPT WILL CAUSE UP TO 64 LINES CF 120 CHARACTER EDITED OUTPUT 
TO BE PLACED CN TAPE. THE /IOH/ SECTlON OF THE BELL SYSTEM IS 
USED FOR INTERPRETATION CF THE FORTRAN FORMAT STATEMENT GIVEN IN 
THE CALLING SECUENCE AND FOR CONVERSIGN OF ANY GIVEN DATA. 
WRITTEN FAP LAfl.GUAGE. 

7090-1568NUMSEM SETS ANO SENSES BITS OF A 
WORD OR ARRAY 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUfl,BER 7090-1568NUMSEM 

AUTHGR .... MR. ARNCLC LAPIDUS 
AEC COMPUTING & APPLIED MATHEMATICS CTR. 
COURANT INSTITUTE OF MATHEMATICAL SCIENCES 
NEW YORK UNIVERSITY 
NEW YORK 3, r-..Ew YORK 

DIRECT INQUIRIES TO AUTHOR 

TO SET AND SENSE INDIVIDUAL BITS OF A FORTRAN VARIABLE OR ARRAY. 
USAGE- NU MSENS 15 USEIJ AS A FORTRAN FUNCTION MSEl'tS %A,M,Na 
WHERE-
A IS A FORTRAN VARIABLE OR THE FIRST ~ORD OF AN ARRAY 
M IS THE BIT POSITION CF THE VARIABLE A /llESS THEN MLESS THEN 
3276 7 / 
N IS AN INTEGER kHICH ALTERS THE BIT AS-FOLLOWS­
IF N EQUALS 1 THE BIT IS TURNED ON AFTER TESTING 
IF N EQUALS 2 THE BIT IS TURNED OFF AFTER TESTING 
IF N EQUALS 3 THE BIT IS REVERSED AFH:R TESTING 
IF N EQUALS OTHER THE BIT IS IGNORED AFTER TESTING 
*NU MSENS TREATS THE VARIABLE A LIKE THE FIRST WORD OF A FORTRAN 
ARRAY. BITS 1,2 ••• ,36 ARE IN All/- BITS 37,38, ••• ,72 ARE IN A 
121- ETC. NU MSENS USES NU INOIC AS A SUBROUTINE. INDIC 
PERFORMS THE ACTUAL TESTING ANO MODIFICATION. MSENS LOCATES AND 
PLACES THE WORD SO THAT INOIC CAN OPERATE ON IT ANO THEN RESETS 
INDIC. 7090 FORTRAN FUNCTION, FAP COOED. 

7Q90-1569NUPOWR POWER SERIES PACKAGE 
AVAILABLE 4Tt1 QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1569NUPOWR 

AUTHORS .... J. LEAVITT 

DIRECT INQUIRIES TO •• 
J. LEVITT 

F. RAGUSA 

AEC COMPUTING & APPLIED MATHEMATICS CTR. 
COURANT INSTITUTE OF MATHEMATICAL ~CIENCES 
NEW YORK UNIVERSITY 
NEW YORK 3 1 NEW YORK 

TO EVALUATE OR TD FORM THE PRODUCT OR QUOTitNT OF TWO POWER 
SERIES IN TWO VARIABLES OR TO DIFFERENTIATE OR INTEGRATE SUCH A 
POWER SERIES OR TO FIND A POINT ALCNG A LEVEL LINE DEFINED B'i THE 
PCWER SERIES. TG FINO THE RESULTING SERIES BY TAKING THE. SINE, 
COSINE, LCGARITHM, EXPONENTIAL OR POWER OF A POWER SERIES IN ONE 
VARIABLE. EACH ROUTINE t1A5 BEEN COMPILED FROM A SOURCE DECK 'tlITH 
A DEMENSION STATEMENT FOR TtiE MATRICES OR VECTORS INVOLVED GF 
SIZE 25 X 25 AND 25 RESPECTIVELY. ThERE ARE NO RESTRICTICNS 
WITHIN THE ROUTINES LIMITING THE DHl.Efl.SICN SIZE- THEREFORE, IF 
LARGER /OR SMALLER/ MATRICES ARE DESIRED BY THE USER ThE SCURCE 
DECKS OF THE FUNCTIONS AND SUBROUTINE SHGULD BE RECOMPILED ANO 
AND THE OU1ENSION STATEMENTS CHANGED ACCORDINGLY• WHEN THE 
BINARY DECKS FOR THESE ROUTINES ARE USED THE: CALLING PROGRAM 
MUST SET ITS DI1'1ENSIDN STATEMENT FGR ff.ESE MATRICES AT 25 X25. 

l090-1570NULINT LAGRANGE POLYN0141AL 
INTERPOLATION 

AVAILABLE 4TH QUARTER 1963 .. 
ORDER FROM PROGRAM DISTRIBUTION CENT ER 
SPECIFY FILE NUMBER 7C90-1570NULINT 

AUTHOR ••• MR. NORMAN PCLLOCH 
N.Y.U. UNIVERSITY 
4 WASH! NG TON PLACE 
NEW YORK 3, N.Y. 

DIRECT INQUIRIES TO AUTHOR 

GIVEN THE VALUES OF AN UNDETERMINED FUNCTION FIX/ AT A FINITE: 
NUMBER OF EQUALLY SPACED POINTS, THIS SUBROUTINE WILL GIVE AN 
APPROXIMATION FOR f/XBAR/. ALSO, THERE IS AN APPROXIMATION OF 
FPRIME/XBAR/ ANO DOUBLE PRIME/XBAR/. WRITTEN IN FORTRAN II. 

7CJ9Q-1571XYZFRSL FORECASTING SALES BY 
EXPONENTIALLY WEIGHTED 140VING AVERAGES 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1571XYZFRS 

AUTHORS •• MR. BERNARD P. DZIELINSKI 
I BM-ASDD 
2651 STRANG BLVC. 
YORKTOWN HEIGHTS, NEk YORK 

DIRECT INQUIRIES TO AliTHOR 

THE PROGRAM WILL, FOR lNOIVIOUAL PROCUCTS, EVALUATE THE 
ACCURACY OF A FCRECAST WHICH IS A FUNCTICN OF PAST ANO CURRENT 
SALES, CERTAIN INITIAL VALUES AND l-lflGHTS /AVERAGE, SEASCNAL, 
TREND/ ANO, FOR VARIOUS SETS OF WEIGHTS, DETERf'U\E THE OPTIMAL 
SET Cf 'tlEIGHTS FOR EACH PRODUCT.. THE.SE WEIGHTS ARE THEN USEC 
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Tl;J MAKE FORECASTS OF FUTURE SALES. MACHINE-BASIC IBM 7090/'i4 1 NO 
SPECIAL FEATURES ARE REQUIRE(), THE PROGRAM USES THREE TAPE UNI TS. 
SOURCE LANGUAGE-FOR TRAN, WITH SIX PLACE ACCURACY• 

7090-1572RECDTP C.ARD TO TAPE SIMULATOR IHSYS 
SYSTEM /CRDTP/ 

AVAi LABLE 4TH QUARTER 1963. 
ORDER FROM PROGRA~ CISTRIBUTIDN CENTER 
SPECIFY FILE NUMBER 7090-1572RECDTP 

AUTHOR ••• MR. HERB VAN BRINK 
REPUBLIC AVIATI CN 
FARMINGDALE, NEW YORK 

OIKECT INQUIRIES TO AUTHOR 

THIS ROUTINE PROVIDES A MEANS FOR RUNNING ON-LINE THCSE IBSYS 
SUBSYSTEMS WHICH CANNOT ACCEPT CARO REAOER INPUT. RECOGNIZES 
7-8 PUNCH ENO-OF-FILES ANO ADOS LOOK-AHAO BITS. RESTRICTIGNS-
REQUIRES THE IeSYS SYSTEM. CROTP IS A MODIFICATION TO THE 
FORTRAN 2 VERSION 2 CARO-TO-TAPE SIMULATCR. IT INCLUCES I TS OWN 
INPUT/OUTPUT COOING EXCEPT FOR ON-LINE:. PRINTING, FOR WHICH IT 
USES THE IOEX ROUTINE. CROTP MUST BE PLACED ON ANY OF THE IBSYS 
SYSLB TAPES BY USE OF IBEOT. IT MUST APPEAR AS A SEPARATE 
SUBSYSTEM. /HOWEVER, Rl:.ASSEMBLY IF IBSUP MAY INCORPORATE IT INTO 
IBSUP If A MEANS Of GETTING TO THE ROUTINE IS AOOEO/. THE TAPE 
ASSEMBLED AS SYSINI WILL BE WRITTEN ON. AT THE CONCLUSION Of 
THE CARD-TO-TAPE OPERATION, A CLEAR ANO LOAD TAPE ON Al IS 
SIMULATED. SOURCE LANGUAGE-FAP. 

70'90-1575XYZLCSA LIAPUNOV CYCLE STABILITY 
ANALYSIS PROGRAM 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM OISTRI BUTION CENTER 
SPECIFY FILE NUMBER 7090-1575XYZLCS 

AUTHDRS •• MR. RONALD I. FRANK MR. OKAN GUREL 

DIRECT INQUIRIES TO •• 
MR. RONALD I. FRANK 
I BM CORPORATION 
MATH f. APPLICATIONS DEPT. 
1271 AVE. Of THE AMtRICAS 
NEW YORK 20 1 NE'fj YORK 

THE PURPOSE OF THIS PROGRAM IS TO- 1. TRACE A TRAJECTORY 
Of A REAL AUTONOMOUS SECOND CRDER DIFFERENTIAL SYSTEM ANO 
DETERMINE IF THE TRAJECTORY IS CLOSED- 2. IF IT IS-FIND THE 
COEFFICIENTS OF THE FOURIER SERIES REPRESENTING THE TRAJECTORY 
IN A SUITABLE COORDINATE SYSTEM- 3. TO EXAMINE THE TRAJECTORY FDR 
STABILITY BY A NOVEL TECHNIQUE ANALOGOUS TD LIAPUNO\/S SECOl'.C 
METHOD FOR CRITICAL POINTS. THE METHODS EMPLOYEC ARE FOR- 1. 
INTEGRATION ANO A SIMPLE COMPARISON- 2. STANCARD FOURIER METHOOS­
SEE THE SECOND SECTION OF THE PROGRAM DESCRIPTION- 3. A NOVEL 
TECHNIQUE WHICH I!> COMPLETELY DESCRIBED IN THE PRCGRAM 
DESCRIPTION SECTION. THE RANGE RESTRICTIONS ARE NOTED I~ THE 
WRITE-UP. THE ACCURACY IS LIMITED TC NO MORE THAN 6 SIGN IF !CANT 
DIGITS IN FLOATING POINT COMPUATIONS. THE SOURCE LANGUAGE OF THE 
PROGRAM IS FORTRAN ll, AND H1E PROGRAM RUNS ON A STANIJARO 7090 
UNDER THE FORTRAN MONITOR SYSTEM. 

l090-1576XYZAPWF COMPUTE THE AGGREGATE 
PRODUCTION AND WORK FORCE COEFFICIENTS OF A LINEAR DECISION RULE 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1576XYZAPW 

AUTHORS •• MR. BER NARC P. DZIELINSKI 
I BM-AS OD 
2651 STRANG BLVC. 
YORKTOWN HEIGHTS, N.Y. 

DIRECT INQUIRIES TO AUTHOR 

OPTIMAL DECISION RULES HAVE BEEN DERIVED FOR SCHECULING 
AGGREGATE WORK FORCE ANO PRODUCTION LEVELS. LINEAR ANO 
QUADRATIC COST FUNCTIONS ARE FllTEO TO FACTGRY COST DATA. THE 
PROGRAM DERIVES THE COST COEFFICIENTS INVOLVED IN THE CECISION 
RULES FROM THESE FUNCTIONS. BASIC IBfil 7090/94- NO SPECIAL 
FEATURES. PROGRAM USES nm TAPES A2 /BCD INPUT/ AND A3 /BCO 
OUTPUT/. LANGUAGE-PROGRAM WAS WRITTEN IN FORTRAN, AND OPERAlES 
UNDER THE FMS-11 MONITOR SYSTEM INCEPl:.NDENT OF I BSYS. 

7090-1579GRDST MULTICOMPONENT DISTILLATION 
PROGRAM 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1579GRDST 

AUTHORS •• JAHES M. tATTLEY ROBERT T. ARMSTRONG 

DIRECT INQUIRIES TO •• 
JAMES M. CATTLEY 
GULF RESEARCH f. DEVELOPMENT CO• 
P.O. BOX 2038 
PITTSBURGH, PA. 15230 

THIS PROGRAM IS A 7090/94 VERSION CF THE IB OST2 MULTICOMPONENT 
DISTILLATION PROGRAM FOR A 704, WHICH MAY BE RUN UNDER FORTRAN 
MONITOR CONTROL RATHER THAN THE 704 COMP AT IBILI TY PACKAGE. 
OPERATION OF THIS PROGRAM REQUIRES A 32K CORE MACHINE WITH 6 
TAPE UNITS IN ADDITION TO FROTRAN MC!NITOR SYSTEM TAPES. ALL 
NONSYSTEM SUBROUTINES REQUIRED BY THE PROGRAM ARE CONTAINED ON 
THE SYMBOLIC TAPE WHICH IS SUBMITTED. THOSE WHICH DEVIATE FROM 
SUBROUTHlES OISCl.JSSEO IN THE ORIGINAL 704 PROGRAM WRITEUP ARE 
NOTED IN THE EXTENDED WRITEUP. THE FORTRAN SYSTEM CHAIN 
FEATURE IS USED TO SIMULATE A PROGRAM TAPE TECHNIQUE. DATA INPUT 
FORMATS ARE ALSO GIVEN IN THE ORIGINAL MRITEUP ANO MODIFICATIONS 
ARE DISCUSSED IN THE EXTENDED WRITEUP. THE PRESENT PRCGRAM IS 
ESSENTIALLY A FAP EQUIVALENT OF THE ORIGINAL SAP PROGRAM WITH 
SUITABLE CHANGES IN INPUT-OUTPUT INSTRUCTIONS AND on-ER ALLOWABLE 
MACHINE CODED CPERATIONS. WRITTEN IN fAPt FCRTRAN II. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM 
MATERIAL. 

7090-1581TYFPT IMPROVED SYSTEMS ROUTINE. 
FLOATING POINT TRAP 

AVAi LABLE lST QUARTER 1964. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1581TYFPT 

AUTHOR ••• OR. W. KAHAN 
INSTITUTE OF COMPUTER SCIENCE 
UNIVERSITY CF TORONTO 
TORONTO, ONTARIO, CANADA 

OIRECT INQUIRIES TO AUTHOR 

TO DEAL WITH OVER/UNDERFLOW IN THE AC AND MQ REGISTERS 
AUTOMATICALLY WHEN USING FORTRAN II WITH MONITOR. WRITTEN IN 
FAP. CHECKS ON THE RESULTS OF FLOATlhG-POINT OP ER AT !CNS. 
RE:COMMENDED TO REPLACE THE /FPT/ SUtlPROGRAM ON THE CURRENT 
109/90 FORTRAN II VERSION 2 SYSTEMS TAPE. USES 31 CELLS /37 SUB 
8/ PLUS LOCATICNS o,8 ANO 77462 SUB a. THE ACTION IN ANY 
GIVEN CIRCUMSTANCES MAY BE MODIFIED READILY. SEE LS ANO EXAMPLE 
BELQ'fj. USAGE /FPT/- THIS PROGRAM IS USED AUTOMATICALLY BY All 
FORTRAN I I PROGRAMS. /SEE 709/90 FORTRAN REFERENCE MANUAL 
C28-6054-21 P. 23. / FAP PROGRAMMERS CAN ARRANGE ThAT IT E!E USED 
BY WRITING CLA $/FPT/ STO 8 IN Tl·.EIR f',AIN PROGRAM. 

7090-1582TYFPTC SYSTEMS ROUTINE TO SAVE 
INFORMATION AFTER /FPT/ 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1582TYFPTC 

AUTHOR ••• OR. W. KAHAN 
INSTITUTE OF COMPUTER SCIENCE 
UNIVERSITY OF TORONTO 
TORONTO, ONTARIO, CANADA 

DIRECT INQUIRIES TO AUTHOR 

TG DEAL WITH OVER/UNDERFLOM IN THE AC AND MQ REGISTERS IN SUCH 
A WAY AS TO PREVENT THE LOSS OF INFORMATION WHICH OCCURS WHEN 
OVER/UNDERFLOW IN THE AC ANO MQ ARE DEALT WITH BY /FPT/. WRITTEN 
IN FAP. TO BE USED IN CONNECTION WITH FORTRAN II VERSION 2 
SYSTEMS ROUTINE /FPT/. USES 48 CELLS /60 SUB 8/t PLUS LOCATION~ 
0 ANO 8. USAGE Of FPTC-FPTCT /I/- I IS THE NAME Of A FIXED 
POINT VARIABLE IN WHICH CVERFLOWS ANO UNDERFLOWS ARE COUNTED 
AFTER THE EXECUTION OF THE STATEMENT CALL /FPTCT /I/. OVER/ 
UNDERFLOW MUST OCCUR WHENEVER ONE ATTEMPTS TC CALCULATE A NCN­
ZERO NUMBER WHOSE MAGNITUDE WOULD BE GREATER THAN 2 TO THE 127Th 
POWER /1-2 MINUS 27TH POWER/ OR LESS THAN 2 MINUS 129TH POWER. 
OVERFLOW IN THE AC AFTER ADDITION, SUl:ITRACTION OR MULTIPLICATICN 
CAUSES I TO BE INCRE:ASED BY 1- THE TRUE /O\/ERFLOWEO/ VALUE II\ 
THE AC IS MULTIPLIED BY 2 256TH POWER, ANO LEFT IN ThE AC. 
UNDERFLO\tl IN THE AC CAUSES I TO BE DECREASED BY 1 ANO THE VALUE 
IN THE AC TO BE MULTIPLIED BY 2 256TH POWER. AFTER ACOITION, 
SUBTRACTICN AND ~ULTIPLICATION THE CONTENTS OF THE MQ ARE LEFT 
UNALTERED EVEN IF ITS CHARACTERISTIC OVERFLOWS OR UNDERFLO\olS. 

7090-1583TYJCPH ZERO OF A GIVEN FUNCTION 
BETWEEN TWO POINTS /SP/ 

AVAILABLE lST QUARTER 1%4. 
ORDER FROM PROGRAI'\ DISTRIBUTION CENTER 
SPECIFY FILE NU~BER 7090-15B3TYJCPM 

AUTHCR ••• DR. W. KAHAN 
INSTITUTE Of COMPUTER SCIENCE 
UNIVERSITY Of TCRONTO 

DIRECT INQUIRIES TO AUTHOR 

TO SOLVE THE EC:UATION FCN/X,Pl,P2, ... PLI EQUALS O.O FOR X. 
MORE PRECISELY, GIVEN A FUNCTION SUBPROGRAM FCN/X,Pl,P2, ••• ,PL/ 
ANO VALUES A AND B SUCH THAT FCN //\,Pl,P2, ••.PL/ AND FCN /B,Pl, 
P2, ••• ,PL/ HAVE OPPOSITE SIGNS, THE PROGRAM JCPM FINDS A VALUE Of 
X BETWEEN A AND B AT WHICH FCN /X,Pl,P21 •••,PL/ CHANGES SIGN. 
WRITTEN IN FAP. USES 109 CELLS /155 SUB 8/ PLUS ERASABLE COlo'MGN 
1711111 SUB a. USES SINGLE-PRECISION FLOATING POINT Nl.IMBERS. 
A DOUBLE-PRECISION VERSION IS AVAILABLE. SEE TY-JCPO. /FPT/ IS 
EXPECTED Hl BE AVAILABLE AS IN FORTRAN 12t VERSION 2 /SEE TY, 
/FPT/ SO 1581/. NO OTHER SUBPROGRAMS ARE EXPECTED BESIDES FCN. 
USAGE-JCPM /FCh,A, Pl ,P2 we •• , PL, B/- FCN IS THE NAME OF A 
FLOATING POINT F-LESS FUNCTION FCN /X,Pl,P2, ••• ,PL/ OF A 
FLOATING POINT ARGUMENT X ANO THE PARAMETERS Pl,PZ, ••• ,PL. THERE 
CAN BE ANY NUMBER OF PARAMETERS, OR NONE- THEY MAY BE OF AN)' TYPE 
/NAMES OR EXPRESSIONS/ OR MOCE /FIXED OR FLOATING POINT, ETC./. 
THE PROGRAM JCPM MERELY PASSES THOSE CF ITS ARGUMENTS BETWEt:N 
ITS SECOND ANO ITS LAST DIRECTLY TC FCN AS PARAMETERS. FOR 
FURTHER DETAILS, REFER TO THE PA. 

l090-l584TYJCPD ZERO OF A GIVEN FUNCTION 
BETWEEN nm POINTS 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1584TYJCPO 

AUTHOR •• • DR. W. KAHAN 
INSTITUTE OF COMPUTER SCIENCE 
UNIVERSITY OF TORONTO 
TORONTO, ONTARIO, CANADA 

DIRECT INQUIRIES TO AUTHOR 

TO SOLVE THE EQUATION DFCN /X,P1.P2.- •• PL/ EQUALS 0.0 FOR X. 
THIS IS A DOUBLE-PRECISION VERSION Of TY-JCPf". WRITTEN IN FAP. 
USES 154 CELLS /232 SUB 8/ PLUS ERASABLE COMMON /77177-6/ SUB 8. 
USES DOUBLE-PRECISION FLOATING-POINT NUMBERS. /FPT/ IS EXPECTED 
TO BE AVAILABLE, AS IN FORTRAN II VERSION 2. ND OTHER 
SUBPROGRAMS ARE EXCEPTED BESIDES OFCN. JCPO EXPECTS THE VALUE 
OF OFCN TO BE IN DOUBLE-PRECISION AC l/IZ. /77777,77776/. USAGE­
JCPMD /OFCN10A,Pl 1P2, ••• ,PL1DB/- OFCN IS THE NAME OF A COUBLE­
PRECISION FLOATING POINT f-LESS FUfl:CTION OFCN /DX,Pl1P2, ••• ,Pl/ 
OF A DOUBLE-PRECISION FLOATING POINT ARGUMENT ex AND THE 
PARAMETERS Pl 1 P2, .... ,PL. /REMEMBER TO PUT A 0 IN COL. 1 Of 
DFCNS RETURN STATEMENT./ DA ANO OB ARE NAMES Of DOUE!LE-PRECI!>ION 
FLOATING POINT VARIABLES. JCPMS WRITE-UP APPLIES, MUTATIS 
MUTANOIS1 TO JCPMO. THEREFORE REQUEST THE PA FOR JCPM IS USING 
THIS ROUTINE. 
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7090-1585TYVABS SQUARE R.OOT OF SUMS llf 
SQUARES 

A\IAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAI" CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-158ST¥VABS 

AlJTHCR ••• DR. k. KAHAN 
INSTITUTE OF COMPUTER SCIENCE 
UNIVERSITY CF TORONTO 
TORONTO, CNTARIO, C.llNADA 

DIRECT INQUIRIES TO AUTHOR 

i.RITTEN IN FAP. INTENCEC TO REPLACE I ABS F ON THE CURRENT 
709/90 FORTRAN II VERSION 2 SYSTEMS TAPE, ANO EXTEND ITS 
FUNCTION. USES 23 SUB 10 CELLS /17 SUB 8/ PLUS ERASABLE COMMON 
/77774 TO 71 SUB 8. USES SYSTEMS SUBPROGRAM SQRT F. WHEN X OR 
Y ARE NOT NORMALIZED, AS WhEN CODING IN FAP, \/ABS MAY hANG UP. 

7090-1586AMPLOF FDRTRAN GRAPH PLOT 
AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAI" DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1586AMPLOF 

AUTHOR ••• SHARON E. GOOD 
DEPT. OF TH'E NAVY 
DAVID TAYLOR HODEL eASIN 
WASHINGTON, D.C. 

DIRECT INQUIRIES TO AUTHOR 

WRITES LODENSITY BINARY TAPE FOR SC 4020 TO LABEL ONE FRl\~E CF 
FILM WITH IO- FOR SUCCEEDING FRAMES TG PLGT CURVES COMPLETE WITH 
AXESr GRID LINES ANO HEADINGS AND TO ALLCW MORE THAN ONE CURVE 
PER PLCT. THIS FAP COCED SUBPROGRAM USES PARAMETERS SUPPLIEC TO 
HAKE UP THE CALLING SEQUENCES FOR THE FAP PLCTTING ROUTINES 
/AM PLOT, 1146/. PLOT WILL USE POSITIONS 96-992 IN X OIRECTIONr 
0 TO 896 IN Y DIRECTION. PLOT WILL EE HEAVY, GRID LINES LIGHT. 
OFF-SCALE VALUES WOULD CAUSE AN ERROR CUMP. 

7090-15B7CAFDP1 FAP DISASSEHBLY PROGRAM 
AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1587CAFDP1 

AUTHCR ••• ROBERT C. FCSTER 
GENERAL DYNAH IC S/ ASTRONAUTICS 
P.O. BOX 1128 
SAN DIEGO 12r CALIF., 

DIRECT INQUIRIES TO AUTHOR 

THE FAP DISASSEMBLY PROGRAM IS A SYMBCLIC PROGRAM WRITTEN FOR 
THE IBM 7090/94 AND ASSEMBLED UNDER THR FORTRAN MCNITOR SYSTEM 
/FMS/, VERSION III. HE PURPOSE OF Tt-.E PROGRAM IS /1/ TO RECCVER 
A PROGRAM SOURCt DECK FROM A PROGRA/il OBJECT CECK, 121 TC 
DE-RELATIVIZE A PROGRAp.t, ANC /3/ TO PROVICE A SYMBOLIC CARD 
LISTING ANO/OR SOURCE CECK ioihlCH WILL AUTOMATICALLY INTEGRATE 
DESIRED OCTAL CGRRECTIONS INTO THE DISASSEMBLY. THE PROGRAp.t 
DATA CONSISTS Cf ONLY THE OBJECT DECKS FOR WHICH SOURCE CECKS 
ANO/OR SYMBOLIC CARO LISTINGS ARE REQUIRED. ANY NUMBER OF 
PROGRAMS AND SUBPRCGRAMS MAY BE INCLUCEO BUT THE DECKS MUST BE 
RELOCATABLE COLUMN BINARY ASSEMBLED UNDER FMS II OR FMS III. 

REQUESTOR MUST SUbMIT ONE TAPE TO OBTAIN LISTINGS &. SYMBOLIC DECK 
ON TAPE AS ONE FILE 

7090-15BBNUHLEW EIGENVALUE-EIGENVECTOR 
ROUTINE REAL SYHHETRIC MATRICES FAP CODED-7090 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAfil DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-lSBBNUMLEW 

AUTHOR ••• SAM GREENSFAR 
AEC COMPUTING ANO APPLIED MATH CTR .. 
COUTANT INST. OF MATHEMATICAL SCIENCES 
NEW YORK 3, NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

COMPUTES ALL THE EIGENVALUES AND VECTORS OF A REAL SYMMETRIC 
MATRIX. HOUSEHOLDERS METHOD IS USED TO REDUCE THE MATRIX TO 
TRIDIAGONAL FORM. THE EIGENVALUES ARE THEN ISOLATED USING 
STURM SEQUENCING ANO FINALLY THE VECTCRS ARE FOUND BY 
WILKINSONS METHOD., SEE THE APPENDIX FOR FURTHER CETAILS. 

THE l::IGENVALUES EIG/Itl/, /I EQUALS l,M/ WILL APPEAR IN THE 
FIRST COLUMN OF EIG IN DECREASING ALGEBRAIC ORDER. THE 
El GENVEC TOR CORRESPOND ING TC THE LARGtST I ALGEBRAIC/ EIGENVALUE 
IS COMPUTED FIRST, THE VECTOR ASSOCIATEC WITH THE NEXT LARGEST 
ElGElllVALUE SECOND, ANO SO ON. WHEN MLEW IS CALLEO, THE 
EIGENVECTORS WILL BE STORED BY COLUMNS /WITH M ELEMENTS PER 
COLUMN/ IN v. WHEN MLEW IS CALLEO, THE EIGENVECTORS iorillL BE 
WRITTEN ON TAPE IT IN t' LOGICAL RECORDS CF M WORDS EACH. EACh 
EIGENVECTOR IS NORMALIZED TO UNITY. llUPLICATE EIGENVALUES HAVE 
IDENTICAL EIGENVECTORS ASSIGNED TO THEM. MACHINE LANGl.JAGE-FAP. 

7090-1590BC TO TAPE DUMP 
AVAILABLE lST QUARTER 1964 .. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1590BCTD 

AUTHOR ••• GIO WIEOERHOLC 
UNIVERSITY CF CALIF. CO~PUTER CENTER 
BERKELEY 4, CALIF. 

DIRECT INQUI RI l::S TO AUTHOR 

TO PROVIDE AN OCTAL OR BCD PRINT Of A TAPE UNDER FORTRAN 
MONITOR.. THIS ROUTINE PRINTS ANY NUMBER OF RECORDS DR FILES 
FROM A TAPE OF INTERSPERSEC BINARY ANO BCC RECORDS. OPERATIONAL 
CONTROL IS BY CONTROL CARDS FOLLOWING THE PROGRAM. OUTPLT IS ON 
THE MONITOR OUTPUT TAPE .. BINARY RECORDS MAY BE PRINTED IN EITHER 
OCTAL OR DECIMAL- BCD RECORDS MAY BE PRINTED EITHER 72 CHARACTERS 
PER LINE OR AS OCTAL OR DECIMAL WORDS .. THIS ROUTINC PROVIDES 

CONTINUED FROM PRIOR COLUMN--
FOR THE SKIPPING OF ANY NUMBER OF RECORCS OR FILES, FOWARO OR 
BACKWARD, AND FOR THE GPTI CNAL REWINDING OF THE INPUT TAPE 
BEFORE PRINT-OUT BEGINS. A hEADING LINE IS PRINTED AT T~E 

BEGINNING OF EACH PRINT-OUT ANO FOR EACH FILE AND RE&!.@..__ 

7090-1591BCDIAT DIATOHlt MOLECULAR INTEGRAL 
PROGRAM 

AVAILABLE lST QUARTER 1964. 
ORDl:R F-RGM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7C90-1591BCOIAT 

AUTHORS ... OR. E. MOORE G .. ~IEDERHOLO 

DIRECT INQUIRIES TO ... 
G. WI EOERHOLO 
CCMPUTER CENTER 
UNIVERSITY CF CALIF. 
BERKELEY, CALIF. 

MODIFICATION, BY DR. EMMET MOORE OF BOEING SCIENTIFIC RESEARCH 
LABORATORIES, SEATTLE, WASt-'INGTON, AND GIO WIEDERHOLD OF Tl-if 
UNIVERSITY OF CALIFORNIA BERKELEY COMPUTER CENTER, OF AN ORIGINAL 
WRITEUP, 01 Ml OIATr WRITTEN BY A.C. SWITENDICK, F.J. CORBATO, 
OF THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY. THIS IS A 709C 
VERSION OF THE ORIGINAL 704 PROGRAM SD 049 Cl BC DIAT 

DIATOMIC MOLECULAR INTEGRAL PROGRAP' FCR THE 7090. PRCGRAM 
CALCULATES ANY OR ALL 1 AND 2 ELECTRON 1 AND 2 CENTER INTEGRALS 
BETWEEN SETS OF BASIS FUNCTIONS BY NU11ERICAL INTEGRATION USI~G 
THE !lARNETT-COULSON METHOD FOR THE 2 CENTER INTEGRALS. THE BASIS 
SET MAY CONSIST OF UP TO 20 FUNCTIONS PER CENTER. A FUNCTION 
CONSISTS OF A LINEAR COMBINATION OF SLATER ORBITALS /16 TERMS 
MAXIMUM/. INDICATIONS OF INTEGRAL ANO SUM CONVERGENCE ARE 
GIVEN. PUNCHEC/PRINTED/BINARY OUTPUT. 

REQUESTOR MUST SUBl'!IT ONE REEL OF MAGNETIC TAPE TD OBTAIN FORTRAN 
CARDS /1 FILE/. 

1090-1593XVZWOMS WORK MCASUREMENT SAMPLING 
AVAILABLE lST QUARTER 1964. 
OROER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1593XYlWOM 

AUTHORS •• A.H. RHODES A. LENSS OR. M.O. SCHMID 
W. O. LINDSTROM 

DIRECT INQUIRIES TO ... 
NORMAN TARNOFF 
IBM CORP. 
MWRO, 618 S. MICHIGAN AVE. 
CHICAGO 5, ILLINOIS 

WORK MEASUREMENT SAMPLING IS A STATISTICAL SAMPLING TECHNIQUE 
DESIGNED TO ESTABLISH JOB STANDARDS OF COMPARATIVELY LONG CYCLE. 
AN OBSERVER RECORDS AT RANDOM INTERVALS A JOB POSITION AND 
ASSOCIATED TIME.. DATA IS KEYPUNCHED, SORTED, TIME ADJUSTMENTS 
MADE, ANO MEDIAN TIME AND ASSOCIATED FACTORS FOR THE JOB 
CALCULATED. THE PROGRAM CAN HANDLE UP TD FOLR SHIFTS A DAY, 
TWENTY JOBS AT A TIME, FOR UP TO TWENTY DIFFERENT JOB STANDARDS. 
UP TO TWO HELPERS WITH TWO DIFFERENT ACTIVITY CODES MAY BE 
CONSIDERED. PARALLEL STUDIES OF CREWS OR DEPARTMENTS CAN Bt: 
HANDLED. MACHINE CONFIGURATION SEVEN TAPES ANO 16K CCRE 7090. 
PRCGRAHHEO IN FORTRAN, IT HAY BE ADAPTED TO OTHER COMPUTERS FOR 
WHICH A COMPILER IS AVAILABLE. SOURCE LANGUAGE- FORTRAN FOR THE 
7090 .. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PRGGRAM 
MATERIAL 

7090-159.\XYZSSCP STUDENT SECTIONING PROGRAH 
AVAILABLE !ST QUARTER 1964. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1594XYZSSC 

AUTHORS •• W.H .. BOSSERT M. L. BULLOCK J.B. HARMON 

DIRECT INQUIRIES TO ... 
J.6. HARMON 
I BM CO~P. 
LIASON OFFICE 
77 MASSACHUSETTS AVE. 
CAMBRIDGE 39, MASS. 

THE 7D9/90/94 STUDENT SECTIONING PRCGRAM ASSIGNS CCLLEC:E OR 
UNIVERSITY STUDENTS TO NONCONFLICTING SECTIONS WITHIN COURSES 
THAT THEY HAVE SELECTED. THE SCHEDULES PRCDUCED GIVE EACH 
FOR LUNCH HOUR EACH DAY. A STUDENT MAY REQUEST UP TC 15 
DIFFERENT COURSES FROM A MASTER COURSE AND SECTION DATA FILE 
WHICH MAY CONTAIN UP TO 1,000 COURSES AND 2,500 SECTIONS. THE 
PROGRAM WILL KEEP SECTION SEATING EVENLY BALANCED THROUGHOUT THE 
COMPUTER RUN. THE INPUT CONSISTS OF THE COURSE ANO SECTION DATA 
FILE AND A FILE OF ANY NUMBER OF STUDENTS REQUESTING ASSIGNMENT. 
THE OUTPUT CONSISTS OF THE FINAL COURSE AND SECTION DATA STATUS, 
COMPLETED STUDENT SCHEDULES, AND A LIST OF STUDENTS WHO CAl';f\CT BE 
SCHEDULED FOR CNE REASON OR ANOTHER. IT WILL PRODUCE ABOUT 
6,000 SCHEDULES PER HOUR OF 7090 TIME AND CAN ACCOMOCATE A 
LARGER SCHOOL FASTER THAN IS POSSIBLE ON A !>MALLER MACHINE OR CN 
A DECIMAL MACHINE. IT WAS COMPILED WITH FORTRAN/FAP ~ONITCR 

SYSTEM, VERSION II, MODIFICATION LEVEL 18 WITHOUT THE STANOAkD 
ERROR OPTION. BECAUSE OF CORE LIMITATIONS, IT CANNOT BE USED 
IN THE COMPILE AND EXECUTE MODE. THE 709/90/94 CONFIGURATIOt-. 
REQUIRED IS TWC CHANNELSr TWO TAPE DRIVES ON EACH CHANNEL, CARD 
READER ANO PRINTER ON CHANNEL A. SPECIAL FEATURES ARE NOT USEOr 
AND THl;V SHOUl.O BE OFF WHEN THIS PROGRAM IS RUN. PHASE I I OF 
THE PROGRAM USES 321741 MEMORY LOCATIONS WHILE PHASE I USES 
250 LOCATIONS LESS THAN THAT• Al Th0U6H P'OST OF THE PROGRAM 
WAS WRITTEN IN FORTRANt EACH PHASE CCJNTAINS SUBROUTINES WRITTEN 
JN FAP. 

REQUESTOR 1-lUST SUBMIT ONE REEL OF MAGNETIC TAPE TO OBTAIN FILE 1 
/BINARY CARDS/, FILE 2 /SYMBOLIC CARDS/, ANO FILE 3 /TEST DECKS/ FOR 
BASIC PRQGRAM "1ATERI AL 

7090-l597BC70~ SIMULATE A 32K 704 ON A 651: 
7090 

AVAILABLE lST QUARTER 1964. 
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CONTINUED FROM PRIOR COLUMN--
FOR' THE 1401. THE ASSEMBLED DECK 15 WRITTEN OUT ON E!CD 
TAPE 6 FOR OFF-LINE PUNCHING. D. LIAR IS WRITTEN IN 
FORTRAN II AND CAN BE EASILY MOOIFIEC TO ADD ADDITIONAL 
PSEUDO OPS OR DIAGNOSTICS. 

7090-3010ASB8Jll RK53 - FORTRAN FLOATING 
POINT RUNGE-KUTTA INTEGRATIDN 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-3010ASBBJ 1 

AUTHORS •• O .. SCHERMERHORN C. FENCALL 

DIRECT INQUIRIES TO •• 
D. SCHERMERHORN 
AEROSPACE CCRP. 
P.O. BOX 1308 
SAN BERNARDINO, CALIFORNIA 

FIXEC INTERVAL OR VARIABLE INTERVAL OPTIMIZED BY A SIMPSONS RULE 
CHECK USING DERIVATIVES ALREADY FORMED IN THE 4TH ORDER 
RUNGE-KUTTA PROCESS. INTEGRATES A SYSTEM CF N FIRST CRCER 
DIFFERENTIAL HUATIONS WITH ACCURACY CONTROLLABLE BY RELATIVE 
AND/DR ABSCLUTE CRITERIA FOR EACH EQUATION. COMMUNICATES WITH 
USER-SUPPLIED DERIVATIVE AND CONTRCL SUBROUTINES. USES OOUjjLE 
PRECISION INTERNALLY TO INCREMENT THE VARIABLES. SPACE REQLIIRED-
318 WORDS ANO 9N PLUS 6 CELLS OF WORKING STORAGE. WRITTEN IN 
FORTRAN II. 

7090-3011PNLAMI MATRIX INVERSION WITH 
SOLUTION OF LINEAR EQUATIONS 

AVAILABLE !ST QUARTER 1962. 
ORDER FROM PRGGRAM DISTRieUTICN CENTER 
SPECIFY FILE NUMBER 7090-3011PNLAMI 

AUTHOR ••• BJORN A. KLEIST 
FOA4 STOCKHOLM 80 SWEDEN 

DIRECT INQUIRIES TO AUTHOR 

A FORTRAN SUBROUTINE WHICH SOLVES THE MATRIX EQUATION AX#B 
FOR VERY LARGE SYSTEMS USING FORTRAN DOUBLE PRECISION 
ARITHMETIC. A IS A REAL, Sl;;UARE COEFFICIENT MATRIX ANO B 
IS A MATRIX OF CONSTANT VECTORS. THE INVERSE MATRIX AND 
DETERMINANT ARE ALSO OBTAINED. A IS DESTROYED IN THE 
INVERSION. PROGRAM USES FOUR TAPE UNITS, TWO ON EACH OF 
TWO OATACHANNELS. TIMING /.288/ /Nf.M/f.15.8/ /N/N 
MILLISECONDS, WhERE N IS ORDER OF A AND M IS NUMBER CF 
CONSTANT VECTORS. REQUIRES 4276 CELLS PLUS 8&/N&M/f.1633 IN 
COMMON. 

7090-7090NUCL01 AETRA 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CErl!TER 
SPECIFY FILE NUMBER 7090-7090NUCL01 

AUTHOR ••• R. A. BLAINE 
P. O. BOX 309 
CANOGA PARK, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

II NDICATEO STATUS, IF KNOWN/ TO ADJUST CROSS-SECTION DAT A 
BASED ON DATA FROM A CRITICAL EXPERIMENT INVOLVING FISSICN 
FOILS AND OSCILLATOR MEASUREMENTS. IN USE, AVAILABLE. 

7090- 7090NUCL02 Aliff IRE 
AVAILABLE !ST QUARTER 1962. 
ORDER FROM PROGRAM CISTRU!UTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL02 

AUTHOR ••• R. A. BLAINE 
P. Q. BOX 3C9 
CANOGA PARK, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

THE BASIC PURPOSE CF THIS CODE IS TO COMPARE THE COSTS OF 
VARIOUS FUEl. CYCLES. AIMFIRE USES NON-SPATIAL TWO-GROUP 
THEORY TO PREDICT K TO THE SUB EFF AS A FUNCTION OF BURNUP. 
OPTIONS ARE AVAILABLE BY WHICH CHANGES IN CERTAIN 
HETEROGENEOUS EFFECTS WITH BURNUP CAN BE TAl<EN INTO 
ACCOUNT. THE CODE CONTAINS A LIBRARY OF FAST AND THERMAL 
MICROSCOPIC CROSS-SECTIONS, DECAY CONSTANTS, AND FISSION 
YIEliJS FOR 40 ISOTOPES. THE PRESENT VERSION IS DESIGNE(l TO 
INVESTIGATE URANIUM FUEL SYSTEMS. ABOUT 2 SECGNDS PER 
C.YCLE, EACH CYCLE DIVIDED INTO THREE PARTS. 

7090-7090NUCL03 Al"-6 
AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL03 

AUTHORS •• Q .. C. BALLER H.P. FLAT 

DIRECT INQUIRIES TO •• 
R. A. BLAINE 
P. O. BOX 309 
CANOGA PARK, CALIF. 

AIM-6 IS A GNE-DIMENSIONAL CIFFUSIOfli THEORY CODE WITH 
OPTIONS SIMILAR TO THOSE OF FOG, EXCEPT FOR THE BUCKLING 
I TERA Tl ON PROGRAM. A LIBRARY OF MICROSCOPIC CROSS SECTION 
DATA IS UTILIZEC TO FORM THE MACROSCOPIC CROSS SECTIONS. IN 
ADDITION TO THE SEARCHES AVAILABLE TO FGG1 A CONCENTRATIGN 
SEARCH ON ONE OR TWO ELEMENTS IS PERMITTED. AN EXTENSIVE 
DATA EDIT IS AVAILABLE. THERE MUST BE NO MORE THAN 101 
SPACES NOR MORE THAN lB ENERGY GROUPS. ONLY CDWNSCATTERING 
IS PERMITTED, BUT CAN BE FROM A GIVEf-i GROUP TO ANY LCWER 
GROUP. FOR A 16 GROUP, 101 MESH POINT PROBLtM 1 3 MINUTES 
WOULD BE A TYPICAL TIME FOR A SINGLE PROBLEM, ALTHOUGM 
TIMES MAY BE AS LOW AS 30 SECONDS .. 

REQUESTOR MUST SUbMIT 1 TAPt TO OBTAIN BASIC PROGRAM 

CONTINUED FRCM PRIOR PAGE--
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1597BC704 

AUTHOR .... GIO WI EOERHOLO 
UNI VER SI TY OF CALI FORNI A 
BERKELEY 41 CALIF .. 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM ALLOWS SIMULATION OF HARLY ANY PROGRAM THAT Will 
RUN ON A 32K 704 ON A 7090 OR 7094 HAVING-
!/ 32K AODITICNAL CORE STORAGE RPQ W 9B514 
21 7 INDEX REGISTERS I IF 7090- RPQ W l":J8513/ 
31 IT IS ALSO CAPABLE CF SIMULATING A 704 PRINTER CLCCK ~ITt­
THE 7090 CORE STORAGE CLOCK RPQ W 98509 /MILLISECOND/, OR THE 
DELCO CLOCK /SEE TIMEH ROUTINE/. THE PRINTER CLOCK IS ASSUMED 
WIRED INTO COLUMNS 1-6. 
4/ FLOATING POINT TRAP MODE MAY BE SIMULATED. 
51 TRAPPING DUE TO DIVIDE CHECK TRAP FEATURE RPQ W 01490 IS 
SIMULATED TO BE IGNORED. 
6/ ON-LINE PUNCHING IS SIMULATED ONTC TAPE. /NO ON-LINE PUNCH 
REQUIRED/. 
A PLUGBOARD WlREC AS FOLLOWS IS ASSUMED- NO SENSEPUNCH 
INSTRUCTION- PUNCH INTO COLS. 1-72 SPU 1- RESET CONSECUTIVE 
NUMBER PUNCHING COUNTER FRGM COLS. 69-72 OF CARO IMAGE, SET 
IDENTIFICATION IN COLS. 73-76 FROM CCLUMNS 65-68 SPU 2- CONTINUE 
CONSECUTIVE RENUMBERING AND ID PUNCHING SPU 1 FOLLOWED BY SPU 2-
RESET COUNTER TC LERO AND CLEAR LABEL FILED. 
11 All PRINTER ECHOS ARE ARTIFICIALLY CREATED SO THAT ON-LINE 
PRINTING IS NOT CHECKED. 
Bl AS MANY TAPES AVAILABLE ON CHANNEL A AS THE 704 PROGRAM 
REQUIRES. A PROGRAM TAPE AND A PUNCH OUTPUT TAPE ON CHANNELB 
WRITTEN IN FAP LANGUAGE. 

REQUESTOR MUST SUBMIT. ONE REEL OF MAGNET IC TAPE FOR BASIC PROGRAM 
MATERIAL 

7090-l598WHCAN CAN CYLINDER ANALYSIS 
PROGRA" 

AVAi LAB LE !ST QUARTER 1964 .. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1598WHCAN 

AUTHOR ••• WILLIAM P. KUNKEL 
A.S.E.&A. DEPT. 
WESTINGHOUSE ELECTRIC CORP. 
EAST PITTSBURGH, PA. 

01 REC T INQUIRIES TO AUTHOR 

CAN IS A PROGRAM USEC TO CALCULATE THE STRESStS IN 
CYLINDRICAL GEUMETRIES CAUSED BY IMPOSED LOACS. INTERNAL 
PRESSURES, EXTERNAL PRESSURES ANO VARIOUS EXTERNAL FORCES MAY BE 
SPECIFIED. THE PROGRAM CAN CONSIDER AS MANY AS FIFTY /50/ 
CYLINDRICAL SUBDIVISIONS /CYLINDERS/. IT SOLVES THE SYSTEM OF 
INTERNAL RESTRAINTS BY USING THE SHORT CYLINDER COEFFICIENTS 
DEVELOPED IN THE THEORY OF BEAMS UN ELASTIC FOUNCATIONS. THE 
PROGRAM CALCULATES THE DEFLECTIONS ROT/ITIGNS ANO THREE PRINCIPAL 
STRESSES AT A NUMBER OF STATIONS THROUGHOUT THE LENGTH OF Tt.E 
GEOMETRY. THE STRESS COMPONENTS ARE COMBINED TO GIVE THE THREE 
STRESS DIFFERENCES. CAN WAS WRITTEN FOR THt: IBM 7094 l<i.ITH THE 
FOLLOWING HARDWARE. MEMORY-16K ON-LINE TAPC UNITS-2 OFF-LINE 
CARD-TO-TAPE OFF-LINE TAPE-TO-PRINTER WRITTEN IN FORTRAN II 
LANGUAGE. 

l090-3001RSROKT ROCKET - OMNIBUS CALCULATOI'\ 
KINEMATICS OF TRAJECTORIES 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 7090-3001RSRO< T 

AUTHOR ••• BARRY W. BOEHM 
THE RAND CORP., 
1700 MAIN ST• 
COMPUTER SCIENCES DEPT. 
SANTA MONICA, CALIFORNIA 

OIRECT INQUIRIES TO AUTHOR 

ROCKET IS A FORTRAN II PROGRAM WHICH MATHEMATICALLY SIMULATES 
THE FllGHT OF AEROSPACE VEHlCLES BY NUMERICAL JNTEGRATICN OF 
THEIR EQUATIONS OF MOTION .. A SPECIAL-PURPOSC. INPUT FGRM ENABLES 
THE USER TO SPECIFY THE CHARACTERISTICS OF HIS VEHICLE AND ITS 
FLIGHT PLAN, BOTH OF WHICH CAN I/ARY ThROUGH A WI DE RANGE OF 
CHOICES, WITH COMPARATIVELY LITTLE EFFORT. THE PROGRAf' REQUIRES 
THE USE OF A FORTRAN COMPILER, READS INPUT FROM TAPE 5, AND 
~RITES OUTPUT ON TAPE 6. IT OCCUPIES ABOUT 25,000 WCRDS OF CORE­
TYPICAL TRAJECTORIES TAKE THIRTY SECONDS TO RUN ON A 7090. 

REQUESTOR MUST SUBMIT CNE TAPE TO OBTAIN BOTI-' BINARY AND BCD FILES 
ANO ALSO THE PROGRAM LISTINGS. 

7090-3002LRLIAR ASSEMBLY ROUTINE OF 1401 SPS 
PRDGRAMS 

AVAILABLE 2ND QUARTER l963. 
ORDER FROM PROGRAM OISTRIBUTIGN CENTER 
SPECIFY FILE NUMBER 7090-3002LRLIAR 

AUTHORS •• G. R. EBBERT 

DIRECT INQUIRIES TO •• 
G. R. EBBERT 

MARTHA PETRUS 

NATL. AERONAUTICS & SPACE ADMIN. 
LEWIS RESEARCH CENTER 
21000 BROOKPARK RO. 
CLEVELAND 35, OHIO 

THIS ASSEMBLY ROUTINE IS FOR USE ON THE IBM 701":JO TO 
ALLOW ASSEMBLY OF 1401 PROGRAMS WRITTEN IN THE SPS 
LANGUAGE• THE TIM ING FOR INSTRUCTION EXECUTION AND TOT AL 
PROGRAM RUNNING TIME IS AVAILABLE. [)!AGNOSTICS AND THE 
TOTAL NUMBER OF 1401 LOCATIONS REQUIRED ARE PRINTED OUT 
ALONG WITH THE PROGRAM LISTING. A CROSS REFERENCE SYMBOL 
TABLE IS ALSO PRINTED. A. THIS ROUTINE RUNS ON A 32K 7090 
WITH FOUR TAPES. B. THE ROUTINE EXPECTS INPUT FROM TAPE 
7- HOWEVER, BY RECOMPILING A SMALL SUl::IROUTINE1 INPUT MAY 
BE FROM CARDS. C.. THE LANGUAGE OF SPS IS AS DESCRIBED IN 
IBM BULLETIN J28-0200-2, PRELIMINARY SPECIFICATION OF SPS 
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CONTINUED FROM PRICR PAGE-­
MATERIAL. 

7090-7090NUCL04 AI REK-11 
AVAILABLE !ST QUARTER 1962. 
ORDER FROM PRCGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL04 

AUTHOR .... A. SCHWARTZ 

DIRECT INQUIRIES TC •• 
R. A. BLAINE 
P. O. BOX 3 C9 
CANOGA PARK, CALIF. 

THE AIREK CODE IS OESIGfllEO TO SOLVE THE REACTOR KINtTICS 
EQUATICNS WITH RESPECT TO TIME. ThE MATHEMATICAL "1ETHOO 
USED IS THAT DEVELCPED BY E. R .. COHEN /SOME TOPICS IN 
REACTOR KINETICS - SEC. GENEVA CDNF., P. 629, 1958/. THE 
MAXl~.UM NUMBER Of DIFFERENTIAL EQUATICNS THAT CAN BE SCLVEO 
51,..ULTANEOUSLV IS 50. 

7090- 7090NUCL05 CLOUD 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY' FILE NUMBER 7090-7090NUCL05 

AUTHOR ••• a. s. 'ouNCAN 

DIRECT INQUIRIES TO •• 
R. A. BLAINE 
P. G. BOX 309 
CANOGA PARK, CALIF. 

THE CLOUD CODE CALCULATES THE EXTERNAL GAMMA-RAY DOSE RATE 
AND TOTAL INTEGRATED DCSE RESULTING FROM TtiE CONTINUOUS 
RELEASE OF RADICACTIVE MATERIALS TO H.E ATMOSPHERE. 
METEOROLOGICAL PARAMETERS SUCH AS WIND VELCCITYr LATERAL 
AND VERTICAL DIFFUSION PARAMETERS, STABILITY PARAMETERS AND 
THE PRESENCE OF PHYSICAL BOUNDARIES SUCH AS A GRCUND 
SURFACE ANO A TEMPERATURE INVERSION LAYER, ARE CONSIDERED. 
DECAY OF THE SCURCE MATERIAL IS DESCRIBED EITHER BY THE USE 
OF A SIMPLE PARE.NT-DAUGHTER CECAY SCHtME OR BY A WAY-WIGNER 
TYPE RELATIONSHIP. A 32K MEMORY IS RHUIREO. 

7090-7090NUCL06 EQUIPOISE - 3 
AVAILABLE 2NO QUARTER 1962. 
ORDER FROM PROGRAfll CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL06 

AUTHORS.• T • B. FOWLER 

DIRECT INQUIRIES TO •• 
T., B. FOWLER 

M. L .. TOBI AS 

UNION CARBIDE CORP. 
OAK RIDGE, TE:NNESSEE 

EQUIPOISE - 3 IS AN IBM-7090 FORTRAN PROGRAMMED CODE FOR 
THE SOLUTION OF TWO-GROUP, TWO-DIMENSIONAL, NEUTRON 
DIFFUSION EQUATIONS. A MAXIMUM OF 210C MESH POINTS MAY BE 
USED, AND THE CODE WILL SOLVE PROBLEMS IN EITHER 
RECTANGULAR OR CYLINDRICAL GEOMETRY. LOGARITHMIC DERIVATIVE 
BOUNDARY CONDITIONS ARE ALLOWED, AND REMCVAL OF NEUTRONS 
FROM BOTH GROUPS JS PERMITTto .. 

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BAS IC PROGRAM 
MATERIAL .. 

7090-7090NUCL07 FOG 
AVAILABLE lST QUARTER 1962 .. 
ORDER FROM PROGRAM DIS TR IeUTI CN CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL07 

AUTHOR ..... H. P. FLATT 

DIRECT INQUIRIES TO •• 
R. H. BLAlhE 
P. O. BCX 309 
CANOGA PARK, CALIF. 

THE FOG CODES ARE CNE-CIMENSIONAL NEUTRON DIFFUSION ThEORY 
CODES. THE DIFFERENCE EQUATICNS USED ARE DESIGNED IN 
CONSERVE NEUTRONS IN CYLINDRICAL ANC SPHERICAL GEO~.ETRY. 

THE PRINCIPAL OPTICNS AVAILABLE INCLUDE CALCULATION OF THE 
ADJOINT FLUX, FIVE DIFFEREt\'T CRITICALITY SEARCHES, AND 
CHOICE OF CNE OF NINE POSSIBLE SETS OF BOUNDARY CONDITIONS 
/INCLUDING ENERGY-DEPENDENT EXTRAPOLATION LENGTHS/ .. IN 
ADDITION, AN AUTOMATIC CALCULATION OF EXTRAPOLATION 
PARAMETERS IS PERMITTED, Af>ID THERE IS AVAILABLE A BUCKLING 
ITERATION PROGRAM FOR A FULLY-REFLECT.to, RIGHT CIRCULAR 
CYLINDER. ONLY f'IACROSCOPIC INPUT DATA IS PERMITTEC .. FROM 
ONE lO FOUR ENERGY GROUPS ARE PERM I TTEDr ANO UP TO 239 MESH 
POINTS AND 40 REGIONS. SCATTERING IS PERMITTED ONLY TO ·THE 
NEXT LOWER GROUP. VARIES WIDELY, BUT EXECUTION TIME MAY 
GENERALLY BE EXPECTED TO BE LESS THAN 30 SECONDS. 

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM 
MATERIAL. 

7090-7090NUCL08 FOR" 
AVAILABLE !ST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL08 

AUTHCR. ~ .D. J. MC GOFF 

DIRECT INQUIRIES TO •• 
R. H .. BLAINE 
P. C. BOX 309 
CANCGA PARK, CALIF. 

Section B 

CONTINUED FROM PRIOR COLUMf\--

THE FORM, OR FQRTRAN-MUFT, CODE IS A FOURIER TRANSFORM 
SLOWING-DOWN CODE QUITE SIMILAR TO TH.t MUFT-4 CODE, BUT 
CONTAINING SOME ADDITICNAL OPTIONS, INCLUDING THE OPTION OF 
CHAN(;ING CROSS SECTIONS IN THE 54 GROUP LIBRARY AT 
EXECUTION TIME .. LIBRARY EDITING ROUTINES ARE INCLUDED AS 
AUXILARY CODES. A 32K MEMORY ANO 2 TAPE UNlTS ARE REQUIRED .. 
ABGUT 5-6 SECOt.iDS .. 

REQUESTOR MUST SUBMIT 1 TAPE TD OBTAil'l BASIC PROGRAM 
MATERIAL. 

7090-7090NUCL09 FORTRAN SNG 
AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL09 

AUTHORS •• B. CARLSON 

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. O. BOX 309 

B. J. LEMKE 

CANOGA PARK, CALIFORNIA 

THIS CODE IS A REVISION OF AN EARLIER CODE WRITTEN BY 
ARGONNE NATIONAL LABORATORY /REF. 480/AM0107 BY J. E. 
DENES/. THE PRINCIPAL CHANGES THAT WERE MAOC WERE TO 
ELIMINATE USE CF DRUMS AND ANY ON-LINE PRINTING, AS WELL AS 
TO INCREASE THE SIZE OF THE DIMENSION STATEMENTS. IN 
ADDITION TO THE REGULAR FLUX CALCULATICNS IN PLANE, 
SPHERICAL, AND CYLINDRICAL GEOMETRY, VARIOUS CRITICALITY 
SEARCHES ARE PERMITTED. A 32K MEMORY IS REQUIRED. UP TO 100 
SPACE INTERVALS AND 20 E/'1ERGY GROUPS ti.AV BE USED. 

7090-7090NUCL10 FUGUE 
AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DI STRI BUTI CN CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL10 

AUTHOR ••• H. J. RICHARDSON 

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. O. BOX 309 
CANOGA PARK, CALIF .. 

THE FUGUE CODE COMPUTER STEADY-STATE ~ALL ANO BULK FLUIC 
TEMPERATURE, VOID FRACTION, AND LOCAL PRESSURE IN 
LIQUID-COOLED CLOSED CHANNELS IN WHICH THE HEATING RATE IS 
SPECIFIED. THE REQUIRED RELATIONSHIPS ARE EXPRESSED IN 
GENERAL, NON-DIMENSIONAL FORM AND COMBINED IN AN INTERNALLY 
CONSISTENT HANNER TO ALLOW PRED ICTIO~S FOR A VARIETY CF 
COOLANTS ANO SPECIFIED OPERATING CCNDITIONS. A MAXIMAL 
PROBLEM REQUIRES ABOUT 1 Mlt><.UTE ON THC 7090 .. 

7090-7090NUCL11 GA"-1 
AVAILABLE 2NO QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7C90NUCL11 

AUTHORS •• G. D. JOANOU 

DIRECT INQUIRIES TO •• 
B. H. MOUNT 
P. O. BOX 1468 
PITT .. , PA. 

J. S .. DUDEK 

/INDICATION OF STATUS, IF KNOWN/ CALCULATES FEW-AND MIJLTI­
GROUP CROSS-SECTIONS US ING THE P SUB 1 EQUATIONS. A FULL 
SCATTERING MATRIX IS INCLUOi=D FOR BOTH P SUB 0 AND P SUB 1 
SCATTERING TERMS. RESONANCE ABSORPTION IS TREATED BY THE 
METHODS OEVELOPEC BY L. W .. NORDHEIM. 

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAlt-4 BASIC PROGRAM 
MATER I AL. 

7090-7090NUCL12 GRACE- I 
AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRA~ lJISTRIBUTION CENTER 
SPEC I FY FILE NUMBER 7090-7090NUCL12 

AUTHORS .. .. D • S .. DUNCAN 

DIRECT INQUIRIES TO •• 
R. H .. BLAINE 

A .. B. SPEIR 

P. O. BOX 309 
CANOGA PARK, CALIF. 

GRACE-I IS A Ml..LTIGROUP, MUL TIREGICN, GAMMA-RAY 
ATTENUATION CODE DESIGNED PRIMARILY FOR COMPUTING GAMMA-RAY 
HEATING ANO GAMMA-RAY DOSE RATES IN MULTIREGION FINITE OR 
SEMI-INFINITE SLAB SHIELDS. A DIFFERENT BUILDUP FACTOR MAY 
BE SPECIFIED FOR EACH SOURCE REGION CONSIDERED .. IF A 704 IS 
USED, AT LEAST AN SK MEMORY IS REQUIRED .. AS MANY AS 30 
REGICNS, 10 MESH POINTS PER REGION, 20 GAMMA-RAY ENERGY 
GROUPS, 10 SHIELD MATERIALS, ANO 5 MATERIAL BUILDUP FACTORS 
MAY BE INCLUDEC IN A SINGLE CALCULATION. A SAMPLE PROBLEM 
INVOLVING 1 SOURCE REGION, 9 MESH POINTS AND 1 ENERGY GROUP 
REQUIRED ., 65 MINUTES ON THE 709. 

7090-7090NUCL13 GRACE-II 
A\/AILABLE lST QUARTER 1962. 
ORDER FROM PROGRA,.. CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL13 

AUTHORS .... D.S. DUNCAN 

DIRECT INQUIRIES TO ... 
R. H. BLAINE 
P .. o. BOX 309 

A.B. SPEIR 

CANOGA PARK, CALIFORNIA 
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GRACE-II IS A f'ULTIGROUP1 MULTIREGIONr GAMMA-RAY 
ATTENUATION COCE WHICH COMPUTES THE TOTAL DOSE RATE OR HEAT 
GENERATION RATE FROM EITHER A SPHERICAL OR A CYLINDRICAL 
SOURCE. THE SOURCE, WHICH MAY BE LOCATED IN EITHER THE 
CENTRAL REGION OF THE SYSTEM OR IN A CONCENTRIC SHELL 
REGION SURROUNDING IT, MAY BE UNIFORM, EXPONENTIAL, OR HAVE 
A POLYNOMIAL VARIATION IN THE RADIAL DIRECTION. IN THE CASE 
OF CYLINDRICAL GEOMETRY, IT MAY ALSO HAVE A POLYNOMIAL 
VARIATION IN THE AXIAL DIRECTION. IF USED ON THE 704 1 AT 
LEAST A 16K MEMORY IS REQUIRED. AS HANY AS 22 REGIONS, LC 
MESH POINTS PER REGION, 20 GAMMA-RAY ENERGY GROUPS, 2() 
SHIELD MATERIALS, AND 20 MATERIAL BUILDUP FACTORS MAY BE 
INCLUDED IN A SINGLE CALCULATION. A SAMPLE PROBLEM REQUIRED 
3.64 MINUTES ON THE 709. 

1090-7090NUCL14- PERT 
AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRA~ CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL14 

AUTHOR ••• H. P. FLATT 

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. O. BOX 309 
CANCGA PARK, CALIF. 

THE PERT CODE IS A PERTURBATION THEORY CODE DESIGNED FOR 
USE WITH THE AJM-5 1 AIM-6, ANO FOG CODES. PUNCHED CARO 
OUTPUT FROM THESE CODES IS USED AS INPUT TO THE PERT CCDE. 
USING CROSS SECTION DATA, FLUXES, AND ADJOINT FLUXES, THE 
RELATION CHANGE JN K TD THE SUB EFF MAY BE CALCULATED. 
CROSS SECTIONS MAY BE WEIGHTED WITH ThE ADJOINT FLUX AND/DR 
FLUX. THE NEUTRON LIFETIME FOR THE DELAY GROUPS MAY ALSO BE 
CALCULATED. A LINEAR PERTURBATION THEORY IS USED FOR THE 
CALCULATIONS OF THE RELATIVE CHANGE IN K TO THE SUB EFF. 
GENERALLY LESS THAN 30 SECONDS FOR AN 18 GROUP PROBLEM. 

7090-7090NUCL15 SAIL 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL15 

AUTHORS •• B. J. LEMKE 

DIRECT INQUIRIES TO •• 

B. CARLSON 

R. H. BLAINE 
P. O. BOX 309 
CANOGA PARK, CALIF. 

THE HONOENERGETIC NEUTRON TRANSPORT EQUATION IS SOLVED 
USING THE DISCRETE S TO THE SUB N METHOD FCR A ONE­
OIHENSJONAL PLANE CELL. VARIOUS CELL PROPERTIES ARE 
COMPUTED. EMPHASIS IS PLACED UPON EASt: IN RUNNING MULTIPLE 
CASES, AND1 IN CA~E OF LACK OF CONVERGENCE WITHIN THE 
SPECIFIED NUMBER OF ITERATIONS, UPON RESTARTING A PROBLEM 
AT A LATER DATE. THE CDDE JS LIMITED TO A SINGLE ENERGY 
GROUP, 100 REGIONS,. 100 INTERVALS, ANO PLANt GEOMETRY. THE 
ORDER OF APPROXIMATION MUST BE 2,. 4, 6, CR 8. TliE RlJNNit-.iG 
TIME IS GENERALLY LESS THAN ONE MINUTE. A SAMPLE S TO THE 
SUB 4 PROBLEM INVOLVING 7 MESH POINTS REQUIRED 21 SECONDS, 
INCLUDING LOADING THE PROGRAM INTO MEMORY. 

70'J0-7090HUCL16 SIZZLE 
AVAILABLE 2ND 'UARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL16 

AUTHORS •• D. P. SATKUS H. P. FLATT 

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. O. BOX 309 
CANCGA PARl<.r CALJ F. 

/INDICATION OF STATUS, IF KN0°WN/ ONE-SP•CE CIMENSION, 18 
GROUP DIFFUSION THEORY CALCULATION. AFTER CALCULATION AT T 
EQUALS 0 1 NUMBER OF GROUPS MAY BE REDUCED TO 1 TO 6 GROUPS. 
FIRST VERSION OF CODE WAS PRIMARJLY INTENDED FOR FAST 
REACTOR CALCULATIONS, BUT LATER VERSIONS HAVE APPEARED FOR 
THERMAL CALCULATIONS. IN PRODUCTION, AVAILAbLE. 

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM 
MATERIAL. 

7090-7090NUCL17 SUMMIT 
AVAILABLE 2NO QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL17 

AUTHOR.•• JOAN BELL 
GENERAL ATOMIC DIVISION OF 
GElllERAL DYNAMICS 
JOHN JAY HOPKINS. LABORATGRY 
PO BOX 60B 
SAN DIEGO 12,. CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

DESCRIPTION OF CODE PROGRAM FOR THE CtMPUTATION OF 
CRYSTALLlNE SCATTERING KERNELS. THIS IS THE MOST RECENT 
CODE FOR THIS PURPCSE. CODES WHICH CONTRIBUTED TO THE 
DEVELOPMENT OF SUMMIT /SOME OF WHICH ARE INC.ORPORATED hlTH 
MODIFICATIONS JN THIS COCE/ ARE PHOltOf!.I 150, PHONON-2 
PHONCN-11 FACETr NETJC AND PHISON. 

1090-7090NUCL18 S SUB 4 CYLINDRICAL GEOMETRY 
CELL CODE 

AVAILABLE 2ND QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL18 

AUTHOR ••• J. S. TEMPLE 

Section B 

CONTINUED FRCiM PRIOR COLUMN--

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. O. BOX 309 
CANCGA PARK, CALIF. 

THIS CODE SOLVES THE ONE-DIMENSIONAL MONOENERGETIC 
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BOLTZMANN EQUATION IN CYLJNORICAL GEOMETRY, USING THE S SUB 
4 APPROXIMATION. IN ADDITION TO THE FLUX OISTRJBUTION1 
CELL-AVERAGED PARAMETERS ARE COMPUTED. AN INPUT GUES TO THE 
FLUX HAY BE USED OR A CIFFUSION CALCULATION MAY BE 
PERFORMED TO PROVJCE AN INITIAL GUESS. JN AODITIGN, WiiEN 
RUNNING MULTIPLE CASES, THE CONVERGED FLUX FROM THE 
PREVIOUS CASE MAY BE USEC. THE PRESENT RESTRICTIONS ARE 
lOC REGIONS ANO 400 INTERVALS. WITH THESE DIMENSIONS·, A 32K 
MEMORY IS REQUIRED. ABOUT 15 SECONDS FOR A SC MESH POINT 
PROBLEM. 

7090-7090NUCL19 TEMPEST 
AVAILABLE 2NO t:UARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTJON CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL19 

AUTHORS •• J. S. SHU DOE 

DIRECT INQUIRIES TO •• 
R. H. BLAINE 

J. DYER 

P. O .. BOX 309 
CANOGA P•RK, CALJF. 

THERfilAL CROSS-SECTION, WIGNER-WILKINS OR WIGNER EQUATJCNS. 
IN use, AVAILABLE. 

7090-7090NUCL20 TEMPEST-II 
AVAILABLE 3RO QUARTER 1962. 
ORDER FROM PROGRAfi4 DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL20 

AUTHOR ••• R. H. SHUDDE 

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. o. BOX 309 
CANOGA PARK, CALIF. 

TEMPEST-II IS A NEUTRON THERHALJZATION CODE BASED UPON ThE 
WIGNER-WJLKINS APPROX I MAT ION FOR LIGHT MODERATORS ANO THE 
WILKINS APPROXIMATION FOR HEAVY MODERATORS. A MAXWELLIAN 
DISTRIBUTION HAY ALSO BE USt:D. THE MODEL usrn HAY BE 
SELECTED AS A FUNCTION OF ENERGY. THE SECOND-ORDER 
DIFFERENTIAL EQUATIONS ARE INTEGRATED DIRECTLY RATHER THAN 
TRANSFORMING TC THE RJCC.6.fl EQUATION. THE CODE PROVIDES 
MICROSCOPIC AND MACROSCOPIC CROSS-SECTION AVERAGES OVER THE 
THERMAL NEUTRON SPECTRUM. A 32K MEMCJRY IS REQUIRED. ABOUT 
15-20 SECONDS. 

1090-7090aUCL21 TMENTY GRAND 
AVAILABLE 2ND QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL21 

AUTHORS •• T. B. FOWLER M. L. TOBI AS 

DIRECT INQUIRIES TO •• 
UNION CARBI OE CORP. 
T. B. FOWLER 
OAK RIDGE NAT. LAB. 
OAK RIDGE, TENN. 

THE TWENTY GRANO PROGRAM FCR THE IBM 7090 IS CAPABLE OF 
SOLVING NEUTRON DIFFUSION PROBLEMS IN CYLINDRICAL OR SLAB 
GEOMETRY FDR ONE TC SIX GROUPS. UP TO 3000 MESH POINTS MAY 
BE USED. NEUTRON TRANSFER FROM ANY GROUP TO ANY CTHER GROUP 
IS PERMITTED. LEAKAGE IN THE THIRD DIMENSION JN X-Y 
GEOMETRY MAY BE TREATED BY A BUCKLING WHICH CAN VARY lrrt.ITH 
REGION AND GROUP. THREE TYPES OF SYf'i,.HRY CONDITIONS HAY BE 
HANDLED AUTOMATICALLY. THE ZERO FLUX, ZERO DERIVATIVE, AND 
LOGARITHMIC BOUf!.IDARY CONDITIONS ARE AVAILABLE. 

REQUESTOR MUST SUBMIT l TAPE TO OBTAH1. BASIC PROGRAM 
MATERIAL. 

1090-7090NUCL22 WHIRLAMAY 
AVAILABLE 2NO QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL22 

AUTHORS •• M. L. TOBIAS T. B. FOWLER 

DIRECT INQUIRIES TO •• 
UNION CARBICE CORP. 
M. L. TOBIAS 
OAK RI OGE NAT. LAB. 
OAK RIDGE, TENN. 

BY MAKING CERTAIN CHANGES IN TWO OF THE CHAIN llNKS OF THE 
WHIRLAWAY CODE, IT HAY BE USED TO CALCULATE THE FLUX 
DISTRIBUTION WITH A FIXED SOURCE IN CNE REGION. THE 
EIGENVALUE JS KEPT AT UNITY. WHILE REGIONS ~ITH FLUX­
DEPENOENT SOURCES ARE PERMITTED,. Tt-EY ~UST NOT BE ADJACENT 
TO THE ONE FIXED-SOURCE REGION. CORRECTED VALUES FOR THE 
SAMPLE PROBLEM GIVEN JN ORNL-3150 ARE ALSO INCLUDEC. 

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM 
MATERIAL. OBTAl.111 BASIC PROGRAM 

7090-7090NUCL23 ZUT ANO TUI 
AVAILABLE 2ND QUARTER 1962. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL23 

AUTHOR ••• G. F. KUNC JR 
GENERAL ATOfilIC CIVISlON OF 
GENERAL DYNAMICS 
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CONTINUED FRCH PRIOR PAGE--
JOHN JAY HOPKINS LABORATCRY 
PC: BOX 608 
SAN DIEGO 12 1 CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

DESCRIPTION.OF CODE ZUT COMPUTES THE RESONANCE INTEGRALS 
FROM THE RESONANCE PARAMETERS FOR A WIDE VARIETY OF 
TEMPERATURES, COHPOSITlONS, ANO GEOMETRIES FCR THE RESOLVED 
RESONANCES. TUZ DOES THE SAME FOR THE UNRESOLVED 
RCSONANCES. A 32K MEMORY IS REQUilu:o. 

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM 
MATERIAL. 

7090-709011UCL2-t 2DXY 
AVAILABLE ZNO QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY Fl LE NUMBER 7090-7090NUCL24 

AUTHORS •• J. BENGSTON 
O. W. THOMPSON 

DIRECT INQUIRIES TO •• 
G. A.'LINENBERGER 
SAN RAMON, CALIF. 

S. T. PERKINS T. W. SHEHEEN 

THE ZDXY PROGRAM SGLVES THE HOMOGENEOUS OR INHOMOGENEOUS 
MULTI-GROUP TRANSPORT EQUATICN IN XY GEOMETRY. VACUUM, 
SURFACE SOURCE1 OR REFLECTING BOUNDARY CCNC:ITIONS ARE 
AVAILABLE AS OPTIONS. IN THE HOMOGENEOUS CASE THE USER MAY 
REQUEST THE COMPUTATION OF REACTIVlfY, PERIQC:, CRITICAL 
CONCENTRATIONS OF SOME COMPOSITION OR THE CRITICAL 
THICKNESS OF A ZONE. THE S SUB N APPROXIMATION IS USED. 
SCATTERING MUST BE ISOTROPIC. ONE ANC ONE-HALF HOURS FOR 6 
GROUP, 1000 MESH POINTS ON THE 709(1 /USING THE BINARY 
EDITOR/. 

7090-7090NUCL25 9-NIOBE /UNC-90-21 
AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAM DISTRieUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL2 5 

AUTHORS •• O. YETMAN 

DIRECT INQUIRIES TO •• 
D. YETMAN 

B. EISENMAN 

UNITED NUCLEAR CORP. 
DEVELOPMENT en v. -NOA 
WARREN, MICHIGAN 

G. RABINOWITZ 

9-NIOBE SOLVES THE TIME INDEPENDENT MUL TIENERGY t\EUTRON 
OR GAMMA RAY TRANSPORT EQUATION IN A FINITE MULTILAYERED 
SPHERICAL CONFIGURATION. THE CODE AlLOltS FOR BOTH DISCRETE 
ENERGY LEVELS AS WELL AS A CONTINUUM GF ENERGY LEVELS WHEN 
THE LEVELS ARE VERY CLOSE. 

A 32K MEMORY ANO 10 TAPE UNITS ARE REQUIRED. A MAXIMUM OF 
FIVE MATERIALS IS PERMJTTED IN EACH REGION, ANO UP TO FIFTY 
REGIONS MAY BE HANDLED. A MAXIMUM OF 2<JO ENERGY GROUPS 
MAY BE USED. 

A TYPICAL PROBLEM HAVING 85 RADIAL MESHPOINTS, 81 ENERGY 
VALUES, ANO 8 ANGULAR RAYS REQUIRED 2-1/2 HOURS ON TH 
IBM-7090. 

7090-l090NUCL26 JET 
AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7<J90-7090NUCL26 

AUTHOR ••• CHARLES W. DAliiilSCN 
DAVID TAYLOR MODEL BASIN 
PITTSBURG, PA. 

DIRECT INQUIRIES TO AUTHOR 

THE THERMAL ENERGY TRANSPORT CODE JET IS A SLAB-GEOMETRY 
TRANSPORT CODE DESIGNEC FOR THE SOLUTI CN OF THERMAL 
PROBLEMS. THE ANGULAR INTERVAL MAY BE DIVIDED INTO AS MANY 
AS FIVE SUB-INTERVALS. WITH THIS SUBDIVISION, AS MANY AS 
39 ENERGY GROUPS MAY BE USED. BOUNDARY CONDITIONS 
PERMITTED ARE A FREE BCUNDARY1 A REFLt:CTING BOUNDARY, CR A 
PERIODIC BOUNDARY CONDITION. UP TC 70 REGIONS ARE 
PERMITTED. 

DIMENSION STATEMENTS IN THIS CODE MAY BE INCREASED TO 
ALLOh FOR 56 ENERGY GROU·PS AND 90 REGICNS FOR P SUB 1 
CALCULATION, 43 GROUPS AND 80 REGICNS FOR A PSUB 2 
CALCULATION, AND 41 GROUPS AND 70 REGIONS FCR A P SUB 3 
CALCULATION. 

A 32K fil.EMCRY ANO 6 TAPE UNITS ARE REQUIRED. 

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM 
MAT-ERi AL. 

709<J-7090NUCL27 MIST /MULTJGRDUP 
INTERNUCLEAR SLAP TRANSPORT/ 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL27 

AUTHORS •• T. L. GALLAGHER M. J. HALL 
R. J. NEUt-IOLD G. E. PUTNAM 

DIRECT INQUIRIES TO •• 
PHILLIPS PETROLEUM COMPANY 
ATOMIC ENERGY DIVIS~ON 

Y. S. KIM 
D. M. SHAPIRO 

A DESCRIPTION IS GIVEN Of A SET CF CODES DESIGNEC TO SOLVE 
THE ONE DIMENSIONAL BOLTZMANN EQUATION IN SLAB GEOMETRY FOR 
FOR UP TO SIX ENERGY GROUPS, TWO HUNDRED AND FIFTY 
SPACE POINTS ANO FORTY REGIONS. 
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THE BOUNDARY CONDITIONS FOR EACH GROUP CAN BE 
INDEPENDENTLY SPECIF I ED ANO THE BOUNCARY CONDITIONS PERMIT 
VERY GENERAL SPECIFICATIONS iojlJH REGARD TO -

A/ PERFECT MIRROR REFLECTION OR ~YMMETRY 
B/ ANISOTROPIC DIFFUSE SOURCES /BY INPIJT OF LEGENDRE 

POLYNOMIAL COEFFICIENTS OR A SHORT TABLE DESCRIBING A KNOWN 
ANGULAR DISTRIE!IJTION OF THE FLUX/ 

Cl ISOTROPIC ILAMilERT SURFACE/ Rt:FLECTION 

INDEPENDENT SPEC IF ICATI CN OF AN ISOTRCPIC VOLUfi\E SOURCE 
IN EACH GROUP IS ALSO ALLOWED. 

ALTHOUGH SCATTERING FROM ONE GROUP TO ANOTHER IS 
ASSUMED TO BE ISOTROPIC, THE SCATTERING FUNCTION WITHU1 
EACH GRGUP CAN BE A SECOND ORDER LEGENCRE POLYNOMIAL SERIES 

Tl-tE ftl;ETHOD USE6 TO SOLVE FOR THE ANGULAR DEPENDENT FLUX 
IN EACH GROUP IS NOT ITERATIVE - HENCE, FEW GRCUP PROBLEfil.S 
REQUIRE NO MORE THAN A FEW GUTER ITERATICNS--EXACTLY AS IN 
THE COMMON MULTI GROUP DIFFUSION CODES. 

THE NUMERICAL APPROXIMATION TO THE BOLTZMANN EQUATION IS A 
LINEAR ONE WHICH CAN BE DESCRIBED AS AN EXTENSION AND 
GENERALIZATION OF METHODS USED IN THE ORIGINAL SN CODES. 
IT IS SIGNIFICANT THAT THE PHYSICALLY UNREALISTIC NON­
SYft!METRICAL NATURE OF THE FORMER SN APPROXIMATION IN SLAB 
CASES WITH REGARD TO FLUXES IN THE FORWARD AND BACKltARO 
HEMISPHERES HAS BEEN REMOVED. 

THE MIST PROGRAM IS THE Fl RST APPLICATION OF THE NEW 
FORMULATION WITH A NON-ITERATIVE METHOD OF SOLUTION FOR THE 
FLUXES IN EACH ENERGY GROUP OF A SLAB GEOMETRY MODEL. THE 
COUPLING OF THE GROUPS IS BY WAY OF OOWNSCATTERING Af\D 
FISSION. THE PROGRAM IS DIVIDED INTG FOUR SEPARATE CODES 
IN ORDER TO PROVIDE THE MAXIMUM NUMBER OF SPACE POINTS 
FOR EACH ORDER OF THE ANGULAR APPRDXI"1ATIDN. THE LIMITS 
ON THE NUMBER OF MESH POINTS IN EACH CODE IS AS FOLLCl<IS -

CODE MAXIMUM ,NUMBER CF MAXIMUM NUMBER 
ANGULAR INTERVALS OF SPACE POINTS 

HIST 4 
MIST 6 
HIST 8 
HI ST 10 

4 
6 
8 

10 

250 
15C 
100 

70 

THE MIST PROGRAM IS PRESENTLY WRITTEN FOR AN IBM 7090 
WITH 32K STORAGE. IT IS IN THE FORTRAN LANGUAGE WHICH 
ALLOloi!S FOR RELATIVELY EASY MODIFICATION AND ADAPTATION 
TO OTHER COMPUTING SYSTEMS. 

l090-7090NUCL28 EQUIPOISE 3A 
AVAi LABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL28 

AUTHOR ••• C. W. NESTOR JR. 
OAK RIDGE NAT I CNAL LABORATORY 
OAK RIDGE, TENNESSEE 

DIRECT INQUIRIES T.0 AUTHOR 

EQUIPOISE 3A IS A SLIGHTLY EXPANDED VERSION OF EQUIPOISE 
3. Tl-tE TWO ADDITIONS ARE A SECTION OF THE INPUT ROUTINE, 
WHICH PRODUCES A PICTURE OF THE ARPANGEMENT CF MATERIALS 
WITHIN THE REACTORr ANO A SECTION OF THE OUTPUT ROUTINE, 
WHICH CALCULATES FIRST-ORDER PERTURBATION THEORY ESTIMATES 
OF NEUTRON LIFETIME AND OF THE REACTIVITY RESULTING FROM A 
UNIT INCREASE IN EACH OF THE GROUP CONSTANTS IN EACH REGIOh. 
OF THE REACTOR. THE LATTER OUTPUT WILL BE PROVIDED WHEN 
THE ADJOINT FLl:X OPTION IS USED. THE ONLY ADDiTIGNAL 
INPUT DATA REQUIRED ARE THE AVERAGE NEUTRON SPEEDS FOR THE 
TWO GROUPS. A FGRTRAN SOURCE DECK ANO A Bl/''ilARY DECK ARE ON 
FILE. . 

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM 
MATERIAL. 

7090-1090NUCL29 ZORCH - THE ANALYSIS OF 
SlllULATEDR TRANSIENTS WITH A SIMPLIFIED SPACE DEPENDENT KINETICS MODEL 

AVAi LAB LE 4JH QUARTER 1962. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPEC I FY FILE NUMBER 7090-7090NUCL29 

AUTHOR ••• c. \I. NESTOR JR. 
OAK RIGE NATIONAL LABORATORY 
OAK RIOGE1 TENNESSEE 

DIRECT INQUIRIES TO AUTHOR 

THE PROGRAM DESCRIBED IN THIS REPORT IS AN EXTENDED ANC: 
REVISED VERSION OF THE POINT-MODEL KENETlCS PROGRAM 
MURGATROYD. IN THE MODEL USED IN THE PRESENT PROGRAM, 
THE AXIAL SPACE DEPENDENCE GF THE FUEL AND GRAPHITE 
TEMPERATURES IS CALCULATED, ANO THE EFFECT ON REACTIVITY 
OF DEVIATIONS FROM THE STEADY STATE VALUES IS ASSUMED TO BE 
GIVEN BY THE PRODUCT OF AN APPROPRIATE TEMPERATURE CO­
EFFICIENT OF REACTIVITY TIMES THE DEVIATIONS FROM THE 

"STEADY STATE VALliE OF THE NUCLEAR AVERAGE TEMPERATURE /NAT/ 
THE NAT IS COMPLTEO USING A SINE-SQUARED WEIGHTING FUNCTION 
IN THE AXIAL DIRECTION AND USING AN INPUT iojEIGHTING FACTOR 
IN Tt-IE RADIAL CIRECTION. 

THE SHAPE OF THE POWER DENSITY IS TAKtN TO BE TIME­
INDEPENOENT IN CONTRAST TO THE SHAPES OF THE TEMPERATURE 
DISTRIBUTIQNS 1 iojHICH ARE TIME-DEPENDENT IN THE CALCULATIOh. 
THIS PROGRAM IS INTENOE[J TC BE USED IN SURVEYS OF REACTOR 
BHtAVIOR UNDER A WIDE RANGE OF CONDITIONS. IT IS THEREFORE 
BASEC ON A SIMPLIFIED MODEL IN ORDER TO REDUCE COMPUTING 
TIME, BUT SHOULCl PROVIDE A BETTER APPROXIMATION TO REACTOR 
BEHAVIOR THAN DOES A PURELY SPACE-INDEPENDENT CALCULATION 

THIS REPORT CCNSISTS OF A DERIVATION OF THE EQUATIONS USED 
IN THE PROGRAM, INSTRUCTIONS FOR ITS USE AND SAMPLE INPUT 
AND OUTPUT FOR A TEST CASE. A FORTRA~ SOURCE DECK ANG A 
BINARY OBJECT. DECK ARE ON FILE. 



7090-7090NUCL30 ODB - A TWO DIMENSIONAL 
REACTOR DIFFUSION CODE WITH CRITICALITY SEARCH ANO BURNOUT OPTIONS 

AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DI STR I BUTI CN CENTER 
SPECIFY FILE NUMBER 1090-7090NUCL30 

AUTHORS •• J. H. ALEXANDER C. CYL-CHAMPLIN J. E. GRATTEAU 
P. C. KAESTNER E. J. LESHAN M. H. MERRILL 
W. A. GROWOCN 

DIRECT INQIJIRIES TO •• 
J .. H. ALEXANDER 
GENERAL ATOfillC DIVISION 
GENERAL DYNAMICS CORPORATION 
JOHN JAY HOPKINS LA8CRATORY 
FOR PURE ANO APPLIED SCIENCE 
P. O. BOX 60S 
SAN DIEGO 12, CALIFORNIA 

DUO-DIMENSIONAL BURNOUT /CCB/ IS A FIVE-GROUP, 
TWO-SPACE-IHMENSIONAL REACTOR OIFFUSIGN CODE WITH BURNOUT 
OPTIONS.. A MAXl~UM OF FOUR THOUSAND MESh POINTS ARE 
ALLOWED- DOWN SCATTERING TWO GROUPS FROM THt: THIRD GRCUP 
AND UPSCATTERING ONE GROUP FROM THE FIFTH GROUP IS ALLOWED .. 
DOB MAY BE USED TO PERFORM STATIC CALCULATIONS WITH OR 
WITHOUT A CRITICALITY SEARCH TO OBTAIN FLUX AND POWER 
DISTRIBUTIONS. DOB IS WRITTEN IN THE FORTRAN 7090 LANGUAGE 
TO FACILITATE MODIFICATION. THE DIFFUSION PORTION OF DOB 
IS BASICALLY A TRANSLATION INTO FORTRAN OF THE UCRL PROGRAM 
ANGIE. A SET OF SPECIAL TAPE SUBROUTINES ARE USED TO TAKE 
HAXIMUl<I ADVANTAGE OF THE IBM 7090S ABILITY TO DO MULTIPLE 
TAPE OPERATIONS WHILE PERFORMING CALCULATIONS. OPERATING 
EXPERIENCE INDICATES THAT THE DIFFUSION CALCULATIONS 
RUNNING Tl ME COMPARES QUITE FAVORABLY ~I TH ANGIE. 

REQUESTOR HUST SUBMIT 4 TAPES TO OBTAIN BAS IC PROGRAM 
MATER(AL. 

7090-7090NUCL31 GE-HAPO 5-X 
AVAILABLE lST QUARTER 1963 .. 
ORDER FROM PROGRAM OISTRIBUT ICN CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL31 

AUTHOR ••• B. H. DUANE 
HANFORD ATOMIC PRODUCTS OPERATICN 
GENERAL ELECTRIC COMPANY 
RICHLAND, WASHINGTON 

DIRECT INQUIRIES TO AUTHOR 

COMPUTER FOR WHICH CODE IS DESIGNED- IBM-7090 PROGRAMMING 
SYSTEM-FLOCO-V 

NATURE OF PROBLEM SOLVED-THE PROGRAM CONSTRUCTS NELTRON 
AND PHOTON DOUBLE SN TRANSPORT APPROXIMATION SOLUTIONS FDR 
A SLAB, CYLINDER, OR SPHERE. LATTICE DETAIL IN GEOMETRY, 
ENERGY, ANO MOMENTUM ANGLES IS FLEXIBLE. 

METHOD OF SOLUTION- THE METHOD IS A LOGICAL EXTENSION CF 
IDEAS ORIGINATED BY B. G. CARLSON IN THE LOS ALAMOS SN 
CODES. THE PROGRAM USES DISCRETE-POINT ANO 
PIECEWISE-LINEAR DIGITAL REPRESENTATION, AS ~ELL AS 
SELECTED PORTICNS OF HIS INTEGRATION METHOD.. NUCLEAR 
ANALYSIS CAPABILITIES NOT PREVIOUSLY AVAILABLE INCLUCE-

/1/ SIMULTANECUS CALCULATION CF BOTh ADJOINT ANC FLUX, 
COMBINED WITH FIRST-ORDER-PERTURBATION-THEORY CONVERGENCE 
ACCELERATION APPLIED TO EIGENVALUE, ISOTROPIC ADJOINT FIELC 
OR SOURCt::, ANO CURRENT FIELD DR SOURCE, IHTH EIGENVALUE 
ACCELERATION CHAIN-COMPOUNDED CONTINUALLY TO ANY SPECIFIED 
CRDER. 

121 ISOTRQPIC ANO ANISOTROPIC SCATTER-TRANSFER, BOTH 
E:XOTHERMI C AND ENDOTHERMIC r THROUGH AN UNLIMITED ENERGY 
RANGE• 

131 FLEXIBLE ARRAY OF l'EASURABLE EIGENVALUES, 
INCLUDING CRITICAL FUEL LOACING, CRITICAL MGDERATOR 
LOADING, CRITICAL POISON LOADING, AND REACTOR PERIOD WITH 
INCLUSION OF ANY NUMBER OF DELAYED PRODUCTION GR.CUPS. 

/4/ NEUTRON MODERATION HEAT.ING, PHOTON PRODUCTION, 
PHOTON ENERGY OEPOSITIONr ANO BIOLOGICAL DOSE OEPOSITICN. 

/5/ PERFORMANCE TRENDS, PROVIDED AS FIRST-ORDER­
PERTURBATION-THEORY DERIVATIVES SPANNING COUPLED VARIATION 
GF ALL EIGENVALUES AND REACTOR MATERIAL LOADINGS. 

/6/ VARIATIONAL OPTIMUM SPACE.:.ENCRGY 
CELL-HOMOGENIZATION, WEIGHTED WITH THE PRODUCT OF ADJOINT 
ANO FLUX, PROVIDING COMPLETE QUASI-CONSTANT INPUT FDR GROSS 
DIFFUSION AND KINETIC ANALYSES. 
TYPICAL RUNNING TIME- 5-20 MINUTES FOR 4-FIGURE EIGENVALUE 
FROM FLAT-FIELD START. 
MATERIAL AVAILABLE THRU ARGONNE CODE CENTER-

1. CODE ABSTRACT 
2 .. PROGRAM DESCRIPTION DECK /TAPE/ 
3. FLOCD-V OBJECT DECK /TAPE/ 
4. PROGRAM S SOURCE DECK-TABLE-8 /TAPE/ 
5. PROGRAp.I S OBJECT DECK /TAPE/ 
6. INPUT INSTRUCTION DECK-TABLE-4 /TAPE/ 
1. SAMPLE PROBLEM INPUT DECK-TABLE-7 /TAPE/ 
8. REFERENCE REPORT 
9. PROGRAfo' S REVISIONS, APRIL 1962 MONTHLY PROGRESS 

REPORT. 

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM 
MATERIAL. 

1090-7090NUCL32 FARSE 
AVAILABLE !ST QUARTER 1963,. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL32 

AUTHORS •• K. L. RODNEY 

DIRECT INQUIRIES TO •• 
K. L .. RCONEY 

M. A .. BOLING 

ATCMICS INTERNATIONAL 
A DIVISlON OF NCRTH AMERICAN AVIATION 
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THE FAR.SE: CODE IS A TOOL DESIGNED TD INVESTIGATE THE 
EFFECT OF COMPLEX SHIELD GEOMETRICS ON OVERALL SHIELD 
WEIGHT ANO PAYLOAD DOSE PROFILE FOR Sf'IAP REACTOR SYSHMS. 
IT IS SPECIFICALLY TAILORED TO SNAP GtDMETRICS. FARSE 
ENABLE:.$ ONE TO INVESTIGATE MANY SHIELD SHAPES ANO SIZES 
WITHOUT CONSIDERABLE LOSS OF TIME IN PREPARATION OF INPUT 
ON f'1ACHINE UTILIZATION. THE RESULTS ARE NOT INTENDEC TO BE 
THE FINAL ANSWER TO SHI ELD DESIGN. THE coot IS A 
RANGE-FINDING DEVICE TO BE USED TO DETERMINE SEVERAL 
POSSIBLE SHIELD CONFIGURATIONS WHICh MAY BE MORE THOROUGHLY 
EVALUATED BY USE OF THE ~ONTE CARLO MHHOD. 

7090-7090NUCL33 PREP 
AVAi LAB LE 4 TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUl>'1BER 7090-7090NUCL33 

AUTHORS •• HARVEY J. A,_.STER L. M. CULPEPPER 

DIRECT INQUIRIES TO •• 
B. H. MOUNT 
P. O. BOX 1468 
PITT., PA. 

ELASTIC SCATTERING TRANSFER CROSS-SECTIONS ARE CALCUUTEO 
USING MASS NO., LETHARGY SPECTRUM, ANC LEGENDRE EXP ANSI Cf\. 
COFFICil::NTS FOR DIFFERENTIAL ELASTIC SCATTERING CRO:,S­
SECTIONS. THE COMPUTED CROSS-SECTICNS FDR A GIVEl'o ELEMENT 
ARE PLACED ON A LIBRARY TAPE UPON WHICH AS MANY AS .30 
E:LEMENTS MAY BE ACCUMULATED. A MAXIMUM OF 99 GROLPS ANC 30 
ELEMENTS ARE ALLOll!EO. 1 HOUR. 

7094 
7094-NUCLOl APWRC /ARMY PRESSURIZED 
WATER REACTOR CODE FOR THE 709/gQ/94 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7094-NUCLOl 

AUTHOR ••• T. M. OLSEN 
MARTIN MARIETTA CORP. 
BALTIMORE 3, MARYLAND 

DIRECT INQUIRIES TO AUTHOR 

APWRC IS INTENDED FOR CRITICALITY, FLUX DISTRIBUTION ANO BURNUP 
STUC'IES 7 AT THE SURVEY AfllD INTERMEDIATE CESIGN LEVELS CF 
SOPhlSTICATIONr PRIMARILY FOR PRESSURIZEC WATER REACTCRS. APWRC 
CONSISTS OF FOUR BASIC PROGRAMS WHICH ARE ARBITRARILY USED 
INDIVIDUALLY OR IN AUTOMATED COMBINATION, TC PERFORM FOUR TYPES 
OF REACTOR ANALYSIS. 
CELCOR MULTIGROUP CELL HETEROGENEITY CORRECTIONS. 
SYNFAR-02 MULTIGROUP-MULTIREGION MCDERATION CALCULATIONS ~ITH 

COUPLED FEW-GROUP SPATIAL TRANSPORT SOLUTION FOR FLUX 
DISTRIBUTICN AND REACTIVITY /STATIC OR DYNAMIC/. 

GAMICO FEl<il-GRDUP MICROSCOPIC BURNIJP CROSS SECTION LIBRAR'I. 
SYBURN FEW-GROUP SPATIAL TRANSPORT BURNUP. 
A FIFTH PROGRAM, CSDPr IS INCLUDED IN APWRC FOR AUTOMATED 
GENERATION OF THE VARICUS MULTIGROUP CRUSS-SECTICN LIBRARY FILES, 
USED BY THE OTHER FOUR APWRC PRCGRAMS, FROM LEVEL WIDTHS Af'IC 
SECTION VERSUS ENERGY DATA. 

SYNFAR-02 23 SLOWING-DOWN GROUPS. Pl OR Bl THECRY. EFFECTIVE 
TEMPERATURE OF THERMAL GRDUP-t:8-2S80 F. INHDMOGEl\ECUS 
SLO~ING-DDWN DPTICN FOR REFLECTCR REGIONS. 
REDUCTION TO 3 BROAD, FAST GRCUPSt 2 FAST t. THERMAL, 
OR 1 FAST t. THERMAL GROUP .. 
THERMAL CUTOFF AT Q.683 EV. /FIXEC/ 
15 NUCLIDES/REGICN. 
EXPLICIT RESONANCE CORRECTICNS /A LA GAM/ NCT INCLUDED 
2 OR 3 SPATIAL TRANSPORT GROUPS, SPHERE OR SYNThtSIS. 
R-Z OR X-Y GEOMETRY. 
Plr CSN ORDERS 2t 4, 6r 8 OR 16. NO CYLINDER Sl6. 
GEOMETRY CONSTANTS BUILT IN. FLUX OR FLUX t. ADJOINT 
SOLL. TIGN 
199 SPACE INTERVALS/DIRECTION 
24 MATERIAL REGIONS/DIRECTION 
50 AVE:RAGING REGIONS/OIRE::CTICN 
6 DELAY GROUPS /FIXED, GRO!iS t MARABLE DYNAMIC 
SOLUTION. STATIC SOLUTION OPTIONAL. 
MULTIPLE CORE REGIONS IN Df'IE SYNTHESIS DIRECTION CNLY 
3-THERMAL GROUP GPTION WITH INHCMCGENEOUS SOURCE TERM 
NEUTRON LIFETIME AND EFFECTIVE DELAY FRACTION. 
ANISCTRDPIC Pl SCATTERING FOR OSN SOLUTIONS Cfl.LY. NON 
RE-ENTRANT OR ZERO-CURRENT BOUNDARY CONDITICNS. 

GA~ICO /ADAPTATION OF GENERAL ATCMICS GAM-lr PRESERVING ALL 
FEATURES OF GAM-1. INCLUDES 3 ADDEO APWRC FEATURES./ 
ADLER-NORDHEIM RESONANCE CORRECTIONS /U-238 & TH-23i/. 
PO ANO Pl TRANSFER MATRICE'.:. IN SLOWING DOWN 
CALCULATION. 130 NUCLICES IN 68-GROUP LIBRARY 
rnELASTIC SCATTERING ANC /Nr2N/ PROCESSES ALLOWEC. 
AGE BY MOMENTS Mt:THOOr SLAB GEGMtTRYr INFINITE MEDIUM 
SAME THERMAL GRGUP LOGIC AS IN CE:LCDR ANC SYNFAR-02. 
INHOf>',OGENEOUS SOLUTION FCR REFLECTOR REGIONS. BROAD 
GROUP AVERAGE CELL CORRECTIONS FGR USE !.'II SYBURt'-.. 

SYBURN REGIDNWISE OR INTERVALWISt DEPLETION. 99 INTERVALS 1111 
CORE. Pl GR DSN THEORY. 

SLAB, CYLINDER DR SPHERE GtC!METRY. 
59 ISCJTGPES lN THE CORE. 
26 ISGTOPES IN THE CORE IF filGVABLE ROD FULLDl-iERS UStD 
FIVE PRECURSGRS/ISDTDPE /3-MEMBER LINE:AR CECAY ChAIN/. 
NINE TABLES /OPTIONAL/ CF- RADIALLY AVERAGED CORE: 
CONSTANTS IN AXIAL BURNUP .. /GE/\ERATED BY A RADIAL 
CASE/. SIX ISOTCPES WITH ~IGl';lflCANT FI::.SIOI\ YIELD. 
TEN TIME STEPS AT WHICH f'AXIMUM XENON OVERRIDE Tt:ST 
IS LSEO. 
POISON, ROD BANK OR BUCKLI"'G SEARCH. 
SA~E SPATIAL TRANSPORT RESTRICTIONS AS SYNFAR-02 
HGMCGENEOUS STATIC THEORY SOLUTION. 

CSDP SINGLE-LEVEL BRETT-WINGER FORMULA. 
ENERGIES FROM 0.001 TO l.4E t. 07 EV. 
20 DIFFERENT NUCLEAR PARAMETERS /NU, SIGMA-ABS, Xl 
ETC./ 
1000 GROUPS IN BASIC LIBRARY, 100 IN MATKIX LIB. 
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DISCRETE LEVEL ANC CONTINUU" ALLOWED IN INELASTIC 
SCATTERING CALCULATIONS. 
MAXWELL-BOLTZMANN THERMAL AVERAGES AT 20 TEMPERATURES. 
38 NUCLIDES IN PRESENT 1000 GROUP LIBRARY. 

MACHINE REQUIREMENTS-32K CORE, 10 TAPE UNITS. NO REACER OR 
PUNCH. UNUSUAL FtATURES OF THE CODE-APWRC ALLOWS VARIOUS 
AUTOMATED COMBINATIONS OF THE INDIVIDUAL PROGRAMS, WITti 

. APPROPRIATE DATA TRANSFERRED AUTOMATICALLY FROM ONE PROGRAM TO 
THE NEXT -- CELCOR--SYNFAR-02, CELCOR--GAMICO--SYBURN, GAMICO--
SYBURN ETC. EACH PROGRAM CAN BE USED SEPARATELY1 IF DESIRED, AND 
INDIVIDUAL SECTIONS OF ANY PROGRAM CAN BE USED SEPERARATELY /SEE 
THE SEPARATE ABSTRACTS FOR THE INDIVIDUAL PRCG./. ALL NECESSARY 
INPUT DATA ARE CHECKED BEF.ORE ANY CALCULATIONS ARE DONE. APWRC 
IS USED WITH A PROGRAM LIBRARY TAPE TG AVOID REPEATED HANDLING 
OF LARGE PROGRA'1 DECKS. EACH PROGRAM CAN STILL BE USED 
SEPARATELY IN DECK FROM WITH NO CHi\NGES. A CROSS SECTION 
LIBRARY TAPE IS USED. THE CROSS SECTION DATA PROGRAM /CSCP/ 
MINIMIZES LABOR AND HUMAN ERRORS BY ACCEPTING BASIC CROSS-SECTION 
DATA IN CARD FOR~ PUNCHEC AUTOMATICALLY BY BENSONLEHNER EQUIPNENT 
FROM BNL-325 TYPE CURVES. THE OVERALL AUTOMATED FEATL1RES CF 
APWRC ALLOW REACTOR ANALYSIS PROBLEMS TO BE SOLVED If\' CNE TRIP 
TO THE COMPUTER, WHEREAS MANY DAYS WOULD BE REQUIRED WITHOUT IT. 
lriiRITl'EN IN FORTRAN II, FAP. 

7094-1440ARDP DOUBLE PRECISION PACKAGE 
AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PRDGRAfi! OISTRIBUTlON CENTER 
SPECIFY FILE NUMBER 7094-1440ARCP 

AUTHOR ••• NIEL F. DOHERTY 
AVCC CORP. 
RAD MATHEJllATICS SECTION 
201 LOWELL ST• 
WILMINGTON, MASS. 

DIRECT INQUIRIES TO AUTHOR 

TO PROVIDE AN UP-TO-DATE PACKAGE OF DOUBLE PRECISION 
ROUTINES UTILIZING THE DOUBLE PRECISION HARDWARE 
INSTRUCTIONS ON THE 7094. I. MACHINE MUST HAVE HARDWARE 
OOU6LE PRECJSJCN JNSTROCTJONS 2. PROGRAM MUST BE COMPILEC 
WITH THE FMS TAPE. THE ROUTINES INCLUDED IN THE PACKAGE 
ARE MODIFICATIONS OF THE EXISTING DOUBLE PRECISION ROUTINES 
ON THE FMS TAPE. THE CALLING SEQUENCES HAVE REMAINED THE 
SAME, THUS IT IS PCiSSIBLE TO SUBSTITUTE THESE ROUTINES 
WITHOUT REASSE .. BLING. SOME DOUBLE PRt:CISION ROUTINES HAVE 
NOT BEEN INCLUCEO IN THE PACKAGE. THE RGUTINES INCLUDED 
ARE AVAILABLE AS SEPARATE ROUTINES, SHARE OISTRISUTION 
NUMBERS 1441 THROUGH 1447. 

7091t-1441ARDATN DOUBLE PRECISION ARCTANGENT 
SUBROUTINE 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7094-1441AROATN 

AUTHOR ••• N.F. DOHERTY 
AVCO CORP. 
RAD MATHEMATICS SECTION 
201 LOWELL ST. 
WHMINGTON, MASS. 

01 RECT INQUIRIES TO AUTHOR 

TO PRGVIDE AN UP-TO-DATE SUBROUTINE FOR COMPUTING THE 
ARCTANGENT IN DOUBLE PRECISION UTILIZING THC HARCWARE 
DOUBLE PRECISICN OPERATION (jN THE 7094. 1. MACHINE MUST 
HAVE HARDWARE DOUBLE PRECISION INSTRUCTICNS. 2. 
HUST BE COMPILED WITH THE FMS TAPE. THIS ROUTINE IS PART 
OF AROP, SHARE DISTRIBUTION 1440. 

709~-1442ARDEX3 DOUBLE PRECISION EXPONENTIAL 
FUNCTION 

AVAi LABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SP~CIFY FILE NUMBER 7094-1442ARDEX3 

AUTHOR ••• NIEL F. DOHERTY 
AVCO CORP. 
RAO MATHEMATICS SECTION 
201 LOWELL STREET 
WIL"1INGTON, MASS. 

DIRECT INOUI RIES TO AUTHOR 

TO PROVIDE AN UP-TO-DATE SUBRWTINE FOR COMPUTING THE 
EXPONENTIAL IN DOUBLE PRECISION UTILIZING THE HARDWARE 
DOUBLE PRECISION OPERATION ON THE 7094. 1. MACHI Nt HUST 
HAVE HARDWARE DOUBU': PRECISION INSTRUCTIONS. 2. PROGRAM 
MUST BE COMPILEC WITH THE FMS TAPE. REQUIRES COUBLE 
PRECISION LOG AND EXPONENTIAL SUBROUTINES. THIS SUBROUTINE 
IS PART OF AROP, SHARE DISTRIBUTION H4Q. 

7094-140ARDSC DOUBLE PRECISION SINE COSINE 
SUBROUTINE 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7094-l443AROSC 

AUTHOR ••• NIEL F. DOHERTY 
AVCO CORP •• 
RAO MATHEMATICS SECTION 
201 LOWELL STREET 
WILMINGTON, HASS. 

DIRECT INQl.;IRIES TO AUTHOR 

TO PROVIDE AN UP-TO-DATE SUBROUTINE FCiR COMPLYING THE 
SINE COSINE IN DOUBLE PRECISION UTILil.lNG THE HARDWARE 
DCUBLE PRECISICN OPERATIONS CN THE 7094. MACHINE MUST HAVE 
HARDWARE DOUBLE PRECISION INSTRUC TION!ii. PROGRAM MUST BE 
COMPILED WITH THE FMS TAPE. THIS ROUTINE IS PART OF AROP, 
SHARE DISTRIBUTION 1440. 

7094-l.\44AROSRT DOUBLE PRECISION SQUARE ROOT 
SUBRDUUNE 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRA~. CISTRIBUTION CENTER 
SPEC I FY FILE NUMBER 7094-1444AROSRT 

AUTHOR ••• NIEL F. DOHERTY 
AVCO CORP • 
RAD MATHEMATICS SECTION 
201 LOWELL STREET 
WILMINGTON HASS. 

DIRECT INQUIRIES TO AUTHCR 

TO PROVIDE AN UP-TO-DATE SUBROUTINE FOR COMPUTING THE 
S<;;UARE ROOT FUNCTION IN DOUBLE PRECISION UTILIZING THE 
MACHINE MUST HAVE HARDWARE DOUBLE PRECISION INSTRUCTIONS. 
2. PROGRAM HUST BE COMPILED· WITH THE FMS TAPE. THIS 
RCUTINE IS PART CF ARDPr SHARE OISTRIEllTION 1440. 

7094-144"5ARD"OD DOUBLE PRECISION MODULUS 
FUNCTION 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7094-l445ARCMOD 

AUTHOR ••• NIEL F. DOHERTY 
AVCO CORP. 
RAO MATHEMATICS SECTION 
201 LOWELL STREET 
~ ILMINGTCJN, MASS. 

DIRECT INQUIRIES TO AUTHOR 

TO PROVIDE AN UP-TC-DATE SUBROUTINE FOR COMPUTING THE MODULUS 
FUNCTION IN DOUBLE PRECISlOl't UTILIZING THE HARDWARE DOUBLE 
PRECISION OPERATIONS ON THE 7094. 1. MACHINE MLST HAVE 
HARDllllARE DOUBLE PRECISION IN,STRUCTIDNS. 2. PROGRAM MUST 
BE COMPILED WITH THE FMS TAPE. THIS ROUTINE IS PART OF 
AROP, SHARE DISTRIBUTION 1440. 

7094-14'r6ARDLOG DOUBLE PRECISION LOGARITHM 
SUBROUTINE 

AVAi LABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7094-l446AROLOG 

AUTHOR ••• NIEL F. DOHERTY 
AVCO CORP. 
RAO MATHEMATICS SECTION 
201 LOWELL STREET 
WILMINGTON, HASS. 

DIRECT INQUIRIES TO AUTHOR 

TO PROVIDE AN UP-TO-CATE SUBROJTINE FOR COMPUTING THE 
LOGARITHM /BASE 10 AND BASE E/ OF A VALUE IN DOUBLE 
PRECISION UTILIZING THE HARDWARE DOUBLE PRECISION 
OPERATJONS ON TliE 7094. 1. MACHINE MUST· HAVE HARDWARE 
DOUBLE PRECISION INSTRUCTIONS. 2. PROGRAM MUST BE 
COMPILED WITH THE FMS TAPE. THE ROUTINE IS PART OF ARDP, 
SHARE DISTRIBUTION 1440. 

7091t-1447ARDPB DOUBLE PRECISION BASIC 
ROUTINES 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM C:ISTRIBUTICN CENTER 
SPECIFY FlLE NUMBER 7094-1447ARIJPB 

AUTHOR ••• NIEL F. DOHERTY 
AVCC CORP. 
RAO MATHEMATICS SECTION 
201 LOWELL STREET 
WILMINGTON, "1ASS. 

DIRECT INQUIRIES TO AUTHCR 

TO PROVIDE AN UP-TO-CATE ROUTINE FOR DOUBLE PRECISION ADO, 
MULTIPLY, SUBTRACT, ANO DIVIDE UTILIZING THE HARDWARE 
DOUBLE PRECISION OPERATIONS ON THE 7094. 1. MACHINE MUST 
HAVE HARDWARE DOUBLE PRECISION INSTRUCTIONS., 2. PROGRA!il 
MUST BE COMPILED WITH THE FMS TAPE. THIS ROUTINE IS PART 
OF ARDP SHARE CISTRIBUTICN 1440. 

7091t-1560URHIST PRINTER PLOT ROUTINE FOR ONE 
PAGE /VERTICAL/ HISTOGRIMS 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAN DISTRIBUTION CENT.ER 
SPECIFY FILE NUMBER 7094-1560URHIST 

AUTHORS •• MR. JOHN R.B. WHITTLESEY 
NEUROPSYCHIATRIC ANO BRAIN RES EA RO: INSTITUTES 
UCLA MEDICAL CENTER 
LOS ANGELES 24r CALIF. 

DIRECT INQUIRIES TO .tUTHCR 

PLCTS HlSTOGRA~S AS. SHOHN IN ILLUSTRATION CN NEXT PAGE. NXT# 
NUMBER OF COLUMNS OR /BINS/. NXT MUST NOT EXCEEC 210. IF NXT 
EXCEEDS 35, COLUNNS MAY BE PLOTTED AS STRINGS OF XS INSTEAD OF 
THREE-CHARACTER-WIDE COLUMNS /UNLESS AN OPTICN IS USED FCR 
COMBINING PAIRS OF COLUMNS/. IF NXT t:XCEECS 70, COLUMNS MUSl BE 
PLOTTED AS STRINGS OF XS, AND IF NXT EXCEEDS 106, EVEN Tl-E XS 
WILL REPRESENT PAIRS OF COLUMNS. HISTOGRAM VALUES Sl-IOl.LD NOT BE 
NEGATIVE. REQUIRES 1305 WORDS IN M.EMORY PLUS SYSTfM SUBROUTINES. 
WRITTEN IN FORTRAN II. 

7094-1564MFOAS DIGITAL ANALOG SIMULATOR 
AVAi LAB LE 4TH QUARTER 1963. 
ORDER FROM PROGRAM OISTRI BUTION CENTER 
SPECIFY FILE NUMBER 7094-1564HFOAS 

AUTHORS •• MR. JOHN HARRIS MR. DON FISCHER 



CONTINUED FROM PRICR PAGE--

DIRECT INQUIRIES TO •• 
MR. DDN FISCHER 
MARTIN MARIETTA CORP. 
ORLANDO, FLA. 

TD ALLGW AN ENGINEER TG CUICKLY WRITE PROGRAMS FCR DIGITAL 
SOLUTICN OF PROBLEMS IN DYNAMIC ANALYSIS USING ANALOG 
COMPUTER TECHNic;;ues. DAS INTERPRETS THt ENGINEERS D.ATA CARCS 
DESCRIBING THE SYSTE:M TO BE STUDIED, AND PRODUCES A filAP PROGRAM. 
THIS MAP PROGRAM IS ASSEMBU:.D BY THE AMP ASSEMBLER AND EXECUTED, 
USING DATA CARC PROVIDED BY THE ENGINl:::ER. GAS USES RECTANGULAR 
INTEGRATION. TO BE RUN UNDER IBSYS MGNITOR. SOME FCRMAT ERRORS 
ARE DETECTED AND NOTED IN ERROR MESSAGES. SEE LONG WRITE-LP FOR 
AVAILABLE COMPONENT5 AND FORMATS. TIMING VARIES DIRECTLY li!ITH 
NUMBER OF COMPCNENTS USED l!Y THE ENGINEER IN DESCRIBING HIS 
SYSTEM. MACHIP\E LANGUAGE-FORTRAN II AND MAP. 
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