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DIRECT INQUIRIES TO..
MR. JOHN HOPKO
MARTIN COMPANY, DENVER DIVISION
MAIL A-213 :
P.0. BOX 179
DENVER 1, COLORADO

THIS GENERALIZED SCRT PROGRAM PROVIDES A 2-5 WAY MERGE,
BCD OR BINARY INPUT OF N REELS, VARIABLE OR FIXED LENGTH
BLOCKED RECORDSy 1-6 SCATTERED CONTRCL FIELDS, INTERRUPT
FEATURES, GPTIONAL INPUT AND 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 MAY BE DELETED FROM TkE
FILE. OUPLICATE RECORDS ARE SUMMARIZED OUT.

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL.

0709-1160MDSRST RESTART PROGRAM FOR MD SORT
AVAILABLE 4TH QUARTER 1961«
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 0709-1160MDSRST

AUTHOR...MARY FERGUSON

DIRECT INQUIRIES TO..
MR. JOHN HCPKO
MARTIN COMPANY, DENVER DIVISION
MAIL A-213
P.0. BOX 179
DENVER 1, CCLORADO

USED TC RESTART A SORT AT THE BEGINNING OF ANY PHASE CR
MERGE PASS. RELOADS CHECKPOINT TAPE INTO CORE AND CHECKS
THE TAPE TRANSMISSION.

0709-1163MWRCTC FORTRAN CARD OR TAPE /ROW
AND/OR COLUMN BINARY/ LOADER
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 0709-1163MWRCTC

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 EXTENSICN OF THE F2
BSS LOADER, THE PROGRAM ALLOWS OCTAL CORRECTION AND COMMENT
CARDS AT OBJECT TIME, AND OPTIONALLY LISTS THESE ON- OR
CFF-LINE. A MAP OF MEMORY ALLOCATION IS ALSC OPTIONALLY
LISTED. CARD CECKS MAY BE IN ROW OR COLUMN BINARY FORM OR
A MIXTURE OF BOTH.

0709-1164MWFOTO  INTERRUPT FORTRAN-LOADING TO
COPY MEMORY ON TO TAPE
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 0709-1164MWFOTO

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

DIRECT INQUIRIES TO..
MR. M. J. BAILEY
CCOPERATIVE COMPUTING LAB. RM. 8302
MASSACHUSETTS INSTITUTE OF TECHNOLOGY
DEPARTMENT CF PHYSICS
CAMBRIDGE 39, MASS.

WRITES 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 MAY BE LATER SIMPLY
RELOADED AND FRCTC LOADING CONTINUED. FRCTC LOADING
RESUMES AFTER TAPE IS COPIED./FRCTC LCADER PREVICUSLY
DISTRIBUTED./

0709-1170ATRKSJ FLOATING POINT OPTIMIZED
RUNGE-KUTTA INTEGRATION
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 0709-1170ATRKSJ

AUTHOR. . .CHARLES K. FENDALL
MATHEMATICS ANC COMPUTING
AERONUTRCNIC, DIV. OF FCRD MOTOR CO.
FORC ROAD
NEWPORT BEACH, CALIFORNIA

DIRECT INQUIRIES TO AUTHGR

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
EQUATICN. COMMUNICATES WITH USER-SUPPLIED DERIVATIVE

AND CONTROL SUBROUTINES. USES DOUBLE PRECISION INTERNALLY
TO INCREMENT THE VARIABLES. SPACE REQUIRED- 277 WORDS AND
13NE9 CELLS GF WORKING STORAGE.

0709-1171ATRKS3 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 CC.
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FORD RCAD
NEWPORT BEACH, CALIFORNIA

DIRECT INQUIRIES TO AUTHOR

FIXED INTERVAL CR VARIABLE INTERVAL OPTIMIZEC 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 ANC/OR ABSOLUTE CRITERIA FOR EACH
EQUATION. COMMUNICATES WITH USER-SUPPLIED DERIVATIVE AND
CCNTROL SUBROUTINES. USES DOUBLE PRECISION INTERNALLY

TO INCREMENT THE VARIABLES. SPACE REQUIRED- 318 WORDS

AND 9NE6 CELLS GF WORKING STORAGE.

0709-1198MICOMT COMIT-GENERAL PURPOSE
LANGUAGE FOR SYMBOL MANIPULATION
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 0709-1198MICOMT

AUTHOR...VICTGR He YNGVE

DIRECT INQUIRIES TO..
SHARE LIBRARIAN
COMPUTATION CENTER
RCOM 26-142
MASSACHUSETTS INSTITUTE GF TECHNOLOEGY
CAMBRIDGE 39, MASSACHUSETTS

USEFUL FOR PRIMARILY NCN-NUMERICAL PRCGRAMS-TRANSLATICN,
INFORMATION RETRIEVAL, DICTIONARY WORK, FILE MAINTENANCE
AND SEARCHs FORMAL ALGEBRA, THEOREM PROVING, SIMULATION,
GAME PLAYING, TEXT PROCESSING, DATA REDUCTION, ARTIFICIAL
INTELLIGENCE, ETC. A CONVENIENT, HIGH-LEVEL LANGUAGE-EASY
TO USE AND QUICK TC CHECK OUT. FEATURES DIRECTNESS OF
EXPRESSIONs EASY USE OF MNEMCNICS, BUILT-IN PUSH DOWN LISTS
AND ADDRESS—ABLE STGRAGE, FREEDCM FROM FIXED FORMAT ANC
WORD-LENGTH RESTRICTICNS, AUTO. INTERNAL STGE. ALLOCATION
1222

0709-1201NRDICV SINGLE PRECISION TO DOUBLE
PRECISION FORTRAN INPUT
"AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 0709-1201NRDICV

AUTHCRe<.L+A. SENNEVILLE

DIRECT INQUIRIES TO..
ROCKETDYNE 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 /WHERE K IS EQUAL TO (R
LESS THAN 25/ WITH EXPCNENT E /WHERE E IS EQUAL OR LESS
THAN 11/ ACCORDING TO A SPECIFIED CARD FORMAT - AND TO
CCONVERT THESE CECIMAL NUMBERS TO DOUBLE PRECISION NUMBERS.
SHCULD BE USED CNLY WITH THE ROCKETDYNE /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 0709-1202NRCOCV

AUTHOR...L.A. SENNEVILLE

DIRECT INQUIRIES TO..
RCCKETDYNE DIVISION OF NAA
6633 CANOGA AVENUE
CANGGA PARK CALIFORNIA
ATTN. C. C. KUNKEL

ALLOWS A FORTRAN PROGRAMMER TO CONVERT A DCUBLE PRECISION
NUMBER TO K /K EQUAL TO OR LESS THAN 22/ CDECIMAL DIGITS
WITH EXPONENT AND 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 PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 0709-1215AQE73

AUTHOR..+.JOHN L. MILLIGAN

DIRECT INQUIRIES TO..
MR. R. A. VCORHIS
COORDINATCR DATA PROCESSING
PLANT 1
ALLISON DIVISION
GENERAL MOTCRS CORP.
SPEEDWAY, INCIANA

EXTRACTS THE ROOTS OF AN NTH DEGREE POLYNCMIAL WITH REAL
COEFICIENTS. N CANNOT EXCEED FIFTY. ALL FLOATING PCINT
ARITHMETIC IS PERFCORMED IN THE DOUBLE PRECISION MODE.
CORR. 1IN 1298

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

AUTHOR...C. H. GOLDBERG
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DIRECT INQUIRIES TO..

SHARE REPRESENTATIVE WD

WDPC UCLA

LOS ANGELES 24, CALIF.
SUBRCUTINE HOLRTH FACILITATES THE HANCLING OF HOLLERITE
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 TO 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 PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 0709-1249WDSORT

AUTHOR. . .DON MOCRE
WCPC UCLA
LCS ANGELES 24, CALIF.

DIRECT INQUIRIES TO AUTHOR

PARAMETERS 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. REQUIRES CNLY
504 LOCATIONS AND NGO ADDITIONAL WORK SPACE.

0709-1257ATVFRD GENERAL PURPOSE DATA INPUT
AND/OR 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 CF
FORD MOTOR COMPANY
FCRD ROAD
NEWPORT BEACH, CALIFORNIA

DIRECT INQUIRIES TG AUTHOR

READS ARBITRARILY FORMATTED HOLLERITH CARDS OR BLCCKEC CR
UNBLCCKED BCD TAPE UNDER SENSE SWITCH CONTROL. CONVERTS
BCDs OCTALs OR FIXED OR FLOATING DECIMAL ACCCRCING TO A
TABLE OF FIELC CEFINITIONS AND STORES THE BINARY RESULTS IN
CORE. ALLOWS MINUS OVERPUNCHES. REACING IS BUFFEREC 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 USES 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

AUTHCR...B.M. PRINCE

DIRECT INQUIRIES TQO..
MR. DAVID B. DEKKER, CIR.
RESEARCH COMPUTER LABORATCRY
UNIVERSITY CF WASHINGTON
SEATTLE 5, WASHINGTCN

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

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

AUTHOR...B.M. PRINCE
7755-25TH No.E.
SEATTLE 15 WASHINGTON

DIRECT INQUIRIES TO AUTHOR

THIS PROGRAM TESTS LINEAR FYPOTHESIS IN GENERALIZED
ANALYSIS OF COVARIANCE.

0709-1279RL0346 ABSOLUTE OCTAL MEMORY DUMP
/709 OR 7090/
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTIGON CENTER
SPECIFY FILE NUMBER 0709-1279RL0346

AUTHCR...H.T. NCRTON

DIRECT INQUIRIES TO..
D. E. BEAR
7090 COMPUTING AND PRCGRAMMING BRANCH
SYSTEM DEVELOPMENT CORPCRATION
SANTA MONICA, CALIFCRNIA

DUMPS PANEL AND CONTENTS OF MEMORY IN OCTAL CN-LINE CR
GFF-LINE. PORTIONS OF MEMCRY TO BE DUMPEC ARE PRESCRIBEC
BY CONTROL CARDS. DESTRCYS O TO 10 OCTAL. REQUIRES CNE
CHANNEL ONLY.

0709-1280RL0350 TAPE DUMP
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PROGRAM CISTRIBUTIGN CENTER
SPECIFY FILE NUMBER 0709-1280RL0350

AUTHCR...H.T. NCRTON

Section B PAGE

CONTINUED FRCM PRIOR CCLUMN--

DIRECT INQUIRIES TO..
D. E. BEAR
2500 COLORADO AVE.
SANTA MONICA CALIF.

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

0709-1293TEVPAP VARIABLE PRECISION
ARITHMETIC PACKAGE
AVAILABLE 1ST QUARTER 1962.
ORDER FRGOM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 0709-1293TEVPAP
AUTHORS..L. F. GUSEMAN He A. LUTHER
DIRECT INQUIRIES TQe.
L. F. GUSEMAN
HEAD, DATA PRGCESSING CENTER
TEXAS A. AND M. COLLEGE
COLLEGE STATION, TEXAS

SUBRCUTINE MAKES POSSIBLE ARITHMETIC FCR INTEGERS WHCSE
ABSOLUTE VALUES RANGE FROM O TO 10%%500. INCLUDES
ADDITION, SUBTRACTIONy MULTIPLICATICN,ANC DIVISION#WITH
RETENTION OF REMAINDER#. THE ARITHMETIC IS PERFORMED CN
INTEGERS RADIX 2##35. THE NECESSARY CCNVERSION AND
RECONVERSION ROUTINES ARE INCORPORATEC. USES 912 STORAGE
LOCATIONS INCLUCING 221 COMMCN.

0709-1295MLTHAN LMSC THERMAL NETWORK
ANALYZER PROGRAM..
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 0709-1295MLTHAN

AUTHOR...J. L. FICK
LCCKHEED MISSILES AND SPACE CC.
SUNNYVALEs CALIFORNIA

DIRECT INQUIRIES TO AUTHOR

USING AN ELECTRICAL ANALOGUE OF AN N-CIMENSIONAL HEATY
TRANSFER NETWORK THIS PRCGRAM PERFCRMS FINITE DIFFERENCE
LUMPED PARAMETER HEAT TRANSFER ANALYSIS TO PRODUCE A TIME
HISTORY OF BASIC NETWORK PARAMETERS.

0709-1303FS650S SIMULATE THE BASIC 650 ON
THE 709.
AVAILABLE 2ND QUARTER 1962.
ORDER FROM PROGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 0709-1303FS650S

AUTHOR. «+H.G. FRIEDMAN
CHEMISTRY DEPT.
FLORIDA STATE UNIVERSITY
TALLAHASSEE FLORICA

DIRECT INQUIRIES TO AUTHCR

THE SIMULATOR RECOGNIZES AND EXECUTES ALL CP CCDES IN THE
BASIC 650. TAPE I1/0 IS ALSO PROVIDED — THE USER MAY CHCCSE
TAPE INPUT AND/OR QUTPUT, OR NO TAPES. 650 PROGRAM CECK

IS ACCEPTED, WITH MINGR MODIFICATICN %FOR RcADING COLS.
73-800. STANDARC 80/80 PLUGBCARC ON THE 650 CARD
READ/PUNCH IS SIMULATED. COMPUTATIONAL SPEED IS APPROX.
DOUBLE THAT OF AN OPTIMIZED 650.

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL.

0709-1306S110P PKG. FOR ASYNCRONOUS 1-0
WITH AUTOMATIC ERROR RECOVERY
AVAILABLE 2ND QUARTER 1962.
ORDER FRCM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 0709-1306SI110P
AUTHOR...ROY E. NORRIS JR.
DIRECT INQUIRIES TC..
MR. FRANK ENGELs JR.; MANAGER
HARVARD COMPUTATION CENTER
CAMBRIDGE 38y MASSACHUSETTS

USER SPECIFIES UNIT /LCG./MACH./y SELECT, CHANNEL PRG. FOR
MULTIRECORD TRANSMISSICN, AND LOCATICN FOR RETURN OF
SYNOPSIS OF TRANSMISSION. SELECT MAY BE NCN-DATA OR/ANC
DATA. PACKAGE CONSISTS CF 9 SUBPRGS. 10SCC %USE OF WHICH
IS OPT.o AUTOMATICALLY RECOVERS TAPE ERRCRS, PREPARES
SYNOPSIES, AND CHANGES REELS PER ETTX %ADJ. UPT.n.
GPERATION IN DATA CHANNEL TRAP MODE IS A VARIABLE OPT.
CF SUBPRGS. TC STACK CHANNEL REQUESTS FCR INITIATION AT
TRAP TIME IS FACILITATEC.

USE

0709-1310UCTSDA SEASONAL ANALYSIS AND TIME
SERIES DECOMPOSITION
AVAILABLE 2ND QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 0709-1310UCTSDA

AUTHOR«..JUANITA JOHNSCN

DIRECT INQUIRIES TC..
MR. JAMES T. SCOTT, MANAGER
ELECTRCNIC DATA PRCCESSING DEPT.
UNICN CARBICE CORPORATION
270 PARK AVENUE, 37TH FLCCR
NEW YORK 17, NEW YORK

053



PAGE 054

CONTINUED FRCM PRIOR PAGE--

CENSUS METHOD II-WITH CHARTS. ADJUSTMENT BY MOVING
MULTIPLICATIVE SEASONAL INDEXES, TRENC CYCLE COMPONENT
REPRESENTED BY 15 TERM SPENCER CURVE. OUTPUT-SEASONAL,
TRENDQCYCLEy IRREGULARy SEASCNALLY ADJUSTED, SMOOTHED CATA,
AND RATIOS SHOWING RELATIVE IMPORTANCE CF COMPONENTS.
CHARTING OF ORIGINAL SERIES, ADJUSTEC SERIES, SEVERAL
RATIOS, BY PLOTTING X AND O ON PRINTER.

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL.

0709-1352AEICON BCD TO BINARY CONVERSION
ROUTINE
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 0709-1352AZICON

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

DIRECT INQUIRIES TO AUTHOR

THE ROUTINE WILL PERFORM CONVERSIGN OGN ARBITRARILY
SELECTED FIELDS CF A 14 WORD BCD RECGRD AND STORE THE
RESULTS INJO INCICATED LOCATIONS.

0709-1371MW9BCD BCD MANIPULATIVE SUBROUTINES
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 0709-1371MW9BCD

AUTHORS ..M. J. BAILEY P.B. BUCLESON EeJ.D. CARTER
KelLe KELLEY

DIRECT INQUIRIES TQ..
MICHAEL J. BAILEY, ROOM 10-406
M.1.T. COOPERATIVE COMPUTING LAB.
MASS. INST. CF TECHNOLOGY
CAMBRIDGE 39, MASS

ON LINE PRINTING, SEARCHINGs PACKINGy UNPACKING, SHIFTING,
AND DEFINING OF BCD SYMBOLS, AND BCD/BINARY CONVERSIONS

OF INTEGERS ANC FLOATING-POINT NUMBERS. FOR I/0 VIA CARCS
OR TAPE.

0709-1400UCFD FREQUENCY DISTRIBUTICON
ANALYSIS ON THE 704 AND 709/90
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PRCGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 0709-1400UCFD

AUTHORS . .NATL. BUREAU CF ECONOMIC RSCH.sINC.
ELECTRONIC COMPUTING UNIT
261 MADISON AVE.
NEW YORK,y No.Yo

DIRECT INQUIRIES TO AUTHCR

DERIVES FREQ. CIST. FROM RAw DATA /UNWEIGHTEC OR WEIGHTEL/
OR ACCEPTS DIST. /ABS CR REL TERMS/ AS INPUT, ALSO ACCEPTS
AN INCOME DIST. CCMPUTES COMPREHENSIVE SET OF ANALYTIC
MEASURES BASED GN CLASS MIDPOINTS, CLASS MEANS COMPUTED
FRCM RAW DATA CR AVERAGES GIVEN BY UStR. OQUTPUT INCLUCES
FREQUENCIES ANC PRODUCTS /ABS AND REL TERMS/- SIMPLE AND
CUM, SOME PERCENTILES /BAND & RANGES/, 4 AVERAGES,

3 MOMENTS, SEVERAL MEASURES OF CISPERSION, SKEWNESS,
KURTOSIS AND INECUALITY. 704-8K ROW BINARY, 709/90 COLUMN
/INCL SQUOZE/ ANC ROW BINARY DECKS.

0709-1401MWSHOW SHADOW IV SYSTEM
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 0709-1401MWSHDW

AUTHORS..M.J. BAILEY M.P. BARNETT ReP. FUTRELLE

DIRECT INQUIRIES TCa.
M.J. BAILEY
MIT COOPERATIVE COMPUTING LAB.10-408
MASS. INSTITUTE OF TECHNOLOGY
CAMBRIDGE 39, MASS.

THIS SYST. PERFORMS SYNTATIC ANAL. CF AN INPUT STRING CF
BCD CHARACTERS /READ FROM CRDS/ IN ACCORDANCE WITH A SYNTAX
THAT IS EXPRESSEC IN THE SHACOW MNEMONIC LANG. THE INPUT
INCLUDES THE STRING TO BE ANALYZED & THE SYNTAX /DEFINITION
TABLE/. THE OUTPUT IS A TRACE TABLE. THE SHADOW LANG. &
SYST. ARE DISCUSSEC IN COMM. ACM, 15, 515, GCT.62. TkE
SHADCW SUBROUTINE CAN BE USED IN FORTRAN CGCED PROGRAMS

/ON A 709 OR 90/, OUTSIDE THE SHADOW SYSTEM, TO EFFECT
SYNTATIC ANALYSES THAT PRECEDE OTHER PRGCESSES OF SYMBGL
MANIPULATION.

0709-1412MWFBPY FULL WORD BINARY INTEGER
COEFFICIENT POLYNOMIAL MANIPULATION
AVAILABLE 1ST QUARTER 1963.
ORDER FRGM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 0709-1412MWFBPY

AUTHORS..MRS. KeR. KELLEY H.D. WACTLAR

DIRECT INQUIRIES TO..
HeDo WACTLAR
CGOPERATIVE CCMPUTING LAB.
Me Io Ty
CAMBRIDGE 39, MASS.

THIS IS A PRECISE COUNTERPART OF THE MW POLY PACKAGE, AND
DEALS WITH POLYNCMIALS WHOSE COEFFICIENTS ARE FULL LENGTH
BINARY INTEGERS OR RATIONAL FRACTIGNS OF THeSE.

Section B

0709-1413MWPOLY INTEGER & RATICONAL FRACTION
POLYNCMIAL MANIPULATION PACKAGE
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 0709-1413MwPOLY

AUTHCRS<+.MRS. KoR. KELLEY H.D. WACTLAR

CIRECT INQUIRIES TC..
H.D. WACTLAR
CCCPERATIVE CCMPUTING LAB.

o I Tay
CAMBRICGE 39, MASS.

THIS PACKAGE PERFORMS SIMPLE ARITHFMETIC OPERATIGONS GN
REPRESENTATIONS CF POLYNOMIALS IN A SINGLE VARIABLE. A
POLYNOMIAL IS REPRESENTED BY ITS CCEFFICIENTS ARRANGED IN
A LINEAR ARRAY. THE REPRESENTATION IS ICENTIFIED BY ITS
ORDERy AND BY THE SUBSCRIPT OF THE WGRC CONTAINING ITS
ZERCTH ORDER TERM IN A LARGE WORKING ARRAY THAT STORES TEE
POLYNOMIAL REPRESENTATIONS. COEFFICIeNTS MAY BE FORTRAN
INTEGERS OR RATIONAL FRACTICNS OF THESE.

0709-1415MWSEPT SEPTUPLE PRECISION INTEGER
ARITHMETIC FOR FORTRAN PROGRAMS
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 0709-1415MWSEPT

AUTHOR...H. D. WACTLAR
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 IN THE RANGE 1 TC 2 TC THE 245TH
POWER-1. THE PACKAGE IS SELF-CONTAINEC EXCEPT THAT THE
OUTPUT ROUTINE WTLINT REQUIRES USE OF /ICU/, A FCORTRAN

I1, VERSICN 2, LIBRARY RCUTINE. FORTRAN II, VERSION 2,
MACHINE LANG.

0709-1416MW7PFR  SEPTUPLE PRECISION RATIONAL
FRACTION PACKAGE
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 0709-1416MW7PFR

AUTHORS . «M.P. BARNETT HeDa WACTLAR

DIRECT INQUIRIES TC..
H.D. WACTLAR
CCOPERATIVE CCMPUTING LAB.
MASS. INSTITUTE OF TECHNOLOGY
CAMBRIDGEs MASS.

THIS PACKAGE CCONSISTS CF 12 SUBROUTINES FOR ARITHMETIC
MANIPULATION AND INPUT/OUTPUT OF RATIUNAL FRACTIONS IN
WHICH NUMERATOR AND DENOMINATOR ARE INTEGERS LESS THAN 2 TC
THE 245TH POWER /APPROXIMATELY 10 TO THE 72 POWER/. THE
SUBRCUTINES ARE DESIGNED TO BE USELC IN FORTRAN CCDED
PRCGRAMS. ALL THE ROUTINES MAKE USE OF SHARE DISTRIBUTION
MW SEPT, SEPTUPLE PRECISION INTEGER ARITHMETIC FOR FORTRAN
PROGRAMS. IN ADDITION, THE FOUR INPUT/CUTPUT ROUTINES MAKE
USE OF SHARE DISTRUBUTION MW9, BCD MANIPULATION PACKAGE.

0709-1419MWVDIC A VERBAL - DIGITAL INTEGER
CONVERSION ROUTINE
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PRCGRAM DISTRIBUTICN 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 ECC REPRESENTATICN
/E. G. TC FORM 72 FROM SEVENTY TWO/. THE BCD PACKAGE
MWIBCD /SHARE DISTRIBUTION NO. 1371/ IS USED BY THE VDIC
PACKAGE. MACHINE LANGUAGE- FORTRAN IT.

0709-1425RHT027 FINITE AUTOCORRELATION
MATRIX INVERSION
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRA¥ DISTRIBUTION CENTER
SPECIFY FILE NUMBER 0709-1425RHT027

AUTHOR. « «KURT THUM
RADIC CORPCRATICN OF AMERICA
DATA HANDLING AND SIMULATION
500 N. READ STREET
RIVERTON, NEW JERSEY

DIRECT INQUIRIES TO AUTHOR

THIS FCRTRAN SUBPROGRAM FINDS THE INVERSE GF POSITIVE CE-
FINITE HERMITIAN MATRICES OF THE FCRM T SUB N EQUALS /0 SUB
R=-S/ /0 LESS THAN CR EQUAL TO Ry S LESS THAN OR EQUAL TC N,
N EQUAL TO OR GREATER THAN 0/. WHERE THE SEQUENCE /C SuB
J/s /- INFINITY LESS THAN J LESS THAN INFINITY/. THIS
SUBRCUTINE REQUIRES A 32K 709 FORTRAN II SYSTEM THAT
PROVIDES FOR THE CCMPLEX ARITHMETIC FEATURE AS DESCRIBEC BY
IBM BULLETIN J28-6114-1 8/61.
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0709-1474TEMADI ADJOINT QOF A MATRIX WITH
VARIABLE PRECISION INTEGRAL ENTRIES
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 0709-1474TEMADI

AUTHOR...L.F. GUSEMAN, JR. HeA. LUTHER

DIRECT INQUIRIES TO..
L.Fe GUSEMANs JR.
DATA PRCCESSING CENTER
TEXAS ENGINEERING EXPERIMENT STATICN
COLLEGE STATIGON, TEXAS

TEMADI BUILDS THE ADJOINT OF A SQUARE MATRIX WHOSE ENTRIES ARE
MULTIPLE-PRECISION INTEGERS. AS DIMENSICNEC, THE PROGRAM

CAN PRCDUCE THE ADJOINT OF A MATRIX UP TO ORDER 5C. THE ENTRIES
IN THE ORIGINAL MATRIX CAN RANGE FROM O TO 1C TO THE 70TH POWER.
EACH INTEGER IS INPUT TO THE PROGRAM IN THE FORM OF DIGITS#* BASE
10 TO THE 10TH POWER. FCR INTERNAL MANIPULATION THE PROGRAM
CONVERTS EACH INTEGER TO BASE 2 TC THE 35TH POWER. WHEN OUTPUT
IS REQUIREDy EACH INTEGER IS RECONVERTED TO BASE 10 TO THE 1CTH
POWER. A DISCUSSICN OF THE CONVERSION AND RECCNVERSION SCHEMES
IS GIVEN IN /1/. TEMADI IS COMPOSED CF A MAIN PROGRAM, FOUR
INPUT-CUTPUT SUBROUTINES, AND A VARIABLE-PRECISION INTEGER
ARITHMETIC PACKAGE /TEVPAP - SHARE DISTRIBUTION NO.1293/. THE
MAIN PROGRAM ANC THE FOUR INPUT-QOUTPUT SUBROUTINES ARE WRITTEN
IN FORTRAN II ANC ARE DISCUSSED BELOW. THE VARIOUS FAP
SUBROUTINES, WHICH COMPRISE THE ARITHMETIC PACKAGE, PERFORM THE
NECESSARY INITIALIZATICN /SETUP/- CCNVERSION /CCNVRT/-
RECONVERSION /RECNVT/- ARITHMETIC /ADDy SUBy MPY, DIV/- TESTING
/I1F/- AND ERROR PRINTING /ERROR/. THE ONLY SPECIAL RECUIREMENT
OF TEMADL IS THE ABILITY TO INPUT—CUTPUT FULL-WORLC INTEGERS.
THIS REQUIRES SLIGHT MODIFICATIONS OF THE FORTRAN II SYSTEM ANC
THE I0H ROUTINE IS DISCUSSED IN THE FINAL PARAGRAPH.

0709-1498UQRANI  RANI — RESPONSE ANALYSIS
PROGRAM
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 0709-1498UQRANI

AUTHOR...WILLIAM E. COLLINS

CIRECT INQUIRIES TO..
DR. KENNETH E. CLARK
COLLEGE OF ARTS AND SCIENCES
UNIVERSITY OF COLORADC
BCULDER, COLORADO

THE RESPONSE ANALYSIS PROGRAM ANALYZES ITEM RESPONSE DATA
COLLECTED IN CCNJUNCTICN WITH EITHER THE MINNESOTA VOCATIONAL
INTEREST INVENTORY OR THE STRONG VOCATIGNAL INTEREST BLANK.

THE PRCGRAM IS WRITTEN IN TWO SEPARATE PARTS. PART I ACCEPTS
DATA FROM MAGNETIC TAPE, SCORES IT WITH UP TC 10C KEYS, ANC
PRODUCES A FULL LISTING OF THE RESULTS. PART II CALCULATES AND
LISTS THE SUMS; MEANS, STANDARD DEVIATICONS, CORRELATICNS, ETC. OF
THE SCCRED RESULTS ANC ALSO PRODUCES A PLOT OF ANY KEY
CROSSPLOTTED WITH ANY OThER KEY. THIS SECGND PART IS A
MODIFICATICON GOF BMDX 13 CORRELATION ANALYSIS DEVELOPED BY THE
DIVISICN OF BIOSTATISTICS OF UCLA/S SCHOCL OF MEDICINE. MACKINE
LANGUAGE—- FAP- F.

PART I OF THE PRCGRAM USES 18,000 LOCATICNS IN CCRE STORAGE.
PART II OF THE PROGRAM USES 29,000 LOCATIONS IN CORE STCORAGE.
IBM 709, 7 TAPE UNITS, 2 CHANNELS, 32K MEMORY, ON-LINE PRINTER.

0709-1511UWD626 CARTESIAN PLOTTER
AVAILABLE 3RD GQUARTER 1963.
ORDER FRCM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 0709-1511UkD626

AUTHCRe «« GARY We HARCING
UNIVERSITY OF WASHINGTON
RESEARCH COMPUTER LABORATORY
SEATTLE 5, hA§leGTON

DIRECT INQUIRIES TC AUTHOR

TO PLOT ON CARTESIAN CC-ORDINATES ONE TO TEN CURVES
SIMULTANEOUSLY. THE MAIN CHARACTERISITCS OF THE PLOT ARE A
CCMMCN X AND Y-SCALE FCR ALL CURVES, THEORETICALLY INFINITE X AND
Y-AXISs AND UNUSUAL ACCRUACY WHERE THt DATA PERMITS A SMALL CELTA
Y. 'THE OUTPUT CAN BE PRINTED AT 6 OR 8 LINES PER INCH. IF THE
GRAPH EXTENDS BEYOND A PHYSICAL PAGE, THE OVERFLCW SWITCH ON THE
PRINTER CAN BE TURNED OFF SO THAT THERE WILL BE NO GAPS IN THE
GRAPH. THE PLCT METHOD CONSISTS OF MOVING ALONG THE X-AXIS AT
A PARTICULAR VALUE OF Y AND DELTA Y, COMPARING THE DATA
WITH THE GRAPH POSITIGN AND PUTTING IN POINTS WHERE THEY COMPARE.
THEN DECREASING Y BY DY AND REPEATING UNTIL TEN LINES HAVE BEEN
CONSTRUCTED. THESE ARE PRINTED OUT AND THE LOWER LIMIT CF THE Y-
SCALE 1S CHECKED AGAINST THe LAST Y POSITION TO SEE IF THE GRAPH
FOR CNE PAGE IS COMPLETE. MACHINE CCMPONENTS— 709 MAIN FRAME,
CORE STORAGE, AND STANDARD MCNITOR COMPONENTS. THE OQUTPUT IS ON
TAPE A3/6/. OTHER PROGRAMS REQUIRED ULWPLCT USES THREE SUBSICIARY
SUBRCUTINES.
1/ IMAGE... SINGLE CATA ARRAY PROCESSCR.
2/ CURVN... PLACES EACH SYMBCL IN ITS RESPECTIVE PLACE.
3/ RTRNe..e. 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.

0709-1514AYRTS1 ROOTS OF A POLYNCOMIAL
/RTSCH/
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 0709-1514AYRTS1

AUTHCRS..MR. WILLIAM C MESSECAR
LOCKHEED AIRCRAFT CORP.
OPERATICNS RES. ASSCC.
BURBANK, CALIFORNIA

DIRECT INQUIRIES TO AUTHOR

PAGE 055
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CONTINUED FRCM PRIOR PAGE-- CCNTINUED FROM PRICR COLUMN--

DECK NAME QRCN- ANC SUBROUTINE QRT THE DECK NAME®GRT.
THIS SUBROUTINE WILL CALCULATE THE N ROOTS GF THE POLYNOMIAL- SUBROUTINE QREIG CONTAINS SCME WRITE STATEMENTS hﬁICH WRITE ON
F/Z/# A SUBN Z TO N POWER & SUBN-1Z TG N POWER MINLS 1l&....8A LOGICAL TAPE 6. THIS IS ASSUMED TO BE SYSOUl, THE OUTPUT TAPE.
SUB 1Z & A SUB O. THERE IS NO OTHER REFERENCE TC TAPE UNITS IN THE PROGRAMS.

THIS SUBROUTINE WILL EIND ALL THE ROOTS OF A PCLYNOMIAL OF UP TC

THE FIRST SUBROUTINE CALLEC, HESSEN
DEGREE 90. THIS SUBROUTINE REQUIRES A 32K 7C9 FORTRAN II SYSTEM ! 3 CF SIMTLARITY TRANSFORNS

UPPER HESSENBERG FORM USING A SERIES CF SIMILARITY TRANSFORMS2,3.

THAT PROVIDES FOR THE COMPLEX ARITHMETIC FEATURE AS DESCRIBED BY
IBM BULLETIN J28-6114-1 8/61. RTSCH USES A METHCD DEVISED BY CR.
D. He LEHMER. FOR FURTHER DETAILS SEE THE JOURNAL OF THE
ASSOCIATION FOR COMPUTING MACHINERY, APRIL 1961. VOL. 8, NJ. 2,
PAGE 151.

SOURCE LANGUAGE - FORTRAN II

THE COMPUTATION IS ESSENTIALLY SINGLE PRECISION, EXCEPT

VECTCR PRODUCTS REQUIRED IN THE TRANSFORMATICN LRE ACCUMLT::EEHE
IN COUBLE PRECISION. THE SECOND SUBRULTINE CALLED, QREIG, FINCS
THE EIGENVALUES OF THIS UPPER HESSENBERG MATRIX. QREIG ITSELF IS
A CONTROL PROGRAM THAT TESTS THE CCNVERGENCE OF THE ITERATIVE
METHGD AND MAKES THE DECISIONS AS TG WHEN TG ACCEPT THE VALUES
FOUNC. THE ACTUAL QR TRANSFORM IS MADE BY ANOTHER SUBROUTINE,

GRT, THAT IS CALLED BY QREIG. QRT IS A FGRTRAN IV VERSICN GF THE
SECOND ALGCL PRGCGRAM GIVEN BY FRANCIS IN HIS PAPER WHICH
DESCRIBES THIS METHOD. MACHINE LANGUAGE~FORTRAN IV

0709-1562NAJJ00  JJOO SORT
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM CISTRIBUTIGN CENTER
SPECIFY FILE NUMBER 0709-1562NAJJOO

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

7040/7044

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 GF
SUBSCRIPTS FCR THE RECORCS TO BE SORTED. THE SUBSCRIPTS ARE
RE~ARRANGED TO CORRESPCND TO AN ASCENCING OR DESCENDING,
ALGEBRAIC OR LOGICAL, SORT OF THE UNMCOVED REOCRDS. SORT KEYS TRANSLATOR FOR 7040/44

NEED NGT BE WHOLE CR CONSECUTIVE WORDS- RECORDS NEED NOT BE AVAILABLE 2ND QUARTER 1963.

FIXED LENGTH OR CONSECUTIVELY PLACED IN CGRE. MACHINE LANGUAGE- ORDER FROM PROGRAM DISTRIBUTICN CENTER
SCAT. SPECIFY FILE NUMBER 7040-1410ROSFT1

7040-1410ROSFT1l  SHARE INTERNAL FORTRAN

AUTHORS ..7040/44 PROJECT - FORTRAN COMMITTEE
0709-1599RHSTML  SCOPE AND MERT - EXTENSIONS
TO PERT, PHASE ONE DIRECT INQUIRIES TO..
AVAILABLE 1ST QUARTER 1964. FRANK CARNELLA
ORDER FROM PROGRAM CISTRIBUTICN CENTER 1271 AVENUE OF AMERICAS
SPECIFY FILE NUMBER 0709-1599RHSTML NEW YORK 20, NEW YORK

AUTHOR. « +HoR+ HEADLEY AUTOMATICALLY TRANSLATES A FORTRAN II SOURCE PROGRAM OR
RADIO CORPORATION OF AMERICA SUBPROGRAM INTO A FORTRAN IV SOURCE PROGRAM. SIFT IS A
DEFENSE ELECTRONIC PRCDUCTS STANDARD THREE-LINK FORTRAN CHAIN PROGRAM DESIGNED TO
MISSILE AND SURFACE RADAR DIVISIGN RUN UNDER CONTROL OF THE 32K FORTRAN MONITOR SYSTEM, THE
MGORES TOWNy NEW JERSEY PROGRAMS TO BE CONVERTED ARE CONSIDERED DATA AND ARE PLACED
BEHIND THE DATA CONTROL CARD IN THE CECK. EXCEPT FOR A FEW

DIRECT INCUIRIES TO AUTHOR CHANGES THIS PROGRAM IS IDENTICAL WITH HS-1367.

SCOPE AND MERT ARE PERT-BASED TECHNIQUES DESIGNED SPECIFICALLY
TO MEET THE NEEDS CF COMPLES R ANC D PROJECT MANAGEMENT. BASED 7040-1519DCC570 SIMULATION OF THE IBM 709/90
ON OVERALL PROJECT CONSIDERATIONS GF TECKNICAL COMPLEXITY, ON THE 7040/44
COST AND SCHEDULE, SCOPE DEVELOPS FEASIBLE SCHEDULES AND TOTAL AVAILABLE 1ST QUARTER 1964.
RESOURCE REQUIREMENTS INCLUDING TIME, FUNDING AND MANPGWER. MERT ORDER FROM PROGRAM DISTRIBUTION CENTER
IS INTENDED PRIMARILY TO ANALYZE MAN-POWER ASSIGNMENTS, BUT IS SPECIFY FILE NUMBER 7040-15190CC570
READILY ADAPTABLE TO ANY RESOURCE FOR WHICH A UNIT PER-WEEK
ANALYSIS IS DESIRED. RESTRICTIONS AUTHOR. .« JULIAN H. BRAUN
A. OTHER PROGRAMS REQUIRED-PERT, PHASE CNE, FOR IBM TYPE 1BM FEDERAL REGION OFFICE
709/7090 AS INSTALLED BY POLARIS MISSILE SYSTEM, MISSILES AND 1111 CONNECTICUT AVENUE, N.W.
SPACE DIVISION, LOCKHEED AIRCRAFT CORPORATION, SEPTEMBER 23, WASHINGTON, C.C. 20036
1960.
B. DATA-1. QUANTITY-A. SCOPE - NUMBER OF ACTIVITIES LESS THAN OR OIRECT INQUIRIES TO AUTHOR
EQUAL TO 5000. B. MERT - NUMBER OF ACTIVITIES LESS THAN OR EQUAL
TO 1500. 2. FORM-AS RESTRICTED BY LOCKHEED PERT PROGRAM AND AS
DESCRIBED BELOW—- A. SCOPE - INPUT LIMITED TO FIVE UNIQUE OF PERIPHERAL EQUIPMENT ARE BASEC SOLELY ON REQUIREMENTS OF
MANPOWER CATEGCRIES IN ACCITION TO MATERIAL COSTS AND FIXED CGSTS CRIGINAL 709/90 PROGRAM./
PER NETWORK. Be MERT — INPUT LIMITEC TO FIVE UNIQUE RESOURCES SOURCE LANGUAGE- BAP. THE SOURCE DECK CAN ALSO BE ASSEMBLED IN
PER ACTIVITY AND 2104 UNIQUE RESOURCES PER NETWGRK. WRITTEN IN RELOCATABLE FORM BY MAP WITK THE USUAL MONITOR CONTROL CARDS.
FORTRAN II. TO SIMULATE MOST OF THE 709/50 ARITHMETICAL INSTRUCTIONS ON THE
704/44. NO 1/C TYPE INSTRUCTIONS ARE SIMULATED BY THIS
SUBROUTINE. ALL OTHER INSTRUCTIONS WHICH EXIST.ON THE 709/90 BLT
0709-3003EIJULI  JULIAN DATE SUBROUTINE NOT ON THE 7040/44 ARE SIMULATED EXCEPT ECTM, EFTM, ESNT, ESTM,
AVAILABLE 2ND QUARTER 1963. ETM, LDA, LFTM, LSNM, LTM, NOP, TTR, AND VDH. - IT IS SUGGESTED
ORDER FROM PROGRAM DISTRIBUTICN CENTER THAT NCP BE SIMULATED BY REPLACING WITH AXT 0,0. THE PROGRAM
SPECIFY FILE NUMBER 0709-3003EIJULI BEING SIMULATED MUST NOT HAVE ANY STR/S BECAUSE THIS WILL CESTROY
ACCESS INTO THE SIMULATION PROGRAMs THE MAXIMUM COUNT FIELD FCR
AUTHOR...WALTER WELLER SIMULATED CONVERT INSTRUCTIONS IS RESTRICTED TO 15. MACHINE
ASTRONOMY DEPARTMENT LANGUAGE.  BAP
NORTHWESTERN UNIVERSITY
EVANSTGN, ILL.

ANY 7040 OR 7044 WITH EXTENDED PERFORMANCE SET. /REQUIREMENTS

7040-1543HSBO0L  BOOLs ARTHRUZ, HOLOCT
AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7040-1543FSBOOL

CIRECT INQUIRIES TO AUTHCR

THIS IS A CALENDAR SUBROUTINE WHICH RETURNS A JULIAN DATE
TO A CALLING PROGRAM SUPPLYING AN ORDINARY /GREGORIAN/
DATE. THE JULIAN DATE IS BY DEFINITICN THE NUMBER OF AUTHOR .. .MR. FRANK CARNELLA

ELAPSEC DAYS SINCE JAN O, 4713 B.C. THE DIFFERENCE OF TWO 1271 AVENUE OF THE AMERICAS
JULIAN DATES IS THE NUMBER OF DAYS BETWEEN THEM. THUS- NEW YORK 205 NEW YORK

J.D. /DEC 14y 1960/ ~ J.C. /JAN 3, 1600/ EQUALS

2437282.5 - 2305446.5 EQUALS 131,836. FAP LANGUAGE. DIRECT INQUIRIES TO AUTHOR

ATHRUZ- A SUBROUTINE OF TWO ARGUMENTS WHICH SETS THE FIRST

0709-3006EIQREI EIGENVALUES BY THE QR ARGUMENT EQUAL TGO THE SECOND. INTENDED USE IS FOR INTROCUCTION

TRANSFORM OF ALPHANUMERIC LITERALS INTO FORTRAN IV PROGRAMS.
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTION CENTER BOOL-~ A FUNCTION SUBPROGRAM WHOSE SINGLE ARGUMENT IS PLACED IN
SPECIFY FILE NUMBER 0709-3006EIQREI THE LOGICAL AC /P, 1-35/. USED TC ACHIEVE RESULTS CORRESPCNDING

TO THOSE OF FORTRAN II BOOLEAN IF STATEMENTS.
AUTHORS..FAWAZI P. IMAD J.E. VAN NESS
HOLOCT— A SUBROUTINE OF TWO ARGUMENTS WHICH CONSTRUCTS AN OCTAL
DIRECT INGQUIRIES TOQ.. CONSTANT FROM ITS BCC REPRESENTATICN IN AN ALPHANUMERIC LITERAL,
FAWAZI P. IMAD EeGe 6HO77777. THE FIRST ARGUMENT IS THE RESULT STORAGE, THE
NCRTHWESTERN UNIVERSITY SECOND IS THE ALPHANUMERIC LITERAL.
EVANSTON, ILLINCIS
ALL THREE ROUTINES ARE CGDED IN MAPy USING THE SAVE AND RETULRN
TO FIND THE EIGENVALUES OF A REAL MATRIX EITHER SYMMETRICAL GR PSEUCO-OPERATIONS. SYMBOLIC DECK INCLUDES CONTROL CARDS
NONSYMMETRICAL. A SUBROUTINE IS INCLUDEC TO FIRST TRANSFORM THE NECESSARY TO ASSEMBLE THESE ROUTINES wHILE EDITING THEM INTC THE
MATRIX TO UPPER HESSENBERG FORM, ANC THEN THE EIGENVALUES ARE 7040/44 1BLIBy FOLLOWING THE MACHINE TRIGGER OR TEST SUBRCUTINES.
FOUND USING THE QR TRANSFORM OF J.G.F. FRANCIS. THERE ARE ThGC
SEPARATE SUBROUTINES IN THIS PROGRAM, HESSEN AND QREIGs AND THE
SECOND, QREIG, CALLS A THIRD SUBROUTINE QRT. ALL THREE DECKS, AS 7040-1566MICOM1  COMIT SYSTEM FOR THE
SUBMITTED, ARE DIMENSICNED FOR A 1CO BY 100 MATRIX. THIS MAY BE 7040/7044
CHANGED BY REPLACING THE DIMENSION CARD IN EACH OF THE THREE AVAILABLE 4TH QUARTER 1963.
DECKS AND REASSEMBLING. IN THIS WRITE UPy THE SUBROUTINES ARE GRDER FROM PROGRAM DISTRIBUTION CENTER
REFERRED TO BY THE NAME USED IN THE CALLING SEQUENCE. TG AVCID SPECIFY FILE NUMBER 7040-1566MICOM1
DIFFICULTIES WITH FORTRAN 1V, THE CECK NAMES ARE DIFFERENT.
SUBROUTINE HESSEN HAS THE DECK NAME HESS- SUBROUTINE QREIG THE
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7040-1596BPABILD MAP SUBROUTINE FOR SAVING

CONTINUED FROM PRIOR PAGE-— CHAIN TAPES
AVAILABLE 1ST QUARTER 1964.
AUTHORS..V.H. YNGVE Mo.L. CRAMER ORDER FROM PRCGRAM DISTRIBUTICN CENTER

., SPECIFY FILE NUMBER 7040-1596BPABIL
DIRECT INQUIRIES TO..

M.L. CRAMER AUTHORS..THOM LANE JOHN WALKER

ELECTRONIC ASSOCIATES, INC.

P.0. BOX 582 DIRECT INQUIRIES TO..

PRINCETONy N.Jeo THOM LANE

BONNEVILLE POWER ADMINISTRATION

COMIT IS A GENERAL-PURPOSE PROBLEM-ORIENTED PROGRAMMING P.0. BOX 3621
LANGUAGE FOR PRIMARILY NON-NUMERICAL APPLICATIONS. THE 709/90/94 ICNE 8
VERSION HAS FOUND CONSIDERABLE APPLICATION IN SUCH FIELDS AS PORTLAND, OREGON
NATURAL LANGUAGE PROCESSINGy THEOREM PROVING, INFORMATION
RETRIEVAL, MECHANICAL TRANSLATION, PROGRAM ECITING NON- THE 7040 IBSYS SYSTEM DOES NOT CURRENTLY ALLOW THE RE-USE OF
NUMERCIAL DATA REDUCTICN, GAME PLAYING, SIMULATION OF HUMAN CHAIN TAPES. ON AN A CHANNEL SYSTEM WITH 7330S THE NORMAL TIME
PROBLEM-SOLVING BEHAVIOR, ALGEBRAIC MANIPULATIGN AND SO ON. TO LCAD A CHAIN TAPE PRIOR TO EXECUTION RANGES FROM 5 TO 20
COMIT WAS DESIGNED TO BE EASY TO LEARN AND EASY TO USE SO THAT MINUTES. BY CREATING A SELF-LOADING TAPE, FUTURE LOADS OF ThAT
THE PROBLEM ORIGINATOR CAN QUICKLY WRITE HIS OWN PROGRAM THUS CHAIN PROGRAM ARE CUT TO 30 TO 50 SECCNDS. IBM PROJECTS A
ELIMINATING THE PROBLEMS INVOLVED IN EXPLAINING HIS NEEDS TO A RELEASE OF A SIMILAR FEATURE IN THE FIRST QUARTERs 1964. IF THE
PROGRAMMER. COMIT FEATURES SPECIAL FACILITIES FOR SYMBOL USER HAS N DEPENDENT LINKS IN HIS PROGRAM, HE PLACES A CALL CHAIN
MANIPULATION, PATTERN MATCHING, DICTIONARY SEARCH, PUSH-DOWN /NEL/ STATEMENT AS THE FIRST EXECUTABLE STATEMENT OF HIS MAIN
STORAGE, AND FLEXIBLE INPUT AND OUTPUT. LIMITED ARITHMETIC LINK. AT THE END OF HIS CHAIN DECK, HE ADDS A LINK COMPOSED GOF
FACILITIES ARE PROVIDED. THE 7040/44 VERSION MAINTAINS FULL A FORTRAN PROGRAM WITH A CALL MAKCHN STATEMENT. THE MAKCHN
SOURCE-PROGRAM CGMPATIBILITY WITH THE 709/90/94 VERSION. MACHINE ROUTINE MAY BE LOADED FROM THE LIBRARY TAPE CR PLACED IN THE
LANGUAGE-FAP. LINK AS A BINARY DECK AND WILL BE EXECUTED AFTER THE CHAIN CECK

HAS BEEN LOADED. THE LINK NAME OF THE LAST LINK MUST BE SAVCHN.
WHEN EXECUTION BEGINS THE MAIN LINK CALLS LINK /N&L/, WHICH

7040-1589EOFAKE SIMULATION PROGRAM OF THE CONTAINS ZO BPA BILDs AND ZGC BPA BILD GENERATES THE TAPE ON
7094 S.SUOl. AT THIS POINT, THE SELF-LOADING TAPE IS READY ON S.SUO1,
AVAILABLE 1ST QUARTER 1964. IT MUST BE LOACED FROM S.SUO0. IF YOU DIAL THESE TwO UNITS SO
ORDER FROM PROGRAM DISTRIBUTION CENTER AS TO INTERCHANGE THEM, FILE PROTECTING THE SELF-LOADING TAPE AS
SPECIFY FILE NUMBER 7040-1589EOFAKE A PRECAUTION, YOU ARE READY TO EXECUTE.
AUTHORS..D.F. STEVENS DCN WATSON TED ROSS

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

TO PERMIT A 7090/94 MAP /OR FAP/ PROGRAM /EXCLUSIVE OF INPUT,
OUTPUT, AND DOUBLE PRECISION PORTIONS/ TO RUN ON A 7040 WITH ONLY
MINOR MODIFICATIONS. THE PROGRAM CONSISTS OF THREE PARTS- A 7090
MACRO PACKAGE WHICH BECOMES PART OF THE 7094 PROGRAM AND SERVES
TO REDEFINE THE NON-7040 INSTRUCTICNS AS SPECIALLY CODED STRS.

A SUBRGUTINE /XFERX/ TO SAVE THE ORIGINAL STR TRAP INSTRUCTION,
REPLACE IT WITH A TRANSFER TO THE ANALYSIS AND SIMULATION
PROGRAMy AND RESTORE IT WHEN SIMULATION IS COMPLETED. A
SUBROUTINE /ANLYZ/ WHICH DECODES THE STR INSTRUCTIONS AND
SIMULATES THE 7094 INSTRUCTIONS THEY REPLACED. MACHINE-7040,
WITH EXTENDED PERFORMANCE AND SINGLE PRECISION FLOATING POINT
INSTRUCTION SETS. MAP LANGUAGE DESIGNED TO RUN UNDER 7040 IBSYS
MONITOR. MEMORY REQUIRED ABOUT ABOUT 400 LOCATIONS.

7090-NUCL34 FARSE-1A
AVAILABLE 3RD QUARTER 1965.
7040-1595XYZPCCR COMMERCIAL CONVERSION ORDER FROM PROGRAM DISTRIBUTION CENTER
ROUTINE FOR THE IBM 7040/44 SPECIFY FILE NUMBER 7090-NUCL34
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAFM DISTRIBUTION CENTER AUTHOR...R. A. BLAINE
SPECIFY FILE NUMBER 7040-1595XYZPCC ATOMICS INTERNATIONAL
P.0. BOX 309
AUTHOR...D.M. PALMER CANCGA PARKy CALIFORNIA
1BM CORP.
P.0. BOX 31 DIRECT INQUIRIES TO AUTHOR

BOISE, TEXAS
NATURE OF PROBLEM SOLVED - THE PROGRAM CCMPUTES THE NEUTRON

DIRECT INQUIRIES TO AUTHOR LEAKAGE FROM A SHIELD ANNULUS USING AN ATTENUATION MCDEL BASED CN
MEAN FREE PATHS TRAVERSED ALONG A STRAIGHT LINE TRAJECTORY, THE
THIS PROGRAM IS DESIGNED FOR COMMERICAL USERS OF THE IBM REMOVAL CROSS SECTIONS INCORPORATE MULTISCATTERING EFFECTS. DOSE
7040/44. ITS PURPOSE IS TO PROVIDE THE COMMERCIAL USER WITH A DEPOSIT AT THE TARGET MESH IS THEN DETERMINEC FROM THE ANGULAR
CONVENIENT MEANS OF HANDLING OUTPUT DATA CONVERSION AND CUTPUT DISTRIBUTION OF THE LEAKAGE NEUTRONS, INTEGRATED OVER THE SHIELD
RECORD GENERATION. THIS PROGRAM WILL CONVERT A BINARY WORD TO SURFACE. MAY BE USED CN THE 704, 709, 7090. WRITTEN IN FORTRAN.

BCDy EDIT THE BCD WORDS WITH COMMAS, DECIMALSy MINUS SIGNS, ETC.,
AND WILL ACT AS AN INTERFACE TO I10BS AND JOBOU WHEN SO DESIREC.

IT WILL ALSO CONVERT BINARY TO OCTAL AND ALLCW FOR DIRECT 7090-NUCL35 APWRC-SYBURN

TRANSMISSICN OF DATA WITHOUT ANY CONVERSION. THE USER WILL BE AVAILABLE 3RD QUARTER 1963.

ABLE TG SELECT A SPECIFIC EDIT WORC /MAXIMUM OF 8/ DESIGNATE ORDER FROM PROGRAM DISTRIBUTION CENTER
WHEN HALF-ADJUSTING IS TO TAKE PLACE, AND TO SPECIFY WHERE THE SPECIFY FILE NUMBER 7090-NUCL35
DECIMAL IS TO BE LOCATED IN THE EDITED FIELD. THIS PROGRAM

WILL NOT ACCEPT FLOATING POINT DATA. FOR ANY ONE PARAMETER AUTHOR...T. M. OLSEN

IN THE CALLING SEQUENCE THE NUMBER OF OUTPUT WORCS ON A BINARY MARTIN MARIETTA CORPORATICN

TO BCD CONVERSION IS 3. WHEN CONVERTING TO OCTAL THERE WILL BE BALTIMORE 3, MARYLAND

TWO WORDS OF OUTPUT, AND WHeN TRANSMITTING WITHOUT CONVERSION THE
PROGRAM PERMITS ONLY ONE WGRC OF OUTPUT, PER CALLING SEQUENCE
WORD. THE PROGRAM IS WRITTEN IN MAP AND CAN BE RUN ON A 7040/44
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.
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CONTINUED FRCM PRIOR PAGE--
DIRECT INQUIRIES TO AUTHOR

NATURE OF PROBLEM SOLVED - ONE-DIMENSIONAL REGIONWISE OR
INTERVALWISE DETERMINATION OF ISOTOPE CONCENTRATIONS DURING
REACTOR BURNUP, INCLUDING EFFECTS CF RCD OR OTHER CONTROL
EIGENVALUE VARIATICN, PROVIDING CORE AVERAGEC RADIAL CONSTVANTS
FOR SUBSEQUENT SYNTHESIZED AXIAL BURNUP PRCBLEM. MAY BE USEC CnN
THE 7090 AND 7094. WRITTEN IN FORTRAN 11 ANC FAP.

7090-NUCL36
APWRC/
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-NUCL36

APWRC-GAMICO /GAM ADAPTED TO

AUTHOR...T. M. OLSEN
MARTIN MARIETTA CORPORATION
BALTIMORE 3, MARYLAND

CIRECT INQUIRIES TO AUTHOR

AS IN THE ORIGINAL GAM CODE. THIS PROGRAM COMPUTES THE SLOWING-
DOWN SPECTRUM IN EITHER THE P-1 OR B-1 APPRGXIMATION, USING 68

GRGUPS OF NEUTRONS WITH A CONSTANT GROUP WIDTH OF DELTA U#0.25.
THE CALCULATED FLUX ANC CURRENT SPECTRA ARE USED TO REDUCE

THE CRIGINAL 68-GRCUP CROSS-SECTICN CATA TO AVERAGE VALUES OVER
AS MANY AS 32 BROAD GROUPS. MAY BE USED ON THE 7090 AND 7054.

WRITTEN IN FORTRAN 11 AND FAP. MACHINE REQUIREMENTS - 32K CCRE
PLUS 10 TAPE UNITS. NC CARD READER OR PUNCH REQUIREC.

7090-NUCL3T
7090794
AVAILABLE 3RD QUARTER 1963.
GORDER FROM PROGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-NUCL37

CURE~3 TAPE VERSION FOR

AUTHOR...T. M. OLSEN
MARTIN MARIETTA CORPORATICN
BALTIMORE 3, MARYLAND

DIRECT INQUIRIES TO AUTHOR

SAME AS FOR ORIGINAL CURE FOR IBM 704. TWO DIMENSIONAL NEUTRGN
DIFFUSION EQUATIONS. MACHINE REQUIREMENTS - 32K MEMORY. CARC
READER AND PUNCH NOT NEECEC. UNUSUAL FEATURES OF THE CODE-CLRE
IS STILL THE ONLY 2-D CIFFUSION THEORY PROGRAM WITH AN R-THETA
GEQOMETRY OPTION. WRITTEN IN FAP.

7090-NUCL 38 EQUIPOISE-3-A
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-NUCL38

AUTHORS..C. W. NESTOR, JR. T. B. FOWLER M. L. TOBIAS

DIRECT INQUIRIES T0..
C. W. NESTORs JR.
OAK RIDGE NATIONAL LABORATORY
OAK RIDGEy TENNESSEE

EQUIPOISE-3-A IS A SLIGHTLY REVISED VERSION OF EQUIPCISE-3 /SEE
ABSTRACT 39/. IN ADDITION TO THE STANDARD OUTPUT, A PICTURE 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 REACTIVITY PER UNIT CHANGE IN
EACH GROUP CONSTANT IN EACH REGION OF THE REACTOR. RESTRICTIONS
ON THE COMPLEXITY OF THE PROBLEM-SAME AS FOR EQUIPOISE-3 WITH THE
EXCEPTION THAT IF THE NUMBER OF DIFFERENT MATERIALS IN THE
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
ATOMICS INTERNATIONAL
P.0. BOX 309
CANCGA PARKy CALIFORNIA

DIRECT INQUIRIES TO AUTHOR

THE FAIM LIST CODE, WRITTEN IN FORTRAN II FOR THE IBM 709/7090
COMPUTER, LISTS THE OUTPUT FROM THE FAIM LIB PUNCH CCDE. TRE
OUTPUT FROM THE FAIM LIB CODE IS A MICROSCOPIC CROSS-SECTION
LIBRARY IN COLUMN BINARY FORM FOR USE WITH THE FAIM CODE.

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

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

AUTHOR...A. HASSITT
UK ATOMIC ENERGY AUTHCRITY
RISLEYs WARRINGTON
LANCASHIRE, ENGLAND

DIRECT INQUIRIES TO AUTHOR

NATURE OF PROBLEM SOLVED- CRAM IS A PROGRAM TGO SOLVE THE
MULTIGROUP DIFFUSION EQUATIONS IN WO-DIMENSICNS /R-Z, X-Y, CR R-E
GEOMETRY/.s OR IN ONE-DIMENSIONAL /SLABy CYLINDRICAL, OR SPERICAL
GEOMETRY/. NEUTRONS MAY SCATTER FROM ANY GROUP TO ANY OTHER.
REALy ADJOINT, AND 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.

Section B

CONTINUED FRCM PRIOR CCLUMN--
UNUSUAL FEATURES OF THE CODE- A GENERAL OUTPUT COMPILER IS
PROVIDED 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
GRCUP CONDENSATIGN ROUTINE IS PROVIDEC. THERE ARE FACILITIES FOR
RUNNING PROBLEMS IN SUCCESSION-- PASSING FLUXES AND/OR DATA FROM
PROBLEM TO PRCBLEM. OPTIONAL MESH DOUBLING IS PROVIDED TO CHECK
FINITE DIFFERENCE ERRORS OR TO SPEED UP CRITICALITY SEARCHES IN
THE EARLY STAGES.

7090-NUCL41 CROC 90
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-NUCL41

AUTHORS..MR DAVID W THCMSPSON
AERCJET GENERAL NUCLEQOMICS
P.0. BOX 77
SAN RAMCN, CALIFORNIA

DIRECT INQUIRIES TO AUTHCR

THE CROC-90 CODE WAS DEVELOPED FOR USE AS AN EXPEDRIENT TOOL IN
THE DATA REDUCTICN OF VARIOUS OUT-QF-PILE FLUID FLOW EXPERIMENTS
ON THE ML-1 FUEL ELEMENTS. THE CODEs, WRITTEN IN FORTRAN
LANGUAGEy IS SPECIFICALLY DESIGNED TC EVALUATE FUEL ELEMENT
FRICTION FACTORSy ENTRANCE AND EXIT COUEFFICIENTS, AND ORIFICE
CALIBRATIONS FRCM HYDRODYNAMIC DATA OBTAINED IN THE AGN CUT-GF
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 THE FORTRAN LISTING CAN MAKE
THIS CODE UNIVERSALLY APPLICABLE TG THE REDUCTION OF DATA FROM
SINGLE PHASE EXPERIMENTAL FLUID FLOW TESTS IN AXIAL FLOW DUCTS.

7090-NUCL42 CONEC
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-NUCL42
AUTHORS..C. KOLAR N. PRUVOST
DIRECT INQUIRIES TC..
C. KOLAR
LAWRENCE RADIATION LABORATORY
UNIVERSITY OF CALIFORNIA
LIVERMOREs CALIFORNIA

A NEWs COUPLED, ONE-DIMENSIONAL NEUTRONIC-ELASTICITY THEORY COCE
IS DESCRIBED. THE CODE HAS BEEN PREPARED TO RUN ON THE IBM 7090
DIGITAL COMPUTER. THE CALCULATICON IS DESIGNED FOR APPLICATION TO
PULSEDy FAST REACTORS SUCH AS GODIVA AND SUPER KUKLA. THE
QUANTITIES CALCULATED AS A FUNCTION OF TIME AND SPATIAL
COORCINATES ARE- ALPHA, TEMPERATUREs, RADIAL AND TANGENTIAL
STRESSES, ACCELERATIONSs VELOCITIES, AND DISPLACEMANETS. SOME
RESULTS OF APPLICATION OF CONEC TO SPECIFIC SYSTEMS ARE GIVEN AND
COMPARED WITH THE EXPERIMENTAL OR ANALYTICAL RESULTS.

T7090-NUCL43 ARES-1 /A RESONANCE INTEGRAL
CODE/

AVAILABLE 3RD QUARTER 1963.

ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-NUCL43

AUTHOR...F. L. FILLMORE
APPLIED MATHEMATICS DIVISION
ATOMICS INTERNATIONAL
P.0. BOX 309
CCNGGA PARKy CALIFORNIA

DIRECT INQUIRIES TO AUTHOR

ARES—-I IS USED TO CALCULATE EFFECTIVE RESONANCE INTEGRALS AND
MULTIGROUP CROSS SECTIONS FOR LUMPS AND MIXTURES USING RESONANCE
PARAMETERS. IT COMBINES, IN A SINGLE COCE, THE RESOLVED,
UNRESOLVED AND I/V PARTS OF THE CALCULATION WHICH WERE PREVIOUSLY
IN SEPARATE CODES. IN ADDITION, MOST OF THE PRELIMINARY DATA
PREPARATION ANC ALL OF THE CCRRECTIONS TC 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
MAKING THESE CALCULATIONS. - THE MULTIGROUP CROSS SECTIONS ARE
PRINTED IN'A FCRM FOR USE IN MULTIGROUP REACTOR CALCULATICNS.
FOR EXAMPLE, THEY CAN BE INSERTED INTGC THE AIM-6 OR FAIM
LIBRARIES. /1/ /2/ UP TO 50 GROUPS CAN BE SPECIFIEC, THE ENERGY
BREAKPOINTS BEING INPUT DATA. A RESONANCE PARAMETER LIBRARY IS
INCLUCED IN THE COCE.

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

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

AUTHOR...R. A. BLAINE
ATOMICS INTERNATIONAL
P.0. BOX 309
CANOGA PARK, CALIFORNIA

DIRECT INQUIRIES TO AUTHOR

SCAR I IS ONE OF SEVERAL SURVEY CODES WHICH HAVE BEEN DEVELOPED
AS RANGE-FINDING DEVICES FOR SNAP SHIELDING DESIGNS. ALL OF
THESE CODES EMPLOY RAY-TRACING TECHNIQUES. ALL ARE DESIGNEC FCOR
SHORT MACHINE TIMES. SCAR I COMPUTES THE CURRENT AT GIVEN TARGET
POINTS DUE TO FAST NEUTRCONS WHICH ARE PRODUCED WITHIN SPECIFIED
REACTOR VOLUME ELEMENTS AND SCATTER FROM DESIGNATEC CYLINDRICAL
SURFACE ELEMENTS. THE PROGRAM NORMALLY REQUIRES FORTY-NINE ITEMS
OF INPUT DATA AND ONE TO THREE MINUTES OF MACHINE TIME ON THE IBM
-7090.

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PRCGRAM
MATERIAL.
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CONTINUEC FROM PRIOR COLUMN--
7090-NUCL45 SCARF I REQUESTOR MUST SUBMIT CNE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM
AVAILABLE 3RD QUARTER 1963. MATERIAL.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-NUCL45
7090-NUCL49 SNAPKIN AND SNAPKIN A
AUTHOR...R. A. BLAINE AVAILABLE 3RD QUARTER 1963.
ATOMICS INTERNATIONAL ORDER FROM PROGRAM DISTRIBUTION CENTER
P.0. BOX 309 SPECIFY FILE NUMBER 7090-NUCL49
CANGGA PARK, CALIFORNIA
AUTHCRS..W. A. RHOADES G. A. LCNG
DIRECT INQUIRIES TO AUTHOR
DIRECT INQUIRIES TO..
THE SCARF I CODE IS A COMPUTING AID DESIGNED FOR APPLICATION TO W. A. RHOADES
SHIELDING PROBLEMS INVOLVING SPACECRAFT POWERED BY SNAP REACTGR APPLIED MATHEMATICS DEPT 721-13
SYSTEMS. SPECIFICALLY, IT PRGVIDES A FIRST GRDER APPROXINATICN OF ATOMICS INTERNATIONAL
THE FAST NEUTRCN CURRENT AT THE PAYLOAD SURFACE DUE TG NEUTRONS P.0. BOX 309
WHICH SCATTER FROM THE RADIATOR FINS. SCARF I ENABLES THE USER CANGGA PARK, CALIFORNIA
TO INVESTIGATE THE EFFECT OF RADIATOR POSITION ON THE INCIDENT
RADIATION AT THE TARGET /REAR PAYLOAD SURFACE/. IN ADDITICN, IT SNAPKIN PROVIDES A ONE-REGION TIME-DEPENDENT CALCULATION OF
PROVIDES THE USER WITH THE CATA NECESSARY TQ DESIGN THE MOST POWER, ENERGY, TEMPERATURE, REACTIVITY, INVERSE PERIOD, ANC
EFFECTIVE SHIELD TO REDUCE THIS SCATTEREC RADIATICN. SCARF I IS HYDROGEN LCSS IN A SNAP REACTOR AFTER A PERTUBATION FROM GIVEN
DESIGNED AS A COMPLIMENTARY PROGRAM TG FARSE I /SEE TOGR 5772/, INITIAL CONDITIONS. HEAT CAPACITY IS TREATED AS A CCNTINUOUS
WHICH DETERMINES THE SHADOW SHIELD DESIGN FOR SNAP REACTOR FUNCTION OF TEMPERATURE. TEMPERATURE COEFFICIENT OF REACTIVITY
SYSTEMS. THE SHIELD PARAMETER OUTPUT OF THE LATTER PROGRAM IS CAN BE TREATED AS A CONSTANT, A LINEAR FUNCTION, OR A COMBINATION
USED AS INPUT DATA FOR SCARF I. IN ACCITION, MUCH OF THE OTHER GF BOTH. HYDRCGEN EVOLUTICN IS TREATED ACCGRDING TO AN EQUATION
INPUT DATA IS IDENTICAL. DEVELOPED TO FIT EXISTING EMPIRICAL DATA. FOREC ADDRESSABLE DATA
INPUT IS USED FOR MAXIMUM EASE IN WRITING INPUT. A SIMPLE,
REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM INPUT. A SIMPLE, COMPACT DATA OUTPUT FORMAT IS USED. SNAPKIN A
MATERIAL. PERFORMS THE ABOVE-LISTED CALCULATIONS WITH THE ADDITICNAL
FEATURE OF WEIGHTING POWER, HEAT CAPACITY, AND REACTIVITY
IMPORTANCE FOR TWENTY FIVE OR LESS REGIONS.

7090-NUCL46 AIREK 3
AVAILABLE 3RD QUARTER 1963. REQUESTER MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM
ORDER FROM PROGRAM DISTRIBUTION CENTER MATERIAL.

SPECIFY FILE NUMBER 7090-NUCL46

AUTHORS..L. R. BLUE M. HOFFMAN 7090-NUCL50 QUICKIE
AVAILABLE 3RD QUARTER 1963.

DIRECT INQUIRIES TO.. ORDER FROM PROGRAM DISTRIBUTION CENTER

L. Rs BLUE SPECIFY FILE NUMBER 7090-NUCL50
APPLIED MATHEMATICS
ATOMICS INTERNATIONAL AUTHORS..WA RHOADES GA LONG

P.0. BOX 309
CANCGA PARKy CALIFORNIA DIRECT INQUIRIES TO..
WA RHOADES
AIREK III, A 7090 FORTRAN PROGRAM FOR THE NUMERICAL SOLUTICN OF APPLIED MATHEMATICS DEPT 721-13
THE SPACE INDEPENDENT REACTOR KINETICS EQUATIONS. THIS AMTC IS A ATOMICS INTERNATIONAL
DESCRIPTION OF THE CURRENT AIREK PROGRAM. THIS CURRENT CODE IS A P.0. BOX 309
COMPLETE REVISION OF THE PROGRAM DESCRIBED IN NAA-SR-MEMO 4980 CANCGA PARK, CALIFORNIA
TO THE POWER OF CNE. THIS AMTD AND ThE CODE HEREIN DESCRIBEC
COMPLETELY ABSCLETE AND REPLACE ALL PREVIOUS VERSIONS AND THE NEUTRON SLCWING DOWN ANC THERMALIZATION PROBLEM IN INFINITE
DESCRIPTION OF AIREK. MEDIA IS SCLVEC BY SOLUTION OF A SIMULTANEQUS SET OF EQUATIONS
REPRESENTING GROUP PHENOMENA. FINITE MEDIA EFFECTS ARE INCLUDED
REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PRCGRAM BY MEANS OF DB TG THE 2ND POWER INSERTION. A FORTRAN COMPUTER
MATERIAL. PROGRAMs QUICKIE, IS DESCRIBED WHICH PERFORMS THIS CALCULATICN
IN 6 — 8 SECONDS FOR AN 18 GROUP PROBLEM. SEVERAL APPLICATIONS
ARE DESCRIBED. THE ONE-CIMENSIONAL MULTIGROUP NEUTRON DIFFUSION
7090-NUCL4T BAM EQUATICNS SOLVED BY ULCER /1/ HAVE A DIRECT ANALYTICAL SOLUTICN
AVAILABLE 3RD QUARTER 1963. IN THE CASE WHERE THE TOTAL BUCKLING FOR THE SYSTEM IS KNOWN.
ORDER FROM PROGRAM DISTRIBUTICN CENTER SINCE A SUITABLE BUCKLING CAN BE CALCULATED FOR MOST ON-REGION
SPECIFY FILE NUMBER 7090-NUCL47 SYSTEMS HAVING A REGULAR GEOMETRIC SHAPE, THEN IT IS POSSIBLE TC
SOLVE SUCH PROBLEMS IN ZERO DIMENSIONS. BY TREATING THE LEAKAGE
AUTHOR...R. A. BLAINE AS ABSORPTION. THIS TREATMENT IS EXACTLY LIKE THAT GIVEN
APPLIED MATHEMATICS DIVISION TRANSVERSE BUCKLING IN ULCER. THE ADVANTAGES ARE, FIRST,
ATOMICS INTERNATIONAL SIMPLICITY OF DATA REQUIREMENT, AND SECOND, ECONOMY OF EXECULTIGN
P.0. BOX 309 TIME.
CANGGA PARKy CALIFORNIA
REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE.
DIRECT INQUIRIES TO AUTHOR

BAM COMPUTES THERMAL GROUP CONSTANTS ASSUMING SEPARABILITY OF 7090-NUCL51 CROCK

SPACE AND ENERGY IN THE BOLTZMAN EQUATION. THE CODE ITERATES AVAILABLE 3RD QUARTER 1963.

BETWEEN A SPECIAL CALCULATICON USING AN S SUB 4 CYLINDRICAL ORDER FROM PROGRAM DISTRIBUTION CENTER

GEOMETRY CELL CODE AND A SPECTRUM CALCULATION USING TEMPEST II. SPECIFY FILE NUMBER 7090-NUCL5L

CONVERGENCE IS RAPID., TYPICAL RUNNING TIME IS ONE-HALF TO CNE

MINUTE. THE INPUT NECESSARY TO OPERATE BAM IS ESSENTIALLY THE AUTHORS«.R.A. STONE R.H. SHUDDE HeL. FRIECMAN

GEOMETRY OF THE CELL, THE TEMPEST IDENTIFICATION NUMBERS AND

DENSITIES FOR EACH ELEMENT OF EACH REGION, AND THE VARIOLS DIRECT INQUIRIES TC..

OPTIONS. MUCH OF THE DATA FORMALLY NEEDED /CONVERGENCE CRITERIA, R.A. STCNE

EXTRAPOLATION PARAMETERS, ETC./ ARE BUILT INTO BAM. THE ATOMICS INTERNATIONAL

CALCULATICNAL PROCEDURE IS AS FOLLOWS. FIRST, THE TEMPEST II P.0. BOX 309

LIBRARY IS READ IN, FOLLOWED BY ANY ACDITIONAL BINARY AND/OR CANGGA PARK, CALIFORNIA

DECIMAL LIBRARIES AND A CARD WITH THE WORD DATA TG SIGNIFY THAT

ALL LIBRARIES HAVE BEEN READ. NEXT, THE TITLE CARD IS READ, CROCK IS A CODE THAT SCLVES A SERIES COF SEVEN EQUATIONS

FOLLOWED BY THE CASE DATA WHICH IS ENTERED BY MEANS COF THE DECRD DESCRIBING HEAT TRANSFER, FLUID FLCW, METEOROID PROTECTION, ANC

SUBROUTINE. GEOMETRIC PROPERTIES OF A RADIATOR-CONDENSER. THE LAST OF THE
SEVEN EQUATIONS SUMS THE WEIGHT OF THE RADIATOR. PRINTOUT IS

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM EITHER IN TABULAR FORM SHOWING WEIGHT AS A FUNCTION OF THE

MATERIAL. VARIOUS DESIGN PARAMETERS, OR IN ONE LINE SHOWING THE DESIGN
PARAMETERS WHICH GIVE THE MINIMUM WEIGHT CCNFIGURATION.

T090-NUCL48 APWRC-CELCOR REQUESTOR MUST SUBMIT CNE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM
AVAILABLE 3RD QUARTER 1963. MATERIAL.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-NUCL48

7090-NUCL52 SHOCK
AUTHCR...C. GICHELDINGER AVAILABLE 3RD QUARTER 1963.
THE MARTIN COMPANY ORDER FROM PROGRAM DISTRIBUTION CENTER
NUCLEAR DIVISION SPECIFY FILE NUMBER 7090-NUCLS52
BALTIMOREs MARYLAND
AUTHORS+.R.A. STONE R.H. SHUDDE HeL. FRIEDMAN

DIRECT INQUIRIES TO AUTHOR
DIRECT INQUIRIES TOa.
THIS REPORT .CONTAINS A CCMPLETE DESCRIPTION OF THE NUCLEAR R.A. STONE
ANALYSIS CODEs CELCORy A FORTRAN-II PRCGRAM FOR THE IBM 7090 ATOMICS INTERNATIONAL
COMPUTER. CELCOR CALCULATES MULTIPLY LETHARGY LEVEL CELL A DIVISION OF NORTH AMERICAN AVIATICN INC.
CORRECTIONS FCR SPHERICAL, CYLINDRICAL OR SLAB CELLS. FCR THE P.0. BOX 309
SLAB CASEs, A TWO-DIMENSIONAL SYNTHESIS OPTION IS AVAILABLE, CANGGA PARKy CALIFORNIA

ALLOWING CONSIDERATION OF THE FLUX CISTRIBUTION, BOTH
PERPENDICULAR AND PARALLEL TO THE PLANE OF THE SLAB. FLUX
DISTRIBUTIONS MAY BE CALCULATED USING PI CR SN OPTION.* S2, S4,
S6y S8 AND S16 APPROXIMATICNS ARE AVAILABLE IN ALL GECMETRIES
EXCEPT CYLINDRICAL, WHERE STORAGE REQUIREMENTS LIMITED THE
HIGHEST ORDER TO S8. THE REPORT CONTAINS COMPARISONS OF CELCGR
ANALYSIS WITH EXPERIMENTAL RESULTS. THE LATTER INCLUDE
EXPERIMENTAL FINE ACTIVATION DISTRIBUTIONS THROUGH A UNIT CELL,
HETEROGENEOUS-HOMOGENEOUS FUEL ELEMENT SUBSTITUTICN EXPERIMENTS
AND ASSEMBLY OF CLEAN CRITICAL CONFIGURATIONS. ALSO INCLUDED IN
THE REPORT ARE A COMPLETE COVERAGE OF INPUT AND OUTPUT, CPERATING
INSTRUCTIONS, SAMPLE PROBLEM.

SHOCK IS A CODE ANALOGOUS TO CROCK THAT CALCULATES AND OPTIMIZES
THE DESIGN PARAMETERS CF A SPACE RADIATOR THAT REJECTS THE
SENSIBLE HEAT LOST FROM A SINGLE-PHASE FLUID. CGDE INPUT AND
CUTPUT ARE VERY SIMILAR TO THOSE IN CROCK. SINCE, HOWEVER, THERE
IS NO DIRECT RELATIONSHIP BETWEEN PRESSURE DROP AND 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.



PAGE 060 Section B

T7090-NUCL53 APWRC /CROSS SECTION 7090-NUCL56 CCC-3 SHIELDING PROGRAM
LIBRARY/ PACKAGE CCC-3 /14-2 AND 14-3/
AVAILABLE 3RD QUARTER 1963. AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTICN CENTER ORDER FROM PROGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-NUCL53 SPECIFY FILE NUMBER 7090-NUCL56

AUTHOR...T.M. OLSEN AUTHORS..J.T. MARTIN J.P. YALCH W.E. EDWARDS
THE MARTIN COMPANY M.D. MCDONALD
NUCLEAR DIVISION
BALTIMORE, MARYLAND DIRECT INQUIRIES TQ..
RADIATION SHIELDING INFORMATION CENTER
0AK RIDGE NATIONAL LABORATORY
P.C0. BOX
THIS REPORT DESCRIBES A SYSTEM OF IBM TO9OFORTRAN-II AND FAP OAK RIDGE, TENNESSEE
SUBRCUTINES FOR PREPARING PROGRAM ANC CROSS-SECTIGN LIBRARY
TAPES. THESE SUBROUTINES ARE INTENDED PRIMARILY FOR USE WITH THE
ARMY PRESSURIZED WATER REACTOR CODE /APWRC/, BUT MANY OF THEIR
FEATURES AND ADVANTAGES MAKE THEM USEFUL FOR OTHER CODES ALSO,
PARTICULARLY THOSE IN THE PLANNING STAGES. THE PROGRAM LIBRARY
SUBROUTINES ARE ADDED TO AN EXISTING CODE BY MEANS OF A SINGLE
CALL STATEMENT. THEY PROVICE A DIAGNOSTIC EDIT FOR ANY CF ThE
STANDARD FORTRAN-I1 1/0 /INPUT-OUTPUT/ HALTS AND FOR ANY LOGICAL
HALTS WHICH THE PROGRAMMER CARES TG INCLUDE IN FORTRAN-II SOURCE
PROGRAMS. THE SAME ROUTINES ALSO ALLOW ANY PROGRAM CONTAINING
THEM TO BE WRITTEN ON A REFERENCE LIBRARY TAPE WITHOUT NEEC FOR

DIRECT INQUIRIES TO AUTHOR

THE PROGRAM PACKAGE INCLUDES A KERNEL INTEGRATION CGDE, 14-2,

AND A DATA CHECKs 14-3. THE CODEs 14-2, CALCULATES THE
PENETRATION OF NEUTRONS AND GAMMA RAYS IN A REACTOR SHIELD AND
ALSO COMPUTES REACTOR SHIELLC WEIGHTS. SCURCES ARE DESCRIBED IN A
RECTANGULAR COORDINATE SYSTEM AND MUST BE FURNISHED BY THE USER
AS INPUT INFORMATICN. REACTOR AND SHIELD GEOMETRIES ARE
DESCRIBED BY COMBINATIONS CF REGIONS FORMEC BY ROTATION OF
RECTANGLES AND 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

FURTHER MODIFICATION. THIS PROGRAM LIBRARY TAPE IS THE VOLUME, RECTANGULAR PLANE SURFACE, LINE, OR POINT SOURCES MAY BE
FOUNCATION FOR THE AUTCMATED APWRC. CHANNEL TRAPPING IS USED TG DESCRIBED. SOURCE-DENSITY CISTRIBUTIONS, USED AS INPUT
SEARCH FOR A PROGRAM ON THIS TAPE WHILE CALCULATIONS ARE DATA, MUST BE IDENTICAL FOR NEUTRONS AND GAMMA RAYS AND ARE

PROCEEDING IN THE CENTRAL PROCESSING UNIT OF THE COMPUTER. RAPID NON-SEPARABLE. GAMMA—RAY SOURCE ENERGY SPECTRA ARE ASSUMED
PROGRAM ACCESS IS THUS PROVIDED WITHOUT THE DISADVANTAGE OF INDEPENDENT OF POSITION. THE FAST-NEUTRON FLUX OR DOSE-RATE
WRITING LARGE DECKS ON A TEMPORARY MAGNETIC TAPE AT EACH CALCULATION IN HYDROGENOUS MATERIALS UTILIZES ALBERT-WELTON
APPLICATION, AS WITH THE FORTRAN-II CHAIN FUNCTION. THE THEORY. MOMENTS METHOC DIFFERENTIAL NUMBER SPECTRA AND
SUBROUTINES REQUIRE THE FIRST 1700/8 CORE 'LOCATIONS. THE REPORT OIFFERENTIAL SCATTERING GAMMA-RAY ENERGY SPECTRA ARE USED TO
ALSO CCNTAINS ALL NECESSARY INFORMATION FOR GENERATING, USING ANC CCOMPUTE DIFFERENTIAL NEUTRON SPECTRA AND GAMMA-RAY ENERGY
MODIFYING THE THREE CROSS SECTION VERSUS ENERGY FILES REQUIRED BY SPECTRA, RESPECTIVELY. BUILCUP FACTORS COMPUTED BY EMPIRICAL
APWRC.® A 19-LEVEL FILE, A 22~-GROUP FILE AND A 68-GROUP FILE. EXPRESSIONS ARE USED IN CONJUNCTION WITH EXPONENTIAL ATTENUATICN
TO CCMPUTE GAMMA-RAY FLUXES AND DOSE AND ENERGY ABSORPTION RATES.
REQUESTOR MUST SUBMIT CNE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM
MATERIAL.

T7090-NUCLS7 NUCY DEVELOPMENT OF A
GENERAL METHOD OF EXPLICIT SOLUTION TO NUCLIDE CHAIN EQUATIONS
7090-NUCL54 APWRC-SYNFAR-02 AVAILABLE 1ST QUARTER 1964.

ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-NUCL57

AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER

SPECIFY FILE NUMBER 7090-NUCL54
AUTHCR...D<R. VONDY

UNICN CARBIDE NUCLEAR DIVISION
OAK RIDGE NATICNAL LABORATORY
OAK RIDGEy TENNESSEE

AUTHOR...MR. TOM OLSEN
THE MARTIN CO.
NUCLEAR DIVISION
BALTIMORE, MARYLAND
DIRECT INQUIRIES TC AUTHOR
DIRECT INQUIRIES TO AUTHOR
A CALCULATICNAL PROCEDURE CEVELOPED PREVIOUSLY FOR THE
DETERMINATION OF NUCLIDE CONCENTRATICNS AT A POINT IN A REACTOR
AT SUCCESSIVE TIME INTERVALS HAS BEEN MODIFIED AND EXPANDED.
PROGRAMMING SYSTEM— FORTRAN II INCLUDING FAP. NATURE OF PROBLEM PROVISIONS HAVE BEEN INCORPORATED FOR CALCULATION OF REACTION
SOLVED- SYNTHESIS COMPUTATION OF THE STATIC FLUX AND REACTIVITY, RATES AND SUMMED REACTIONS. THE REVISED PROGRAM PERMITS A NUMBER
OR OF THE STABLE PERIOC AND CORRESPONCING FLUX SHAPE, IN XY OR RZ OF SUCCESSIVE CHANGES IN REACTOR GPERATING CONDITIONS, SUCH AS
GEOMETRY. DIRECT COMPUTATION OF THE SAME QUANTITIES IN ONE- CHANGES IN THE RATIO OF FAST-NEUTRCN FLUX TO THERMAL-NEUTRCN
DIMENSIONAL SPHERICAL GECMETRY. UNUSUAL FEATURES- THE CYNAMIC FLUX, TO BE REACILY INCORPORATED INTO A CALCULATION. PROGRAMMING

COMPUTER FOR WHICH CODE IS DESIGNEC- IBM 7090 WITH 32K CORE
PLUS 10 TAPE UNITS., NO CARD READER OR PUNCH REQUIRED.

CALCULATION YIELDS THE INVERSE STABLE PERIOD, AS WELL AS SYSTEM- FORTRAN. THE CALCULATION IS OF NUCLIDE CONCENTRATIONS
K-DYNAMIC, THE K-INSTANTANEOUS, MEAN NEUTRON LIFETIME AND THE AT A POINT IN A REACTOR AT SUCCESSIVE TIME INTERVALS, WITH
EFFECTIVE DELAY FRACTION. PI AND/OR SN SYNTHESIS. PI OR SN EXPOSURE TO A ThC-GROUP NEUTRON FLUX. INFINITE SYSTEM

ADJOINT COMPUTATION OPTION. ANISOTROPIC /PI/ SCATTERING IS CRITICALITY IS CALCULATED. RESTRICTION ON COMPLEXITY OF THE
ALLOWED IN THE SN SOLUTIONS. INHOMOGENEOUS MODERATION SOLLTION PROBLEM- 99 DIFFERENT NUCLICES, 50 NUCLIDE CHAINS, 5C NUCLIDES
FOR REFLECTOR REGIONS. AN INHOMOGENEOUS TRANSPORT SOLLTIGON, IN A CHAIN, 32K MACHINE REQUIRED.

USING A FIXED FISSION OR SLOWING-DOWN SOURCE DISTRIBUTION IS

AVAILABLE. THUS, A THREE-THERMAL GROUP CALCULATION, INCLUDING THE PRIMARY EQUATICNS ARE USED IN A FORM THAT MINIMIZES LOSS GF

SIGNIFICANCE IN SINGLE-PRECISION CALCULATIONS. A PROVISION IS
INCORPORATED FOR CONSICERING INTERLOCKING CHAINS. CIRCULATING
AND NONCIRCULATING NUCLIDES MAY BE CONSICERED IN THE SAME
REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM CALCULATION. CONCENTRATIONS OF SIX NUCLIDES MAY BE ADJUSTED TC
MATERIAL. MAINTAIN CRITICALITY. FLUX LEVELS MAY BE AGJUSTED TC MAINTAIN

THE POWER LEVEL, AND THE RATIO OF FAST-NEUTRON FLUX TO .THERMAL—
NEUTRCN FLUX MAY BE ADJUSTED TO ACCCUNT FOR THE EFFECT OF A
CHANGE IN THE THERMAL MACROSCOPIC ABSORPTION CROSS SECTION. ALL
DATA ARE INPUT, SO PROGRAM CHANGES ARE NOT NECESSARY TO CONSIDER
ANY SITUATION OF INTEREST. REACTION RATES AND SUMMED REACTIONS
MAY BE OBTAINED WITH EACH NUCLIDE. RESGNANCE INTEGRAL
CORRELATIONS ARE USED.

UP-SCATTERING, IS POSSIBLE. EDIT INCLUDES OPTIONAL BENSON-LEHNER
PLOTTING DATA. LOGICAL ERROR DIAGNOSTICS.

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

AUTHOR...DR. S. PREISER
DEVELOPMENT DIVISION
5 NEW STREET 7090-NUCLS58 CCC1 - KERNEL INTEGRATION
WHITE PLAINS, NEW YORK CODE — CALCULATED SOURCES
AVAILABLE 1ST QUARTER 1964.
CRDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-NUCL58

DIRECT INQUIRIES TO AUTHOR

ADVANCED SHIELD CODES CONSIST FO 3 PRCGRAMS, -9- NIUBEs SANE

AND ADCNIS. THES CODES ARE BROKEN DOWN AS FOLLOWS- AUTHCR...BETTY MASKEWITZ

NUCLEAR MATERIALS AND PROPULSION CPERATION
GENERAL ELECTRIC CORP.
CINCINNATI, CHIO

THE CODE /9-NIOBE/ FOR NUMERICALLY INTEGRATING THE
TIME-INDEPENDENT NEUTRON OR GAMMA RAY BOLTZMANN TRANSPORT
EQUATION, ORIGINALLY WRITTEN FOR THE IBM-704, HAS BEEN REVISED
FOR USE ON THE IBM-7090. THE CODE WILL CALCULATE ANGULAR
DISTRIBUTION, TOTAL FLUXES, AND CURRENTS FOR NEUTRONS

/0R PHOTONS/ AS A FUNCTION OF ENERGY /OR WAVE LENGTH/ IN A
FINITE, MULTILAYERED, SPHERICALLY SYMMETRIC CONFIGURATICN.

DIRECT INQUIRIES TO AUTHOR

PROGRAMMING SYSTEM — 7090 SAP/FAP. ~SHIELDING COMPUTER PROGRAM
14-0 EVALUATES POINT-TO-POINT KERNELS AND INTEGRATES OVER SGURCE
REGIONS TC PERFORM REACTOR-SHIELD PENETRATION CALCULATIONS FOR
NEUTRONS AND GAMMA RAYS. NEUTRON ANC GAMMA-RAY FLUXES, SPECTRA,
AND COSE AND ENERGY ABSORPTION RATES CAN BE COMPUTED FOR

SANE-SAGE SOLVES A NEUTRCON OR GAMMA TRANSPORT PROBLEM IN
SPHERICALLY SYMMETRIC MULTILAYER GEOMETRY. THE PROGRAMS COMPUTE

NEUTRON /SANE/ OR GAMMA /SAGE/ FLUXES AT INTERIOR OF THE ASSEMBLY
FAST DCSE 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 MONCENERGETIC SOURCES. THE SAGE PRGGRAM
HANDLES VOLUME DISTRIBUTED MONOENERGETIC GAMMA SCURCES. 32K
CORE. PROGRAM WRITTEN IN FAP AND FORTRAN.

ADCNIS CALCULATES THE SOLUTICN TO THE TRANSPCRT EQUATION FCR
PRIMARY NEUTRONS /OR GAMMAS/ IN A THREE CIMENSIONAL RECTANGULAR
GEOMETRY. THE PROGRAM COMPUTES EITHER NEUTRGN OR GAMMAS FLUXES
AND THEIR STANDARD DEVIATIONS IN EACH OF UP TO 8C REGIONS. BY
USE CF RESPONSE FUNCTIONS, DOSE AND SECONDARY GAMMA RAY SOURCES
CAN BE GENERATED THROUGHOUT THE CONFIGURATION. IN PARTICULAR, THE
CODE HAS PROVED USEFUL IN ANALYZING THE PENETRATION GF NEUTRONS
OR GAMMAS THROUGH DUCTEC SHIELDS. 32K CORE PROGRAMS WRITTEN IN
FORTRAN AND 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 PROGRAM
MATERIAL.

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 REGIONS 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 REACTOR-SHIELD ASSEMBLY
AND ARE ASSOCIATED WITH THE APPROPRIATE GECMETRICAL REGIONS BY
CODE NUMBERS. SOURCE-REGICN INTEGRATICN LIMITS ARE SPECIFIED FCR
EACH GF AS MANY AS SIX SOURCE TYPES, AND LOCATION DIMENSIONS ARE
SPECIFIED FOR THE AXIS OF EACH OF A POSSIBLE 200 SOURCE REGICNS.
SOURCE~-REGION NOCAL POINTS ARE LOCATED BY INTERSECTICN GF AXIAL
LINES IN SHELLS CONCENTRIC ABOUT THE SCURCE REGION AXES AND
PLANES NORMAL TO THE AXES. THE PRGVISIONS FOR SPACING THESE
LINES, SHELLS, AND PLANES PERMIT DESCRIPTION OF CYLINDRICAL
VOLUME, CYLINDRICAL OR PLANE SURFACE, AXIAL CR RADIAL LINE, OR
POINT SOURCES. A DIFFERENT SOURCE-PCINT SPACING IS PERMITTED FOR
EACH SCURCE TYPE.
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T090-NUCL59 CCC2 - KERNEL INTEGRATION
CODE- INPUT SOURCES
. AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-NUCL59

AUTHOR. « +BETTY MASKEWITZ
NUCLEAR MATERIALS AND PROPULSION OPERATION
GENERAL ELECTRIC
CINCINNATIy OHIO

DIRECT INQUIRIES TO AUTHOR

PROGRAMMING SYSTEM - 7090 SAP/FAP. SHIELDING COMPUTER PROGRAM
14-1 EVALUATES POINT-TO-POINT KERNELS AND INTEGRATES OVER SGURCE
REGIONS TO PERFORM REACTOR-SHIELD PENETRATION CALCULATIONS FGR
NEUTRONS AND GAMMA RAYS. NEUTRON AND GAMMA-RAY FLUXES, SPECTRA,
AND DOSE AND ENERGY ABSORPTION RATES CAN BE COMPUTED FOR
POSITIONS IN AND AROUND COMPLEX SHIELDS CONTAINING MULTIPLE
SOURCES DESCRIBED IN A CYLINDRICAL COORDINATE SYSTEM. IN
ADDITION, THE PROGRAM CAN COMPUTE REACTOR SHIELD WEIGHT.
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 AND
TRAPEZOIDS ABOUT THE REACTOR-SHIELD AXIS OR PARALLEL AXES OR BY
TRANSLATION OF CONVEX QUADRILATERALS PARALLEL TO ANY AXIS OF THE
RECTANGULAR COCRDINATE 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-REGION INTEGRATION LIMITS ARE
SPECIFIED FOR EACH OF AS MANY AS SIX SOURCE TYPES, AND 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 SCURCE
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
LINEy OR POINT SOURCES. A DIFFERENT SOURCE-POINT SPACING IS
PERMITTED FOR EACH SOURCE TYPE. SOURCE-DENSITY DISTRIBUTICNS ARE
ASSUMED INDEPENDENT OF ANGULAR POSITION. THE SOURCE DENSITY MUST
BE SPECIFIED AS INPUT FOR EACH RING OF SOURCE POINTS IN EACH
DIFFERENT SOURCE TYPE.

7090-NUCL60 WED
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-NUCL60

AUTHORS..J. ASKEW R+ BRISSENDEN

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

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

T7090-NUCL61
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-NUCL61
AUTHORS..J. ASKEW R. BRISSENDEN
DIRECT INQUIRIES TO..
S. FRANESCON
MATHEMATICS DEPARTMENT
UNIVERSITY COLLEGE
LEICESTER UNIVERSITY
LEICESTERs ENGLAND

THE SOLUTICN OF THE DISCRETE SN EQUATIONS IN A CYLINDRICAL
GEOMETRY. EIGENVALUE OPTION IS REACTIVITY /K SUB EFF/ ONLY.
VOLUME DISTRIBUTED SOURCES ARE ALLOWED, BUT NO SURFACE SOURCES.
RESTRICTIONS ON COMPLEXITY OF THE PROBLEM - THE SPLIT UP OF
ENERGY GROUPS SPACIAL MESH AND SN APPRCXIMATION IS FULLY
VARIABLE, LIMITED ONLY BY THE TOTAL FAST STORAGE CAPACITY OF THE
COMPUTER. SPECIAL FEATURES OF THE CODE - THE COCE IS DESIGNEC
FOR THERMALIZATION PROBLEMS IN LATTICE CELL CONFIGURATIONS, AND
THE GROUP ITERATION SCHEME IS DESIGNED TO CONVERGE QUICKLY IN
THIS SITUATION. THE BCUNDARY CONDITICN IF FREE CR GENERALIZED
NON-LEAKAGE. THE DISCRETE ORDINATES MAY 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.

T7090-NUCL62 MURGATROYD ANALYSIS OF THE
KINETICS OF THE MSRE
AVATLABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-NUCL62

AUTHOR<«+CoWe NESTORy JR.
OAK RIDGE NATIONAL LABORATORY
UNION CARBIDE CORPORATION
U.Se ATOMIC ENERGY COMMISSION
OAK RIDGEsy TENNESSEE

DIRECT INQUIRIES TO AUTHOR

THE IBM 7090 PROGRAM MURGATROYD IS A REVISED AND EXTENDEC
VERSION OF THE IBM 704 PROGRAM PET-I, WHICH SOLVES /BY A
FIFTH-ORDER RUNGE-KUTTA PROCEDURE/ THE COUPLED FIRST-GRDER
DIFFERENTIAL EQUATIONS FOR POWERy DELAYED NEUTRON CONCENTRATION
AND 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
AND TEMPERATURE COEFFICIENTS OF THE FUEL SALT AND GRAPHITE IN THE
MSREy AND OF HEAT TRANSFER BETWEEN THE FUEL AND GRAPHITE.

IN ADDITION, THE INPUT AND OUTPUT SECTIONS OF THE PREVIOUS
PROGRAM WERE MODIFIED TO FACILITATE THE USE OF THE PROGRAM IN
EXTENSIVE PARAMETER STUDIES, AND A CALCULATION OF THE PRESSURE
RISE IN THE CORE WAS INCLUCEC. TYPICAL RUNNING TIMES ARE OF THE
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ORDER OF 12 MILLISECONDS PER TIME STEP- A CALCULATION OF A
30-SECOND POWER HISTORY USING A 10 MILLISECOND TIME STEP REQUIRES
ABOUT 36 SECONDS OF MACHINE TIME.

7090-NUCL63 RATRAP
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-NUCL63

AUTHOR. . «WeB. GREEN
ATOMICS INTERNATIONAL
CANGGA PARKy CALIFORNIA

DIRECT INQUIRIES TO AUTHOR

THE RATRAP CODE COMPUTES DOSE RATE AT SPECIFIED SPATIAL POINTS
ABOUT A SYSTEM OF SNAP GEOMETRY. AN ATTENUATICN MODEL BASEL CN
MEAN FREE PATHS TRAVERSED ALONG A STRAIGHT LINE TRAJECTORY IS
USED. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - 1000 CORE/
REFLECTOR SOURCE POINTS, S50 DOSE POINTS— DIMENSIONS MAY BE
ENTERED IN CENTIMETERS OR INCHES. PRCGRAMMING SYSTEM - FORTRAN

7090-NUCL64
PACKAGE/ 15-2
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-NUCL64

CCC-4 /SHIELDING PROGRAM

AUTHORS « «NoRe BAUMGARDT A. TRAMPUS Je.E. MACDONALD

M.A. CAPO

DIRECT INQUIRIES TO..
RADIATION SHIELDING INFORMATION CENTER
OAK RIDGE NATIONAL LABORATORY
P.0. BOX X
OAK RIDGEs TENNESSEE

THE CODEy 15-2s CALCULATES THE ENERGY SPECTRUM AND ANGULAR
DISTRIBUTION OF GAMMA RAYS AT A POINT DETECTOR DUE TO SINGLE AND
MULTIPLE SCATTERING IN AIR FROM A MONCENERGETIC, MONCDIRECTIONAL
POINT SOURCE. THE SINGLE-SCATTERING CONTRIBUTION 1S COMPUTEC BY
NUMERICAL INTEGRATION WHILE THE CONTRIBUTION DUE TO SECOND- AND
HIGHER-ORDER SCATTERING IS DETERMINED USING MONTE CARLO
TECHNIQUES. TWO OPTIONS IN THE PROGRAM PROVIDE FOR REDUCTION OF
THE VARIANCES OF THE ESTIMATES- /1/ BIASED SAMPLING OF THE
SCATTERING ANGLE AND /2/ EXPONENTIAL TRANSFORMATION. ANOTHER
OPTION ALLOWS THE GENERATION AND TRACKING OF 0.5-MEV PHOTONS
FOLLOWING PAIR-PRODUCTION EVENTS.

7090-20XY0002 CLUSTERING PROGRAM
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-20XY0002

AUTHOR. .+R. BONNER
IBM CORP.y A.S.D.D.
DEPT. 967
PEEKSKILLy 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 THE PRESENCE
OR ABSENCE OF A PARTICULAR ATTRIBUTE. SIMILARITY IS A WEIGHTED
SUM OF ALL THE ATTRIBUTES WHICH ARE IN THE SAME STATE /0 OR 1/
FOR TWO SAMPLES. CLUSTERS ARE FORMED BY CHOOSING A SAMPLE FOR
THE CLUSTER CENTER, CALCULATING SIMILAR SAMPLES ABOUT THE CENTER,
AND CALCULATING THE CHI-SQUARE PROBABILITY OF THE CLUSTER
OCCURRING IF THE ATTRIBUTES WERE INDEPENCENT OF EACH OTHER. 7090
MACHINE WITH 2 CHANNELS AND 32K MEMORY. MAXIMUM /NUMBER OF
ATTRIBUTES X NUMBER SAMPLES/ EQUALS 718K. MAXIMUM OF 359
ATTRIBUTES. FAP PROGRAM WITH FORTRAN SUBROUTINES. 550 SOURCE
STATEMENTS. PROGRAM RUN SUCCESSFULLY ONCE FOR 350 SAMPLES IN
UNDER 2 MINUTES.

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

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

AUTHCRS « <G+ L. BALDWIN R. DRUMMOND
G« HANSEN M. C. MCILROY

D. E. EASTWOOD
V. A. VYSOTTSKY

DIRECT INQUIRIES TOee.
MISS F. L. BUGELY
BELL TELEPHCNE LABORATORIES
MURRAY HILL, NEW JERSEY

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

REQUESTOR MUST SUBMIT 6 TAPES FOR BASIC PROGRAM MATERIAL.

7090-1130RLA14A SMASHT
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1130RLA1l4A

AUTHOR. «+.CARTER L. CCLE
SYS. DEL. CCRP.
2500 COLORADO AVENUE
SANTA MONICA, CALIFORNIA
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7090-1196LLIPLV LINCOLN IPL-V INTERPRETIVE
DIRECT INQUIRIES TO AUTHOR SYSTEM - 709, 7090
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAFV DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1196LLIPLV

A TWO PASS COMPILER LOADING PROGRAM DESIGNED TO REPLACE
THE COMPILER-MCCIFY AND LOAD PARTS OF THE SOS SYSTEM ANC TG
WORK IN CONJUNCTION WITH THE REMAINDER OF THE SOS SYSTEM.

REQUESTOR MUST SUBMIT 2 TAPES FCR BASIC PROGRAM MATERIAL.

7090-1190PK1PM3 INTEGER PROGRAMMING 3
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1190PKIPM3

AUTHOR...C.S. WADE

DIRECT INQUIRIES TOe..
MR.J.J. WADE
IBM CORPORATION
RESEARCH COMPUTING CENTER 1320
THOMAS J.WATSCN RESEARCH CENTER
YORKTOWN HEIGHTS,NEW YORK

CONV.OF' PKFIPO3 FOR 7090 USING FORTRAN EM. 1247

T090-1190PKIP93 INTEGER PROGRAMMING 3
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1190PKIP93

AUTHOR...C.S. WADE

CIRECT INQUIRIES TC..
MR.J.J. WADE
IBM CORPORATICN
RESEARCH COMPUTING CENTER 1330
THOMAS J.WATSCON RESEARCH CENTER
YORKTOWN HEIGHTS,NEW YORK

CONVERSION OF PKFIPO3 FOR 7090 WHICH DOES NOT REQUIRE
FORTRAN MONITOR SYSTEM. CORR. 1246

7090-1191PKIPM2 INTEGER PROGRANNING 2
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1191PKIPM2

AUTHOR...C.S. WADE

DIRECT INQUIRIES T0O..
MR.J.J. WADE
18M CORPORATIGCN
RESEARCH COMPUTING CENTER 13a0
THOMAS J.WATSCN RESEARCH CENTER
YORKTOWN HEIGHTS,NEW YORK

CONV.OF PKFIPO2 FOR 7090 USING FORTRAN EM. CORR. 1237

7090-1191PKIP92 INTEGER PROGRAMMING 2
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1191PKIP92

AUTHOR...C.S. WADE

DIRECT INQUIRIES TOe..
MR.J.J. WADE
IBM CORPORATICN
RESEARCH COMPUTING CENTER 1320
THOMAS J.WATSON RESEARCH CENTER
YCRKTOWN HEIGHTS,NEW YORK

CONVERSION OF PKFIPO2 FOR 7090 WHICH DOES NOT REQUIRE
FORTRAN MONITOR SYSTEM. CORR. 1237

7090-1192PKIPML INTEGER PROGRAMMING 1
AVAILABLE 4TH QUARTER 1961.
ORDER FRCM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7C90-1192PKIPM1

AUTHOR...C.S. WADE

DIRECT INQUIRIES TC..
MR.J.J. WADE
I1BM CORPORATICN
RESEARCH COMPUTING CENTER 1330
THOMAS J.WATSON RESEARCH CENTER
YORKTOWN HEIGHTS,NEW YORK

CONVERSION OF PKFIPO1 FOR 7090 USING FORTRAN MONITOR
SYSTEM.

7090-1192PKIP91 INTEGER PROGRAMMING 1
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1192PKIP91

AUTHOR...C.S. WADE

DIRECT INQUIRIES TO..
MR.J.J. WACE
IBM CORPORATION
RESEARCH COMPUTING CENTER 13a0
THOMAS J.WATSON RESEARCH CENTER
YORKTOWN HEIGHTS,NEW YORK

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

AUTHORS..B. F. GREEN Ae Ko WOLF

DIRECT INQUIRIES TO..
Ae Ko WOLF
MASSACHUSETTS INSTITUTE OF TECHNOLCGY
LINCCLN LABORATORY
LEXINGTON 73, MASSACHUSETTS

TC EXECUTE PROGRAMS WRITTEN IN IPLV AS DESCRIBED IN RAND
CORP PAPERS, P-1929, P1897, P1918, 1960. THE SYSTEM
CONTAINS AN ASSEMBLER, INTERPRETERy 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 TABLE, BINARY DECKy 2 WRITE TAPE CARCS,
CALL AND FIX, RESUME, TR TO START CARD. BINARY CECK MUST
FOLLGW UPPER BINARY OCTAL LOADER. CORR. 1223

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL.

T090-1197LLBAM BOOLEAN ALGEBRA MINIMIZER
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1197LLBAM

AUTHOR...C. R. BURGESS
MASSACHUSETTS INSTITUTE OF TECHNOLOGY
LINCOLN LABORATORY
LEXINGTON 73, MASSACHUSETTS

DIRECT INQUIRIES TO AUTHOR

FINDS THE TWO-LEVEL MINIMUM SUM OF PRODUCTS OR PRODUCT
OF SUMS FORM FOR SETS OF SIMULTANEGUS BOOLEAN EQUATICNS.
HAS THE CAPABILITY OF MINIMIZING UP TO 36 SIMULTANEOUS
BOOLEAN EQUATICNSy EACH OF WHICH CONTAINS UP TG 36
INDEPENDENT VARIABLES.

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL.

7090-12111QMDLD 1IQ MOD LOADER
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-12111QMDLD

AUTHOR...LT. RAY R. HANSEN

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

EDITS AN A5 SOS PUNCH SQUOZE TAPE AND A MOD PACKAGE CF
CONTROL CARDS AND MODIFICATIONS TO PRODUCE AN A3 SOS
PROGRAM INPUT TAPE. ELIMINATES PUNCHING SQUOZE DECKS AND
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 7090-12291QCSOS

AUTHOR. .. EUGENE E. MITCHELL

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

CALLS IN A SELECTED SOS PROGRAM

FROM A MASTER SQUOZE TAPE, MODIFIES PROGRAM VIA &&90 95

459 /1F DESIRED/ AND 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 ENDMOD. SENSE SWITCH 6 IS USED TO OBLITERATE GO
CARD FOLLOWING SQUCZE /FOR PUNCH SQUOZE ONLY/. LOAD TAPE
IS SIMULATED AT END OF THIS LOADER PROGRAM. EITHER A GO OR
PS CARD FOLLOWING JOB CARD IN READER DETERMINES ACTION.

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

AUTHOR...MR. OKAN GUREL
INTERNATICNAL BUSINESS MACHINES CORP.
1271 AVENUE OF AMERICAS
NEW YORK 22y N. Y.

DIRECT INQUIRIES TO AUTHOR

THIS PROGRAM GIVES COORDINATES OF POINTS CN A CURVE

DEFINED BY AN EQUATION OF THE FORM F/XsY»ZK/-0 WHERE ZK ARE
THE PARAMETERS ENTERING THE FUNCTICNy/K-1424344/. OQUTPUT
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 TQ..
R. A. KENNEDY
BELL TELEPHONE LABORATORIES, INC.
MURRAY HILLs NEW JERSEY

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

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. THE OTHER TWO INDEXES ARE
OUTPUT AS A MIXED CARD FILE OF /1/ AUTHORS AND /2/ PROJECT
NUMBERS. EXCEPT FCR THE BE SYS INPUT, OUTPUT AND TAPE
CONTROL ROUTINES, THIS IS AN INDEPENDENT PRUGRAM.

REQUESTOR MUST SUBMIT 2 TAPES FOR BASIC PROGRAM MATERIAL.

T090-1250SMDASS DATASS /DATA ASSEMBLY/
SECTION OF LP DECOMPOSITION CODE
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1250SMDASS

AUTHOR...A. R. FRIEDENHEIT
SOCONY OIL CO.
OPERATICNS ANALYSIS DEPT.
150 E 42ND ST.
NEW YORK 17 N.Y.

DIRECT INQUIRIES TO AUTHOR

COMPLEMENTS SMDCOM /Q.V./, THE SOLUTICN OBTAINING SECTION.
INPUT FROM ONE OR MORE BCD TAPES, FIRST MASTER LP ANC THEN
ANY NUMBER SUBPRGBLEMS, EACH EITHER AN LP IN LP/90 FORMAT.
MAXIMUM 90 NUMERIC ROWSs 500 COLS., 3600 NON-ZERO TERMS /OR
AN ALLOCATION-TRANSP. TYPE IN APPROX. DENNIS MIT FORMAT/.
MAX. 166 SOURCESs 4500 DEMANDS, 11,092 NON-INFINITE COSTS.
ASCERTAINS INTERACTION VECTORS, RESHUFFLES AND PACKS CATA,.
ERROR CHECKS, ETC.ETC. CUTPUT /MLP AT ENC/ TO ONE BINARY
DATA TAPE FOR SUBSEQUENT READING/SOLVING BY DECCMP SECTION.

7090-1251SMDCOM  DECOMP /SOL.—-OBTAINING/
SECTICON OF LP DECOMPOSITION
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1251SMDCOM

AUTHOR...A.Ce WILLIAMS

DIRECT INQUIRIES TC..
ARTHUR R. FRIEDENHEIT
SOCCNY MOBIL OIL CO.
OPERATIONS ANALYSIS DEPT.
150 E 42ND STREET
NEW YORK 17 N.Y.

COMPLEMENTS SMDASS /Q.V./, THE DATA-ASSEMBLY SECTION. USES
DANTZIG-WOLFE DECOMPOSITION ALGORITHM, REVISED SIMPLEX WITH
90X90 DBL. PREC. EXPLICIT INVERSE, TWO PHASES. ONE PROPOSAL
VECTOR FROM EACH SUBPROBLEM SENT TO MPL /EXTREMAL PROBLEM/
EACH D ITER., HOMOG. SCL. WHEN UNBCUNDED. NATURAL DIST.
UNDER NEW SOURCE PCTENTIALS FOR -ALLOCATION TYPES. DELTAJS
DIVIDED BY SUM ABS. VALUES INNER PRODUCT. PRESENT LIMIT 16
SUBPROGRAMS EASILY EXPANDEC. TOTAL TIME REDUCABLE BY FAP—
CODING INPUT-OUTPUT, ETCETARA

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL.

7090-1252NUINDI  THIRTYSIX SENSE-SWITCH
SIMULATOR, SETTER AND TESTER
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1252NUINDI

AUTHOR. . .ROGER VAN NORTON
NeY.U.—A.E.C.
4 WASHINGTON PL.
NEW YORK 3 NoYeo

DIRECT INQUIRIES TO AUTHOR
THIS IS A LOADs TEST, ALTER SENSE INDICATORS FORTRAN/FAP
SUBROUTINE FORTRAN/FAP CODED. THE PURPOSE OF THIS
SUBROUTINE IS TO PROVIDE A MEANS FOR LOADING /SETTING/s
TESTING, ALTERING UP TC 36 SIMULATED SENSE-SWITCHES USING
THE SENSE INDICATORS ANC A STORED WORD.

7090-1253BSFIOC 704 FORTRAN INPUT-QUTPUT
LIST SIMULATOR FOR THE 7090
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTICON CENTER
SPECIFY FILE NUMBER 7090-1253BSFIOC

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

DIRECT INQUIRIES TO AUTHOR

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

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

AUTHOR...RUTH LEES
«YeUs-A.E.C.
4 WASHINGTON PL.
NEW YORK 3 N.Ye
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DIRECT INQUIRIES TO AUTHOR

THE PURPOSE OF THIS SUBROUTINE IS TO ENABLE THE PROGRAMMER
TO TAKE AN ARRAY STORED FRCNTWARDS /I.E. IN ORDER OF
INCREASING ABSOLUTE STORAGE LOCATIONS/ AND STORE IT BACK-
WARDS IN THE SAME BLOCK OF MEMORY FCR USE BY A FCRTRAN
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 SUBRCOUTINE PROVIDES ALTERNATE METHODS FOR DEALING
WITH A FLOATING POINT GVERFLOW 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 T0O..
LOUIS G. KELLY
APPLIED PHYSICS LAB
JOHN HOPKINS UNIV.
8621 GEORGIA AVE.
SILVER SPRING MD.

THIS SUBROUTINE FINDS A LOCAL MINIMUM OF A CONTINUOUS
FUNCTICN OF N VARIABLES. A SYSTEMATIC SEARCHING PROCEDURE
IS USED. SENSE INDICATORS 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 OR SAP-TYPE
PROGRAMS. 221 STORAGE LOCATIONS ARE REQUIREC.

7090-1260SOCHEB CHEBYSEV POLYNOMIAL
APPROXIMATION
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1260SOCHEB

AUTHORS..L. J. DERR M. J. KUNIN

DIRECT INQUIRIES TO..
L. J. DERR
SHELL OIL COMPANY
DATA PROCESSING DEPARTMENT
111 WEST S50TH STREET
NEW YORK 20 NEW YORK

FITS A CURVE 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/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 OPTICON TO SMOOTH THE DATA.

7090-1284NUTPB FAP FOR FORTRAN S READ TAPE,
WRITE TAPE
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1284NUTPB

AUTHOR...FLORENCE RAGLISA
N.Y.U.-A.E.C.
4 WASHINGTON PL
NEW YORK 3 N.Y.

DIRECT INQUIRIES TGO AUTHOR

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

7090-1285NUCBSS COLUMN BINARY SYMBOLIC
SUBROUTINE LOADER
AVAILABLE 1ST QUARTER 1962.
ORDER FRCM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1285NUCBSS

AUTHOR...ANNAMARY MC CANN
NeY.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

/A/ THOSE CARDS LOADABLE BY BSS LOADER

/B/ ABSOLUTE CARDS DESCRIBED IN FAP PROGRAMMERS MANUAL
/C/ CONTROL CARDS NECESSARY FOR THIS PROGRAM /NU CsBB/

7090-1286NUCPP 7090 I-0 SUBROUTINE
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1286NUCPP
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7090-1299URGAM2 GAMMA /A.X/ GAMMA /A/ &

AUTHOR...FLORENCE RAGUSA POISSON TERM IN DOUBLE PRECISION
NeYeUe=A.E.Ce AVAILABLE 2ND QUARTER 1962.
4 WASHINGTON PLACE ORDER FROM PROGRAM DISTRIBUTION CENTER
NEW YORK 3 NoY. ~ SPECIFY FILE NUMBER 7090-1299URGAM2
DIRECT INQUIRIES TO AUTHOR AUTHOR.<+JOHN Re WHITTLESEY
THIS IS A FAP SUBROUTINE TO BE USED BY FAP PROGRAMS TO DIRECT INGQUIRIES TO..
PERFORM THE I-C OPERATIONS-READ PRINT PUNCH. THIS IS TO BE RUTH HORGAN
USED INSTEAD OF NU SNUP TO CONSERVE MEMORY SPACE IF THESE UCLA COMPUTING FACILITY
ARE THE ONLY I-C OPERATICONS NEECEC. 405 HILGARD AVE.
LOS ANGELES 24 CALIF.
7090-1287NUTPD A FAP SUBPROGRAM TO BE USED EXTENDS THE INTERNAL ACCURACY OF GAMA /DIST. 1177/ FROM SIX
BY FAP PROGRAMS TO 10 & DIGITS. GAMMA /A,X/ IS DEFINED AS THE INTEGRAL FROM
AVAILABLE 1ST QUARTER 1962. X TO INFINITY CF EXP /-U/ TIMES U TO THE /A-1/TH POWER DU.
ORDER FROM PROGRAM DISTRIBUTION CENTER GAM=GAMMA /AsX/ GAMMA /A/ 1S THE NORMALIZED INTEGRAL.
SPECIFY FILE NUMBER 7090-1287NUTPD THE INPUT-OUTPUT ARGUMENTS /A,XyGAMy1-GAMsH, ETC.../ ARE IN
SINGLE-PRECISION, BUT CAN BE CHANGED TO DOUBLE-PROCISION BY
AUTHOR...FLORENCE RAGUSA AN EASY SEVEN CARD SUBSTITUTION IN THE FORTRAN PROGRAM.

NeYoUea—ALELCe
4 WASHINGTON PLACE

NEW YORK 3,4 N.Y. 7090-1300IKLP90 LINEAR PROGRAMMING SYSTEM -
SUCCESSOR TO SCROL
DIRECT INQUIRIES TO AUTHOR AVAILABLE 2ND QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER

TO PERFORM THE FORTRAN I-0 OPERATIONS READ INPUT TAPE, SPECIFY FILE NUMBER 7090-1300IKLP90
WRITE OUTPUT TAPE, TO BE USED INSTEAD OF NU SNUP TO
CONSERVE MEMORY SPACE IF THESE ARE ONLY I-0 OPERATIONS AUTHORS..C~E~I-R TECHNICAL SERVICES DEPARTMENT
NEEDED.

DIRECT INQUIRIES TO..
G. He. LOLMAUGH, HEAD

7090-1288NUPOS FAP FOR FORTRANS BKSP TAPEs TECHNICAL SERVICES DEPARTMENT
REW TAPE, WRITE E-O-F INFORMATION PROCESSING TECHNOLCGY CIV
AVAILABLE 1ST QUARTER 1962. C-E-I-R CORPORATE HEADQUARTERS
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1288NUPOS LP/90 IS A COMPLETE PROGRAMMING AND OPERATING SYSTEM
INCLUDING A SYSTEM ASSEMBLER. ALL I/0 STANDARDIZED AND
AUTHOR...FLORENCE RAGUSA CENTRALIZED - OVER 30 AGENDA ITEMS, ELABORATE DATA INPUT
NeYoeUe-A.ELCo AND CUTPUT. ROWS AS WELL AS COLUMNS MAY HAVE MNEMONIC
4 WASHINGTCN PLACE NAMES. VERY FAST DUE TO IMPROVED I/0 AND ALGORITHMIC
NEW YORK 3, NEW YORK TECHNIQUES. FEATURES DOUBLE PRECISION. HANCLES 1024
ROWS. BUILT-IN PROVISIONS SIMPLIFY DEBUGGING MACHINE,
DIRECT INQUIRIES TO AUTHOR PROGRAMMING AND FORMULATION ERRORS. CORR. DIST. 1213

VCIDED BY SD NC. 1300
THIS IS A FAP SUBPROGRAM TO BE USED BY FAP PRGGRAMS TO
PERFORM THE FORTRAN I-0 OPERATIONS....BACKSPACE TAPE, REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL.
REWIND TAPE, WRITE END OF FILE. IT IS TO BE USED INSTEAD
OF NU SNUP TO CONSERVE MEMORY SPACE IF THESE ARE THE ONLY

1-0 CPERATIONS NEEDED. 7090-1308MIMAD A GENERAL PURPOSE ALGEBRAIC
COMPILER
AVAILABLE 2ND QUARTER 1962.
T7090-1289SOSNAP REGRESSION ANALYSIS PROGRAM CRDER FROM PROGRAM CISTRIBUTION CENTER
AVAILABLE 1ST QUARTER 1962. SPECIFY FILE NUMBER 7090-1308MIMAD
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1289SOSNAP AUTHORS..DR. F. J. CORBATO R.C. DALEY MeM. DAGGETT
AUTHOR. ..M. J. KUNIN DIRECT INQUIRIES TQ..
SHELL OIL COMPANY DR. F. J. CORBATO
DATA PROCESSING DEPT. CCMPUTATION CENTER
111 WEST SOTH STREET MASSACHUSETTS INSTITUTE OF TECHNOLOGY
NEW YORK 20, NEW YORK CAMBRIDGEs MASS.
DIRECT INQUIRIES TO AUTHOR FOR USE IN THE FORTRAN/FAP 709/7090 32K MONITOR SYSTEM,
VERSION 2.

GIVES A LEAST SQUARES FIT OF AN UNLIMITED NUMBER QOF

CBSERVATIONS TO EQUATICNS OF UP TO 30 TERMS, 9 OF WHICH MAY REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL.
BE DEPENDENT, IN A SINGLE RUN. 30 TRANSFORMATIONS MAY BE

MADE TO FORM NON-LINEAR TERMS WHICH ARE HANDLED AS LINEAR

VARIABLES. SNAP GIVES MANY OF THE COMMON STATISTICAL TESTS 7090-1311BSBICP BUFFERED INPUT/OUTPUT
ON THE RESULTS, AND RECALCULATES DEPENDENT VARIABLES. PACKAGE FOR FORTRAN
OBSERVATIONS MAY BE WEIGHTED. THERE ARE OPTIONS TO FORCE AVAILABLE 3RD QUARTER 1962.
THE CURVE THROUGH THE ORIGIN AND TO DELETE VARIABLES HAVING ORDER FROM PROGRAM DISTRIBUTION CENTER
AN INSIGNIFICANT VALUE. SPECIFY FILE NUMBER 7090-1311BSBIOP
AUTHOR...RCBERT A HOODES
7090-1292SIGLSP GENERAL LEAST SQUARES PENN. JERSEY TRANSPORTATION STUDY
PROGRAM 51ST & PARKSIDE AVE.
AVAILABLE 1ST QUARTER 1962. PHILADELPHIA 31 PA.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1292SIGLSP DIRECT INQUIRIES TO AUTHOR
AUTHORS..P. L. KADAKIA Ge. M. JOHNSON PROVIDES FAST, FLEXIBLE, BUFFERED INPUT/CUTPUT OF BINARY
AND BCD TAPE RECORDS IN A FORTRAN PROGRAM. DATA CHANNEL
DIRECT INQUIRIES TO.. TRAP FEATURE IS EMPLOYED. NO CONVERSION FEATURE IS AVAIL-
P. L. KADAKIA ABLE FOR BCD TAPE RECORDS.

SMITHSONIAN OBSERVATORY
60 GARDEN ST.

CAMBRIDGE 38 MASS. 7090-1312EO0TANZ FORTRAN TANGENT OF A COMPLEX
ARGUMENT
LEAST SQUARES SOLUTICON TO NORMAL EQUATIONS WITH NUMBER OF AVAILABLE 3RD QUARTER 1962.
UNKNOWNS LESS THAN OR EQUAL TO THE NUMBER OF EQUATIONS FCR ORDER FROM PROGRAM DISTRIBUTION CENTER
CASES WITH OR WITHOUT WEIGHTS. THE ROUTINE DETERMINES THE SPECIFY FILE NUMBER 7090-1312EOTANZ
SOLUTICN VECTORy THE RESIDUALS, THE STANDARD ERRORS FOR THE
SOLUTION VECTORs THE VARIANCE-COVARIANCE MATRIX, AND THE AUTHOR...P. G« BURKE

INVERSE MATRIX. VOIDS DISTRIBUTION NO. 1243 SI LSQR
DIRECT INQUIRIES TQ..
HARGLD HANERFELD

7090-1294MDGSIR GENERAL SYMBOLIC INPUT LAWRENCE RADIATICN LABORATORY
ROUTINE /FORTRAN/ UNIVERSITY OF CALIFORNIA
AVAILABLE 1ST QUARTER 1962. BERKELEY 4 CALIFORNIA
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1294MDGSIR COMPUTES TAN Z WHERE Z CAN TAKE ALL COMPLEX VALUES EXCEPT

HALF 0ODD MULTIPLES OF PI.
AUTHORS..STEPHEN P. LUBECK R. BIXBY SMITH

DIRECT INQUIRIES TQ.. 7090-1313EOHYPR FORTRAN HYPERGEOMETRIC
STEPHEN P. LUBECK FUNCTION
MARTIN MARIETTA CORP. AEROSPACE DIV. AVAILABLE 3RD QUARTER 1962.
P.0. BOX 179 ORDER FRCM PROGRAM DISTRIBUTION CENTER
DENVER, COLORADO SPECIFY FILE NUMBER 7090-1313ECHYPR
GSIR PROVIDES A FORTRAN INPUT ROUTINE TO READ DECIMAL CATA AUTHCR...P. G. BURKE

IN ARBITRARY FORMATS AND STORE THE CONVERTED DATA BY INPUT
SYMBCL OR ABSOLUTE OCTAL LOCATION. IN ACDITION ALPHAMERIC
DATA AND TWELVE DIGIT OCTAL NUMBERS MAY BE INPUT. EACH
INPUT CARD IS PRINTED WHEN READ TO PROVICE A LISTING OF THE
INPUT DECK.
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DIRECT INQUIRIES TC..
HAROLD HANERFELD
LAWRENCE RADIATION LABORATORY
UNIVERSITY OF CALIFORNIA
BERKELEY 4 CALIFORNIA

COMPUTES THE HYPERGEOMETRIC FUNCTION F OF A,BsCs AND Z
WHERE A;Bs, AND C ARE COMPLEX AND Z IS REAL AND LESS THAN
ONE. A,By AND C CAN TAKE ON ANY COMPLEX VALUES EXCEPT ZERQ
AND THE NEGATIVE INTEGERS.

7090-1314E0GAMA FORTRAN GAMMA FUNCTION OF A
COMPLEX ARGUMENT
AVAILABLE 3RD QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY 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 TAKE ALL CCMPLEX VALUES
EXCEPT THE NEGATIVE INTEGERS AND ZERO.

7090-1315E0BESL FORTRAN BESSEL FUNCTIONS OF
COMPLEX ORDER AND ARGUMENT
AVAILABLE 3RD QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1315ECBESL

AUTHORS..P.G. BURKE C. TATE

DIRECT INQUIRIES V0..
HAROLD HANERFELD
LAWRENCE RADIATION LABORATORY
UNIVERSITY OF CALIFCRNIA
BERKELEY 4 CALIFORNIA

COMPUTES J SUB N OF Z TIMES SQUARE ROCT OF P1 Z/2 AND D/DZ
OF THE ABOVE. N CAN BE ANY COMPLEX VALUE EXCEPT NEGATIVE
INTEGERS AND 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 CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1316EOQLEGN

AUTHOR...P. G. BURKE

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

COMPUTES LEGENDRE FUNCTIONS OF THE FIRST AND SECCND KIND.

7090-1318BSINCT TAPE INPUT-OUTPUT
SUBROUTINE, BUFFERED AND TRAPPED
AVAILABLE 3RD QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1318BSINOT

AUTHOR...DAVID 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 BLOCKS OF TAPE RECORDS. IT USES THE
DATA CHANNEL TRAP, & PROVIDES SIMULTANEOUS OPERATION OF THE
DATA CHANNELS AND THE CPU. IT USES A MINIMUM OF STORAGE
AND IS DESIGNED TO IMITATE SIMPLEy SEQUENTIAL PROCESSING.

7090-13198SBI0H FORTRAN BUFFERED
INPUT/OUTPUT HOLLERITH
AVAILABLE 3RD QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1319BSBIOH

AUTHOR. . .ROBERT ‘A. HOODES
PENN. JERSEY TRANSPORTATION STUCY
51ST & PARKSIDE AVE.
PHILADELPHIA 31 PA.

DIRECT INQUIRIES TO AUTHOR

A £IPLACEMENT FOR IB9ICH WHICH OFFERS THE FORTRAN
PRIGRAMMER COMPLETE BUFFERING OF BCD TAPE TRANSMISSION WITH
USc OF DATA CHANNEL TRAP, INPUT/OUTPUT CF VARIABLE LENGTH
TAPE RECORDS OF AN ARBITRARY NUMBER OF WCRDS, PROGRAMABLE
END OF FILEs, END OF TAPE, ILLEGAL CHARACTER AND REDUNDANCY
INDICATIONS, USE OF J SPECIFICATION IN FORMAT STATEMENT

FOR FULL WORD INTEGER CONVERSION.

7090-13250REGNH EIGENVALUES OF AN HERMITIAN
MATRIX
AVAILABLE 3RD QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-13250REGNH

AUTHOR...R. E. FUNDERLIC
UNION CARBIDE NUCLEAR CC.
P.0. 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 71785N-3
LOCATIONS PLUS 2N /N&U/2/ LOCATIONS FCR INPUT-QUTPUT
ARGUNENTS.

7090-1326PNLMAP FORTRAN LIBRARY MAPPER
AVAILABLE 3RD QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1326PNLMAP

AUTHOR...B. GALLMC
RESEARCH INSTITUTE OF NATL. DEFENCE
FOA 429
FACK, STOCKHCLM 80 SWEDEN

DIRECT INQUIRIES TO AUTHOR

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

7090-1328SOTRCO  SOTRC-DENNIS METHOD
TRANSPORTATION CODE
AVAILABLE 3RD QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1328SCTRCO

AUTHOR. . .ROBERT KOMAR
SHELL OIL CCMPANY
111 WEST 50TH STREET
NEW YORK 20, NEW YORK

DIRECT INQUIRIES TO AUTHOR

SOLVES TRANSPCRTATION-TYPE LINEAR PROGRAMMING PROBLEMS ON
THE 7090 USING JACK DENNIS ADAPTATION OF THE STEPPING STONE
METHOD. SOLVES PROBLEMS HAVING A TOTAL OF UP TO 6C00
SUPPLIES AND DEMANDS.

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PRCGRAM MATERIAL.

7090-1330WCPERT PERT /PROGRAM EVALUATION AND
REVIEW TECHNIQUE/
AVAILABLE 3RD QUARTER 1962«
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1330WCPERT

AUTHOR...SGL W. VALENTINE
ASNCDP
WRIGHT-PATTERSON AIR FORSE BASE
HIO

DIRECT INQUIRIES TO AUTHCR

A MANAGEMENT PROJECT USED TO EVALUATE, ANALYZE AND PLAN THE
SCHEDULED DEVELOPMENT OF A RESEARCH AND CEVELOP. PROGRAM.
REQUIRES THE FORMULATIGN AND DEVELOPMENT OF A SEQUENCED
NETWORK OF THE MANY TASKS NECESSARY FOR THE ATTAINMENT OF

A FINAL OBJECTIVE. FORTRAN II MONITOR SYSTEM. REQUIRES 6
ADDITIONAL TAPES.

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL.

7090-1331PKMAP CONTOUR MAP OF FUNCTION
AVAILABLE 3RD GQUARTER 1962.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1331PKMAP

AUTHOR...MR. J. J. WADE
IBM CORPORATION
RESEARCH COMPUTING CENTER 13-0
THOMAS J. WATSON RESEARCH CENTER
YORKTOWN HEIGHTSy NEW YORK

DIRECT INQUIRIES TO AUTHCR

PRODUCES A CONTOUR MAP OF A FUNCTIONs WHEN VALUES OF THE
FUNCTICN ARE GIVEN AS ELEMENTS OF A MATRIX BY GNE OF TWO
METHODS. FOR BOTH METHODS, THE ELEMENTS ARE SORTED INTO
NUMERICALLY ASCENDING ORDER. THEY ARE THEN CIVIDED INTO A
SPECIFIED NUMBER OF SEGMENTS AS FOLLOWS. /1/ ALL SEGMENTS
HAVE NUMERICAL RANGES OF THE SAME LENGTH, OR /2/ ALL
SEGMENTS HAVE THE SAME NUMBER OF ELEMENTS. MAXIMUM ARRAY
SIZE 1S 100X100. 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 DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1332PKPLOT

AUTHCR...W. R. WHITTLE
IBM CORPORATION
186 JORALEMON STREET
BROOKLYN 1y NEW YORK

DIRECT INQUIRIES TG AUTHOR

THIS PROGRAM PLOTS UP TO FGUR FUNCTIONS SIMULTANEGUSLY AND
PLACES THE RESULTING GRAPH ON A TAPE TO BE PRINTED
GFF-LINE. PROVIDES AUTOMATIC SCALING AND THE OPTION OF
LABELING. DESIGNED TO BE USED WITH A FORTRAN PROGRAM.
REQUIRES NC OTHER PROGRAMS BUT IOU TABLE IN PK PLOT 2 MUST
BE MCDIFIED.

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL.

065
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7090-1333SCBSMR  BIDIRECTIONAL STEPWISE
MULTIPLE REGRESSION-FORTRAN PRG
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1333SCBSMR
AUTHORS..R. BAER P. JOHN L. TORNHEIM
DIRECT INQUIRIES TO..
R. BAER
STANCARD OIL OF CALIFCORNIA
225 BUSH ST.
SAN FRANCISCO CALIF.

A MULTIPLE REGRESSION PROGRAM IN WHICH SCLUTIONS ARE
FOUNC FOR WHICH ONLY THE VARIABLES IN CERTAIN SUBSETS OF
THE SET OF INDEPENDENT VARIABLES ARE ALLOWED TO HAVE
NONZERO COEFFICIENTS. THESE SUBSETS ARE CHOSEN BY HAVING
A VARIABLE ADJOINED TO OR DELETED FROM A PREVIOUS SUBSET
AND ARE THE BEST SET FOUND FOR THAT MANY VARIABLES uP TO
THAT STAGEs ACCORDING TO THE CRITERION OF LEAST SQUARES.
THIS PROGRAM IS A STANDARD FORTRAN MONITGR JCB.

7090-1334JPGAL . GAUSSIAN OR LOBATTO
INTEGRATION SUBROUTINE
AVAILABLE 4TH’ QUARTER 1962.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1334JPGAL

AUTHOR...R. JIRKA
JET PROPULSION
4800 OAK GROVE DRIVE
PASADENA 3, CALIF.

DIRECT INQUIRIES TO AUTHOR

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

T7090-1335WHCAN CYLINDER ANALYSIS
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1335WHCAN

AUTHOR. . .W. KUNKEL
WESTINGHOUSE ELECTRIC CORP.
EAST PITTS. PA.

DIRECT INQUIRIES TO AUTHOR

CALCULATES THE STRESSES IN CYL. GECMETRIES CAUSEC BY
IMPOSED LOADS. IT SCLVES THE SYSTEM OF RESTRAINTS BY USING
THE SHORT CYLINDER COEFFICIENTS DEVELOPED IN THE THEORY OF
BEAMS ON ELASTIC FOUNDATION. DEFLECTICNS, ROTATIONS, AND
THREE PRINCIPAL STRESSES ARE CALCULATED AT A NUMBER OF
PCINTS THROUGHOUT THE GEOMETRY. RESTRICTIONS NO OTHER
ROUTINES ARE RECUIRED BUT THE STANDARD LIBRARY ROUTINES
FROM TAPE A FORTRAN PROGRAM MACHINE REQUIREMENTS 7090 16K

3 TAPES INPUT, OUTPUT, AND LIBRARY. NO DRUM.

T090-1336TJWRAP MEIGHTED REGRESSION ANALYSIS
PROGRAM
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1336TJWRAP

AUTHOR. ..M. FIMPLE
SANDIA CCRPCRATION
SANCIA BASE
ALBUQUERQUE NEW MEXICO

DIRECT INQUIRIES TO AUTHOR

PERFORMS MULTIPLE LINEAR REGRESSION ON AS MANY AS 80
INDEPENDENT AND 25 DEPENCENT VARIABLES. WEIGHTED OBSERVA-
TICNS OPTIONAL. TRANSFORMATIONS AND CODING OF INPUT DATA
BY SIMPLE INTERPRETIVE SYSTEM. SELECTS SIGNIFICANT SUBSET
OF INDEPENDENT VARIABLES BY FIXED F OR FIXED PROBABILITY,
DELETING LEAST SIGNIFICANT VARIABLES CNE AT A TIME. CUTPUT
INCLUDES REGRESSION ANC CORRELATIGN PARAMETERS AT EACh
STEP. FINAL LISTING OF RESICUALS AND DATA OPTIONAL. PRO-
GRAMMED IN FORTRAN AND FAP FCR 709/9C FORTRAN MONITOR
OPERATION. / 32K CORE REQUIRED /

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL.

T7090-1342ERLPA
DATA CORRECTION
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1342ERLPA

PROGRAM FOR X-RAY INTENSITY

AUTHOR...J. VAN DEN HENDE
ESSO RESEARCH & ENGINEERING
P.0. BOX 209
MADISON N.J.

DIRECT INQUIRIES TO AUTHOR

IT CCRRECTS FOR EQUI-INCLINATION AND NORMAL-BEAM
DATA, FOR SPHERICAL AND CYLINDRICAL SPECIMENS. THE PROGRAM
IS INTENDED FOR USE WITH THE 1B MONITCR.

7090-1343ERSCO
ANGLE SETTINGS
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1343ERSCO

PROGRAM FOR CALCULATION OF

AUTHOR...J. VAN DEN HENDE

Section B

CONTINUEC FRCM PRIOR CCLUMN--
ESSC RESEARCH & ENGINEERING
P.C. 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. FORTRAN MONITOR.

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

CRYSTALLOGRAPHIC FOURIER

AUTHORS..W. SLY D. SHOEMAKER Js VAN DEN HENCE
DIRECT INQUIRIES TO..

Jeo VAN DEN HENDE

ESSO RESEARCH AND ENGINEERING

P. 0. BOX 209

MADISON N.J.

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

7090-1346ME3DLS THREE DIMENSIONAL LEAST
SQUARE FIT
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1346ME3DLS

AUTHOR...B. SOKKAPPA
MITRE CORPORATION
P. 0. BGX 208
BEDFCRD MASS.

DIRECT INQUIRIES TO AUTHCR

GIVEN A SET OF POINTS / X / 1 /o Y / 1 /y Z / 1 / / WHERE

Z IS A FUNCTICN OF X AND Y, THE PROGRAM, 3DLS, FINDS THE
COEFFICIENTS OF THE BEST POLYNOMIAL IN THE LEAST SQUARE
SENSE. THE EXPONENTS OF X AND Y MUST BE SPECIFIED. TkE
COMPUTED VALUES OF Z AND THE DI FFERENCES ANC THE ROOT-MEAN-
SQUARE ERROR ARE CONTAINED IN THE OUTPUT AS WELL AS THE
COEFFICIENTS.

7090-13470LKWIC KEY-WORD-IN-CONTEXT PACKAGE
/KWIC I/
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1347CLKWIC

AUTHOR...R. V. WADDING
IBM SPACE GUIDANCE CENTER
OWEGOy NoYeo

DIRECT INQUIRIES TO AUTHOR

THIS IS A PROGRAM PACKAGE FOR THE 709C WHICH CAN BE USED
TO INDEX BOOKS, PERIODICALS, TECHNICAL REPORTS, ETC. IT
CONSISTS OF SEVERAL PROGRAMS AND SORTS WHICH PRODUCE KEY
WORD LISTS, AUTHOR LISTS, ANC BIBLIOGRAPHY LISTS. THE
STANDARD IB9SORT PROGRAM IS NECESSARY FOR THIS PACKAGE.
THE PROGRAM IS A 7090 VERSION OF PK KWIC.

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL.

7090-13480LKWIC KEY-WORD-IN-CONTEXT PACKAGE.
/KWIC 11/
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-13480LKWIC

AUTHOR...R. V. WADDING
IBM SPACE GUICANCE CENTER
OWEGOs N. Y.

DIRECT INQUIRIES TGO AUTHOR

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

REQUESTGR MUST SUBMIT 1 TAPE FOR BASIG PROGRAM MATERIAL.

7090-1349NA8986 DECRDs DECIMAL READ
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1349NA8986

AUTHOR...Jo WRIGHT
NCRTH AMERICAN AVIATICN, INC.
DEPT. 181-084
LOS ANGELES 9, CALIFORNIA

DIRECT INQUIRIES TO AUTHOR

FORTRAN SUBROUTINE TO READ A VARIABLE NUMBER GF PIECES OF
FLGATING POINT DATA INTO AN ARRAY. ONLY THE INFORMATION
SPECIFIED IS READ INTG STORACGE.

7090-1350JPIOTR 1/0 TRAP SUPVSR.
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTICGN CENTER
SPECIFY FILE NUMBER 7090-1350JPIOTR
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AUTHOR...WILLIAM J. THOMAS
JET PROPULSION LABORATORY
4800 OAK GROVE DRIVE
PASADENA, CALIFORNIA

DIRECT INQUIRIES TO AUTHOR

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

7090-1351NA8987 TABLE LOOKUP SUBROUTINE, TLU
AVAILABLE 4TH QUARTER 1962.
ORDER FRCM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1351NA8987

AUTHORS ..J. KOJIMA E. EVERSOLE

DIRECT INQUIRIES TO..
E. EVERSGLE
NORTH AMERICAN AVIATION, INC.
DEPT. 282-130
LOS ANGELES 95 CALIFORNIA

FORTRAN SUBROUTINE TO PERFCRM TABLE LOOK-UP WITH LINEAR
INTERPOLATIONs ON EITHER TWO-OR THREE-CIMENSIONAL TABLES
STORED IN A SPECIFIC FCRMAT. WILL HANDLE MORE THAN ONE SET
OF DEPENDENT VARIABLES PER TABLE. A SECOND-LEVEL SuUB-
ROUTINE, RATIOs IS INCLUDEC IN THE DECK.

T7090-1353MIFPM  FORTRAN II POST MORTEM
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1353MIFPM
AUTHORS..DR. F. Jo. CORBATO M. M. DAGGETT LYNDALEE KORN
DIRECT INQUIRIES TQ..
R. FoJ. CORBATO
CCMPUTATION CENTER M. I. T.
CAMBRIDGE, MASS.

ALLOWS TERMINAL AND BREAKPOINT DUMPS OF CORE IN RELOCAT-
ABLE AND ABSOLUTE LOCATIONS IN SEVERAL MODES ALONG WITH
MACHINE CONDITIONS. ALLOWS DUMPS OF TAPES PREPARED BY
FORTRAN PROGRAMS. REQUESTS ARE SUBPROGRAM ORIENTED.
MINAL REQUESTS NEEC NOT BE COMPILEC.

TER-
REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL.

T7090-1354JPMARK ADAMS—MOULTONe RUNGE-KUTTA
INTEGRATOR
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1354JPMARK

AUTHORS..D. E. RICHARDSON G. GIANOPULOS

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

SOLVES 1ST J OF A SET N OF 1ST ORDER DIFFERENTIAL
EQUATIONS SIMULTANEOUSLY. USES ADAMS-MOULTON WITH RUNGE-
KUTTA 4TH ORDER TO GENERATE BACKWARD CIFFERENCES.
INTEGRATION CAN BE INTERRUPTED ON INDEPENDENT OR DEPENDENT
VARIABLES. ADAMS-MOULTON ORDER IS LESS THAN 9.

7090-13565D9216 ROUND FLOATING-POINT NUMBERS
AVAILABLE 4TH QUARTER 1962. .
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1356$D9216

AUTHOR...D. D. TUNNICLIFF
SHELL DEVELOPMENT COMPANY
EMERYVILLEs 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 FIGURESy THE MAXIMUM NUMBER OF DECIMALS, THE
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.

7090-1357PMCOMB  COMBIN-A COMBINATORIAL
PROGRAM
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7C90-1357PMCOMB

AUTHOR...C. E. PARKER
CODE 01-2
BOX 1/P.M.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 1 AND 2
AND K IN COLUMNS 3 AND 4. THE PROGRAM REQUIRES 315
LOCATIONS /DECIMAL/ AND PRODUCES 3,000 COMBINATIONS PER
MINUTE ON THE 7090.

7090-13596C0008 RANDOM NUMBER GENERATOR
UNIFORM ON O TO 1
AVAILABLE 4TH QUARTER 1962.

Section B PAGE
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ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1359GC0008

AUTHOR.«..A. W. KAERCHER
DIGITAL CCMPUTER GROUP
GRUMMAN AIRCRAFT/PLANT 5
BETHPAGEy Lo.I.y NEW YORK

DIRECT INQUIRIES TO AUTHOR

TO GENERATE PSEUDO-RANDOM NUMBERS SATISFYING THE
RECTANGULAR DISTRIBUTION ON /0y1/. THE NUMBERS ARE
IN NGRMALIZED FLOATING POINT FORM.

7090-13606C0009 RANDOM NUMBER GENERATOR

NORMAL WITH MEAN ZERO AND STANDARD DEVIATION ONE
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-13606C0009

AUTHOR..<A. W. KAERCHER
DIGITAL CCMPUTER GROUP
GRUMMAN AIRCRAFT/PLANT S
BETHPAGEs LeI.s NEW YORK

DIRECT INQUIRIES TO AUTHOR

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

7090-13616C00L0 PROGRAM TO READ OUT OCTAL
DATA FROM RDM FOR REINITIALIZATION
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-13616C0010

AUTHOR...A. W. KAERCHER
DIGITAL COMPUTER GRCOUP
GRUMMAN AIRCRAFT/PLANT 5
BETHPAGE, L.I., NEW YORK

DIRECT INQUIRIES TO AUTHOR

TO ENTER RDM AND RETURN WITH THE 1 TH ELEMENT OF THE FIXED
POINT SEQUENCE WHICH RDM HAS GENERATED, AND TO RETURN THIS
NUMBER IN THE FORM OF A 12 DIGIT OCTAL WORD TO THE

CALLING PRCGRAM.

7090-13626C0011 PROGRAM TO READ IN OCTVAL
DATA TO RDM FOR REINITIALIZATION
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PRCGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-13626C0011

AUTHOR...A. W. KAERCHER
DIGITAL COMPUTER GROUP
GRUMMAN AIRCRAFT/PLANT 5
BETHPAGEy Leley NEW YORK

DIRECT INQUIRIES TO AUTHOR

TO ENTER RDM AND RE-STORE THE I TH ELEMENT OF THE FIXED
POINT SEQUENCE WHICH RDM 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 AND SINGLE PRECISION I/0
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1363GC0012

AUTHOR...ERIK K. JAEDE
DIGITAL COMPUTER GROUP
GRUMMAN ATRCRAFT PLANT 5
BETHPAGEs L. I.s NEW YORK

DIRECT INQUIRIES TO AUTHOR

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

7090-13646C0013 EXPLICIT DOUBLE PRECISION

SOLUTIONENERAL CUBIC WITH REAL COEFFICIENTS AND DOUBLE PRECISION INPUT
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1364GC0013

AUTHOR...ERIC K. JAECE
DIGITAL CCMPUTER GROUP
GRUMMAN AIRCRAFT/PLANT 5
BETHPAGE, LONG ISLAND, NEW YORK

DIRECT INQUIRIES TO AUTHOR

TO SOLVE EXPLICITLY THE GENERAL CUBIC EQUATION WITH REAL
COEFFICIENTS. A SUB 1 X CUBED PLUS A SUB 2 X SQUARED PLUS
A SUB 3 X PLUS A SUB 4 EQUALS ZERO.

7090-13656C0014 EXPLICIT DOUBLE PRECISION
SOLUTION OF
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1365GC0014

AUTHOR.+.ERIC K. JAECE
DIGITAL COMPUTER GROUP
GRUMMAN AIRCRAFT/PLANT 5
BETHPAGE, LONG ISLAND, NEW YORK

067

A SUB 1 X CUBED PLUS A SUB 2 X SQUARED PLUS A SuB
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CONTINUED FROM PRIOR PAGE--
OIRECT INQUIRIES TO AUTHCR

TO SOLVE EXPLICITLY THE GENERAL QUARTIC EQUATION WITH REAL
COEFFICIENTS- A SUB.L X TO THE FOURTH PLUS A SUB 2 X
CUBED PLUS A SUB 3 X SCQUARED PLUS A SUB 4 X PLUS A SUB 5.

7090-1366GC0016 EXPLICIT DOUBLE PRECISION
SOLUTION .OF
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1366GC0016

AUTHOR. ..ERIC K. JAEDE .
DIGITAL COMPUTER GRGUP
GRUMMAN AIRCRAFT/PLANT 5
BETHPAGE, LCNG ISLAND, NEW YORK

DIRECT INQUIRIES TO AUTHOR

TO SOLVE EXPLICITLY THE GENERAL QUARTIC EQUATION WITH REAL
CCEFFICIENTS—- 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.

7090-1367HSSIFT  SHARE INTERNAL FORTRAN
TRANSLATOR
AVAI LABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1367HSSIFT

AUTHORS..SHARE FORTRAN COMMITTEE
1271 AVE. OF AMERICAS
NEW YORK 20y No Y.

DIRECT INQUIRIES TO AUTHOR

AUTOMATICALLY TRANSLATES A FORTRAN II SOURCE PROGRAM OR
SUBPROGRAM INTO A FORTRAN IV SOURCE PROGRAM. SIFT IS A
STANDARD THREE-LINK FORTRAN CHAIN PROGRAM DESIGNED TO RUN
UNDER CONTROL CF THE 32K FORTRAN MONITOR SYSTEM. THE
PROGRAMS TO BE CONVERTED ARE CONSIDERED DATA AND ARE PLACED
BEHIND THE DATA CONTROL CARD IN THE CECK.

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL.

7090-1368UMUMSY UNIVERSITY OF MICHIGAN EXEC.
SYSTEM FOR IBM 709-7090
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTVER
SPECIFY FILE NUMBER 7090-1368UMUMSY

AUTHORS..UNIVERSITY CF MICHIGAN COMPUTING CENTER

DIRECT INQUIRIES TC..
BERNARD A. GALLER
COMPUTING CENTER
UNIV. OF MICH.

ANN ARBOR MICHIGAN

A CCMPLETE, VERY EFFICIENT EXECUTIVE SYSTEM FOR THE
709-7090 INCLUCING MAD, FORTRAN, AND UMAP /A MODIFICATION
OF BE FAP/. DISTRIBUTION TAPES CONTAIN SYMBOLIC DECKS,
BINARY DECKS, AND COMPLETE WRITE-UPS FOR THE USE OF THE
SYSTEMs AS WELL AS SELF-GENERATING MASTER TAPES AND SYSTEM
EDIT DECKS.

REQUESTOR MUST SUBMIT 5 TAPES FOR BASIC PROGRAM MATERIAL.

7090-1369HSSCHM STORAGE TO CARD HOLLERITH
MODIFIED
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1369HSSCHM

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

OIRECT INQUIRIES TO AUTHOR

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

7090-1370RLAL4D SMASHT /SHARE VERSION I/
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1370RLA140D

AUTHOR...HOWARD FRIEDEN
2500 COLORADO AVE.
SANTA MONICA, CALIF.

DIRECT INQUIRIES TO AUTHOR

A TWO PASS COMPILER DESIGNEC TO REPLACE THE COMPILER AND
MODIFY AND LOAC PARTS CF THE SOS SYSTEM AND TO WORK IN
CONJUNCTION WITH THE REMAINDER OF THE SOS SYSTEM.

REQUESTOR MUST SUBMIT 2 TAPES FOR BASIC PRCGRAM MATERIAL.

7090-1373NUEIG3 EIGENVALUES OF REAL MATRICES
AVAILABLE 1ST QUARTER 1963.
CORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1373NUEIG3

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

Section B
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DIRECT INQUIRIES TQ AUTHOR

THIS RCUTINE COMPUTES THE EIGENVALUES OF A GIVEN REAL
MATRIX A. IT REDUCES MATRIX A TO HESSENBERG FORM H BY
ELEMENTARY SIMILARITY TRANSFORMATIONS. THE CHARACTERISTIC
POLYNOMIAL AND ITS DERIVATIVES ARE EVALUATED BY AN
EXTENSION OF HYMANS METHOD. EACH EIGENVALUE OF H / AND SO
GF A/ IS FOUND ITERATIVELY USING A MODIFICATION OF
LAGUERRES METHOD.

7090-1374RLWLF WRITE SMASHT LIBRARY FILE
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1374RLWLF

AUTHORS . .HOWARD FRIEDEN JOHN KNEEMEYER

DIRECT INQUIRIES TO.. N
HOWARD FRIEDEN
SYSTEMS DEVELOPMENT CORP.
2500 COLORADG 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 IS NEW LIBRARY FILE ON SYSUQ!
AND SYSTEM TAPE WITH NEW LIBRARY FILE ON SYSUO3.

T7090-1375NUMLEW EIGENVALUE-EIGENVECTOR
ROUTINE REAL SYMMETRIC MATRICES
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-137S5NUMLEW

AUTHORS . .SAM GREENSPAN AUBEY ROTHENBERG

DIRECT INQUIRIES TO..
SAM GREENSPAN .
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 TQ
REDUCE THE MATRIX TO TRIDIAGONAL FCRM. THE EIGENVALUES ARE
THEN ISOLATED USING STURM SEQUENCING AND FINALLY THE
VECTORS ARE FOUND BY WILKINSONS METHOD.

T7090-1376BEFIND SORT ROUTINE /FLOATING POINT
OR FIXED POINT/
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1376BEFIND

AUTHOR...D. LOGAN
BELL TELEPHONE LABORATORIES, INC.
HOLMDELy Nodeo

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 IN THE LIST AND ITS RELATIVE LOCATION. IT WILL ALSC
PLACE A NEW NUMBER IN A SPECIFIED LOCATICN IN THE LIST AND
RETURN TO THE CALLING PROGRAM THE VALUE AND LOCATICN OF

THE SMALLEST NUMBER IN THE ALTERED LIST WITH HIGH SPEED.

7090-1378MWFBIN FORTRAN FULL BINARY INTERGER
ARITHMETIC & CONV. ROUTINE
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1378MWFBIN

AUTHORS..KALON KELLEY R.B. BURKSON

DIRECT INQUIRIES TQ..
HCWARD D. WACTLAR
COOPERATIVE CCMP. LAB.

MoloTe
CAMBRIDGE 39, MASS.

TO ACDy SUBTRACT, MULTIPLY, DIVIDE AND CONVERT TC ANC FROM
BCD CHARACTERS FULL BINARY WORDS IN FORTRAN COCEC PROGRAMS.
INDICATORS FOR ACD AND SUBTRACT OVERFLOW AND DIVIDE CHECK
FOR DIVISION BY ZERQO ARE INCLUDED.

7090-1379RSMFOR  PRODUCT FORM LINEAR
PROGRAMMING CODE
AVAILABLE 4TH QUARTER 1962.
ORDER FRCM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1379RSMFOR

AUTHOR...R.J. CLASEN
RAND CCRP.
© 1700 MAIN ST.
SANTA MONICA, CALIF.

DIRECT INQUIRIES TO AUTHOR

A PRODUCT FORM LINEAR PROGRAMMING CODE THAT SETS
DIMENSIONS DEPENCING ON THE SIZE OF THE PROBLEM INPUT.
THIS ENABLES ONE TO DC LARGER PROBLEMS WITH THIS CCODE THAN
WITH THE PREVIOUS ALL-IN-CORE ROUTINES. THIS PRCGRAM
FEATURES SUCH CONVENIENCES AS SYMBOLIC CONTRGL CARDS.

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL.

7090-1381SCRNKT FORTRAN INTEGRATION
SUBROUTINE /RUNGE-KUTTA/
N AVAILABLE 1ST QUARTER 1963.

ORDER FROM PROGRAM DISTRIBUTION CENTER



CONTINUED FRCM PRIOR PAGE--
SPECIFY FILE NUMBER 7090-1381SCRNKT

AUTHOR...E. HIRSH
CALIFORNIA RESEARCH CORP.
RICHMONDy CALIF.

DIRECT INQUIRIES TO AUTHOR

SUBROUTINE ENTRANCE BY CALL. AUTOMATIC STEP ADJUSTMENT

Section B PAGE 069

CONTINUED FROM PRIOR COLUMN——

DIRECT INQUIRIES T0..
SI SHARE LIBRARIAN
SMITHSONIAN ASTROPHYSICAL OBSERVATORY
60 GARDEN STREET
CAMBRIDGE 38, MASS.

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

TO PRESERVE RELATIVE ERROR SPECIFIED. REQUIRES 2500

LOCATIONS.

T090-1384RWNP4F FLOATING POINT /N/ VARIATE
PROBABILITY INTEGRAL
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1384RWNP4F

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 4 I WUR MINUTES.

7090-1395MITME A FAP. CODED SUBPROGRAM
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1395MITME
AUTHORS..M.M. DAGGETT Fe.J. CORBATO
DIRECT INQUIRIES TQ..
F.J. CORBATO
M. I. To
ROOM 26-142
CAMBRIDGE 39, MASS.
FOR USING INTERVAL TIMER CLOCK /RPQ F89349/

DURING USER EXECUTION TIME ONLY. PROVIDES USAGE OF CLOCK

AS STOP WATCHy ALARM CLOCK OR BOTH.

T090-1396MITMR A FAP CODED SUBPROGRAM
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1396MITMR

AUTHORS « «MoM. DAGGETT FeJ. CORBATO

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

FOR USING INTERVAL TIMER CLOCK /RPQ F89349/
INTEGRATED WITH THE FORTRAN MONITOR SYSTEM.
OF CLOCK AS STOP WATCHs ALARM CLOCK OR BOTH
JCOB TERMINATION.

7090-1398NULGAM LOG OF THE GAMMA FUNCTION
FOR COMPLEX ARGUMENT
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1398NULGAM

AUTHOR...MAX GOLDSTEIN
NeYoUs - A.E.C.
4 WASHINGTCN PLACE
NEW YORK 3,4 N.Y.

DIRECT INQUIRIES TO AUTHOR

THIS FAP CODED ROUTINE COMPUTES THE LOG OF THE GAMMA FUNC-

7090-1404NSABOL ABSOLUTE BINARY OCTAL LOADER
UPPER
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1404NSABOL

AUTHOR. . .GARY A. SMITH

DIRECT INQUIRIES TO0..
DIR. NATIONAL SECURITY AGENCY
FT. GoG. MEADE, MARYLAND
ATTN. Cé4l

1. TO LOAD AND CHECK STANDARD SHARE ABSOLUTE BINARY

AND TRANSFER CARDS. 2. 70 LOAD UP TO FCUR-PER-CARD OCTAL
CORRECTION CARCS. RESTRICTIONS- 1. THIS LOADER WILL NOT
HANDLE RELOCATABLE BINARY CARDS. 2. THIS PROGRAM WILL
LOAD ONLY THE FOLLOWING TYPE OF CARDS- /A./ STANDARD
SHARE ABSOLUTE BINARY CARDS. THE CHECK SUM WILL BE IGNORED
IF 9R IS BLANK OR IF 9L COLUMN 3 IS PUNCHED. /B./ OCTAL
CARDS. THE OCTAL CARD MAY CONTAIN UP TC FOUR WORCS. WORDS
MUST BE PUNCHED IN LOGICAL WORD FORM /E.G.y THE INSTRUC-
TICN -075400 1 00000 MUST BE PUNCHED 475400100000/.

LOADING PROCEECS FROM LEFT TO RIGHT AND IGNORES ANY WORDS
WHICH HAVE A BLANK OR ZERO LOCATION FIELD.

7090-1406BETISR TIME SERIES SUBROUTINE
PACKAGE
AVAILABLE 1ST QUARTER 1963,
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1406BETISR

AUTHORS « .M. JoRe HEALY B.P. BOGERT
ON 7090,
DIRECT INQUIRIES TC..
B.P. BOGERT
BELL TELEPHONE LAB.
MURRAY HILLs NoJ.

THE TISER PACKAGE COMPRISES A SET OF FORTRAN SUBROUTINES
FOR PROCESSING TIME SERIES. A DISCUSSION OF THE
CONSTRUCTION AND THE USE OF EACH SUBRGUTINE 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
ON T7GSCy AUTHORS..FRANK HERMAN SHERWCOD SKILLMAN
PROVIDES USAGE
AND AUTOMATIC DIRECT INQUIRIES TO..
FRANK HERMAN
DEPT. 52-40 BLDG. 201
LOCKHEED RESEARCH LAB.
PALG ALTO, CALIF.

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

7090-1418MIMAD GENERAL PURPOSE ALGEBRAIC
COMPILER
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1418MIMAD

TION FOR COMPLEX ARGUMENT, U EQUALS RE LN GAMMA FUNCTION

/X8IY/y V EQUALS IM LN GAMMA FUNCTION /CE&IY/, WHERE X AND Y

ARE NORMALIZED FLOATING POINT NUMBERS.

7090-1399SDGP90 GRADIENT PROJECTION METHOD
FOR NONLINEAR PROGRAMMING
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1399SDGP90

AUTHOR« « «RUTH Po MERRILL
SHELL DEVELOPMENT CO.
EMERYVILLE, CALIF.

DIRECT INQUIRIES TO AUTHCR

AUTHORS..R. C. DALEY M. M. DAGGETT F. J. CORBATO

DIRECT INQUIRIES TO..
Fo. J. CORBATO
COMPUTATION CENTER
MASSACHUSETTS INSTITUTE OF TECHNOLGOGY
CAMBRIDGE 39, MASS.

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

MAXIMIZES A NONLINEAR FUNCTION SUBJECT TO LINEAR
CONSTRAINT INEQUALITIES AND EQUALITIES USING GRADIENT

PROJECTION ALGORITHM. HANDLES UP TO 108 VARIABLES AND 270

CONSTRAINTS. REQUIRES A SUBROUTINE PROFIT FOR THE FUNC-
TION BEING MAXIMIZED. A GENERAL QUADRATIC PROFIT SuB-
ROUTINE IS PROVICED. PROGRAM INCLUDES OWN INPUT/OQUTPUT
ROUTINES BUT OPERATES UNDER FORTRAN MGNITOR SYSTEM.

7090-1402SIGIOH IOH INCLUDING FREE FIELD
INPUT
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1402SIGIOH

AUTHOR...DR. 0. GINGERICH

7090-1421GPL3PG PERTURBATOR GENERATOR

AVAILABLE 2ND QUARTER 1963.
ORDER FROM PRCGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1421GPL3PG

AUTHOR. . .LANE K. DEWEES

DIRECT INQUIRIES TO..
We J. HEFFNER
GENERAL ELECTRIC CO.
VeFaSoToCoy RCOM 4620-U
P.0. BOX 8555
PHILADELPHIA 1, PA.

THIS ACDITION TC THE DEBUGGER IS TC PROVIDE A CONVENIENT
MEANS OF STUDYING THE EFFECTS OF SUCH THINGS AS MACHINE
ROUND-OFFy SIGNIFICANT DIGITS, AND NUMERICAL METHGDS 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 INSTRUCTICNS ARE COMPILEC
IMMECIATELY AFTER THOSE WHICH PROVIDE FOR THE NCRMAL
DEBUGGER DUMP OUTPUT. NORMAL DEBUGGER TYPE STATEMENTS ARE
USED WITH THE EXCEPTION THAT THE WORD CUMP IS REPLACEC BY
THE WORD AAAAP AND THREE CONTROL WORCS ARE PROVIDED FCR USE
IN THE LIST PORTION OF THE STATEMENTS.

7090-1422UMUMMT  TRANSPORTATION PROBLEM WITH
FEW SHIPPERS
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1422UMUMMT

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

DIRECT INQUIRIES TO AUTHOR

THE PROBLEM CONCERNS THE ALLOCATION OF SHIPMENTS /AND,
INDIRECTLYs SCHEDULING OF PRODUCTICN/ CF ITEMS BETWEEN A

FEW SHIPPING POINTS AND MANY RECEIVING POINTS SO AS TO

MINIMIZE TRANSPORTATION COSTS. THE METHOD USED HEREs

WHICH TAKES ADVANTAGE OF THE SMALL NUMBER OF SHIPPERS, IS

THE DETAILED METHOD OF OPTIMAL REGIONS, DEVELOPED BY

PROFESSOR PAUL S. DWYER OF THE UNIVERSITY OF MICHIGAN.

1/0 1S DEFINED BY MACROS, THEREFORE EASILY ADAPTED TO ANY SYSTEM.

T7090-1423UMUMAP AN APPROXIMATE SOLUTION TO
THE MULTI-DIMENSIONAL TRANSPORTATION PROBLEM
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1423UMUMAP

AUTHOR...B. A. GALLER
COMPUTING CENTER
UNIVERSITY OF MICHIGAN
ANN ARBORs MICHIGAN

CIRECT INQUIRIES TO AUTHOR

THE PRCBLEM CONCERNS THE ALLOCATICN OF SHIPMENTS /ANCs
INCIRECTLYy SCHEDULING OF PRODUCTION/ OF ITEMS BETWEEN
SHIPPING POINTS AND RECEIVING POINTS SO AS TO MINIMIZE
TRANSPORTATION COSTS. THE MULTI-DIMENSICNAL ASPECT ARISES
FROM THE POSSIBILITY OF HAVING INTERMEDIATE ASSEMBLY OR
TRANSFER POINTS BETWEEN THE ORIGIN AND DESTINATION OF THE
SHIPMENT. THE THEORY ON WHICH THIS APPROXIMATE SOLUTICN IS
BASED WAS DEVELOPED BY PROFESSOR PAUL S. DWYER OF THE
UNIVERSITY OF MICHIGAN, AND IS BASED ON THE CALCULATION OF
WEIGHTED DEVIATES OF THE ELEMENTS OF THE COST MATRIX.

FAP MACHINE LANG.

T7090-1424NUTRAN 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.
COURANT INSTITUTE OF MATH. SCIENCES
NEW YORK UNIVERSITY
NEW YORK 3, N.Y.

DIRECT INQUIRIES TO AUTHOR

THIS SUBROUTINE PERMITS FORTRAN COMPUTATICN TO PROCEED
SIMULTANEOUSLY WITH THE TRANSMISSION OF BINARY INFORMATION
ON TAPES. FAP MACHINE LANG.

T7090-14260RA1 SHARE ALGOL 60 TRANSLATOR
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-14260RA1

AUTHORS..SHARE ALGOL PROJECT

DIRECT INQUIRIES TO..
MARJORIE P+ LIEVZKE
UNION CARBIDE NUCLEAR CO.
P.0. BOX P
OAK RIDGE, TENN.

THIS IS A BRIEF PRELIMINARY MANUAL INTENDED TO SERVE

AS A GUIDE FOR THOSE WHO WISH TO USE THE SHARE ALGOL 60
TRANSLATOR IN THE VERY NEAR FUTURE. MUCH MORE COMPLETE
DOCUMENTATION IS IN PREPARATION, AND 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 NUMBER OF TEACHING REFERENCES FOR
THE ALGOL LANGUAGE ARE INCLUDED IN THE BIBLIOGRAPHY.

7090-1433SIMMPY FLOATING POINT MATRIX
MULTIPLICATION
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1433SIMMPY

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

DIRECT INQUIRIES TO AUTHOR

ACCURATE FOR MATRICES WITH ELEMENTS DIFFERING BY E 04 FOR
FORTRAN AND FAP PROGRAMS. 132 OCTAL LOCATIONS. FORVMATICN
OF ELEMENTS BY CUMULATIVE MULTIPLICATICN, LEAST SIGNIFICANT
PARTS CF MULTIPLICATIONS AND ADDITICNS ARE ACCUMULATED IN
A SEPARATE LOCATION, WHOSE CONTENTS ARE ADDED TO THE FINAL

Section B
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RESULT, HENCE 8-PLACE SINGLE PRECISION RESULT WHEN
EXPONENTS OF MATRIX ELEMENTS DIFFER BY AS MUCH AS 4. TINE/
ELEMENT EQUALS 11 CYCLES PLUS 1FAD PLUS N /19 CYCLES PLUS
3FAD PLUS 1FMP/ N EQUALS INNER DIM. MAXIMUM €& CYCLES FOR A
STEP MULTIPLYING A ZERO ELEMENT .

7090-1434SIANOT FIXED AND FLOATING POINT TO
BCD
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1434SIANOT

AUTHCR...NICOLE SIMCN
SMITHSONIAN ASTROPHYSICAL OBSERVATGRY
60 GARDEN STREET
CAMBRIDGE 38, MASS.

DIRECT INQUIRIES TO AUTHOR

A CONVERSION PRCGRAM- FIXED AND FLOATING POINT TO BCD.
THE PRIMARY INTENTION IS TO PROVIDE THE PARAMETER

DESIRED FOR ANNOTATION OF GRAPHS PLOTTED 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.0. BOX 730
NORWALKy 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 MATRIXs AND COMPUTES A STANDARD
DEVIATION. FAP MACHINE LANGUAGE.

T7090-143GALTAIN AL TAINT, TABLE LOOK-UP AND
INTERPOLATION
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1439ALTAIN

AUTHOR.<.V. Lo SORENSEN

DIRECT INQUIRIES TO..
MISS M.K. CHARTZ
NASA
AMES RESEARCH CENTER
MGFFETT FIELDy CALIF.

THIS FORTRAN SUBPROGRAM WILL EVALUATE Y EQUALS F /X/ FCR
A GIVEN VALUE OF X FROM TABLES OF X AND Y VALUES. ONE OR
MORE Y ARRAYS MAY BE USED. FAP MACHINE LANG.

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

AUTHOR.+.W. W. SHIRLEY
RICHFIELD OIL CORPa
LOS ANGELES 5, CALIF.

DIRECT INQUIRIES TO AUTHCR

TO ACCOMPLISH THE CALCULATING ASSOCIATED WITH THE

CRITICAL PATH TECHNIQUE AND THEN TO SCHEDULE THE PROJECT
USING A SPECIFIED MANPOWER POOL ANC THE CRITICAL PATH
RESULTS. A. 32K FORTRAN SYSTEM WITH CHAIN FEATURE, USING
FOUR INTERMEDIATE TAPES. B. ONLY STANCARD FORTRAN
FUNCTICNS AND SUBROUTINES ARE USED BY THE PROGRAM. C. ALL
32K IS USED.

T7090-1455CA2781 CONFIGURATION FACTORS 1
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1455CA2781
AUTHORS < .R+S+ DUMMER W.T. BRECKENRICGE
DIRECT INQUIRIES TO..
. W.Ts BRECKENRIDGE
GENERAL DYNAMICS/ASTRCNAUTICS
P.0. BOX 1128
SAN DIEGO 12, CALIF.

THIS PROGRAM CCMPUTES CONFIGURATION FACTCR, OTHERWISE

KNOWN AS A VIEW FACTOR, SHAPE FACTORs CR FORM FACTOR, WHICH
1S DEFINED AS THE FRACTION OF THE RACIATION THAT IS EMITTED
BY A BLACK BODY RACIATING SURFACE WHICH IS INTERCEPTED BY A
RECEIVING SURFACE. THE PROGRAM ALWAYS CONSIDERS AN
EMITTING BODY AND A RECEIVING BODY ANC MAY ALSO CONSICER
INTERVENING SHADOWING BODIES. THERE ARE EIGHT SHAPES

WHICH CAN BE PIECED TOGETHER TO APPROXIMATE THE DESIRED
BODIES— CYLINCER, CONE, SPHERE, SPHEROID, RECTANGLE, DISK,
TOROIDy AND POLYNOMIAL OF REVOLUTION. EACH BASIC SHAPE

IS DIVIDED INTO LITTLE ELEMENTAL AREAS. A SUMMATION
PRCCESS, APPROACHING THE THEORETICAL INTEGRATION PROCESSs
IS PERFORMED TC COMPUTE THE CONFIGURATION FACTOR AND, IF
DESIREDy THE BLACK BODY HEAT FLOW RATE FROM THE EMITTING

TO THE RECEIVING BODY. THE SUMMATION PROCESS. CAN APPRCACH
THE THEORETICAL INTEGRAL AS CLOSELY AS DESIRED, LIMITED
CNLY BY THE CORE STORAGE AVAILABLE AND CCMPUTER TIME
AVAILABLE. IN ACTUAL PRACTICE MANY RUNS REQUIRE
CONSIDERABLE THOUGHT IN ORDER TO ACHIEVE ACCURATE RESULTS
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AT A REASONABLE COSTy ESPECIALLY IF SHADOWING BODIES ARE USED.

NOTE THAT A BINARY CORRECTION IS REQUIREC AT VECTRAN

STATEMENT 781 TO IMPROVE THE ACCURACY OF THE SUMMATION PROCESS.

NOTE THAT THIS PROGRAM MUST BE COMPILED WITH 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.

T7090-1456NUEIG4 EIGENVALUES OF COMPLEX
MATRICES
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1456NUEIG4

AUTHOR...DR. Bo.N. PARLETT
NeYeUe—AoEaCa
4 WASHINGTON PLACE
NEW YORK 3y N.Y.

DIRECT INQUIRIES TO AUTHOR

THIS ROUTINE FINDS M /LESS THAN OR EQUAL TC N/ OF THE
EIGENVALUES OF A GIVEN COMPLEX N X N MATRIX FOR N GREATER THAN
OR EQUAL TO 2 AND LESS THAN OR EQUAL TO 70.

7090-1458NOFTI INTEGRAL TRANSFORMATION
FUNCTION
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1458NOFTI

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

DIRECT INQUIRIES TO AUTHOR

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

7090-1459GDF1CM  COMPLEX MATRIX INVERSION AND
SOLUTION OF LINEAR SIMULTANEOUS COMPLEX EQUATIONS
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1459GOFLCM

AUTHOR...JERRY E. MCLINN
GENERAL ELECTRIC CO.
HEAVY MILITARY ELECTRONICS DEPT.
COMPUTER TECHNIQUES & NUM. ANALYSIS
COURT STREET PLANT
SYRACUSE,y N.Y.

DIRECT INQUIRIES TO AUTHOR

THE SUBPROGRAM INVERT DESCRIBED HEREIN PERFORMS EITHER

OF TwO OPERATIONS- A. INVERTS A COMPLEX MATRIX A.

B. SOLVES A SET OF LINEAR SIMULTANEOUS COMPLEX EQUATIONS
OF THE FORM /A//Y/ EQUALS /X/y WHERE /A/ IS AN N BY N
COMPLEX MATRIX AND /X/ IS EITHER A REAL, IMAGINARY, CR
COMPLEX COLUMN VECTOR. THE SUBPRUGRAM INVERT USES 32K
709/7090 COMPLEX ARITHMETIC AS DESCRIBED IN IBM BULLETIN
NUMBER J28-6114-1.

7090-1460CA2218 VECTRAN —~ PROGRAMMING MANUAL
AND SYSTEM DESCRIPTION
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1460CA2218

AUTHOR...R.E. SNYDER
GENERAL DYNAMICS/ASTRONAUTICS
MAIL ZONE 101-70 ' .
P.0. BCX 1128
SAN DIEGO 12, CALIF.

DIRECT INQUIRIES TO AUTHOR

VECTRAN IS THE NAME GIVEN TO A PREPROCESSOR WHICH
TRANSLATES FORTRAN-TYPE EXPRESSIONS CCNTAINING MATRIX AND
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
WITH A FORTRAN I1 MANUALy AS REPETITICN OF FORTRAN INFORMA-
TICN WILL BE HELD TO A MINIMUM. IN ADDITION TG ASSUMING

A KNOWLEDGE OF FORTRAN, IT IS REQUIRED BY VECTRAN THAT THE
USER UNDERSTAND THE BINARY AND UNARY CPERATIONS INVOLVED IN
MATRIX AND VECTOR ALGEBRA.

7090-1461BARNNG RANDOM NORMAL NUMBER
GENERATOR SUBPROGRAM
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1461BARNNG

AUTHORS+ <G+ MARSAGLIA M. D. MACLEAN T. A. BRAY

DIRECT INQUIRIES TO..
T. A. BRAY
BOEING SCIENTIFIC RESEARCH LABORATCRIES
P. C. BOX 3707
SEATTLE 24y WASHINGTON

A FORTRAN I1 FUNCTION SUBPROGRAM TC GENERATE A SEQUENCE CF

Section B
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USE THE ABSOLUTE VALUE OF THE BINARY FCRM OF THE NUMBER X TO
BEGIN THE SEQUENCE OF UNIFORMLY DISTRIBUTED RANDOM NUMBERS.
PROGRAM REQUIRES CORE STORAGE ONLY.

T090-1462LAREGR REGRETs COMPARISON OF
SEVERAL REGRESSION LINES
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1462LAREGR

AUTHOR...AARON GCLDMAN
LOS ALAMOS SCIENTIFIC LABORATORY
P 0 BOX 1663
LOS ALAMOSs NEW MEXICO

DIRECT INQUIRIES TO AUTHOR

THIS PROGRAM COMPUTES CORRELATION COEFICIENTS, THEIR CONFIDENCE
INTERVALS, AN ANALYSIS OF VARIANCE USED TO CCMPARE SEVERAL
REGRESSIUN LINES, AND ALL CF THE POSSIBLE REGRESSION LINES THAT
MIGHT BE USED.

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

THIS PROGRAM IS DESIGNED TC OPERATE UNDER A MONITOR SYSTEM THAT
PROVIDES FOR A TAPE 10 INPUT AND A TAPE 9 OUTPUT. NO OTHER TAPES
ARE USED.

7090-1463LABART BART, SUBROUTINE FOR TESTING
HOMOGENEITY OF VARIANCES
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PRCGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1463LABART

AUTHOR. .. AARCN GOLDMAN
P G BOX 1663
LOS ALAMGOS SCIENTIFIC LABORATORY
LOS ALAMOS, NEW MEXICE

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
MAXIMUM 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 < oJ« M. JOHNSON Re. Fo KILGORE

DIRECT INQUIRIES TO..
Jo M. JOHNSCN
NAT BUREAU OF ECO. RESEARCH
261 MADISON AVE
NEW YORKy NEW YORK

THE PRCGRAM IS DESIGNEC TO ADJUST MONTHLY TIME SERIES FOR
SEASCNAL VARIATICN WHEN THE SERIES TC BE ANALYZEC CONSISTS GF
COMPCNENTS WHICH ARE PRESUMED TO BE ADDITIVE /TREND-CYCLE &
SEASONAL & 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 AND USE THE STANDARD ANALYSIS /CENSUS METHOD II/. THE
GENERAL APPROACH IS ANALOGOUS TO METHOD II OF THE CENSUS BUREAU
EXCEPT THAT ADDITIVE RELATIONSHIPS ARE USED INSTEAD OF
MULTIPLICATIVE ONES. ALSO, THE PRESENT PROGRAM DCES NOT CARRY
THROUGH THE TIME SERIES DECOMPOSITIONs BUT STOPS WITH THE
COMPLETION OF THE SEASONAL ADJUSTMENT ANC A FIVE MONTH MOVING
AVERAGE OF THE ADJUSTEC SERIES.

7090-1466BCORDR ORDER
AVAILABLE 2ND QUARTER 1963.
ORDER FRCM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1466BCORDR

AUTHOR...E« S. KRASNGW

DIRECT INQUIRIES TQ..
DCNALD C. HOBBS
CCMPUTER CENTER
UNIVERSITY CF CALIF.
BERKELEY 4, CALIF.

ORDER RANKS A LIST OF N- WORD ARGUMENTS. THE PRESENT VERSIGN
HAS 4 ENTRY POINTS CORRESPONDING TO 1¢2+43s CR 4 WORD ARGUMENTS.
THE ARGUMENTS CAN FORM EITHER THE ROWS OR COLUMNS OF ANY-
DIMENSIONED ARRAY. THE ARGUMENTS CAN BE TREATED LOGICALLY /36
BITS TC THE WORD/ OR ALGEBRAICALLY /EACH WORD IS A SIGNED 35

BIT NUMBER/. IN THE LATTER CASE, IF THE ARGUMENTS ARE FLOATING
PGINT NUMBERSy ALL WORDS IN THE MULTI-PRECISION ARGUMENT MUST BE
NORMALIZED. THEY NEED NOT HAVE THE SAME SIGN, HOWEVER. THE
QUTPUT OF ORDER IS A LIST OF INDICES WHICH GIVES ThHE 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 THEIR RANKED ORDER. THE ARGUMENT LIST IS NEVER
RE-ARRANGED BY ORDER. ORDER CAN BE REASSEMBLED TO ALLOW FOR
HIGHER PRECISION ARGUMENTS. SOURCE LANGUAGE - FAP.

7090-1467SIREAD SIREAD, REREAD
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1467SIREAD

AUTHOR«+.DRs O. GINGERICH
SMITHSONIAN ASTROPHYSICAL OBSERVATORY

NORMALLY DISTRIBUTED RANCOM NUMBERS WITH MEAN ZERO ANC VARIANCE 60 GARDEN STREET

ONE. THE ROUTINE IS WRITTEN IN THE IBM- 7090 FAP LANGUAGE FOR USE CAMBRIDGE 38, MASSACHUSETTS
AS A FORTRAN II FUNCTION SUBPROGRAM. IT HAS THREE ENTRY PGINTS=—

RNST/X/ IS THE ENTRY POINT FCR STARTING A NEW SEQUENCE OF

NORMAL NUMBERS. THE FCRTRAN EXPRESSICN Y EQUALS RNST/X/ WILL
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DIRECT INQUIRIES TO AUTHOR DIRECT INQUIRIES TO AUTHOR
FMS FORTRANS TAPE READING LIBRARY SUBROUTINE HAS BEEN MODIFIED
TO ALLOW MULTIPLE SCANNING OF BCD INPUT DATA WITH CIFFERENT
FORMATS AND/OR LISTS. THE COMPUTER PHYSICALLY READS IN THE
INPUT RECORD CNLY ONCE.

CALL INDEX /J9Xy1L9HABC*TWO*THREE#/ETC/ / WILL COMPARE X

AGAINST THE ITEMS SEPARATED BY A#., IT WILL SET J EQUALS 1 IF X
EQUALS 3HABC AND SO ONy J EQUALS 4 IF X EQUALS 6H /ETC/ J EQUALS
5 IF NO AGREEMENT 1S FOUND. THE LIST MAY BE OF ANY LENGTH AND
MAY CONTAIN ANY NUMBER OF ITEMS. THIS ROUTINE CAN BE USED IN
/TSH/ AND /TSHM/ HAVE BEEN ALTERED FRUM THE ORIGINAL FMS FORTRAN CONJUNCTION WITH THE ROUTINE IGDECIN. FOR EXAMPLE, W EQUALS
LIBRARY VERSION SO THAT EVERY BCD RECORD READ FROM TAPE WILL BE FLDEC/3/y CALL INDEX /JsWy3HX*Y/, GO TO /1y 2y 3/4 Js 1. CALL
SAVED IN NON-ERASABLE STORAGE UNTIL THE NEXT SUCH RECORD IS SUBX GO TO 3, 2. CALL SUBY, 3. CONTINUE, WILL GO TO THE ROUTINE
READ. THUS ONLY THE LAST RECORD READ WILL BE AVAILABLE FOR SUBX IF THE LETTER X IS READ, SUBY IF Y IS READ, AND STATEMENT
RESCANNING. IF THE PRCGRAM DOES NCT REQUIRE MULTIPLE SCANNING, 3 IF NEITHER X OR Y IS READ. SOURCE LANGUAGE - SAP-F.

REREAD WILL BE INDISTINGUISHABLE FROM THE STANDARD /TSh/ AND
/TSHM/ VERSIONS EXCEPT FOR THE SOMEWHAT GREATER STORAGE SPACE
USED. AS MANY CALL REREAC STATEMENTS ANC AS MANY RESCANS OF ThE
RECORD AS ARE DESIRED CAN BE EXECUTEC, BUT A CALL REREAD MUST
PRECEDE THE REAC INPUT TAPE IN THE LOGICAL FLCW EACK TIME A
RESCAN IS DESIRED. IF THE CALL REREAD IS BYPASSED, A REGULAR
READ INPUT TAPE INPUT wILL OCCUR. SOURCE LANGUAGE - FAP.

7090-1472IGCPCN CPYCHN - COPY AND MERGE
CHAIN LINKS PRODUCED BY THE FORTRAN II SYSTEM.
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1472IGCPCN

AUTHCR...Ms F. MITCHELL

7090-1468SIMAP LOADING MAP OF SUBROUTINE Us Ko A. Eo Ae
LOCATIONS AND ENTRIES AT EXECUTION TIME RISLEYs WARRINGTON
AVAILABLE 2ZND QUARTER 1963. LANCASHIRE, ENGLAND

ORDER FROM PROGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1468SIMAP DIRECT INQUIRIES TO AUTHOR
AUTHOR...DR. 0. GINGERICH ALLOWS ONE LINK TO BE RECOMPILED ANC MERGED WITH EXISTING
SMITHSOIAN ASTROPHYSICAL OBSERVATORY LINKS. THE ROUTINE HAS TWO ENTRY POINTS AND 1, 2, 3 OR 4
60 GARDEN STREET ARGUMENTS. IN NCRMAL USE A MASTER CFAIN TAPE, CONTAINING LINKS
CAMBRIDGE 38, MASS. GENERATED CN SOME PREVIOUS MONITOR RUNs IS LOADED ON TAPE UNIT
WITH FORTRAN NUMBER NT-. NEW LINKS, GENERATED DURING THE CURRENT
MONITOR RUN WILL BE ON TAPE NTAyeo.. NTAy.... MUST CORRESPOND TO
PHYSICAL UNIT B2y B3 OR A4. NT MUST CORRESPCND TO A PHYSICAL
UNIT WHICH IS NOT AL-4 OR Bl-4. CPYCHN WILL LOOK AT /ICU/ TC
CHECK THESE FACTS. CALL RDCHN/NTyNTAy../ WILL CAUSE THE ROLTINE
TO CCLLECT LINKS FROM NTAy.... ANC PUT THEM GN Bl. IT WILL
THEN COPY LINKS FROM NT INTO B2, B3 OR A4 AS APPROPRIATE,
SUBSTITUTING THE VERSION FROM Bl IF A LABEL MATCHES. FINALLY
ANY LINKS REMAINING ON B1 ARE COPIED, AND TAPE NT IS UNLOADED.
CALL WRCHN/NTyNTAy.e.o/ COPIES LINKS FROM NTAy.. ONTO NT AND
UNLOADS NT FOR FUTURE USE. TAPE NT SHOULD BE FILE PROTECTED

DIRECT INQUIRIES TO AUTHOR

SIMILE MAPS THE LOCATIGNS OF SUBROUTINES AND 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 RUNy 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 PRCVIDE THE NECESSARY WHEN IT UNLOADS. IF AN ERROR OCCURSy A SUITABLE REMARK IS
ORG CARDS FOR COMPATIBILITY WITH ITS SYSTEM. SOURCE LANGUAGE WRITTEN ON A3, AND SOMETIMES ON THE PRINTER. TAPE WRITING
IS FAP. REDUNDANCIES RESULT IN THE BAD TAPE BEING UNLOADED. OPERATICN
WILL CONTINUE IF THE TAPE IS REPLACED. ANY CTHER FORM OF ERRCR
DURING RDCHN RESULTS IN PREMATURE TERMINATION OF THE JOB. ERRORS
7090-14691GDECN IG DECIN - FLEXIBLE DECIMAL DURING WRCHN DO NOT TERMINATE THE JOB BUT THE MASTER TAPE IS NOT
AND ALPHABETIC INPUT ROUTINE FOR FORTRAN II WRITTEN. SOURCE LANGUAGE-SAP-F.
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-14691GDECN 7090-1473IGFIND I6 FIND - FORMAT-FREE INPUT
USING IGDECIN
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1473IGFIND

AUTHOR...M. F. MITCHELL
Ues Ko Ae Eo Ao
RISLEYy WARRINGTON
LANCASHIREs ENGLAND
AUTHOR...A. HASSITT

DIRECT INQUIRIES TO AUTHOR Ue Ko Ae Eo Ae
RISLEYs WARRINGTON
THE ROUTINE ASSUMES THAT THE INPUT TAPE HAS FORTRAN LOGICAL LANCASHIRE, ENGLAND

NUMBER 5 AND THE OUTPUT TAPE IS 6. THESE CAN EASILY BE CHANGED.
IT ASSUMES THAT THE INPUT TAPE CONTAINS BCD RECORDSs AND THE

FIRST 72 CHARACTERS IN EACH RECORC ARE TO BE REAC. THE ROUTINE
READS NUMERIC AND ALPHABETIC INFORMATION WITHOUT THE USE OF THE STANDARD VERSION OF /IOH/ IS ASSUMED, IN THAT THE CONTENTS
FORMAT STATEMENTS. THERE ARE TWO MAIN ENTRY POINTS- X EQUALS OF LOCATION 2 ARE SAVEC IN LOCATION COMMON /-165/. A STANDARD

DIRECT INQUIRIES TGO AUTHOR

FLDEC /0/ SETS X EQUAL TO THE FLOATING POINT VALUE OF THE NEXT
NUMBER I EQUALS INDEC /G/ SETS I EGUAL TO THE INTEGER VALUE CF
THE NEXT NUMBER. THE FIRST USE OF FLDEC /OR INDEC/ CAUSES A
TAPE RECORD TO BE READ, AND THE FIRST NUMBER ABSTRACTEC FROM
IT. THE NEXT ENTRY WILL PICK UP THE NEXT NUMBERsy ANC SO ON.
WHEN 72 CHARACTERS HAVE BEEN SCANNED, THE NEXT RECORD IS READ
AUTOMATICALLY. NUMBERS ARE SEPARATED BY ONt OR MORE BLANKS,
AND MUST NOT BE SPLIT BETWEEN TWO RECORCS. MACHINE LANGUAGE
SAP-F.

T7090-147016SLDC  1G SELDEC

AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1470IGSLDC

AUTHCR.. .M. F. MITCHELL
Us Ko Ao Ea Ao
RISLEY, WARRINGTVON
LANCASHIREs ENGLAND

DIRECT INQUIRIES TO AUTHOR

TO ALLOW THE ROUTINE IGDECIN TO READ RECORDS OF ANY LENGTH uP TO
132 CHARACTERSy AND TO READ INFORMATICN FROM MORE THAN ONE TAPE.
REQUIRES IGDECIN. DECIN NORMALLY READS THE FIRST 72 CHARACTERS
OR RECORDS ON TAPE 5, HOWEVER CALL SELDEC /NTsN/ WILL CAUSE DECIN
TO READ ITS RECORDS FRCOM TAPE NUMBER NT AND TO ACCEPT RECORDS

OF UP TO N CHARACTERS. IF ANY RECORD KAS LESS THAN N CRARACTERS,
SELDEC WILL PLACE AN END OF RECORD MARKER /THE CHARACTER 77
OCTAL/ AFTER THE LAST CHARACTER, AND CECIN WILL READ THE RECORD
CORRECTLY. SELDEC CONTAINS THREE BUFFERS AND WILL REMEMBER
INFORMATION FROM UP TO THREE TAPES. CALL SELDEC /NT,N/ READS THE
NEXT RECORD INTGC A BUFFER AND SETS DECIN TO ACCEPT THIS
INFORMATION. CALL SELDEC /NT/ SETS DECIN SO THAT IT CONTINUES
READING FROM A BUFFER THAT HAD ALREADY BEEN IN USE. CNE TYPICAL
USE OF SELDEC WOULD BE WHEN STANDARD INPUT TAPE CONTAINS

VARIOUS CODE-WCRDS WHICH ARE USED TO INDICATE WHICH RECORDS

OF A SUBSIDIARY TAPE SHOULC BE SCANNEC.

7090-1471IGINDX 16 INDEX — TO COMPARE A WORD
WITH A LIST OF WORDS

AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1471IGINDX

AUTHOR. ..M. F. MITCHELL
Ue Ko A. E. A.
RISLEY, WARRINGTON
LANCASHIREy ENGLAND

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 A/. FOR EXAMPLE, TO REAC A SERIES

OF INTEGER VARIABLES I, J, K. CALL FIND READ INPUT TAPE 5, 500,

I, Jy K 500 FORMAT /1HI/ THE NUMBERS ARE READ BY THE ROUTINE
IGDECIN AND MAY BE PUNCHED ANYWHERE ON THE CARD. THE MODIFIED

FORMAT STATEMENT CONSISTS OF NH FOLLOWED BY N CHARACTERS. THESE

CHARACTERS MAY BE F OR I OR A OR AN INTEGER. TO READ THREE
FLOATING POINT NUMBERS FOLLOWED BY AN INTEGER FOLLOWEC BY TwO
FLOATING POINT NUMBERS, ONE MAY WRITE- -6HFFFIFF OR 5H3F12F
OR 6HF2F12F OR EVEN 3H3FI. THIS LAST FORM ILLUSTRATES THE
POINT THAT WHEN THE END GOF THE FORMAT IS REACHED THE ROUTINE
GOES BACK TO THE BEGINNING GF THE FORMAT. TC GIVE A MORE

COMPLICATED EXAMPLE-- -CALL FIND READ INPUT TAPE S5, 5C1 I, Js B,

//A/MsN/y M EQUALS141/4 N EQUALS1,J/ 501 FORMAT /8H2IA1000F/.

7090-1476SCM3BB M-3 LINEAR AND SEPARABLE
PROGRAMMING SYSTEM
AVAILABLE 2ND QUARTER 1963.
GRDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1476SCM3B8

AUTHORS..R. Do MCKNIGHT Re P. HARVEY

DIRECT INQUIRIES TC..
R« P. HARVEY
STANCARD OIL COMPANY OF CALIFORNIA
SAN FRANCISCOs CALIFORNIA

M-3 IS A SYSTEM OF SINGLE PRECISION 7090 ROUTINES FOR SCLUTION
OF MATHEMATICAL /LINEAR AND SEPARABLE/ PROGRAMMING PROBLEMS.
THE SYSTEM EMPLOYS THE REVISED SIMPLEX METHOD IN WHICH THE
INVERSE IS MAINTAINED IN PRODUCT FORM. SOME OF THE MORE
IMPORTANT FEATURES ARE A SEPARABLE ALGORITHM WHICH PERMITS
INCLUSICON OF NON-LINEAR /POLYGONAL/ CCNSTRAINTS, A COMPOSITE
ALGORITHM, MULTIPLE RIGHT HAND SIDES, MULTIPLE OBJECTIVES, AN

UPPER BOUND ALGORITHM FOR VARIABLES UPPER BOUNDED AT UNITY, COST
RANGINGy FREE VARIABLES WHICH MAY TAKE VALUES OF EITHER SIGNs AND

FROZEN VARIABLES WHICH MUST HAVE ZERC VALUE IN THE SOLUTION.
M-3 RUNS IN THE FORTRAN MONITOR SYSTEM AND REQUIRES 32K CORE
STORAGEs AN ON-LINE PRINTER, A CLOCK /OPTICNAL/, AND TWO DATA

CHANNELS. THE PROCEDURE MAY USE UP TO 10 TAPES, Al-A5 AND B1-B5

DEPENDING ON THE SIZE OF THE PROBLEM. PROBLEMS WITH UP TO 300
ROWS AND 299 SETS OF SPECIAL VARIABLES MAY BE HANDLED. THE
LIMITATION ON THE NUMBER OF VARIABLES /NON-ARTIFICIALS/ CANNGT
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 NOT NUMBEREDs BUT NAMED. THE COEFFICIENTS AND
RIGHT HAND SIDE ELEMENTS MUST BE WITHIN THE RANGE - 10,000 TO

OPTICNAL PROGRAM MATERIAL - REQUESTOR MUST SUBMIT ONE REEL OF TAPE TO
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OBTAIN LISTINGS AND ONE REEL OF TAPE TO OBTAIN FCRTYRAN SOURCE CARDS

AND DOCUMENTATION WRITEUP.

7090-1477TYELS2 LEAST SQUARES REGRESSION FIT
TO SUM OF TWO EXPONENTIALS /FORTRAN 11/
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1477TYELS2

AUTHCR...Ge MEEK

DIRECT INQUIRIES TQ..
DR. B.H. WORSLEY
INSTITUTE OF COMPUTER SCIENCE
UNIVERSITY CF TORONTO
TORCNTO, 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 SQUARES REGRESSION FITTING OF Y TO THE
FUNCTICN

F/X/ # AE-BX & CE-DX & K
IT IS ASSUMED THAT K IS A KNOWN CONSTANT. THE STANDARD
DEVIATIONS OF EACH OF THE FITTED VALUES OF A, By Cy AND D ARE
ALSO CALCULATED, AS WELL AS THE RATIO OF, AND DIFFERENCE BETWEEN,
THE OBSERVED AND FITTED VALUES OF Y. A SCHEME FOR WEIGHTING THE
OBSERVED YJ BY INTEGERS WJ IS PROVIDED. MINIMUM 7090. OPERATES
UNDER FORTRAN 2 WITH MONITOR. A ROUTINE TCO INVERT A MATRIX BY
THE METHOD OF GAUSSIAN ELIMINATION IS BUILD-IN. USES LOGy EXP
AND SQRT OF FORTRAN Il, VERSION 2.

7090-1478TYPOLM COEFFICIENTS OF A REAL
POLYNOMIAL FROM ITS ZEROS
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1478TYPOLM

AUTHOR...DR. W. KAHAN
INSTITUTE OF COMPUTER SCIENCE
UNIVERSITY OF TCRONTO
TORONTO, ONTARIC
CANADA

DIRECT INQUIRIES TO AUTHCOR

TC OBTAIN THE COEFFICIENTS A/1/ OF A REAL POLYNOMIAL GIVEN ITS
ZEROS. IT IS USEFUL IN CHECKING THE RESULTS GIVEN BY POLYNOMIAL
ROOT-FINDING ROUTINES. MINIMUM 7090. WRITTEN FOR FORTRAN II,
VERSION 2. USES SUB-PROGRAMS /FIL/ AND /STH/ AS IN FORTRAN II,
VERSION 2 AS WELL AS UNCLE AND XLOC. UNCLE IS THE NAME OF AN
ARGUMENT-FREE SUBROUTINE WHICH INITIATES A SPECIAL POST-MORTEM
PROCEDURE BUILT INTO THE TY INSTALLATION MONITOR SYSTEM. IT
INITIATES KICK-OFF CF 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 CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1479TYRNDG

AUTHOR...DR. W. KAHAN
INSTITUTE OF COMPUTER SCIENCE
UNIVERSITY GF TORONTO
TORONTCs ONTARIO
CANACA

DIRECT INQUIRIES TO AUTHOR

TO GENERATE A SECUENCE OF N PSEUDO-RANDOM NUMBERS Y WITH

GAUSSIAN DISTRIBUTION, BEGINNING WITH A PRESCRIBED NUMBER X.
MINIMUM 7090. FLOATING-POINT NUMBERS. USES SUB-PROGRAM RAND,
INCLUDED WITH THE RNDG CARD DECKS, AND SUB-PROGRAMS COS, SIN, LOG
AND SQRT, ASSUMED PRESENT IN THE FORTRAN II VERSION 2 PACKAGE.
USES 85 CELLS /1258/ IN ACDITION TO THE CELLS USED BY
SUB-PROGRAMS LISTED IN 3. RAND IS THE 709/90 FAP VERSION OF SD
#1181 /AN-G502/ AND USES 30 CELLS. THIS PROGRAM IS DISTINGUISHED
FROM THE RECENT SHARE DISTRIBUTION /SD #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 PRECISION PRODUCT
ACCUMULATION OF SINGLE PRECISION REAL FLOATING POINT
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1480TYDLAP

AUTHOR...DR. W. KAHAN
INSTITUTE CF COMPUTER SCIENCE
UNIVERSITY OF TORONTO
TCRCNTO, ONTARIC
CANADA

DIRECT INQUIRIES TGO AUTHOR

TO ACCOMPLISH DOUBLE-PRECISION ACCUMULATION OF PRODUCTS OF
SINGLE-PRECISION NUMBERS IN A PSEUCO-ACCUMULATOR DLA. THE USE OF
THE FIRST ENTRY-POINT DLAP LEADS TO THE ACCUMULATION OF THE NEW
PRODUCT WITH THE EXISTING SUM IN DLA. THE USE OF THE OTHER
ENTRY-POINT DLAS PLACES THE NEW PRODUCT DIRECTLY IN DLA. WRITTEN
IN 709/90 FAP. USES REAL, FLOATING-PCINT NUMBERS. CAN BE USEC
AS A SUB-PROGRAM OF A FORTRAN PROGRAM, ANDs, AS SUCH, IS USEFUL IN
CERTAIN MATRIX OPERATIONS. NO OTHER SUB-PROGRAMS ARE USED. USES
23 CELLS /278/.

7090-1481TYQUAD ROMBERG QUADRATURE TO
PRESCRIBED ACCURACY
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1481TYQUAD

AUTHOR...C. F. DUNKL
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DIRECT INQUIRIES TO..
DR. W. KAHAN
INSTITUTE OF COMPUTER SCIENCE
UNIVERSITY OF TORONTC
TCRCNTO, ONTARIC
CANADA

A FORTRAN 2 FUNCTION USING FLOATING#POINT NUMBERS TO PERFORM

THE INTEGRATION BETWEEN 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 II, 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
T0 BE WRITTEN BY THE PROGRAMMER DEFINING THE FUNCTION APPEARING
IN THE INTEGRATION.

7090-1482J5AMRNG GRAPH SCALE AND LIMIT FINDER
FORTRAN SOURCE LANGUAGE SUBROUTINE
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1482J5AMRN

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

DIRECT INQUIRIES TO AUTHOR

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

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

AUTHOR...CARCL S. WADE
1BM CORP.
T.J. WATSON RESEARCH CENTER
BOX 218
YORKTOWN HEIGHTSy NEW YORK

DIRECT INQUIRIES TO AUTHOR

CSSI SOLVES THE CUTTING STOCK OR TRIM PROBLEM WHICH IS THE
PROBLEM OF FILLING, AT MINIMUM COST, ORCERS FOR WIDTHS OF
MATERIAL WHICH ARE TO BE CUT FROM A SUPPLY OF GIVEN STOCK WIDTHS
EACH OF GIVEN CGST. CSSI EMPLOYS AN ALGORITHM DESCRIBED IN A
PAPER ENTITLED, /A LINEAR PROGRAMMING APPROACH TO THE CUTTING
STOCK PROBLEM/,~ BY P. C. GILMORE AND R. E. GOMORY- THE FIRST
PART OF THE PAPER IS IN THE JOURNAL OF OPERATIONS RESEARCH, VOL
9, 1961, 849-859, AND THE SECOND PART IS IBM RESEARCH REPORT 949,
JUNEs 1963. UNLIKE PREVIOUS PROGRAMS, CSSI COES NOT GENERATE AND
STORE A LIBRARY OF 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, AND UP TO 89 ORDERED
WIDTHS. IT REQUIRES 32K CORE, THREE TAPES, ONE CHANNEL. WRITTEN
IN FCRTRAN II.

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

AUTHORS..F. D. PITTS Fe. W. BAUER L. B. FALL

DIRECT INQUIRIES TO..
Fo. D. PITTS
AERONAUTICAL SYSTEMS DIVISION
WRIGHT-PATTERSON AFB, OHIO

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

7090-1488NBSHNKL HANKEL FUNCTION OF COMPLEX
ORDER AND ARGUMENT.
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAFM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1488NBSHNK

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

DIRECT INQUIRIES TC AUTHOR

TO EVALUATE HENKEL FUNCTIONS HV/K//Z/ COMPLEX CRECERs; Vs AND
COMPLEX ARGUMENT,y Z. REQUIRES- SUBROUTINE HANK /PROGRAM 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.

7090-1489NBSHF13 HANKEL FUNCTION FOR ORDER
1/0 AND 2/3, COMPLEX ARGUMENT.
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1489NBSHF1

AUTHOR...LESLIE A. BERRY
NATIONAL BUREAU OF STANDARDS
... BOULDER LABORATORIES
BOULBER, COLGCRADO
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DIRECT INQUIRIES TO AUTHOR

TO EVALUATE THE HANKEL FUNCTIONS. REQUIRES- SUBROUTINE SERIES
/PROGRAM NBS HSR/ SUBROUTINE SP /PROGRAM NBS SP/ FUNCTION GAMMA
/PROGRAM NBS GAM/ COMPLEX PACKAGE /PROGRAM NBS ZPK/ METHOD- FCR
SMALL /Z/. FORTRAN II.

7090-1490NBSHSR  SERIES EVALUATION FOR HANKEL
FUNCTION SUBROUTINES
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1490NBSHSR

AUTHOR.«.LESLIE A. BERRY
NATIONAL BUREAU OF STANDARDS
BOULDER LABCRATORIES
BOULDER, COLORADO

OIRECT INQUIRIES TO AUTHOR

REQUIRES SUBROUTINE ZMPY OF COMPLEX PACKAGEs NBS ZPK.
CALL .SERIES /Ay By Ve Sy Y/ X & IY#SV /AEIB/.

USAGE~
7090 FORTRAN II

7090-1491NBSSP
FOR NBS HF13
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1491NBSSP

EVALUATES ASYMPTOTIC SERIES

AUTHOR.«.LESLIE A. BERRY
NATIONAL BUREAU OF STANDARDS
BOULDER LABORATORIES
BCOULDERy COLORADO

OIRECT INQUIRIES TO AUTHOR

EVALUATES ASYMPTOTIC SERIES. TV/Z/ WRITTEN IN NBS HF13 AS
EXPLAINED IN WRITE-UP FOR NBS HF13. REQUIRES THE COMPLEX PACKAGE
NBS ZPK AND FUNCTICON GAMMA, NBS GAM. EVALUATES SERIES. IF
NECESSARY MULTIPLIES LAST TERM USED BY CONVERGENCE FACTOR. SEE
NBS HF13.7090 FORTRAN II.

T090-1493NBSZPK NBS ZPK COMPLEX ARITHMETIC
PACKAGE
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1493NBSZPK

AUTHOR...LESLIE A. BERRY
NATIONAL BUREAU OF STANCARDS
BOULDER LABORATORIES
BOULDER, COLORADOC

DIRECT INQUIRIES TO AUTHOR

MULTIPLIES AND DIVIDES TWO CCMPLEX NUMBERS, FINDS THE SCUARE
ROOT, SINE, EXPONENTIAL, OR POLAR FCRM OF COMPLEX NUMBER. 7090
FORTRAN II

T7090-1494BCKOMO  MULTIPLY-PRECISE ROUTINE
AVAILABLE 3RD 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 GF THIS SUBROUTINE IS TO EVALUATE RATICS CF
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, AND /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 PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1495UMMPLT
AUTHORS « .BRICE CARNAHAN LARRY EVANS
DIRECT INQUIRIES TO..
BRICE CARNAHAN
UNIVERSITY OF MICHIGAN
CCMPUTING CENTER
ANN ARBORy MICHIGAN

RAPID MACHINE PLOTTING OF NUMERIC INFORMATION FOR USE WITH
FORTRANs; FAP, OR MAD CALLING PROGRAMS. THE RESULTING GRAPH IS
COPIED ONTO ANY DECIMAL OUTPUT TAPE FOR SUBSEQUENT OFF-LINE

/OR SIMULATED OFF-LINE/ PRINTING OR PUNCHING. THE SUBROUTINE HAS
FOUR MAIN ENTRIES WHICH PERFORM THE FOLLOWING FUNCTICNS. PLOT 1
SETS UP THE DESIRED GRID CONFIGURATION AND THE TCOTAL WIDTH
/LIMITED TO PAGE OR CARD WIDTH/ AND LENGTH /UNLIMITED/ OF THE
GRAPH IMAGE. IT ALSO DETERMINES THE LOCATION OF THE DECIMAL
POINTS AND THE MULTIPLYING SCALE FACTORS /POWERS OF TEN/ FOR THE
ABSCISSA AND ORDINATE VALUES WHICH MAY BE PRINTEC AT THE GRID,
PLOT 2 PREPARES THE GRID, EXAMINES THE MAXIMUM AND MINIMUM VALUES
OF THE ABSCISSA AND ORDINATE AND ESTABLISHES INTERNALLY A FCRMULA
FOR COMPUTING THE LOCATICON IN THE IMAGE REGION CORRESPONDING TO
ANY POINT.
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7090-14968CNEXP FORTRAN FUNCTION FOR
OBTAINING PRIMES
AVAILABLE 3RD QUARTER 1963.
ORCER FROM PROGRAM OISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1496BCNEXP

AUTHOR. ..GERALD D. JOHNSON

OIRECT INQUIRIES TO..
DCNALD C. HCBBS
UNIVERSITY CF CALIFORNIA COMPUTER CENTER
201 CAMPBELL HALL
BERKELEY 4, CALIFORNIA

THIS 7090 SUBROUTINE COMPUTES THE NEXT PRIME GREATER THAN THE
ABSOLUTE VALUE OF A GIVEN INTEGER I WHERE /I/ IS EITHFER A FORTRAN
I1 DECREMENT INTEGER LESS THAN 217 GR A FCRTRAN IV FULL WORD
INTEGER LESS 235. LANGUAGE FAP-F

T090-1497BEMAT2 MATRIX PACKAGE FOR USE WITH
IBM FORTRAN MONITOR
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1497BEMAT2

AUTHORS..H.M. GLADNEY MRS. C. M. KIMME

DIRECT INQUIRIES TO..
MRS, C. M. KIMME
BELL TELEPHONE LABORATORIES
MURRAY HILLs NEW JERSEY

BE MAT2 IS A SET OF SUBPROGRAMS TO BE USED WITH A FORTRAN

CALLING PROGRAM ON AN IBM 7090 COMPUTER USING THE IB FORTRAN
MONITOR. THE PACKAGE CONTAINS SUBROUTINES TO ADCy SUBTRACT,
SCALAR MULTIPLY, MATRIX MULTIPLY, INVERT, TRANSPOSE, MOVE, CHANGE
THE SIGNS OF, SOLVE FOR THE TRACE AND DETERMINANT OF REAL
MATRICES. ALSO INCLUDED ARE SUBPROGRAMS FOR SOLVING SIMULTANEOGUS
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.

T7090-1499IBMEXP3 FORTRAN II LIBRARY
FUNCTION-EXP 3
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1499IBMEXP

AUTHORS. «MR. RICHARD V. BERGSTRESSER
I8M CORPORATION
401 GRAND AVENUE
OAKLANDs CALIFORNIA

DIRECT INQUIRIES TO AUTHOR

THIS IS AN IMPROVED VERSION OF 709/7090 FORTRAN II LIBRARY
FUNCTION WHICH PERFORMS EXPONENTIATIGN OF FLOATING PCOINT BASE
RAISED TO A FLOATING POINT POWER. BY USING 709/7090 FORTRAN I1
LIBRARY FUNCTIONS EXP AND LOG INSTEAD OF INTERNALLY WRITTEN
FUNCTION, EXP /3 /REVISED/ GAINS A 15% IMPROVEMENT IN SPEED,
SLIGHT IMPROVEMENT IN ACCURACY AND A REDUCTION OF 98 CELLS OF
CORE STORAGE. MOST RECENT VERSIONS OF EXP AND LGG SHOULD BE
MAINTAINED IN SYSTEMS LIBRARY BEFORE ADDING EXP /3. MINIMUM
MACHINE CONFIGURATION. SOURCE LANGUAGE IS FAP. MAY ALSO BE USED
ON THE 709.

7090-1500SD9137 EQUATION OF STATE 3 /1
COMPONENT/
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1500SD9137

AUTHORS..0. REDLICH A. K. DUNLOP

DIRECT INQUIRIES TC..
A. K. DUNLOP
SHELL DEVELOPMENT CO
EMERYVILLE, CALIF.

TO COMPUTE COMPRESSIBILITY FACTORS AND FUGACITY COEFFICIENTS OF
A GAS FOR A SET/S/ OF TEMPERATURES ANLC PRESSURES, KNOWING THE
CRITICAL TEMPERATURE AND PRESSURE ANC THE ACENTRIC FACTOR, we OF
Ke Seo PITZER ET AL. A/

RESTRICTIONS

A/ NO MACHINE COMPONENTS BEYOND THOSE NECESSARY FOR THE FORTRAN
MONITOR ARE REQUIRED.

B/ NC OTHER PRCGRAMS ARE REQUIRED- THE BINARY DECK CONTAINS ALL
NON-LIBRARY ROUTINES NEECED.

C/ 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 AND THE PRESSURES EITHER
GENERATED SIMILARLY, OR IN A 1, 25 5y 10y ETC.y RATIO SEQUENCE.
SOURCE LANGUAGE-FORTRAN 2

7090-1501S09138 EQUATION OF STATE 3
/MIXTURES/
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1501509138

AUTHORS..0 REDLICH A. K. DUNLOP

DIRECT INQUIRIES TO..
A. K. DUNLCP
SHELL DEVELOPMENT CO
EMERYVILLE, CALIF.

TO COMPUTE COMPRESSIBILITY FACTORS AND FUGACITY COEFFICIENTS OF
COMPCNENTS IN GAS MIXTURES FOR A SET/S/ OF TEMPERATURES,
PRESSURESy AND CCMPOSITIONS, KNOWING THE CRITICAL TEMPERATURE AND
PRESSURE AND THE ACENTRIC FACTOR, Wy OF Ko So PITZER ET ALey

A/ OF EACH OF THE COMPONENTS. THE USE GF INTERACTION
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COEFFICIENTS IS PROVIDED FOR.

RESTRICTIONS

A/ NC MACHINE COMPCNENTS BEYOND THOSE NECESSARY FOR THE FORTRAN
MONITOR ARE REQUIRED.

B/ NO OTHER PRCGRAMS ARE REQUIRED- THE BINARY DECK CONTAINS ALL
NON-LIBRARY ROUTINES NEECED.

C/ ANY NUMBER OF PRESSURE-TEMPERATURE SCHEDULES FOR ANY NUMBER
OF MIXTURES /CCNTAINING UP TO 7 COMPONENTS/ MAY BE CALCULATEC-
1-99 TEMPERAUTRES AND 1-$9 PRESSURES MAY 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/ INCREMENT AND THE PRESSURES ARE
EITHER GENERATED SIMILARLY, OR IN A 1, 2, 5, 10, ETC., RATIC
SEQUENCE. THE COMPOSITION FOR EACH MIXTURE IS STIPULATED ON A
SEPARATE CARD. SOURCE LANGUAGE-FORTRAN 2

7090-1502TYFRNF  ROUND FLOATING ARITHMETIC IN
FORTRAN II

AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1502TYFRNF

AUTHCR...DR. W. KAHAN

INSTITUTE OF COMPUTER SCIENCE
UNIVERSITY OF TORONTO
TCRCNTOy CANADA

DIRECT INQUIRIES TG AUTHCR

CORRECTLY TO ROUND FLOATING ADDITIONS, SUBTRACTIONS AND
MULTIPLICATIONS, WHICH WOULD OTHERWISE BE TRUNCATED, IN FORTRAN
I1 PROGRAMS.

1. WRITTEN IN 709/90 FAP.

2. OPERATES ON REAL, FLOATING-POINT NUMBERS.

3. TC BE USED AS A FUNCTION IN A FCRTRAN PROGRAM.

4. NC OTHER SUB-PROGRAMS ARE USED.

5. USES 24 CELLS /30 SUE 8/.

7090-1503TYSQR8 IMPROVED SQUARE-ROOT FOR
. FORTRAN II

AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1503TYSQR8

AUTHOR. ..W. KAHAN

INSTITUTE OF COMPUTER SCIENCE
UNIVERSITY GF TORONTO
TORONTOy CANACA

DIRECT INQUIRIES TQ AUTHOR

TG CALCULATE THE SQUARE ROOT OF A FLOATING POINT NUMBER.

1. WRITTEN IN 709/90 FAP.

2. USES REALy FLOATING-POINT NUMBERS.

3. INTENDED AS A SUBSTITUTE FOR THE FGRTRAN II SYSTEM/S SQRTF.
4. NC OTHER SUB-PROGRAMS ARE USED.

5. USES 45 CELLS /55 TO THE POWER OF 8/ PLUS ERASABLE COMMCN
17774-6.

7090-1504TYMXMN COMBINED MAXIMIZING,
MINIMIZING 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 IMQUIRIES TO AUTHCR

TO FIND QUICKLY THE ALGEBRAICALLY OR ABSOLUTELY LARGEST OR
SMALLEST OF /A SUBSET OF/ THE ELEMENTS CF A FLOATING POINT ARRAY
Z 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 PRCGRAM.

4. USES NG OTHER SUBPRCGRAMS.

5. USES 44 CELLS /54 TC THE POWER CF 8/.

7090-1506RSGAS1 GENERALIZED ASSEMBLY SYSTEM

AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1506RSGAS1

AUTHOR...G. H. MEALY

29 LORI STREET
PCUGHKEEPSIEy 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 INPUT-OUTPUT ROUTINES. IF
FULLY IMPLEMENTED, GAS WOULD HAVE THE FOLLOWING FEATURES—

1. MACRO FACILITIES AT LEAST AS POWERFUL AS THOSE IN BE FAP.

2. LIBRARY ITEMS SUBJECT TO PARAMETER SUBSTITUTICN ON CALL.

3. CCMPRESSED DECK AND SYMBOLIC MCDIFICATICN 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, AND MAP.

7090-1507LFAT62 U.S. STANDARD ATMOSPHEREs
962

AVAILABLE 3RD QUARTER 1963.
ORDER FROM PRCGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1507LFAT62

AUTHOR...LILLIAN R BONEY

NASA-LANGLEY RESEARCH CENTER
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LANGLEY STATION
HAMPTCNs 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 VELOCITY OF SOUND IN FT/SEC AT ANY GEOMETRIC ALTITUDEs Z.
IN THE RANGE-16,500 FT LESS THAN Z LESS THAN 2.320,000 FEET.

THE FOLLOWING ADCITIONAL SUBROUTINES ARE REQUIRED ON THE USER/S
FGRTRAN LIBRARY TAPE- /DFAD/, /DFS8/, /DFMP/, /DFDP/, DSIN,
DCOS, CLOG, SQRT, LOGs EXP.

RANGE- FOR ALTITUDES BELOW-16,4500 FEET THE VALUES OF DENSITY,
PRESSURE, TEMPERATURE, AND 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,C0C FEET.
TO POINT OUT THIS LIMITATION, THE VELGCITY OF SOUNC AT ALTITUDES
ABCVE 300,000 FEET IS SET EQUAL TG THE VELOCITY OF SOUND AT
300,000 FEET. FOR ALTITUDES ABOVE 2,320,000 FEET DENSITY,
PRESSURE AND TEMPERATURE ARE SET EQUAL TO THEIR RESPECTIVE VALUES
AT 243205000 FEET. SGURCE LANGUAGE-FCRTRAN I1.

7090-15080RWDST GENERALIZED INTERNAL SORT
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-15080RWDST

AUTHOR...E.B. CARTER, JR.
UNION CARBICE NUCLEAR CO
OAK RIDGE, TENNESSEE

DIRECT INQUIRIES TO AUTHOR

THIS WRITE-UP CESCRIBES ONLY THE MOOIFICATIONS MADE TQO WD-SORT
/SDA-1249/ TO MAKE IT COPERATE WITHIN THE IB-JOB MONITOR SYSTEM.
USERS OF THIS ROUTINE SHOULD CONSULT THE ORIGINAL WRITE-UP FGR
ADDITIONAL INFORMATION. CR WDST MAY BE CALLED FROM CBL, FTN, OR
MAP PRCGRAMS.
DECK NAME- CRWDST THE LENGTH IS 392 /610/* WORDS
ENTRY POINTS- SORTAC IS USED TO SORT IN ASCENDING SEQUENCE
SORTDC IS USED TO SORT IN DESCENDING SEQUENCE
CONTROL SECTIGNS- SORTAB THIS SECTION CONTAINS THE ERASABLE
STORAGE AREAS ATAB AND BTAB. AS
DISTRIBUTED THIS SECTION IS 11S /167/
WORDS LONG.
SORTAL THIS SECTION CCNTAINS CODING USED FOR
PROCESSING ALGEBRAIC SCRTS. IF
ALGEBRAIC SCRTS ARE NOT REQUIRED A
$OMIT CARD MAY BE USED TO SAVE 32 /40/
LCCATIONS.
VIRTUAL NAMES- +FXEM. CALLING SEQUENCE ERRORS IN THE ORIGNAL
PROGRAM GAVE A NCRMAL RETURN WITHCUT
SORTING. THIS HAS BEEN CHANGED TO CALL
+FXEM. /#1249/. ALSO, THIS CALL IS
TAKEN IF AN ALGEBRAIC SORT IS REQUESTED
AND CONTROL SECTICN SCRTAL HAS BEEN
CMITTEC. A RETURN AFTER THIS CALL
RETURNS TO THE PROGRAM THAT CALLED OR
WDST WITHCUT SORTING THE DATA.
SYSLOC USUAL USE.

THE CALLING STATEMENTS FCR CR WDST ARE THE SAME AS GIVEN FOR WD
SORT. THE CHANGES MADE INVOLVE THE INTERPRETATION OF THE ITEMS
IN THE CALLING SEQUENCE TO CORRESPCNC WITH THE FCRWARD STORING GOF
ARRAYS AS USED IN CBL AND FTN. A PREST DECK IS AVAILABLE FCR
REASSEMBLY. THE ASSEMBLY PARAMETERS MAXA AND MAXS MENTICNED ON
PAGE 4 OF THE WD SORT WRITE-UP ARE CEFINED ON CARDS 2 AND 3
RESPECTIVELY.

7090-1512DFDKO0 DKOO-ONE CARD ON-LINE LOADER
FOR ROW BINARY CARDS
AVAILABLE 3RD GQUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 709C-1512DFDKOO

AUTHOR...P.A. JACOBY
DOUGLAS AIRCRAFT CO., INC. /DF/
MISSILE & SPACE SYSTEMS DIVISICN, CEPT. A-273
3000 OCEAN PARK BLVC.
SANTA MONICA, CALIF.

CIRECT INQUIRIES TO AUTHOR

ONE CARD ON-LINE LOADER FOR ABSOLUTE ROW BINARY CARDS. ABSOLUTE
ROW BINARY CARDCS TC BE LOADED MUST HAVE THE LOCATION IN ROW S,
COLUMNS 22-37., THE WORD COUNT IN ROW 9, COLUMNS 14-18., AND THE
CHECKSUM IN ROW 9, COLUMNS 37-72. THESE CARCS MAY BE PRODUCED BY
A ROW ABSOLUTE FAP ASSEMBLY. THE TRANSFER CARD GF THE DECK TO BE
LOACED MUST BE REMOVED AND REPLACEC BY ONE HAVING A TRANSFER
INSTRUCTION IN ROW 9, COLUMNS 37-54, AND THE TRANSFER LOCATICON
ROW 9, COLUMNS 58-7z. THESE SHOULD BE THE ONLY PUNCHES ON THE
CARD.

N

-

7090-1513DFDKO1  DKO1-DUMP DISK TRACKS
AVAILABLE 3RD QUARTER 1963.
ORDER FRCM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1513DFCKO1

AUTHOR...P.A. JACOBY
DOUGLAS AIRCRAFT CO., INC.
MISSILE & SPACE SYSTEMS DIVISIGN, DEPT. A-273
3000 OCEAN PARK BLVD
SANTA MCNICA, CALIF.

DIRECT INQUIRIES TO AUTHOR

ON-LINE PROGRAM TO REAC DISK TRACKS SPECIFIED BY CONTROL CARCS
AND PLACE ON PRINT TAPE IN AN OCTAL DUMP FCRMAT. USES 1301 CISK.
USES LOADER PRCGRAM DKOO, AND MUST CCNFCRM TO ITS REQUIREMENTS.
THE DECK IS LOADED ON-LINE, PRECEDEC BY THE CKGO LOADER /ON CARD/
FOLLOWED BY CONTROL CARDS-CNE FOR EACH TRACK TO BE DUMPEC.
INFORMATIGN IS READ FRCM THE DISK IN FULL TRACK MODE AND PLACED
ON TAPE FOR OFF-LINE PRINTOUT. MAY BE USED ON THE 7094 ALSO.
SOURCE LANGUAGE-FAP



PAGE 076

7090-1516MIERR1  DOUBLE~PRECISION PROBABILITY
INTEGRALS
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1516MIERRL

AUTHORS..MR. KENNETH B. LARSCN
ROOM 4-017
MASSACHUSETTS INSTITUTE OF TECHNOLGGY
CAMBRIDGE 39s MASSACHUSETTS

DIRECT INQUIRIES TO AUTHOR

FOR AN ARGUMENT X, EVALUATES ERROR FUNCTION ERE/X/ ANC ERROR-
FUNCTICN COMPLEMENT EREC/C/ TO 15-16 SIGNIFICANT DIGITS, AND
INTEGRATED ERRCR-FUNCTION COMPLEMENT IERIC/X/ TO 13-16
SIGNIFICANT DIGITS, DEPENDING ON VALUE OF X WITHIN RANGE O TO 10.
REQUIRES 2539 LOCATIONS,; O COMMON. TIMING IS 67 MILLISECONDS
MAXIMUM.

7090-1521ERLPOA LINEAR PROGRAMMING OUTPUT
ANALYZER
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1521ERLPOA
AUTHORS.<LsJe LARSEN BeG+ MCLAUGHLAN MISS J. B. SMEAL
DIRECT INQUIRIES TO..
Le.J. LARSEN
ESSO RESEARCH & ENGINEERING CO.
P.0. BOX 209
MADISON, NEW JERSEY

TO GENERATE A REPORT FROM THE OUTPUT GF THE CEIR LP/90 LINEAR
PRGGRAMMING SYSTEM, SHARE DISTRIBUTION NO. 1300. THUS, THE
PROGRAM PROVIDES A SOLUTION TO ONE OF THE MAJOR OBSTACLES
ENCOUNTERED IN LARGE LINEAR PROGRAMMING APPLICATIONS. THIS
PROBLEM IS ONE OF RAPICLY TRANSFORMING THE LARGE VOLUME OF
RESULTS THAT ACCOMPANY THE SOLUTION OF TYPICAL PROBLEMS TO A FORM
THAT IS SUITABLE FOR DETAILED ANALYSIS OR MANAGEMENT REVIEW.

A. MACHINE COMPONENTS REQUIRED WHEN USING ANALYZER 32K 7090, 3
TAPES CN CHANNEL A, 3 TAPES ON CHANNEL B, ON-LINE PRINTER AND
CARD 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 SYSTEM.

C. REFER TQ THE 7090 LINEAR PROGRAMMING OUTPUT ANALYZER
REFERENCE MANUAL FOR THE INPUT/OUTPUT FORMAT AND OTHER
REQUIREMENTS.

D. IN ORDER TO USE THE PUNCh OPTIGCN, THE BCD OUTPUT FROM ER LPOA
MUST BE PRINTED CN A 1401 USING A SPECIAL 1401 PROGRAM. SUCH A
PROGRAM IS THE ER SIMULATNECUS READy PRINT, AND PUNCH PRCGRAMs
WHICH IS BEING RELEASEC TO SHARE.

MACHINE LANGUAGE-SCAT

RECUESTOR MUST SUBMIT ONE TAPE TO OBTAIN BASIC PROGRAM MATERIAL

CONSISTING OF SYMBOLIC CARDS FOR COMPILE RUN A AND COMPILE RUN B AND

SAMPLE PROBLEM DATA AND AGENDUM.

7090-1522NBSERFI INVERSE ERROR FUNCTION
AVAILABLE 3RD QUARTER 1963.
ORDER FRCM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1522NBSERF
AUTHORS..NEALL STRANC GARNEY HARDY
DIRECT INQUIRIES TO..
NEALL STRAND
NATIONAL BUREAU OF STANDARDS
BOULDER LABORATORIES
BCULDER COLORADC

THIS SUBROUTINE COMPUTES THE INVERSE ERROR FUNCTION I. E. GIVEN
Y IN THE EQUATION. RESTRICTIONS- THIS SUBROUTINE USES THE
SUBROUTINE ERR169/SHARE IDENTIFICATION C3LAFERRL/ TO CALCULATE
THE ERROR FUNCTION.

7090-1523NBSTAU ROOTS OF RICATTIDIFF
EQUATIONS
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1523NBSTAU

AUTHORS . .MR. JOHN D. HARPER, JR.
NATIONAL BUREAU OF STANCARDS
BOULDER, COLORADO

DIRECT INQUIRIES TO AUTHCR

NBS TAU COMPUTES THE ROOTS OF A RICATTI DIFFERENTIAL EQUATICN
USED IN THE CALCULATION OF CERTAIN ELECTROMAGNETIC WAVE PROBLEMS
EXPRESSED AS A SERIES OF RESIDUES. THE METHOD IS FORMULATED IN
NATIONAL BUREAU OF STANDARDS TECHNICAL NOTE 7 DISTRIBUTED BY
UNITED STATES DEPARTMENT OF COMMERCE, OFFICE OF TECHNICAL
SERVICES, WASHINGTON 25, D.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 1S A SUBROUTINE WHICH EXPECTS A FORTRAN CALLING
SEQUENCE. IT REQUIRES SEVERAL SUBROUTINES NOT INCLUDED.
MACHINE LANGUAGE- FORTRAN II

T090-1524NBCPK SAP-F SUBROUTINES COMPLEX
ARITHMETIC PACKAGE
AVAILABLE 3RD QUARTER 1963.
ORCER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1524NBCPK

AUTHOR...JCHN HARPER
NATIONAL BUREAU OF STANDARDS
BCULDERy COLORADO

Section B
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CIRECT INQUIRIES TO AUTHOR

NBS CPK CONTAINS CERTAIN COMPLEX ARITHMETIC SUBPROGRAMS WRITTEN
AS SUBROUTINES FCR USE IN PROGRAMS WHERE CHANGEOVER TO BUILT-IN
COMPLEX ARITHMETIC IS NOT DESIRABLE OR NOT AVAILABLE. ZIMPY AND
ZCIV ARE PRIMARILY THE SAME AS THE COMPLEX MULTIPLY AND DIVIDE
USED IN THE COMPLEX FEATURE OF FORTRAN II. POLR CONVERTS FROM
RECTANGULAR TO PCLAR FGRM USING TRIGCNOMETRIC IDENTITIES TO HELP
PRESERVE PRECISICN. ZSQRT EMPLOYS A METHOD CESCRIBED BY SICNEY
KAPLAN, MTAC, VOL 4, 1950, P. 177.

7050 SAP-F SUBROUTINES

7090-1525BCSHFT FAP INSTRUCTION SIMULATOR
FOR FORTRAN
AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1525BCSHFT

AUTHOR...G.D. JOHNSON
UNIVERSITY FO CALIFCRNIA
BERKELEY, CALIFORNIA

DIRECT INQUIRIES TO AUTHCR

TC SIMULATE IN FGRTRAN PROGRAMS THE EGQUIVALENT FAP INSTRUCTICNS
ALSs ARS, LLSs LRS, LGL, RQL /SEE FAP MANUAL FOR DESCRIPTION/,
AND ALSO TO INTRODUCE A NEW PSEUDO OPERATION ROTATE WHICH, LIKE
RQLy ROTATES THE ENTIRE C/AC/ AND C/M&/ LEFT, TREATING THEM AS
ONE LOGICAL 72 BIT CIRCULAR REGISTER.

THE DESIRED FAP INSTRUCTIONS ARE EXECUTEC WHEN CALLED FOR BY THIS
SUBROUTINE. SOURCE LANGUAGE-FAP-F

7090-1526BCERPR MATH ERROR PRINTOUT
AVAILABLE 3RD QUARTER 1963.
ORDER FRCM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1526BCERPR
AUTHORS..J. CAUGHRAN G.D. JCHNSON
DIRECT INQUIRIES TC..
Jo CAUGHRAN
UNIVERSITY OF CALIFGRNIA
BERKELEYy CALIFORNIA

BC LIBRARY ROUTINES PRCVIDING AN ERROR INDICATION MAY CALL

/ERPR/ TO REPORT THE CCNDITION. ERPR DECIDES /USING LINKAGE
DIRECTORSs ETCy/ IN WHICH SUBROUTINE THE IMPROPER CALL WAS MADE
/1.Eey THE SUBRCUTINE CALLING THE LIBRARY ROUTINE WHICH CALLED
ERPR/, AND AT WHICH STATEMENT WITHIN THE ROUTINE THE CALL WAS
MADE. SUBROUTINES MAY HAVE ANY NUMBER OF ARGUMENTS OR BE FORTRA-
I1 F-TYPE FUNCTIONS. WRITTEN IN FAP-F

7090-1527BCFLPT FLOATING POINT TRAP
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1527BCFLPT

AUTHOR...GIO WIEDERHCLD

DIRECT INQUIRIES TO..
MR. CGNALD C. HOBBS
UNIVERSITY OF CALIFGRNIA
BERKELEY, CALIFORNIA

FLOATING POINT TRAP MONITORING PACKAGE FOR FORTRAN MCNITOR. THE
FEATURES DESCRIBED HEREIN WILL BE RETAINED IN THE 7090 BC MONITOR
WHEN IT BECOMES AVAILABLE.
ENTRY POINT NAMES-
/FPT/ FCRTRAN MONITCR FLOATING PGINT TRAP ENTRY
/FTMOPT/ MODIFY STANCARD /FTP/ GOPTIONS
/FTMSET/ USER CONTROL OPTION
/FPTC/ PRINTOUT COUNT OF ERROR OCCURRENCES FOR MCNITOR
/QUGCT/ LOCATION IN /FPT/ TO SET CIVIDE CHECK RESULT
ON OUT 7090 ALSO DIVIDE CHECKS-BOTH FIXED AND FLOATING- ARE
TRAPPED AS PART CF FLOATING POINT TRAPPING.
THE FORTRAN STATEMENT IF ACCUMULATOR OVERFLOW, OR IF QUCTIENT
CVERFLOW AND IF DIVIDE CHECK WILL STILL ALLOW TESTING OF THESE
CONDITIONS. THE DIVIDE CHECK LIGHT WILL REMAIN ON.
SOURCE LANGUAGE-FAP

7090-1528BCFPTC ERROR COUNT STORAGE
AVAI LABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1528BCFPTC

AUTHOR...GIGO WIEDERHOLD

DIRECT INQUIRIES TQ..
MR. DONALD C. HCBBS
UNIVERSITY OF CALIFORNIA
BERKELEY 4, CALIFORNIA

PROVIDE A STORAGE AREA IN MEMORY INTO WHICH ERROR COUNTS GIVEN
BY BC LIBRARY PROGRAMS MAY BE ACCUMULATEC. SOURCE LANGUAGE-FAP

7090-1529BCMKER CHARACTER HANDLING ROUTINE
GENERATOR
AVAILABLE 3RD QUARTER 1963.
ORDER FRCM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1529BCMKER
AUTHCRS..GIO WIEDERHCLD GARY Y. BREITBARD
DIRECT INQUIRIES TO..
MR. DONALD C. HOBBS
UNIVERSITY OF CALIFORNIA
BERKELEY 4, CALIFORNIA

A SET OF ROUTINES TO FACILITATE FAST CHARACTER HANDLING IN
FORTRAN II. THE RCUTINES DO NOT PRCCESS THE CHARACTER STRINGS
THEMSELVES, BUT GENERATE ROUTINES AND LISTS. THESE THEN MAY BE
TIED TOGETHER TO ALLOW CGMPLEX HANDLING CF CHARACTER STRINGS.
THIS METHOD HAS BEEN CHOSEN BECAUSE NO /OR LITTLE/ INITIALIZATICON
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OF THE ACTUAL HANDLING ROUTINES IS REQUIRED DURING THE PROCESSING
PHASE. ROUTINES MAY BE GENERATED ACCORDING TO PARAMETERS
PRODUCED DURING EXECUTION.
MACHINE LANGUAGE-FAP

7090-1530BCIOMC  INPUT/OQUTPUT MACROS FOR FAP
PROGRAMMING
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1530BCIOMC

AUTHORS..MR. WILLIAM SANDERS
UNIVERSITY OF CALIFORNIA
BERKELEY 4y CALIF.

DIRECT INQUIRIES TG AUTHOR

TO ALLOW FAP PROGRAMMERS TO WRITE PSEUDO-FORTRAN INPUT/OUTPUT
STATEMENTS. A SERIES CF MACROS ARE PROVIDED THAT EXPAND
INSTRUCTIONS OF THE FORM READ FMT ,/LESS THAN/ INTO APPROPRIATE
CALLING SEQUENCES TO FORTRAN I/0 ROUTINES.

USAGE-

MACRO PACKAGE IS INSERTED AT THE BEGINNING OF EACH FAP PROGRAM
AND APPROPRIATE INSTRUCTIONS USED IN THE PROGRAM.

CALLING SEQUENCE-

READ FMT, /LESS THAN/, WRITE FMT, /LESS THAN/, PUNCH FMT,

/LESS THAN/

SPACE REQUIRED-

FUNCTION OF THE COMPLEXITY OF THE I/0 LISTS.

GENERAL COMMENTS-

THIS PACKAGE PROVIDES THE FACILITY TO CO 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 TC BEGINNERS.

MACHINE LANGUAGE-FAP

7090-1531BCNONL  SUBROUTINE GAUSS—-NON LINEAR
REGRESSION SUBROUTINE
© AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICON CENTER
SPECIFY FILE NUMBER 7090-1531BCNONL

AUTHOR...R.M. BAER

DIRECT INQUIRIES TO..
MR. DONALD C. HOBBS
CCMPUTER CENTER
UNIVERSITY OF CALIFORNIA
BERKELEY 45 CALIFORNIA

THE PROCEDURE USED HERE REPLACES THE FUNCTION G BY ITS FIRST
ORDER TAYLOR EXPANSION /IN THE B SUB I/y SOLVES FOR THE MINUMUM
OF S /WHICH IS BEING APPROXIMATED BY A QUADRATIC/ BY SOLVING THE
J LINEAR EQUATIONS WHICH EXPRESS THE FACT THAT THE APPROXIMATION
FGR S SHOULD HAVE ZERO GRADIENT. THE PARAMETERS B SUB I ARE
CHANGED ACCORDINGLY, AND THE PROCEDURE IS ITERATED UNTIL THE
CORRECTIONS FOR THE B SUB I ARE FOUND TO BE NEGLIGIBLE OR UNTIL A
LIMIT CN THE NUMBER OF ITERATIONS IS EXCEEDED.

MACHINE LANGUAGE- FORTRAN II

T7090-1532BCSINQ SIMULTANEOUS EQUATION
SUBROUTINES
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7C90-1532BCSIMQ

AUTHOR««eJoTo OLSZTYN

DIRECT INQUIRIES TO..
MR. DONALC 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

B~ N X M

X= N XM
WITH THE RESTRICTICN THAT M LESS THAN N. AT THE SAME TIME, THIS
SUBROUTINE COMPUTES A SCALED VERSICN GF 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
FOR THE ELEMENT WHOSE ABSOLUTE VALUE IS THE LARGEST. A ROW AND
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

7090-1533BCINVT MATRIX INVERSION /FORTRAN/
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1533BCINVT

AUTHORS..MR. EDWARD L. WILSON

DIRECT INQUIRIES TQ..
MR. DONALD C. HOBBS
UNIVERSITY OF CALIFORNIA
BERKELEY 4, CALIFORNIA

THIS FORTRAN SUBROUTINE INVERTS A REAL SQUARE MATRIX. THE
SUBROUTINE IS CODED INCEPENDENTLY OF CIMENSION STATEMENTS. THE
DIMENSICN OF THE MATRIX TO BE INVERTED IS AN ARGUMENT IN THE
SUBROUTINE/S CALLING SEQUENCE- THEREFURE, IS IT NOT NECESSARY TO
RECOMPILE THE SUBROUTINE FOR DIFFERENT PROBLEMS.

MACHINE LANGUAGE- FORTRAN II

7090-1534BCROOT  FLOATING POINT SQUARE ROOT
ROUTINE.

AVAILABLE 3RD QUARTER 1963.

ORDER FROM PRCGRAM DISTRIBUTICON CENTER
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CONTINUED FROM PRIOR COLUMN--
SPECIFY FILE NUMBER 7C90-1534BCRGCOT
AUTHOR. .. THOMAS SUMNER Jo Go. CAUGHRAN G. D. JOHNSON
DIRECT INQUIRIES TO0..
MR. DONALD C. HOBBS
UNIVERSITY CF CALIFORNIA
BERKELEYy CALIFORNIA

TO CCMPUTE A FLCATING POINT SQUARE RCCT TO FULL ACCURACY IN
LEAST TIME. RESTRICTIONS- THE ARGUMENT MUST BE NORMALIZED GR
ZERO. MACHINE LANGUAGE- FAP-FORTRAN
USAGE-
A. CALLING SEQUENCE

1. FORTRAN. PREFERRED- APPEARANCE OF SQRT/ARG/ IN A
FORTRAN ARITHMETIC STATEMENT.
APPEARANCE OF SQRTF/ARG/ IN A
FORTRAN ARITHMETIC STATEMENT.

OPTIONAL-

2. FAP. CALL SQRT, ARG

7090-1535BCLOG4 FLOATING POINT NATURAL
LOGARITHM
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1535BCLOG4

AUTHOR...G.D. JOHNSON

DIRECT INQUIRIES TOa.
MR. DONALD C. HOBBS
UNIVERSITY OF CALIFORNIA
BERKELEY 4, CALIFCRNIA

THIS 7090 SUBROUTINE COMPUTES LOG SUBE X OR LOG SUB 10 X FOR A
SINGLE-PRECISICN FLOATING-PCINT ARGUMENT.
MACHINE LANGUAGE-FAP-FCRTRAN

7090-1536BCEXP FLOATING POINT EXPONENTIAL
SUBROUTINE

AVAILABLE 4TH QUARTER 1963.

ORDER FROM PROGRAM DISTRIBUTION CENTER

SPECIFY FILE NUMBER 7090-1536BCEXP
AUTHORS..MR. GERALD C. JOHNSCN

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 20 BC
ERPR.
USAGE-

CALLING SEQUENCE

1. FORTRAN- /PREFERRED/ APPEARANCE OF EXP /ARG/ IN A

FORTRAN ARITHMETIC STATEMENT.
/OPTIONAL/ APPEARANCE OF EXPF /ARG/ IN A
FORTRAN ARITHMETIC STATEMENT.
WRITTEN IN FAP-F

7090-1537 BCTANH HYPERBOLIC TANGENT
SUBROUTINE
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1537 BCTAN

AUTHORS..MR. GERALD D. JOHNSCN

DIRECT INQUIRIES TO..
MR. DONALD C. HCBBS
UNIVERSITY CF CALIFORNIA
COMPUTER CENTER
BERKELEY 4y 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 GF TANHF /ARG/ IN A FORTRAN
ARITHMETIC STATEMENT.
FAP- CALL TANH, ARG.
SPACE REQUIRED- 103 LGCATIONS
INPUT- NORMALIZED FLOATING X
OUTPUT- NORMALIZEC FLOATING TANH /X/ IN AC
WRITTEN IN FORTRAN-FAP

7090-1538BCSIN SINE/COSINE SUBROUTINE
AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1538BCSIN

AUTHOR...G.D. JOHNSON

DIRECT INQUIRIES TO..
MR. DONALC C. HOBBS
UNIVERSITY OF CALIFORNIA
BERKELEY 4, CALIFORNIA

THIS 7090 SUBROUTINE COMPUTES THE SINE OR THE COSINE
RESPECTIVELY OF A SINGLE PRECISION NORMALIZED FLOATING POINT
ARGUMENT. THE SINE IS EVALUATED FRCM TWO CGONTINUED FRACTIONS,
WHICH WERE DERIVED ON THE BASIS OF IDEAS OF H.J. MAEELY AND E.G.
KOGBETLIANTZ MCOIFIED IN SOME RESPECTS TO TAKE INTO ACCOUNT
MACHINE CHARACTERISTICS.
USAGE—
CALLING SEQUENCE-
FORTRAN-/PREFERRED/ APPEARANCE COF SIN/ARG/ OR COS/ARG/
IN A FORTRAN ARITHMETIC STATEMENT.
/OPTICNAL/ APPEARANCE OF SINF/ARG/ CR COSF/ARG/
IN A FORTRAN ARITHMETIC STATEMENT.

MACHINE LANGUAGE- FAP- FORTRAN
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7090-1539BCATAN ATAN-FLOATING POINT

7090-1546NRIOPK COMFORT II - INPUT-OUTPUT
ARCTANGENT SUBROUTINE

AND DATA PROCESSING PACKAGE

AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1539BCATAN

G.D. JOHNSON

DIRECT INQUIRIES TO..
DONALD C. HCBBS
UNIVERSITY OF CALIF.
BERKELEY, CALIF.

COMPUTATION OF FLOATING POINT ARCTANGENT OF CNE OR TWO
VARIABLES. FOR TWO VARIABLES, A, B, ARCTANGENT /A/B/ IS
COMPUTED. THIS SUBROUTINE USES A MODIFICATICN OF A METHOD
DEVELOPED BY DRe HeJeo MAEHLY AND MODIFIED BY DR. EoG.
KOGBETLIANTZ /SBC REPORT #1, APRIL 1957/. FOR FURTHER DETAILS
SEE THE SBC REPORT OR THE WRITEUP CF B1 IB ATN2.

USAGE- A. CALLING SEQUENCE- 1. FORTRAN- /PREFERRED/

APPEARANCE OF ATAN /ARG/ OR ATAN2 /ARG 1, ARG 2/ IN A FGRTRAN
ARITHMETIC STATEMENT.

/OPTIONAL/ APPEARANCE OF. ATANF/ ARG/ COR ATANZF /ARG 1, ARG2/ IN A
FCRTRAN ARITHMETIC STATEMENT.

2. FAP- CALL ATAN, ARG. OR CALL ATAN2, ARG1l, ARG2. MACHINE
LANGUAGE-FAP-FORTRAN.

7090-1540BCFACT FACT-FACTORIAL SUBROUTINE

AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1540BCFACT

AUTHOR...G.D. JOHNSON

DIRECT INQUIRIES TO..
ONALD C. HCBBS
UNIVERSITY OF CALIF.
BERKELEY 4y CALIF.

CCMPUTATION OF MOST ACCURATE NORMALIZED FLOATING POINT FACTCRIAL
IN MINIMUM TIME GIVEN A FORTRAN DECREMENT INTEGER. TABLE LGOK-UP
USAGE-CALLING SEQUENCE- FORTRAN- APPEARANCE OF FACT/N/ IN A
FORTRAN FLOATING MCDE ARITHMETIC STATEMENT WHERE N IS ANY FIXEC
PGINT VARIABLE NAME OR AN INTEGER CONSTANT. FAP- CALL FACT N
WHERE N IS THE LOCATION /ADDRESS/ OF A CECREMENT INTEGER.

MACHINE LANGUAGE-FAP-FCRTRAN.

7090-1541BCOFCT DFACT-DOUBLE PRECISION
FACTORIAL SUBROUTINE

AVAILABLE 3RD QUARTER 1963.
CORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1541BCDFCT

AUTHOR...G.D. JOHNSON

DIRECT INQUIRIES TO..
DONALD C. HOBBS
UNIVERSITY OF CALIF.
BERKELEY 4y CALIF.

COMPLTATION OF MOST ACCURATE DOUBLE-PRECISION NORMALIZEC
FLOATING POINT FACTORIAL IN MINIMUM TIME GIVEN A FORTRAN
DECREMENT INTEGER. TABLE LOOK-UP. USAGE- CALLING SEQUENCE~-
FORTRAN- APPEARANCE OF DFACT/N/ IN A FORTRAN DOUBLE-PRECISICN
FLOATING MODE ARITHMETIC STATEMENT WHERE N IS ANY SINGLE
PRECISION FIXEC POINT VARIABLE NAME OR AN INTEGER CONSTANT.
FAP- CALL DFACT N WHERE N IS THE LOCATICN /ADDRESS/ GF A
DECREMENT INTEGER. MACHINE LANGUAGE-FAP-FCRTRAN.

7090-1544RSSIMS SIMSCRIPT - A SIMULATION
PROGRAMMING LANGUAGE

AVAILABLE 4TH QUARTER 1963.
CRDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1544RSSIMS

AUTHORS..H. MARKOWITZ Be HAUSNER He KARR

DIRECT INQUIRIES TO..
B. hAUSNER
THE RAND CORPORATIGON
1700 MAIN STREET
SANTA MONICA, CALIFORNIA

SIMSCRIPT IS A LANGUAGE DESIGNED TG EASE THE PROGRAMMING OF A
DIGITAL SIMULATION. ALTHOUGH IT WAS DEVELOPED FGR SIMULATICN
PROBLEVMS, IT IS ACTUALLY A PROGRAMMING SYSTEM THAT IS ALSO
READILY USABLE FOR NON-SIMULATION PRCHBLEMS.
RESTRICTIONS—
1. THIS VERSICN OF SIMSCRIPT RUNS CNLY UNDER THE 709/7090 FCRTRAN
MONITOR /FORTRAN II, VERSICN 2/.

A. CONVERSION TO THE 704 WOULD REQUIRE A MINUMUM CONFIGURATIGN

OF TWO TAPES OVER THE FORTRAN MINUMUM ANC AN ON-LINE
PRINTER.

B. SIMSCRIPT HAS NOT BEEN MODIFIEC TC RUN UNDER IBSYS,
PRIMARILY BECAUSE OF PRESENT HIGH LCACING ORIGINS.
ANY CIGITAL SINMULATION 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, AND SETS OF
ENTITIES. THIS STATUS DESCRIPTION IS MODIFIED AT VARIOUS POINTS
IN SIMULATED TIME BY EVENTS. SIMSCRIPT PROVIDES A MAIN TIMING
ROUTINE TO KEEP TRACK OF SIMULATED TIME AND THE GCCURRENCE
OF EVENTS. AN EVENT ROUTINE IS WRITTEN FOR EACH TYPE OF EVENT,
DESCRIBING HOW THE STATUS IS TO CHANGE.

THIS SIMSCRIPT LANGUAGE IS SPECIFICALLY DESIGNED TC FACILITATE
THE FORMULATION AND PROGRAMMING OF THESE EVENT ROUTINES. GCNE MAY
ACCOMPLISH EACH OF THE FOLLOWING OPERATICNS IN THE SINGLE SOURCE-
LANGUAGE STATEMENT- ALLOCATE OR RETURN STORAGE SPACE FOR
TEMPCRARY VARIABLES, FILE ITEMS INTC SETS, REMOVE ITEMS FROM
SETS, ACCUMULATE INFORMATION ACROSS SIMULATEC TIME, SUMMARIZE
INFORMATION AT A POINT IN TIME, OR FIND MINIMUMS OR MAXIMUMS

OVER COLLECTIONS OF ITEMS MEETING SPECIFIED CONDITIONS.

SOURCE LANGUAGE - 7090 FORTRAN Il

AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1546NRIOPK

AUTHOR. ..R.H. CIANCI
RCCKETDYNE, DIVISION OF NORTH AMERICAN AVIATICN
6633 CANDGA AVE
CANOGA PARKy CALIF.

DIRECT INQUIRIES TO AUTHOR

AN INPUT-OQUTPUT AND DATA PROCESSING SET OF ROUTINES, COMPATIBLE
WITH FORTRAN ANC THE NAA OR IBM MONITOR SYSTEM, HAS BEEN

DEVELOPED AT RCCKETDYNE CIVISION AND PUT ON THE FORTRAN LIBRARY
TAPE.

AMONG THE VALUABLE FEATURES NOT AVAILABLE IN OUR STANDARD FORTRAN
SYSTEM IS THE USE OF BUFFERING TECHNIQUES FOR INPUT-OUTPUT.
ENGINEERS WITH LARGE DATA PROCESSING PROBLEMS WOULD CO WELL TO
INVESTIGATE THE POSSIBILITY OF USING THIS TIME-SAVING MEASURE.
ESPECTALLY USEFUL FCR MANY APPLICATIONS ARE RGUTINES WHICH PERMIT
THE EMPLOYMENT OF FULL-WORD INTEGER ARITHMETIC. ALSO NOTEWCRTHY
ARE THE PROVISIONS FOR READING AND/OR WRITING FIXED OR VARIABLE
LENGTH RECORDS INTO OR OUT OF SINGLE GCR MULTIPLE ARRAYS. ALL
SUBROUTINES ARE USED BY VARIABLE LENGTH CALL STATEMENTS.

SCURCE LANGUAGE-FAP

REQUESTCR MUST SUBMIT CNE REEL OF MAGNETIC TAPE TO GBTAIN OLTPLT
LISTINGy BINARY GBJECT DECK AND SYMBGLIC INPUT AS FILES 1, 2 AND 3
RESPECTIVELY.

7090-1547SIINGE INCOMPLETE GAMMA FUNCTION

AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1547SIINGE

AUTHOR...RUDCLPH LOESER
SMITHSONIAN ASTROPHYSICAL OBSERVATORY
60 GARDEN STREET
CAMBRIDGE 38, MASS.

DIRECT INQUIRIES TO AUTHCR

THE CALCULATICN USES INFINITE SERIES, TABLE LCOOK-UP AND A
RECURSION RELATION- THEY ARE ALL DESCRIBED IN DETAIL IN THE
APPENDI X.

THE THREE ARGUMENTS ARE DOUBLE PRECISION CONSTANTS, WHOSE MOST
SIGNIFICANT ANC LEAST SIGNIFICANT PARTS OCCUPY CONSECUTIVE CELLS,
THE CELL FCR THE MOST SIGNIFICANT PART HAVING THE HIGHER

ADDRESS. X AND P ARE INPUT ARGUMENTS— THE ANSWER RETURNS IN F,
AND HAS 14 OR MORE SIGNIFICANT DECIMAL DIGITS.

THERE ARE NO ERRCR STOPS- INGE ALWAYS USES THE ABSOLUTE VALUES OF
THE GIVEN ARGUMENTS, AND ALWAYS ROUNDS THE GIVEN P TC THE NEAREST
INTEGRAL ODD MULTIPLE CF 1/2. NOTICEs PLEASE, THAT THE INPUT
ARGUMENT IS P, AND NOT P & 1.

INGE IS CODED IN FAP, AND USES 2506 SUB 8 CELLS. IT

REQUIRES NC ADCITIONAL SUBROUTINES AND CAN THEREFORE BE USED
UNDER BOTH FMS AND BELL- MODIFIED VERSIONS OF THE FMS LIBRARY
ROUTINES DEXP ANGC DSQRT HAVE BEEN ASSEMBLED DIRECTLY INTO THE
ROUTINE. THE CODE UTILIZES A /PRIMITIVE/ SET OF MACROS FOR
DOUBLE PRECISICN ARITHMETIC AND WORD TRANSMISSION, WHICH BY
ITSELF MAY PROVE USEFUL TO SOME PRCGRAMMERS. INGE USES MANY
PRECALCULATED TABLES TO REDUCE COMPUTATION TIME. WRITTEN IN FAP

7090-1548UMKAY MULTIPLE K~-STATISTICS

AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1548UMKAY

AUTHOR. ..ESTER SCHAEFFER
1C6 RACHHAM BUILDING
ANN ARBORy MICHIGAN

DIRECT INQUIRIES TC AUTHOR

THIS PROGRAM COMPUTES MULTIPLE K-STATISTCS AND MOMENTS OF K/S OR
THEIR ESTIMATES.

THE MULTIPLE K-STATISTICS WITH SINGLE SUBSCRIPTS WERE FIRST
DEVELOPED BY R.A. FISHER AS ESTIMATES OF THE CUMULANTS

OF POPULATION DISTRIBUTICONS. THE IDEA WAS EXTENDED TO MULTIPLE-
SUBSCRIPT K/S /CALLEC POLYKAYS BY TUKEY/ BY P. DRESSEL /2/ TC
OBTAIN ESTIMATES OF PRODUCTS OF CUMULANTS FCR INFINITE
POPULATICNS ANC LATER BY TURKEY /3/ TG CBTAIN THE CORRESPONCING
K-PARAMETERS FOR FINITE POPULATIONS. THE DEVELOPMENT OF
K-STATISTICS IS PRESENTED IN AN ARTICLE BY SCHAEFFER AND DWYER
/1/ WHICH ALSC GIVES METHODS FOR COMPUTING THE K... AND THEIR
MOMENTS OR ESTIMATES OF MOMENTS. THIS PROGRAM IS BASEC ON THE
COMPUTATIONAL PROCEDURES PRESENTED THERE.

THE MULTIPLE K-STATISTICS ARE COMPUTED BY GETTING THE POWER SUMS
OF DEVIATES FRCM THE MEAN ANDC MULTIPLYING THEM BY THE APPROPRIATE
DRESSEL/S COEFFICIENTS, ALSO COMPUTED BY THE PROGRAM.
SUSBTITUTIGN PRODUCTS, FOR WHICH FCRMULAE ARE PRESENTED IN THE
ARTICLE BY SCHAEFFER AND DWYERs ARE NEXT COMPUTED AND THEN THE
MOMENTS OR THEIR ESTIMATES ARE CALCULATED USING THE SUBSTITUTICN
PRODUCTS.

SOURCE LANGUAGE-FORTRAN II

7090-1549HUESA HARVARD MULTIPLE-PATH
ENGLISH SYNTACTIC ANALYZER

AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1549HUESA

AUTHORS . .ANTHONY G. COETTINGER

DIRECT INQUIRIES TC..
COMPUTATION LABORATCRY
HARVARD UNIVERSITY
33 OXFORD STREET
CAMBRIDGE 38, MASSACHUSETTS
ATTN. MR. SUSUMU KUNC
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CONTINUED FRCM PRIOR PAGE-- CONTINUED FROM PRICR COLUMN--
UNIVERSITY OF TORONTO
THE ENTIRE PACKAGE INCLUDES THE CURRENT GRAMMER AND DICTIONARY TCRCNTO, ONTARIC, CANADA
TAPES, THE ANALYZER AND EDITING PROGRAMS AND SERVICE ROUTINES TO
ASSIST IN UPDATING THE DICTIONARY ANC THE GRAMMER. DIRECT INQUIRIES TO AUTHOR
THE MAIN PROGRAMS ARE RELOCATABLE BINARY DECKS, DESIGNED TO
OPERATE UNDER THE FORTRAN II MONITOR SYSTEM ON AN IBM 7090 wITH TO CALCULATE CULBE ROOTS OF DOUBLE-PRECISION FLOATING POINT
32,768 WORDS CF CORE STORAGE, TWO CHANNELS /A AND B/ WITH FIVE NUMBERS. 1< WRITTEN IN 709/90 FAP.
TAPE UNITS PER CHANNEL. SCURCE PROGRAMS ARE WRITTEN IN FAP. 2. CAN BE USED AS A FUNCTICN IN A FORTRAN II PROGRAM.
THE AUXILIARY ROUTINES ARE CONDENSED GBJECT DECKS PRODUCED BY 3. NO OTHER SUB-PROGRAMS ARE USED.
THE IBM 1401 AUTOCCDER, CESIGNED TO OPERATE ON AN IBM 1401 wITH 4. USES 89 CELLS /131 SUB 8/ PLUS ERASABLE COMMON 77773-7.

84000 WORDS CF STORAGEy FOUR TAPE UNITS, ANC THE HIGH, LOW, EQLAL
COMPARE FEATURE AND STORE ACDRESS REGISTER FEATURE.

THE'GENERAL 'AND LINGUISTIC BACKGROUNC NECESSARY FOR THE USE OF 7090-1554TYDSQT SQUARE ROOT FOR DOUBLE

THIS SYSTEM IS GIVEN IN REPORTS NO. NSF-8 AND NSF-9. DETAILEC PRECISION FLOATING NUMBERS

CPERATING INSTRUCTIONS AND OTHER TECHNICAL INFORMATION PERTAINING AVAILABLE 4TH QUARTER 1963.

TO THE OPERATICN OF THE SYSTEM ARE SUPPLIED WITH THE PRCGRAM ORDER FROM PROGRAM DISTRIBUTION CENTER
PACKAGE. IN ADDITIONs, A SAMPLE PROBLEM, INCLUDING TEXT INPUT SPECIFY FILE NUMBER 7090-1554TYDSQT
CARDS AND NECESSARY CCNTROL CARDSs WITH A PRINTOUT OF

EXPECTED RESULTS IS PROVIDED FOR CHECKING THE COMPATIBILITY CF AUTHOR...DR. W. KAHAN

THE USER/S SYSTEMe. WRITTEN IN FAP LANGUAGE INSTITUTE OF COMPUTER SCIENCE

UNIVERSITY CF TORONTO
TORONTO, ONTARIO, CANADA
7090-1550NA2GNAP NETWORK AUTO PLOT /NAP/

AVAILABLE 4TH QUARTER 1963. DIRECT INQUIRIES TO AUTHCR
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1550NA2GNA TO CALCULCATE SQUARE ROOTS OF DCUBLE-PRECISICN FLOATING-POINT
NUMBERS. 1. WRITTEN IN 709/90 FAP.
AUTHORS..MR. WILLIAM S. PECK-DEPT. 91 2. CAN BE USED AS A FUNCTICN IN A FORTRAN II PROGRAM.
INTERNATIONAL AIRPORT 3. NC CTHER SUB-PRCGRAMS ARE USED.
LOS ANGELES 9, CALIFORNIA 4. USES 74 CELLS /112 SUB 8/ PLUS ERASABLE CCMMON 77774-7.

DIRECT INQUIRIES TO AUTHCR
7090-1556LRJOLO  JOLO PLOTTING SYSTEM

NAP IS A SET OF FORTRAN AND FAP CODED ROUTINES WRITTEN FOR THE AVAILABLE 4TH QUARTER 1963.

IBM 7090/94. THESE ROUTINES WILL ACCEPT PERT DATA, FRCM A PERT ORDER FROM PROGRAM DISTRIBUTICN CENTER

COMPUTER RUNy IN A PRESCRIBED FORMAT AND PRODUCE PERT NETWORK SPECIFY FILE NUMBER 7090-1556LRJOLO

CHARTS VIA THE GENERAL DYNAMICS/ ELECTRONICS CATHOCE RAY TUBE

COMPUTERy SC4020. THS SC4020 PRODUCES A SERIES OF PICTURES THAT AUTHORS..LCIS DELLNER BETTY JO MOCRE

MUST BE JOINED TOGETHER TO PRODUCE A COMPLETE NETWORK CHART.

ALTHOUGH THE NAP SYSTEM REQUIRES ITS INPUT IN A RIGIC FORMAT, ALL DIRECT INQUIRIES TO..

THE CATA IS AVAILABLE FRCM ANY PERT COMPUTER RUN. SINCE THE CNLY LOIS DELLNER

INPUT TO NAP IS PERT DATA, IT MAY BE USED AS A POST PROCESSCR TO NASA LEWIS RESEARCH CENTER

ANY PERT COMPUTER SYSTEM THAT WILL PRODUCE THE REQUIRED INPUT. 21000 BROOKPARK ROAD

THE SYSTEM THAT IS DESCRIBED HERE IS A PROTOTYPE SYSTEM, AND IT CLEVELAND, CHIO

IS LIMITED IN BOTH CAPACITY AND FLEXIVILITY. IT IS ONLY BEING

RELEASED FOR EXPERIMENTAL PURPOSES AND IN NG WAY IS INTENCEC TC THE JOLO PLOTTING SYSTEM OFFERS THE USER PRINTED PLOTS WITH

BE A COMPLETE CR POLISHEC SYSTEM. MINIMUM PRCGRAMMING EFFCRT. AFTER WRITING A TITLE FOR THE PLOT

NAP REQUIREMENTS- ON THE OUTPUT TAPE, HE WRITES CALL PLCTXY OR CALL PLCTMY /FOR

HARCWARE- IBM 7090/94 WITH 2 TAPE CHANNELS, AT LEAST 5 TAPES CN MULTIPLE CURVES/. THE ARGUMENTS, OR CALL LIST, INCLUDE THE NAMES

EACH CHANNEL. SC4020 TO BE CPERATED OFF-LINE. OF THE ARRAYS TC BE PLOTTED AND SPECIFY THE NUMBER OF POINTS PER
SOFTWARE-FORTRAN II SYSTEM WITH CHAIN LINK JCB CURVE AND THE NUMBER OF CURVES. THE PROGRAMMER THEN WRITES A

CAPABILITY. LEGEND TO BE PRINTED AT THE BOTTOM GF THE PLOT. THE PLOT OR
PLOTS CAN THEN BE PRINTED AS PART CF HIS REGULAR OQUTPUT LISTING.

THE NAP SYSTEM CONSISTS OF THREE FCRTRAN CHAIN LINKS /504 51, IF HE IS USING PLOTXY, THE VALUES OF THE VARIABLE TO BE PLOTTED

AND 52/, HENCE THE USE OF A CHAIN TAPE. THE INPUT TAPE IS TC BE IN THE X-DIRECTION MUST BE IN SEQUENCE. IF THEY ARE NOT, THE

IN BCDy AND EACH NETWORK THAT IS INPUT MUST BE PRECEDEC BY A SUBRCUTINE SORTXY IS SUPPLIED TO BE USED BEFORE CALLING PLOTXY.

HEADER RECORD. EACH ACTIVITY WITHIN A NETOWRK WILL APPEAR AS A FOR EITHER PLOTXY CR PLOTMY, IF THE SIZE OF THE ELEMENTS IN /CR

RECORD OF 120 CHARACTERS ON THE TAPE. THE FORMATS OF THE HEADER THE TOTAL RANGE OF/ ANY ARRAY IS NOT KNOWN TC BE WITHIN CERTAIN

AND ACTIVITY RECORDS ARE DEFINED IN THE LONG WRITE-UP OF NAP. LIMITS, THE PROGRAMMER SHOULD CALL THE SUBROUTINE SCALE FOR EACH

WRITTEN IN FORTRAN II ARRAY BEFORE CALLING THE PLOTTING SUBROUTINE. SCALE WILL

TRANSFORM THE ARRAY TO SUIT PLOTXY AND PLOTMY ONLY IF IT IS
NECESSARY. TO THE SYSTEM PROGRAMMER, THE SYSTEM CONSISTS GF A

7090-1551NUSCOP LINEAR SURFACE MINIMIZATION SET OF FORTRAN Il SUBRCUTINES /PLOTXY, PLOTMY, PISTUGs, SCALE,
ROUTINE AND SORTXY/y TWO GF WHICH WRITE INFORMATION-PACKEC RECORDS ON THE
AVAILABLE 4TH QUARTER 1963. OUTPUT TAPE, AND, INCORPORATED INTG A STANDARC TAPE-TO-PRINTER
ORDER FROM PROGRAM CISTRIBUTION CENTER PROGRAM, ONE 1401 SPS SUBROUTINE /PLOT/ WHICH DECODES THE GUTPLT
SPECIFY FILE NUMBER 7090-1551NUSCOP RECORDS ANC GENERATES THE PLOT ONE LINE AT A TIME, PREPARING
THE NEXT LINE AS THE CURRENT LINE IS BEING PRINTED. WRITTEN IN
AUTHOR...MR. MELVIN SOBOL FORTRAN II.

AEC COMPUTING AND APPLIEC MATHEMATICS CENTER
COURANT INSTITUTE OF MATHEMATICAL SCIENCES

NEW YORK UNIVERSITY 7090-1557GRSRT FORTRAN II CALLABLE SORT
NEW YORK 3, NEW YCRK SYSTEM
AVAILABLE 4TH GUARTER 1963.
DIRECT INQUIRIES TO AUTHOR ORDER FROM PROGRAM DISTRIBUTION CENTER

SPECIFY FILE NUMBER 7090-1557GRSRT
TO MINIMIZE A FUNCTION OF SEVERAL /1 TC 24/ PARAMETERS. A

SIMPLIFIED DESCRIPTICN OF THE MINIMIZATION PROCEDURE IS AS AUTHOR...MR. JOHN E. FEDAKO

FOLLCWS- TESTS ARE MADE TO DETERMINE ThE BEKAVICR OF THE GULF RESEARCH & DEVELOPMENT CO.

FUNCTION AS EACH PARAMETER IS VARIED SEPARATELY. THE PARAMETERS P.C. BOX 2038

ARE THEN ALL VARIED SIMULTANEOUSLY IN DIRECTIONS SUCH THAT EACH PITTSBURGHy PA.

SEPARATELY WOULC DECREASE THE FUNCTION. THE LAST BEST VALUES ARE

WRITTEN OUT, AND THE ENTIRE CYCLE IS REPEATED. THE APPROACH CIRECT INQUIRIES TO AUTHOR

TO THE MINIMUM IS MADE VIA A ZIG-ZAG PATH. UNLIKE CONVENTICNAL

METHODSy WHICH GG DOWN THE STEEPEST LINEAR DIRECTION, GRADIENTS TO PROVIDE SORTING CAPABILITIES WITHIN THE FORTRAN II SYSTEM.
ARE NEVER COMPUTED. THUS THE FUNCTION NEED ONLY BE PIECEWISE THIS SYSTEM USES A MAXIMUM OF FOUR UTILITY TAPES FOR MERGING
CONTINUCUS. DURING THE SERIES OF TESTS AT THE BEGINNING OF PURPOSES AND AN INPUT TAPE WHICH MUST BE CREATED AT EXECUTIGN
EACH CYCLEy THE INDIVIDUAL INCREMENTS ARE SEPARATELY ADJUSTED. TIME. THE INPUT TAPE IS A BLOCKED BINARY TAPE WITH THE BLOCKING
THE ROUTINE, THEREFORE, RETAINS ITS EFFECTIVENESS IF THE FACTOR SPECIFIED BY THE PROGRAMMER AT EXECUTION TIME. A GET-AND-
FUNCTIONAL SURFACE IS STEEP IN SOME PARAMETERS AND SHALLCOW IN FILE SCHEME IS INCLUDEC IN THE SORT SYSTEM ALONG A BCD TO
OTHERS. WRITTEN IN FORTRAN II. COLLATOR SEQUENCE CONVERTER FOR SORTING ALPHABETIC INFORMATICN.

CORE IS SAVED CN THE FORTRAN II SYSTEM PUNCH TAPE AND
RESTORED WHEN SORTING IS COMPLETED. TWO OPTIONAL TYPES OF

7090-1552TYQBRT CUBE ROOT FOR SINGLE OUTPUT TAPE CAN BE CREATED- A STANDARD FORTRAN II BINARY TAPE OR
PRECISION FLOATING NUMBERS A PACKED RECGRC BINARY TAPE WHICH CAN ONLY BE READ BY THE
AVAILABLE 4TH QUARTER 1963. SYSTEM GET ROUTINE. GR SRT IS COMPOSEC OF FIVE SUBROUTINES.
ORDER FROM PROGRAM DISTRIBUTION CENTER SUBRQUTINE RECSIZ PROVIDES THE SORTs GET, AND FILE ROUTINES WITH
SPECIFY FILE NUMBER 7090-1552TYQBRT THE SIZE OF THE RECORDS, THE BUFFER SIZE, THE TAPE NUMBERs AND
THE NAME OF THE FILE. UP TC FIVE FILeS MAY BE CREATED IN ANY ONE
AUTHOR...DR. W. KAHAN PROGRAM. THE ORCER OF THE CATA IN THE RECORCS IS THE SORT ORDER.
INSTITUTE OF COMPUTER SCIENCE SUBROUTINE SORT HAS BUFFERED OUTPUT BUT NOT BUFFERED INPUT.
UNIVERSITY OF TORONTO SUBRCUTINE KGEN PROVICES ABILITY TC CONVERT STANCARD BCD TO
TORCNTOs ONTARIO, CANADA COLLATOR SEQUENCE DATA. THIS SORT ROUTINE IS CNLY APPLICABLE
FOR SINGLE REELS OF INPUT INFORMATION. THERE MUST BE TWO TAPES
OIRECT INQUIRIES TO AUTHOR ON ONE CHANNEL, AND ONE OR TWO ON THE OTHER CHANNEL. THE SORT
GENERATOR IS TC BE USED ON A 7090/94 WITH AT LEAST TWO CHANNELS
TO CALCULATE CUBE ROOTS OF SINGLE PRECISION NUMBERS. WRITTEN IN AND IN THE MULTIPLE TAG MOCE.

709/50 FAP. USES REALs FLOATING-POINT NUMBtRS. CAN BE USED AS A
FUNCTICN IN A FORTRAN PROGRAM. NO OTHER SUB-PROGRAMS ARE USED.
USES 56 CELLS /708/ PLUS ERASABLE COMMON 77774-7. 7090-1558GRGTFL FORTRAN II CALLABLE SORT
SYSTEM-GET AND FILE ROUTINE
AVAILABLE 4TH QUARTER 1963.

7090-1553TYDQRT CUBE ROOT FOR DOUBLE CRDER FROM PROGRAM DISTRIBUTION CENTER
PRECISION FLOATING NUMBERS SPECIFY FILE NUMBER 7090-1558GRGTFL
AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER AUTHOR...MR. JOHN E. FEDAKC
SPECIFY FILE NUMBER 7090-1553TYCQRT GULF RESEARCH AND DEVELOPMENT CO.
P.O. DRAWER 2038
AUTHOR. ..DR. W. KAHAN PITTSBURGH 30, PA.

INSTITUTE OF COMPUTER SCIENCE
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CONTINUED FROM PRIOR PAGE--
DIRECT INQUIRIES TO AUTHOR

A GET AND FILE ROUTINE FOR READING ANC WRITING BINARY TAPES.
THIS ROUTINE IS USED TO CREATE INPUT SORT TAPE FOR GR SRT /SCA
1557/. IT CONTAINS ENTRY RECSIZ, AND HAS BUFFERED OLUTPUT.
WRITTEN IN FAP.

T7090-15596RKGEN FORTRAN II CALLABLE SORT
SYSTEM-BCD TO COLLATOR CONVERSION
AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1559GRKGEN

AUTHOR...MR. JOHN E. FEDAKO
GULF RESEARCH & DEVELOPMENT CO.
P.0. BOX 2038
PITTSBURGH 30, PA.

DIRECT INQUIRIES TO AUTHOR

A BCD TO COLLATOR SEQUENCE CONVERSICN ROUTINE FOR USE WITH GR
SRT /SDA 1557/. WRITTEN IN FAP.

T7090-1561URTBN PLOTTING ROUTINE
AVAILABLE 4TH QUARTER 1963.
ORDER FRCM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1561URTBN
AUTHCR...HeG. REICHENBACK
DIRECT INQUIRIES TO..
HeG. 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,s AND A THIRD QUANTITY WHICH IS EITRER 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 CORRESPONCS TC
THE X-VALUE OF GNE POINT, AND A ROW WKICH CORRESPONDS TO THE
Y-VALUE OF THE PGINT. THE CIGIT IS DETERMINED BY THE THIRD
QUANTITY THAT IS ASSOCIATED WITH THE PCINT. THE ROUTINE ALSO
PRINTS TABLE-MARGIN INFORMATION SUCH AS THE X-VALUES OF COLUMNS,
AND Y-VALUES OF ROWS. IT HAS A NUMBER OF CPTIONS THAT ARE
USEFUL FOR CURVE-REPRESENTATION. TBN CAN Bt HELPFUL TC ANYONE
CONCERNED WITH OUTPUT OF INTRICATE ARRANGEMENTS GF BCD
INFORMATION. IT CREATES SHORT CUTS IN THE CCDE FOR THIS WORK.
THE ROUTINE IS WRITTEN FOR 709/7090 COMPUTER. IT IS WRITTEN AS
TWO SUBROUTINES, ONE IN FAP AND ONE IN FCRTRAN. USER WILL
COMPILE THEM WITH HIS CWN CODE. THERE IS ALSO AN AUXILIARY
ROUTINE /7TDQ/ FOR THOSE WHO HAVE CATA CN CARDS, AND WANT TO RUN
A PROBLEM WITHOUT WRITING A CODE. THESE RCUTINES IN BINARY
RELOCATABLE FORM, AND THE PRESENT MANUSCRIPT, ARE AVAILABLE FROM
THE AUTHOR. WRITTEN IN FAP.

7090-1563ALCRIS POST MORTEM DUMP ROUTINE
AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1563ALCRIS
AUTHORS..M.K. CHARTZ V.lL. SORENSEN
DIRECT INQUIRIES TO..
MARCELLINE K. CHARTZ
AMES RESEARCH CENTER
MOFFETT FIELD, CALIF.

ALLOWS THE PROGRAMMER TC SYMBOLICALLY SPECIFY AREAS CF DATA 70

BE PRINTED AT THE CONCLUSION OF A JOB AND PRINTS THESE AREAS WITH
APPRCPRIATE IDENTIFICATION. ALL DUMPS ARE RELATIVE AND ARE IN
THE G-FORMAT. TO SPECIFY AREAS TO BE DUMPED. CALL CRISIS
/SS1FSyeea/y WHERE SS EQUALS STARTING LOCATION OF THE DUMP REGION
FS EQUALS TERMINAL LOCATION OF THE CUMP REGION

ANY NUMBER OF PAIRS OF ARGUMENTS, SS AND FS, MAY BE USED. BY
JUDICIOUS USE CF THE FORTRAN STORAGE MAP, ALL PROGRAM CATA CAN

BE BRACKETED BY THE USE OF ONE PAIR CF SYMBOLS. AT THE

NORMAL CONCLUSION CF A JOBy THE DUMP CUTPUT MAY BE OBTAINED BY
CALL POST, FROM FORTRAN OR FAP PROGRAMS. CGCEC IN FAP.

7090-1565NBSDPER DOUBLE PRECISION ERROR
FUNCTION SUBROUTINE
AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1565NBSOPE
AUTHORS..NEALL STRANC GARNEY HARDY
DIRECT INQUIRIES TO..
GARNEY HARDY
NATIONAL BUREAU OF STANDARDS
BOULDER LABORATORIES
BOULDER, COLORADO

THE ROUTINE WILL ACCEPT POSITIVE AND NEGATIVE VALUES OF X.

USING DOUBLE PRECISION INPUT OF X, RESULTS WERE CHECKED AGAINST
EXISTING TABLES AND FOUNC TO BE ACCURATE TO &1 IN THE 15TH
DECIMAL PLACE. FOR REPRESENTATIVE VALUES X, EXECUTICN TIME IS
APPROXIMATELY 4.33 MS/VALUE. STORAGE REQUIREMENT IS 4754 DECIMAL
LOCATIONS. WRITTEN IN FORTRAN II.

7090-1567AMXTPT CHARACTRON MICROFILM
RECORDED PRINTED OUTPUT ROUTINE
AVAILABLE 4TH QUARTER 1963.
ORDER FRCM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1567AMXTPT

AUTHORS..MR. DAVID F. TEMPLETON
DEPT. OF THE NAVY
DAVID TAYLOR MODEL BASIN
WASHINGTON 7y D.C.

Section B

CONTINUED FROM PRICR COLUMN--
DIRECT INQUIRIES TO AUTHOR

AM XTPT IS A FAP SUBROUTINE DESIGNEC FOR USE WITH AM PLOT#* FCR
MICROFILM RECORDING OF PRINTED OUTPUT EDITEC BY FORTRAN FORMAT
STATEMENTS. MICROFILM RECCRDING IS DONE WITH AN OFF-LINE

SC 4020. COMMANDS FOR THE SC 4020 ARE WRITTEN ON TAPE. The
MINIMUM 7090, AND AN OFF-LINE SC 4020 ARE REQUIRED HARDWARE.
OF THE BELL SYSTEM, BE SYS 3, IS ASSUMEC. THE SUBROUTINE AN
PLCT*, DISTRIBUTION NO. 1146, IS NEEDED AND MUST BE
REASSEMBLED WITH THE ADDITIGNAL ENTRY CARDS, ENTRY TAPER ANC
ENTRY ALTTAP. MANY SYMBOLIC NAMES ARE USEC WITHIN THE PROGRAM
AND THE USE OF SGME SIX CHARACTER NAMES PREVENTS THEIR HEADING.
AM XTPT WILL CAUSE UP TO 64 LINES CF 120 CHARACTER EDITED GQUTPUT
TO BE PLACED CN TAPE. THE /IOH/ SECTION 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 LANGUAGE.

USE

7090-1568NUMSEM  SETS AND SENSES BITS OF A
WORD OR ARRAY
AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1568NUMSEM

AUTHCR...MR. ARNCLC LAPIDUS
AEC COMPUTING & APPLIED MATHEMATICS CTR.
COURANT INSTITUTE OF MATHEMATICAL SCIENCES
NEW YORK UNIVERSITY
NEW YORK 3, NEW YORK

DIRECT INQUIRIES TO AUTHOR

TO SET AND SENSE INDIVIDUAL BITS OF A FORTRAN VARIABLE OR ARRAY.
USAGE- NU MSENS IS USEC AS A FORTRAN FUNCTION MSENS ZA,M,No
WHERE-

A IS A FORTRAN VARIABLE CR THE FIRST WORD OF AN ARRAY

M IS THE BIT POSITION CF THE VARIABLE A /1LESS THEN MLESS THEN
32767/

N IS AN INTEGER WHICH
IF N EQUALS 1 THE BIT
IF N EQUALS 2 THE BIT

ALTERS THE BIT AS-FOLLOWS-

IS TURNED ON AFTER TESTING

IS TURNED OFF AFTER TESTING

IF N EQUALS 3 THE BIT IS REVERSED AFTER 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 1s2eee936 ARE IN A/1/- BITS 37,385...,72 ARE IN A
/2/- ETC. NU MSENS USES NU INDIC AS A SUBROUTINE. INDIC
PERFORMS THE ACTUAL TESTING AND MODIFICATION. MSENS LCCATES AND
PLACES THE WORD SO THAT INDIC CAN OPERATE ON IT AND THEN RESETS
INDIC. 7090 FORTRAN FUNCTION, FAP CODED.

7090-1569NUPOWR POWER SERIES PACKAGE
AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1569NUPOWR
AUTHORS..J. LEAVITT F. RAGUSA
DIRECT INQUIRIES TO..
Jo LEVITT
AEC COMPUTING & APPLIED MATHEMATICS CTR.
COURANT INSTITUTE OF MATHEMATICAL SCIENCES
NEW YORK UNIVERSITY
NEW YORK 3, NEW YORK

TO EVALUATE OR TO FORM THE PRODUCT OR QUCTIENT OF TwC PCWER
SERIES IN TWO VARIABLES OR TO DIFFERENTIATE OR INTEGRATE SUCH A
POWER SERIES OR TO FINC A POINT ALCNG A LEVEL LINE DEFINED BY THE
PCWER SERIES. TG FIND THE RESULTING SERIES BY TAKING THE SINE,
COSINE, LCGARITHM, EXPONENTIAL OR POWER CF A POWER SERIES IN ONE
VARIABLE. EACH ROUTINE HAS BEEN COMPILED FROM A SOURCE DECK wITH
A DEMENSION STATEMENT FOR THE MATRICES GR VECTORS INVOLVED GF
SIZE 25 X 25 AND 25 RESPECTIVELY. THERE ARE NO RESTRICTICNS
WITHIN THE ROUTINES LIMITING THE DIMENSICN SIZE- THEREFORE, IF
LARGER /OR SMALLER/ MATRICES ARE DESIRED BY THE USER THE SCURCE
DECKS OF THE FUNCTIONS AND SUBROUTINE SHCULD BE RECOMPILED AND
AND THE DIMENSION STATEMENTS CHANGED ACCORDINGLY. WHEN THE
BINARY DECKS FOR THESE ROUTINES ARE USED THE CALLING PROGRAM

MUST SET ITS DIMENSION STATEMENT FOR THESE MATRICES AT 25 X25.

T7090-1570NULINT LAGRANGE POLYNOMIAL
INTERPOLATION
AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7C90-1570NULINT

AUTHOR...MR. NORMAN PCLLOCH
NeY.U. UNIVERSITY
4 WASHINGTON PLACE
NEW YORK 3, N.Y.

DIRECT INQUIRIES TO AUTHOR

GIVEN THE VALUES OF AN UNDETERMINED FUNCTION F/X/ AT A FINITE
NUMBER OF EQUALLY SPACEC POINTS, THIS SUBROUTINE WILL GIVE AN
APPROXIMATION FOR F/XBAR/. ALSO, THERE IS AN APPRCXIMATION OF
FPRIME/XBAR/ AND DOUBLE PRIME/XBAR/. WRITTEN IN FORTRAN II.

7090-1571XYZFRSL FORECASTING SALES BY
EXPONENTIALLY WEIGHTED MOVING AVERAGES
AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1571XYZFRS

AUTHORS..MR. BERNARD P. DZIELINSKI
1BM-ASDD
2651 STRANG BLVC.
YORKTOWN HEIGHTS, NEW YCRK
DIRECT INQUIRIES TO AUTHOR

THE PROGRAM WILL, FGR INDIVIDUAL PROCUCTS, EVALUATE THE
ACCURACY OF A FCRECAST WHICH IS A FUNCTICN OF PAST AND CURRENT
SALESs CERTAIN INITIAL VALUES AND WEIGHTS /AVERAGE, SEASCNAL,
TREND/ AND, FOR VARIOUS SETS OF WEIGHTS, DETERMINE THE OPTIMAL
SET CF WEIGHTS FOR EACH PRODUCT. THESE WEIGHTS ARE THEN USEL



Section B PAGE 081

CONTINUED FROM PRICR PAGE--
TO MAKE FORECASTS OF FUTURE SALES. MACHINE-BASIC IBM 7090/S4, NO 7090-1581TYFPT IMPROVED SYSTEMS ROUTINE,
SPECIAL FEATURES ARE REQUIREC, THE PRUGRAM USES THREE TAPE UNITS. FLOATING POINT TRAP
SOURCE LANGUAGE-FORTRANy WITH SIX PLACE ACCURACY. AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1581TYFPT
T7090-1572RECOTP CARD TO TAPE SIMULATOR IBSYS

SYSTEM /CRDTP/ AUTHOR...DR. W. KAHAN

AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAFM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1572RECDTP

INSTITUTE OF COMPUTER SCIENCE
UNIVERSITY CF TORONTO
TORONTO, ONTARIO, CANADA

AUTHOR...MR. HERB VAN BRINK
REPUBL IC AVIATICN
FARMINGDALEs NEW YORK

DIRECT INQUIRIES TO AUTHOR

TO DEAL WITH OVER/UNDERFLOW IN THE AC AND MQ REGISTERS
AUTOMATICALLY WHEN USING FORTRAN II WITH MONITOR. WRITTEN IN
DIRECT INQUIRIES TO AUTHOR FAP. CHECKS ON THE RESULTS OF FLOATING-POINT OPERATICNS.
RECOMMENDED TO REPLACE THE /FPT/ SUBPROGRAM ON THE CURRENT
THIS ROUTINE PROVIDES A MEANS FOR RUNNING ON-LINE THCSE IBSYS 709/90 FORTRAN II VERSION 2 SYSTEMS TAPE. USES 31 CELLS /37 sSub
SUBSYSTEMS WHICH CANNOT ACCEPT CARD READER INPUT. RECOGNIZES 8/ PLUS LOCATICNS 0,8 AND 77462 SUB 8. THE ACTION IN ANY
7-8 PUNCH END-OF-FILES AND ADDS LOOK-AHEAD BITS. RESTRICTIGNS- GIVEN CIRCUMSTANCES MAY BE MODIFIED READILY. SEE LS AND EXAMPLE
REQUIRES THE IBSYS SYSTEM. CRDTP IS A MODIFICATION TO THE BELOW. USAGE /FPT/- THIS PROGRAM IS USED AUTOMATICALLY BY ALL
FORTRAN 2 VERSION 2 CARD-TO-TAPE SIMULATCR. IT INCLUCES ITS OWN FORTRAN II PROGRAMS. /SEE 709/90 FORTRAN REFERENCE MANUAL
INPUT/CUTPUT CODING EXCEPT FOR ON-LINE PRINTING, FOR WHICH IT C28-6054-2y P. 23./ FAP PROGRAMMERS CAN ARRANGE ThAT IT BE USED
USES THE IOEX ROUTINE. CRDTP MUST BE PLACED ON ANY OF THE IBSYS BY WRITING CLA $/FPT/ STO 8 IN THEIR MAIN PROGRAM.
SYSLB TAPES BY USE OF IBEDT. IT MUST APPEAR AS A SEPARATE
SUBSYSTEM. /HCWEVER, REASSEMBLY IF IBSUP MAY INCORPORATE IT INTO
IBSUP IF A MEANS OF GETTING TO THE ROUTINE IS ADDED/. THE TAPE
ASSEMBLED AS SYSINI WILL BE WRITTEN ON. AT THE CONCLUSION OF
THE CARD-TO-TAPE OPERATION, A CLEAR AND LOAD TAPE ON Al IS
SIMULATED. SOURCE LANGUAGE-FAP.

7090-1582TYFPTC SYSTEMS ROUTINE TO SAVE
INFORMATION AFTER /FPT/
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1582TYFPTC

T090-1575XYZLCSA LIAPUNOV CYCLE STABILITY
ANALYSIS PROGRAM
AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1575XYZLCS

AUTHOR...DR. W. KAHAN
INSTITUTE OF COMPUTER SCIENCE
UNIVERSITY OF TORONTO
TORONTO, ONTARIO, CANADA

DIRECT INQUIRIES TO AUTHOR
AUTHORS..MR. RONALD I. FRANK MR. OKAN GUREL
TG DEAL WITH OVER/UNDERFLOW 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 AND MQ ARE DEALT WITH BY /FPT/. WRITTEN
IN FAP. TO BE USED IN CONNECTION WITH FORTRAN I1 VERSION 2
SYSTEMS ROUTINE /FPT/. USES 48 CELLS /60 SUB 8/, PLUS LOCATIONS
0 AND 8. USAGE OF FPTC-FPTCT /I/- I IS THE NAME OF A FIXED
POINT VARIABLE IN WHICH CVERFLOWS AND UNDERFLOWS ARE COUNTED

DIRECT INQUIRIES T0..
MR. RONALD I. FRANK
IBM CORPORATION
MATH & APPLICATIONS DEPT.
1271 AVE. OF THE AMERICAS
NEW YORK 20, NEW YORK

THE PURPOSE OF THIS PROGRAM IS TO- 1. TRACE A TRAJECTORY

OF A REAL AUTONCMOUS SECOND CRDER DIFFERENTIAL SYSTEM AND
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 FOR
STABILITY BY A NCVEL TECHNIQUE ANALOGOUS TO LIAPUNOVS SECONC
METHOD FOR CRITICAL POINTS. THE METHODS EMPLOYEC ARE FOR- 1.
INTEGRATION AND A SIMPLE COMPARISON- 2. STANCARD FOURIER METHODS-
SEE THE SECOND SECTION OF THE PROGRAM DESCRIPTION- 3. A NOVEL
TECHNIQUE WHICH IS CCMPLETELY DESCRIBED IN THE PRCGRAM

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, SUBTRACTION OR MULTIPLICATICN
CAUSES I TO BE INCREASED BY 1- THE TRUE /OVERFLOWED/ VALUE IN
THE AC IS MULTIPLIED BY 2 256TH POWER, AND LEFT IN THE AC.
UNDERFLOW IN THE AC CAUSES I TO BE DECREASED BY 1 AND THE VALUE
IN THE AC TO BE MULTIPLIED BY 2 256TH POWER. AFTER ACOITION,
SUBTRACTICN AND MULTIPLICATION THE CONTENTS OF THE MQ ARE LEFT
UNALTERED EVEN IF ITS CHARACTERISTIC OVERFLOWS OR UNDERFLOWS.

CESCRIPTION SECTION. THE RANGE RESTRICTIONS ARE NOTED IN THE
WRITE-UP. THE ACCURACY IS LIMITED TC NO MORE THAN 6 SIGNIFICANT
DIGITS IN FLOATING POINT COMPUATIONS. THE SOURCE LANGUAGE OF THE 7090-1583TYJCPM ZERO OF A GIVEN FUNCTION
PROGRAM IS FORTRAN II, AND THE PROGRAM RUNS ON A STANCARD 709¢C BETHEEN TWO POINTS /SP/
UNDER THE FORTRAN MONITOR SYSTEM. AVAILABLE 1ST QUARTER 1964.
ORDER FRGM PROGRAM DISTRIBUTION CENTER
. SPECIFY FILE NUMBER 7090-1583TYJCPM
7090-1576XYZAPWF COMPUTE THE AGGREGATE
PRODUCTION AND WORK FORCE COEFFICIENTS OF A LINEAR DECISION RULE
AVAILABLE 4TH QUARTER 1963.
ORDER FRCM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1576XYZAPW

AUTHCRe<..DR. W. KAHAN
INSTITUTE OF COMPUTER SCIENCE
UNIVERSITY OF TCRONTO

DIRECT INQUIRIES TO AUTHOR
AUTHORS. .MR. BERNARC P. DZIELINSKI
1BM-ASDD
2651 STRANG BLVC.
YORKTOWN HEIGHTS, N.Y.

TO SOLVE THE EQUATION FCN/XysPl4P2y...PL/ EQUALS 0.0 FOR X.

MORE PRECISELY, GIVEN A FUNCTION SUBPROGRAM FCN/XsP1lyP2y...sPL/
AND VALUES A AND B SUCH THAT FCN /AsP1lyP2s+..PL/ AND FCN /B,P1l,
P2y.eesPL/ HAVE OPPOSITE SIGNS, THE PROGRAM JCPM FINDS A VALUE OF
X BETWEEN A AND B AT WHICH FCN /X3P1lsP2yeeesPL/ CHANGES SIGN.
WRITTEN IN FAP. USES 109 CELLS /155 SUB 8/ PLUS ERASABLE COMMGN
/7717777 SUB 8. USES SINGLE-PRECISION FLOATING POINT NUMBERS.

A DOUBLE-PRECISION VERSION IS AVAILABLE. SEE TY-JCPD. /FPT/ IS
EXPECTED TO BE AVAILABLE AS IN FORTRAN 12, VERSION 2 /SEE TY,
/EPT/ SD 1581/. NC OTHER SUBPROGRAMS ARE EXPECTED BESIDES FCN.
USAGE=JCPM /FCNyAsPL4P2y.00PLsB/~ FCN IS THE NAME OF A

FLOATING POINT F-LESS FUNCTION FCN /X4P1yP24e..yPL/ OF A

FLOATING POINT ARGUMENT X AND THE PARAMETERS P1yP2y...sPL. THERE
CAN BE ANY NUMBER OF PARAMETERS,; OR NONE- THEY MAY BE OF ANY TYPE
/NAMES OR EXPRESSIONS/ OR MOCE /FIXED OR FLOATING POINT, ETC./.
THE PROGRAM JCPM MERELY PASSES THOSE CF ITS ARGUMENTS BETWEEN

ITS SECONC AND ITS LAST DIRECTLY TC FCN AS PARAMETERS. FOR
FURTHER DETAILS, REFER TO THE PA.

DIRECT INQUIRIES TO AUTHOR

OPTIMAL DECISION RULES HAVE BEEN DERIVED FOR SCHELCULING
AGGREGATE WORK FCRCE AND PRODUCTION LEVELS. LINEAR AND
QUADRATIC COST FUNCTIONS ARE FITTED TO FACTCRY COST DATA. THE
PROGRAM DERIVES THE COST COEFFICIENTS INVOLVED IN THE CECISION
RULES FROM THESE FUNCTIONS. BASIC IBM 7090/94- NO SPECIAL
FEATURES. PROGRAM USES TWO TAPES A2 /BCD INPUT/ AND A3 /BCD
OUTPUT/. LANGUAGE-PROGRAM WAS WRITTEN IN FORTRAN, AND OPERATES
UNDER THE FMS-II MONITOR SYSTEM INCEPENDENT OF IBSYS.

7090-1579GRDST MULTICOMPONENT DISTILLATION
PROGRAM

AVAILABLE 4TH QUARTER 1963.

ORDER FROM PROGRAM DISTRIBUTICON CENTER

SPECIFY FILE NUMBER 7090-1579GRDST 7090-1584TYJCPD ZERO OF A GIVEN FUNCTION
BETWEEN TMO POINTS

AVAILABLE 1ST CQUARTER 1964.

ORDER FROM PROGRAM DISTRIBUTION CENTER

SPECIFY FILE NUMBER 7090-1584TYJCPD

AUTHORS..JAMES M. CATTLEY ROBERT T. ARMSTRONG

DIRECT INQUIRIES TO..
JAMES M. CATTLEY
GULF RESEARCH & DEVELOPMENT CO.
P.0. BOX 2038
PITTSBURGHy PA. 15230

AUTHCR...DR. W. KAHAN
INSTITUTE OF COMPUTER SCIENCE
UNIVERSITY OF TORCNTO
TORONTO, ONTARIOs CANADA
THIS PROGRAM IS A 7090/94 VERSION CF THE IB DST2 MULTICOMPONENT
DISTILLATION PROGRAM FOR A 704y WHICH MAY BE RUN UNDER FORTRAN
MONITOR CONTROL RATHER THAN THE 704 COMPATIBILITY PACKAGE.

DIRECT INQUIRIES TO AUTHOR

OPERATION OF THIS PROGRAM REQUIRES A 32K CORE MACHINE WITH 6

TAPE UNITS IN ADDITION TO FROTRAN MONITOR SYSTEM TAPES. ALL
NONSYSTEM SUBROUTINES REQUIRED BY THE PROGRAM ARE CONTAINED ON
THE SYMBOLIC TAPE WHICH IS SUBMITTED. THOSE WHICH DEVIATE FROM
SUBROUTINES DISCUSSED 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 WRITEUP AND MODIFICATIONS
ARE DISCUSSED IN THE EXTENDED WRITEUP. THE PRESENT PRCGRAM IS
ESSENTIALLY A FAP EQUIVALENT OF THE CRIGINAL SAP PROGRAM WITH
SUITABLE CHANGES IN INPUT-OUTPUT INSTRUCTIONS AND OTHER ALLOWABLE
MACHINE CODED CPERATIONS. WRITTEN IN FAP, FCRTRAN II.

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

TO SOLVE THE EQUATION DFCN /XyPlsP2y...PL/ EQUALS 0.0 FOR X.
THIS IS A DOUBLE-PRECISION VERSION OF TY-JCP¥. WRITTEN IN FAP.
USES 154 CELLS /232 SUB 8/ PLUS ERASABLE COMMCN /77777-6/ SUB 8.
USES DOUBLE-PRECISION FLOATING-POINT NUMBERS. /FPT/ IS EXPECTED
TO BE AVAILABLE, AS IN FCRTRAN II VERSICN 2. NO OTHER
SUBPROGRAMS ARE EXCEPTED BESIDES DFCN. JCPD EXPECTS THE VALUE
OF DFCN TO BE IN DOUBLE-PRECISION AC VIZ. /77777,77776/. USAGE-
JCPMD /DFCNyDAsPLyP2y+eesPL,DB/~ DFCN IS THE NAME OF A COUBLE-
PRECISION FLOATING POINT F-LESS FUNCTION DFCN /DXsPlyP2s..esPL/
OF A COUBLE-PRECISION FLOATING POINT ARGUMENT CX AND THE
PARAMETERS PlsP24...9PL. /REMEMBER TO PUT A D IN COL. 1 OF
DFCNS RETURN STATEMENT./ DA AND DB ARE NAMES OF DOUBLE-PRECISION
FLOATING PGINT VARIABLES. JCPMS WRITE-UP APPLIES, MUTATIS
MUTANDIS, TO JCPMD. THEREFORE REQUEST THE PA FOR JCPM IS USING
THIS ROUTINE.
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7090-1585TYVABS SQUARE ROOT OF SUNMS OF
SQUARES
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1585TYVABS

AUTHCR...DR. W. KAHAN
INSTITUTE OF COMPUTER SCIENCE
UNIVERSITY CF TORONTO
TORONTO, CNTARIO, CANADA

DIRECT INQUIRIES TC AUTHOR

WRITTEN IN FAP. INTENCEC TO REPLACE I ABS F ON THE CURRENT
706/90 FORTRAN II VERSION 2 SYSTEMS TAPE, ANC EXTEND ITS
FUNCTION. USES 23 SUB 10 CELLS /17 SUB 8/ PLUS ERASABLE COMMON
/77774 TO 7/ SUB 8. USES SYSTEMS SUBPROGRAM SQRT F. WHEN X OR
Y ARE NOT NORMALIZED, AS WHEN CODING IN FAP, VABS MAY hANG UP.

7090-1586AMPLOF FORTRAN GRAPH PLOT
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1586AMPLOF

AUTHOR. .. SHARON E. GOGD
DEPT. OF THE NAVY
DAVID TAYLOR MODEL BASIN
WASHINGTONy D.C.

DIRECT INQUIRIES TO AUTHOR

WRITES LODENSITY BINARY TAPE FOR SC 4020 TO LABEL ONE FRAME CF
FILM WITH ID- FOR SUCCEEDING FRAMES TG PLGT CURVES COMPLETE WITH
AXESy GRID LINES AND HEADINGS AND TO ALLCW MORE THAN ONE CURVE
PER PLCT. THIS FAP COCED SUBPROGRAM USES PARAMETERS SUPPLIEC TO
MAKE UP THE CALLING SEQUENCES FOR THE FAP PLCTTING ROUTINES

/AM PLOT, 1146/. PLOT WILL USE POSITIONS 96-992 IN X DIRECTION,
0 TO 896 IN Y DIRECTION. PLOT WILL BE HEAVY, GRID LINES LIGHT.
OFF-SCALE VALUES WOULD CAUSE AN ERROR CUMP.

7090-1587CAFDPL FAP DISASSEMBLY PROGRAM
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1587CAFDP1

AUTHCR. ..ROBERT C. FCSTER
GENERAL DYNAMICS/ASTRONAUTICS
P.0. BOX 1128
SAN DIEGO 12, CALIF.
DIRECT INQUIRIES TC AUTHOR

THE FAP DISASSEMBLY PROGRAM IS A SYMBCLIC PROGRAM WRITTEN FOR
THE IBM 7090/94 AND ASSEMBLED UNDER THR FORTRAN MCNITOR SYSTEM
/FMS/y VERSION III. TEE PURPOSE OF ThHE PROGRAM IS /1/ TO RECCVER
A PROGRAM SOURCE DECK FRCM A PROGRAM OBJECT CECK,y /2/ TC
DE-RELATIVIZE A PROGRAFM, ANC /3/ TO PROVICE A SYMBOLIC CARD
LISTING AND/OR SOURCE CECK WHICH WILL AUTOMATICALLY INTVEGRATE
DESIRED OCTAL CGRRECTIONS INTO THE DISASSEMBLY. THE PROGRANM
DATA CONSISTS CF ONLY THE GBJECT DECKS FCR WHICH SOURCE CECKS
AND/OR SYMBOLIC CARD LISTINGS ARE REQUIRED. ANY NUMBER OF
PROGRAMS AND SUBPRCGRAMS MAY BE INCLUCED BUT THE DECKS MUST BE
RELOCATABLE COLUMN BINARY ASSEMBLED UNDER FMS II OR FMS III.

REQUESTOR MUST SUBMIT CNE TAPE TO OBTAIN LISTINGS & SYMBOLIC DECK
ON TAPE AS ONE FILE

7090-1588NUMLEW EIGENVALUE-EIGENVECTOR
ROUTINE REAL SYMMETRIC MATRICES FAP CODED-7090
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1588NUMLEW

AUTHOR. ..SAM GREENSFAR
AEC COMPUTING AND 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 AND FINALLY THE VECTCRS ARE FOUND BY
WILKINSONS METHOD. SEE THE APPENDIX FOR FURTHER CETAILS.

THE EIGENVALUES EIG/I,1/, /1 EQUALS 1,M/ WILL APPEAR IN THE
FIRST COLUMN OF EIG IN DECREASING ALGEBRAIC ORDER. THE
EIGENVECTOR CORRESPONDING TC THE LARGEST /ALGEBRAIC/ EIGENVALUE
IS COMPUTED FIRST, THE VECTOR ASSOCIATEC WITH THE NEXT LARGEST
EIGENVALUE SECOND, AND SO ON. WHEN MLEW IS CALLED, THE
EIGENVECTORS WILL BE STORED BY COLUMNS /WITH M ELEMENTS PER
COLUMN/ IN V. WHEN MLEW IS CALLEDy THE EIGENVECTORS WILL BE
WRITTEN ON TAPE IT IN M LOGICAL RECORDS CF M WORDS EACH. EACH
EIGENVECTOR IS NORMALIZED TO UNITY. OUPLICATE EIGENVALUES HAVE
IDENTICAL EIGENVECTORS ASSIGNED TQ THEM. MACHINE LANGUAGE-FAP.

7090-1590BCTD TAPE DUMP
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1590BCTD

AUTHOR...GIO WIEDERHOLC
UNIVERSITY CF CALIF.
BERKELEY 4, CALIF.

COMPUTER CENTER

DIRECT INQUIRIES TO AUTHOR
TO PROVIDE AN OCTAL OR BCD PRINT OF A TAPE UNDER FORTRAN

Section B

CONTINUED FRCM PRIOR COLUMN--
FOR THE SKIPPING OF ANY NUMBER OF RECORCS OR FILES, FOWARD OR
BACKWARDy AND FOR THE CPTICNAL REWINDING OF THE INPUT TAPE
BEFGRE PRINT-OUT BEGINS. A KEADING LINE IS PRINTED AT ThE
BEGINNING OF EACH PRINT-OUT AND FOR EACH FILE AND R

7090-1591BCDIAT DIATOMIC MOLECULAR INTEGRAL
PROGRAM
AVAILABLE 1ST QUARTER 1964.
ORDER FRCM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7C90-1591BCDIAT
AUTHORS . .DR. E. MOORE G. WIEDERHOLD
OIRECT INQUIRIES TO..
G. WIEDERHOLD
CCMPUTER CENTER
UNIVERSITY CF CALIF.
BERKELEY, CALIF.

MODIFICATION, BY DR. EMMET MOORE OF BUEING SCIENTIFIC RE SEARCH
LABORATORIES, SEATTLEy WASHINGTON, AND GIO WIEDERHOLD OF THE
UNIVERSITY OF CALIFORNIA BERKELEY COMPUTER CENTER, OF AN ORIGINAL
WRITEUP, D1 MI DIAT, 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 849 Cl BC DIAT

DIATOMIC MOLECULAR INTEGRAL PROGRAM FCR THE 7090. PRCGRAM
CALCULATES ANY OR ALL 1 AND 2 ELECTRCN 1 AND 2 CENTER INTEGRALS
BETWEEN SETS OF BASIS FUNCTIONS BY NUMERICAL INTEGRATION USING
THE BARNETT-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 AND SUM CONVERGENCE ARE

GIVEN. PUNCHEC/PRINTED/BINARY OUTPUT.

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE TO OBTAIN FORTRAN
CARDS /1 FILE/.

T7090-1593XYZNOMS WORK MEASUREMENT SAMPLING
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1593XYZWOM
LENSS DR.

AUTHORS . .A.H. M.D. SCHMID

Wl

RHODES A.
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, AND MEDIAN TIME AND ASSOCIATED FACTGRS FOR THE JOB
CALCULATED. THE PROGRAM CAN HANDLE UP TO FOLR SHIFTS A DAY,
TWENTY JOBS AT A TIME, FOR UP TO TWENTY DIFFERENT JOB STANDARCS.
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 AND 16K CCRE 7090.
PROGRAMMED IN FORTRAN, IT MAY 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

7090-1594XYZSSCP STUDENT SECTIONING PROGRAM
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-1594XYZSSC
AUTHORS o «W.H. BOSSERT M.L. BULLOCK JeB. HARMON
DIRECT INQUIRIES TO..
J.Be HARMON
IEM CORP.
LIASON OFFICE
77 MASSACHUSETTS AVE.
CAMBRIDGE 39, MASS.

THE 709/90/94 STUDENT SECTIONING PRCGRAM ASSIGNS CCLLECE 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 AND SECTION DATA
FILE AND A FILE OF ANY NUMBER OF STUDENTS REQUESTING ASSIGNMENT.
THE QUTPUT CONSISTS OF THE FINAL COURSE AND SECTION DATA STATUS,
COMPLETED STUDENT SCHEDULESs AND A LIST OF STUDENTS WHO CANNCT 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 SMALLER MACHINE OR CN
A DECIMAL MACHINE. IT WAS COMPILED WITH FORTRAN/FAP MONITCR
SYSTEM, VERSION II, MODIFICATION LEVEL 18 WITHOUT THE STANDAKD
ERROR OPTION. BECAUSE OF CORE LIMITATIONS, IT CANNOT BE USED

IN THE COMPILE AND EXECUTE MODE. THE 709/90/94 CONFIGURATIGN
REQUIRED IS TWC CHANNELS, TWO TAPE DRIVES CN EACH CHANNEL, CARD
READER AND PRINTER ON CHANNEL A. SPECIAL FEATURES ARE NOT USED,
AND THEY SHOULD BE OFF WHEN THIS PROGRAM IS RUN. PHASE II OF
THE PROGRAM USES 32,741 MEMORY LOCATIONS WHILE PHASE I USES

250 LOCATIONS LESS THAN THAT. ALTHOUGH MOST OF THE PROGRAM

WAS WRITTEN IN FORTRANsy EACH PHASE CONTAINS SUBROUTINES WRITTEN
IN FAP.

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE TO OBTAIN FILE 1

/BINARY CARDS/, FILE 2 /SYMBOLIC CARDS/, AND FILE 3 /TEST DECKS/ FOR

MONITOR. THIS ROUTINE PRINTS ANY NUMBER OF RECORDS OR FILES
BASIC PRCGRAM MATERIAL

FROM A TAPE OF INTERSPERSEC BINARY AND 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  7090-15978C704

PER LINE OR AS OCTAL OR DECIMAL WORDS. THIS ROUTINE PROVIDES 7090
AVAILABLE 1ST QUARTER 1964.

SIMULATE A 32K 704 ON A 65K



Section B

CONTINUED FROM PRIOR COLUMN--—
FOR THE 1401. THE ASSEMBLED DECK IS WRITTEN OUT ON BCD
TAPE 6 FOR OFF-LINE PUNCHING. D. LIAR IS WRITTEN IN
FORTRAN I1 AND CAN BE EASILY MODIFIEC TO ADD ADDITIONAL
PSEUDO OPS OR DIAGNOSTICS.

7090-3010ASBBJ11 RK53 - FORTRAN FLOATING
POINT RUNGE-KUTTA INTEGRATION
AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-3010ASBBJ1
AUTHORS..D. SCHERMERHORN C. FENCALL
DIRECT INQUIRIES TO..
D. SCHERMERHORN
AEROSPACE CCRP.
P.0. BOX 1308
SAN BERNARDINO, CALIFCRNIA

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 ECUATIONS WITH ACCURACY CONTROLLABLE BY RELATIVE
AND/OR ABSCLUTE CRITERIA FOR EACH EQUATION. COMMUNICATES WITH
USER-SUPPLIED DERIVATIVE AND CONTRCL SUBROUTINES. USES DOUBLE
PRECISION INTERNALLY TO INCREMENT THE VARIABLES. SPACE REQUIRED-
318 WORDS AND 9N PLUS 6 CELLS OF WORKING STORAGE. WRITTEN IN
FORTRAN I1.

7090-3011PNLAMI  MATRIX INVERSION WITH
SOLUTION OF LINEAR EQUATIONS
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PRCGRAM DISTRIBUTICN 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 PREC ISION
ARITHMETIC. A IS A REALy SCUARE COEFFICIENT MATRIX AND B
IS A MATRIX OF CONSTANT VECTORS. THE INVERSE MATRIX AND
DETERMINANT ARE ALSO OBTAINED. A IS DESTROYED IN THE
INVERSION. PRCGRAM USES FCUR TAPE UNITS, TWO ON EACH OF
TWO DATACHANNELS. TIMING /.288/ /N&EM/&15.8/ /N/N
MILLISECONDS, WHERE N IS ORDER OF A AND M IS NUMBER CF
CONSTANT VECTORS. REQUIRES 4276 CELLS PLUS 8&/NEM/£1633 IN
COMMON.

T090-7090NUCLO1  AETRA
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCLO1

AUTHOR...R. A. BLAINE
P. 0. BOX 309
CANOGA PARKjy CALIF.

DIRECT INQUIRIES TO AUTHOR

/INDICATED STATUS, IF KNOWN/ TO ADJUST CROSS-SECTION DATA
BASED ON DATA FROM A CRITICAL EXPERIMENT INVOLVING FISSICN
FOILS AND OSCILLATOR MEASUREMENTS. IN USE, AVAILABLE.

7090-7090NUCLO2 AIMFIRE
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCLO2

AUTHOR...R. A. BLAINE
P. 0. BOX 3C9
CANOGA PARKy CALIF.

CIRECT 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 TAKEN INTO
ACCOUNT. THE CODE CONTAINS A LIBRARY OF FAST AND THERMAL
MICROSCOPIC CROSS-SECTIONS, DECAY CONSTANTS, AND FISSION
YIELDS FOR 40 ISOTOPES. THE PRESENT VERSION IS DESIGNEC TO
INVESTIGATE URANIUM FUEL SYSTEMS. ABOUT 2 SECCNDS PER
CYCLEs EACH CYCLE DIVIDED INTO THREE PARTS.

7090-7090NUCLO3  AIMN-6
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCLO3
AUTHORS..D. C. BALLER He Po FLAT
DIRECT INQUIRIES TO..
Re A. BLAINE
P. 0. BOX 30
CANGGA PARKy CALIF.

AIM-6 IS A GNE-DIMENSIONAL CIFFUSICN THEORY CODE WITH
OPTIONS SIMILAR TO THOSE OF FOG, EXCEPT FOR THE BUCKLING
ITERATION PROGRAM. A LIBRARY OF MICROSCOPIC CROSS SECTION
DATA 1S UTILIZEC TO FORM THE MACROSCOPIC CROSS SECTIONS. IN
ADDITION TO THE SEARCHES AVAILABLE TO FOGs, A CONCENTRATICN
SEARCH ON ONE OR TWO ELEMENTS IS PERMITTED. AN EXTENSIVE
OATA EDIT IS AVAILABLE. THERE MUST BE NO MORE THAN 101
SPACES NOR MORE THAN 18 ENERGY GROUPS. ONLY COWNSCATTERING
IS PERMITTEDy BUT CAN BE FROM A GIVEN GROUP TO ANY LCWER
GROUP. FOR A 16 GROUP, 101 MESH POINT PROBLEM, 3 MINUTES
WCOULD BE A TYPICAL TIME FOR A SINGLE PROBLEM, ALTHOUCh
TIMES MAY BE AS LOW AS 30 SECONDS.

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM

T7090-1598WHCAN
PROGRAM

PAGE

CONTINUED FRCM PRIOR PAGE-—
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1597BC704

AUTHOR. ..GI0 WIEDERHOLD
UNIVERSITY OF CALIFORNIA
BERKELEY 4y CALIF.

DIRECT INQUIRIES TO AUTHOR

THIS PROGRAM ALLOWS SIMULATION OF NEARLY ANY PROGRAM THAT WILL
RUN ON A 32K 704 ON A 7090 OR 7094 HAVING-

1/ 32K ADDITICNAL CORE STORAGE RPQ W 98514

2/ 7 INDEX REGISTERS /IF 7C90- RPQ W 98513/

3/ IT IS ALSO CAPABLE CF SIMULATING A 704 PRINTER CLOCK wITk
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.

5/ TRAPPING DUE TO DIVIDE CHECK TRAP FEATURE RPQ W 01490 IS
SIMULATED TO BE IGNORED.

6/ ON-LINE PUNCHING IS SIMULATED ONTC TAPE.
REQUIRED/«

A PLUGBOARD WIREC AS FOLLOWS IS ASSUMED- NO SENSEPUNCH
INSTRUCTION- PUNCH INTO COLS. 1-72 SPU 1- RESET CONSECUTIVE
NUMBER PUNCHING COUNTER FRCM COLS. 69-72 OF CARD 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 ZERO AND CLEAR LABEL FILED.

7/ ALL PRINTER ECHOS ARE ARTIFICIALLY CREATED SO THAT ON-LINE
PRINTING IS NOT CHECKED.

8/ AS MANY TAPES AVAILABLE ON CHANNEL A AS THE 704 PROGRAM
REQUIRES. A PROGRAM TAPE ANC A PUNCH OUTPUT TAPE ON CHANNELB
WRITTEN IN FAP LANGUAGE.

/NO ON-LINE PUNCH

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

CAN CYLINDER ANALYSIS

AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-1598WHCAN

AUTHOR. .« WILLIAM P. KUNKEL
A.S.E.&A. DEPT.
WESTINGHOUSE ELECTRIC CORP.
EAST PITTSBURGHy PA.

DIRECT INQUIRIES TO AUTHOR

CAN IS A PROGRAM USEC TO CALCULATE THE STRESSES IN

CYLINDRICAL GECMETRIES CAUSED BY IMPOSED LOACS. INTERNAL
PRESSURES, EXTERNAL PRESSURES AND 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 GN ELASTIC FOUNCATIONS. THE
PROGRAM CALCULATES THE DEFLECTIONS ROTATICNS AND THREE PRINCIPAL
STRESSES AT A NUMBER OF STATIONS THRCUGHOUT THE LENGTH OF TkE
GEOMETRY. THE STRESS COMPONENTS ARE COMBINED TO GIVE THE THREE
STRESS DIFFERENCES. CAN WAS WRITTEN FOR THE IBM 7094 WITH THE
FOLLOWING HARDWARE. MEMORY-16K ON-LINE TAPE UNITS-2 OFF-LINE
CARD-TO-TAPE OFF-LINE TAPE-TO-PRINTER WRITTEN IN FORTRAN II
LANGUAGE.

7090-3001RSROKT ROCKET — OMNIBUS CALCULATOwx
KINEMATICS OF TRAJECTORIES

AVAILABLE 1ST QUARTER 1964.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-3001RSROKT

AUTHOR. . .BARRY W. BOEHM
THE RAND CORP.,
1700 MAIN ST.
COMPUTER SCIENCES DEPT.
SANTA MONICA, CALIFORNIA

DIRECT INQUIRIES TO AUTHOR

ROCKET IS A FORTRAN Il PROGRAM WHICH MATHEMATICALLY SIMULATES

THE FLIGHT OF AERDSPACE VEHICLES BY NUMERICAL INTEGRATICN OF
THEIR EQUATIONS OF MOTIONe A SPECIAL-PURPOSE INPUT FGRM ENABLES
THE USER TO SPECIFY THE CHARACTERISTICS OF HIS VEHICLE AND ITS
FLIGHT PLAN, BOTH OF WHICH CAN VARY THROUGH A WIDE RANGE OF
CHOICES, WITH COMPARATIVELY LITTLE EFFORT. THE PROGRAM REQUIRES
THE USE OF A FORTRAN COMPILER, READS INPUT FROM TAPE 5, AND
WRITES 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 BOTE BINARY AND BCD FILES
AND ALSO THE PROGRAM LISTINGS.

T090-3002LRLIAR ASSEMBLY ROUTINE OF 1401 SPS
PROGRANS

AVAILABLE 2ND QUARTER 1963.

ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-3002LRLIAR
AUTHORS . .G+ R. EBBERT MARTHA PETRUS

DIRECT INQUIRIES TO..
G« Ro EBBERT
NATL. AERONAUTICS & SPACE ADMIN.
LEWIS RESEARCH CENTER
21000 BROCKPARK RD.
CLEVELAND 35, OHIO

THIS ASSEMBLY ROUTINE IS FOR USE ON THE IBM 7090 TO

ALLOW ASSEMBLY OF 1401 PROGRAMS WRITTEN IN THE SPS
LANGUAGE. THE TIMING FOR INSTRUCTION EXECUTION AND TOTAL
PROGRAM RUNNING TIME IS AVAILABLE. DIAGNOSTICS AND THE
TOTAL NUMBER OF 1401 LOCATIONS REQUIRED ARE PRINTED OUT
ALONG WITH THE PROGRAM LISTING. A CROSS REFERENCE SYMBOL
TABLE IS ALSQO 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 SUBROUTINE, INPUT MAY
BE FROM CARDS. C. THE LANGUAGE OF SPS IS AS DESCRIBED IN
IBM BULLETIN J28-0200-2, PRELIMINARY SPECIFICATION OF SPS

083
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CONTINUED FROM PRICR PAGE--
MATERIAL.

T7090-7090NUCLO4 AIREK-II
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PRCGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7C90-7090NUCLO4

AUTHOR...A. SCHWARTZ

DIRECT INQUIRIES TC..
R. A. BLAINE
P. 0. BOX 3C9
CANOGA PARK, CALIF.

THE AIREK CODE IS DESIGNED TO SOLVE THE REACTOR KINETICS
EQUATICNS WITH RESPECT TO TIME. THE MATHEMATICAL METHOD
USED IS THAT DEVELCPED BY E. R. COHEN /SOME TOPICS IN
REACTOR KINETICS - SEC. GENEVA CONF., P. 629, 1958/. THE
MAXIMUM NUMBER OF DIFFERENTIAL EQUATICNS THAT CAN BE SCLVED
SINMULTANEOUSLY IS 50.

7090-7090NUCLOS CLOUD
AVAILABLE 4TH QUARTER 1961.
ORDER FRCOM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCLOS

AUTHOR...D. S. DUNCAN

DIRECT INQUIRIES TQO..
Re A. BLAINE
P. C. BOX 309
CANOGA PARKy CALIF.

THE CLOUD CODE CALCULATES THE EXTERNAL GAMMA-RAY DOSE RATE
AND TOTAL INTEGRATED DCSE RESULTING FROM THE CONTINUOUS
RELEASE OF RADICACTIVE MATERIALS TO THE ATMOSPHERE.
METEOROLOGICAL PARAMETERS SUCH AS WIND VELCCITY, LATERAL
AND VERTICAL DIFFUSION PARAMETERS, STABILITY PARAMETERS AND
THE PRESENCE OF PHYSICAL BOUNDARIES SUCH AS A GRCUND
SURFACE AND A TEMPERATURE INVERSION LAYER, ARE CONSIDERED.
DECAY OF THE SCURCE MATERIAL IS DESCRIBED EITHER BY THE USE
OF A SIMPLE PARENT-DAUGHTER CECAY SCHEME OR BY A WAY-WIGNER
TYPE RELATIONSKIP. A 32K MEMORY IS RECQUIRED.

7090-7090NUCLO6 EQUIPOISE -~ 3
AVAILABLE 2ND QUARTER 1962.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCLO6

AUTHORS..T. B. FOWLER M. L. TOBIAS

DIRECT INQUIRIES TO..
T. B. FOWLER
UNION CARBIDE CORP.
OAK RIDGEy TENNESSEE

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
USEDy 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 IS PERMITTED.

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM
MATERIAL.

T090-7090NUCLO7 FOG
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-7090NUCLO7

AUTHOR...H. P. FLATT

DIRECT INQUIRIES TO..
R« He BLAINE
P. 0. BCX 309
CANOGA PARK, CALIF.

THE FOG CCDES ARE CNE-CIMENSIONAL NEUTRON DIFFUSION ThEGRY
CODES. THE DIFFERENCE EQUATICNS USED ARE DESIGNED IN
CONSERVE NEUTRONS IN CYLINDRICAL ANC SPHERICAL GEOMETRY.
THE PRINCIPAL OPTICNS AVAILABLE INCLUDE CALCULATION OF THE
ADJOINT FLUXy FIVE DIFFERENT CRITICALITY SEARCHES, AND
CHOICE OF CNE OF NINE PGCSSIBLE SETS OF BOUNDARY CONDITIONS
/INCLUDING ENERGY-DEPENDENT EXTRAPOLATION LENGTHS/. IN
ADDITIONs AN AUTCMATIC CALCULATION OF EXTRAPOLATION

PARAME TERS IS PERMITTED, AND THERE IS AVAILABLE A BUCKLING
ITERATION PROGRAM FOR A FULLY-REFLECTED, RIGHT CIRCULAR
CYLINDER. ONLY MACROSCCOPIC INPUT DATA IS PERMITTEC. FROM
ONE TO FOUR ENERGY GROUPS ARE PERMITTED, AND 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 EXPECTEC TO BE LESS THAN 30 SECONDS.

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM
MATERIAL«

7090-7090NUCLO8 FORM
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCLO8

AUTHCR. «4De - Jo MC GOFF

DIRECT INQUIRIES T0..
Re Ho BLAINE
P. C. BOX 309
CANGCGA PARKy CALIF.
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THE FORMy OR FCRTRAN-MUFT, CODE IS A FOURIER TRANSFORM
SLOWING-DOWN CODE QUITE SIMILAR TO THE MUFT-4 CODE, BUT
CONTAINING SOME ADDITICNAL OPTIONS, INCLUDING THE OPTION OF
CHANGING CROSS SECTIONS IN THE 54 GROUP LIBRARY AT
EXECUTION TIME. LIBRARY EDITING ROUTINES ARE INCLUDED AS
AUXILARY CODES. A 32K MEMORY AND 2 TAPE UNITS ARE REQUIRED.
ABGUT 5-6 SECONDS.

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM
MATERIAL.

7090-7090NUCLO9 FORTRAN SNG
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-7090NUCLO9

AUTHORS.«.B. CARLSON Bo Jo LEMKE

DIRECT INQUIRIES TOa..
Re He BLAINE
P. 0. BOX 309
CANCGA PARKs CALIFORNIA

THIS CODE IS A REVISION OF AN EARLIER CODE WRITTEN BY
ARGONNE NATIONAL LABORATORY /REF. 480/AMDLO7 BY J. E.
DENES/. THE PRINCIPAL CHANGES THAT WERE MADE WERE TO
ELIMINATE USE CF DRUMS AND ANY ON-LINE PRINTING, AS WELL AS
TO INCREASE THE SIZE OF THE DIMENSION STATEMENTS.

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 ENERGY GROUPS MAY BE USED.

7090-7090NUCL10 FUGUE
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090~7090NUCL1O

AUTHOR...H. J. RICHARDSON

DIRECT INQUIRIES TO..
Re He BLAINE
P. BOX 309
CANOGA PARKy CALIF.

B

THE FUGUE CODE COMPUTER STEADY~STATE WALL AND BULK FLUIC
TEMPERATUREy VOID FRACTION, AND LOCAL PRESSURE IN
LIQUID~COOLED CLOSED CHANNELS 'IN WHICH THE HEATING RATE IS
SPECIFIED. THE REQUIRED RELATIONSHIPS ARE EXPRESSED IN
GENERALy NON-DIMENSIONAL FORM AND COMBINED IN AN INTERNALLY
CONSISTENT MANNER TO ALLOW PREDICTIONS FOR A VARIETY CF
COOLANTS AND SPECIFIED OPERATING CCNDITIONS. A MAXIMAL
PRCBLEM REQUIRES ABOUT 1 MINUTE ON THE 7090.

7090-7090NUCL11 GAM-1
AVAILABLE 2ND QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-7C9ONUCL11

AUTHORS..G. 0. JOANOU Je. Se. DUDEK

DIRECT INQUIRIES TO..
B. He. MOUNT
P. 0. BOX 1468
PITT., PA.

/INDICATION OF STATUS, IF KNOWN/ CALCULATES FEW-AND MULTI-
GROUP CROSS—-SECTIONS USING THE P SUB 1 EQUATIONS. A FULL
SCATTERING MATRIX IS INCLUDED FOR BOTH P SUB O AND P SUB 1
SCATTERING TERMS. RESONANCE ABSORPTION IS TREATED BY THE
METHODS DEVELOPEC BY L. We NCRDHEIM.

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM
MATERIAL.

7090-7090NUCL12 GRACE-1
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCL12
AUTHORS..D.S. DUNCAN A.B. SPEIR
DIRECT INQUIRIES TO..
Re H. BLAINE
P. 0. BOX 309
CANGGA PARKy CALIF.

GRACE-I IS A MULTIGRCUP, MULTIREGICNs GAMMA-RAY

ATTENUATION CODE DESIGNED PRIMARILY FOR COMPUTING GAMMA-RAY
HEATING AND 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 8K MEMORY IS REQUIRED. AS MANY AS 30
REGICNS, 10 MESH POINTS PER REGIONy 20 GAMMA-RAY ENERGY
GROUPS, 10 SHIELD MATERIALS, AND 5 MATERIAL BUILDUP FACTORS
MAY BE INCLUDEC IN A SINGLE CALCULATICN. A SAMPLE PROBLEM
INVOLVING 1 SOURCE REGIONy 9 MESH PCINTS AND 1 ENERGY GROUP
REQUIRED .65 MINUTES ON THE 709.

7090-7090NUCL13 GRACE-II1
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PROGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-7090NUCL13

AUTHORS..D.S. DUNCAN A.B. SPEIR

DIRECT INQUIRIES TO..
R. H. BLAINE
P. C. BOX 309
CANOGA PARK, CALIFORNIA
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GRACE-II IS A MULTIGROUP, MULTIREGION, GAMMA-RAY
ATTENUATION COCE WHICH COMPUTES THE TOTAL DOSE RATE OR HEAT
GENERATION RATE FROM EITHER A SPHERICAL OR A CYLINDRICAL
SOURCE. THE SOURCEy WHICH MAY BE LOCATED IN EITHER THE
CENTRAL REGION OF THE SYSTEM OR IN A CONCENTRIC SHELL
REGION SURROUNCING 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, AT
LEAST A 16K MEMORY IS REQUIRED. AS MANY AS 22 REGIONS, 1C
MESH POINTS PER REGION, 20 GAMMA-RAY ENERGY GROUPS, 2C
SHIELD MATERIALS, AND 20 MATERIAL BUILDUP FACTORS MAY BE
INCLUDED IN A SINGLE CALCULATION. A SAMPLE PROBLEM REQUIRED
3.64 MINUTES ON THE 709.

7090-7090NUCL14 PERT
AVAILABLE 1ST QUARTER 1962.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCL14

AUTHOR...H. P. FLATT

DIRECT INQUIRIES T0..

Re He. BLAINE

P. 0. BOX 309

CANGGA PARKjy CALIF.
THE PERT CODE IS A PERTURBATION THEORY CODE DESIGNED FOR
USE WITH THE AIM-5, AIM-6, AND FOG CODES. PUNCHED CARD
OUTPUT FROM THESE CODES IS USED AS INPUT TC THE PERT CCCE.
USING CROSS SECTION DATA, FLUXESs AND ADJOINT FLUXES, THE
RELATION CHANGE IN K TO THE SUB EFF MAY BE CALCULATED.
CRCSS SECTIONS MAY BE WEIGHTED WITH ThE ADJOINT FLUX AND/GOR
FLUX. THE NEUTRON LIFETIME FGR THE DELAY GROUPS MAY ALSC BE
CALCULATED. A LINEAR PERTURBATION THECRY 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.

T7090-7090NUCL1S SAIL
AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCL1S

AUTHORS..B. J. LEMKE B. CARLSON

DIRECT INQUIRIES TC..
Re H. BLAINE
P. G. BOX 309
CANOGA PARKy CALIF.

THE MONOENERGETIC NEUTRON TRANSPORT EQUATION IS SOLVED
USING THE DISCRETE S TO THE SUB N METHOD FCR A ONE-
DIMENSIONAL PLANE CELL. VARIOUS CELL PROPERTIES ARE
COMPUTED. EMPHASIS IS PLACED UPON EASt IN RUNNING MULTIPLE
CASES, AND, IN CASE OF LACK OF CONVERGENCE WITHIN THE
SPECIFIED NUMBER OF ITERATIONSs UPON RESTARTING A PRCBLEM
AT A LATER DATE. THE CCDE IS LIMITED TO A SINGLE ENERGY
GROUP, 100 REGIGNSs 100 INTERVALS, AND PLANE GEOMETRY. THE
ORDER OF APPROXIMATION MUST BE 2, 4, 6y CR 8. THE RUNNING
TIME IS GENERALLY LESS THAN ONE MINUTE. A SAMPLE S TC THE
SUB 4 PROBLEM INVOLVING 7 MESH POINTS REQUIRED 21 SECONDSs
INCLUDING LOADING THE PROGRAM INTC MEMORY.

7090-T7090NUCL16 SIZILE
AVAILABLE 2ND CQUARTER 1962.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCL16

AUTHORS..D. P. SATKUS He Po FLATT

DIRECT INQUIRIES TO..
Re Ho BLAINE
P. 0. BOX 309
CANCGA PARKy CALIF.

/INDICATION OF STATUS, IF KNOWN/ ONE-SPACE CIMENSION, 18
GROUP DIFFUSION THEORY CALCULATION. AFTER CALCULATION AT T
EQUALS 0, NUMBER OF GROUPS MAY BE REDUCEC TO 1 TO 6 GROUPS.
FIRST VERSION OF CODE WAS PRIMARILY 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.

T7090-7090NUCL17 SUMMIT
AVAILABLE 2ND QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCLL7

AUTHOR. .. JOAN BELL
GENERAL ATOMIC DIVISION OF
GENERAL DYNAMICS
JOHN JAY HOPKINS LABORATCRY
PO BGX 608
SAN DIEGO 12, CALIFORNIA

DIRECT INQUIRIES TO AUTHOR

DESCRIPTION OF CODE PROGRAM FOR THE CCMPUTATION OF
CRYSTALLINE SCATTERING KERNELS. THIS IS THE MOST RECENT
CODE FOR THIS PURPCSE. CODES WHICH CONTRIBUTED TO THE
DEVELOPMENT OF SUMMIT /SOME OF WHICH ARE INCORPORATED wITH
MODIFICATIONS IN THIS COCE/ ARE PHONON 150, PHONON-2
PHONCN-1, FACET, NETIC AND PHISON.

T7090-7090NUCL18 S SUB 4 CYLINDRICAL GEOMETRY
CELL CODE
AVAILABLE 2ND QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCL18

AUTHOR. ..

« S. TEMPLE

Section B PAGE
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DIRECT INQUIRIES TO..
Re He BLAINE
P. 0. BOX 309
CANCGA PARKy CALIF.

THIS CODE SOLVES THE ONE-DIMENSIONAL MONOENERGETIC
BOLTZMANN EQUATION IN CYLINDRICAL GEOMETRY, USING THE S SUB
4 APPROXIMATICN. IN ADDITION TO THE FLUX DISTRIBUTION,
CELL-AVERAGED PARAMETERS ARE COMPUTED. AN INPUT GUES TO THE
FLUX MAY BE USED OR A CIFFUSION CALCULATION MAY BE
PERFORMED TO PROVILCE AN INITIAL GUESS. IN ADDITICN, WHEN
RUNNING MULTIPLE CASES, THE CONVERGED FLUX FROM THE
PREVIOUS CASE MAY BE USEC. THE PRESENT RESTRICTIONS ARE

10C REGIONS AND 400 INTERVALS. WITH THESE DIMENSICNS, A 32K
MEMORY IS REQUIRED. ABOUT 15 SECONDS FOR A 5C MESH POINT
PROBLEM.

7090-7090NUCL19 TEMPEST
AVAILABLE 2ND QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCL19

AUTHCRS..J. S. SHUDDE Jo DYER

DIRECT INQUIRIES TO..
R. H. BLAINE
P. 0. BOX 309
CANOGA PARKy CALIF.

THERMAL CROSS-SECTION, WIGNER-WILKINS CR WIGNER EQUATICNS.
IN USEys AVAILABLE.

7090-7090NUCL20 TEMPEST-1I
AVAILABLE 3RD QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCL20

AUTHOR...Re He SHUDDE

CIRECT INQUIRIES TO..
Re H. BLAINE
P. 0. BOX 309
CANOGA PARK, CALIF.

TEMPEST-I1 IS A NEUTRCN THERMALIZATION CODE BASED UPON THE
WIGNER-WILKINS APPROXIMATION FOR LIGHT MODERATORS AND THE
WILKINS APPROXIMATION FOR HEAVY MODERATORS. A MAXWELLIAN
DISTRIBUTION MAY ALSO BE USED. THE MODEL USED MAY BE
SELECTED AS A FUNCTICN OF ENERGY. THE SECOND-ORDER
DIFFERENTIAL EQUATIONS ARE INTEGRATED DIRECTLY RATHER THAN
TRANSFORMING TC THE RICCATI EQUATION. THE CODE PROVIDES
MICROSCOPIC AND MACROSCOPIC CROSS—SECTION AVERAGES OVER THE
THERMAL NEUTRON SPECTRUM. A 32K MEMCRY IS REQUIRED. ABOUT
15-20 SECONDS.

7090-7090NUCL21 THENTY GRAND
AVAILABLE 2ND QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCL21

AUTHORS..T. B. FOWLER M. L. TOBIAS

DIRECT INQUIRIES TO..
UNION CARBICE CORP.
T. B. FOWLER
OAK RIDGE NAT. LAB.
OAK RIDGEs TENN.

THE TWENTY GRAND PROGRAM FCR THE IBM 7090 IS CAPABLE OF
SOLVING NEUTRON DIFFUSION PROBLEMS IN CYLINDRICAL OR SLAB
GEOMETRY FOR ONE TC SIX GROUPS. UP TO 3000 MESH POINTS MAY
BE USED. NEUTRON TRANSFER FROM ANY GROUP TGO ANY CTHER CGROUP
IS PERMITTED. LEAKAGE IN THE THIRD DIMENSICON IN X-Y
GECMETRY MAY BE TREATED BY A BUCKLING WHICH CAN VARY WITH
REGION AND GROUP. THREE TYPES OF SYMMETRY CONDITIONS MAY BE
HANDLED AUTOMATICALLY. THE ZERO FLUX, ZERO DERIVATIVE, AND
LOGARITHMIC BOUNDARY CCNDITIONS ARE AVAILABLE.

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM
MATERIAL.

7090-7090NUCL22 WHIRLAWAY
AVAILABLE 2ND 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 RIDGE NAT. LAB.
OAK RIDGEs TENN.

BY MAKING CERTAIN CHANGES IN TWO OF THE CHAIN LINKS OF THE
WHIRLAWAY CODE, IT MAY BE USED TO CALCULATE THE FLUX
DISTRIBUTION WITH A FIXED SOURCE IN CNE REGION. THE
EIGENVALUE IS KEPT AT UNITY. WHILE REGIONS WITH FLUX-
DEPENDENT SOURCES ARE PERMITTED, THEY MUST NOT BE ADJACENT
TO THE ONE FIXED-SOURCE REGION. CORRECTEC VALUES FOR THE
SAMPLE PROBLEM GIVEN IN ORNL-3150 ARE ALSO INCLUCEC.

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROCRAM
MATERIAL. OBTAIN BASIC PROGRAM

7090-7090NUCL23  ZUT AND TUZ
AVAILABLE 2ND QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTICN. CENTER
SPECIFY FILE NUMBER 7090-7090NUCL23

AUTHOR. .G+ F. KUNCIR
GENERAL ATOMIC CIVISION OF
GENERAL DYNAMICS

085
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JOHN JAY HOPKINS LABORATGRY
PC BOX 608
SAN DIEGO 12, CALIFORNIA

DIRECT INQUIRIES TO AUTHOR

DESCRIPTION OF CODE ZUT COMPUTES THE RESONANCE INTEGRALS
FROM THE RESONANCE PARAMETERS FOR A WIDE VARIETY OF
TEMPERATURES, COMPOSITIONS, AND GEOMETRIES FCR THE RESOLVED
RESONANCES. TUZ DOES THE SAME FOR THE UNRESOLVED
RESONANCES. A 32K MEMORY IS REQUIRED.

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM
MATERIAL.

T7090-7090NUCL24 2DXY
AVAILABLE 2ND QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCL24

AUTHORS..J. BENGSTON S. T. PERKINS T. W. SHEHEEN
Do We THOMPSCN

DIRECT INQUIRIES TO..
G A.’LINENBERGER
SAN RAMON, CALIF.

THE 2DXY PROGRAM SCLVES THE HOMOGENEOUS OR INHCMOGENEOUS
MULTI-GROUP TRANSPORT EQUATICN IN XY GEOMETRY. VACUUM,
SURFACE SOURCEs OR REFLECTING BOUNDARY CCNCITIONS ARE
AVAILABLE AS OPTIONS. IN THE HOMOGENEOUS CASE THE USER MAY
REQUEST THE COMPUTATION OF REACTIVITY, PERIOCy 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 7090 /USING THE BINARY
EDITOR/.

7090-7090NUCL25 9-NIOBE /UNC~-90-2/
AVAILABLE 3RD QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-7090NUCL25

AUTHORS ..D. YETMAN B. EISENMAN Go RABINOWITZ

DIRECT INQUIRIES TO..
D. YETMAN
UNITED NUCLEAR CORP.
DEVELOPMENT DIV.-NDA
WARREN, MICHIGAN

9-NIOBE SOLVES THE TIME INDEPENDENT MULTIENERGY NEUTRON

THE BOUNDARY CONDITIONS FCOR EACH GROUP CAN BE
INDEPENDENTLY SPECIFIED AND THE BOUNCARY CONDITIGNS PERMIT
VERY GENERAL SPECIFICATIONS WITH REGARD TO -

A/ PERFECT MIRROR REFLECTION OR SYMMETRY

6/ ANISOTROPIC DIFFUSE SOURCES /BY INPUT OF LEGENDRE
POLYNCMIAL COEFFICIENTS OR A SHORT TABLE DESCRIBING A KNOWN
ANGULAR DISTRIBUTION OF THE FLUX/

C/ ISOTROPIC /LAMBERT SURFACE/ REFLECTION

INDEPENDENT SPECIFICATICN OF AN ISOTRCPIC VOLUME SCURCE
IN EACH GROUP IS ALSO ALLOWED.

ALTHCUGH SCATTERING FROM ONE GROUP TO ANOTHER IS
ASSUMED TO BE ISOTROPIC, THE SCATTERING FUNCTION WITHIN
EACH GRCUP CAN BE A SECCND ORDER LEGENCRE POLYNOMIAL SERIES

THE METHOD USED TO SOLVE FOR THE ANGULAR DEPENDENT FLUX

IN EACH GROUP IS NOT ITERATIVE — HENCEs, FEW GRCUP PROBLEMS
REQUIRE NO MORE THAN A FEW GUTER ITERATICNS--EXACTLY AS IN
THE COMMGON MULTIGROUP 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-
SYMMETRICAL NATURE OF THE FORMER SN APPROXIMATION IN SLAB
CASES WITH REGARC TO FLUXES IN THE FORWARD AND BACKWARD
HEMISPHERES HAS BEEN REMOVED.

THE MIST PROGRAM IS THE FIRST 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 DOWNSCATTERING AND
FISSION. THE PROGRAM IS DIVIDED INTC FOUR SEPARATE CODES
IN ORDER TO PROVIDE THE MAXIMUM NUMBER OF SPACE POINTS

FOR EACH ORDER OF THE ANGULAR APPROXIMATION. THE LIMITS
ON THE NUMBER OF MESH POINTS IN EACH CODE IS AS FOLLCWS -

CODE MAXIMUM NUMBER CF MAXIMUM NUMBER
ANGULAR INTERVALS OF SPACE POINTS
MIST 4 4 250
MIST 6 6 15¢C
MIST 8 8 100
MIST 10 10 70

THE MIST PROGRAM IS PRESENTLY WRITTEN FOR AN IBM 709C
WITH 32K STORAGE. IT IS IN THE FORTRAN LANGUAGE WHICH
ALLOWS FOR RELATIVELY EASY MODIFICATION AND ADAPTATION
TC OTHER COMPUTING SYSTEMS.

7090-7090NUCL28 EQUIPOISE 3A

OR GAMMA RAY TRANSPORT EQUATION IN A FINITE MULTILAYERED

AVAILABLE 1ST QUARTER 1963.

ORDER FROM PROGRAM DISTRIBUTION CENTER

SPHERICAL CONFIGURATION. THE CODE ALLOWS FOR BOTH DISCRETE SPECIFY FILE NUMBER 7090-7090NUCL28

ENERGY LEVELS AS WELL AS A CONTINUUM GF ENERGY LEVELS WHEN

THE LEVELS ARE VERY CLOSE. AUTHOR<+.Co W. NESTOR JR.
OAK RIDGE NATICNAL LABORATORY
A 32K MEMORY AND 10 TAPE UNITS ARE REQUIRED. A MAXIMUM OF OAK RIDGEs TENNESSEE
FIVE MATERIALS IS PERMITTED IN EACH REGION, AND UP TO FIFTY
REGIONS MAY BE HANDLED. A MAXIMUM OF 200 ENERGY GROUPS OIRECT INQUIRIES TO AUTHOR

MAY BE USED.
EQUIPOISE 3A IS A SLIGHTLY EXPANDED VERSION OF EQUIPOISE

A TYPICAL PROBLEM HAVING 85 RADIAL MESHPOINTS, 81 ENERGY 3. THE TWO ADDITICONS ARE A SECTION OF THE INPUT ROUTINE,
VALUESs AND 8 ANGULAR RAYS REQUIRED 2-1/2 HOURS CN TkE WHICH PRODUCES A PICTURE OF THE ARRANGEMENT CF MATERIALS
IBM-7090. WITHIN THE REACTOR, AND A SECTION OF THE GUTPUT ROUTINE,

WHICH CALCULATES FIRST-ORDER PERTURBATION THEORY ESTIMATES
OF NEUTRON LIFETIME AND OF THE REACTIVITY RESULTING FROM A
T7090-7090NUCL26 TET UNIT INCREASE IN EACH OF THE GROUP CONSTANTS IN EACH REGION
AVAILABLE 3RD QUARTER 1962. OF THE REACTOR. THE LATTER QUTPUT WILL BE PROVIDED WHEN
ORDER FROM PROGRAM DISTRIBUTICN CENTER THE ADJGINT FLUX OPTION IS USED. THE ONLY ADDITIGNAL
SPECIFY FILE NUMBER 7090-7090NUCL26 INPUT DATA REQUIRED ARE THE AVERAGE NEUTRON SPEEDS FOR THE
TWO GROUPS. A FCRTRAN SOURCE DECK AND A BINARY DECK ARE ON

AUTHOR...CHARLES We. DAWSCN FILE.
DAVID TAYLOR MODEL BASIN
PITTSBURGy PA. REQUESTOR MUST SUBMIT 1 TAPE TO CBTAIN BASIC PROGRAM
MATERIAL.

DIRECT INQUIRIES TO AUTHOR

THE THERMAL ENERGY TRANSPORT CODE TET IS A SLAB-GEOMETRY
TRANSPORT CODE DESIGNEC FOR THE SOLUTICN 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 BCUNDARY, A REFLECTING BOUNDARY, CR A
PERIODIC BOUNDARY CONDITION. UP TC 70 REGIONS ARE AUTHORs+.C. We NESTOR JR.
PERMITTED. OAK RIGE NATIONAL LABORATGRY
OAK RIDGEs TENNESSEE

7090-7090NUCL29 ZORCH - THE ANALYSIS OF

SIMULATEDR TRANSIENTS WITH A SIMPLIFIED SPACE DEPENDENT KINETICS MODEL
AVAILABLE 4TH QUARTER 1962.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCL29

DIMENSION STATEMENTS IN THIS CODE MAY BE INCREASED TO
ALLOW FOR 56 ENERGY GRCUPS AND 90 REGICNS FOR P SUB 1 DIRECT INQUIRIES TO AUTHOR
CALCULATION, 43 GROUPS AND 80 REGICNS FOR A PSUB 2
CALCULATION, AND 41 GROUPS AND 70 REGIONS FCR A P SUB 3 THE PROGRAM DESCRIBED IN THIS REPORT IS AN EXTENDED ANC
CALCULATIGON. REVISED VERSION OF THE POINT-MODEL KENETICS PROGRAM
MURGATROYD. IN THE MODEL USED IN THE PRESENT PROGRAM,
A 32K MEMCRY AND 6 TAPE UNITS ARE REQUIRED. . THE AXIAL SPACE DEPENDENCE CF THE FUEL AND GRAPHITE
: TEMPERATURES IS CALCULATED, AND THE EFFECT ON REACTIVITY
REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM OF DEVIATIONS FROM THE STEADY STATE VALUES IS ASSUMED TO BE
MATERIAL. GIVEN BY THE PRODUCT OF AN APPROPRIATE TEMPERATURE CO-
EFFICIENT OF REACTIVITY TIMES THE DEVIATIGNS FROM THE
STEADY STATE VALUE OF THE NUCLEAR AVERAGE TEMPERATURE /NAT/
7090-7090NUCL27 MIST /MULTIGROUP THE NAT 1S COMPUTED USING A SINE-SQUARED WEIGHTING FUNCTION
INTERNUCLEAR SLAP TRANSPORT/ IN THE AXIAL DIRECTION AND USING AN INPUT WEIGHTING FACTOR
AVAILABLE 4TH QUARTER 1962. IN THE RADIAL CIRECTION.
ORDER FROM PROGRAM CISTRIBUTION CENTER .
SPECIFY FILE NUMBER 7090-7090NUCL27 THE SHAPE OF THE POWER DENSITY IS TAK&N TO BE TIME-
INDEPENDENT IN CONTRAST TO THE SHAPES OF THE TEMPERATURE
AUTHORS..T. L. GALLAGHER =~ M. J. HALL Yo S. KIM DISTRIBUTIONS, WHICH ARE TIME-DEPENDENT IN THE CALCULATION.

Re Jo NEUHOLD Ge Eo PUTNAM D..M. SHAPIRO THIS PROGRAM IS INTENDEU TC BE USED IN SURVEYS OF REACTOR
BEHAVIOR UNDER A WIDE RANGE OF CONDITICNS. IT IS THEREFORE

DIRECT INQUIRIES TO.. ~ - BASEC ON A SIMPLIFIED MODEL IN ORDER TO REDUCE CCMPUTING
PHILLIPS PETROLEUM COMPANY TIME, BUT SHOULD PROVIDE A BETTER APPROXIMATION TQ REACTOR

ATOMIC ENERGY DIVISION BEHAVIOR THAN DOES A PURELY SPACE-INDEPENDENT CALCULATION

A DESCRIPTION IS GIVEN OF A SET OF CODES DESIGNEC TO SOLVE THIS REPORT CCNSISTS OF A DERIVATION OF THE EQUATIONS USED
THE ONE DIMENSIONAL BOLTZMANN EQUATION IN SLAB GEOMETRY FCR IN THE PROGRAM, INSTRUCTICNS FOR ITS USE AND SAMPLE INPUT
FOR UP TO SIX ENERGY GROUPS, TWO HUNDRED AND FIFTY AND QUTPUT FOR A TEST CASE. A FORTRAN SOURCE DECK ANC A
SPACE POINTS AND FORTY REGIONS. BINARY OBJECT.DECK ARE ON FILE.



7090-7090NUCL30 DDB - A TWO DIMENSIONAL

REACTOR DIFFUSION CODE WITH CRITICALITY SEARCH AND BURNOUT OPTIONS
AVAILABLE 1ST QUARTER 1963.
CRDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-7090NUCL30

AUTHORS..J. H. ALEXANDER C. CYL-CHAMPLIN J. E. GRATTEAU
P. C. KAESTNER E. J. LESHAN M. H. MERRILL
We A. GROWDCN

DIRECT INQUIRIES TQ..
Je H. ALEXANDER
GENERAL ATOMIC DIVISION
GENERAL DYNAMICS CORPORATION
JOHN JAY HOPKINS LABCRATORY
FOR PURE AND APPLIED SCIENCE
P. 0. BOX 608
SAN DIEGO 12y CALIFORNIA

DUO-DIMENSIONAL BURNOUT /CCB/ IS A FIVE-GROUP,
TWO-SPACE-DIMENSIONAL REACTOR DIFFUSICN CODE WITH BURNOUT
OPTIONS. A MAXIMUM OF FOUR THOUSAND MESK PUINTS ARE
ALLOWED— DOWN SCATTERING TWG GROUPS FROM THE THIRD GRGUP
AND UPSCATTERING ONE GROUP FROM THE FIFTH GROUP IS ALLOWED.
DDB MAY BE USED TO PERFORM STATIC CALCULATIONS WITH OR
WITHOUT A CRITICALITY SEARCH TO OBTAIN FLUX AND POWER
DISTRIBUTIONS. DDB IS WRITTEN IN THE FORTRAN 7090 LANGUAGE
TO FACILITATE MODIFICATION. THE DIFFUSION PORTION OF DDB
IS BASICALLY A TRANSLATION INTO FORTRAN OF THE UCRL PROGRAM
ANGIE. A SET OF SPECIAL TAPE SUBROUTINES ARE USED TO TAKE
MAXIMUM ADVANTAGE OF THE IBM 7090S ABILITY TO DO MULTIPLE
TAPE OPERATIONS WHILE PERFORMING CALCULATIONS. OPERATING
EXPERIENCE INDICATES THAT THE DIFFUSION CALCULATIONS
RUNNING TIME COMPARES QUITE FAVORABLY WITH ANGIE.

REQUESTOR MUST SUBMIT 4 TAPES TO OBTAIN BASIC PROGRAM
MATERIAL.

7090-7090NUCL31 GE-HAPO S-X
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-7090NUCL31

AUTHOR...B. H. DUANE
HANFORD ATOMIC PRODUCTS OPERATICN
GENERAL ELECTRIC COMPANY
RICHLANDs WASHINGTON

CIRECT INQUIRIES TO AUTHOR

COMPUTER FOR WHICH CODE IS DESIGNED- IBM-7090 PROGRAMMING
SYSTEM-FLOCO-V

NATURE OF PROBLEM SOLVED-THE PROGRAM CONSTRUCTS NEUTRON
AND PHOTON DOUBLE SN TRANSPORT APPROXIMATION SOLUTIGONS FOR
A SLAB, CYLINDER, OR SPHERE. LATTICE DETAIL IN GEOMETRY,
ENERGY, AND MOMENTUM ANGLES IS FLEXIBLE.

METHOD OF SOLUTION- THE METHOD IS A LOGICAL EXTENSION CF
IDEAS CRIGINATED BY B. G. CARLSON IN THE LOS ALAMOS SN
CODES. THE PROGRAM USES DISCRETE-POINT AND
PIECEWISE-LINEAR DIGITAL REPRESENTATION, AS WELL 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 SOURCE, AND CURRENT FIELD OR SOURCE, WITH EIGENVALUE
ACCELERATION CHAIN-COMPOUNDED CONTINUALLY TO ANY SPECIFIED
CRDER.

/2/ 1SOTRCPIC AND ANISGTROPIC SCATTER-TRANSFER, BOTH
EXOTHERMIC AND ENDOTHERMIC, THROUGH AN UNLIMITED ENERGY
RANGE «

/3/ FLEXIBLE ARRAY OF MEASURABLE EIGENVALUES,
INCLUDING CRITICAL FUEL LOACING, CRITICAL MGCERATOR
LOADINGy CRITICAL POISON LOADINGy AND REACTOR PERIOD WITH
INCLUSION OF ANY NUMBER OF DELAYEC PRODUCTION GRCUPS.

/4/ NEUTRON MODERATION HEATINGy PHOTON PRODUCTION,
PHOTON ENERGY DEPOSITION, AND BIOLOGICAL DOSE DEPOSITICN.
/5/ PERFORMANCE TRENDS, PROVIDED AS FIRST-ORDER-
PERTURBATION-THEORY DERIVATIVES SPANNING COUPLED VARIATION

CF ALL EIGENVALUES AND REACTCR MATERIAL LOADINGS.

/6/ VARIATIONAL OPTIMUM SPACE-ENERGY
CELL-HOMOGENI ZATION, WEIGHTED WITH THE PRODUCT OF ADJOINT
AND FLUX, PROVIDING COMPLETE QUASI-CONSTANT INPUT FOR GROSS
DIFFUSION AND KINETIC ANALYSES.

TYPICAL RUNNING TIME- 5-20 MINUTES FOR 4-FIGURE EIGENVALUE
FROM FLAT-FIELD START.
MATERIAL AVAILABLE THRU ARGONNE CGCCE CENTER-

1. CODE ABSTRACT

2. PROGRAM DESCRIPTION DECK /TAPE/

3. FLOCC-V OBJECT DECK /TAPE/

4. PROGRAM S SOURCE DECK-TABLE-8 /TAPE/

5. PROGRAM S OBJECT DECK /TAPE/

6. INPUT INSTRUCTION DECK-TABLE-4 /TAPE/

7. SAMPLE PROBLEM INPUT DECK-TABLE-7 /TAPE/

8. REFERENCE REPORT

9. PROGRAM S REVISIONS, APRIL 1962 MONTHLY PROGRESS
REPORT.

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM
MATERIAL.

7090-7090NUCL32 FARSE
AVAILABLE 1ST QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7090-7090NUCL32

AUTHORS..K. L. ROONEY M. A. BOLING

DIRECT INQUIRIES TQ0..
Ke L. RCCNEY
ATCMICS INTERNATICNAL
A DIVISION OF NCRTH AMERICAN AVIATION

7094-NUCLOL
WATER REACTOR CODE FOR THE 709/90/94

Section B PACE

CONTINUED FROM PRIGR COLUMN--

THE FARSE CODE IS A TOOL DESIGNED TGO INVESTIGATE THE

EFFECT OF COMPLEX SHIELD GEOMETRICS ON OVERALL SHIELD
WEIGHT AND PAYLCAD DOSE PROFILE FOR SNAP REACTOR SYSTEMS.
IT IS SPECIFICALLY TAILORED TO SNAP GEOMETRICS. FARSE
ENABLES ONE TO INVESTIGATE MANY SHIELD SHAPES AND SIZES
WITHOUT CONSIDERABLE LOSS OF TIME IN PREPARATION OF INPUT
ON MACHINE UTILIZATION. THE RESULTS ARE NOT INTENDEC TO BE
THE FINAL ANSWER TO SHIELD DESIGN. THE CODE IS A
RANGE-FINDING DEVICE TO BE USED TO DETERMINE SEVERAL
POSSIBLE SHIELC CONFIGURATIONS WHICh MAY BE MORE THOROUGHLY
EVALUATED BY USE OF THE MONTE CARLO METHOD.

7090-7090NUCL33 PREP

AVAILABLE 4TH QUARTER 1961.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7090-7090NUCL33

AUTHORS « sHARVEY Jo AMSTER L. M. CULPEPPER

DIRECT INQUIRIES TO..
Be He MOUNT
P. 0. BOX 1468
PITT.y PA.

ELASTIC SCATTERING TRANSFER CROSS-SECTIONS ARE CALCULATEC
USING MASS NO.s LETHARGY SPECTRUM, ANC LEGENCRE EXPANSICN
COFFICIENTS FOR DIFFERENTIAL ELASTIC SCATTERING CROSS-
SECTIONS. THE COMPUTED CROSS-SECTICNS FOR A GIVEN ELEMENT
ARE PLACED ON A LIBRARY TAPE UPON WHICH AS MANY AS 30
ELEMENTS MAY BE ACCUMULATEC. A MAXIMUM OF 99 GROLPS ANC 30
ELEMENTS ARE ALLOWED. 1 HOUR.

7094

APWRC /ARMY PRESSURIZED

AVAILABLE 3RD QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7094-NUCLO1

AUTHOR...T. M. OLSEN
MARTIN MARIETTA CORP.
BALTIMORE 3, MARYLAND

DIRECT INQUIRIES TO AUTHOR

087

APWRC IS INTENDED FOR CRITICALITY, FLUX DISTRIBUTION AND BURNUP

STUCIES, AT THE SURVEY AND INTERMEDIATE CESIGN LEVELS CF

SOPHISTICATION, 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 CALCULATICNS WITH
COUPLED FEW-GROUP SPATIAL TRANSPORT SCLUTION FOR FLUX

DISTRIBUTICN AND REACTIVITY /STATIC CR DYNAMIC/.

GAMICO FEW-GROUP MICROSCOPIC BURNUP CROSS SECTIGN LIBRARY.

SYBURN FEW-GROUP SPATIAL TRANSPORT BURNUP.
A FIFTH PROGRAM, CSDP, 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 ANC
SECTION VERSUS ENERGY DATA.

SYNFAR-02 23 SLOWING-COWN GROUPS. Pl OR Bl THECRY. EFFECTIVE
TEMPERATURE OF THERMAL GROUP-€8-2S80 F. INHOMOGENECUS

SLOWING-DOWN OPTICN FOR REFLECTCR REGIONS.

REDUCTION TC 3 BROAD, FAST GRCUPS, 2 FAST & THERMAL,

OR 1 FAST & THERMAL GROUP.
THERMAL CUTOFF AT 0.683 EV. /FIXEC/
15 NUCLIDES/REGICN.

EXPLICIT RESONANCE CORRECTICNS /A LA GAM/ NCT INCLUDED
2 OR 3 SPATIAL TRANSPORT GROUPS, SPHERE OR SYNTHESIS.

R-Z OR X-Y GEOMETRY.

Pl, CSN ORDERS 2,4 4, 65 8 OR 16. NO CYLINDER Sl6.

GEOMETRY CONSTANTS BUILT IN. FLUX OR FLUX & ACJOINT

SOLUTIGN

199 SPACE INTERVALS/DIRECTION

24 MATERIAL REGIONS/DIRECTION

50 AVERAGING REGIONS/DIRECTICN

6 DELAY GROUPS /FIXEDy GROSS & MARABLE DYNAMIC
SOLUTION. STATIC SOLUTION OPTIONAL.

MULTIPLE CORE REGIONS IN ONE SYNTHESIS DIRECTION CNLY
3-THERMAL GROUP GPTION WITH INHCMCGENEOUS SCURCE TERM

NEUTRON LIFETIME AND EFFECTIVE DELAY FRACTICON.
ANISCTROPIC Pl SCATTERING FOR DSN SOLUTIONS CNLY.
RE-ENTRANT OR ZERO-CURRENT BOUNDARY CONDITICNS.

GAMICO /ADAPTATION OF GENERAL ATCMICS GAM-1, PRESERVING ALL

NON

FEATURES OF GAM-1. INCLUDES 3 ADDED APWRC FEATURES./
ADLER-NORDHEIM RESONANCE CORRECTIONS /U-238 & TH-232/.

PO AND Pl TRANSFER MATRICES IN SLOWING DOWN
CALCULATION. 130 NUCLICES IN 68-GROUP LIBRARY
INELASTIC SCATTERING AND /Ns2N/ PROCESSES ALLOWEL.

AGE BY MOMENTS METHOD, SLAB GEGMETRY, INFINITE MECIUM
SAME THERMAL GRCUP LOGIC AS IN CELCOR ANC SYNFAR-02.
INHOMOGENEOUS SOLUTION FCR REFLECTOR REGIONS. BROAD

GROUP AVERAGE CELL CORRECTIONS FCR USE IN SYBURN.

SYBURN REGIONWISE OR INTERVALWISE DEPLETION. 99 INTERVALS IN

CORE. Pl GR DSN THEORY.
SLAB, CYLINDCER OR SPHERE GECMETRY.
5G ISCTCPES IN THE CORE.

26 ISGTOPES IN THE CORE IF MGVABLE ROD FULLOWERS USED
FIVE PRECURSCRS/ISOTOPE /3-MEMBER LINEAR CECAY CHAIN/.

NINE TABLES /OPTIONAL/ CF RACIALLY AVERAGED CORE

CONSTANTS IN AXIAL BURNUP. /GENERATED BY A RACIAL

CASE/. SIX ISOTCPES WITH SIGNIFICANT FISSION YIELD.

TEN TIME STEPS AT WHICH MAXIMUM XENON OVERRICE TEST

IS LSED.

POISON, RCD BANK OR BUCKLING SEARCH.

SAME SPATIAL TRANSPORT RESTRICTIONS AS SYNFAR-02
HOMCGENEOUS STATIC THEORY SOLUTIGN.

csobp SINGLE-LEVEL BRETT-WINGER FCRMULA.
ENERCIES FRCM 0.001 TO 1.4E & 07 EV.

20 DIFFERENT NUCLEAR PARAMETERS /NU, SIGMA-ABS, X1

ETC./
1000 GROUPS IN BASIC LIBRARY, 100 IN MATRIX LIB.
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CONTINUED FRCM PRIOR PAGE--
DISCRETE LEVEL ANC CONTINUUM ALLOWED IN INELASTIC
. SCATTERING CALCULATIONS.
MAXWELL-BOLTZMANN THERMAL AVERAGES AT 20 TEMPERATURES.
38 NUCLIDES IN PRESENT 1000 GROUP LIBRARY.

MACHINE REQUIREMENTS-32K COREs 10 TAPE UNITS. NO REACER OR
PUNCH. UNUSUAL FEATURES OF THE CODE-APWRC ALLOWS VARICUS
AUTOMATED COMBINATIONS OF THE INDIVICUAL PROGRAMS, WITh
APPROPRIATE DATA TRANSFERRED AUTOMATICALLY FROM ONE PROGRAM TO
THE NEXT —- CELCGR--SYNFAR-02y CELCOR--GAMICC--SYBURNy, GAMICO--
SYBURN ETC. EACH PROGRAM CAN BE USEC SEPARATELY, 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 BEFORE ANY CALCULATIONS ARE DONE. APWRC
IS USED WITH A PROGRAM LIBRARY TAPE TG AVOID REPEATED HANDL ING

OF LARGE PROGRAM DECKS. EACH PROGRAM CAN STILL BE USED
SEPARATELY IN DECK FROM WITH NO CHANGES. A CROSS SECTION

LIBRARY TAPE IS USED. THE CROSS SECTION DATA PROGRAM /CSDP/
MINIMIZES LABOR AND HUMAN ERRORS BY ACCEPTING BASIC CROSS-SECTION
DATA IN CARD FORM PUNCHEC AUTOMATICALLY BY BENSONLEHNER EQUIPMENT
FRCM BNL-325 TYPE CURVES. THE OVERALL AUTOMATED FEATURES GF
APWRC ALLOW REACTOR ANALYSIS PROBLEMS TO BE SOLVED IN CNE TRIP

TO THE COMPUTERs; WHEREAS MANY DAYS WOULD BE REQUIRED WITHOUT IT.
WRITTEN IN FORTRAN LIy FAP.

T7094-1440ARDP DOUBLE PRECISION PACKAGE
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7094-1440ARCP

AUTHOR...NIEL F. DOHERTY
AVCC CORP.
RAD MATHEMATICS SECTION
201 LOWELL ST.
WILMINGTON, MASS.

DIRECT INQUIRIES TO AUTHOR

TO PROVIDE AN UP-TO-DATE PACKAGE OF DUUBLE PRECISION
ROUTINES UTILIZING THE DOUBLE PRECISION HARDWARE
INSTRUCTIONS ON THE 7094. 1. MACHINE MUST HAVE HARDWARE
DOUBLE PRECISICN INSTRUCTIONS 2. PROUGRAM 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 PCSSIBLE TO SUBSTITUTE THESE ROUTINES
WITHGUT REASSEMBLING. SOME DOUBLE PRECISION ROUTINES HAVE
NOT BEEN INCLUCED IN THE PACKAGE. THE RCUTINES INCLUDED
ARE AVAILABLE AS SEPARATE ROUTINES, SHARE DISTRIBUTION
NUMBERS 1441 THROUGH 1447.

T7094-1441ARDATN DOUBLE PRECISION ARCTANGENT
SUBROUTINE
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7094-1441ARDATN

AUTHOR...N.F. DOHERTY
AVCO CORP.
RAD MATHEMATICS SECTION
201 LOWELL ST.
WILMINGTONs MASS.

OIRECT INQUIRIES TO AUTHOR

TO PRCVIDE AN UP-TO-DATE SUBROUTINE FOR COMPUTING THE
ARCTANGENT IN DOUBLE PRECISION UTILIZING THE HARCWARE
DOUBLE PRECISICN OPERATION GN THE 7094. 1. MACHINE MUST
HAVE HARDWARE DOUBLE PRECISION INSTRUCTICNS. 2.

MUST BE COMPILED WITH THE FMS TAPE. THIS ROUTINE IS PART
OF ARDP, SHARE DISTRIBUTION 1440.

7094-1442ARDEX3 DOUBLE PRECISION EXPONENTIAL
FUNCTION
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7094-1442ARDEX3

AUTHOR. .<NIEL F. DOHERTY
AVCO CORP.
RAD MATHEMATICS SECTION
201 LOWELL STREET
WILMINGTONy MASS.

DIRECT INQUIRIES TO AUTHOR

TO PROVIDE AN UP-TO-DATE SUBROUTINE FOR COMPUTING THE
EXPONENTIAL IN DOUBLE PRECISION UTILIZING THE HARCWARE
DOUBLE PRECISION OPERATION ON THE 7094. 1. MACHINE MUST
HAVE HARDWARE DOUBLE PRECISION INSTRUCTIONS. 2. PROGRAM
MUST BE COMPILEC WITH THE FMS TAPE. REQUIRES COUBLE
PRECISION LOG ANC EXPONENTIAL SUBROUTINES. THIS SUBROUTINE
1S PART OF ARDP, SHARE DISTRIBUTION 1440.

7094-1443ARDSC DOUBLE PRECISION SINE COSINE
SUBROUT INE
AVAILABLE 2ND QUARTER 1963.
CRDER FROM PROGRAM DISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7094-1443ARDSC

AUTHOR..<NIEL F. DOHERTY
AVCO CORP. .
RAD MATHEMATICS SECTION
201 LOWELL STREET
WILMINGTONs MASS.

DIRECT INQUIRIES TO AUTHOR

TO PROVIDE AN UP-TO-DATE SUBROUTINE FGR COMPUTING THE

SINE COSINE IN DOUBLE PRECISION UTILIZING THE HARDWARE
DCUBLE PRECISICN OPERATIONS CN THE 7094. MACHINE MUST HAVE
HARDWARE DGUBLE PRECISION INSTRUCTIONS. PROGRAM MUST BE
COMPILED WITH THE FMS TAPE. THIS ROUTINE IS PART OF ARDP,
SHARE DISTRIBUTION 1440.

Section B

7094-1444ARDSRT DOUBLE PRECISION SQUARE ROOT
SUBROUTINE
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7094-1444ARDSRT

AUTHOR...NIEL F. DOHERTY
AVCC CORP.
RAD MATHEMATICS SECTION
201 LOWELL STREET
WILMINGTON MASS.

DIRECT INQUIRIES TO AUTHCR

TO PROVIDE AN UP-TO-DATE SUBROUTINE FOR COMPUTING THE
SCUARE ROOT FUNCTION IN DOUBLE PRECISION UTILIZING THE
MACHINE MUST HAVE HARDWARE DOUBLE PRECISION INSTRUCTIONS.
2. PRCGRAM MUST BE CCMPILED WITH THE FMS TAPE. THIS
RCUTINE IS PART CF ARDP, SHARE DISTRIBLTION 1440.

T094-1445ARDMOD DOUBLE PRECISION MODULUS
FUNCTION
AVAILABLE 2ND CQUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7094-1445ARCMOD

AUTHOR. ..NIEL F. DCOHERTY
AVCO CORP.
RAD MATHEMATICS SECTION
201 LOWELL STREET
WILMINGTCNy MASS.

DIRECT INQUIRIES TO AUTHOR

TO PROVIDE AN UP-TC-DATE SUBROUTINE FOR COMPUTING THE MODULUS
FUNCTION IN DOUBLE PRECISION UTILIZING THE HARDWARE DOUBLE
PRECISION CPERATIONS ON THE 7094. 1. MACHINE MUST HAVE
HARDWARE DOUBLE PRECISION INSTRUCTIONS. 2. PROGRAM MUST

BE COMPILED WITH THE FMS TAPE. THIS ROUTINE IS PART OF

ARDPy SHARE DISTRIBUTION 1440.

7094—-1446ARDLOG DOUBLE PRECISION LOGARITHM
SUBROUTINE
AVATLABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTION CENTER
SPECIFY FILE NUMBER 7094-1446ARDLOG

AUTHOR...NIEL F. DOHERTY
AVCG CORP.
RAD MATHEMATICS SECTION
201 LOWELL STREET
WILMINGTON, MASS.

DIRECT INQUIRIES TO AUTHOR

TO PROVIDE AN UP-TO-CATE SUBRCUTINE FOR COMPUTING THE
LOGARITHM /BASE 10 AND BASE E/ OF A VALUE IN DOUBLE
PRECISION UTILIZING THE HARDWARE DOUBLE PRECISION
OPERATIONS ON THE 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.

7094-144TARDPB DOUBLE PRECISION BASIC
ROUTINES
AVAILABLE 2ND QUARTER 1963.
ORDER FROM PROGRAM CISTRIBUTICN CENTER
SPECIFY FILE NUMBER 7094-1447ARCPB

AUTHOR...NIEL F. DOHERTY
AVCC CORP.
RAD MATHEMATICS SECTION
201 LOWELL STREET
WILMINGTON, MASS.

DIRECT INQUIRIES TO AUTHCR

TO PROVIDE AN UP-TO-DATE ROUTINE FOR DOUBLE PRECISION ADD,
MULTIPLYy SUBTRACTy AND DIVIDE UTILIZING THE HARDWARE
DOUBLE PRECISION OPERATIGNS ON THE 7094. 1. MACHINE MUST
HAVE HARDWARE DOUBLE PRECISION INSTRUCTIONS. 2. PROGRAM
MUST BE COMPILEC WITH THE FMS TAPE. THIS ROUTINE IS PART
OF ARDP SHARE CISTRIBUTICN 1440.

7094-1560URHIST PRINTER PLOT ROUTINE FOR ONE
PAGE /VERTICAL/ HISTOGRAMS
AVAILABLE 4TH QUARTER 1963.
ORDER FRGM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7094-1560URHIST

AUTHORS.<MR. JOHN R.B. WHITTLESEY
NEUROPSYCHIATRIC AND BRAIN RESEARCE INSTITUTES
UCLA MEDICAL CENTER
LOS ANGELES 24, CALIF.

DIRECT INQUIRIES TO AUTHCR

PLCTS HISTOGRAMS AS SHOWN IN ILLUSTRATION CN NEXT PAGE. NXT#
NUMBER OF COLUMNS OR /BINS/. NXT MUST NOT EXCEEC 210. IF NXT
EXCEEDS 35, COLUMNS MAY BE PLOTTED AS STRINGS OF XS INSTEAD GF
THREE~CHARACTER-WIDE COLUMNS /UNLESS AN OPTICN IS USED FCR
COMBINING PAIRS OF COLUMNS/. IF NXT EXCEECS 70, COLUMNS MUST BE
PLOTTED AS STRINGS OF XS, AND IF NXT EXCEEDS 106y EVEN THE XS
WILL REPRESENT PAIRS OF COLUMNS. HISTOGRAM VALUES SFOLLD NOT BE
NEGATIVE. REQUIRES 1305 WORDS IN MEMGRY PLUS SYSTEM SUBROUTINES.
WRITTEN IN FORTRAN II.

7094-1564MFOAS  DIGITAL ANALOG SIMULATOR
AVAILABLE 4TH QUARTER 1963.
ORDER FROM PROGRAM DISTRIBUTION CENTER
SPECIFY FILE NUMBER 7094-1564MFOAS

AUTHORS < «MR. JOHN HARRIS MR. DON FISCHER



CONTINUED FROM PRICR PAGE--—

DIRECT INQUIRIES TO..
MR. DON FISCHER
MARTIN. MARIETTA CORP.
ORLANCCy FLA.

TO ALLCW AN ENGINEER TG GQUICKLY WRITE PROGRAMS FCR DIGITAL
SOLUTICN OF PROBLEMS IN DYNAMIC ANALYSIS USING ANALOG

CCMPUTER TECHNIQUES. DAS INTERPRETS THt ENGINEERS DATA CARCS
DESCRIBING THE SYSTEM TO BE STUDIED, AND PRODUCES A MAP PROGRAM.
THIS MAP PROGRAM IS ASSEMBLED BY THE AMP ASSEMBLER AND EXECUTED,
USING DATA CARC PROVIDED BY THE ENGINEER. O0AS USES RECTANGULAR
INTEGRATION. TO BE RUN UNDER IBSYS MCNITOR. SOME FCRMAT ERRORS
ARE DETECTED AND NOTED IN ERROR MESSAGES. SEE LONG WRITE-ULP FOR
AVAILABLE COMPONENTS AND FORMATS. TIMING VARIES DIRECTLY WITH
NUMBER OF COMPCNENTS USED BY THE ENGINEER IN DESCRIBING HIS
SYSTEM. MACHINE LANGUAGE-FORTRAN II AND MAP.
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