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INTRODUCTION

This catalog has been published as a service to computer users. It con-
tains a keyword-in-context index and the abstracts of the computer programs
which may be ordered from the IBM Program Information Department,
formerly known as IBM Library Services.

This department distributes four types of programs. The "A" section of

the catalog contains Type I and II programs which are written, tested,
published and maintained by IBM. The "B" section consists of Type III

and IV programs. In the case of the Type III and IV programs, the Program
Information Department acts only as a publishing and distributing agency.
Checking and testing of these programs is done by the contributors, and
questions concerning them should be directed to the author.

How to Order Programs

"An Section
From local IBM branch office
"B" Section
Order programs directly from:
Program Information Department
IBM Corporation
oo T o Reed spglin

White Plains, New York - USA

World Trade Users order programs from the WTC Program
Library in their Area if this Library services their computer.
Otherwise programs may be ordered from the United States
Program Information Department.

IBM World Trade Program Libraries:

Area Librarian Computers

Europe Central European Program Library 1401 1410
162 Rue de Charenton
Paris 12, France

H. C. Koehler 650 1620
IBM Deutschland :

Postfach 66

Sindelfingen/Wuertt, Germany

A.H. Lugtenburg 7070
IBM Deutschland

Postfach 66

Sindelfingen/Wuertt, Germany

Canada K.C. Avann 650 1401 1410 1620 7070
IBM Company, Limited
844 Don Mills Road
Don Mills, Ontario, Canada



Keyword Index

#CARD SYSTEMS ERROR DETECTION AIDS

#CARD SYSTEMS ERROR DETECTION AIDS

South America and A. Mogollon 650 1401 1620
Central America IBM de Venezuela, S.A.

Edificio International

Avenida Urdaneta

Apartado 388

Caracas, Venezuela

North Pacific M. Hamaguchi 650 1401 1410 1620 7070
IBM Japan, Ltd.
2 Niban-cho
Chiyoda-ku
Tokyo, Japan

Asia Pacific P.A. Gygax 650 1401 1620
IBM Australia Pty., Limited
Box 3318
Sydney, Australia

(All orders should include the IBM system and reference numbers shown
on the abstract.)

The catalog contains three main parts:

Keyword-in-context (KWIC) Index for locating program abstracts
Program abstracts, Section "A'" (by system type)
Program abstracts, Section "B" (by system type)

The keyword-in-context index lists available programs arranged aipha—
betically by the keywords in the program titles. There are as many

entries for each program as there are keywords in its title. Nonsignificant

words such as "a, ' "the," "and," "for,'" "at," etc. (see complete list
below) are not treated as keywords.

To prepare this KWIC index, each title was shifted to the right, one key-
word at a time. After this was done, the multiple entries for each title
were sorted in alphabetic order by keyword and listed on the IBM 1403
Printer to produce the master copy.

The first three entries for the program are shown below:

A 1401--AT-017

#CARD SYSTEMS ERROR DETECTION A A 1401--AT-017

Notice that the keyword for each entry is located near the center of the
column and that some or all of the title may precede or follow — that is,
wrap around — the keyword. The pound éign (#) indicates the first word
in each title. Each line is concluded with a reference code which relates
the entry to the corresponding program abstract in the abstract section
of the catalog.

A 1401--AT-017



Using the KWIC Index

To locate a program, begin by thinking of the significant words describing
the desired program. Then look in the index for the keyword entry. The
reference code adjacent to the title will then direct you to the corresponding
program abstract. The reference code is set up as follows:

Section System Type Reference Number
X XXXX XXXXXXXXX
AorB The number of the The IBM library code

IBM system for which for filing and ordering
the program is written a program.

To locate the required abstract, first turn to the "A" or "B" section.
Then find the corresponding system type, then the reference number.
The reference numbers are in numerical sequence within system. The
"A" or ""B" designation and the machine type are printed on the top right-
hand corner of the page to facilitate finding the abstract. The abstracts
describe the programs in enough detail to help you determine whether
they meet your requirements.

Words Prevented from Indexing

These words will never appear as keywords

A MODIFIED SUBPROGRAM
ADD NO SUBR
ADDS NO. SUBROU
AN NUMBER SUBROUT
AND OF SYS ’
ANY ON THE

AS ONLY TO

AT OR USING
ARITH. ouT WITH

BY PACKAGE I

DECK POINT i

FOR PROBLEM 11

FROM PROG \'
GENERAL PROGRAM VI
GENERATOR PROGRAMS

IBM PT

IF PT.

IN ROUTINE

INTO ROUTINES

KIND SOLUTION






Keyword-in-Context (KWIC) Index

#704 ARCTAN A/B
HARCTAN A/B, FORTRAN 11 VERSION,SAP CO
FMATRIX TRANSLATION A/0 TRANSPOSITION
#AD AND LOD
#AB FLOAT SIM-ABREVIATED FLOATI

DED.

NG POINT HARDWARE SIMULATOR.

UTINE #ABBREVIATED PRINT 1 TRACING RO
NAL PROGRAM NUCLEAR-CODE # LIL ABNER A FEW-GROUP ONE DIMENSIO
ING H#ABRAC-01 NUCLEAR-CODE ENGINEER
HON-LINE LOADER FOR COL. BIN. ABS. AND TSF. CARDS
OADER #ABSOLUTE AND CORRECTION CARD L
ER CARD LOADER. WABSOLUTE AND CORRECTION TRANSF
LOADER. WABSOLUTE AND RELOCATABLE OCTAL
ATE A FORTRAN 11 PROGRAM TAPE OR ABSOLUTE BINARY HGENER
CTION CARD LOADER HABSOLUTE BINARY CARD AND CORRE
CTION CARD LOADER. NABSOLUTE BINARY CARD AND CORRE
#ABSOLUTE BINARY LOADER
# ONE CARD ABSOLUTE BINARY UPPER LOADER.
NE CARD HABSOLUTE BINARY UPPER LOADER 0
#PUNCH ABSOLUTE COLUMN BINARY.

NLEAST MAXIMAL ABSOLUTE ERROR POLYNOMIAL FIT
#ABSOLUTE ROW OR COLUMN BINARY
FLOADS BINARY ABSOLUTE, CORRECTION AND TRANS

#ABSORBER CALCULATION

CARD PUNCH
FER

#INTERPRETATION MATRIX ABSTRACTION
BFLOATING POINT DOUBLE PRECISION ABSTRACTION
LOATING POINT COMPLEX ARITHMETIC ABSTRACTION HF
#GENERAL MATRIX ABSTRACTION FROM TAPES
AM TO MAINTAIN THE SHARE LIBRARY ABSTRACTS #A 1401 PROGR

ACCESS BELL 111 #FL DEC INTE
ACCESS TO MEMORY PROGRAM
ACCORDING TO A FORTRAN
ACCURACY AMATRIX INVERSI
ACCURATE RUNGE-KUTTA
HACT-AUTOMATIC CHECKOUT TECHNIQ
ADAMS INTEGRATION OF DIFFERENT

RP SYS 650 MAG ORUM CALC W/IMMED
KDYNAMIC

# CONVERTS BCD TAPE RECORDS

ON WITH ITERATIVE IMPROVEMENT OF
#A MORE

UE
1AL EQUATIONS HADMINT

EGRATION #FLOATING POINT ADAMS-MOULTON, RUNGE~KUTTA INT
AT I « COMPLETE ASSEMBLY ROUTINE ADAPTED TO TAPE e HCAR
T Il @ COMPLETE ASSEMBLY ROUTINE ADAPTED TO TAPE w HCARA
#BCD ADD-SUBTRACT

#MATRIX ADDITION
FLOATING POINT DOUBLE PRECISION ADDITION #MURA
DOUBLE PRECISION FLOATING POINT ADDITION H#PARTIAL
#DOUBLE PRECISION FLOATING POINT ADDITION

#MURA DOUBLE PRECISION
#DOUBLE PRECISION MATRIX

ADDITION /FIXED POINT/
ADDITION AND SUBTRACTION.
#ACOITION TO BASIC FORTRAN
#7072 UTILITIES FOR ADDITIONAL STORAGE
#CHAIN LOADING ADDITIONS €& DELETIONS
H#OPEN SUBROUTINE AODITIONS TO FORTRAN EDIT DECK
H#T05 ADDRESS LISTING
#705 ADDRESS LISTING
#ADDRESS LOCATION SUBROUTINE.
HACDRESS MODIFICATION

AMURA EFFECTIVE ADDRESS SEARCH ROUTINE

KTRANSPORTATION PROBLEM—INDIRECT
1S OF VARIANCE OR COVARIANCE AND
#PROGRAM TO CALCULATE SEASONALLY
#TRAVERSE
#TIME SERIES DECOMPOSITION AND
#TIME SERIES DECOMPOSITION AND
#TIME SERIES DECOMPOSITION AND
KREVISED TRAVERSE AND TRAVERSE
RIES #SEASONAL
H#CALCULATION OF SEASONAL
FFERENTIAL EQUATIONS
SYSTEM =
ONS

HASC SYSTEM

HE/F
HF/F
HIFS =

NCARD SYSTEMS ERROR DETECTION
STON ONE-DIMENSIONAL
NG

UAL INTERVALS

ADDRESSING

ADJUST MEANS PROGRAM
ACJUSTED INDICES
ADJUSTMENT

ADJUSTMENT

ADJUSTMENT

ADJUSTMENT

ADJUSTMENT COMPUTATION
ADJUSTMENT OF ECONOMIC TIME SE
ADJUSTMENTS

HANALYS

HADMINT ADAMS INTEGRATION OF DI

AERONUTRONIC SIMPLIFIED CODING

#AETRA NUCLEAR-CODE CROSS-SECTI

AFP SUBROUTINE #CARD®
AFP SUBROUTINE #TAPE®
AFTER SETTING # XX

HAGAIN

AIDS

H#AIM-6 NUCLEAR-CODE GROUP DIFFU
HAIMFIRE NUCLEAR-CODE ENGINEERI
HAIREK-11 NUCLEAR-CODE

HAITKENS INTERPOLATION FOR N EQ

#BOOLEAN ALGEBRA MINIMIZER
HGENERALIZED ALGEBRAIC TRANSLATOR « GAT «
= 1 WCRD. OPEN. #SORT, ALGEBRAIC. KEY AND ITEM LENGTH
- 1 WORD. CLOSED. #SORT, ALGEBRAIC. KEY AND ITEM LENGTH
OLE WORD KEYS ONLY/ H#SORT, ALGEBRAIC. MULTIWORD KEYS. /WH
HREVISED TRAVERSE AND HORIZONTAL ALIGNMENT
PR REVISION OF OREGON HORIZONTAL ALIGNMENT PROGRAM KD

TERRAIN MODEL SYSTEM HORIZONTAL
AL TERRAIN MODEL SYSTEM VERTICAL
J SUB K TIMES Z OR I
IONS Y SUB K TIMES Z

ALIGNMENT PROGRAMS #DIGITAL
ALIGNMENT PROGRAMS HOIGIT
#ALL ORDERS OF BESSEL FUNCTION
H#ALL ORDERS OF THE BESSEL FUNCT

HUNLOAD ALL TAPES
ANGENT, FLOATING POINT—-CUADRANT ALLOCATION
RCOSINE FLOATING POINT—QUADRANT ALLCCATION
OUTINE IDENTIFICATION AND MEMORY ALLOCATION

WARCT
HARCSINE, A
H# BINARY SUBR

AY ¥ GENERAL ALPHANUMERIC CATHODE RAY DISPL
CONVERSION. HALPHANUMERICAL READING AND BCD
CONVERSION HALPHANUMERICAL READING AND BCD

HATRACE INSTRUCTION ALTERATION
HTRACE INSTRUCTION ALTERATION FOR
HBTRACE AND RECORD ALTERATIONS IN MEMORY PROGRAM
HALTERCD MEMORY PRINT
H#GENERAL AMORTIZATION SCHEDULE PROGRAM
Y PROGS FOR INDERTERMINATE TRUSS ANAL HCONNECTOR AND REDUNDANC
E FOR NON-ORTH/D & STAT. DESIGN WANALY OF VARIANCE OR COVARIANC
HANALYSER
ANALYSER
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS AT
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSITS
ANALYSIS

709

HMEM PRINT

#TRUSS

#MULTIPLE REGRESSION

HMULTIPLE REGRESSION

HFACTOR

HGENERAL LEAST SQUARES

HE WHERRY-WINER METHOD OF FACTOR
HMULTIPLC REGRLSSION
HCONTINUOUS ERIDGE

HSPEED CHECK

ELECTRICAL UISTRIBUTION SYSTEMS
4SLOPE STABILITY

HPIPE STREFS

HSUSPENSION BRIDGE

HCIRCULAR CULVERT

HHYDRAUL IC NETWORK

#DBACKWATER CURVE

H#GAS FLOW

HOVERHEAD

O P r PP r PP O P PR PO R PR R PO T C PP P I C PP IO 0P PO PP > > P PO E P PO CE P IR0 > PP OO P C P PEC P PP P C P PR P C PO P P PO PP ORI TN RN PR RO DO PO ®

0704-0598WHO05
0704~0603WHO05
0650-01.6.031
0650-01.2.008
7070-05.2.001
0705-A0-002-0
0650-08.2.007
0704-NUCLEAR
0704-10120RCBL
0704-05T2PFCCB
0704-06T3WHO0S
0704-0623ELROL
0704-0754CEF2L
0704-0525PKCSB
0704-0525PKCSB
0704-0405PFCCB
0704-0473CSBUL
0709-1102SE90U
0704-1004GNPAC
0704-0500BSBFP
0704-0455BESCB
0704—0449MIDS T
0650-09.6.004
0704-0085CLMTX
0704-0110GLDPA
0704-0715RWCA2
0704-036THMBMTX
0704-1165PNSLI
0650-02.0.021
0704-0395LL002
0704-0495CVI102
0650-05.2.022
0704-0414GLMAR
1401-13.1.004
7090-1131AS012
0704-0450RWDE2
1401-01.1.003
1401-01.1.004
0704-0359ELSMO
0704-0085CLMAD
0704-0280MUDPA
0704-0650RWADD
0704-0650RWOPF
0704-0256MUDPA
0704—0744AMDPA
7070-01.2.001
7072--UT-085
0650--UT-104
0704-1081LROSR
0705-A0~005-0
0705-NW-001-0
0709-1120ATLOC
0705-8W-001-1
0704~-0253MUEAS
1620~-LM-017
0650-06.0.034
0650-06.0.042
0650-09.2.083
0704~0861ERTSD
0704-0526TVTSD
7090-1145ERTSD
0650-09.2.015
0650-06.0.041
0705-0P 0001
7090-1131A5012
1401-02.0.002
T090-NUCLEAR
1620--LM-022
1620--LM-023
0705-PG-005-0
0705~SR=004-0
1401--AT-017
T7090-NUCLEAR
7090-NUCLEAR
7090-NUCLEAR
0704~0122PKANT
7090~-1197LLBAM
0650-02.1.007
0704-05700RSRT
0704-05700RSRT
0704-05700RSRT
0650-09.2.084
0650-09.2.053
0650-09.2.040
0650-09.2.041
0709-0984RWBF7
0709-0985RWBF8
7090-1175wWDSTO
0704-0825JPATN
0704-0825JPASN
0704-0T39ARPEK
0704-0314MUSCP
0704-0405PFDCB
0704-0417PFDCB
0704-1079NOTIA
0709-1090NOTIA
0704-0395LL003
0705-EQ-005-0
0709-0955VGGAS
0650-09.2.007
0650~06.0.059
0705-58-002-0
0705-SB-006~0
0650-09.2.006
0650-06.0.046
0650-06.0.001
0650-06.0.020
0650-06.0.027
0650-06.0.028
0650-06.0.031
0650-09.2.066
0650-09.2.023
0650-09.4.008
0650-09.2.026
0650-09.5.002
0650-09.2.034
0650~07.2.059
0650-09.7.002
0650-09.7.004
0650-09.7.006

#RENT OR BUY
0~CORRELATION AND POWER SPECTRUM
PLE CORRELATIONS AND REGRESSIONS

HAUTOREGRESSION

H#AUTOREGRESSION

LTIPLE REGRESSION, COMPREHENSIVE
#FACTOR

HCRITICAL PATH

#7070 — PRINCIPAL AXIS FACTOR
DINARY OIFFERENTIAL W/AUTO ERROR
He ZEUS PROGRAM

HSHORT CIRCUIT

H#GAS NETWORK

HGAS NETWORK

HTREND

IPULATION HFLOW CHART
HMULTIPLE CORRELATIONEGREGRESSION
D H#FACTOR
HAREGRESSION
#5-109 STRESS
HCOMPUTER

ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSTS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSTS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS OF
ANALYSIS OF

HANALYSIS OF

#5-100 STRESS ANALYSIS OF

HAUT
HMULTI

#MU

#NUM SOLU OF OR
«ZPA « COMPUTER SYS
CARD «

CARD

TAPE »

AND PREDICTION
BY BOOLEAN MATRIX MAN
BY STEPWISE METHOD
BY THE CENTROID METHO
DATA PREPARATION

A FLANGED TAPERED
CONTINUOUS BEAMS A
COVARIANCE DISPROP
FLANGE WITH A TAPE

.

HUB # CARD =

ND FRAMES

- SUBCLASS NUMBERS
RED HUB # CARD #

ILES HANALYSIS OF LATERALLY LOADED P
S HSTRESS ANALYSIS OF OPEN-WEB STRUCTURE
ECORDS HWAVE RECORD ANALYSIS OF TWO SIMULTANEOUS R
L DESIGNS #IBM 650 PROGRAM FOR ANALYSIS OF TWO-LEVEL FACTORIA
OR THE IBM 650 #AN ANALYSIS OF VARIANCE PROGRAM F
AFOUR WAY ANALYSIS OF VARIANCE
SUBCLASS NUMBERS HANALYSIS OF VARIANCE,DISPRQP.
OR SING. REPLICATED KBY HANALYS1S OF VARIANCE FOR PART.
HANALYSIS OF VARIANCE PROGRAM
ANCE AND ADJUST MEANS PROGRAM HANALYSIS OF VARTANCE OR COVARI
HGENERAL ANALYSIS OF VARIANCE
HANALYSIS OF VARIANCEC
HGENERAL ANALYSIS OF VARIANCE
#LATIN SCUARES ANALYSIS OF VARIANCE
HGENERAL ANALYSIS OF VARIANCE
HLATIN SQUARES ANALYSIS OF VARIANCE
HGENERAL PURPOSE ANALYSIS OF VARIANCE PROGRAM
HANALYSIS OF VARIANCE
ANCE HANALYSIS OF VARIANCE OR COVARI
PWISE MULTIPLE LINEAR REGRESSION ANALYSIS ON THE IBM 7070 4STE
ING » 1BM 650 » HA GAS NETWORK ANALYSIS PROG WITH AUTO RECYCL
H#GAS NETWORK ANALYSIS PROGRAM
HRAP-A REGRESSION ANALYSIS PROGRAM
HFORTRAN MULTIPLE CORRELATION ANALYSIS PROGRAM
* SIXTEEN-TWENTY CARD REGRESSION ANALYSIS PROGRAM w H#SCRAP
#STRAP « STEPWISE REGRESSION ANALYSIS PROGRAM e
HREGRESSION ANALYSIS PROGRAM « CARD »
HTRAVERSE ANALYSIS PROGRAM » CARD #
HREGRESSION ANALYSIS PROGRAM « TAPE #
HTRAVERSE ANALYSIS PROGRAM # TAPE #
FILE COMPARISION AND STATISTICAL ANALYSIS FROGRAM DA-1 HPRO
ULTIPLE REGRESSION & CORRELATION ANALYSIS PROGR
HMULTIPLE REGRESSION ANALYSIS PROGRAMS RAP RAPA \‘RA
#HARMONIC ANALYSIS SUBROUTINE
HCORRELATION ANALYSIS WITH ANNOTATED OUTPUT
—PART ‘11 HCORRELATION ANALYSIS WITH ANNOTATED OUTPUT
~PART HCORRELATION ANALYSIS WITH ANNOTATED QUTPUT
HCORRELATION AND REGRESSION ANALYSIS,
070 STEPWISE MULTIPLE REGRESSICN ANALYSIS, MR 87
#THERMAL ANALYZER
H#THERMAL ANALYZER
TRAP # TAPE RECORD ANALYZER PRINT #
SIMULATES A DlGlYAL DIFFERENTIAL ANALYZER TO SOLVE #

HGMR DYANA DYNAMICS

MPUTATION OF A MINIMUM TWO-LEVEL
HFORTRAN CARD OR TAPE /ROW

#TAPE DUPLICATION

H#LAGRANGIAN INTERPOLATION

NG TAPE 1 HFORTRAN 11
1BM 1401 HCARD REPRODUC ING
HSTMULTANEOUS CARD TO TAPE

DOM NUMBER GENERATOR, AZIMUTHAL
HRANDOM NUMBER GENERATOR, POLAR
H#CORRELATION ANALYSIS WITH
HCORRELATION ANALYSIS WITH
H#CORRELATION ANALYSIS WITH

HGAUSS

HANALYZING SYSTEM FAILURE DATA

HAPCOI NUCLEAR-CODE

ANALYZER-PROGRAMMER

AND-OR SWITCHING

AND/OR COLUMN BINARY/ LOADER.
AND/OR COMPARE.

AND/OR DIFFERENTIATION

AND/OR FORTRAN I TO SELF-LOADI
AND/OR LISTING PRUGRAM FOR THE
AND/OR TAPE TO PRINTER

ANGLE. FIXED POINT. HRAN

ANGLE. FLOATING POINT.
ANNOTATED OUTPUT.
ANNOTATED OUTPUT-PART II
ANNOTATED OUTPUT-PART 3

APPROXIMANT GENERATOR

WEIGHTED LEAST SQUARE POLYNOMIAL APPROXIMATION
RANSFERS HAPPROXIMATION OF FUTURE TRIP Y
T SET HMINIMAX POLYNOMIAL APPROXIMATION ON A FINITE POIN
H#LEAST SQUARES POLYNOMIAL APPROXIMATION.
H#APWRC—SYNFAR NUCLEAR-CODE
llA PROGRAM FOR PARTITIONING OF ARBITRARILY SHAPED AREA
HARBITRARY CURVE PLOTTER SUBROU
HZEROS,ARBITRARY FUNCTION/ZARF/
H#SCHEDULING WITH ARBITRARY PROFIT FUNCTIONS
#ARC SINE AND ARC COSINE
HARC SINE - ARC COSINE SUBROUTINE
HMINIMUM ARC LGTH. INTERPOLATION FOR SU
#ARC SINE — ARC COSINE SUBROUTI
H#ARC SINE AND ARC COSINE
ARC TANGENT INSTRUCTICN
ARCCOS X, SQUARE ROOT X
ARCCOSINE SUBROUTINE
ARCFUNCTION SUBROUTINE
ARCOSINE FLOATING POINT—-QUADR
ARCOSINE SUBROUTINE
HARCSIN Xy ARCCOS X, SQUARE ROO
HDOUBLE PRECISION ARCSIN/ARCCOS SUBROUTINE.
HARCSINE ARCOSINE SUBROUTINE
HARCSINE N
#A 6 DIGIT FLOATING POINT ARCSINE SUBROUTINE
HARCSINE X SUBROUTINE FOR THE I
#ARCSINE, ARCOSINE FLOATING POIL
HT04 ARCTAN A/B
HARCTAN A/B, FORTRAN II VERSION
HARCTAN X
ARCTAN-EXTENOLD RANGE FLOATING
ARCTANGENT
ARCTANGENT
ARCTANGENT
ARCTANGENT
ARCTANGENT
HARCTANGENT
HARCTANGENT

RFACES AND CURVES
NE

H#DOUBLE PRECISION
#HARCSIN Xy
#FLOATING POINT
HFLOATING-POINT
HARCSINE,
HARCSINE

ANT ALLOCATION

TX

BM 7070
NT—--QUADRANT ALLOCATION

»SAP CODED.

HNORMAL1ZLD
HFLOATING POINT
#SINGLE-VALUED
#MURA FIXED POINT
HFLOATING-POINT 7090

HDOUBLE PRECISION FLOATING POINT

BINARY ARITH.

ROUTINE
ROUTINE
SUCROUTINE COMPUTES
SUBROUTINE
SUBROUTINE
SUBROUTINE

= o
mm::«:nm:l:>|=mu=wm:nmmcl:ma:»mmmo:cmoc=|=:v=p<::p=t:aumuumoama@cmwacc:muq:camm::mmcmmowaum:::ﬂmsmmmcu:mu:o:c::mammacmveaaumnmmmaaaavacuaoucaaccm

0650-10.1.007
0704-0296NYCP2
0704-0417PFCR1
0704-0363NYAR]1
0704-0363NYAR2
0704-0915TVMRC
0704-0521PFAF1
1620-10.3.005
7070-11.3.005
0650-04.0.012
7070-01.9.004
1620-09.4,006
1620-09.3.003
1620-09.3.001
0650~09.2.050
0709-0824LLFLC
7070-11.3.007
0650-05.1.008
1620-01.6.001
1620-09.7.005
0650-09.2.067
0650~06.0.057
1620-09.7.004
0650-09.2.013
0650-09.2.038
0704-0574CSTUK
0650-07.0.019
0650-06.0.044
0650-06.0.053
0650-06.0.058
0650-06.0.063
0650-06.0.004
0650-06.0.034
0650-06.0.036
0704-0421AAANV
0704-0776RWAV4
0704-0776RWAVS
0704-0491RWAV2
0704=0491RWAV3
0709-0933N0ANA
1620-06.0.010
7090-1212MFAQV
7070-11.3.006
0650-09.7.008
0650-09.7.001
0650-06.0.018
0709-1121NRNRM
1620-06.0.003
1620-06.0.004
1620-06.0.002
1620-09.2.006
1620-06.0.001
1620-09.2.007
0650-09.2.074
0704-0749SCRAP
0650~06.0.030
0704-0121GMHAS
0650-06.0.014
0650-06.0.032
0650-06.0.037
0704-0782PFCR3
7070-11.3.001
0704-0248CLTHA
0704-0677TNAO31
1401-01.4.019
0704-03196LDAS
0704-0930GMDYA
0704-1059WLFAIL
0704-0787PKMIN
0709-1163MWRCT
0709-0717NAO98
0704-0762RFEOO
0704-0769TVF2T
1401-01.4.003
1401-13.1.010
0704-07430RAZ1
0704~07430RPOL
0650-06.0.014
0650-06.0.032
0650-06.0.037
0704-NUCLEAR
0704-1048JPGIN
0650-06.0.009
0650-09.2.035
0650-06.0.043
0704-0617CA021
0709-NUCLEAR
0650-09.6.013
0704~0284WHWH2
0704-0565CA005
0709-1086 IBAPF
0704~0116CLASC
0704-0246NA135
0704~0483NA029
0704-0246NA135
0704-0116CLASC
0704-0423BSATN
0650-03.1.028
0709-05071BACS
0709-0893RWAF3
0704~0825JRASN
7070-08.1.019
0650-03.1.028
0704-0538NOASD
7070-08.1.019
7070-08.1.003
0704-0649 [BASN
7070-08.1.006
0704-0825JPASN
0704-0598WH005
0704-0603WH005
7070-08.1.001
0704-0370RS013
0650--LM-005
0704-0355GMATN
0704-0263MUATN
0709-1016RWAT3
0709-1148NODPA
7070-08.1.010
7070-08.1.012




ADRANT ALLOCATION #ARCTANGENT, FLOATING POINT-—QU

#ARDC ATMOSPHERE OF 1959

#ARDC ATMOSPHERE SUBROUTINE

BARDC MODEL ATMOSPHERE OF 1959

ORMAL PROBABILITY — ORDINATE AND AREA

RTITIONING OF ARBITRARILY SHAPED AREA

#LAND AREA — SURVEY TRAVERSE

#FN I1 AREA SET GENERATOR SUBROUTINE.
#ARGONNE CARD TO BINARY TAPE LO
#ARGONNE LEAST SQUARE LEGENDRE
HKARGONNE TAPE LOWER BINARY LOAD

N
#A PROGRAM FOR PA

ADER
POLYNOMIAL FIT
ER

# BESSEL FUNCTIONS FOR REAL

# BESSEL FUNCTION OF COMPLEX

# PSI FUNCTION FOR COMPLEX
H#NEUMANN FUNCTIONS OF LARGE

F THE GAMMA FUNCTION FOR COMPLEX
T-EXTENDED RANGE FLOATING BINARY
INTERPRETIVE SYSTEM H#COMPLEX
T-EXTENDED RANGE FLOATING BINARY
G~EXTENDED RANGE FLOATING BINARY
EXTENDED RANGE FLOATING BINARY
A REAL POLYNOMIAL USING INTERVAL
A REAL POLYNOMIAL USING INTERVAL
RIX EQUATION AX-B USING INTERVAL
RIX EQUATION AX-B USING INTERVAL
EXTENDED RANGE FLOATING BINARY
E~EXTENDED RANGE FLOATING BINARY
N—-EXTENDED RANGE FLOATING BINARY
X—EXTENDED RANGE FLOATING BINARY
* INTERPRETIVE PKGE FOR COMPLEX
ARATIONAL NUMBER

#TRIPLE PRECISION

#» INTERPRETIVE PKGE FOR COMPLEX
DOUBLE-PRECISION FLOATING-POINT
FOR IBM,650-653 # REAL & COMPLEX
#FLOATING POINT COMPLEX

o
o

E #COMPLEX
#COMPLEX
- #BANG 4 » BASIC
#TRIPLE PRECISION
#EXTENDED RANGE COMPLEX
#DOUBLE-PRECISION FLOATING-POINT
ATRIPLE PRECISION COMPLEX
#FORTRAN DOUBLE PRECISION
# UNNORMALIZED DOUBLE-PRECISION
# UNNORMALIZED DOUBLE-PRECISION
#DOUBLE PRECISION COMPLEX
H#LAMP-LESS
#INTERVAL
#FLOATING POINT DOUBLE PRECISION
#FLOATING POINT COMPLEX

a CODE NUCLEAR-CODE
#TO WRITE 2 DIMENSIONAL

G

#

FIED CODING SYSTEM »
OAP CONVERSION UTILITY PROGRAM #
#CALL » CARAT
#SHARE
#MUSH DATA
#70
#704 MACRO-SAP
#UNIV OF HOUSTON
. #705-1401
PROGRAM GENERATOR AND AUTOCODER
PROGRAM GENERATOR AND AUTOCODER
#S0S IBM=32K
SOS SHARE-32K
#PROCESS CONTROL COMPUTER
#MAST *MINNEAPOLI
#FULL MAST #FULL MINNEAPOLIS

ODING SYS

#
#SYMBOLIC PROGRAMMING AND

M . #1401

PE 40K H#FLOW CHART LISTING FROM

HEAP

HEAP

#IBSFAP

04 #FAP
09

#SOAP-TYPE OPTIMAL

HSOAP TYPE OPTIMAL

PE = #CARAT I # COMPLETE

PE # HCARAT II ® COMPLETE

APE ® MASCOT #MODIFIED
HAN THAT WHICH IS #70
RGENERAL FREEWAY

#SAN DIEGO FREEWAY

#FREEWAY

#TAPE

HFREEWAY

H#GENERAL FREEWAY

‘ARITHa

0 ASSEMBLY

ARGUMENT AND ORDER
ARGUMENT AND ORDER.

ARGUMENTS
ARGUMENTS
ARGUMENTS #LOGARITHM O
AR ¥NORMALIZED SQ.RO0

kRIYH OPERATIONS IN BELL LAB.
ADECIMAL: PRIN

ARITH. ANORMALIZED LO
ARITH. #NORMALIZED ADD
ARITH. #REAL ROOTS OF
ARITH. HREAL ROOTS OF
ARITH. HSOLUTION OF MAT
ARITH. #SOLUTION OF MAT
ARITH. H#NORMALIZED MULT.
ARITH. #NORMALIZED DIVID
ARITH. HNORMALIZED ARCTA
ARITH. #NORMALIZED E TO
ARITHMETIC #COMPLEX 1
ARITHMETIC

ARITHMETIC

ARITHMETIC HCOMPLEX 11
ARITHMETIC HINTERPRETIVE
ARITHMETIC = #SYMB INTERP SYS
ARITHMETIC ABSTRACTION
ARITHMETIC CORRECTION
ARITHMETIC INTERPRETIVE ROUTIN
ARITHMETIC MATRIX INVERSION
ARITHMETIC NOTATION GENERATOR
ARITHMETIC PACKAGE

ARITHMETIC PACKAGE

ARITHMETIC PACKAGE

ARITHMETIC PACKAGE

ARITHMETIC PACKAGE

ARITHMETIC PACKAGE 1.
ARITHMETIC PACKAGE 2.
ARITHMETIC PACKAGE.

ARITHMETIC PROGRAM

ARITHMETIC SUBROUTINE
ARITHMETICS.

ARITHMETICS.

# ARMOUR REACTOR KINETICS ZARK-1
ARRAY BINARY INFO ON TAPE

#ART 1 NUCLEAR-CODE ENGINEERING
#ART 04 NUCLEAR-CODE ENGINEERIN

ART-1 NUCLEAR-CODE

#ASC SYSTEM AERONUTRONIC SIMPLI

ASCUP « #AUTOMATIC S
ASSEMBLED LOGICAL LOADER #
ASSEMBLER

ASSEMBLER AND PRINT ROUTINES

4 ASSEMBLER OF 709 PROGRAMS

ASSEMBLER.

ASSEMBLR FOR PROC.ENG.
ASSEMBLY
ASSEMBLY
ASSEMBLY
ASSEMBLY
ASSEMBLY
ASSEMBLY
ASSEMBLY
ASSEMBLY
ASSEMBLY
ASSEMBLY
ASSEMBLY

INTER C

#CARD REPORT
H#TAPE REPORT
AND COMPILER
AND COMPILER
FOR IBM 704
OF SPS TWO =
OF SPS THO *
OF 1401 SPS PROGRAMS
OF 1401 SPS PROGRAMS
OF 7047709 PROGRAMS
OF 705 PROGRAMS

ASSEMBLY ON THE IBM RAMAC 305

ASSEMBLY ON THE 650 TAPE SYSTE
ASSEMBLY PROG PRINT RECORD, TA
ASSEMBLY PROGRAM

ASSEMBLY PROGRAM

ASSEMBLY PROGRAM

ASSEMBLY PROGRAM FOR THE IBM 7
#ASSEMBLY PROGRAM FOR THE IBM 7
ASSEMBLY PROGRAM STRAP
ASSEMBLY PROGRAM STRAP 4000
ASSEMBLY ROUTINE ADAPTED TO TA
ASSEMBLY ROUTINE ADAPTED TO TA
ASSEMBLY SYSTEM CONVERTED TO T
ASSIGN TAPE UNIT USAGE OTHER T
ASSIGNMENT

ASSIGNMENT

ASSIGNMENT

ASSIGNMENT AND CONTROL PROGRAM
ASSIGNMENT PROGRAM
ASSIGNMENT, STOCKTON REVISION

# ASSOCIATED LEGENDRE FUNCTIONS

H#MAD TRANSLATOR AND

ASSOCIATED SUBROUTINES

#ATBAC NUCLEAR-CODE ENGINEERING
JYAUTO TEST GENERATOR # ATG #
#ARDC ATMOSPHERE OF 1959
#ARDC MODEL ATMOSPHERE OF 1959
#ARDC ATMOSPHERE SUBROUTINE
#ATMOSPHERIC DATA SUBROUTINE
#ATMOSPHERIC DATA SUBROUTINE
ATTACHED PROGRAM. /709 PROGRAM
ATTENUATION-REACTOR SHIELD NUC

H#COMMENT

LEAR-CODE # CALCULATE NEUTRON

H#LOAD DECK

ORRELATION ROUTINE » FOR BASIC &
INVERSION VECTOR PART. CODE FOR
H#LINEAR PROGRAMMING CODE FOR THE
AMMING FORCED INVERSION CODE FOR
#READS THE SORTED

FACTOR # FOURTEEN O ONE

A GAS NETHORK ANALYSIS PROG WITH

NCTION GENERATOR,FLOATING
CTRUM ANALYSIS

ECTRAL DENSITY #CALCULATION OF

AUDITOR

AUGM. 650

AUGMENT 650#LINEAR .PRG.

H#SIMPLE C
FORCED

AUGMENTED IBM 650

AUGMENTED 650

HLINEAR PROGR

AUTHOR EROSS INDEX TAPE

AUTO CONT TEST OPTIMIZING ROUT
AUTO RECYCLING # IBM 650 #» L}

#AUTO TEST GENERATOR » ATG
#AUTO- AND CROSS—CORRELATICN FU
#AUTO-C

ORRELATION AND POWER, SPE
AUTO-CORRELATION FUNCTION & SP

cma»muamnmammwmammm»mwmnamwumammwmowm»mwmm»mmmmmmm»»mm»ammmmmwmmmwwammmwmmmwmwmmmmmmamboaumwmma@wam@wmmmwmmwwmmuwammmmmm

0704-0825JPATN
0709-0923RWMA4L
0704-0881HKATM
0709-0924RWMAS
0709-1001NA860
0650-09.6.013
0650-09.2.054
0704~-084B8ARGEN
0704-0503ANI11
0704~0424ANE20
0704-0503ANI11
0704-0469INUBES
0704-09TINUBES
0704~0493LAS85
0704-0416CSNMB
0704-0493LAS86
0704-0370RS013
0650-02.0.012
0704-0370RS$013
0704-0370RS013
0704-0370RS013
0704~08801BRRP
0704-08801BRRP
0704-08801BSME
0704-0880IBSME
0704-0370RS013
0704-0370RS013
0704-0370RS013
0704~0370RS013
0650-07.0.014
0704-0908NURAT
0704-0481CA004
0650-07.0.015
0704-0525PKINT
0650~07.0.016
0704—0715RWCA2
0704-0359ELSMO
0650~02.0.003
0650-05.1.003
1401-10.2.002
0704-0378CA001
0704-0609CA034
0704-0525PKDOU
0704~0546CA005
7090-1122NRNPR
0704-0614NUUDP
0704-0614NUUDP
0704-0647TNPDFC
1620-01.1.001
0704-0880IBINT
0704-0417PFSDP
0704-0417PFSAC
0650-08.2.019
0704~0910NUNTB
0704-NUCLEAR

0704~NUCLEAR

0650~08.2.020
1401-02.0.002
0650-01.6.045
1401-0
070k-0347UASAP
0704-0523SCMAP
0704-0279PK9AP
0704-0958MIMS
0650-02.0.017
0705--CV-045

1401-01.3.001
1401-01.3.002
0709~~PR-063

0709-~PR-064

0704-1184ININT
1401-01.1.005
1401-01.1.006
1401-01.1.007
1401-13.2.001
0705-AL 0001

0705-SR 0001

0305--SP-003

0650-01.1.013
0705-18 0003

0709-0949WDFAP
0709-1033BEFAP
7090--SP-920

0704-1193AFFAP
0709-0536SE09A
0650-01.1.007
0650-01.1.012
1401-01.1.003
1401-01.1.004
1401-01.1.001
7090-1199PEIBL
0650~09.2.036
0650-09.2.043
0650-09.2.081
0709-0534CSENK
0650-09.2.017
0650~09.2.079
0704-1040JPASL
0704-1101UMMAD
0704-NUCLEAR

7070--AT-083

0T709-0923RWMA4
0709-0924RWMAS
0704-0881HKATM
0704-0436AAATM
0704-0341AAATM
0709-0519CSCAP
0650-08.2.025
0650-01.2.010
0650~06.0.062
0650-10.1.010
0650-10.1.006
0650-10.1.009
0704~1144NCO14
1401-01.4.007
0650-09.7.008
7070--AT-083

0704—05TTRWAC2
0704-0296NYCP2
0650~0640.049

C PERSONAL IDENTIFICATION CODE
HBASIC

ARD REPORT PROGRAM GENERATOR AND
APE REPORT PROGRAM GENERATOR AND
#SYMBOLIC TO

#PRE-ASSEMBLY EDIT FOR
#NEW MACRO LOOK~UP FOR 705
TRUM
HCOMPUTER
#FAST » FOURTEEN O ONE
VERY
TH SAP
L PROGRAM
OGRAMMING HAN
N OF STEEL FRAMES
# CORBIE,
ION CODE = AUTO-PIC #
ITY PROGRAM # ASCUP #

#PROCEDURE FOR

AL IDENTIFICATION CODE #
#1620
#1620

#STMULATED PLANT RECORD

H#MOVING

# LOST A CROSS SECTION

UTION OF GENERAL MATRIX EQUATION,
#SCLUTION OF MATRIX EQUATION
#SOLUTION OF MATRIX EQUATION
#7070 — PRINCIPAL

HRANDOM NUMBER GENERATOR,

OF GENERAL MATRIX EQUATION AX ~ B.

¥MULTIPLE REGRESSION
SCRIBES FLOW OF CONTROL
DULING~SCHED. PHASE ONLY LESS F.
ILE.

#PAIRED COMPARISONS FROM

H#PRODUCTION LINE

H#PRODUCTION LINE

CAL GEOMETRY NUCLEAR-CODE #

H#LINEAR EQUATION SOLVER OF

#SIMULATION OF ONE-ARMED

#1620 SIMULATION OF A ONE-ARMED
TION GENERATOR «

#CHINESE

H#THE CHINESE

#MURA EXPONENTIAL,

#MURA FIXED POINT LOGARITHM,

#LCG

#MURA EXPONENTIAL,

#MURA FIXED POINT LOGARITHM,

#MURA FIXED POINT LOGARITHM,

#BBC-VIK

#BBC-VIK

HLOG BASE 10 OR

SIMPLE CORRELATION ROUTINE * FOR

RATOR = HBANG 4 =

#
HKADDITION TO

#RSTR # FUNCTION SUBROUTINE FOR
EXRANF # SUBROUTINE FOR A
RIAGE CONTROL #

#LQC SURFACE FITTING FOR

HSIMULATE

#SIMULATION OF

#SIMULATES INPUT PLUGBOARD OF
UTINES.
« CARD »
* TAPE »

T PLUGBOARD OF BASIC 650. READS

HKEYS SEARCH

HON-LINE

HALPHANUMERICAL READING AND
#HOLLERITH TO
#BINARY TO

#BCD TO MODIFIED
#BINARY TO
#ALPHANUMERICAL READING AND
#BINARY TO PACKED

ONVERTS A FOURIER SERIES TERM TO
HTRANSLATE CARD IMAGE TO
#HOLLERITH TO

HDECIMALy OCTAL,

HDECIMAL, OCTAL,

#DECIMAL, OCTAL,

#DECIMAL, OCTAL,

INTEGERS.

R H#READ
6.0,412 HFN I1
A FORTRAN # CONVERTS

HAUTO- EORRELATION PROGRAM

AUTO-PIC #AUTOMATI
AUTOCODER

#AUTOCODER # SEE 1410-PR-108 »
AUTOCODER ASSEMBLY #C
AUTOCODER ASSEMBLY BT
AUTOCODER CONVERSION
AUTOCODER III

#AUTOCODER PROGRAM

AUTOCODER SYSTEM

#AUTOCODER 72

HAUTOCODER 74

#AUTOCODER 76#SEE 7070-PR-075#
#AUTOCORRELATION AND POWER SPEC
#AUTOFLIN

AUTOMATED MUSIC

AUTOMATED SYSTEM OF TESTING #
AAUTOMATIC CHECK POINT AND RECO

H#AUTOMATIC
HAUTOMATIC
AUTOMATIC
HAUTOMATIC
AUTOMATIC
HAUTOMATIC

CODER, COMPATIBLE WI
INFORMATION RETRIEVA
METHOD OF OPTIMUM PR
MINIMUM WEIGHT DESIG
OPERATOR SYSTEM
PERSONAL IDENTIFICAT
HAUTOMATIC SOAP CONVERSION UTIL
AUTOMATIC TEST*PATw

HAUTOPIC 1401 ®AUTOMATIC PERSON
AUTOPLOTTER * CARD #
AUTOPLOTTER » TAPE #
#AUTOPROMT
#AUTOREGRESSION ANALYSIS
HAUTOREGRESSION ANALYSIS
HAUTOSET

AUXILIARY.

BAVAILABILITY

AVERAGES OF TIME-SERIES DATA
AVERAGING PROGRAM NUCLEAR-CODE
X - B. #s0L
AX-B USING INTERVAL ARITH.
AX-B USING INTERVAL ARITH.
AXIS FACTOR ANALYSIS
AZIMUTHAL ANGLE. FIXED POINT.
#SOLUTION
BACK SOLUTION PROGRAM.

#BACK TRACE SUBROUTINE WHICH DE
BACKER #LEAST COST EST. & SCHE
#BACKSPACE FILE,FORWARD SPACE F
#BACKWATER CURVE ANALYSIS
BALANCED INCOMPLETE BLOCKS
BALANCING

BALANC ING

BALL A REACTOR CODE FOR SPHERI
BAND MATRICES

BANDIT » CARD

BANDIT « TAPE
HBANG 4 » BASIC ARITHMETIC NOTA
BAR AND RING PUZZLE ® TAPE *
aAkaRlNc PUZZLE » CARD
BASE
BASE
BASE 10 OR BASEE

BASE 2

BASE 2

BASE 2. .
BASEBALL DEMONSTRATOR # CARD =
BASEBALL DEMONSTRATOR # TAPE «
BASEE
BASIC
BASIC
BASIC
BASIC
#BASIC
BASIC
BASIC
HBASIC
#BASIC
BASIC
BASIC
BASIC

>

& AUGM. 650

ARITHMETIC NOTATION GENE
AUTOCODER

FORTRAN

FORTRAN

FORTRAN #

FORTRAN # FUNCTION
FORTRAN # PUNCH WITH CAR
SOAP 2A

o
o)

0
650 COMPUTER WITH 704.
650 ON THE 7070
BASIC 650. READS BCD
HBASIC 709 1/0 CONVERSION SUBRO
HBBC-VIK BASEBALL DEMONSTRATOR
#BBC—-VIK BASEBALL DEMONSTRATOR
8CD . HSIMULATES INPU
BCD LISTING TAPE ROUTINE

D ADD-SUBTRACT
#BCD ARITHMETIC CORRECTION
BCD CARD READ ROUTINE
BCD CONVERSION
BCD CONVERSION
BCD CONVERSION OF UNRESTRICTED
BCO CONVERSION ROUTINE
BCD CONVERSION SUBROUTINE
BCD CONVERSION.
BCD CONVERTER
BCD FORM.
BCD IN COMMON.
BCD INPUT FRUM CARDS
BCO LOADER
BCL LCADER
BCD LOADER
BCD LOADER
HECD OUTPUT PROGRAM
#BCD OUTPUT PROGRAM
H#BCD OUTPUT SUBROUTINE
BCD TAPE OR ON-LINE CARD READE
BCD TAPE OUTPUT FOR FORMAT 12F
BCD TAPE RECORDS ACCORDING TO

HC

#COPY BCU TAPE ROUTINE
IPLE SCAN. #BCD TAPE-CARD READING FOR MULT
ouTPUT H#PRINTER PLOT BCD TEXT GENERATOR FOR FORTRAN
RESTRICTED INTEGERS. #BCD TO BINARY CONVERSION OF UN
#BCD TO BINARY FIELD CONVERSTON

ON #BCD 'TO BINARY INTEGCR CONVERSI

RCUTINE
#MANIPULATE
H#BINARY TO
HGENERATE MATRICES TO
H#COMPOSITYE

#BCD TO HOLLERITH

#BCD TO MODIFIED BCD CONVERSION
BCD-CODED DATA, INCLUDING 1/0
BCS INTERGER CONVERSION

BE SOLVED BY NU TPL1

BEAM

P L L E L L L L E L L L E LA AR e R AR e R P N P R R E R L L L T T T P R R R R R R R R R PN R R T R B S AR R R P X

0650-06.0.005
0650-01.6.041
1410--AU~-102
1410--AU-906
1401-01.3.001
1401-01.3.002
0705-EQ-002-0
0705~SR-003-0
1401--AU-037
0705~PG-012-0
7070~-AU-072
7070--AU~-074
7070--AU-900
0650~-06.0.013
0650-02.0.013
0650-11.0.007
1401-01.4.004
0704-0801NOGWC
0704-1220NSABC
0650-12.0.007
0650~01.1.003
0650~09.2.052
0704-0372BSCRB
0650-01.6.041
0650-01.6.045
7070--AT-082
1401-01.4.014
1620-01.6.004
1620-01.6.003
0704-11431B4PR
0704-0363NYAR1
0704-0363NYAR2
0650-01.5.003
0704~0604TVSPR
0650-01.3.009
0704-0335NYMAL
0650~0842.004
0704-0141LAS88
0704~08801BSME
0704-08801BSME
7070-11.3.005
0704=-07430RAZT
0704~0141LAS88
0704~0749SCBOP
0704-0907NUBAC
0650-10.3.005
0704~1003GNBSP
0650-09.7.004
0650-06.0.038
0650-10.3.002
1620--LM-018
0650-08.2.016
0709-0990RWLE4
1620-11.0.011
1620-11.0.002
1401-10.2.002
1620-11.0.003
1620-11.0.001
0704-0256MUEXP
0704-0283MULOG
7070-08.2.002
0704-0256MUEXP
0704-0280MULOG
0704-0357MULOG
1620~11.0.007
1620-11.0.008
7070-08.2.002
0650-06.0.062
1401-10.2.002
1410--AU~-102
7070-01.2.001
7070--F0~-073
7070-01.9.001
7070~01.9.002
7070~01.2.002
0650--5P-201
0650-08.3.001
0704~0480CE650
7070-05.1.002
0704-0480CE650
0709-0388GS710
1620-11.0.007
1620-11.0.008
0704~-0480CE650
0709-0921VGKEY
0704-0359ELSMO
0704-0359ELSMO
0709-0948MLRBC
0704-0417PFDCC
0704-0235NYDBD
0704~0423BSFRC
0704-05120MCVT
0704-0525PKBCO
0704-0405PFDCB
0704-0359ELSMO
0704-0788IBCFT
0709~0778AEICC
0704-0387CkLI41
0704=-0073UADEC
0704=-0756RWINP
0704~0756RWINP
7090-1138RWINP
0704-0528RSWOT
0704-0654AMWOT
0704-05008SEWO
0704-0073UACSH
0704-1057TVMFP
0704-0495CVIC2
0709-0889GDBCD
0704-0904S1SCA
0709-1118URPLO
0704-0423BSDCH
0704-0387CEI32
0704-1056TVME2
0704-0235NYDHL
0704-05120MCVT
0704-0879M14BC
0709-0997MLCVR
0704~1110NUGEN
0650-09.2.019




#CONTINUOUS
#COMPUTER ANALYSIS OF CONTINUOUS
SPHERICAL GEO NUCLEAR-CODE L]

BEAM DESIGN PROGRAM

BEAMS AND FRAMES

BEEHIVE & HORNET REACTOR CODE
BEHAVIOR OF LIGHT HYDROCARBON

M#THERMODYNAMIC PROPS AND PHASE
SED BELL LAB TAPE SYS HREVISED
ELL LAB INTERPRETIVE SYS REVISED

HCOMPLEX ARITH OPERATIONS IN
YSTEM #704 COMPILER FOR
OGRAM WBELL LABS PERMUTATION INDEX PR
G DRUM CONE STGE COMPU #MOD BELL TRANS PROG FOR 650-653 MA
650 MAG DRUM CALC W/IMMED ACCESS BELL 111 HFL DEC INTERP SYS
ETERMINATION OF COEFFICIENTS FOR BENEDICT EQUATION OF STATE KD
OF STATE.® WBENEDICT-WEBB-RUBIN EQUATIONS
Z O0R 1 FALL ORDERS OF BESSEL FUNCTION J SUB K TIMES

HBESSEL FUNCTION J1/X/ AND Y1/X
FUNCTION OF COMPLEX ARG
FUNCTION Y SUB N /X/.
FUNCTIONS HCIRCULAR
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS

BELL LAB INTERPRETIVE SYS REVI
BELL LAB TAPE SYS HREVISED B
BELL LAB. INTERPRETIVE SYSTEM
BELL LABORATORY INTERPRETIVE S

/
UMENT AND ORDER. ¥

AND HYPERBOLIC FUNCTIONS REGULAR BESSEL
KIRREGULAR BESSEL

OF INTERPRETIVE SUBROUTINES FOR BESSEL
KBESSEL
BESSEL
/ #BESSEL
KIND FOR NLLS. HBESSEL
- MBESSEL
HBESSEL

HA SET

MENT AND ORDER

FOR REAL ARGU
JO/X/AND YO/X
OF THE FIRST
OF ORDER ZERO
OF ORDER ONE.
HBESSEL FUNCTIONS SUBROUTINE
z AALL ORDERS OF THE BESSEL FUNCTIONS Y SUB K TIMES
oD NPOLYNOMIAL OF BEST FIT BY LEAST SCUARES METH
OF A #CALC. OF THE LEAST SQRS. BEST 1/2WAVE POTENT. AND SLOPE
D NETWORK KTRACING A MIN. PATH BET. ZONE CENTROIDS OVER A ROA
#DAYS BETWEEN DATES
#BIG FILE GENERATOR » BFG w2
09/90 COMPATIBILITY #81 EDITOR FOR PROGRAMMED 704/7
H#READS THE FINAL SORTED BIBLIOGRAPHY TAPE
HKSORTS THE BIBLIOGRAPHY TAPE FROM NC 138
BREADS THE SORTED BIBLIOGRAPHY TAPE FROM NC 142
H#CONTRACT BID COMPUTATIONS
#BID SUMMARIES
HBIG FILE GENERATOR # BFG
W#ON-LINE LOADER FOR COL. BIN. ABS. AND TSF. CARDS
#CARD TO TAPE, BINARY
HBINARY TO CHINESE BINARY
TRAN 11 PROGRAM TAPE OR ABSOLUTE BINARY
D TRANSFER HLOADS BINARY
HTWO CARD BINARY

*3

#IGENERATE A FOR
ABSOLUTE, CORRECTION AN
AND OCTAL LOADER

HBINARY AND OCTAL LOADER
SC.ROOT-EXTENDED RANGE FLOATING BINARY ARITH fINORMALIZED
ZED ADD EXTENDED RANGE FLOATING BINARY ARITH. #NORMAL T
D MULT. EXTENDED RANGE FLOATING BINARY ARITH. KNORMALIZE
D DIVIDE-EXTENDED RANGE FLOATING BINARY ARITH. H#NORMALIZE
O ARCTAN-EXTENDED RANGE FLOATING BINARY ARITH. HNORMALIZL
1ZED LCG-EXTENDED RANGE FLOATING BINARY ARITH. HNORMAL
D E TO X-EXTENDED RANGE FLOATING BINARY ARITH. HNORMALIZE
AL PRINT-EXTENDED RANGE FLOATING BINARY ARITH. HOECTM
D LOADER #ABSOLUTE BINARY CARD AND CORRECTION CAR
D LOADER. #ABSOLUTE BINARY CARD AND CORRECTION CAR
lSTANDARD-TO-COLUHN BINARY CARD CONVERSION, ON-LIN
0 CORC AND DRUMS HLOAD BINARY CARD IMAGES FROM TAPE T
#ROW BINARY CARD LOADER
S/. #OCTAL COLUMN BINARY CARD LOADER /THREE CARD
HABSOLUTE ROW OR COLUMN BINARY CARD PUNCH
TED INTEGERS. #BCD TO BINARY CONVERSION OF UNRESTRIC
#704 ROW BINARY TO COLUMN BINARY CONVERSION.
#704 ROW BINARY TO 709 COLUMN BINARY CONVERSION.
- ELF LOADING ROW BINARY TO COLUMN BINARY CONVERTER #709 S
H#BINARY DECK MINIMIZER

HCOLUMN

HROW

H#RESTART PROGRAM FOR THE

#BCD TO

ER #INCREMENT COLUMN
#TO WRITE 2 DIMENSIONAL ARRAY
#BCL TO

BINARY
BINARY
BINARY
BINARY
BINARY
BINARY
BINARY
#BINARY
BINARY
BINARY
BINARY
BINARY
BINARY
BINARY
BINARY
H#BINARY
HRELOCATING BINARY

HWRELOCATING BINARY

HRELOCATING BINARY

H#RELOCATING BINARY
#DOUBLE~PRECISION FLOATING BINARY
#BINARY

#BINARY

HRELOCATABLE OCTAL-COLUMN BINARY
HBINARY

HBINARY

#MURA BINARY

HMURA BINARY

HMURA BINARY

#MURA BINARY

H#BINARY

HWRITES A FOURIER SERIES AS ONE BINARY
#PUNCHES A FOURIER SERIES ONTO BINARY

DISASSEMBLY PROGRAM
DISASSEMBLY PROGRAM
EDITOR /RL 0400/

FIELD CONVERSION

IMAGE OF HOLLERITH NuMB
INFO ON TAPE

INTEGER CONVERSION
INTEGER TO ROMAN NUMERA
LOADER

LOADER

LOADER

LOADER

LOADER

LOADER /ONE CARD/
LOADER /ONE CARD/
LOADER AND CHECKSUM COR
LOADER, UPPER
LOADER,LOWER
LOADER s LOWER
LOADER,UPPER

MATRIX CONVERSION PROG
OCTAL CARD OR TAPE LOAD
OCTAL LOADER

ON LINE FORTRAN LOADER
PUNCH PROGRAM

PUNCH PROGRAM

PUNCH ROUTINE &

PUNCH ROUTINE

PUNCH ROUTINE

PUNCH ROUTINE

PUNCHING SUBROUTINE
RECORD ON TAPE.
RELOCATABLE CARDS.

L CONVERSION.
HRELOCATABLE
UARGONNE TAPE LOWER
HABSOLUTE
#24 WORD PER CARD
HRELOCATABLE
#MURA UPPER RELOCATABLE
#MURA LOWER

RECTOR

ER

HBINARY SEARCH ROUTINE NA 839
#BINARY SEARCH, FORTRAN
ON AND MEMORY ALLOCATION # BINARY SUBROUTINE IDENTIFICATI
DER WITH FL.PT.OFL. HFN 11 BINARY SYMBOLIC SUBROUTINE LOA
KBINARY TABLE SEARCH
CHECKING, A FOURIER SERIES FROM BINARY TAPE HREADS, WITH
TEM VERSION #BINARY TAPE CORRECTOR. NON-SYS
#DINARY TAPE DUMP
HBINARY TAPE LOADER
#ARGONNE CARD TO BINARY TAPE LOADER
H#BINARY TAPE OR DRUM DUMP
H#BINARY TAPE-TO-CARD SIMULATOR
RESTRICTED INTEGERS. HBINARY TO BCD CONVERSION OF UN
UTINE ¥BINARY TO BCD CONVERSION SUBRO
10N HBINARY TO BCS INTERGER CONVERS
#BINARY TO CHINESE BINARY
SION. #704 ROW BINARY TO COLUMN BINARY CONVER
TER #709 SELF LOADING ROW BINARY TO COLUMN BINARY CONVER
H#BINARY TO PACKED DBCD CONVERTER
NVERSION. #704 ROW BINARY TO 709 COLUMN BINARY CO
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0650-09.2.064

0650-09.2.067

0650-08.2.009

0650-09.3.002

0650-02.0.015

0650-02.0.015

0650-02.0.012

0704-04TOELBEL
7090-12398EPIP
0650-02.1.011

0650-02.0.021

0650-09.3.001

0704-11871BTEQ
0709-0984RWBF 7
0704-0833RWBJY
0704-0979NUBES
0704-0704RWBF4
0650-03.2.001

0650-03.2.002

0650-03.2.007

0704-0415ATBES
0704-0469NUBES
0704-0833RWBJY
0704-08370RBFN
0704-0636RWBF2
0704-0636RWBF3
0650-03.2.005

0709-0985RWBF8
0650-06.0.006

0650-09.3.003

0650-09.2.080

0650-01.6.021

7070-04.3.001

0709-1031RL040
0704-1144NCO14
0704-1144NCO14
0704-1144NCO14
0650-09.2.047

0650-09.2.048

7070-04.3.001

0704-10120RCBL
0704-0425WBCTDB
0704-0395LL000
0704-0754CEF2L
0704-0449M19S1
0704-0381ASASS
0709-0951NA092
0704-0370RS013
0704-0370RS013
0704-0370RS013
0704-0370RS013
0704-0370RS013
0704-0370RS$013
0704-0370RS013
0704-0370RS013
0704-0525PKCSB
0704-0525PKCSB
0704-03T4NA2TT
0704-0395LL010
0709-10345CCSB
0704-0668MUCBL
0704-0455BESCB
0704-0423BSDCH
0709-0951NA90 L
0709-0951NA901L
0709-0808GDRCC
0704-0333CWBDO
0704-0784GECDS
0704-0784GERDS
0709-1032RL041
0704-0387CE132
0704-08430RICB
0704-09LONUWTB
0704-1056TVME2
0704-08700RROM
0704-046TBECSD
0704-0503ANI11
0704-0405PFCCB
0704~0263MULBL
0709-0563SE9RB
0704-0432MUREL
0704-0251MULBL
0709-0563SE9BL
0704-0525PKCSB
0704-0525PKCSO
0709-0563SE9LR
0709-0563SE9UR
0704-0329NYDFM
0704-0690GDLBOT
0704-0215NYBOL
0704-0912ASAS8
0704-0212NYBPU
0704-0405PFPFO
0704-0283MUBPU
0704-0256MUBPU
0704-0256MUBPU
0704-0263MUBPU
0709-0942MLPUN
0704-078BIBWFS
0704-078818PUF
0709-0951NA083
0709-0935NGBSF
0704-0739ARPEK
0704-0848ARBSS
0705-PG-007-0

0704-07881BRFS
0709-1055DIBTC
1401-01.4.008

0704-0425WBTSB
0704-0503ANI11
0704-0213NYBTO
0704-0455BETLB
0704-0423BSFRE
0704-0525PKBCD
0709-0997MLCVR
0704-0395LL000
0709-0951NA901
0709-0808GDRCC
0704-0359ELSMO
0709-0951NAS01

H#ABSOLUTE

# ONE CARD ABSOLUTE
HPUNCH ABSOLUTE COLUMN
ASELF-LOADING

BINARY UPPER LOADER ONE CARD
BINARY UPPER LOADER.

BINARY.

BINARY-OCTAL LOWER LOADER.

#709 FOUR CARD ROW BINARY-OCTAL UPPER CARD LOADER
CARD OR TAPE /ROW AND/OR COLUMN BINARY/ LOADER. HFORTRAN
# BINOMIAL COEFFICIENTS

E #FORTRAN 11 BINOMIAL COEFFICLENT SUBROUTIN
SUBPROGRAM HFORTRAN II BINOMIAL COEFFICIENT FUNCTION
POINT #BINOMIAL COEFFICIENT-FLOATING

#BINTO NUCLEAR-CODE ENGINEERING
10N UBIVARIATE PARABOLIC INTERPOLAT

#FLOATING POINT BIVARIATE SEARCH
WBLACK JACK GAME = CARD
HBLACK JACK GAME  TAPE »
#VIPP INSERT LEADING BLANKS.
#BLOCK CORRELATION AND » COR2
#CLEAR BLOCK TO ZERO
#SORT 57 BLOCKED VARIABLE
ARISONS FROM BALANCED INCOMPLETE BLOCKS
#GENERAL PURPOSE BOARD TEST DECK
#NY BOL1 TRANSITION
#BOOLEAN ALGEBRA MINIMIZER
¥FLOW CHART ANALYSIS BY BOOLEAN MATRIX MANIPULATION
AM #BUMP, BOSTON UNIVERSITY MATRIX PROGR
EQU. SOLVER #TWO POINT BOUNDRY CONDITION DIFFERENTIAL
BLINEAR PROGRAMMING WITH UPPER BOUNDS ON VARIABLES
#BPR PARALLAX REDUCTION PROGRAM
#BPR REVISION OF OREGON HORIZON
BRETRANSEIND. ADD. CONV  #STRO
BRIDGE WMOMENT REACT INFLU LI
BRIDGE ANALYSIS
BRIDGE ANALYSIS
BRIDGE ELEVATIONS
BRIDGE GRID SYSTEM
BRIDGE PROGRAM
BRIDGE PROGRAM
BRIDGE PROGRAM
BRIDGE SCREED ELEVATIONS
BSS LOADER
BSS LOADER
BSS LOADER

KPAIRED COMP

TAL ALIGNMENT PROGRAM
BIC-SKELLY TR. ROUT. WITH OPTION
NE ORDINATE FROM CCNTINUOS GIRD.
#SUSPENSION
HCONTINUOUS
HSKEWED
#STRAIGHT LINE
HCURVED
#3-SPAN CURVED CONCRETE SLAD
HGEORGIA SKEWED
#COMPUTATION OF
HEXTENDED FORTRAN 2
ARELOCATABLE FORTRAN
HPRINT
HWRITE
AWRITE
HTHE

DIAGNOSTICS

BSS LOADER STORAGE MAP

BSS LOADER STORAGE MAP
BUCKLEY-LAVERETT WELGE CALCULA
HBUFFERED CARD-INPUT SUBROUTINE

# WOPC BUFFERED 1/0 PACKAGE FOR 709 F

#709 VIPP BUG TRAP.
UTILITY PROGRAMS OUTLINED IN 305 BULLETIN NO. 1 HTWELVE
PROGRAM HBUMP, BOSTON UNIVERSITY MATRIX

TIONS

ORTRAN.

#CANDLE NUCLEAR-CODE
#TURBO NUCLEAR-CODE
H#DRACO NUCLEAR-CODE

BSIZZLE NUCLEAR-CODE

v
o

#
#30 SERIES
H#FORTRAN
. HRENT OR
T.ESCHED. PHASE ONLY = LESS # M.
#FL DEC INTERP SYS 650 MAG DRUM

BURNUP

BURNUP

BURNUP

BURNUP

BUS LOAD FLOW PROGRAM

BUS LOAD FLOW PROGRAM

BUTLER

BUY ANALYSIS

C. FRISHBERG HLEAST COST ES
CALC wW/IMMED ACCESS BELL 111

1/2WAVE POTENT. AND SLOPE OF A
OCATING COMP. WITH ELEC. COMP.
CAM LEADER CO-ORDINATE ROUTINE »
. HESCAPE = EFFORTLESS SYS
REACTOR SHIELD NUCLEAR-CODE
INDICES #PROGRAM TO

HCALC. OF THE LEAST SQRS. BEST
HCALC. PERF. CHARACT. OF RECIPR
CALCOR = ¥
CALCUL AND PRINTING EVERYTHING
CALCULATE NEUTRON ATTENUATION-
CALCULATE SECASONALLY ADJUSTED

=

HGIVEN X, THIS PROGRAM CALCULATES LN X TO 200 OR 20S.
#EQUILIBRIUM FLASH CALCULATION
HABSORBER CALCULATION
DISTRIBUTION AND INFLUENCE LINE CALCULATION HMOMENT
ITICAL PATH AND RESOURCE SUMMARY CALCULATION HCR
LOG INTERPRETATION H#POROSITY CALCULATION FROM RADIOACTIVITY

HCALCULATION OF
HCALCULATION OF
HCALCULATION OF
HCALCULATION OF
HCALCULATION OF
CALCULATIONS
CALCULATIONS
CALCULATIONS
CALCULATIONS
CALCULATIONS
CALCULATIONS « CARD M-
CALCULATIONS = CARD =
100 MOMENT OF INERTIA & CENTROID CALCULATIONS « TAPE » M-
USING THE 1BM 650 COMPUTER #CALCULATIONS OF RATE.OF RETURN
HCUT € FILL-EARTHWORD VOLUME CALCULATIONS ON THE 305 RAMAC
~DIMENSIONAL MESH FOR RELAXATION CALCULATIONS. A#TWO
HMODULUS 11 SELF-CHECKING DIGIT CALCULATOR
NTERPRETIVE SYS FOR IBM MAG DRUM CALCULATOR
¥PRODUCTION DAY CALENDAR
HCALENDAR DEMONSTRATION
HGENERAL PURPOSE CALENDAR PROGRAM

AUTO-CORRELATIO
CROSS—-CORRELATI
ELECTRIC POWER

PIPING SYSTEM E
SEASONAL ADJUST

N FUNCTION & SPECTRAL DENSITY
ON FUNCTION & CROSS—-SPECT DENS
SYSTEM SHORT-CIRCUIT CURRENTS
XPANSION STRESSES
MENTS
HPLATE-TO-PLATE
#P-V—1 DATA
HTHE BUCKLEY-LAVERETT WELGE
PONENT DISTILLATION TOWER DESIGN
POWER SYSTEM TRANSIENT STABILITY
100 MOMENT OF INERTIA & CENTROID
HSHORT CIRCUIT

HMULTICOM
HELECTRICAL

#STATISTICAL I

LOADER = HCALL » CARAT ASSEMBLED LOGICAL
M #SOS PROGRAM LOADER. CALLS IN A SELECTED SOS PROGRA
* CALCOR « HCAM LEADER CO-ORDINATE ROUTINE

HCANDLE NUCLEAR-CODE BURNUP -

#GIVEN A FOURIER HALF-SERIES IN CANONICAL REPRESENTATION
HINTEGRATES A FOURIER SERIES IN CANONICAL REPRESENTATION
HSEARCH A FOURIER SERIES IN CANONICAL REPRESENTATION.
H#CONVERTS A FOURIER SERIES IN CANONICAL REPRESENTATION.
HCAPACITATED NETWORK FLOW PROGR
HLOCATION OF SHUNT CAPACITORS ON RADIAL LINES
CALL ® CARAT ASSEMBLED LOGICAL LOADER
HCARAT .1 » COMPLETE ASSEMBLY RO
H#CARAT I1 « COMPLETE ASSEMBLY R
¥

AM

UTINE ADAPTED TO TAPE =
OUTINE ADAPTED TO TAPE #
ABSOLUTE BINARY UPPER LOADER ONE CARD
#1620 FORCOM CARD

HFORTRAN PRE-COMPILER FOR CARD

OAP II B8~4ORD LIST, AND 650 LOAD CARD #402 CONTROL PANEL FOR §
D

HPOLYNOMIAL CURVE FITTING
#CUT AND FILL

#1620 AUTOPLOTTER = CARD
BIDA EDIT SUBROUTINE * CARD #
HEDIT SUBROUTINE = CARD #
IVE PROGRAMMING SYSTEM # IPS = s CARD » #INTERPRET
#650 SIMULATOR PROGRAM « CARD +
SIMULTANEOUS ECUATION SOLUTION # CARD # #
HREGRESSION ANALYSIS PROGRAM = CARD #
ISE MULTIPLE LINZAR REGRESSION # CARD * HSTEPW
» .
- -
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0709-1102SE9DU
0704-0473CSBUL
0704-1004GNPAC
0709-0999RL039
0709-0819G60B0C
0709-1163MWRCT
0704-1042JPBIC
0704-0918MEPYR
0704-0919MEPYR
0704-041TPFCBN
0704-NUCLEAR
07Q4-0248CLPIN
0704-0692JPHE
1620-11.0.006
1620-11.0.005
0704-0895TAVIL
0650-01.6.046
0650-01.6.006
0705-CU-001~-1
0650-06.0.038
0305--M1-004
0704-0216NYPLB
7090-1197LLBAM
0709-0824LLFLC
0650-02.1.006
0704-0238ATTPI
0704-0973RSBP 1
0650-09.8.002
0650-09.2.053
1620-01.4.004
0650-09.2.057
0650-09.2.034
0650-09.2.066
1620-09.2.005
0650-09.2.058
0650-09.2.018
0650-0942.060
0650-09.2.008
0650-09.2.075
0704-0902NULUC
0704-0909MPBSS
0704-0830MINOL
0704-0830MISTP
0704-0830MISTP
0650-09.6.010
0709-0633WDCRD
0709-0978WD 10F
0709-1137BH9BU
0305-UT-008
0650-02.1.006
0704~NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
7090-NUCLEAR
0650-09.4.003
0650-09.4.012
1620-01.5.002
0650-10.1.007
0650-10.3.009
0650-02.0.021
0650-09.3.003
0650-09.6.015
0650-09.5.006
1401-01.4.010
0650-0842.025
0650-06.0.042
0704-0498CA004
0650-09.6.003
0650-09.6.004
0650-09.2.033
7090-11580RCPS
0650-09.6.006
0650-06.0.049
0650-06.0.050
0650-09.4.007
0650-09.5.001
0705-DP 0001
0650-09.3.004
0650-09.6.002
0650-09.6.010
1620-09.3.002
0650-09.4.001
1620-09.3.004
1620-09.4.007
1620-09.3.005
0650-09.6.011
0305-09.2.001
0704-0T25PKMER
7070-02.9.001
0650-06.0.017
0650-10.3.004
0705-18 0009
0650-11.0.006
1401-01.4.002
7090-12291QCS0
0650-09.5.006
0704-NUCLEAR
0704-0788IBGFL
0704-07881BIFS
0704-078818§FS
0704-07881BWFS
0704-0511MICNF
1620-09.4.002
1401-01.4.002
1401-01.1.003
1401-01.1.004
0709-1102SE9LU
1620-01.6.006
1620--F0-006
0650-12.0.005
1620-01.6.004
1620-01.6.005
1620-01.6.011
1620-02.0.002
1620-02.0.004
1620-05.0.002
1620-06.0.002
1620-06.0.007
1620-07.0.002
1620-09.2.003



H#TRAVERSE ANALYSIS PROGRAM
#GAS NETWORK ANALYSIS
HELECTRIC LOAD FLOW PROGRAM
#BLACK JACK GAME

#BBC-VIK BASEBALL DEMONSTRATOR
SIMULATION OF ONE-ARMED BANDIT
#SHORT CIRCUIT ANALYSIS

#SHORT CIRCUIT CALCULATIONS
#STRAIN GAGE DATA REDUCTION
INVENTORY MANAGEMENT SIMULATOR
INVENTCRY MANAGEMENT SIMULATOR
HYHE CHINESE BARERING PUZILE
LIC PROGRAMMING SYSTEM « SPS =

#AN
#

#1620/1710 SYMBO

LYSIS CF A FLANGED TAPERED HUB
NERTIA & CENTROID CALCULATIONS
S CF FLANGE WITH A TAPERED HUB
CHEDULING * SCHED PORTIONHLESS #
DER. # ONE
R #ABSOLUTE BINARY

P R
o
>
=
o

#S-109 STRESS ANA
#M-100 MOMENT OF I
#S—100 STRESS ANALYSI
CARD # LEAST COST ESTIMATING S
ABSOLUTE BINARY UPPER LOA
AND CORRECTION CARD LOADE

o
>
S
o

R Y

Re #ABSOLUTE BINARY CARD AND CORRECTION CARD LOADE
TWO CARD BINARY ‘AND OCTAL LOADER
#24 WORD PER CARD HINARY LOADER
#709 CARD CONVERSION
#650 TO 704-709 DATA CARD CONVERSION.
H#STANDARD-TO-COLUMN BINARY CARD CONVERSION, ON-LINE
H4DUMMY FRONT END CARD FOR 709-7090, CHANNEL A
#FORMAT CONTROL SUBROUTINE FOR CARD FORTRAN
CARD IMAGE PROGRAM
FOR FINP5 704 H#FORTRAN CARD IMAGE READ ROUTINE /CSH/S
FCR FINP5 709 HFORTRAN CARD IMAGE READ ROUTINE /CSH/S
HTRANSLATE CARD IMAGE TO BCD IN COMMON.
AND DRUMS H#LOAD BINARY CARD IMAGES FROM TAPE T0O CORE
HFIXED AND FLOATING DECIMAL CARD INPUT
HDOUBLE PRECISION FLOATING POINT CARD INPUT .
RCORRELATION MATRIX, CORR2 - FOR CARD INPUT #7070 INTE
R PROGRAMMING CODE FOR 1620 WITH CARD INPUTEOQUTPUT HLINEA
HTRACE PROGRAM FOR CARD INPUT/QUTPUT
H#CHANGE CARD LOAD
#CHANGE CARD LOAD
H#ABSOLUTE AND CORRECTION CARD LOADER
OLUTE BINARY CARD AND CORRECTION CARD LOADER #ABS
FOUR CARD ROW BINARY-OCTAL UPPER CARD LOADER 4709
#ROW BINARY CARD LOADER
H#CORRECTION CARD LOADER
HOCTAL COLUMN BINARY CARD LOADER /THREE CARDS/.
HGENERAL CARD_LOADER SUBROUTINE GROUP
OLUTE BINARY CARD AND CORRECTION CARD LOADER. ABS
ABSOLUTE AND CORRECTION TRANSFER CARC LOADER. H
HONE CARD LOWER LOAD
N BINARY/ LOADER. #FORTRAN CARD OR TAPE /ROW AND/OR COLUM
¥BINARY OCTAL CARD OR TAPE LOADER
#SIMULATION OF CARD OR TAPE 650 ON THE 7070

#1401 TAPE TO

H#ABSCLUTE ROW OR COLUMN BINARY
HVARIABLE FIXED FORMAT
HON-LINE BCD

HOCTAL CORRECTION

HOCTAL CORRECTION

H#READ BCD TAPE OR ON-LINE

PROGRAM
PUNCH

EAD
READ ROUTINE
READER
READER
READER

AM « #SCRAP * SIXTEEN-TWENTY CARD REGRESSION ANALYSIS PROGR
AND AUTOCODER ASSEMBLY CARD REPORT PROGRAM GENERATOR
G PROGRAM FOR THE IBM.1401 HCARD REPRODUCING AND/OR LISTIN

RD LOACER #709 FOUR CARD
#FORTRAN END CARD
HKCARD

H#CARD

#CARD

H#ONE CARD
H#ARGONNE CARD
HHOLLERITH CARD
#SIMULTANEOUS CARD
#CARD

ROW BINARY-OCTAL UPPER CA
SEARCH.

SYSTEMS ERROR DETECTION A
SYSTEMS SUBROUTINES
SYSTEMS UTILITY PROGRAMS
TAPE COPY ROUTINE

TO BINARY TAPE LOADER

TO TAPE
TO TAPE
TO TAPE

1DS

INTER
G ROUTINE

AND/OR TAPE TO PR
CONVERSION-EDITIN

#1401

TC COLUMN CONVERTER.

AND 80/84 SIMULATION OF THE 714

H#ONE

H#SIX

HTAPE TO

HPERIPHERAL

H#LINEAR PROGRAMMING COCE FOR
HSIMULATING THE

H#BUFFERED

R RCLOCATAELE BINARY LOADER /ONE
HMURA LOWER BINARY LOADER /ONE
H10CS

HSIMPLIFIED PRIORITY

#INDIVIDUAL

—PR-108 = #REPORT PRO. GENERAT.
HHOLLERITH TO 2CD INPUT FROM
#FCRTRAN WITH FORMAT FOR

#SPS TWO PASS FOR
#FORTRAN FOR
#GOTRAN FOR

BIN. ABS. AND TSF.
BINARY RELOCATABLE
CARD LOADER /THREE
NUCLEAR-CODE MONTE
NUCLEAR-CODE MONTE
NUCLEAR-CODE MONTE
NUCLEAR~CODE MONTE
H#SPIC~1 NUCLEAR-CODE MONTE
HTUT-T5 NUCLEAR-CODEC MONTE
#CONSTANTS FOR OR MONTE

70

ADER FCR CCL.
R SERIES ONTO
CCLUMN BIMARY
AEURIPUS-3
H#DAEDALUS
#POLYPHEMUS
HSPAN-2

#C
CARD
HCAR
HCARD
HCARD
HCARD

#CARD

ARD TO TAPE
TO TAPE
0 TO TAPE
TO0 TAPE
TO TAPC
TO TAPE
TO TAPE.
TO TAPE, BINARY

UPPER LUAD

UPPER LOADER

UTILITY PROGRAM

CARD VERIFIER

CARD 1620

CARD 650 ON A TAPL ORIENTED 70
CARD=INPUT SUBROUTINE

CARD/ KMURA UPPE
CARD/

CARD/TAPE # SEC 1410-PR-108 =
CARD/TAPE ROUTINE

CARD/TAPE UTILITICS
CARD/TAPE/1405 DISK * SEE 1410
CARDS
CARDS
CARDS
CARDS
CARCS
CARDS
CARDS.
CARDS/.
CARLO
CARLO
CARLO
CARLO
CARLO
CARLO
CARLO PKG. /NOT A SUBROUTINE/

LOAD

PROGRAM

ROUTINE

SIMULATOR AND ROW
SIMULATOR.
UTILITY PROGRAM
CARD #72/84
CARD
CARD
CARD

KON~-LINE LO
HPUNCHES A FOURIE
HOCTAL

_PROGRAM #CARP-A CONELATION & RCGRESSION
H#BASIC FORTRAN * PUNCH WITH CARRIAGE CONTROL =
H#POLAR TO CARTESIAN COORDINATES
COND. SIZE-SPEC CASE NEW ENG ELEC SYS PROG 18

HBSELEC ECON.

PROGRAM. H#SHARE CATALOG ,UPDATERs LISTER. 1401
# GENERAL ALPHANUMERIC CATHODE RAY DISPLAY
TINE. HGENERAL CATHODE RAY TUBE COUPLE SUBROU
#MURA SIX COLUMN FRACTION CATHOCE RAY TUBE DISPLAY
H#MURA CATHODE RAY TUBE POINT PLOTTER

#RANDOM NUMBER GENERATOR, CAUCHY DISTRIBUTION. FT.
HCDCSB

#S4 CYLINDRICAL GEOMETRY CELL CODE NUCLEAR-CODE

PT.
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1620-09.2.006
1620-09.3.003
1620-09.4.003
1620-11.0.006
1620-11.0.007
1620-11.0.011
1620~09.4.006
1620-09.4.007
1620-0 «001
1620-10.2 001
1620-10.2.003
1620-11.0.001
1620--5P-020

1620-09.7.005
1620~0 004
1620~0‘1 7.004
1620-10.3.003
0704-0473CSBUL
0704-0525PKCSB
0704-0525PKCSEB
0704-0381ASASS5
0704-0263MULBL
0709--CV-070

0709-0792AE650
0704-03T4NA277
7090-1123WPS02
1620-01.6.017
0705-18 0002

0704-0820RWCSH
0709-0820RWCSH
0709-0778AEIBC
0704-0395LL010
0704-0325RS014
0704-0650RWREA
7070-11.3.004
1620~10.1.002
1620-01.4.002
0705-AF-001-1
0705-AF~001-1
0704-0572PFCCB
0704~0525PKCSB
0709-0819GDBOC
0709~1034SCCSB
1401~01.4.001
0704-0668MUCBL
0704-0446PECSM
0704-0525PKCSB
0704-0673WH00S
0705-EK 0001

0709-1163MWRCT
0704-0690GDBOT
7070-05.1.005
1401-13.1.003
0704-0455BESCB
0704-0381ASASS
0709-0948MLRBC
0704-0830MIOCT
0704-0830MIOCT
0704-0073UACSH
1620-06.0.003
1401-01.3.001
1401-01.4.003
0709-0819GDBOC
0704-0899MEFEN
1401~-AT-017

1401~-LM-007

1401--UT-001

0704-0540SC

0704-0503ANI11
0704-0525PKCTH
1401-13.1.010
0704-0387CEI4E
0705~-AF-012-0
1401-13.1.002
0650--UT-002

0704-10130RCTT
C709-0605WDCTS
1401--UT-027

0704-06760R714
0704-0425WBCTB
0705-EK 0002

0704-1183GDCOR
1401--UT-028

0704-0262NYPCV
1620-10.1.006
7070-05.1.004
0709-0633WDCRD
0704-0432MURBL
0704-0251MULEL
1410--10-909

7070-02.4.004
1410--UT-106

1410--RG-910

0704-0387CEI41
1620--F0-004

1620--SP-009

1620--F0-002

1620--PR-011

0704-10120RCEL
0704-07881BPUF
0704-0668MUCDL
0704-NUCLEAR

0704~NUCLEAR

0704-NUCLEAR

0704-NUCLEAR

0704-NUCLEAR

0704-NUCLEAR

0704-07430RMOC
0650-06.0.064
7070-01.2.002
0650-03.1.015
1620-09.4.004
0704-1224UCSCU
0704-0314MUSCP
0704-0439NA029
0704-0310MUSCP
0704-0321MUSCP
0704-07430RCAU
0650-01.6.029
7090-NUCLEAR

CELLS HFORTRAN WRITE-
CENTER CURVES FOR SHORT RADIUS
CENTROID CALCULATIONS = CARD #
CENTROID CALCULATIONS @ TAPE »
CENTROID METHOD

CENTROIDS OVER A ROAD NETWORK
H#CEPTR NUCLEAR-CODE TRANSPORT

UP OF RW REQX.SPACE REQUIRED-122
NS H#THREE
#M-100 MOMENT OF INERTIA &
#M-100 MOMENT OF INERTIA &
#FACTOR ANALYSIS BY THE
H#TRACING A MIN. PATH BET. ZONE

TIONS HCHAIN LOADING ADDITIONS & DELE
D RATE OF RETURN # PVIA # » INF. CHAIN MACH # HPRESENT VALUE AN
PRES VAL-RATE OF RET-PV2A-FINITE CHAIN OF ONE INVESTMENT #

#CHANGE CARD LOAD

H#CHANGE CARD LOAD

AISENTROPIC PRESSURE CHANGE SUBROUTINE
HTAPE TO TAPE COPY WITH CHANGES

MMY FRONT END CARD FOR 709-7090,
IT » COMPILER FOR USE OF SPECIAL

+ WITH ELEC. COMP. #CALC. PERF.
RS

#TAPE
IX MANIPULATION HFLOW

0G PRINT RECORD TAPE 40K #FLOW
HKCONTOUR

=

HEARTHWORK DATA
HSEQUENCE
H#SPEED

#TO READ AND
HAUTOMATIC

H#TAPE LABEL,TRA,CHECK

KTAPE

HCHECK

HOVERFLOW, UNDERFLOW, AND DIVIDE

H#CHECKER DEMONSTRATION PROGRAM

#SORT 55

#709 PROGRAM FOR
H#READS,y WITH
RACT—AUTOMATIC

ANSLATING
M BINARY TAPE

ACHECKSUM CORRECTOR

HCHARACTERISTIC ROOTS AND VECTO

CHANNEL A H#D
CHAR #MODS OF INTER TRANS #
CHARACT. OF RECIPROCATING COMP

CHARACTERISTICS
CHART ANALYSIS BY BOOLEAN MATR
CHART LISTING FROM ASSEMBLY PR
CHART OF TRIP DESIRES

CHEBYSHEV TRUNCATION SYSTEM
CHECK
CHECK
CHECK
CHECK
CHECK

ANALYSIS

NU WTB-WRITTEN RECORDS
POINT AND RECOVERY
POINT ROUTINE
SUBROUTINE

TAPE SETTINGS

TEST

CHECK
CHECK

CHECKING LOADING ROUTINE
CHECKING OPERATIONS NEEDING TR
CHECKING, A FOURIER SERIES FRO
CHECKOUT TECHNIQUE

H#BINARY LOADER AND CHECKSUM CORRECTOR
HCHI SQUARE AND PHI FOR 2X2 CON

TIGENCY TABLE #CHI SQUARE FOR UP TO 10X10 CON
TAPE = HCHINESE BAR AND RING PUZZLE »
- . #THE CHINESE BARERING PUZZLE = CARD
HBINARY TO CHINESE BINARY

TINGENCY TABLE

ENTRY HROUTINES TO READ A
IMULATOR

HOFFSET

OF A MIN 2 LEVEL &/0R SWITCHING

H#SHORT

H#SHORT

H#SEQUENTIAL

H#RADIAL SHORT

NETWORK #IMPROVED DIGITAL SHORT

GE FUNCTION
ONS REGULAR BESSEL FUNCTIONS

E PROG TAPE OPR TAPE LBLETRAILER
ION CLEAR AND ADD #PK
LAD & PK STOD - DOUBLE PRECISION

H#CLEAR BLOCK TO ZERO

# RESET AND

H#CHRYSLER INTERPRETER AND 650 S

HCIRCULAR AND ELLIPTICAL COVERA
#CIRCULAR AND HYPERBOLIC FUNCTI
HCIRCULAR CULVERT ANALYSIS

CHRONO-LOG CLOCK VIA 716 ECHO

CIRCLE PROBABILITY FUNCTION.
CIRCUIT H#COMPUTATION
CIRCUIT ANALYSIS # CARD #
CIRCUIT CALCULATIONS = CARD +#
CIRCUIT PROBLEM SOLVING
CIRCUIT PROGRAM

CIRCUIT SOLUTION OF POWER SYS

CKN HGEN. TRA ROUTIN
CLAD & PK STOD - DOUBLE PRECIS
CLEAR AND ADD #PK C

CLEAR CORE AND N LOGICAL DRUMS

ROUTINE HCLEBSCH-GORDAN COEFFICIENT Sus
#ROUTINES TO READ A CHRONO-LOG CLOCK VIA 716 ECHO ENTRY
HFIXED POINT SQUARE ROOT # CLOSED * SUBROUTINE
KEY AND ITEM LENGTH - 1 WORD. CLOSED. H#SORT, ALGEBRAI
#CLOUD NUCLEAR-CODE PHYSICS
LOATING POINT E AT 10 AT SINH AT CO | HA F

HCAM LEADER CO-ORDINATE ROUTINE # CALCOR
HCORRECTION OF COAL MOISTURE MEASUREMENTS
KCOBOL # SEE 7070-PR-075
#COBOL *SEE 1410-PR-108#
COBOL AND COMMERCIAL TRANSLATO

Ce

R #0705/7080

#QUADRAT.IC PROGRAMMING
HWHIRLAWAY NUCLEAR
# ENSIGN
UTOMATIC PERSONAL IDENTIFICATION
UTOMATIC PERSONAL IDENTIFICATION
G. FORCED INVERSION VECTOR PART.
EAR PROGRAMMING FORCED INVERSION
#LINEAR PROGRAMMING
CLEAR-CODE # BALL A REACTOR
KLINEAR PROGRAMMING
#CONTOUR
ouTPUT #LINEAR PROGRAMMING
ARMOUR REACTOR KINETICS ZARK-1m
H#S4 CYLINDRICAL GEOMETRY CELL
# ERROR CORRECTION
T EDITOR FOR MULTIPLE REGRESSION
# BEEHIVE & HORNET REACTOR
HERROR CORRECTION
#704 TRANSPORTATION
#FORTRAN LINEAR PROGRAMMING
HLINEAR EQUATIONS SOLUTION FAP
CTAN A/B, FORTRAN Il VERSION,SAP
NT TRAP ROUTINE 704 FORTRAN SAP
#AUTOMATIC
#RAYTHEON RAETOR SURVEY

#

m
-

S
TON ASSEMBLR FOR PROC.ENG. INTER
H#SPEED
C SYSTEM AERONUTRONIC SIMPLIFIED

#FN 11 NTH DEGREE LEAST SQU

M HFORTRAN II BINOMIAL
#POLYNOMIAL

HCORRELATION

#CLEBSCH-GORDAN

HFORTRAN II BINOMIAL

#BINOMIAL
CORRELATICN
CORRELATION
#SIMPLE CORRELATION

#10X 90 CORRELATION

HFIXED POINT FOURIER

# BINOMIAL

HROOTS OF POLYNOMIAL WITH REAL
TION OF STATE #DETERMINATION OF

A54X54
#MISSING DATA

CODE

CODE

CODE NUCLEAR-CODE

CODE AAUTOPIC 1401 #A
CODE = AUTO-PIC »

CODE
CODE
CODE
CODE
CODE FOR

FOR
FOR
FOR
FOR

AUGMENT 6SOHLINEAR PR
AUGMENTED 650 #LIN
CARD 1620
SPHERICAL GEOMETRY NU
THE AUGMENTED IBM 650
CODE FOR THE IBM 650
CODE FOR 1620 WITH CARD
NUCLEAR-CODE
NUCLEAR-CODE
READER

SCRAP # 1IN
SPHERICAL GEO NUCLEAR- COD
WRITER

2

INPUTE
H

CODEL 7090

CCDED.

CODED. #FLOATING
CODER, COMPATIBLE WITH.SAP
CODES = 2G,2RI =

POI

CODES NUCLEAR-CODE ENGINEERING
CODING SYS #UNIV OF HOUS
CODING SYSTEM

CODING SYSTEM =

COEF COMPUTATION SUBROUTINE
COEFFICIENT FUNCTION SUBPROGRA
COEFFICIENT REDUCTION
CCEFFICIENT ROUTINE
COEFFICIENT SUBROUTINE
COEFFICIENT SUBROUTINE
COEFFICIENT-FLOATING POINT
COEFFICIENTS

COEFFICIENTS

COEFFICIENTS

COEFFICIENTS

COEFFICIENTS

COEFFICIENTS

COEFFICIENTS

COEFFICIENTS FOR BENEDICT EQUA

us #COFIT NUCLEAR-CODE MISCELLANEQ
USION ONE-DIMENSIONAL H#COGENT NUCLEAR-CODE GROUP DIFF
HON—-LINE LOADER FOR COL. BIN. ABS. AND TSF. CARDS

EE CARDS/. H#OCTAL COLUMN BINARY CARD LOADER /THR

0709-0946RWFEQ
0650~09.2.020
1620-09.3.004
1620-09.3.005
0650-05.1.008
0650-09.2.080
0704~NUCLEAR
0650--UT-104
0650-07.0.017
0650-07.0.018
0705-AF-001~1
0705-AF-001-1
7090~1095WHISD
0704-0425WBTTC
7090-1123WPS02
0650-02.1.002
0650-09.6.015
0704-0148NYCRV
0705-5P-001-0
0709-0824LLFLC
0705-18 0003
0650-09.2.016
0704-10081BCTR
0650-09.2.044
0705-EQ-007-0
0650-09.2.023
0704-0911NURTB
0704-0801NOGHWC
0705-SR-001-0
7070-03.4.004
0705-PG-004-0
0704-0248CLOUD
0704-0282PKCKR
0705-EQ-001-0
0709-0482GASPO
0704~07881BRFS
1401-13.1.004
0704-0405PFSML
0709-0563SE9BL
0650-06.0.016
0650-06+0.015
1620~11.0.003
1620-11.0.001
0704-0395LL000
0704-08430RCLK
0704-0486CMCIS
0704-0869RCOCI
0704-1104PKMIN
1620-09.4.006
1620-09.4.007
0704~1103PKSEQ
0650-09.4.013
0650-09.4.004
7090-1182DVCIR
0650-03.2.001
0650-09.2.059
0705-SR-002-0
0704-0525PKCLA
0704-0525PKCLA
0650-01.6.006
0704-0443LL024
0650-07.0.012
0704-08430RCLK
1620-03.0.002
0704~05700RSRT
7090-NUCLEAR
0650-03.1.020
0650-09.5.006
0650-09.4.011
7070--CB-923
1410--CB-912
0705--PR~131
0704-1050RSQPL
7090-NUCLEAR
0650-08.2.022
1401-01.4.014
0650-01.6.041
0650-10.1.010
0650-10.1.009
1620-10.1.006
0650-08.2.016
0650-10.1.006
0650-06.0.061
1620-10.1.002
0650~-08.2.019
7090-NUCLEAR
0709-0938VGREC
0704-0749SCIEM
0650-08.2.009
0709~0938VGWEC
0704-0726SCXPC
0704-0480CEFLP
7090-1206NULEQ
0704-0603wWHO0S
0704-1071INUEFM
0704-1220NSABC
0650-08.2.024
0704-NUCLEAR
0650-02.0.017
0650-02.0.005
1401-02.0.002
0704-0848ARPLN
0704-0919MEPYR
0704-0224ASAS1
0650~06.0.003
0650-07.0.012
0704-0918MEPYR
0704-0417PFCBN
0650-06.0.052
0650-06.0.055
0650-06.0.002
0650-06.0.033
0704-0250NYFSC
0704-1042J4PBIC
0709-0927MAPOL
0650-09.3.001
0704-NUCLEAR
0704~NUCLEAR
0704-10120RCBL
0704-0668MUCBL




#ABSOLUTE ROW OR
#709 SELF LOADING ROW BINARY TO
#704 ROW BINARY TO
#704 ROW BINARY TO 709
RAM
TH NUMBER . BINCREMENT
#PUNCH ABSOLUTE
FORTRAN CARD OR TAPE /ROW AND/OR
ARD TO TAPE SIMULATOR AND ROW TO
BE DISPLAY KMURA SIX
MMURA SIX
#MURA VARIABLE
#MURA VARIABLE
HMATRIX INTERCHANGE OF ROWS AND
NNORMALTZE MATRIX BY
RSELECTOR OF
SERIES.
TERM.
GE FOR SYMBOL MANIPULATION
PROGRAM/ .

#0705/7080 COBOL AND COMMERCIAL TRANSLATOR

ARY ®SEE T070-PR-075+
#709/7090
HTRANSLATE CARD IMAGE TO BCD IN
F RECIPROCATING COMP. WITH ELEC.
ITY WITH DEPTH  #NORMAL MOVEOUT
PERF. CHARACT. OF RECIPROCATING
HCROWN LIFE INSURANCE
HKTYAPE EDITOR AND DUPLICATOR WITH
#TAPE COPY AND
HTAPE DUPLICATE AND
#1401 TAPE DUPLICATION OR
RTAPE

o
m

T
HTAPE DUPLICATION AND/OR

ALYSIS PROGRAM DA-1 H#PROFILE
HMEMORY
MPLETE BLOCKS HPAIRED

ET-2-21 = #COMPLETE PAIRED
H#DOUBLE PRECISION SIGN
HT04/9

EDITOR FOR PROGRAMMED 704/709/90
#FLICOR FLOATING INTERP.
#AUTOMATIC CODER,

H#SOS IBM=32K ASSEMBLY AND

#50S SHARE-32K ASSEMBLY AND

>
]

#P
#709/7090 COMMERCIAL TRANSLATOR
NTERPRETIVE SYSTEM #704
#INTERNAL TRANSLATOR @ IT # A

AR ¥MODS OF INTER TRANS # IT e
#1401 PAT

#7070 PAT

#7070/2/4

HELLIPTIC INTEGRAL,

TED TO TAPE « HCARAT 1 =
TED TO TAPE FCARAT 11 =

THE FIRST KIND

#MURA COMPLETE

HEDULE » PARCOPLET-2-21 »
HETGENVALUE SOLUTION,

HSIMULTANEOUS EQUATIONS

# BESSEL FUNCTION OF

# PSI FUNCTION FOR

ARITHM OF THE GAMMA FUNCTION FOR
LL LAB. INTERPRETIVE SYSTEM

OMPLEX 1 # INTERPRETIVE PKGE FOR

MPLEX 11 « INTERPRETIVE PKGE FOR
ERP SYS FOR IBM 650-653 # REAL &
AFLOATING POINT
E ROUTINE
RSION
HAOOUBLE PRECISION
HKEXTENDED RANGE
ATRIPLE PRECISION

HFLOATING POINT

H#OOUBLE PRECISION

#DOUBLE PRECISION

HPRELIM. EIGENVALUE PROB. OF A
PROGRAM

KA GENERAL PROGRAM FOR
#DETERMINANT AND EIGENVECTOR FOR

STEM /FLOATING POINT/

« FOR PERFORMING OPERATIONS WITH
HZEROS OF A
HZEROS OF A
#ZEROS OF
ZEROS OF
#TRIPLE PRECISION

FOR COMPLEX ARITHMETIC

FOR COMPLEX ARITHMETIC
HINVERSE, REAL OR

HPRINCIPAL COMPONENTS PREDICTION EQUATION

H4MULTIPLE REGRESSION,
NG ON THE IBM 704

HENTHALPY AND ENTROPY OF COMPRESSED LIQUID
KSPECIFIC VOLUME OF COMPRESSED LIQUID
HEVALUATING COMPRESSOR PERFORMANCE

G FOR 650-653 MAG DRUM CONE STGE

TRAVERSE AND TRAVERSE ADJUSTMENT COMPUTATION

/OR SWITCHING CIRCUIT
EVEL AND—OR SWITCHING
LEVATIONS
H#FN TI NTH DEGREE LEAST SQU COEF
#FN I1 FACTORIAL
#EIGENVALUE
#CORRELATIONAL RESIDUE
H#GEODIMETER
HCONTRACT BID
. AWATERWAY
RATE OF RETURN USING THE IBM 650
S BEAMS AND FRAMES

H#PROCESS CONTROL COMPUTER

305

COLUMN
COLUMN
COLUMN
COLUMN
HCOLUMN
COLUMN
COLUMN
COLUMN
COLUMN
COLUMN
COLUMN
COLUMN
COLUMN
COLUMNS
COLUMNS
COMBINA
H#COMBINE
HKCOMBINE
#COMIT —
HCOMMENT

KCOMMERC
COMMERC
COMMON .
COoMP.
COMP. Fi
COMP. W
COMPANY
COMPARE
COMPARE
COMPARE
COMPARE
COMPARE
COMPARE
COMPARE
COMPARI
COMPARI
COMPART
COMPART
COMPATI
COMPATI
COMPATI
COMPATI
COMPATI
COMPILE
COMPILE|
COMPILE
COMPILE
COMPILE
COMPILE!
COMPILE
COMPILE
COMPILE
COMPILE
COMPLET
COMPLET
COMPLET
H#COMPLET

HCOMPLET
COMPLEX
COMPLEX

#COMPLEX
COMPLEX
COMPLEX
COMPLEX

BCOMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX

HCOMPLEX

HCOMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX

HCOMPLEX
COMPLEX

#COMPLEX
COMPLEX
COMPLEX

H#COMPLEX

HCOMPLEX

HCOMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX

H#COMPLEX

HCOMPLEX
COMPLEX

H#COMPOST
COMPREH
H#COMPREH|

CoMPU

H#COMPUTA
#COMPUTA
HCOMPUTA
COMPUTA
COMPUTA
COMPUTA
COMPUTA
COMPUTA
COMPUTA
COMPUTA
COMPUTE
HCOMPUTE

H#CCMPUTE

H#COMPUTER

BINARY
BINARY
BINARY
BINARY
BINARY
BINARY
BINARY .
BINARY/ LOADER. ﬂ
CONVERTER.
FRACTION CATHODE RAY TU
FRACTION PRINT
FRACTION PRINT
FRACTION PRINT

CARD PUNCH
CONVERTER

CONVERSION.
CONVERSION.
DISASSEMBLY PROG
IMAGE OF HOLLERI

TIONS OF INPUT DATA.

S INDICES IN A FOURIER
S INDICES IN A FOURIER
GENERAL PURPOSE LANGUA
ATTACHED PROGRAM. /709

TAL TRANSLATOR-PRELIMIN

IAL TRANSLATOR COMPILER
ACALC. PERF. CHARACT. O
OR LINEAR INC. OF VELOC
1TH ELEC. COMP. #CALC.
SORTING PROGRAM

® TPCMP «

FOR THE 709

SION AND STATISTICAL AN
SON DUMP
SONS FROM BALANCED INCO
SONS SCHEDULE » PARCOPL
BILITY

BILITY

BILITY

BLE OPERATION ROUY[NE
BLE WITH SAP

R

R

R

R

R FOR BELL LABORATORY I
R FOR THE 650
R-FOR USE OF SPECIAL CH
R FOR 7070

R SYSTEM

R SYSTEMS TAPE

E AND INCOMPLETE.
E ASSEMBLY. ROUTINE ADAP
€ ASSEMBLY ROUTINE ADAP
E ELLIPTIC INTEGRALS OF
ELLIPTIC INTEGRALS
E PAIRED COMPARISONS SC

AND REAL EIGENVALUES
ARGUMENT AND ORDER.
ARGUMENTS

ARGUMENTS

ARITH OPERATIONS lN DE
ARITHMETIC
ARTTHMETIC
ARITHMETIC
ARITHMETIC
ARTTHMETIC
ARITHMETIC
ARITHMETIC
ARITHMETIC PACKAGE
ARITHMETIC PACKAGE
ARITHMETICS.

FAD AND FMP

FADy FMP, AND FOP .
FORTRAN FOR THE 1620
HERMITIAN MATRIX.
LINEAR SYSTEM SOLUTION
MATRIX INVERSION
MATRIX.

NATURAL LOGARITHM
NTH ROOT

NUMBER INTERPRETIVE SY
NUMBERS HINTERP. SYS
POLYNOMIAL

POLYNOMIAL
POLYNOMIALS
POLYNOMIALS

SQUARE ROOT

1 « INTERPRETIVE PKGE
11 » INTERPRETIVE PKGE

* HSYMB INT
ABSTRACTION
INTERPRETIV
MATRIX INVE
PACKAGE.

TE BEAM
ENSIVE ANALYSIS
ENSIVE LINEAR PROGRAMMI

#MOD BELL TRANS PRO
H#REVISED

0704-0455BESCB
0709-0808GDRCC
0709-0951NA901
0709-0951NA901
0704-0784GECDS
0704-08430RICH
0704-1004GNPAC
0709-1163MWRCT
0704~10130RCTT
0704-0310MUSCP
0704-0314MUPRF
0704-035TMUPRF
0704-035TMUPRF
0704~0085CLMIN
0704-0236CLMNR
0704~0648AVSEL
0704-07881BCIF
0704-078818CIF
0709-1198M1COM
0709-0519CSCAP
0705--PR-131
7070--CT-903
7090--CT-921
0709~ 077BAEIEC
0650-09.6.015
0650-09.6.019
0650-09.6.015
0650-01.5.006
0704-0318GMTED
0709-0998RL0O39
0709-0887PPTUA
1401-13.1.001
0705-NW-003-1
0709-0502RLTCY
0709-0717NA098
0650-09.2.074
0704-0931PKCOM
0650~06.0.038
0650-06.0.045
0704-0417PFCSF
0709--CV-065
0709-1031RL0O40
0650-02.0.020
0704-1220NSABC
0709--PR-063
0709~--PR-064
7070-04.4.001
T7090--CT-921
0704-04TOELBEL
0650-02.1,001
0650-02.1.002
7070-04+4.004
7070-04.4.002
7070--PR-075
0704-0977ALELP
1401-01.1.003
1401-01.1.004
0704-1070RMELF
0704~0668MUCE I
0650-06.0.045
0704-0248CLPNMC
0704-0116CLSME
0650-0542.005
0704-09T7INUBES
0704-0493LAS85
0704-0493LAS86
0650-02.0.012
0650-07.0.014
0650-07.0.015
0650-07.0.016
0704-0T15RWCA2
0650-02.0.003
0650-0541.003
0704-0647NPDFC
0704-0609CA034
0704-0546CA005
0704~0417PFSAC
0704-0223CLOPC
0704-0223CLOPC
1620-06.0.008
0704-0460MIMAU
0704-0522PFEL3
0704-1075ANF10
0704-0116CLDET
0704-0354NA66.
0704-0354NA63.
0704-0832BECPK
1620-02.0.003
0704-0405PFZPC
0704-0225GMZER
0650-07.0.006
0704-0692J4P2P0
0704-0565CA005
0650-07.0.014
0650-07.0.015
0704-0223CLMIV
0704~1168TVPCP
0650-09.2.019
0704-0915TVMRC
0704~0818CESCR
T090-1095WHHCL
T090-1095WHVCL
0650-09.5.005
0650-02.1.011
0650-09.2.015

TION OF A MIN 2 LEVEL & 0704-1104PKMIN
TION OF A MINIMUM TWO-L 0704-0787PKMIN
TION OF BRIDGE SCREED E 0650-09.2.075
TION SUBROUTINE 0704-0848ARPLN
TION SUBROUTINE 0704~0848ARTUR
TI10N. 0704-0405PFMVP
TION. 0704-0405PFCR2
TIONS 650-09.2.065
TIONS 0650-09.2.047
TIONS 1620-09.2.004
R HCALCULATIONS OF 0650-09.6.011
R ANALYSIS OF CONTINUOU 0650-09.2.067
ASSEMBLY FOR IBM 704 0704-1184ININT

R AUTOMATED MUSIC
PACKAGE FOR THE RAMAC
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0650-11.0.007
0305--PR-001

# ZEUS PROGRAM ANALYSIS # @ZPA «
HSTMULATE BASIC 650
TYDAC /PSEUDO
POINY 7090 ARCTANGENT SUBROUTINE
OF THE INDICES.
E OF A FOURIER SERIES.
HEASTMAN KODAK
#3—-SPAN CURVED
LEC SYS PROG 18 H#SELEC ECON.
INFORMATION.

=
>

HFIVE-PER-CARD
#F IVE-PER-CARD
HUNTVERSAL MEMORY DUMP AND
HATWO POINT BOUNDRY
HECONOMIC
HECONOMIC
TRANS PROG FOR 650-653 MAG DRUM
HCARP=A

FOR INDERTERMINATE TRUSS ANAL
HTHIS SUBROUTINE SAVES THE
RTHLS SUBROUTINE SAVES THE
RANDOMNESS OF DECIMALS WPRINTING
HFRAME

Lv
LVINS LAW

KG. /NOT A SUBROUTINE/
R PRINTING--ERTBL

KSTAGE
HFACTOR « FOURTEEN O ONE AUTO
H#SEISMOGRAM SYN FORM
H#KEY WORD IN
H#CHI SQUARE FOR UP TO 10X10
#CHI SQUARE AND PHI FOR 2X2

ING ANC INTERPOLATION
T REACT INFLU LINE ORDINATE FROM

HCOMPUTER ANALYSIS OF

ATION SUBROUTINE

IX TO TRIANGULAR FORM.
INPUT PROGRAM UNDER SENSE SWITCH
OUTPUT PROGRAM UNDER SENSE LIGHT
#INPUT PROGRAM UNDER SENSE LIGHT
HINPUT PROGRAM UNDER SENSE LIGHT
OUTPUT PROGRAM UNDER SENSE LIGHT
#SCS B0 SUPERVISOR
#7090 10CS INPUT/CUTPUT
BROUTINE WHICH DESCRIBES FLOW OF

NPUT/OUTPUT ROUTINE USING FORMAT
1C FORTRAN ® PUNCH WITH CARRIAGE
18M 704 HPROCESS

H#PRINT

H#GENERAL PURPOSE 407
AND 650 LOAD CARD #402
K650 SOAP
HREAD-WRITE TAPE
#SUPERVISORY
HTAPE ASSIGNMENT AND
#FORMAT
HTAPE LIBRARY
#1401 TCS » TAPE
FOURTEEN O ONE INPUT-OUTPUT TAPE
#INTEGRATION WITH
o« WITH OPTION BRETRANSEIND. ADD.
0 FLT PT REPRE HINT OP 4
H#BCD TC BINARY FIELD
HALPHANUMERICAL READING AND BCD
RECTANGULAR TO POLAR
HHOLLERITH TO BCD
NBCD TO BINARY INTEGER
EKACT-10 DIGIT
#SYMBOLIC TO AUTOCODER
#4709 CARD
HBINARY TC BCS INTERGER
HDEGREES TO RADIUS
HRADIANS TO DEGREES
#650 TO 7070 TAPE RECORD
HBCO TO BINARY
#BINARY TO BCD
#QD SURGE /709-90
PRECISTION FLOATING BINARY MATRIX
#ROD READING
HDECIMAL-TO~BINARY
#BCD TO MODIFIED BCD
#BINARY TO BCD
#BASIC 709 1/0
#MODULO 2P1
HAUTOMATIC SOAP
IALPNANUMERICAL READING AND BCD
#DOUBLE PRECISION INPUT
#BINARY INTEGER TO ROMAN NUMERAL
#704 RCW BINARY TO COLUMN BINARY
ROW BINARY TO 709 COLUMN BINARY
#650 TO 704-T709 DATA CARD
KCARD TO TAPE
H#STANDARD~TO-COLUMN BINARY CARD
TING DECIMAL WFLOATER-A SUB. TO
IXED DECIMAL AFIXER, A SUB. TO
HMODIFIED ASSEMBLY SYSTEM
HONE-TO-SEVEN
HSEVEN-TO-ONE
#BINARY TO PACKED BCD
KLP/90 TO SCROL 704 INPUT
HFORTRAN TO SQUOZE
DING ROW BINARY TO COLUMN BINARY
TAPE SIMULATOR AND ROW TO COLUMN
ANONICAL REPRESENTATION.
TO BCO FORM.
RDING TO A FORTRAN #
HTRAVERSE AND
ROG LAPLACES EQUA IN CYLINORICAL
HPOLAR TO CARTESIAN
0G LAPLACES EQUAT IN RECTANGULAR
0G POISSONS EQUAT IN RECTANGULAR
HTAPE

RD LIST,
N

RTRAN

EGERS.
EGERS.

COMPUTER SYSTEM n
COMPUTER WITH 704.
COMPUTER/ SIMULATOR
COMPUTES AFLOATING-
HCOMPUTES A SPECIAL FUNCTION F
HCOMPUTES THE PARTIAL DERJVATIV
CON. EDISON TRANSFER TRACING
CONCRETE SLAB BRIDGE PROGRAM
COND. SIZE-SPEC CASE NEW ENG E
CONDENSER ROUTINE FOR SYMBOLIC
CONDENSING ROUTINE
CONDENSING ROUTINE
CONDENSING ROUTINE
CONDITION DIFFERENTIAL EQU. SO
CONDUCTOR SILE SELECTION BY KE
CONDUCTOR STUDY
CONE STGE COMPU #MOD BELL
CONELATION & REGRESSION PROGRA
HCONNECTOR AND REDUNDANCY PROGS
CONSOLE /AC,MQyIRA,IRByIRCy
CONSOLE /AC,MQyIRA, IRB,IRCy
CONSTANT DECIMALS AND TESTING
CONSTANTS

HCONSTANTS FOR OR MONTE CARLO P
HCONSTRUCT A TABLE OF ERRORS FO
CONSTRUCTION PROGRAM

CONT TEST OPTIMIZING ROUT »
CONT. INTERVAL VELOCITY # CVL
CONTEXT

CONTIGENCY TAELE

CONTINGENCY TABLE

HCONTINUED FRACTION SUBROUTINE
HCONTINUED FRACTIONS CURVE FITT
CONTINUOS GIRD. BRIDGE #MOMEN
HCONTINUOUS BEAM DESIGN PROGRAM
CONTINUQUS BEAMS AND FRAMES
HCONTINUOUS BRIDGE ANALYSIS
HKCONTINUOUS DERIVATIVE INTERPOL
HCONTOUR CHART OF TRIP DESIRES
HCONTOUR CODE FOR THE [BM 650
H#CONTOUR INTERPOLATION
#CONTOUR  PLOT PROGRAM

H#CONTOUR PLOT PROGRAM
HCONTRACT BID COMPUTATIONS
HCONTRACT SQUARE SYMMETRIC MATR

CONTROL

CONTROL HDECIMAL
CONTROL

CONTROL

CONTROL IDECTMAL
CONTROL

CONTROL

CONTROL #BACK TRACE SU
CONTROL #1620 FORTRAN I
CONTROL # ABAS
CONTROL COMPUTER ASSEMBLY FOR
CONTROL FOR REPORT GENERATION
CONTROL PANEL

CONTROL PANEL FOR SOAP 11 8-WO
CONTROL PANEL WIRING SUGGESTIO
CONTROL PROGRAM

CONTROL PROGRAM

CONTROL PROGRAM.

CONTROL SUBROUTINE FOR CARD FO
CONTROL SYSTEM

CONTROL SYSTEM #

CONTROL SYSTEM HFITS »

CONTROLLED ERROR

CONV  H#STROBIC-SKELLY TR. ROUT
CONV OF NO FROM FIX PT REPRE T
CONVERSION

CONVERSION

CONVERSION

CONVERSION

CONVERSION

CONVERSION

CONVERSTON

CONVERSION

CONVERSION

CONVERSION

CONVERSTION

CONVERSION # XXA15
CONVERSION OF UNRESTRICTED INT
CONVERSION OF UNRESTRICTED INT
CONVERSION OF 704 SURGE/
CONVERSION PROG H#DOUBLE~-
CONVERSION PROGRAM

CONVERSION PROGRAM

CONVERSTON ROUTINE

CONVERSION SUBROUTINE
CONVERSION SUBROUTINES.
CONVERSION SUBROUTINE
CONVERSION UTILITY PROGRAM # A
CONVERSION.

CONVERSION.

CONVERSION.

CONVERSION.

CONVERSTON. #704
CONVERSION.

CONVERSION-EDITING ROUTINE
CONVERSION, ON-LINE

CONVERT NO. FROM FIXED TO FLOA
CONVERT NO. FROM FLOATING TO F
CONVERTED TO TAPE » MASCOT «
CONVERTER
CONVERTER
CONVERTER
CONVERTER
CONVERTER
CONVERTER #709 SELF LOA
CONVERTER. HCARD TO
HCONVERTS A FOURIER SERIES IN C
HCONVERTS A FOURIER SERIES TERM
CONVERTS BCD TAPE RECORDS ACCO
COORDINATE PROGRAM
COORDINATE SYS HRELAXATION P

COORDINATES
COORDINATES HRELAXATION PR
COORDINATES KRELAXATION PR

COPY AND COMPARE

=
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7070-01.9.004
0704-0480CE650
0704-0441CSTYD
0709-1016RWAT3
0704-07881BSPF
0704-07881BPDF
0705-EX 0003
0650-09.2.060
1620-09.4.004
0704-0959MICND
0650-01.6.007
0650-01.6.022
0650-01.6.028
0704-023BATTPL
1620-09.4.005
0650-09.44009
0650-02.1.011
0650-06.0.064
0650-09.2.007
0704-0345ELSAV
0704-0345CLSAV
1401-11.0.004
0650-09.2.068
0704-07430RMOC
0704-039 INOERT
0650-09.2.07C
1401-01.4.007
0650-09.6.018
0704-0884PKKWI
0650-06.0.015
0650-06.0.016
0704-0225GMCFR
0704-0858GS5541
0650-09.2.057
0650-09.2.064
0650-09.2.767
0650~09.2.L
0704~0760GECULT
0650-09.2.016
0650-06.0.061
0650-09.2.025
0704-0506MICR1
0704-0506MICR2
0650-09.2.047
0704-0460MICNT
0704-0206NY INP
0704-0206NYOUT
0704-0206NY INP
0709-1025WPK06
0709-1026WPKO7
7080~-SV-115
7090--10-919
0704-0907NUBAC
1620-01.6.008
7070-01.2.002
0704-1184ININI
0709-1038RWPCR
0650-01.6.056
0650-12.0.005
0650-12.0.006
0704-0403MITCR
0704-0487DAZ00
0709-0534CSENK
1620-01.6.017
1401-02.0.001
1401-01.4.006
1401-01.4.011
0704-1232AA1CE
1620~01.4.004
0650-01.6.017
0704-0387CEI32
0704-0417PFDCB
0704~-0354NA87.
0704~0235NYDBD
0704~1056TVME2
0705-EK~002-0
0705-£Q-002-0
0709--Cv-070
0709-0997MLCVR
7070-08.1.008
7070-08.1.009
7070-02.4.001
0704-0423BSDCH
0704-04238SFRE
©709-1063GEQUD
0704-0329NYDFM
0650-09.2.028
0704-0768UADCC
0704-05120MCVT
0704-0525PKBCD
0709-0388GS710
7070-08.1.014
0650-01.6.045
0704-0405PFDCB
0704-0585CA006
0704-08700RROM
0709-0951NA901
0709-0951NA901
0709-0792AE650
0704-0387CEI4E
0704-0374NA2TT
7070-08.9.Q01
7070-08.9.002
1401-01.1.001
0650-01.6.009
0650~01.6.011
0704-0359ELSMO
0704-0937ERCON
0709-0875RCFNS
0709-0808GDRCC
0704-10130RCTT
0704;-0788B1BWFS
0704-07881BCFT
0704-0495CVI02
0650-09.2.021
0650-04.0.008
0650-03.1.015
0650-04.0.007
0650-04.0.009
0709-0998RLO39




#INTERRUPT FORTRAN-LOADING TO
H#TAPE

#ONE CARD TAPE

#TAPE

#TAPE TO TAPE

TEM
HREAD TAPE TO

SPOSED ON ITSELF OR DISPLACED IN
BINARY CARD IMAGES FROM TAPE TO
# RESET AND CLEAR

HOCTAL MNEMONIC FLOATING POINT
HWRITE

4 HGENERAL LOGICAL
#DUMP STORAGE,

H#DUMP STORAGE,

#THE

#BCD ARITHMETIC

AP FLOATING-POINT TRAP UNDERFLOW
N IT FLOATING-PT. TRAP UNDERFLOW
H#LOADS BINARY ABSOLUTE,
HABSOLUTE BINARY CARD AND
#ABSOLUTE BINARY CARD AND
HABSOLUTE AND

HOCTAL
HOCTAL
# ERROR
HERROR
ASUREMENTS
Re H#ABSOLUTE AND
HTAPE
HCHECKSUM
WBINARY LOADER AND CHECKSUM
#FORTRAN SOURCE TAPE
#NUMERIC TAPE DUPLICATOR AND
#BINARY TAPE
ARIABLES
AMULTI-VARIABLE
TATED QUTPUT
TATED OUTPUT-PART II

TATED OUTPUT-PART 3
#MULTIPLE REGRESSION &
#FORTRAN MULTIPLE
HKBLOCK
LYSIS,
H#SIMPLE
E
#10X 90
H54X54
KMISSING DATA
KMULTIPLE
C & AUGM. 650 ¥SIMPLE
S BY STEPWISE METHOD #MULTIPLE

#SIMPLE

ION.

NALYSIS #MULTIPLE
#7070 INTERCORRELATION MATRIX,
#7070 INTERCORRELATION MATRIX,
#BLOCK CORRELATION AND =
LOATING POINT E A, 10 A, SINH A,
#SINH X AND

ETABLE DOUBLE PRECISION SINE AND

H#ARC SINE AND ARC

HFLOATING POINT SINE A AND

E H#HYPERBOLIC SINE,
H#SINE AND

INTER SUBROU FOR SINE INTEGRAL €&
#ARC SINE - ARC

#SINE AND

HSINI
“SINE AND
SINI
SINE AND

“#HYPERBOLIC SINE AND
PHASE ONLY LESS F. BACKER HLEAST

LESS * M. C. FRISHBERG HLEAST
- #1401 LESS 4K = LEAST
#1401 LESS BK,12K,16K ® LEAST
CHEDULING PORTION ®#LESS # LEAST
CHED PORTIONHLESS » CARD « LEAST
APE # H1620 LESS # LEAST
#DTM-ZONE

H#TANGENT

AHYPERBOLIC SINE, COSINE AND
HGENERAL CATHODE RAY TUBE
HANALYSIS OF VARIANCE OR

OGRAM HANALYSIS OF VARIANCE OR
UMBERS HANALYSIS OF
AT. DESIGN HANALY OF VARIANCE OR

HCIRCULAR AND ELLIPTICAL

H#CORRELATING

HCORRELATION

HCORRELATION

HCORRELATION

#corPy
cory
cory
cory
copy
cory

BCD TAPE ROUTINE
MEMORY ON TO TAPE.
PROGRAM.

ROUTINE

ROUTINE

WITH CHANGES

H#COR 1V

# CORBIE, AUTOMATIC OPERATOR SYS
CORE
CORE #SQUARE MATRIX TRAN
CORE AND DRUMS HLOAD
CORE AND N LOGICAL DRUMS
CORE DUMP
CORE IMAGE ON TAPE

H#CORE PRINTOUT ROUTINE-VARIABLE
CORE SORT SUBROUTINE FOR 32K70
CORE, DRUM, AND TAPES

COREy DRUM; AND TAPES
CORNELL RESEARCH STMULATOR

CORRECTION

CORRECTION #704-S
CORRECTION #704-FORTRA
CORRECTION AND TRANSFER

CORRECTION
CORRECTION
CORRECTION
#CORRECTION
CORRECTION
CORRECTION
CORRECTION
CORRECTION
H#CORRECTION
CORRECTION
CORRECTOR
CORRECTOR
CORRECTOR
CORRECTOR
CORRECTOR
CORRECTOR.

CARD
CARD
CARD
CARD
CARD
CARD

LOADER
LOADER.
LOADER
LOADER
READER
READER
CODE READER
CODE WRITER
OF COAL MOISTURE ME
TRANSFER CARD LOADE

NON-SYSTEM VERSION
PROGRAM-UP 7O 30 V
CORRELATION
#CORRELATION
HCORRELATION

ANALYSIS
ANALYSTS
ANALYSIS
ANALYSIS PROGRAM.
ANALYSIS PROGRAM
AND = COR2

AND REGRESSION ANA
COEFFICIENTS
COEFFICIENT ROUTIN
COEFFICIENTS
COEFFICIENTS
COEFFICIENTS
CORRELATION FOR 50 VARIABLES
CORRELATION ROUTINE # FOR BASI
CORRELATIONEREGRESSION ANALYSI
CORRELATION-COR1

WITH ANNO
WITH ANNO
WITH ANNO
CORRELATION
CORRELATION
CORRELATION

CORRELATION
CORRELATION

CORRELATION
CORRELATION

HCORRELATIONAL RESIDUE COMPUTAT

CORRELATIONS AND REGRESSIONS A
CORR1
CORR2 ~ FOR CARD INPUT

o

#F
HINTERPR

COSINE A

AND COTANGENT SUBROUTIN
E FUNCTIONS FOR NLLS.
INTEGRAL FUNCTIONS #
SUBROUT INE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

COSINE, FLOATING
COSINE,FLOATING POINT.

COST EST. & SCHEDUL ING-SCHED.
COST EST.ESCHED. PHASE ONLY =
COST ESTIMATING AND SCHEDULING
COST ESTIMATING AND SCHED #
COST ESTIMATING SCHEDULING # S
COST ESTIMATING SCHEDULING # S
COST ESTIMATINGESCHEDULING = T
COST EVALUATION PROGRAM EA-2
COTANGENT SUBROUTINE

COTANGENT SUBROUTINE

COUPLE SUBROUTINE.

COVARIANCE

COVARIANCE AND ADJUST MEANS PR
COVARIANCE DISPROP. SUBCLASS N
COVARIANCE FOR NON-ORTH/D & ST
COVERAGE FUNCTION

=~

INTEGRATION #FLOATING PT. COWELL /2ND SUM/, RUNGE-KUTTA
H#CREATE MASTER PROGRAM TAPE
BROUTINE. KTAPE CREATING PROGRAM AND LOADER SU

#CRITICAL PATH ANALYSIS
HCRITICAL PATH AND RESOURCE SUM
HCRITICAL PATH PROGRAMMING METH
CROSS INDEX TAPE

CROSS METHOD

CROSS PRODUCT

CROSS SECTION AVERAGING PROGRA
CROSS-CORRELATION FUNCTION & C
CROSS-CORRELATION FUNCTION GEN
CROSS-SECTIONS

CROSS-SECTIONS

CROSS-SECTIONS

CROSS-SECTIONS

CROSS-SECTIONS

MARY CALCULATICN
oD
NREADS THE SORTED AUTHOR
HFLUIC FLOW DISTRIBUTION. HARDY
H#VECTOR TRIPLE
M NUCLEAR-CODE # LOST A
ROSS—SPECT DENS #CALCULATION OF
ERATOR,FLOATING H#AUTO- AND
H#TEMPEST-I1 NUCLEAR-CODE
#FORM NUCLEAR-CODE
HTEMPEST NUCLEAR-CODE
#AETRA NUCLEAR-CODE
H#GAM—1 NUCLEAR-CODE
OF CROSS—CORRELATION FUNCTION & CROSS-SPECT DENS #CALCULATION
ORTING PROGRAM #CROWN LIFE INSURANCE COMPANY S
IGIT DECIMAL INTEGER AND SIGN ON CRT HWRITE 6-D
#CRT NUMBER PLOT
H#CRYSTALLOGRAPHIC PROGRAM
RAL STRUCTURE FACTOR PROGRAM FOR CRYSTALLOGRAPHY
#CUBE ROOT
#MURA FIXED POINT CUBE ROOT
HFLOATING-POINT DOUBLE~PRECISION CUBE ROOT
#CUBE ROOT SUBROUTINE

A GENE
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0709-0889GDBCD
0709-1164MWFOT
0704-0733PFDUP
0704-0540SC
7070-03.4.001
0704-0425WBTTC
0650-06.0.025
0704-0372BSCRB
0704-0387CEI4H
0704-0661GDF02
0704~0395LLO10
0704-0443LL024
0709-0633WDOMF
0704-083CMIWTP
1401-01.4.017
0704-1054BSSEA
0704-0496CSDS2
0704-0420CSDS1
0650-10.2.0014
0704-0359ELSMO
0704~0705MIFLT
0704-0705MIFLT
0704—0449M19S1
0704-0525PKCSB
0704-0525PKCSB
0704-05T2PFCCB
1401-01.4.001
0704-0830M10CT
0704-0830MI0CT
0709-0938VGREC
0709-0938VGHEC
0650~09+4.011
0704~0673WH0O05
0704-0508DITPC
0704-0405PFSML
0709-0563SE9BL
1620-01.5.001
1620--MI1-016
0709-1055D1BTC
1620-06.0.009
0650-06.0.022
0650-06.0.014
0650-06.0.032
0650-06.0.037
0704-0749SCRAP
0709-1121NRNRM
0650-01.6.046
0704-0782PFCR3
0650-06.0.002
0650-06.0.003
0650-06.0.033
0650-06.0.052
0650-06.0.055
0650-06.0.007
0650-0640.062
7070-11.3.007
0650-06.0.047
0704-0405PFCR2
0704-0417PFCR1
7070-11.3.003
7070-11.3.004
0650-01.6.046
0650-03.1.020
0650-03.1.009
0704-0385BSSEC
0704-0116CLASC
0650--LM-004
7070-08.1.020
0704-08370RSCN
0650-03.2.004
0704-0246NA135S
7070-08.1.002
7070-08.1.011
7070-08.1.015
7070-08.1.021
0704-0577RWSCS
0704-0417PFCSH
0650-10.3.005
0650-10.3.009
1401-10.3.001
1401-10.3.002
1620-10.3.002
1620-10.3.003
1620-10.3.001
0650-09.2.086
7070-08.1.016
7070-08.1.020
0704-0439NA029
7090~-1212MFAQV
0650-06.0.034
0650-06.0.057
0650-06.0.059
7090-1182DVCIR
0704-0T77SRWDEG6
0705-A0-010-0
0704-0734PFPRO
1620-10.3.005
7090-11580RCPS
0704-1188GMCP
0704-1144NCO14
0650-09.7.007
0709-0885VGVPR
0650-08.2.004
0650-06.0.050
0704-057TRWAC2
7090-NUCLEAR
7090-NUCLEAR
7090-NUCLEAR
7090-NUCLEAR
T090-NUCLEAR
0650-06.0.050
0650-01.5.006
0704-0362NA117
0704-0458GDNUM
7090-1240ERBR1
7070-07.5.001
0650-03.1.003
0704-0314MUCRT
0704-0525PKCBR
0704-0931PKCBR

#MURA FLOATING POINT

EXPLICIT SOLUTION OF THE GENERAL
#CIRCULAR
ION TWO-DIMENSTONAL

CTRIC POWER SYSTEM SHORT-CIRCUIT
H#BACKWATER

QUALLY FOR UNEQUALLY SPACED PT
¥SPLINE
¥POLYNOMIAL
HORTHOGONAL POLYNOMIAL
H#LEAST SQUARES RATIONAL FUNCTION
#TAYLOR SERIES RATIONAL FUNCTION
#POLYNOMIAL
H#POLYNOMIAL
N HCONTINUED FRACTIONS
#GENERAL LEAST SQUARE
HGENERAL LEAST SQUARE
HLEAST SQUARES POLYNOMIAL
POLYNOMIALS H#LEAST SQUARES
RECORD METHOD

RSPLINE
#MADSM1
HLEAST SQUARES
HLEAST SCUARES

THOGONAL

06 3-SPAN
- IN\'EKPOLATION FOR SURFACES AND
HPROGRAM
#THREE CENTER

LCULATIONS ON THE 305 RAMAC
#O

N FORM CONT. INTERVAL VELOCITY =
RELAXATION PROG LAPLACES ECQUA IN
# UNCLE 1 DIFFUSION EQUATION IN
NUCLEAR-CODE
D VOLUMES IN FLAT END HOR]ZONTAL
L SYMMETRIC MATRICES ON THE 1620
REAL SYMMETRIC MATRICES ON 1620
AND STATISTICAL ANALYSIS PROGRAM
SYS 4 POINT POLY. INTERP. PROG.
SYSTEM PROFILE SMOOTHING PROGRAM
POLYNOMIAL INTERPOLATION PROGRAM

&
&

RLO
HMOVING AVERAGES OF TIME-SERIES
#ANALYZING SYSTEM FAILURE
GAMMA- DISTRIBUTION TO RAINFALL
RA. GAMMA DIST-SPEC REF RAINFALL
LOCITY FUNCTION FOR REFRACT. T/0
MUSH
#P ‘V—
#650 TO 704-709
#EARTHWORK
H#MISSING
TAL TERRAIN MODEL SYSTEM TERRAIN
INE FOR TRANS FROM REMING TO IBM
HPROGRAM AND
D DIFFERENTIATE UNEQUALLY SPACED
#SMOOTH AND DIFFERENTIATE
HREGRESSION ANALYSIS

#T09

H#STRAIN ROSETTE

HSTRAIN GAGE

HSTRAIN GAGE

#ATMOSPHERIC

HATMOSPHERIC

PEC REF RAINFALL DATA HFITTING
ELECTOR OF COMBINATIONS OF INPUT
HREAD TAPE

HMANIPULATE BCD-CODED

HDAYS BETWEEN

H#PRODUCTION

KUTTA INTEGRATION OF
RUNGE-KUTTA INTEGRATION-

FORTRAN MONITOR WITH SOURCE LANG

LC W/IMMED ACCESS BELL 111 HFL
H#SORT 2,

NVERT NO. FROM FLOATING TO FIXED
NVERT NC. FROM FIXED TO FLCATING
HFIXED AND FLCATING

HMURA FLOATING

KRDF3 MURA READ

HMURA READ

FORMAT HSCHENECTADY,
HFLOAYlNG POINT & FIXED POINI’
#WRITE 6-DIGIT

#MURA READ

H#MURA READ

ENSE LIGHT CONTROL
ENSE LIGHT CONTROL

LOATING BINARY ARITH.
HINTERPRETIVE FLOATING
H#VURA READ FLCATING
H#SKIPS 'ONE FILE ON A

ROGRAM

CIMALS AND TESTING RANDOMNESS OF
S OF DECIMALS ¥PRINTING CONSTANT
#MANAGEMENT

ND EMPLOYMENT SCHECULE HLINEAR
H#AN ECITOR FOR SAP SYMHOLIC
KTIME SERIES

HTIME SERIES

#
#ARBITRARY
#

#
HERCO FLOATING
#

#CUBE ROOT X

CUBE ROOT.

H#CUBEROOT SUBROUTINE

CUBIC EQUATION: #
CULVERT ANALYSIS

#CURE NUCLEAR-CODE' GROUP DIFFUS
CURRENTS H#CALCULATION OF ELE
CURVE ANALYSIS

HCURVE AND SURFACE FITTING ON E
CURVE FIT

CURVE FIT

CURVE FITTER

CURVE FITTING

CURVE FITTING

CURVE FITTING ¢ CARD #

CURVE FITTING # TAPE »

CURVE FITTING AND INTERPOLATIO
CURVE FITTING ROUTINE

CURVE FITTING ROUTINE.

CURVE FITTING ROUTINE

CURVE FITTING WITH ORTHOGONAL
CURVE FITTING- SIMULATED PLANT
CURVE PLOTTER SUBROUTINE

CUR PLOTTING SUBROUTINE

<
m

CURVE
CURVE SMOOTHING ROUTINE
CURVE-FITTING ROUTINE USING -OR
CURVE-FITTING ROUTINE

#CURVED BRIDGE PROGRAM

CURVED CONCRETE SLAB BRIDGE PR
CURVES HMINIMUM ARC LGTH
CURVES «

CURVES FOR SHORT RADIUS TURNS
& FILL-EARTHWORD VOLUME CA
AND FILL
CUT AND FILL
AND FILL
AND FILL
AND FILL PROGRAM

CvL # #SEISMOGRAM SY
CYLINDRICAL COORDINATE SYS #
CYLINDRICAL GEO NUCLEAR-CODE
CYLINDRICAL GEOMETRY CELL CODE
CYLINDRICAL TANKS #LIQUI
D/P SYS HEIGENVALUES OF REA
D/P SYSTEM HEIGENVALUES OF
DA-1 WPROFILE COMPARISION
DA-2 1 #DIGITAL TERRAIN MODEL
DA-3 HDIGITAL TERRAIN MODEL
DA-5 HKGENERAL PURPOSE
HDAEDALUS NUCLEAR-CODE MONTE CA

=
m

# CARD »
* TAPE

DAT.

DATA

DATA AFITTING OF THE
DATA HFITTING DATA TO TWO PA
DATA #LEAST SQ. DETER. OF VE
DATA ASSEMBLER AND PRINT ROUTI
DATA CALCULATIONS

DATA CARD CONVERSION.

DATA CHECK

DATA CORRELATION COEFFICIENTS
DATA EDIT PROGRAM TD-1 #DIGI
DATA EQU # #STRIDE « SUBROUT
DATA FILE SYSTEM'

DATA POINTS #SMOOTH AN
DATA POINTS

DATA PREPARATION

H#DATA PROCESSING OUTPUT ROUTINE
DATA PROCESSING PACKAGE

DATA REDUCTION

DATA REDUCTION # CARD

DATA REDUCTION * TAPE

DATA SUBROUTINE

DATA SUBROUTINE

DATA TO TWO PARA. GAMMA DIST-S
DATA. S
DATA.

DATA, INCLUDING I/0

DATES

DAY CALENDAR

HKDAYS BETWEEN DATES
#DBL. PREC. FLOATING PT.
#DBL. PREC. FLOATING PT.
#DE RELATIVIZE PROGRAM
DEBUG HKOFFLINE EDIT FOR
HDEBUGGING PROGRAMS

#DEBUGGING ROUTINE

DEC INTERP SYS 650 MAG DRUM CA
DECENDING

DECIMAL
DEC IMAL
DEC IMAL
DECIMAL
DEC IMAL
DECIMAL
DEC IMAL
DEC IMAL
DECIMAL
DEC IMAL
DECIMAL
HDECIMAL
ECIMAL
DECIMAL
DEC IMAL
DECIMAL
DECIMAL
DECIMAL TAPE AND PUNCHES
#DECIMAL TAPE OUMP
#DECIMAL-TO-BINARY CONVERSION P
#DECIMAL, OCTAL, BCD LOADER
HDECIMAL, OCTAL, BCD LOADER
H#DECIMAL, OCTAL, BCD LOADER
H#DECIMAL, OCTAL, BCO LOADER
DECIMALS #PRINTING CONSTANT DE
DECIMALS AND TESTING RANDOMNES
DECISION MAKING EXERCISE
DECISION RULE FCR PRODUCTION A
DECKS.

DECOMPOSITION AND ADJUSTMENT
DECOMPOSITION AND ADJUSTMENT

RUNGE-
MILNE,

T0 CO
T0 CO

HFIXER, A SUB.
HFLOATER-A SUB.
CARD INPUT

=3
c

FRACTION

FRACTION ROUTINE

INPUY PROGRAM-VARIABLE
INP

lNTEGER AND SIGN ON CR
INTEGER ROUTINE
INTEGERS ROUTINE
OUTPUT PROGRAM UNDER S
OUTPUT PROGRAM UNDER §
POINT SUBROUTINES
PRINT-EXTENDED RANGE F
ROUTINE

ROUTINE
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0650-03.1.029
0704-0280MUCRT
7070-08.3.005
0704-1028GC000
0650-09.2.059
0704-NUCLEAR
0650-09.4.007
0650-09.7.004
0650-06.0,021
070%-0483NA029
1620~07.0.004
0650-06.0.039
0704-0859GSL16
7090-1150RLRAT
1620-07.0.002
1620-07.0.001
0704-085865541
0704=077SRWGLS
0704-0T42RWLS3
0705-A0-003-0
0650-06.0.023
1620-09.4.009
0704-0284WHWH2
0705-A0-004-0
0704-0483NA029
7090-1241MADSM
0704-0636RHCF2
0709-0860RWCF
0650-09.2.018
0650~09.2.060
0704-0483NA029
7090-123618CUR
0650-09.2.020
0305-0942.001
0650-09.2.030
0650-09.2.004
1620-09.2.003
1620-09.2.002
0650-09.2.002
0650-09.6.018
0650-04.0.008
0650-08.2.010
7090-NUCLEAR
0650-09.7.005
1620-05.0.004
1620-05.0.003

-0
0650 09 2.062
0650-09.2.063
0650-09.2.073
0704=-NUCLEAR
0704-0335NYMA1
0704-1059WLFAT
0650-06.0.029
0650-06.0.051
0650~09.6.020
0704-0523SCMAP
0650-09.6.002
0709-0792AE650
0650-09.2.044
0650-06.0.055
0650-09.2.039
1401-01.4.013
1401-13.1.005
0704~0331CLSMD
0704-0223CLSMD
1620-01.6.001
0704-0512DMDPO
0709--UT-069
0650-09.5.004
1620-09.6.001
1620~09.6.002
0704~0341AAATM
0704-0436AAATM
0650-06.0.051
0704-0648AVSEL
0704-058 7NORTD
0704-0879MI4BC
0650-01.6.021
0650-10.3.004
0650-01.6.021
0704-0610RWDE2
0704-0610RWDE 3
0704-0230RS012
7090-1115GPFMS
0650-12.0.001
0704-0270G108U
0650-02.0.021
0650-01.5.009
7070~08.9.002
7070-08.9.001
0704-0325RS014
0704-0321MUFDL
0704-0283MURDF
0704-0283MURDF
0704-0204GSIN2
0704~0370RS01A
0704-0362NAM17
0704-0256MURD T
0704-0263MURDI
0704-0206NYOUT
0709-1026WPKO7
0650-02.0.009
0704-0370RS013 -
0650-01.6.020
0704-0283MURFD
0704-1144NCO14 -
0704-0425WBPTD
0704-0768UADBC
0704—0756RWINP
0704-0756RWINP
0704-0073UADEC
T090~1138RWINP
1401-11.0.004
1401-11.0.004
7070-12.9.002
0650-10.3.001
0704-0960MIEDS
0704-0861ERTSD
0704-0526TVTSD




HTIME SERIES DECOMPOSITION AND ADJUSTMENT
H#FLOATING POINT DEFINITE INTEGRAL EVALUATION
#DEFORT
#FN I1 NTH DEGREE LEAST SQU COEF COMPUTAT
HS1X DEGREE OF FREEDOM DYNAMIC TRAJ
HRADIANS TO DEGREES CONVERSION
¥DEGREES TO RADIUS CONVERSION
DELETE
DELETIONS

10N SUBROUTINE
ECTORY PROGRAM

#SORT
HCHAIN LOADING ADDITIONS &

HCALENDAR

HCHECKER

#HUMAN REACTION TIME

HSELF

H#BBC—~VIK BASEBALL

HBBC-VIK BASEBALL
HTRANSPORTATION PROBLEM =
RRELATION FUNCTION & CROSS—SPECT
~CORRELATION FUNCTION & SPECTRAL
KMAXTMUM

¥POWER SPECTRAL

HPOWER

FOR LINEAR INC. OF VELOCITY WITH
HKSMOOTHED ORDINATE AND

UTINE H#CONTINUOUS
. HCOMPUTES THE PARTIAL
HRESIDUALS AND

HBACK TRACE SUBROUTINE WHICH
HSUCKER ROD PUMP

OVARIANCE FOR NON-ORTH/D & STAT.

DEMONSTRATION

DEMONSTRATION PROGRAM
DEMONSTRATION ROUTINE
DEMONSTRATOR

DEMONSTRATOR » CARD #
DEMONSTRATOR & TAPE «

DENNIS TECHNIGQUE

DENS HCALCULATION OF CROSS-CO
DENSITY #CALCULATION OF AUTO
DENSITY FO GRANULAR MATERIALS
DENSIFY FUNCTION, FLOATING
DENSITY SPECTRUM

DEPTH ¥NORMAL MOVEOUT COMP.
DERIVATIVE

DERIVATIVE INTERPOLATION SUBRO
DERIVATIVE OF A FOURIER SERIES
DERIVATIVES OF GRAVITY
DESCRIBES FLOW OF CONTROL
DESIGN

DESIGN KANALY OF VARIANCE OR C

ULTICOMPONENT DISTILLATION TOWER DESIGN CALCULATIONS L1
HAUTOMATIC MINIMUM WEIGHT DESIGN OF STECL FRAMES
HROAD DESIGN PROGRAM
H#CONTINUOUS BEAM DESIGN PROGRAM
HDESIGN TEMPLATE PROGRAM
ANALYSIS OF TWO-LEVEL FACTORIAL DESIGNS H#IBM 650 PROGRAM FOR
#CONTOUR CHART OF TRIP DESIRES

ACARD SYSTEMS ERROR DETECTION AIDS

WERROR DETECTION SUBROUTINE
INEAR INC. OF VEL. HLEAST SC. DETER. FOR A VEL FUNCT. WITH L
R REFRACT. T/D DATA HLEAST SQ. DETER. OF VELOCITY FUNCTION FO
#SIMULTANEOUS REAL EQUATIONS, DETERMINANT
EAL HDETERMINANT AND EIGENVECTOR, R
R COMPLEX MATRIX. HDETERMINANT AND EIGENVECTOR FO
R REAL MATRIX HOETERMINANT AND EIGENVECTOR FO
HOETERMINANT EVALUATION
INE HDETERMINANT EVALUATING SUBROUT
# DOUBLE PRECISION DETERMINANT EVALUATION
T EXTRACTION HDETERMINANT EVALUATION AND ROO
SUBROUTINE. HDETERMINANT EVALUATOR FORTRAN
LY TRIANGULAR MATRICES HDETERMINANT EVALUATOR FOR NEAR
HDEYERMINANT EXPANSION
#DETERMINANT EXPANSTON

HEVALUATION OF DETERMINANTS
HGRID SYSTEM VOLUME DETERMINATION
FOR BENEDICT ECUATION OF STATE #DETERMINATION OF COEFFICIENTS
HEIGENVECTOR DETERMINATOR SUBROUTINE
A FITTED GAMMA DISTRIBUTION H#DETERMINING PROBABILITIES FROM
#RANDOM NORMAL DEVIATE SUBROUTINE.
HRANDOM NORMAL DEVIATES
RANDOM NUMBERS AND RANDOM NORMAL DEVIATES GENERATOR "
HWELLBORE DEVIATION RECORD
#650 DIAGNCSTIC

#FORTRAN I1
HPRINT BSS LOADER
T704~SAP FLOATING-PT. TRAP MATRIX
KT704-SAP-CODED MATRIX
AFLOW

OGRAM
HSAN
A/ HORDINARY
HDIFFERENTIATION AND PARTIAL
H#DIVIDED

DIAGNOSTICIAN

DIAGNOSTICS
DIAGONALIZATION
DIAGONALIZATION SUBROUTINE
DIAGRAMMING FOR THE IBM 650

H#DIATOMIC MOLECULAR INTEGRAL PR

DIEGO FREEWAY ASSIGNMENT

DIFF. EQUNS.SOLUTION /RUNGE-KU
DIFFER. OF RATIONAL FUNCT.
DIFFERENCE INTERPOLATION

#DIVIDED

#SIMULATES A DIGITAL

LINEAR REGRESSION PROCEDURE WITH
KTWO POINT BOUNDRY CONDITION
NTER SUBROU FOR SOLU OF ORDINARY
#SOLUTION OF N SIMULTANEOUS
#NUMERICAL SOLUTION OF

lRUNGE KUTTA ROUTINE FOR SOLVING

DIFFERENCE TABLE FORMATION
DIFFERENTIAL ANALYZER TO SOLVE
DIFFERENTIAL EQNS. H#NON-
DIFFERENTIAL EQU. SOLVER
DIFFERENTIAL EQUATION W1
DIFFERENTIAL EQUATIONS
DIFFERENTIAL EQUATIONS OF ORDE
DIFFERENTIAL EQUATION ON 650

HOIFFERENTIAL EQUATIONS ROUTINE

SYSTEM HDIFFERENTIAL EQUATION SOLVING
HSIMULTANEOUS PARTIAL DIFFERENTIAL EQUATIONS SOLVER

NE #SECOND ORDER DIFFERENTIAL EQUATION SUBROUTL

HDIFFERENTIAL
#FORTRAN DIFFERENTIAL
#DIFFERENTIAL
DIFFERENTIAL
DIFFERENTIAL
DIFFERENTIAL
DIFFERENTTAL
DIFFERENTIAL
HDIFFERENTIAL FOURIER SYNTHESIS
#NUM SOLU OF ORDINARY DIFFERENTIAL W/AUTO ERROR ANAL

HSMOOTH AND DIFFERENTIATE DATA POINTS
DATA POINTS #SMOOTH AND DIFFERENTIATE UNEQUALLY SPACED
HLAGRANGIAN INTERPOLATION AND/OR DIFFERENTIATION
FFER. OF RATIONAL FUNCT. HDIFFERENTIATION AND PARTIAL DI
ON HDIFFERENTIATION OR INTERPOLATI

#SOLUTION OF HEAT DIFFUSION ECUATION

CAL GEO NUCLEAR-CODE # UNCLE 1 DIFFUSION EQUATION IN CYLINDRI
PACE NUCLEAR-CODE # UNCLE 11 DIFFUSION EQUATION IN X, YO S
NSION NUCLEAR-CODE #UNCLE 3 DIFFUSION EQUATION IN ONE DIME
NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL
NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL
NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL
NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL
NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL
NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL
NUCLEAR-CODE GROUP DIFFUSTON ONE-DIMENSIONAL
NUCLEAR-CODE GROUP DIFFUSION THREE-DIMENSIONAL
NUCLEAR-CODE GROUP DIFFUSION THREE-DIMENSIONAL
NUCLEAR-CODE GROUP DIFFUSION TwO-DIMENSIONAL
NUCLEAR-CODE GROUP DIFFUSION TWO-DIMENSIONAL
NUCLEAR-CODE GROUP DIFFUSION TWO-DIMENSIONAL
NUCLEAR-CODE GROUP DIFFUSION TwO-DIMENSIONAL
#PDQ2-90 NUCLEAR—-CODE GROUP DIFFUSION TWO-DIMENSIONAL

EQUATIONS SOLVER
EQUATIONS
EQUATION
EQUATIONS SYSTEM
EQUATIONS SYSTEM
EQUATIONS
EQUATION
EQUATIONS

HFLOATING POINT ORDINARY
HFLOATING POINT ORDINARY
HELLIPTIC PARTIAL

#NUMERICAL SOLUTION OF LEGENDRES
HACMINT ADAMS INTEGRATION OF

YSIS

=
m

HWANDA 2,3
H#WANDA-4

HAMODULUS 11 SELF-CHECKING
HEKACT-10
UBROUT INE HA 6

DIGIT CALCULATOR
DIGIT CONVERSION
DIGIT FLOATING POINT ARCSINE S

7090-1145ERTSD
0704-0624RWDL2
0704-0451CLOFR
0704-0848ARPLN
0704-0821LRSFD
7070-08.1.009
7070-0841.008
0650--UT-106
0650--UT~104
0705-18 0009
0704-0282PKCKR
0650-11.0.005
1620-11.0.010
1620-11.0.007
1620-11.0.008
7070-12.9.001
0650-06.0.050
0650-06.0.049
0650-09.2.012
0704-0577RWPS2
0704-0897AAPDS
0650~09.6.019
7090-1248M0S00
0704-0760GECDI
0704-07881BPOF
0650-09.6.008
0704-0907NUBAC
0650-09.6.007
0650-06.0.059
1620-09.3.002
0650-09.2.052
0650-09.2.029
0650-09.2.064
0650-09.2.032
0650-07.0.019
0650-09.2.016
1401--AT-017
7090-1217NUTRA
0650-09.6.016
0650-09.6.020
0704-0116CLSME
0704-0223CLDET
0704-0116CLDET
0704-0116CLDET
0704-0110GLDEV
0704-0355GMDET
0704-0356CA002
0704-0514NA029
0704-0635RWDET
0704-0635RWDET
0704-0435MACEQ
0709-0991MACEQ
1620-05.0.005
0650-09.6.009
0650-09.3.001
0704-0635RWVCT
0650-06.0.040
0704-0550CSDEV
0650-06.0.035
7070-11.7.001
0650-09.6.001
0650-01.6.052
1620-01.6.019
0704-0830MINOL
0704-0705MIHDT
0704-0697TMIHDI
0650-12.0.003
0704-0849MIDIA
0650-09.2.043
7090-1205NUDEQ
0704-0445PEPAR
0704-0116CLDDT
0704-0116CLODT
0704-0319GLDAS
0704-1119ERNLR
0704-0238ATTPI
0650-04.0.005
0650-04.0.011
0650-04.0.013
0650-07.0.005
0704-0248CLDEG
0704-0144PKNTD
0704-1043JPSRC
0704-1073BCDIF
0704-0825JPDLQ
0704-0451CLDEQ
0704-0762RFDCO
0704-0525PKNTD
0704-0525PKNID
0704-06T4RWSPA
1401-11.0.002
7090-1131AS5012
0650-08.4.002
0650-04.0.012
0704-0223CLSMD
0704-0331CLSMD
0704-0762RFEOQ
0704-0445PEPAR
7090-1235RWDIC
0650-08.1.004
0650-08.2.010
0650~-08.2.011
0650-08.2.012
0704-NUCLEAR
0704—-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
7090-NUCLEAR
T7090-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704=-NUCLEAR
0704-NUCLEAR
7090-NUCLEAR
7070-02.9.001
0705-EK-002-0
0704-06491BASN

TO SOLVE HSIMULATES A
OF POWER SYS NETWORK #IMPROVED
ERRAIN DATA EDIT PROGRAM TD-1
ORIZONTAL ALIGNMENT PROGRAMS
ZRTICAL ALIGNMENT PROGRAMS
RELIFINARY EARTHWORK PROGRAM

INT POLY. INTERP. PROG. DA-2 1
ROFILE SMOOTHING PROGRAM DA-3
ICLE 3 DIFFUSION EQUATION IN ONE
H#SINGLE

DIGITAL
DIGITAL
HDIGITAL
#DIGITAL
#DIGITAL
HDIGITAL

DIFFERENTIAL ANALYZER
SHORT CIRCUIT SOLUTION
TERRAIN MODEL SYSTEM T
TERRAIN MODEL SYSTEM H
TERRAIN MODEL SYSTEM V
TERRAIN MODEL SYSTEM P
H#DIGITAL TERRAIN MODEL SYS 4 PO
HDIGITAL TERRAIN MODEL SYSTEM P
DIMENSION NUCLEAR-CODE ¥
DIMENSION SYMBOLIC FORTRAN Il

NPUT SUBROUTINE

N TAPE HTO WRITE 2 DIMENSIONAL ARRAY BINARY INFO
R HMULTI-MATERIAL ONE DIMENSIONAL HEAT EQUATION SOLV
DURE HTHREE DIMENSIONAL LEAST SQUARES PROC
E # LIL ABNER A FEW-GROUP ONE DIMENSIONAL PROGRAM NUCLEAR-CO
AN DIMENSIONAL TABLE LOOK UP
HTHREE DIMENSIONAL TICK-TACK-TOE
HCOLUMN BINARY DISASSEMBLY PROGRAM
¥ROW BINARY DISASSEMBLY PROGRAM
#7300 DISC 10CS
H10CS 1405 DISK « SEE 1410-PR-108 +#
‘RT PRC. GENERAT. CARD/TAPE/1405 DISK * SEE 1410-PR-108 « HREP
HDISK FILE PROTECTION
HLOAC AND UNLOAD DISK FILE 1
HZERO DISK FILE 1/CDE5/CD
HLOAD 2 UNLOAD DISK FILE 2
HDISK UTILITIES

H#SQUAR
HMURA STX
#

E MATRIX TRANSPOSED ON ITSELF OR DISPLACED IN CORE
COLUMN FRACTION CATHODE RAY TUBE DISPLAY
GENERAL ALPHANUMERIC CATHODE RAY DISPLAY

HFUNCTION DISPLAY PROGRAM.

HANALYSIS OF COVARIANCE DISPROP. SUBCLASS NUMBERS

HANALYSIS OF VARIANCE
NO. GENERATOR, MAXWECLL—-BOLTZMANN
HFITTING DATA TO TWO PARA. GAMMA

#MULTICOMPONENT
ULATIONS HMULTICOMPONENT
ERS. HNORMALLY
ERS. HNORMALLY

HMOMENT
HKMOMENT
UM ERROR ROUTINE FOR STEAM TABLE

ROBABILITIES FROM A FITTED GAMMA
# P-3 FLUX
E CALCULATION HMOMENT

NUCLEAR-CODE # TEMPERATURE

A PIPE NETWORK

HOVERHEAD ELECTRICAL

BFITTING OF THE GAMMA-

ANDOM NO. GENERATOR, EXPONENTIAL
HRANDOM NO. GENERATOR, GAUSSIAN

RANDOM NUMBER GENERATOR, CAUCHY
oD HFLUID FLOW
H#NON-PARAMETRICAL TEST OF

HOOUBLE PRECISION FLOATING
H#DOUBLE PRECISION FLOATING
HOVERFLOW, UNDERFLOW, AND
BINARY ARITH. H#NORMALIZED
X ELEMENT BY ELEMENT MULTIPLY OR
ON
TION

+DISPROP. SUBCLASS NUMBERS
DIST. FT. PT. HRANDOM
DIST-SPEC REF RAINFALL DATA
DISTILLATION PROGRAM.
DISTILLATION TOWER DESIGN CALC
DISTRIBUTED PSEUDO-RANDOM NUMB
DISTRIBUTED PSEUDO-RANDOM NUMB
DISTRIBUTION

DISTRIBUTION

DISTRIBUTION HMINIM
DISTRIBUTION HDETERMINING P
DISTRIBUTION NUCLEAR-CODE
DISTRIBUTION AND INFLUENCE LIN
DISTRIBUTION IN FUEL ELEMENTS
HDISTRIBUTION OF WATER FLOW IN
HDISTRIBUTION PROGRAM GENERATOR
DISTRIBUTION SYSTEMS ANALYSIS
DISTRIBUTION TO RAINFALL DATA
DISTRIBUTION. FT.PT. H#R
DISTRIBUTION. FT. PT.
DISTRIBUTION. FT. PT.
DISTRIBUTION. HARDY CROSS MEYH
DISTRIBUTIONS.

HDIVERSITY STUDY

DIVIDE

DIVIDE

DIVIDE CHECK TEST

DIVIDE-EXTENDED RANGE FLOATING
DIVIDE, REAL H#MATRI
H#DIVIDED DIFFERENCE INTERPOLATI
HDIVIDED DIFFERENCE TABLE FORMA

H4DOUBLE PRECISION FLOATING POINT DIVISION
#PROGRAMMED DIVISION FOR THE RAMAC 305
S HTIME DOMAIN FILTERING OF SEISMOGRAM
# DONATE NUCLEAR-CODE
NG POINT SOAP INTERPRETIVE ROU #DOPSIR DOUBLE PRECISION FLOATI
HVECTOR DOT PRODUCT
HNUMERICAL INTEGRATION OF THE DOUBLE INTEGRAL
HDOUBLE INTEGRATION SUBROUTINE
H#DOUBLE INTERPOLATION
HSINGLE OR DOUBLE INTERPOLATION SUBROUTIN

E
RE-ROOT SUBROUTINE.

HDOUBLE PREC. FLOATING PT. SQUA
ENTIAL SUBROUTINE H#DOUBLE PREC. FLOATING PT EXPON
HZEROS OF A POLYNOMIAL IN DOUBLE PRECISION
HFLOATING POINT DCUBLE PRECISION ABSTRACTION
ED POINT/ HMURA DOUBLE PRECISION ADDITION /FIX
H#MURA FLOATING POINT DOUBLE PRECISION ADDITION
SUBROUTINE. HDOUBLE PRECISION ARCSIN/ARCCOS
NSTRUCTICN HDOUBLE PRECISION ARC TANGENT 1
H#FLOATING POINT DOUBLE PRECISION ARITHMETICS.
CKAGE HFORTRAN DOUBLE PRECISION ARITHMETIC PA
HPK CLAD & PK STOD - DOUBLE PRECISION CLEAR AND ADD
METIC PACKAGE. HOOUBLE. PRECISION COMPLEX ARITH
ND FMP HDOUBLE PRECISION COMPLEX FAD A
FMP, AND FDP HDOUBLE PRECISION COMPLEX FAD,
VALUATION ¥ DOUBLE PRECISION DETERMINANT E
NSTRUCTION HINTERPRETABLE DOUBLE PRECISION EXPONENTIAL I
T SOAP INTERPRETIVE ROU H#COPSIR DOUBLE PRECISION FLOATING POIN
T INTERPRETIVE SUBROUTINE HDOUBLE PRECISION FLOATING POIN
T LOAD SUBROUTINE HDOUBLE PRECISION FLOATING POIN
T PRINT SUBROUTINE H#DOUBLE PRECISION FLOATING POIN
HDOUBLE PRECISION FLOATING ADD
DE KDOUBLE PRECISION FLOATING DIVI
T PRINT SUBROUTINE #DOUBLE PRECISION FLOATING POIN
T ADDITION HPARTIAL DOUBLE PRECISION FLOATING POIN
T ADDITION DOUBLE PRECISION FLOATING POIN
T OIVISION #DOUBLEC PRECISION FLOATING POIN
T MULTIPLICATICN #DCUBLE PRECISION FLOATING POLN
T CARD INPUT HDOUBLE PRECISION FLOATING POIN
T EXPONENTIAL SUBROUTINE HDOUBLE PRECISION FLOATING POIN
T EXPONENTIAL ROUTINE. H#DOUBLE PRECISION FLOATING POIN
T ARCTANGENT SUBROUTINE H#OOUBLE PRECISION FLOATING POIN
DE HKDOUBLE PRECISION FLOATING DIVI
1PLY H#DOUBLE PRECISION FLOATING MULT
#DOUBLE PRECISION FLOATING ADD
H#SINGLE PRECISION TO DOUBLE PRECISION FORTRAN INPUT
DOUBLE PRECISION INPUT.
10N. HOOUBLE PRECISION INPUT CONVERS
#DOUBLE PRECISION INPUT SCALING
TRUCTICN HINTERPRETABLE DOUBLE PRECISION LOGARITHM INS
ION H#DOUBLE PRECISION MATRIX INVERS
HDOUBLE PRECISION MATRIX INVERS
LICATION. H#DOUBLE PRECISION MATRIX MULTIP
ON AND SUBTRACTION. HDOUBLE PRECISION MATRIX ADDITI
MULTIPLICATION HDOUBLE PRECISION MATRIX SCALAR
LICATION HDOUBLE PRECISION MATRIX MULTIP
G HDOUBLE PRECISION OUTPUT SCALIN
H#DOUBLE PRECISION QUTPUT.
RTRAN HDOUBLE PRECISION OUTPUT FOR FO

PP TP RO RO PP PP P PR P PR TN PO E PR OPIP PPN CEP P PR C NP PP PO PO PO PO PPN PP PR PO PP PC PP PP P PO PP EC PP PPPPPPPOIOCRIDNODCTIOCICO D @

0704-0319GLDAS
0650-09.4.004
0650-09.2.039
0650-09.2.040
0650-09.2.041
0650-09.2.042
0650-09.2.062
0650-09.2.063
0650-08.2.012
0704-0848ARINS
0704-0910NUWTB
0704-0652RWHF 2
0704-0533CF009
0650-08.2.007
7090-1204MACUR
0650-11.0.002
0704-0TB4GECDS
0704~0T84GERDS
7070--10-905
1410~
1410~

0650--UT-102
0650--UT-104
1410--UT-107
0704-0661GDF02
0704-0310MUSCP
0704-0314MUSCP
0704-0484MIFDP
0650-06.0.057
0650-06.0.058
0704-07430RMAX
0650-06.0.051
0704-11861BDST
1620-09.3.002
0704-0578RWND2
0704-0578RWND2
0650-09.2.005
0650-09.2.009
7090-1095WHOSE
0650-06.0.C40
0650-08.2.014
0650-09.2.033
0650-08.2.02¢
1620-09.7.001
0650-06.0.060
0650-09.4.008
0650-06.0.029
0704-07430REXP
0704-07430RGAU
0704-07430RCAU
0650-09.7.007
0704-0815PFTNP
1401-09.4.001
0704-0223CLOPD
7070-08.4.001
0704-0248CLOUD
0704-0370RS013
0704-0273CLMMD
0704-0116CLDDI
0704-0116CLDDT
0704-0650RWFDV
0305--LM-005
0650-09.6.021
0650-0 «005
0650-02.0.01C
0704-0223CLMVP
0650-07.0.010
0704-0368NA275
0704-0355GMOTA
0704-1129AQALL
0704-07271BSCD
0709-08391BEXD
0704-0766ANC20
0704-0110GLDPA
0704-0256MUDPA
0704-0280MUDPA
0704-0538NOASD
0704-0423BSATN
0704-0417PFSDP
7090-1122NRNPR
0704-0525PKCLA
0704-064 TNPDFC
0704-0223CLDPC
0704-0223CLOPC
0704-0356CA002
0704-0385BSEXP
0650-02.0.010
0704-0385BSINT
0704-03858SCON
0704-0385BS0UT
0704-0223CLDPA
0704-0223CLDPD
0704-0529850UT
0704-0650RWADD
0704-0650RWOPF
0704-0650RWFDV
0704-0650RWMUL
0704-0650RWREA
0704-08061BEXD
0704-0931PKEXP
0709-1148N0DPA
7070-08.4.001
7070-08.4.002
7070-08.4.003
0709-120INRDIC
0704-0577RWDPN
0704-0585CA006
0704-0334NA022
0704-0385BSLNX
0650-05.2.009
0704-0405PF10P
0704-0699AMDPH
Q704-0744AMDPA
0704-0759AMDPS
7070-10.1.001
0704-0334NA022
0704-0577RWOPT
0709-1202NRDOC




OT EXTRACTION PROGRAM #DOUBLE PRECISION POLYNOMIAL RO
#INTERPRETER FOR 650 DOUBLE PRECISION PROGRAMS.
ILITY #DOUBLE. PRECISION SIGN COMPATIB
REAL EQUATIONS, # DOUBLE PRECISION SIMULTANEOUS
EQUATION SOLVER #LARGE DOUBLE PRECISION SIMULTANEOUS
NE #DOUBLE PRECISION SIN-COS ROUTI

NE #INTERPRETABLE DOUBLE PRECISION SINE AND COSI
NSTRUCTION #INTERPRETABLE DOUBLE PRECISION SQUARE ROOT 1
OUTINE #DOUBLE PRECISION SQUARE ROOT R
CKAGE 1. ¥ UNNORMALIZED DOUBLE~PRECISION ARITHMETIC PA
CKAGE 2. # UNNORMALIZED DOUBLE-PRECISION ARITHMETIC PA

#FLOATING-POINT DOUBLE-PRECISION

T ARITHMETIC PACKAGE #DOUBLE-PRECISION

T INTERPRETIVE PACKAGE. #DOUBLE-PRECISION

T ARITHMETIC #INTERPRETIVE DOUBLE~PRECISION

T PACKAGE #FORTRAN II DOUBLE-PRECISION

RY MATRIX CONVERSION PROG #DOUBLE-PRECISION

#FLOATING-POINT DOUBLE-PRECISION

#LINEAR SYSTEM SOLUTION IN DOUBLE-PRECISION

SESTIMATION FROM DOUBLY TRUNCATION SAMPLES

H#DRACO NUCLEAR-CODE BURNUP
DRUM AND IAS

CUBE ROOT
FLOATING-POIN
FLOATING-POIN
FLOATING-POIN
FLOATING-POIN
FLOATING BINA
SQUARE ROOT

c
2

#STOP NUMBER

111 HRFL DEC INTERP SYS 650 MAG DRUM CALC W/IMMED ACCESS BELL
CAL INTERPRETIVE SYS FOR IBM MAG DRUM CALCULATOR HSTATISTI
BELL TRANS PROG FOR 650-653 MAG DRUM CONE STGE COMPU #MOD
#BINARY TAPE OR DRUM DUMP
H#SELF-LOADING DRUM RESET PROGRAM
#READ WRITE DRUM.

HKDUMP STORAGE, CORE, DRUM, AND TAPES

#DUMP STORAGE, CORE, DRUM, AND TAPES
SET AND. CLEAR CORE AND N LOGICAL DRUMS #
ARD IMAGES FROM TAPE TO CORE AND DRUMS #LOAD BINARY C

ROGRAM EW-1
AM EA-2

#DTM RECONNAISSANCE EARTHWORK P
#DTM-ZONE COST EVALUATION PROGR
#7070 DUAL PROGRAM PROCESSING SYSTEM
#DUMMY FRONT END CARD FOR 709-7
DUMP
DUMP
DUMP
DUMP
DuMP
DuMP
ouMpP
ouMp
DuMP
DUMP
DUMP
DUMP
DUMP
DUMP
DUMP
DUMP
DUMP
#MULTIPLE PROGRAM DUMP
#MEMORY DUMP

#TAPE DUMP

#FORTRAN DUMP

'uunp

090, CHANNEL A
#STORAGE
#ON-LINE STORAGE
#MURA FLOATING DECIMAL
#BINARY TAPE OR DRUM
#MURA INTEGER
#MURA OCTAL
#MURA FRACTION
#MEMORY COMPARISON
" 704 OCTAL-DECIMAL
#DEC IMAL TAPE
FON LINE OCTAL
TAL MNENONIC FLOATING POINT CORE
HBINARY TAPE
JPOSY MORTEM
DYNAMIC
IUNIVERSAL MEMORY

#0C

AND CONDENSING ROUTINE
AND LOAD ROUTINE FOR IBM
AND LOADER

AND RELOAD ROUTINE

FOR THE 709/0CTAL PRINT/
PROGRAM

STORAGE, CORE, DRUM, AND
P STORAGE, CORE, DRUM, AND
SUBROUTINE

650 « SOSF =

TAPES
‘FN ll FLOATING POINT OR lNTEGER DUHP

HTAPE

#TAPE

#TAPE

#1401 TAPE
#NUMERIC TAPE
#TAPE

DUPLICATE AND COMPARE
DUPLICATION
DUPLICATION AND/OR COMPARE.
DUPLICATION OR COMPARE
OUPLICATOR AND CORRECTOR
DUPLICATOR FOR THE 709
BSELECTIVE FILE DUPLICATOR ROUTINE
#TAPE EDITOR AND DUPLICATOR WITH COMPARE

MR DYANA DYNAMICS ANALYZER-PROGRA
#DYNAMIC ACCESS TO MEMORY PROGR
#DYNAMIC DUMP
DYNAMIC TRAJECTORY PROGRAM
DYNAMICS ANALYZER-PROGRAMMER

#

MMER
AM

#SIX DEGREE OF FREEDOM
H#GMR DYANA

#A FLOATING POINT
BINARY ARITH. ¥NORMALIZED
DTM-ZONE COST EVALUATION PROGRAM

AT 10 AT SINH AT C
TO X-EXTENDED RANGE FLOATING
EA-2
HEARTHWORK DATA CHECK
HEARTHWORK LINE SHIFT
TERRAIN MODEL SYSTEM PRELIMINARY EARTHWORK PROGRAM
#GEORGIA EARTHWORK PROGRAM
#DTM RECONNAISSANCE EARTHWORK PROGRAM EW-1
SFER TRACING HEASTMAN KODAK CON. EDISON TRAN
TELY MAKING PROGRAMMING LANGUAGE EASY #SYSTEM IMMEDIA
READ A CHRONO-LOG CLOCK VIA 716 ECHO ENTRY #ROUTINES TO
ENG ELEC SYS PROG 18 HSELEC ECON. COND. SIZE-SPEC CASE NEW
H#FORECASTING BY ECONOMETRIC SYSTEMS
KFORECASTING BY ECONOMETRIC SYSTEMS
HFORECASTING BY ECONOMETRIC SYSTEMS
. HECONOMIC CONDUCTOR STUDY
#ECONOMIC CONDUCTOR SIZE SELECT
ECONOMIC TIME SERIES
EDISON TRANSFER TRACING
EDIT
EOIT
EDIT
EDIT
EDIT
EDIT

MURA FIXED POINT LOGARITHM, BASE E
#MURA EXPONENTIAL, BASE E
#LOG 10 Ay LN E A
#FLOATING POINT E A, 10 A, SINH A, COSH A
E
E

#DIGITAL

ION BY KELVINS LAW
#SEASONAL ADJUSTMENT OF
#EASTMAN KODAK CON.
H#TAPE
#SPS TO FORTRAN SUBROUTINE
#SPS TO FORTRAN SUBROUTINE
SUBROUTINE ADDITIONS TO FCRTRAN
HPRE-ASSEMBLY
NOFFLINE

# REVISION #
DECK

FOR AUTOCODER III
FOR FORTRAN MONITOR WITH

HOPEN
SOFRCE LANG DEBUG

ERRAIN MODEL SYSTEM TERRAIN DATA EDIT PROGRAM TD-1 #DIGITAL T
RIDA EDIT SUBROUTINE # CARD =
REDIT SUBROUTINE = CARD #
#1620 EDIT SUBROUTINE =TAPE e
#709 SYMBOLIC TAPE EDITING PROGRAM
#653 FORTRAN EDITOR
#SQUOZE TAPE EDITOR
HRESTART PROGRAM FOR RHE BINARY EDITOR /RL 0400/
PARE HKTAPE EDITOR AND DUPLICATOR WITH COM
HEDITOR AND TRANSLATOR
CODE SCRAP. H#INPUT EDITUR FOR MULTIPLE REGRESSION

90 COMPATIBILITY #B1 EDITOR £QR PROGRAMMED 704/709/
AN EDITOR FOR SAP SYMBOLIC DECKS.

KMURA EFFECTIVE ADDRESS SEARCH ROUTI
H#ESCAPE = EFFORTLESS SYS CALCUL AND PRIN
HEIGENVALUE COMPUTATION.
#EIGENVALUE FOR SYMMETRIC MATRI

NE
TING EVERYTHING =

CES IN FLOATING POINT

0709-1215AQE73
0704-0583BEL1D
0704-0417PFCSF
0704-0356CA001
7090-1149AS012
0704-09290LDPS
0704-0385BSSEC
0704-03858SSQR
7070-08.3.006
0704-0614NUUDP
0704-0614NUUDP
0704-0525PKCBR
0704-0525PKDOU
0704-0525PK IND
0704-0525PK INT
0704-0807GDA0O1
0704-0329NYDFM
0704-0525PKSQR
0704-0543PFSLD
0704-0878BEMSD
0704-NUCLEAR
0650-01.6.027
06500240021
0650~06.0.017
0650-02.1.011
0704-0213NYBTD
0704-0376UAZUR
0704-0647NPRWD
0704-0496CSDS2
0704-0420CSDS1
0704-0443LL024
0704-0395LL010
0650-09.2.072
0650~09.2.086
7070-03.2.001
7090~1123WPS02
0650-01.3.007
0650-01.6.030
0704-0321MUFDD
0704-0213NYBTV
0704-0251MUIND
0704-0251MUOCD
0704-0253MUFRD
0704-0931PKCOM
0704-0932E00DD
0704-0425WBPTD
0704-0499CMOCO
0709-0633WDOMF
1401-01.4.008
1620-01.5.004
1620-01.6.015
0650-01.6.028
0650-01.2.012
0650-01.5.004
0650-01.3.008
0709-0502RLTD9
0704-0898NUDUM
0704-0496CSDS2
0704-0420CSDS1
0704-0848ARDMP
1401-13.1.007
0709-0887PPTDA
0705~18 0007
0709-0717NA098
1401-13.1.001
1620--M1-016
0709-0502RLTS9
0709-0922AXSFD
0704-0318GMTED
0704-0930GMDYA
0704-0395LL002
1620-01.6.015
0704-0821LRSFD
0704-0930GMDYA
0704-0283MULOG
0704-0256MUEXP
0650-03.1.013
0650-03.1.020
0650-03.1.020
0704-0370RS013
0650-09.2.086
0650-09.2.044
0650-09.2.022
0650-09.2.042
0650-09.2.055
0650-09.2.072
0705-EK 0003
0704-1096TVSMP
0704~08430RCLK
1620-09.4.004
0704-09631B3FE
0704-09631B4FE
0709-09631B9FE
0650-09.4.009
1620-09.4.005
0650-06.0.041
0705-EK 0003
1620-01.5.003
1620-01.6.007
1620-01.6.009
0704-1081LROSR
0705-SR-003-0
7090-1115GPFMS
0650-09.2.039
1620-01.6.005
1620-01.6.011
1620-01.6.010
0709-0995FDEDT
0650-01.6.053
0709-1000RSEDT
0709-1032RL041
0704-0318GMTED
0704-0267TPKEDT
0704-0749SCIEM
0709-1031RL040
0704-0960MIEDS
0704-0253MUEAS
1401-01.4.010
0704-0405PFMVP
0704-0260NA189

PE ®
ARD *
RCUIT CURRENTS KCALCULATION OF
S ANALYSIS KOVERHEAD

ENT STABILITY CALCULAT!ONS
D[VIDE. REAL MATRIX
#MATRIX ELEHFNT BY
TEM"ERAYURE DISTRIBUTION IN FUEL
#COMPUTATION OF BRIDGE SCREED
HSKEWED BRIDGE

¥MATRIX INVERSION BY GAUSSIAN

D INCOMPLETE.
H#INCOMPLETE
H#MURA COMPLETE
T KIND H#COMPLETE
EQUATIONS

#CIRCULAR AND
DECISION RULE FOR PRODUCTION AND

A HDUMMY FRONT
KFORTRAN

KS #LIQUID VOLUMES IN FLAT

R-CODE # NEUTRON
C ECON. COND., SIZE-SPEC CASE NEW
NIV OF HOUSTON ASSEMBLR FOR PROC
#ART 1 NUCLEAR-CODE

HABRAC-01 NUCLEAR-CODE

#ATBAC NUCLEAR-CODE

#ART 04 NUCLEAR-CODE

#BINTO NUCLEAR-CODE

#F0020 NUCLEAR-CODE

#HEAT NUCLEAR-CODE

#PROP AND JET NUCLEAR-CODE

#SET CODES NUCLEAR-CODE

#TEMP-2 NUCLEAR-CODE

HTURF=6 NUCLEAR-CODE

#WB TSG-1 NUCLEAR-CODE

H#PECAN NUCLEAR-CODE

#STDY-3 NUCLEAR-CODE

#AIMFIRE NUCLEAR-CODE

HTEXAS

# ENSIGN CODE

ERATURE CF SATURATED LIQUID FROM
SSED LIQUID

ME OF SUPERHEATED STEAM

ME OF SATURATED VAPOR

SUPERHEAT OR WET REGIONS
WET REGIONS H#ENTHALPY OR
H#ENTHALPY AND

ERHEATED STEAM HENTHALPY
URATED VAPOR HENTHALPY
A CHRONO-LOG CLOCK VIA 716 ECHO
E INTERPRETIVE ROUTINE

UNGE-KUTTA INTEGRAT. OF 2ND ORD.
SION PROCEDURE WITH DIFFERENTIAL
OR TRANS FROM REMING TO IBM DATA

ION OF SPECIAL FORM OF 2ND ORDER
T BOUNDRY CONDITION DIFFERENTIAL
SYS HRELAXATION PROG LAPLACES
HAITKENS INTERPOLATION FOR N

T #CURVE AND SURFACE FITTING ON
SOLUTION OF SIMULTANEOUS LINEAR
ES FRELAXATION PROG LAPLACES
€S HRELAXATION PROG POISSONS
#SOLUTION OF HEAT DIFFUSION
#SOLUTION OF RADIAL SCHRODINGER
IT SCLUTION OF THE GENERAL CUuBIC
EDIFFERENTIAL

#SOLUTION OF SIMULTANEOUS LINEAR
LUTION OF LEGENDRES DIFFERENTIAL
OR SOLU OF ORDINARY DIFFERENTIAL
OF LAPLACE POISSON AND HEAT FLOW
#SOLUTION OF GENERAL MATRIX

RITH. #SOLUTION OF MATRIX
RITH. #SOLUTION OF MATRIX
AR-CODE # UNCLE 11 DIFFUSION
CLEAR-CODE # UNCLE 1 DIFFUSION
EAR-CODE HUNCLE 3 DIFFUSION
IGROUP P3, THE NEUTRON TRANSPORT

ION OF COEFFICIENTS FOR BENEDICT

HERMITIAN MATRIX. #PRELIM. EIGENVALUE PROB. OF A COMPLEX
#EIGENVALUE SOLUTION, REAL
#EIGENVALUE SOLUTION, COMPLEX
WEIGENVALUE SOLUTION, REAL
. WEIGENVALUE SUBROUTINE
RAM. #FORTRAN 2 EIGENVALUE-EIGENVECTOR SUBPROG
#COMPLEX AND REAL EIGENVALUES
A MATRIX #TO OBTAIN EIGENVALUES & EIGENVECTORS OF
F NON-SYMMETRIC SQUARE MATRIX FEIGENVALUES AND EIGENVECTORS O
F THE PRODUCT OF A AND X. #EIGENVALUES AND EIGENVECTORS O
F A REAL SYMMETRIC MATRIX HEIGENVALUES AND EIGENVECTORS 0
YMMETRIC MATRIX - FI #EIGENVALUES AND EIGENVECTORS S
F REAL SYMMETRIC MATRICES HEIGENVALUES AND EIGENVECTORS O
F A HERMITIAN MATRIX. #EIGENVALUES AND EIGENVECTORS O
JEALy SYMMETRIC MATRIX. HEIGENVALUES AND VECTORS OF A-R
MATRICES BY THE JACOBI METHOD H#EIGENVALUES OF REAL SYMMETRIC
H#REAL EIGENVALUES OF REAL MATRICES
MATRICES ON 1620 D/P SYSTEM #EIGENVALUES OF REAL SYMMETRIC
MATRICES ON THE 1620 D/P SYS HEIGENVALUES OF REAL SYMMETRIC
UTINE HEIGENVECTOR DETERMINATOR SUBRO
. FDETERMINANT AND EIGENVECTOR FOR .COMPLEX MATRIX
#DETERMINANT AND EIGENVECTOR FOR REAL MATRIX
#DETERMINANT AND EIGENVECTOR, REAL
SQUARE MATRIX HEIGENVALUES AND EIGENVECTORS OF NON-SYMMETRIC
TRIX. HEIGENVALUES AND EIGENVECTORS OF A HERMITIAN MA
ATO OBTAIN EIGENVALUES & EIGENVECTORS OF A MATRIX
IC MATRIX #EIGENVALUES AND EIGENVECTYORS OF A REAL SYMMETR
MATRICES #EIGENVALUES AND EIGENVECTORS OF REAL SYMMETRIC
A AND X. HEIGENVALUES AND EIGENVECTORS OF THE PRODUCT OF
- FI BEIGENVALUES AND EIGENVECTORS SYMMETRIC MATRIX
HEIGHT-PER-CARD LOADING ROUTINE
HEKACT~10 DIGIT CONVERSION
ON. COND. SIZE-SPEC CASE NEW ENG ELEC SYS PROG 18 H#SELEC EC
ACT. OF RECIPROCATING COMP. WITH ELEC. COMP. #CALC. PERF. CHAR

HELECTRIC LOAD FLOW PROGRAM #» T
HELECTRIC LOAD FLOW PROGRAM # C
ELECTRIC POWER SYSTEM SHORT-CI
ELECTRICAL DISTRIBUTION SYSTEM
HELECTRICAL POWER SYSTEM TRANSI
ELEMENT BY ELEMENT MULTIPLY OR
ELEMENT MULTIPLY OR DIVIDE, RE
ELEMENTS NUCLEAR-CODE #

ELEVATIONS
ELEVATIONS
ELIMINATION
HELLIPTIC INTEGRAL,
BELLIPTIC INTEGRALS
ELLIPTIC INTEGRALS
ELLIPTIC INTEGRALS
ELLIPTIC INTEGRALS OF THE FIRS
WELLIPTIC PARTIAL DIFFERENTIAL
ELLIPTICAL COVERAGE FUNCTION
EMPLOYMENT SCHEDULE BLINEAR
HEN » X ® SUBROUTINE

END CARD FOR 709-7090, CHANNEL
END CARD SEARCH.

END HORIZONTAL CYLINDRICAL TAN
#END~OF FILE FUNCTION
HEND-OF-FILE SEARCH

{ENERGY SPECTRA IN WATER NUCLEA
ENG ELEC SYS PROG 18 #SELE
-ENG. INTER CODING SYS #U
ENG INEERING
ENGINEERING
ENGINEERING
ENGINEERING
ENGINEERING
ENGINEERING
ENGINEERING
ENGINEERING
ENGINEER ING
ENGINEERING
ENGINEERING
ENGINEERING
ENGINEERING
ENGINEERING
ENGINEERING
ENGINEERING

COMPLETE AN

SUBROUT INES
NUCLEAR-CODE
ENTHALPY HTEMP
HENTHALPY AND ENTROPY OF COMPRE
HENTHALPY ENTRCPY SPECIFIC VOLU
HENTHALPY ENTROPY SPECIFIC VOLU
HENTHALPY OF SATURATED LIQUID
HENTHALPY OR ENTROPY IN LIGQUID
ENTROPY IN LIQUID SUPERHEAT OR
ENTROPY OF COMPRESSED LIQUID
H#ENTROPY OF SATURATED LIQUID
ENTROPY SPECIFIC VOLUME OF SUP
ENTROPY SPECIFIC VOLUME OF SAT
ENTRY KROUTINES TO READ
HENTRY AND EXIT INSERTER FOR TH

EQ.™ #FLOAT. PT. MILNE, R
EQNS. H#NON-LINEAR REGRES
EQU = KSTRIDE » SUBROUTINE F
#EQU SOLV

EQU. KINTEGRAT
EQU. SOLVER 0 POIN

W

EQUA IN CYLINDRICAL COORDINATE
EQUAL INTERVALS

EQUALLY FOR UNEQUALLY SPACED P
EGUAT HMATRIX INVERSION AND
EQUAT IN RECTANGULAR COORDINAT
EQUAT IN RECTANGULAR ‘COORDINAT
EQUATION

EQUATION

EQUATION HEXPLIC
EQUATION

EQUATION

EQUATION HNUMERICAL SO
EQUATION #INTER SUBROU F
EQUATION #NUMERICAL SOLUTION
EQUATION AX - B.

EQUATION AX-B USING INTERVAL A
ECUATION AX-B USING INTERVAL A

EQUATION
EQUATION
EQUATION
EQUATION
EQUATION

IN %X, Yo SPACE NUCLE
IN CYLINDRICAL GEO NU
IN ONE DIMENSION NUCL
NUCLEAR-CODE # A MULT
OF STATE WDETERMINAT

0704-0460MIMAU
0704-064TNPPMC
0704-0248CLPMC
0704-0338CLPMC
0704~0225GMEIG
0704-0592NUMLE
0650-05.2.005
0650-05.2.025
0650-05.2.018
0704-0652RWEG2
0704-0664ANF20
0704—04T4NUMXE
0704~1029ANF20
0704-0884PKHME
0704-0460MIHDI
0650-05.1.006
0704-0635RWEIG
1620-05.0.003
1620-05.0.004
0704-0635RWVCT
0704-0116CLDET
0704~0116CLDET
0704-0223CLDET
0650-05.2.018
0704-0884PKHME
0650-05.2.025
0704-0664ANF20
0704~1029ANF20
0704~0652RWEG2
0704-04T74NUMXE
0650-01.2.006
0705-EK-002-0
1620-09.4.004
0650-09.6.015
1620-09.4.001
1620-09.4.003
0650-09.4.007
0650-09.4.008
0650-09.4.001
0704-0273CLMMD
0704-0273CLMMD
0650-03.2.026
0650-09.2.075
1620-09.2.005
0650-05.2.002
0704~0977ALELP
0650-04.0.006
0704~0225GMIEF
0704-0668MUCE]
0704-1070RMELF
0704-0674RWSPA
7090-1182DVCIR
0650-10.3.001
0650-07.0.008
7090-1123WPS02
0704-0899MEFEN
0650-09.7.005
0704-0575GIFIL
0705-LH-007-0
0650~-08.2.021
1620-09.4.004
0650~02.0.017
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704~NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704~NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704—-NUCLEAR
T090-NUCLEAR
0650-09.2.010
0650-08.2.022
7090-1095WHTSH
T090-1095WHHCL
7090-1095WHHS S
7090-1095WHHSV
7090-1095WHHSL
7090-1095WHSS 1
7090-1095WHSS [
7090~1095WHHCL
7090-1095WHSSL
7090-1095WHHS S
7090-1095WHHSV
0704-08430RCLK
0704-0525PKINT
0704-0450RWDE3
0704-1119ERNLR
1401-01.4.013
650-05.2.020
0704~0141LAS88
0704~0238ATTPI
0650-04.0.008
0704-0122PKANIT
0650-06.0.021
0650-05.2.011
0650~04.0.007
0650-04.0.009
0650-08.1.004
0704-1072NUSCH
0704-1028GC000
0704-0762RFDOO
7070-10.4.001
1401-11.0.002
0650-04.0.005
0650-04.0.010
0704-0141LAS88
0704-0880IBSME
0704-08801BSME
0650-08.2.011
0650-08.2.010
0650-08.2.012
0650-08.2.028
0650-09.3.001



ROUTINE FOR SOLVING DIFFERENTIAL EQUATION ON 650 WRUNGE-KUTTA
#SIMULTANEOUS EQUATION PROGRAM » TAPE e
USIMULTANEOUS EQUATION SOLUTION » CARD e
HFN 11 SIMULTANEOUS LINEAR EQUATION SOLUTION SUBROUTINE
BLINEAR EQUATION SOLVER
WFLINEAR MATRIX EQUATION SOLVER
TI-MATERTAL ONE DIMENSIONAL HEAT EQUATION SOLVER #MUL
GE DOUBLE PRECISION SIMULTANEOUS EQUATION SOLVER HLAR
ES NLINEAR EQUATION SOLVER OF BAND MATRIC
#DIFFERENTIAL EQUATION SOLVING SYSTEM
#SECOND ORDER DIFFERENTIAL EQUATION SUBROUTINE
METHOD #SOLUTION OF AN EQUATION WITH NEWTON-RAPHSONS

W#PRINCIPAL COMPONENTS PREDICTION
H#TIME SERIES TREND

#SOLUTION OF SIMULTANEOUS

N OF N SIMULTANEOUS DIFFERENTIAL
#SOLUTION OF SIMULTANEOUS LINEAR
HSYMMETRIC SIMULTANEOUS LINEAR
#SIMULTANEOUS REAL

AST SQUARES SOL. OF SIMULTANEOUS
FMATRIX INVERSION AND LINEAR
NVERSION WITH SOLUTION OF LINEAR
HELLIPTIC PARTIAL DIFFERENTIAL
#FORTRAN DIFFERENTIAL

AM FOR SOLVING SYSTEMS OF LINEAR
H#SOLUTION OF SIMULTANEOUS LINEAR

EQUATION.
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS

#SOLUTIO

NLE

HMATRIX 1

¥A PROGR

ATRIX INVERSION AND SIMULTANEOUS EQUATIONS #7070 M
DAMS INTEGRATION OF DIFFERENTIAL EQUATIONS HADMINT A
F SYSTEMS OF SIMULTANEOUS LINEAR EQUATIONS HSOLUTION O
#SIMULTANEOUS EQUATIONS COMPLEX
MERICAL SOLUTION OF DIFFERENTIAL EQUATIONS OF ORDER N #NU
KBENEDICT-WEBB-RUBIN EQUATIONS OF STATE.
#OIFFERENTIAL EQUATIONS ROUTINE
H#GENERAL SIMULTANEOUS EQUATIONS SOLUTION
7090 HBLINEAR EQUATIONS SOLUTION FAP CODED
IMULTANEOUS PARTIAL DIFFERENTIAL EQUATIONS SOLVER
¥STMULTANEOUS EQUATIONS SOLVER
HDIFFERENTIAL EQUATIONS SOLVER
#SIMULTANEOUS EQUATIONS SUBROUTINE
TING POINT ORDINARY DIFFERENTIAL EQUATIONS SYSTEM HFLOA
TING POINT ORDINARY DIFFERENTIAL EQUATIONS SYSTEM HFLOA
SLEP, SOLVES SIMULTANEOUS LINEAR EQUATIONS WITH PIVOTING

UBLE PRECISION SIMULTANEOUS REAL
#SIMULTANEOUS REAL
#SIMULTANEOUS
FSIMULTANEOUS
#NON-LINEAR STMULTANEOUS
#NON-LINEAR SIMULTANEOUS

TE A GIVEN VECTOR

EQUATIONS,
EQUATIONS, DETERMINANT
EQUATIONS, REAL
EQUATIONS, REAL
EQUATIONS, REAL
EQUATIONS, REAL
#EQUATOR-ECLIPTIC ROTATION-ROTA
#EQUATOR-ECLIPTIC ROTATION
BEQUILIBRIUM FLASH CALCULATION
ROTATE A GIVEN VECTOR X FROM THE EQUINOX OF #T0
NSIMULATE PERIPHERAL EQUIPMENT
#1401 SCRAMBLE PERIPHERAL EQUIPMENT SIMULATOR
#PERIPHERAL EQUIPMENT SYMBOLIC TRANSLATOR
HEQUIPOISE NUCLEAR-CODE
€ INFORMATION PROCESSING PACKAGE EQUIVALENCE
#650 FORTRAN SYMBOL EQUIVALENCE TABLE
#ORDINARY DIFF. EQUNS.SOLUTION /RUNGE-KUTTA/
#ERCO FLOATING DECIMAL POINT SU
H#ERCO SPACE SAVER
HERL GENERAL UTILITY PROGRAM
#INTEGRATION WITH CONTROLLED ERROR
OF ORDINARY DIFFERENTIAL W/AUTO ERROR ANALYSIS #NUM SOLU
# ERROR CORRECTION CODE READER
HERROR CORRECTION CODE WRITER
¥CARD SYSTEMS ERROR DETECTION A1DS
¥ERROR DETECTION SUBROUTINE
INTERPRETIVE SUBROUTINE FOR THE ERROR FUNCTION AN
HERROR FUNCTION
KFORTRAN ERROR PACKAGE
H#LEAST MAXIMAL ABSOLUTE ERROR POLYNOMIAL FIT
HERROR PROCEDURE FOR FORTRAN Il
HSTER « SIMPLE TAPE ERROR ROUTINE «
#MINIMUM ERROR ROUTINE FOR STEAM TADLE
#FN 11 ERROR WALK-BACK SUBROUTINE
HCONSTRUCT A TABLE OF ERRORS FOR PRINTING--ERTBL
#PRINT TABLE OF ERRORS—-PRETH
AND PRINTING EVERYTHING = NESCAPE #» EFFORTLESS SYS CALCUL
HESSO STEPWISE REGRESSION PROGR

0o

#VARIABL

BROUT INES

DISTRIBUTION

ONLV LESS F. BACKER #LEAST COST EST. & SCHEDULING-SCHED. PHASE
# M. C. FRISHBERG HLEAST COST EST.E&SCHED. PHASE ONLY » LESS
#1401 LESS 4K * LEAST COST ESTIMATING AND SCHEDULING =
401 LESS BKy12K,16K * LEAST COST ESTIMATING AND SCHED »
LING PORTION #HLESS » LEAST COST ESTIMATING SCHEDULING = SCHEDU
PORTIONKLESS # CARD » LEAST COST ESTIMATING SCHEDULING # SCHED
#1620 LESS » LEAST COST ESTIMATINGESCHEDULING # TAPE »
#NON-LINEAR ESTIMATION /PRINCETON-IBM/
DIES NMULTI-PURPOSE ESTIMATION FOR RELIABILITY STU
ICN SAMPLES #ESTIMATION FROM DOUBLY TRUNCAT
ARLO WEURTPUS—-3 NUCLEAR-CODE MONTE C
ERV./ WINTEGRAL EVAL., SIMPSONS RULE /EQU. INT
RVALS/ #INTEGRAL EVAL., TRAPEZ. RULE /EQU. INTE
#EVALUATES A FOURIER SERIES.
NCE #EVALUATING COMPRESSOR PERFORMA
SDETERMINANT EVALUATING SUBROUTINE
# DOUBLE PRECISION DETERMINANT EVALUATION
HUNIVARIATE POLYNOMIAL EVALUATION
#DETERMINANT EVALUATION
FLOATING POINT DEFINITE INTEGRAL EVALUATION #

#A GENERAL PROGRAM FOR SYSTEMS
#DETERMINANT
HUNIVARIATE POLYNOMIAL

EVALUATION
EVALUATION
EVALUATION
HEVALUATION
EVALUATION
EVALUATION
EVALUATOR
EVALUATOR FOR NEARLY TRIANGULA
EVALUATOR FURTRAN SUBROUTINE.
EVERYTHING « #ESCAPE * EF
EW-1 ¥DTH
EX
EX FOR THE 7070
EXECUTARY PROGRAMS =
EXECUTION TIME. #
HEXECUTIVE GAME # TAPE »
#1401 TAPE EXECUTIVE PROGRAM

#MANAGEMENT DECISION MAKING EXERCISE

HEXFIT NUCLEAR-CODE MISCELLANEO
HENTRY AND EXIT INSERTER FOR THE INTERPRE

AND ROOT EXTRACTION
FOR FORTRAN I PROGR
OF DETERMINANTS
PROGRAM EA-2

ROUTINE FOR 709

AMS

HDTM~-ZONE COST

#FLOATING POINT POLYNOMIAL
#GENERAL INTERGRAL
HDETERMINANT
HDETERMINANT
FORTLESS SYS CALCUL AND PRINTING
RECONNAISSANCE EARTHWORK PROGRAM
#101X AND

#SUBROUTINE LOG

H#MATES « MASTER TAPE

READING OF FORMAT STATEMENTS AT

R MATRICES

TIVE ROUTINE

- =
PP PR TP PP PP I PRI PR P PO PP O P PO RRr PO O C O PO CEC P E RO P PO 0P PO P EC PR R > PP OO PO PR E PP PP P PR TP P CP PR COUOI0OICIIRCRORCTOC®

0650-07.0.005
1620-0540.001
1620-05.0.002
0704-084BARNXN
0704-0742RWLE?
0704-063SRWMAT
0704-0652RWHF 2
T090-1149A5012
0709-0990RWLE4
0704-0144PKN1D
0704-1073BCDIF
1401-11.0.001
0704-1168TVPCP
0650-0942.049
0650-07.0.003
0650-0440.011
0650-05.1.002
0650-05.2.010
0704~0116CLSHE
0704-0116CLLSQ
0704-1030ANF40
0704-0664ANF(O
0704-06T4RWSPA
0704-0451CLDEC
1401-11.0.003
1620-05.0.007
7070-10.1.002
7090-1131AS012
0650-05.2.021
0704-0116CLSME
0650-04.0.013
0704-11871BTEQ
0704-0248CLDEQ
0650-05.2.019
7090-1206NULCQ
0704-1043JPSRC
0704-09625QS M
0704-0825JPDEQ
0704-0355GMSIM
0704-0525PKNID
0704-0525PKNID
7070-10.4.002
0704-0356CA001
0704-0116CLSME
0704-0223CLSME
0704-0223CLSME
0704-0273CLSME
0704-0273CLSME
0709-0953RWR0B
0709-0954RWFOB
0650-09.6.003
0709-0945RWREQ
0709--S1-071
1401-13.3.001
0709-0961PPPLS
7090-NUCLEAR
0704-0856CVV 1P
0650-01.6.038
7090-1205NUDEQ
0650-02.0.009
0650-02.0.007
0650-01.6.035
0704-1232AAICE
0650-04.0.012
0709-0938VGREC
0709-0938VGHEC
1401--AT-017
7090-1217NUTRA
0650-03.2.003
0704~-089TAAERF
0704-0752GMEPA
0704-0500BSBFP
0704-0785GEGER
1401-01.4.018
7090-1095WH058
0704-0848ARFER
0704-0391NOERT
0704-0391NOPRT
1401-0144.010
0650-0640.056
0650-10.3.005
0650-10.3.009
1401-10.3.001
1401-10.3.002
1620-10.3.002
1620-10.3.003
1620-10.3.001
0704-068TIBNL1
0704-1058WLREL
0704-0878BEMSD
0704-NUCLEAR
0704-0116CLINT
0704-0116CLINT
0704-07BBIBEFS
0650-09.5.005
0704-0355GMDET
0704-0356CA002
0704-03TSUAUPE
0704-0110GLDEV
0704-0624RWDL2
0704-1244ANCOO
0704-0514NA029
0704-0375UAUPE
1620-05.0.005
0650-09.2.086
0709-0841RCPEV
0704-0825JP INT
0704-0635RWDET
0704-0635RWOCT
1401-01.4.010
0650-09.2.072
7070-08.2.001
7070-08.2.004
7070-03.4.003
0704-0732PFMOD
1620-11.0.004
1401-01.4.015
7070-12.9.002
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0704-0525PK INT
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0704-0085CLMEX
0704-0460MIEXA
0704-0788IBERF
0704-0435MAPOL
0704-0435MACEQ
0709-0991MACEQ
0650-09.5.001
0704-0611AVPOL
0704-1028GCO00
0650--LM-008
0650-03.1.004
0650-03.1.005
0704~0069LAS81
0704-07430REXP
0704-03858SEXP
0704-0753NUEXP
0704-0T7S3NUEXP
7090-1228NOET
0704-0565CA004
0704-0931PKEXP
1620-10.2.004
0704-08061BEXD
0704-05101BEXP
0709-08391BEXD
7070-08.2.006
7070-08.2.007
0704-1209RWEX2
0704-08370RX3N
0704-0256MUEXP
0704-0256MUEXP
0704-0630WBHEX
0704-0224ASASO
0704-0902NULUC
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0704-0370RSO13
0704-0370RS013
0704-0565CA004
0704-0515G1G0T
0704-0812GPFMG
0704-0514NA029
7070-09.1.001
0709-1215AQE73
0704-0878BEMIM
0704-07881BSPF
0704-0352GMFS1
0650-10.3.005
1620--LM-022
1620--LM-023
1401-01.4.007
0650-06.0.020
0650-06.0.028
0704-0521PFAF1
7070-11.3.005
0650-05.1.008
0650-05.1.007
7070-07.5.001
7070-11.3.008
0704~0848ARTOR
0650-07.0.019
0704-0525PKFAK
0650-08.4.001
1620-09.4.008
0704-0223CLDPC
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0709-1033BEFAP
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0650-08.2.007
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0704-0575GIFIL
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0704-1144NCO14
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1401--UT-051
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0305-09.2.001
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0650-01.5.011
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0650-07.0.004
0650-06.0.043
0704-0820RWCSH
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0704-NUCLEAR
0650-01.6.050
0650-01.6.049
0704-1070RMELF
0704-0837O0RBFN
0704-0914NCKSP
0704-0926TAVIP
0704-07430RFIS
0650-06.0.012
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0704~-0116CLLSQ
0704-0483NA029
0704-0500BSBFP
0704-0424ANE20
1620-07.0.004
7090-1242S1PYF
0704-0772ANE20
0650~06.0.006
0650-06.0.010
1401-01.4.011
0650-064 0. 040
0650-06.0.039
0704-0859GSL16
7090-1150RLRAT
1620-07.0.002
1620-07.0.001
0704-0858G5541
0650-06.0.051
0650-08.3.001
0650-06.0.029
0650-06.0.021
0704-1076ANE20
0704-077SRWGLS
0705-A0-003~0
0704~0742RHWLS3
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0650-06.0.023
1620-09.4.009
0650-09+6.012
0650-01.6.007
0650-01.6.022
0650-01.2.003
1620-07.0.003
0650-01.6.017
1620-01.6.013
0704-0325RS014
7070-08.9.002
0704-0381ASAS5
0704=-07430RFXR
0704-0432MUMAS
7070-02.4.002
0704~0263MUATN
0704-0314MUCRT
0704-0370RS014
0704-0510IBEXP
0704-0250NYFSC
0704-0357MULOG
0704-0280MULOG
0704-0283MULOG
0704-0466RLO17
0704-0357MUNCIT
0704-0373BSRN
0704-0280MURKY
0704-0891MURKY
0704-0280MUSIN
0704-0280MUSIN
0704-0263MUSQR
0704~-0283MUSQR
1620-03.0.002
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7070-02.4.003
0704-07430RAZI
7070-08.9.001
7070-08.9.002
0650-02.0.021
0704-0848ARBSS
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0650-09.6.003
0650-09.7.005
0650-02.1.009
0704~NUCLEAR
0650-02.0.020
0704-NUCLEAR
0704-07430RFLO
7070-05.2.001
1620-01.6.012
0704-0450RWDE3
7070-08.9.001
0704-0224ASAS3
0704-0224ASAS0
0704-0577RWSCS
0704-0577RWPS2
0704-0577RWAC2
0704-1071INUEFM
0704-0223CLDPA
7070-08.4.003
0704-0370RS013
0704-0370RS013
0704-0370RS01}3
0704-0370RS013
0704-0370RS013
0704-0370RS013
0704-0370RS013
0704-0370RS013
0704-0329NYDFM
7070-08.9.001
0704-0325RS014
0704-0321MUFDD
0650-~02.0.009
0650-01.6.020
0704~0283MURFD
0704-0223CLDPD
7070-08.4.001
0704-0069LAS81
0650-02.0.C20
7070-08.4.002
0704-0069LAS82
0704-0260NA189
0704~0630WBHLX
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7070-02.4.003
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EGRATICN. H#FCRTRAN FLOATING POINT RUNGE-KUTTA INT
E A #FLOATING POINT SINE A AND COSI
VE ROU HDOPSIR DOUBLE PRECISION FLOATING POINT SOAP INTERPRETI
ROUTINE H#FLOATING POINT SQUARE ROOT SUB
ROUTINE HFLOATING POINT SQUARE ROOT SUB
ROUTINE H#FLOATING POINT SQUARE ROOT SUB
THE IBM RAMAC 305 H#FLOATING POINT SUBROUTINE FOR
#NTH ROOT FLOATING POINT SUBROUTINE
NATURAL LOGARITHM FOR HKFLOATING POINT SUBROUTINE FOR
MALIZED #FLOATING POINT SUBROUTINES NOR
. #SUBROUTINE FOR 7070 #= FLOATING POINT TO FIXED POINT
#FLOATING POINT TRAP ROUTINE
KFLOATING POINT TRAP ROUTINE
#SQUARE ROOT, FLOATING POINT 709 ONLY
#SQUARE ROOT, FLOATING POINT.
HRANDOM NUMBER GENERATOR, FLOATING POINT.
NUMBER GENERATOR, POLAR ANGLE. FLOATING POINT. H#RANDOM
#HYPERBOLIC SINE AND COSINE,FLOATING POINT.
MULTANEOUS MULTIPLE INTEGRATION, FLOATING POINT.
ATION HARCSINE, ARCOSINE FLOATING NT——QUADRANT ALLOC
ATION H#ARCTANGENT, FLOATING POINT-—-QUADRANT ALLOC

TINE #DOUBLE PREC. FLOATING
STER SIMULATOR WITH TRACE # FIRS#FLOATING
RUNGE-KUTTA INTEGRATION #FLOATING
A INTEGRATION- #DBL. PREC. FLOATING
RATION OF H#DBL. PREC. FLOATING
UTINE. #DOUBLE PREC. FLOATING
IXER, A SUB. TO CONVERT NO. FROM FLOATING

# FLOATING
H#FORTRAN I1 /RTN/ AND /LEV/ WITH FLOATING

PT EXPONENTIAL SUBROU
PT. AND INDEXING REGI
PT. COWELL /2ND SUM/,
PT. MILNE, RUNGE-KUTT
PT. RUNGE-KUTTA INTEG
PT. SQUARE-ROOT SUBRO
TO FIXED DECIMAL HF
TRAP STMULATION.
TRAP TEST

OUTINES BWISCONSIN FUNDAMENTAL FLOATING-DECIMAL FUNCTION SUBR
H#SQUARE ROOT, FLOATING-POINT

ROUTINE HFLOATING-POINT ARCFUNCTION SuB

AGE HDOUBLE-PRECISION FLOATING-POINT ARITHMETIC PACK

HKINTERPRETIVE DOUBLE-PRECISION FLOATING-POINT
N CUBE ROOT HFLOATING-POINT
N SCUARE ROOT HFLOATING-POINT

ARITHMETIC
DOUBLE-PRECISIO
DOUBLE-PRECISIO

ASIMPSONS RULE FLOATING-POINT INTEGRATION
CKAGE. H#DOUBLE-PRECISION FLOATING-POINT INTERPRETIVE PA
LOW ROUTINE FOR NLLS. #FLOATING-POINT OVERFLOW/UNDERF
#FORTRAN Il DOUBLE-PRECISION FLOATING-POINT PACKAGE

ROUTINE

CORRECTION

SINE AND HYPERBOLIC

ARITHM SUBROUTINE
SUBROUTINE COMPUTES

H#FLOATING-POINT
H#T704—-SAP FLOATING-POINT
#FLOATING-POINT
HFLOATING-POINT
HFLOATING-POINT

SQUARE-ROOT SuB
TRAP UNDERFLOW
709 HYPERBOLIC
709 NATURAL LOG
7090 ARCTANGENT

ERSION #SQUARE ROOT, FLOATING-POINT, FORTRAN LIB. V

NALIZATION #704—SAP FLOATING-PT. TRAP MATRIX DIAGO

RRECTION #T04—FORTRAN Il FLOATING-PT. TRAP UNDERFLOW CO
H#GAS FLOW ANALYSIS

MATRIX MANIPULATION #FLOW CHART ANALYSIS BY BOOLEAN

LY PROG PRINT RECORD TAPE 40K #FLOW CHART LISTING FROM ASSEMB
50 #FLOW DIAGRAMMING FOR THE IBM 6
METHOD #FLUID FLOW DISTRIBUTION. HARDY CROSS
TION OF LAPLACE POISSON AND HEAT FLOW EQUATION #NUMERICAL SOLU

H#DISTRIBUTION OF WATER
#HARDY-CROSS SOLUTION OF WATER
TRACE SUBROUTINE WHICH DESCRIBES
#50 BUS LOAD

#99-BUS LOAD

#30 SERIES BUS LOAD
#CAPACITATED NETWORK

HELECTRIC LOAD

HKELECTRIC LOAD

FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW

IN A PIPE NETWORK
NETWORK

OF CONTROL
PROGRAM

PROGRAM

PROGRAM

PROGRAM

PROGRAM # CARD +«
PROGRAM = TAPE +#

#BACK

HOUT OF KILTER NETWORK FLOW ROUTINE ONE
HFLOW TRACE
H#FLOW TRACE PROGRAM
H#FLOW TRACER
HTHE TRANSPORTATION PROBLEM, FLOW— OR HUNGARIAN METHOD

H#FLT NUCLEAR-CODE

CONV OF NO FROM FIX PT REPRE TO FLT PT REPRE HINT OP &
CROSS METHOD #FLUID FLOW DISTRIBUTION. HARDY
E # P-3 FLUX DISTRIBUTION NUCLEAR-COD
GNySTRIP,VMCTR HGSEL yFMCTRy LINK s MOVE yOPHLT s SEQCK,SI
DOUBLE PRECISION COMPLEX FAD AND FMP #
#DOUBLE PRECISION COMPLEX FAC, FMP, AND FDP
UTINE. #FN T1 AREA SET GENERATOR SUBRO
AT 12F6.0,412 #FN II BCD TAPE OUTPUT FOR FORM
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0704-06491BASN
0650~-LM~005
0709-1148N0ODPA
0704-0692JPwWEL
0704-0650RWREA
0704~0715RWCA2
0704-0417PFSAC
0709-0633WDOMF
0704~-0280MUCRT
0704-0624RWDL2
0704-0650RWFDV
0704-0417PFSDP
0704-0280MUDPA
0704-0110GLLPA
0650-03.1.020
0650-03.1.020
0650--LM-008
0704-0806IBEXD
0704~0931PKEXP
0704~1209RWEX2
0704~0491RWDE4
7070-05.2.001
0704-0385BSINT
0704-0385BSCON
0650-03.1.019
0704-0650RWMUL
0704-0525PKFAK
0709-05071BLOG
0709-066518LG3
0704-0525PKNOO
0704-0525PKLAC
0704-0525PKLEQ
0704-1147ECRKO
0709~1170ATRKS
0704-0848ARDMP
0704-0525PKNID
0704-0525PKNID
0650-01.1.009
0709-0841RCPEV
0704-0529BS0UT
0704-0385BS0UT
0704-0314MURKY
0709-1171ATRKS
0650--LM-004
0650-02.0.010
0650-07.0.011
0650--LM-010
0709-0619IBSCR
0305--LM-006
0650--LM-009
0704-0525PKLGA
1401-03.0.004
7070-02.4.002
0704-0462SCFPT
0704-0652RWFT2
0709-0485MISRT
0704-0653CSSQT
0704-07430RFLR
0704-07430RPOL
0704-0417PFCSH
0704-0240NOSIG
0704~0825JPASN
0704-0825JPATN
0709-08391BEXD
0650-01.6.050
0704-0775RWDE6
0704-0610RWDE3
0704-0610RWDE2
0704-07271BSGD
7070-08.9.002
0704-0735PFMCF
0704-0848ARR/L
0650-03.1.032
0704~0399MISRT
0709-0893RWAF3
0704-0525PKDOU
0704-0525PKINT
0704-0525PKCBR
0704-0525PKSQR
0709-0982RWS12
0704-0525PKIND
0704-08370R0OUN
0704-0807GDAO1
0704-0817GIFPS
0704-0705MIFLT
0709-0941RWHY 3
0709-0892RWLN3
0709-1016RWAT3
0704-0399MISRT
0704-0705MIHDI
0704-0705MIFLT
0650-09.7.006
0709-0824LLFLC
0705-18 0003
0650-12.0.003
0650-09.7.007
0650-04.0.010
1620-09.7.001
0650-09.7.003
0704-0907NUBAC
0650-09.4.003
0650-09.4.005
0650-09.4.012
0704-0511MICNF
1620-09.4.003
1620-09.4.001
0709-1084RSOKF
1620--AT-013
0704-0767UASPQ
0650-01.4.002
0704~04641BTFL
0704—-NUCLEAR
0650-01.6.017
0650-09.7.007
0650-08.2.014
0705-BW-002-0
0704-0223CLDPC
0704-0223CLLPC
0704-0848ARGEN
0704-1057TVMEP



NE LOACER WITH FL.PT.OFL. HFN T1 8
NE HFN 11 €
BROUTINE HEN 11 F
R DUMP SUBROUTINE HEN I1 F
F COMPUTATION SUBROUTINE HFN TI N
TION SOLUTION SUBROUTINE #EN 11 S
ROUTINE HEN I1 S

#

MAXTMUM DENSITY FO GRAN

INARY SYMBOLIC SUBROUTI
RROR WALK-BACK SUBROUTI
ACTORIAL COMPUTATION SU
LOATING POINT OR INTEGE
TH DEGREE LEAST SQU COE
IMULTANEOUS LINEAR EGUA
INE-COSINE INTEGRAL SuE
ULAR MATERIALS

ON ONE-DIMENS IONAL

HFOG NUCLEAR-CODE GROUP DIFFUSI

HFORBOOLEIT
ENTED 650 ULINEAR PROGRAMMING FORCED INVERSION CODE FOR AUGM
CODE FOR AUGMENT 6SO0#LINEAR PRG. FORCED INVERSION VECTOR PART.
#1620 FORCOM CARD

TEMS HFORECASTING BY ECONOMETRIC SYS
TEMS HFORECASTING BY ECONOMETRIC SYS
TEMS HFORECASTING BY ECONOMLTRIC SYS
ES HFORECASTING ZONAL TRAFFIC vOLU

#FRACTION REDUCTION TO NORMAL -FORM

CvL « H#SEISMOGRAM SYN FORM CONT. INTERVAL VELOCITY «
NS #FORM NUCLEAR~-CODE CROSS-SECTIO
#INTEGRATION OF SPECIAL FORM OF 2ND ORDER EQU.

RTS A FOURIER SERIES TERM TO BCD FORM. HCONVE
GULAR MATRIX TO SQUARE SYMMETRIC FORM. HEXPAND TRIAN
E SYMMETRIC MATRIX TO TRIANGULAR FORM. HCONTRACT SQUAR
Y DECIMAL INPUT PROGRAM-VARIABLE FORMAT #SCHENECTAD

HVARIABLE FIXED FORMAT CARD READ
RTRAN INPUT/OUTPUT ROUTINE USING FORMAT CONTRO 1620 FO
CARD FORTRAN HFORMAT CONYROL SUBROUYINE FOR
HFORTRAN WITH FORMAT FOR CAl
H#FORTRAN WITH FORMAT FOR PAPER TAPE
TIME. # READING OF FORMAT STATEMENTS AT EXECUTION
HOPTIMIZED TAPE READ FOR FORMAT 12F6.0
HFN I1 BCD TAPE OUTPUT FOR FORMAT 12F6.0,412
#DIVIDED DIFFERENCE TADLE FORMATION
HTRANSLATOR AND OTHER FORMATS TO SOAP RELOKS
HFORSCAN
#SWCHF SUBRCUTINE FOR 650 FORTRAN
#FORTRAN
HKDOUBLE PRECISION OUTPUT FOR FORTRAN
HBINARY SEARCH, FORTRAN
HFORTRAN
RMAT CONTROL SUBROUTINE FOR CARD FORTRAN WFO
HADDITION TO BASIC FORTRAN
HBASIC FORTRAN
BCD TAPE RECORDS ACCORDING YO A FORTRAN # CONVERTS
* FUNCTION SUBROUTINE FOR BASIC FORTRAN « HRSTR
#XRANF # SUBROUTINE FOR A BASIC FORTRAN # FUNCTION
CONTROL = HBASIC FORTRAN = PUNCH WITH CARRIAGE
FULL FORTRAN #SEE 7070-PR-075+
HRELOCATABLE FORTRAN BSS LOADER
HFORTRAN BUTLER
E /CSH/S FOR FINPS 704 HFORTRAN CARD IMAGE READ ROUTIN
E /CSH/S FOR FINPS 709 HFORTRAN CARD IMAGE READ ROUTIN
OR COLUMN BINARY/ LOADER. HFORTRAN CARD OR TAPE /ROW AND/
#FORTRAN DIFFERENTIAL EQUATIONS
METIC PACKAGE HFORTRAN DOUBLE PRECISION ARITH
H#FORTRAN DUMP PROGRAM
HOPEN SUBROUTINE ADDITIONS TO FORTRAN EDIT DECK
#650 FORTRAN EDITOR
HFORTRAN END CARD SEARCH.
#FORTRAN ERROR PACKAGE

UTTA INTEGRATION. #FORTRAN
#FORTRAN
#FORTRAN

H#COMPLEX FORTRAN

ARIATE POLVNUHIAL EVALUATION FOR FORTRAN

ORTRAN IT AND/OR FORTRAN
IERROR PROCEDURE FOR FORTRAN

FLOATING POINT RUNGE-K
FOR CARDS

FOR PAPER TAPE

FOR THE 1620

I PROGRAMS HUNIV
1 TO SELF-LOADING TAPE

H FLOATING TRAP TEST HFORTRAN Il /RTN/ AND /LEV/ WIT
SELF-LOADING TAPE 1 H#FORTRAN Il AND/OR FORTRAN [ TO
T SUBROUTINE H#FORTRAN 11 BINOMIAL COEFFICIEN
T FUNCTICN SUBPROGRAM #FORTRAN I1 BINOMIAL COEFFICIEN
HFORTRAN Il DIAGNOSTICIAN
OATING-POINT PACKAGE HFORTRAN II DOUBLE-PRECISION FL

" #SINGLE DIMENSION SYMBOLIC FORTRAN
#MULTI-DIMENSION SYMBOLIC FORTRAN
OUTPUT MODIFYING SUBR. HFORTRAN
OUTPUT MODIFYING SUBR. HFORTRAN 11
INPUT MODIFYING SUBR. KFORTRAN 11
OLUTE BINARY HGENERATE ‘A FORTRAN 1
#PAGE HEADING OUTPUT FORTRAN II
H#ARCTAN A/B, FORTRAN II VERSION,SAP CODED.
LE PRECISION TO DOUBLE PRECISION FORTRAN INPUT HSING
#FORTRAN INPUT/QUTPUT PACKAGE
ATION KFORTRAN INPUT/OUTPUT TRANSFORM
SING FORMAT CONTROL #1620 FORTRAN INPUT/QUTPUT ROUTINE U
#SQUARE ROOT, FLOATING-POINT, FORTRAN LIB. VERSION
HMCDIFIED NUBES1 PROGRAM FOR FORTRAN LIDRARY
HFORTRAN LINEAR PROGRAMMING COD
#709 FORTRAN LOAD/UNLOAD PACKAGE

11
11
11

INPUT SUBROUTINE
INPUT SUBROUTINE
OFF-LINE TO ON-LINE
ON-LINE TO OFF-LINE
ON-LINE TO OFF-LINE
PROGRAM TAPE OR ABS
SUBROUT INE

E.

ABLE OCTAL-COLUMN BINARY ON LINE FORTRAN LOADER HRELOCAT
HFORTRAN LOADER/PACKAGE
TINE PRINT-OUT PROGRAM HFORTRAN MAP AND MISSING SUBROU

H#FORTRAN
H#FORTRAN
#650 FORTRAN
NG DEBUG H#OFFLINE EDIT FOR FORTRAN
NALYSIS PROGRAM | HFORTRAN
NTER PLOT BCD TEXT GENERATOR FOR FORTRAN
#FORTRAN
HFORTRAN
H#FORTRAN
#FORTRAN
704 FORTRAN
#FORTRAN
HFORTRAN
#FORTRAN
BGENERAL LEAST SCUARES FORTRAN
HGENERAL ROOT FINDER FORTRAN
#SPS TO FORTRAN
#SPS TO FORTRAN SUBROUTINE EDIT # REVI

HFORTRAN SUBROUTINE PACKAGE

HDETERMINANT EVALUATOR FORTRAN .SUBROUTINE.

#650 FORTRAN SYMBOL EQUIVALENCE TAB

‘FORTRAN TAPE WRITE PROGRAM.

FORTRAN TO SQUOZE CONVERTER
RV P‘ANAGEHENY SIMULATOR7070 FULL FORTRAN VERSION KINVENTO
H#FORTRAN WITH FORMAT FOR PAPER
HFORTRAN WITH FORMAT FOR CARDS
HFORTRAN WRITE-UP OF RW REQX.SP

MAPPER ROUTINE
MATHEMATICAL PROGRAMMI
MODIFIED FOR THE 4000
MONITOR WITH SOURCE LA
MULTIPLE CORRELATION A
ouTPUT 4PRI
OUTPUT MERGE PROGRAM
OVERLOADER SUBPROGRAM
PRE-COMPILER FOR PAPER
PRE-COMPILER FOR CARD
SAP CODED. #F
SNAP SHOT ROUTINE.

SN6 NUCLEAR-CODE TRANS
SOURCL TAPE CORRECTOR
SUBPROGRAHM.

SUBROUTINE

SUBROUTINE EDIT

NG SYSTEM ONE
WORD 650

TAPE
LOATING POINT TRAP ROUTINE

PORT

SION =

LE

ACE RECUIRED-122 CELLS
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0704-0848ARBSS
0704-084BARFER
0704-084BARTOR
0704-084B8ARDMP
0704-0848ARPLN
0704-0848ARNXN
0704-0848ARCS1
0650-09.2.012
7090-NUCLEAR
0650-03.2.010
0650-10.1.009
0650-10.1.010
1620-01.6.006
0704-09631B3Ft
0704-09631B4FE
0709-0963189FE
0650-09.2.011
0704-0900NUFRE
0650-09.6.018
7090-NUCLEAR
0704-0141LASE8
0704-07881BCFT
0704-0460MIEXA
0704-0460MICNT
0704-0204GSIN2
0704-0381ASASS
1620-01.6.008
1620-01.6.017
1620--F0-004
1620--F0-003
0704-0732PFMOD
0704-0791TVMED
0704-1057TVMEP
0704-0116CLDDT
0650~01.6.048
0650-01.6.054
0650-01.6.042
0650--F0-306
0709-1202NRDOC
0709-0935NGBSF
1401--F0-050
1620-01.6.017
7070-01.2.001
7070--F0-073
0704-0495CVI02
7070-01.9.001
7070-01.9.002
7070-01.2.002
7070--F0-901
0704-0909MPBSS
1620-01.5.002
0704-0820RWCSH
0709-0820RHCSH
0709-1163MWRCT
0704-0451CLDEQ
7090-1122NRNPR
0704-0898NUDUM
0704-1081LROSR
0650-01.64053
0704-0899MEFEN
0704-0752GMEPA
0709-1171ATRKS
1620--F0-002
1620--F0-001
1620-06.0.008
0704-0375UAUPE
0704-0769TVF2T
0704-0785GEGER
0704-0848BARR/L
0704-0769TVF2T
0704-0918MEPYR
0704-0919MEPYR
1620-01.6.019
0704-0807GDAO1L
0704-0848ARINS
0704-084B8ARSYM
0704-063TANZOL
0704-0637AN201
0704-063TANZO1L
0704-0754CEF2L
0704—-0848ARHED
0704-0603WHO05
0709-1201NRDIC
07C4—-1134ELFIO0
0704—0809PFTES
1620-01.6.008
0704—0399MISRT
0704-0547PFBES
0704-0480CEFLP
0709-1133EL9LU
0704-0912ASAS8
7070--F0-116
0704~0909MPMAP
1620-01.6.016
0704-0863RSM1
0650-02.1.008
7090-1115GPFMS
0709-1121NRNRM
0709-1118URPLO
0704-0853ME020
0704-0830MISLA
1620--F0-005
1620--F0-006
0704-107INUEFM
0704-0595ERSNA
T090-NUCLEAR
1620-01.5.001
0704-0635RWGLS
0704-0635RWGRT
1620-01.6.007
1620-01.6.009
0650--LM-011
0704-0635RWDET
0650-01.6.038
0704-0899MEFOT
0709-0875RCFNS
7070-12.1.001
1620--F0-003
1620--F0-004
0709-0946RWFLQ

HEXTENDED FORTRAN 2 BSS LOADER
OR SUBPROGRAM. HFORTRAN 2 EIGENVALUE-EIGENVECT
. H#FORTRAN 2 INTEGRATION SUBROUTI
HEXTENTION OF FORTRAN 2 SOURCE LANGUAGE
#709/90 FORTRAN 32K
H#FORTRAN 32K-STORAGE
HFORTRAN 4K-STORAGE
HFORTRAN 8K-STORAGE
DPC BUFFERED 1/0 PACKAGE FOR 709 FORTRAN.
ON TO TAPE. HINTERRUPT FORTRAN-LOADING TO COPY MEMORV
EM H#MODIFIED 650 FORTRAN-SCRUB PROGRAMMING SYST

HBACKSPACE FILE

ER CARD LOADER 4709

HFORTRAN-TO-SHARE

HFORTRANSIT SCANNING ROUTINE
HFORTRANSIT SUBROUTINE PACKAGE
HFORTRANSIT 1

HFORTRANSIT 1§

HFORTRANSIT 2

HFORTRANSIT 2S5

HFORTRANSIT 3

1FORWARD SPACE FILk.

H#FOTRAN eSEE 1410-PR-108«
FOUR CARD ROW BINARY-OCTAL UPP
H#FOUR WAY ANALYSIS OF VARIANCE
HFCUR-PER-CARD LOADER

HFIXED POINT FOURIER COEFFICIENTS
AL REPRESENTATION HGIVEN A FOURIER HALF-SERIES IN CANONIC
ECORD ON- TAPE. HWRITES A FOURIER SERIES AS ONE BINARY R
HRCADS, WITH CHECKINGy, A FCURIER SERIES FROM BINARY TAP
PRESENTAY]ON HINTEGRATES A FOURIER SERIES IN CANONICAL RE
PRESENTATION. HSEARCH A FOURIER SERIES IN CANONICAL RE
PRESENTATION. HCONVERTS A FOURIER SERIES IN CANONICAL RE
HUNPACKS THE INDICES FRCM FOURIER SERICS INDEX WORDS,
OCATABLE CARDS. HPUNCHES A FOURIER SERIES ONTO BINARY REL
Mo HCONVERTS A FOURIER SERIES TERM TO BCD FOR
HADDS OR SUBTRACTS TwO FOURIER SERIES.
H#ADCS A TERM TO A FOURIER SERIES.
HCOMBINES INDICES IN A FOURIER SERIES.
HEVALUATES A FOURIER SERIES.
HEXPANDS THE REPRESENTATION OF A FOURIER SERIES.
HMULTIPLIES TwO FOURIER SERIES.
UTES THE PARTIAL DERIVATIVE OF A FOURIER SERIES. ncomp
HSPLITS A FOURIER SERIES.
KWDIFFERENTIAL FOURIER SYNTHESIS
HCOMBINES INDICES IN A FOURIER T
OPTIMIZING ROUT = HFACTOR « FOURTEEN O ONE AUTO CONT TEST
M OF TESTING » H#FAST ® FOURTEEN O ONE AUTOMATED SYSTE
PE CONTRCL SYSTEM #FITS » FOURTLEN O ONE INPUT-QUTPUT TA
RATION HSECOND, THIRD, AND FOURTH ORDER RUNGE-KUTTA INTEG
HFLOAT A FRACTION
HRDF3 MURA READ DECIMAL FRACTION
LAY HMURA SIX COLUMN FRACTION CATHODE RAY TUBE DISP
HMURA FRACTION DUMP
#MURA SIX COLUMN FRACTION PRINT
#MURA VARIABLE COLUMN FRACTION PRINT
H¥MURA VARIABLE COLUMN FRACTION PRINT
ORM HFRACTION REDUCTION TO NORMAL F
#MURA READ DECIMAL FRACTION ROUTINE
HCONTINUED FRACTION SUBROUTINE
TERPOLATION HCONTINUED FRACTIONS CURVE FITTING AND IN

HFRAME CONSTANTS

ANALYSIS OF CONTINUOUS BEAMS AND FRAMES H#COMPUTER
C MINIMUM WEIGHT DESIGN OF STEEL FRAMES HAUTOMATI
HFRATS
GRAM HSIX DEGREE OF FREEDOM DYNAMIC TRAJECTORY PRO
HGENERAL FREEWAY ASSIGNMENT
#SAN DIEGO FREEWAY ASSIGNMENT
HFREEWAY ASSIGNMENT
HFREEWAY ASSIGNMENT PROGRAM
EVISION HGENERAL FREEWAY ASSIGNMENT, STOCKTON R
#TREE OUTPUT TO FREEWAY INPUT
HFREQUALIZER
SCHED. PHASE ONLY #» LESS # M. C. FRISHBERG HLEAST COST EST.E
HANNEL A HDUMMY FRONT END CARD FOR 709-7090, C
ENERATCR, GAUSSIAN DISTRIBUTION. FT. PT. ARANDOM NO. G
ERATOR, MAXWELL-BOLTZMANN DIST. FT. PT. HRANDOM NO. GEN
GENERATOR, CAUCHY DISTRIBUTION. FT. PT. HRANDOM NUMCER
NERENSCN-ROSEN FISSION SPECTRUM. FT.PT HRANDOM NO. GEN.,
ATCR, EXPONENTIAL CISTRIBUTION. FT.PT. KRANDOM NO. GENER

# TEMPERATURE DISTRIBUTION IN

VENTORY MANAGEMENT SIMULATOR7070
SEMBLY OF SPS TWO

AND PARTIAL DIFFER. OF RATIONAL

FUEL ELEMENTS NUCLEAR-CODE
#FUGUE NUCLEAR-CODE

HFULL FORTRAN #SEE 7070-PR- 075'
FULL FORTRAN VERSION

HFULL MAST #FULL MINNFAPOL[S AS
FUNCT. HDIFFERENTIATION

HLEAST SQ. DETER. FOR A VEL FUNCT. WITH LINEAR INC. OF VEL
PRETIVE SUBROUTINE FOR THE ERROR FUNCTION H#AN INTER
HEND OF FILE FUNCTION
HKEXTENDED TRANSFER FUNCTION
RTRANSFER FUNCTION
HCRROR FUNCTION
SUBROUTINE FOR A BASIC FORTRAN # FUNCTION HXRANF »
CIRCULAR AND ELLIPTICAL COVERAGE FUNCTION "

CALCULATION OF CROSS—COURRELATION
HCALCULATION OF AUTO-CORRELATION
H#LEAST SCUARES RATIONAL
HTAYLOR SERIES RATIONAL

HCOMPUTES A SPECIAL
" PS

I FUNCTION

FUNCTION
FUNCTION
FUNCTION
FUNCTION
HFUNCTION
FUNCTION

& CROSS—-SPECT DENS #
& SPECTRAL DENSITY
CURVE FITTING

CURVE FITTING
DISPLAY PROGRAM.

F OF THE INDICES.

FOR COMPLEX ARGUMENTS

#LOGARITHM OF THE GAMMA FUNCTION FOR COMPLEX ARGUMENTS
HLEAST SQ. DETER. OF VELOCITY FUNCTION FOR REFRACT. T/D DATA
#AUTO- AND CROSS-CORRELATION FUNCTION GENERATOR,FLOATING
#ALL ORDERS OF BESSEL FUNCTION J SUB K TIMES Z OR I
HBESSEL FUNCTION J1/X/ AND Y1/X/
HROOTS OF A FUNCTION OF A REAL VARIABLE
ND ORDER. BESSEL FUNCTION OF COMPLEX ARGUMENT A
AMINIMIZATION ROUTINE FOR A FUNCTION OF N VARIABLES
ANKEL FUNCTION ROUTINE
FFORTRAN 11 BINOMIAL COEFFICIENT FUNCTION SUBPROGRAM
FORTRAN # HRSTR # FUNCTION SUBROUTINE FOR BASIC
HTRIGONOMETRIC FUNCTION SUBROUTINE
SIN FUNDAMENTAL FLOATING-DECIMAL FUNCTION SUBROUTINES HWISCON
HNORMALTZED INCOMPLETE GAMMA FUNCTION WITH POISSON TERM

HBESSEL

#INCOMPLETE GAMMA

HOFFSET CIRCLE PROBARILITY
H#LEROS)» ARBITRARY

#POWER SPECTRAL DENSITY
#IRREGULAR BESSEL

BESSEL

FUNCTION
FUNCTION.
FUNCTION.
FUNCTION/ZARF/
FUNCTION, FLOATING
FUNCTIONS
FUNCTIONS

Y SUL N /X/.

C P P ORI PE P PO P PP PO CE T O CEC R FCCRCC B E O PP PCC R I PP PCCOOCPROR PO POP>>P > PCCCEOP>>PCCEOC

zcecre

B

CECPRCECOE IO PPOCODETRRETE RS

0704-0902NULUC
0704-0592NUMLE
0704-0539GLGAU
0704-0812GPFMG
0709--F0-062
0704--F0-039
0704=--F0~-037
0704--F0-038
0709-0978WDI0F
0709-1164MWFOT
0650-02.1.010
0704-0634TVFNS
0650-01.6.055
0650--LM-012
0650--F0-301
0650--F0-302
0650--F0-303
0650~--F0~-304
0650--F0-305
0704-1003GNBSP
1410--F0-913
0709-0819GDBOC
0650-06.0.053
0650-01.2.001
0704-0250NYFSC
0704-078818GFL
0704-07B88IBWFS
0704-07881BRFS
0704-0T788IBIFS
0704-07881BSFS
0704-07881BWFS
0704~07881BSPF
0704-07881BPUF
0704-0788IBCFT
D704-078B1BASF
0704-078BIBATF
0704-07881CCIF
0704-07881BEFS
0704-0788IBERF
0704-0788IBMFS
0704-078818PLF
0704-07881BSPS
0650-08.4.002
0704-0788IBCIF
1401-01.4.007
1401-01.4.004
1401-01.4.011
0704-1233AAINT
0704-07430RFLO
0704-0283MURDF
0704-0310MUSCP
0704-0253MUFPD
0704-0314MUPRF
0704-035TMUPRF
0704-0357MUPRF
0704-0900NUFRE
0704-0283MURDF
0704-0225GMCFR
0704-0858G5541
0650-09.2.068
0650-09.2.067
0650-09.2.052
0650-03.1.026
0704-0821LRSFD
0650-09.2.C306
0650-09.2.043
0650-09.2.081
0650-09.2.017
0650-09.2.079
0650-09.2.082
1620-06.0.005
0650-10.3.009
7090-1123WPS02
0704-07430RGAU
0704-07430RMAX
0704-07430RCAY
0704-07430RFIS
0704-0T430REXP
0650-08.2.026
7090-NUCLEAR
7070--FC-901
7070-12.1.001
1401-01.1.006
0704-0445PEPAR
0650~09.6.016
0650-03.2.003
0704-0575GIFIL
0704-0575GIGOT
0704-0575GITRA
0704-089TAAERF
7070-01.9.002
7090-11820VCIR
0650-06.0.050
0650-06.0.049
0704-0859GSL16
7090-1150RLRAT
0704-0484MIFDP
0704-0788IBSPF
0704-0493LASBS
0704-0493LASB6
0650-09.6.020
0704~057TRWAC2
0709-0984RWAF T
0704-0833RWABJY
0650-07.0.002
0704-09TINUBES
0704-0804RWMIN
0704-0530CSHNK
0704-0919MEPYR
7070-01.9.001
7070-08.1.007
0650-03.1.032
7090-117TURGAM
C704—0T04RWOFA
0704-0516LAS86
0704-0869RCOCT
0704-0565CA005
0704-0577TRWPS2
0650-03.2.002
0704-0415ATBES




# ASSOCIATED LEGENDRE

SCHEDULING WITH ARBITRARY PROFIT
#INVERSE NORMAL PROBABILITY
ERPRETIVE SUBROUTINES .FOR BESSEL
ERBCLIC FUNCTIQNS REGULAR BESSEL
SINE INTEGRAL & COSINE INTEGRAL
#SINE AND COSINE

D ORDER # BESSEL
HBESSEL

H#THE TRANSCENDENTAL

HNEUMANN

HEXTREMUM OF UNIMODAL

#BESSEL

HBESSEL

R NLLS. H#BESSEL
I0NS #CIRCULAR AND HYPERBOLIC
HBESSEL

HMATHIEU AND MODIFIED MATHIEU
#ALL ORDERS OF THE BESSEL
UNCTION SUBROUTINES #wISCONSIN
#APPROXIMATION OF

FUNCTIONS
FUNCTIONS *
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS

#A SET OF INT
#CIRCULAR AND HYP
HBINTER SUBROU FOR

FOR NLLS.
FOR REAL ARGUMENT AN
JO/X/AND YO/X/

MU AND NU

OF LARGE ARGUMENTS
OF ONE VARIABLE
OF ORDER ONE.

OF ORDER ZERO.

OF THE FIRST KIND FO
REGULAR BESSEL FUNCT
SUBROUTINE
FUNCTIONS SUBROUTINE
FUNCTIONS Y SUB K TIMES Z
FUNDAMENTAL FLOATING-DECIMAL F
FUTURE TRIP TRANSFERS
HF0020 NUCLEAR-CODE ENGINEERING

us H#F0031 NUCLEAR-CODE MISCELLANEO
HG & L POST PROCESSOR
H#STRAIN GAGE DATA REDUCTION # CARD *
#STRAIN GAGE DATA REDUCTION # TAPE
#ROOT AND GAIN LOCUS
ONS #GAM-1 NUCLEAR-CODE CROSS-SECTI
HBLACK JACK GAME = CARD +#
_ HEXECUTIVE GAME = TAPE #
#BLACK JACK GAME * TAPE #
ATA HFITTING DATA TO TWO PARA. GAMMA DIST-SPEC REF RAINFALL D

NING PROBABILITIES FROM A FITTED
UMENTS H#LOGARITHM OF THE
R H#NORMALIZED INCOMPLETE
BINCOMPLETE

HFITTING OF THE
H#REPRODUCE,»

GAMMA DISTRIBUTION HDETERMI
GAMMA FUNCTION FOR COMPLEX ARG
GAMMA FUNCTION WITH POISSON TE
GAMMA FUNCTION.
GAMMA- DISTRIBUTIOUN TO RAINFAL
GANG PUNCH AND PRINT = RGCP #
HGAS FLOW ANALYSIS
HGAS NETWORK ANALYSIS PROGRAM
#A GAS NETWORK ANALYSIS PROG WITH
#GAS NETWORK ANALYSIS * TAPE »
NETWORK ANALYSIS = CARD #
HGE

L DATA

AUTO RECYCLING # IBM 650 #

»
w

4G,
NERALIZED "ALGEBRAIC TRANSLATOR » GAT
KGAUSS APPROXIMANT GENERATOR

“NYEGRATION SUBROUTINE, 10 PT. GAUSS QUADRATURE METHOD
#A PROGRAM FOR THE GAUSS—-SOUTHWELL RELAXATION MET
#RANDOM NO. GENERATOR, GAUSSTIAN UISTRIBUTION. FT. PT.
#MATRIX INVERSION BY GAUSSIAN ELIMINATION

E #4—POINT GAUSSIAN INTEGRATION SUBROUTIN
HINTEGRATION BY GAUSSIAN QUADRATURE
TAPE LBLE&TRAILER CKN HGEN. TRA ROUTINE PROG TAPE OPR
PECTRUM. FT.PT GEN.y» NERLNSON-ROSEN FISSION S

*

#RANDOM NO.

OR # GAT « HGENERALIZED ALGEBRAIC TRANSLAT
TINE HGENERALIZED INTEGRATION SUBROU
PRINT 1 # HGENERALIZED MATRIX INVERSION =

UNBLOCKED RECORDS HGENERALIZED
GENERALIZED
H#GENERALIZED
HGENERALIZED
HGENERALIZED
HGENERALIZED
GENERALIZED

MERGE PROGRAM FOR
OUTPUT SUBROUTINE
PLOT ROUTINE
PLOTTER I1
PLOTTER
RAMAC SORT PROGRAM
TAPE SORTING ROUTI
KGENERALIZED TRANSFER ANY ROUTI
#709/7090 GENERALIZED VARTAZLE LENGTH RE
HGENERALIZED,PACKAGED, OFF-LINE
HGENERALIZEN,PACKAGED,ON=-LINE [
GENERAT. CARD/TAPEL/1405 DISK »
HGENERATE A FORTRAN Il PROGRAM
HGENERATE MATRICES TO BE SOLVED
GENERATE 1401 T/P PROG. ON OUT
GENERATING MECHANISMS
GENERATION

=

NE #

NE

CORD SCRY

INPUT-OUTPUT SUBROUTINE

NPUT-OUTPUT SUBROUTINE

SEE 1410-PR-108 # HREPORT PRC.

TAPE OR ABSOLUTE BINARY

BY NU TPL1

PUT TAPES. #704 PROGRAM TO
HKINEMATIC SYNTHESIS OF PATH

#PRINT CONTROL FOR REPORT

PROGRAMS # GOOP # HK7070 GENERATIONS OF 1401 OPTIMIZED
& HORNET REACTOR CODE SPHERICAL GEO NUCLEAR-CODE # BEEHIVE
IFFUSION ECUATION IN CYLINDRICAL GEO NUCLEAR-CODE 4 UNCLE 1 D

HMODEL 4 GEODIMETER
HGEODIMETER COMPUTATIONS
#S4 CYLINDRICAL GEOMETRY CELL CODE NUCLEAR-COD
ALL A REACTOR CODE FOR SPHERICAL GEOMETRY NUCLEAR-CODC #C
H#GEORGIA EARTHWORK PROGRAM
HGEORGIA SKEWED BRIDGE PROGRAM
#GET/PUT » SEE 0705-10-047 #
ATRAP TRACE, GI TRAP.
TEGRATION H#FLOATING POINT GILL METHOD FOR RUNGE-KUTTA IN
FLU LINE ORDINATE FROM CONTINUOS GIRD. BRIDGE #MOMENT REACT IN
CANONICAL REPRESENTATION HGIVEN A FOURIER HALF-SERIES IN
UA10R-ECLIPT]C ROTATION-ROTATE A GIVEN VECTOR HEC
#TO ROTATE A GIVEN VECTOR X FROM THE EQUINO
ES LN X TO 20D OR 20S. H#GIVEN X, THIS PROGRAM CALCULAT
H#GS REVISION CF GL 0UT2
HGMITR3 ITERATION SUBROUTINE
HGMR DYANA DYNAMICS ANALYZER-PR
#GO SOAP 11
#GOHOT
ONS OF 1401 OPTIMIZED PROGRAMS = GOOP «
H#GOTRAN FOR CARDS
H#GOTRAN FOR PAPER TAPE
#GOUTY 2A
H#GRACE-1 NUCLEAR-CODE PHYSICS
#GRACE-11 NUCLEAR-CODE PHYSICS
GRADE
GRADE
GRANULAR MATERIALS
GRAVITY
GRID PLCTTER
GRID PLOTTER
GRID SYSTEM
HGRID SYSTEM VOLUME DETERMINATI
GRONK
GROUP
GROUP
GROUP
GROUP
GROUP
GrROUP
GROUP
GROUP
GROUP
GROUP

OGRAMMER

#7070 GENERATI

#PROFILE
#PROFILE
HKMAXIMUM DENSITY FO
H#RESIDUALS AND CERIVATIVES OF
#SCOPE
#SCOPE
#STRAIGHT LINE BRIDGE

ON
#7070 SIMULATOR THE 650 #
KGENERAL CARD LOACER SUBROUTINE
#WANDA-4 NUCLEAR-COCE
NUCLEAR-COOE
NUCLEAR-CODE
RE NUCLEAR-CODE
NUCLEAR-CODE
#FOG NUCLEAR-CODE
6 NUCLEAR-CODE
NUCLEAR-CODE
NUCLEAR~COCE

DIFFUSION
DIFFUSION
DIFFUSION
DIFFUSION
DIFFUSION
DIFFUSION
DIFFUSION
ODIFFUSION
DIFFUSION

ONE-DIMENSIONA
ONE-DIMENSIONA
ONE-DIMENSIONA
ONE-DIMENSIONA
ONE-DIMENSTONA
ONE-DIMENSIONA
ONE-DIMENSIONA
THREE~-DIMENSIO
THREE-DIMENSIO

Lol ol ol ol ol ol
-

NAL
NAL

0704-1040JPASL
0709-10861BAPF
0709-1002NA861
0650~03.2.007
0650-03.2.001
0650-03.2.004
0704-08370RSCN
0704-0469NUBES
0704-0833RWBJY
0704-0311GMMUF
0704-0416CSNMB
0704-0878BEMIM
0704-0636RWBF3
0704—0636RWBF2
0704~08370RBFN
0650-03.2.001
0650-03.2.005
0650-03.2.006
0709-0985RWBF8
0650-03.1.032
0650-09.2.035
0704-NUCLEAR
0704-NUCLEAR
0650-10.3.008
1620-09.6.001
1620-09.6.002
0650-09.8.001
70920-NUCLEAR
1620-11.0.006
1620-11.0.004
1620-11.0.005
0650-06.0.051
0650-06.0.040
0704-0493LASB6
7090-1177URGAM
0704-0516LAS86
0650-06.0.029
1401-13.1.009
0650-09.7.006
0650-09.7.001
0650-09.7.008
1620-09.3.001
1620-09.3.003
0650-02.1.007
0704~1048JPGIN
0704-0237GLGAU
0650-09.6.014
0704-07430RGAU
0650-05.2.002
7090-1230E0GAS
0704-04238SGG1
0705-SR-002-0
0704-07430RFIS
0650-02.1.007
7090-1132MAGIN
0705~18 0010
1401-01.2.002
0704-0988NUOUT
7090-1146AMPLO
1620-09.7.002
1620-09.7.003
1410--SM-110
0704-0468CF00G
0705-PG-001-0
0709-1159MDSOR
0704-0620CF0OC9
0704-0573CF001
1410--RG-9210
0704-0754CEF2L
0704-1110NUGEN
0704-1231TVTPP
0650-09.5.003
0709-1038RWPCR
7070-01.9.003
0650-08.2.009
0650-08.2.010
0650-09.2.085
0650-09.2.06%
T090-NUCLEAR
0650-08.2.016
0650-09.2.055
0650-09.2.008
0705-
0704-0593GITRA
0704-0491PWDE4
0650-09.2.057
0704-07881BGFL
0709-0953RWR0B
0709-0945RWREQ
0704-0498CA004
0704-0204GS0UT
0704-0259GMITR
0704-0930GMDYA
0650-12.0.004
1620-01.6.018
7070-01.9.003
1620~-PR-011
1620--PR-010
0650-01.6.044
7090-NUCLEAR
T090-NUCLEAR
0650-09.2.046
0650-09.2.061
0650-09.2.012
0650-09.6.008
0704-0357MUSCP
0704-0432MUSCO
0650-09.2.058
0650-09.6.009
7070-05.1.003
0704-0446PECSM
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704=-NUCLEAR
7090-NUCLEAR
7090-NUCLEAR
0704~NUCLEAR
0704-NUCLEAR

L #CURE NUCLEAR-COOE
L #PDQ-2 NUCLEAR-CODE
L #PDQ-3 NUCLEAR-CODE
L HREM NUCLEAR-CODE
L #PDC2-90 NUCLEAR-CODE
#MOVE VARIABLE,
#
CKySIGN,STRIP,VMCTR
CKAGE
SENTATION H#GIVEN A FOURIER

BTITLE,

HHANKEL FUNCTION ROUTINE

AT SIM-ABREVIATED FLOATING POINT
#FLUID FLOW DISTRIBUTION.
FLOW NETWORK

INT
OUTINE #PAGE
HMATRIX
#SOLUTION OF
#MULTI-MATERIAL ONE DIMENSIONAL
SCLUTION OF LAPLACE POISSCN AND

#TRANSIENT

HHECTIC NUCLEAR-CODE
HHERD=1,2,

RANSPORT
#INTEGRATION BY
M. EIGENVALUE PROB. OF A COMPLEX
IGENVALUES AND EIGENVECTORS OF A
H#STORAGE
#BCO TO

HHOLLERITH

INCREMENT COLUMN BINARY IMAGE OF HOLLERITH NUMBER
#HOLLERITH TO BCD CONVERSION
RDS HHOLLERITH TO BCD INPUT FROM CA
HHOLLERITH WORD GENERATOR

#DIGITAL TERRAIN MODEL SYSTEM

#BPR REVISION OF OREGON

HREVISED TRAVERSE AND

H#LIQUID VOLUMES IN FLAT END

GEC NUCLEAR-CODE # BEEMIVE &

INTER CODING SYS H#UNIV OF

SS ANALYSIS OF A FLANGED TAPERED

NALYSIS OF FLANGE WITH A TAPERED
10N ROUTINE

TRANSPORTATION PROBLEM, FLOW- OR

HHYDRAULIC NETWORK ANALYSIS

OPS AND PHASE BEHAVIOR OF LIGHT
NG-POINT 709 HYPERBOLIC SINE AND
ESSEL FUNCTIONS #CIRCULAR AND
ATING POINT.

BFLOATING-POINT 709 HYPERBOLIC SINE AND HYPERBOLIC
NG HHYPERBOLIC SINE-COSINC, FLOATI
TANGENT SUBROUTINE #HYPERBOLIC SINE, COSINE AND CO
FHYPERBOLIC TANGENT SUBROUTINE
BMATHEMATICAL PROGRAMMING SYSTEM I-ALL SOLUTIONS
PULATE BCD-CODED DATA, INCLUDING I/ H#MANT
KBASIC 709 1/0 CONVERSION SUBROUTINES.

# WOPC BUFFERED
H#STOP NUMBER CRUM AND
#S0S

#IBSFAP ASSEMBLY PROGRAM
HIBSYS MONITOR

HID-3 INTERPRETIVE SYSTCM
HIDA EDIT SUBROUTINE & CARD =
HIDA-EDIT SUBROUTINE #TAPEw=

CA‘”ON # BINARY SUBROUTINE
HAUTOMATIC PERSONAL

AUIOPIC 1401 ®AUTOMATIC PERSONAL

T SQUARE PCOLYNCMIAL FIT /FORTRAN
H#INCREMENT COLUMN BINARY

#WRITE CORE

#CARD

FINPS 704 H#FORTRAN CARD
FINPS 709 #FORTRAN CARD

#TRANSLATE CARD
RUMS #LOAD BINARY CARD

LANGUAGE EASY ¥SYSTEM
SOLUTION OF POWER SYS NETWORK
AMATRIX INVERSION WITH ITERATIVE
ER. FOR A VEL FUNCT. WITH LINEAR
¥NCRMAL MOVEQUT COMP. FOR LINEAR

#MANIPULATE BCD-CODED DATA,
PAIRED COMPARISONS FROM BALANCED

H#INCOMPLETE ELLIPTIC INY[GRALS
#INCOMPLETE GAMMA FUNCTION.

POISSCN TERM
HELLIPTIC INTEGRAL,
OF HOLLERITH NUMBER

#NORMALIZED
COMPLETE AND

NNECTOR AND REDUNDANCY PROGS FOR
BBELL LABS PERMUTATION

H#READS THE SORTEC AUTHOR CROSS
HUNPACKS UP TO 6 INDICES FROM AN
THE INDICES FROM FOURIER SERIES
HSINULATION OF AN

TH TRACE # FIRSHFLCATING PT. AND
M TRACING ROUTINE FOR 650 SYSTEM
TO CALCULATE SEASONALLY ADJUSTED
RUNPACKS UP TO 6
#UNPACKS THE
HCOMBINES
#COMBINES

UTES A SPECIAL FUNCTION F OF THE

DEX WORDS.,

S = CARD #M-100 MOMENT OF
S = TAPE » #M=100 MOMENT OF
S #MOMENTS CF

UE AND RATE OF RETURN * PVIA = »
NUCS GIRD. BRIDGE #MOMENT REACT
HKMOMENT DISTRIBUTION AND

WRITE 2 DIMENSIONAL ARRAY BINARY
E VvV INTERPRETIVE SYSTEM
EQUIVALENCE H#VARIABLE
#VARIABLE
K709 VARIABLE

#GSELFMCTR L INK yMOVE ,OPHLT,SEC
#H.Q. USAF TAPE INPUT/QUTPUT PA
#HAFEVER NUCLEAR-CODE

#HARDY-CROSS SOLUTION OF WATER
HHARMONIC ANALYSIS SUBROUTINE
HHASH TOTAL

HHASTY EXPONENTIAL,

HHUMAN REACTION TIME DEMONSTRAT

H#HYPERBOLIC

HIMPROVED DIGITAL SHORT CIRCUIT

#INCREMENT COLUMN BINARY IMAGE
#INDEPENDANT TABLE LOADER

KINDIVIDUAL CARD/TAPE UTILITIES

HINFCRMATION

GROUP
GROUP
GROUP

DIFFUSION
DIFFUSION
DIFFUSION
GROUP DIFFUSION
GROUP DIFFUSION

0UP RECORDS .
GROUPED FIELDS
S REVISION OF Gk OUT2

TWO-DIMENSIONA
THO-DIMENSIONA
TWO-DIMENSIONA
TWO-DIMENSIONA
TWO-DIMENSTONA

HALF-SERIES IN CANONICAL REPRE
HALT AND SWITCH PROGRAM
HARDWARE SIMULATOR. #AB FLO
HARCY CROSS METHOD

FLOATING PO
HEADING OUTPUT FORTRAN I SUBR
HEADING REMOVAL

HEAT DIFFUSION EQUATION
HEAT EQUATION SOLVER
HEAT FLOW EQUATION #NUMERICAL
HEAT NUCLEAR-CODE ENGINEERING
HEAT TRANSFER PROGRAM

AND 3 NUCLEAR-CODE T
HERMITE QUADRATURE
HERMITIAN MATRIX.
HERMITIAN MATRIX.
HISTORY TRACE
HOLLERITH

HPRELI
RE

CARD TO TAPE

HORIZONTAL ALIGNMENT PRCGRAMS
HORIZONTAL ALIGNMENT PROGRAM
HORIZONTAL ALIGNMENT
HORTZONTAL CYLINDRICAL TANKS
HCRNET REACTOR CODE SPHERICAL
HOUSTON ASSEMBLR FOR PROC.ENG.
HUB = CARD » #5-109 STRE
HUB * CARD = #S—-100 STRESS A
HUNGARIAN METHOD #THE
HYDROCARBON METHERMODYNAMIC PR
HYPERBOLIC HKFLOATI
HYPERBOLIC FUNCTIONS REGULAR B
SINE AND COSINE,FLO

170 PACKAGE FOR 709 FORTRAN.

>

IBM-32K ASSEMBLY AND COMPILER

IDENTIFICATION AND MEMORY ALLO
IDENTIFICATION CODE #» AUTO-| PIC
ICENTIFICATION CODE #

S » AFTER SETTING = XX
117 HLEAS
IMAGE OF HOLLERITH NUMBER
IMAGE ON TAPE
IMAGE PROGRAM
IMAGE READ ROUTINE /CSH/S FOR
IMAGE READ ROUTINE /CSH/S FOR
IMAGE TO BCD IN COMMON.
IMAGES FROM TAPE TO CORE AND D
IMMEDIATELY MAKING PROGRAMMING

IMPROVEMENT OF ACCURACY
INC. OF VEL. #LEAST SQ.
INC. OF VELGCITY wITH DEPTH
INCLUDING 1/0

INCOMPLETE BLOCKS

DET

INCOMPLETE GAMMA FUNCTION WITH
INCOMPLETE.

INDERTERMINATE TRUSS ANAL #CO
INDEX PROGRAM

INDEX TAPE

INDEX WORD.

INDEX WORDS, HUNPACKS

INDEXING REGISTER IN SIR
INDEXING REGISTER SIMULATOR WI
INDEXING REGISTERS #SY
INDICES HPROGRAM
INDICES FROM AN INDEX WORD.

INDICES FROM FOURIER SERIES IN
INDICES IN A FOURIER SERIES.
INDICES IN A FOURIER TERM.

INDICES. #COMP

INERTIA & CENTROID CALCULATION
INERTIA & CENTROID CALCULATION
INERTIA OF POLYATOMIC MOLECULE
INF. CHAIN MACH « ¥PRESENT VAL
INFLU LINE ORDINATE FROM CONTI
INFLUENCE LINE CALCULATION

INFO ON TAPE BT
PROCESSING
PROCESSING
PROCESSING
PROCESS ING

LANGUAG
PACKAGE
PACKAGE
PACKAGE

INFORMATION
INFORMATION
INFORMATION

0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704—-NUCLEAR
7090-NUCLEAR
0705-PG-008-0
0705-PG-010-0
0704-0204GS0UT
0705-BW-002-0
0705-AF-003-1
0704-NUCLEAR
0704-0788IBGFL
0705-DE-002-0
0704-0530C SHNK
7070-05.2.001
0650-09.7.007
0650-09.7.
0704~-0121GMHAS
1620~--MI-015
0704-0630WBHEX
0704-0848ARHFD
0704-0085CLMBH
0650-08.1.00%4
0704-0652RWHF 2
0650-04.0.010
0704-NUCLEAR
0650-08.1.002
0704-NUCLEAR
0704~NUCLEAR
0704-0423BSHCI
0704-0460MIMAU
0704-0884PKHME
0704-0264ASAS4L
0704-0235NYDHL
0704-0525PKCTH
0704-08430RICH
0704-02%5NYDBD
0704-0387CE141
0709-1219WDHOL
0650-09.2.040
0650-09.2.053
0650-09.2.084
0650-09.7.005
0650-08.2.009
0650-02.0.017
1620-09.7.005
1620~09.7.004
0650-11.0.005
0704-04641BTFL
0650-09.7.002
0650-09.3.002
0709-0941RWHY3
0650-03.2.001
0704-041TPFCSH
0709-0941RWHY3
0704-0224ASAS3
7070-08.1.020
7070-08.1.013
0704-1092RSM1A
0704-0879414BC
0709-0388GS710
0709-0978WDI0OF
0650-01.6.027
0709--PR-063
7090--SP-920
7090~--Sv=-918
0650-02.0.022
1620-01.6.005
1620-01.6.002
0704-0739ARPEK
0650-01.6.041
1401-01.4.014
0705-PG-005-0
0704-0772ANE20
0704-08430RICB
0704-0830MIWTP
0705-18 0002
0704-0820RWCSH
0709-0820RWCSH
0709-0778AEIBC
0704-0395LL010
0704-1096TVSMP
0650-09.4.004
0650-05.2.022
0650-09.6.016
0650-09.6.019
0704-0879MI4BC
0650-06.0.038
0704-C225GMIEF
0704-0516LAS86
7090-1177URGAM
0704-097TALELP
0704-08430RICH
0650-01.2.011
0650-09.2.007
7090-1239BEPIP
0704-1144NCO14
0704-0788IBUPF
0704-07881BSPF
0650~02.0.0b6
0650-01.6.050
0650-01.4.007
0650-06.0.042
C704-07881BUPF
0704-07881BSPF
0704~07881IBCIF
0704-0788IBCIF
0704-0788IBSPF
1410--UT-106
1620-09.3.004
1620-09.3.00%
€650-09.3.005
0650-07.0.017
0650-09.2.057
0650-09.2.033
0704-0910NUWTH
0704-1006RSIPL
0704-0856CVVIP
0704-0856CVVIP
0709-1135BnVIP




HAUTOMATIC INFORMATION RETRIEVAL PROGRAM
A CONDENSER ROUTINE FOR SYMBOLIC INFORMATION.

NINITA

NTREE DUTPUT TO FREEWAY INPUT

# A VARIABLE FIELD PERIPHERAL INPUT
HFIXED AND FLOATING DECIMAL CARD INPUT
LE PRECISION FLOATING POINT CARD INPUT
SION TO DOUBLE PRECISION FORTRAN INPUT
ELATION MATRIX, CORR2 — FOR CARD INPUT
#DOUBLE PRECISION INPUT

#LP/90 TO SCROL 704 INPUT

#SELECTOR OF COMBINATIONS OF INPUT
ESSION CODE SCRAP. KINPUT
HHOLLERITH TO BCD INPUT

#FORTRAN I1 ON-LINE TO OFF-LINE INPUT

READS BCD HSIMULATES INPUT
CH CONTROL #INPUT
T CONTROL HINPUT
T CONTROL BINPUT

HSCHENECTADY DECIMAL INPUT

ADOUBLE PRECISION INPUT

LE DIMENSION SYMBOLIC FORTRAN II INPUT
TI-DIMENSTON SYMBOLIC FORTRAN Il INPUT
HDOUBLE PRECISION INPUT.

TING POINT € FIXED POINT DECIMAL INPUT.
GRAMMING CODE FOR 1620 WITH CARD INPUTE
H#STUDENT INPUT-
HGENERALIZED,PACKAGED,ON-LINE INPUT-
NGENERALIZED)PACKAGEDyOFF~LINE INPUT-
BINPUT—

EM » HFITS » FOURTEEN O ONE INPUT-
HTAPE INPUT/

HTAPE INPUT/

HTRACE PROGRAM FOR CARL INPUT/

#7090 10CS INPUT/

H#FORTRAN INPUT/

#H.Q. USAF TAPE INPUT/

H7090 INPUT/

MAY CONTROL #1620 FORTRAN INPUT/
/co HINPUT/
H#FORTRAN INPUT/

HVIPP INSERT

ROUTINE HENTRY AND EXIT INSERT
HZIP » INSTAN

TABLE DOUBLE PRECISION LOGARITHM INSTRU
ADOUBLE PRECISICN ARC TANGENT INSTRU
BLE DOUBLE PRECISION EXPONENTIAL INSTRU
BLE DOUBLE PRECISION SQUARE ROOT INSTRUI
HTRACE INSTRU

HTRACE INSTRUI

HNINE OPERATION SPLIT INSTRU

HCROWN LIFE INSURA

T REPRE TO FLY PT REPRE H#INT OP
HINT 58

HWRITE 6-DIGIT DECIMAL INTEGE

#BCD TO BINARY INTEGE

HoOOUB
HSINGLE PRECI
#7070 INTERCORR
CONVERSION.
CONVERTER
DATA.
EDITOR FOR MULTIPLE REGR
FROM CARDS
MODIFYING SUBR.
PLUGBOARD OF BASIC 650.
PROGRAM UNDER SENSE SWIT
PROGRAM UNDER SENSE LIGH
PROGRAM UNDER SENSE LIGH
PROGRAM-VARIABLE FORMAT
SCALING

SUBROUTINE #SING
SUBROUTINE HMUL

HFLOA
ouUTPUT HLINEAR PRO

ouTPUT

OUTPUT SUBROUTINE

OUTPUT SUBROUTINE

QUTPUT SYSTEM

OUTPUT TAPE CONTROL SYST
ouTPUT

ouTPUT

ouTPUT

OUTPUT CONTROL

OUTPUT PACKAGE

OUTPUT PACKAGE

OUTPUT PACKAGE

OUTPUT ROUTINE USING FOR
QUTPUT SHCEDULING 1/CD&S
OUTPUT TRANSFOURMATION
LEADING BLANKS.

ER FOR THE INTERPRETIVE
T PRINTING *

CTION HINTERPRE
CTION

CTION HINTERPRETA
CTION AINTERPRETA
CTION ALTERATION

CTION ALTERATION FOR 709
CTION ROUTINE NOSIR

NCE COMPANY SORTING PROG
4 CONV OF NO FROM FIX P
0

R AND SIGN ON CRT

R CONVERSION

HMURA INTEGER DUMP

HFN 11 FLOATING POINT OR INTEGE

#INTEGE

HINTEGE

HINTEGE

HINTEGE

KINTEGE!

HINTEGE

#INTEGE

HINTEGE

KINTEGE

#INTEGE

#MURA READ DECIMAL INTEGE

RSION. H#BINARY INTEGE
HMURA READ DECIMAL INTEGE

INARY CONVERSION OF UNRESTRICTED INTEGE
0 BCD CONVERSION OF UNRESTRICTED INTEGE
ERICAL INTEGRATION OF THE DOUBLE INTEGR
NG POINT /N/ VARIATE PROBABILITY INTEGR
WEXPONENTIAL INTEGR

HEXPONENTIAL INTEGR

CTIONS HINTER SUBROU FOR SINE INTEGR,
/EQU. INTERV./ HINTEGR,
EQU. INTERVALS/ HINTEGR,
HFLOATING POINT DEFINITE INTEGR

UBROU FOR SINE INTEGRAL & COSINE INTEGR
KDIATOMIC MOLECULAR INTEGR,

#FN I1 SINE-COSINE INTEGR

R DUMP SUBROUTINE
R PROGRAMMING 3,
R PROGRAMMING 3,
R PROGRAMMING 2,
R PROGRAMMING 2,
R PROGRAMMING 1,
R PROGRAMMING
R PROGRAMMING 1

R PROGRAMMING 2

R PROGRAMMING 2

R PROGRAMMING 3

R ROUTINE

R TO ROMAN NUMERAL CONVE
RS ROUTINE

RS #8CD TO B
RS. HBINARY T
AL HKNUM
AL HFLOATI
AL

AL

AL & COSINE INTEGRAL FUN
AL EVAL., SIMPSONS RULE
AL EVAL., TRAPEZ. RULE /
AL EVALUATION

AL FUNCTIONS HINTER S
AL PROGRAM

AL SUBROUTINE

-

HEXPONENTIAL INTEGRAL

ETE. HELLIPTIC INTEGR

AL, COMPLETE AND INCOMPL

RELLIPTIC INTEGRALS

#INCOMPLETE ELLIPTIC INTEGR

HMURA COMPLETE ELLIPTIC INTEGR,
RCOMPLETE ELLIPTIC INTEGR

HFLOAT. PT. MILNE, RUNGE-KUTTA INTEGR
CANONICAL REPRESENTATION HINTEGR
¥MULTIPLE NUMERICAL INTEGR

POINT ADAMS-MOULTON, RUNGE-KUTTA INTEGR
IRDyAND FOURTH ORDER RUNGE-KUTTA INTEGR
#SIMPSONS RULE FLOATING-POINT INTEGR
OINT GILL METHOD FOR RUNGE-KUTTA INTEGR

ALS

ALS

ALS OF THE FIRST KIND
AT. OF 2ND ORD. EQ

ATES A FOURIER StRl!:S IN
ATION

ATION HFLOATING
ATION H#SECONDTH
ATION

ATION HFLOATING P

T. COWELL /2ND SUM/, RUNGE-KUTTA INTEGRATION HFLOATING P
TURE NINTEGRATION BY GAUSSIAN QUADRA
URE HINTEGRATION BY HERMITE QUADRAT
URE ANUMERICAL INTEGRATION 8Y MIDPOINT PROCED
. PREC- FLOATING PT. RUNGE-KUTTA INTEGRATION OF HDBL
UATION #ADMINT ADAMS INTEGRATION OF DIFFERENTIAL ECQ
ZND ORDER EQU. #INTEGRATION OF SPECIAL FORM OF
GR ANUMERICAL INTEGRATION OF THE DOUBLE INTE
o POINTS #NUMERICAL INTEGRATION OF UNEQUALLY SPACE

#FLOATING POINT NUMERICAL INTEGR

ATION SUBROUTINE

#FLOATING POINT NUMERICAL INTEGRATION SUBROUTINE
#FORTRAN 2 INTEGRATION SUBROUTINE.
GAUSS QUADRATURE METHOD #INTEGRATION SUBROUTINE, 10 PT.

#SINGLE INTEGR

ATION SUBROUTINE

#DOUBLE INTEGRATION SUBROUTINE

RTRIPLE INTEGRATION SUBROUTINE
HGENERALIZED INTEGRATION SUBROUTINE
#4-POINT GAUSSIAN INTEGRATION SUBROUTINE

HINTEGR

ATION WITH CONTROLLED ER

TING POINT OPTIMIZED RUNGE-~KUTTA INTEGRATION. HFLOA

RTRAN FLOATING POINT RUNGE-KUTTA INTEGR

ATION. H#FO

FLOATING PT. MILNE, RUNGE-KUTTA INTEGRATION- HDBL. PREC.
#N-STRIP TRAPEZOIDAL RULE INTEGRATION/EQUAL INTERVALS/

0650-12.0.007
0704-0959MICND
0705-SR-005-0
0650-09.2.082

0704-0209NOVNP
0704-0325RS014
0704—0650RWREA
0709-1201NRDIC
7070-11.3.004

0704-0585CA006
0704-0937ERCON
0704-064BAVSEL
0704-0749SCIEM
0704-0387CEJ41
0704-0637ANZ01
0704-0480CE650
0704-0206NY INP
0704-0206NY INP
0709-1025WPK06
0704-0204GS IN2
0704-0334NA022
0704-084B8ARINS
0704~084BARSYM
0704-0577RWOPN
0704-03T70RSO14
1620-10.1.002

0709-1007RL039
0704-0573CF001
0704-0620CF009
0704-0261GMI0S
1401-01.4,011

0704-0690GDT 10
0705-58-005-0

1620-01.4.002

7090--10-919

0704-1134ELFI0
0705-AF-003-1

7090-1218NUSNU
1620-01.6.008

0650--UT—-105

0704-0809PFTES
0704-0895TAVIL
0704-0525PKINT
1401-01.4.009

0704-0385BSLNX
0704—0423BSATN
0704-0385BSEXP
0704-038585SQR
0704-1079NOTIA
0709-1090NOTIA
0650-02.0.006

0650~01.5.006

0650-01.6.017

7080--CV-090

0704-0362NA117
0704-1056TVME2
0704-0251MUIND
0704-0848ARDMP
0704-1190PKIP9
0704-1190PKIPM
0704-1191PKIP9
0704=1191PKIPM
0704=1192PKIP9
0704-1192PK1PM
0704-0969PKIP8
0704-0970PK PO
0704-0970PKIPE
0704~0971PKIPI
0704-0256MURD I
0704-08700RROM
0704-0263MURDL
0704-0423BSOCH
0704-0423BSFRE
0650-07.0.010

0704-0794RWNP3
0704-0753NUEXP
0704-0TS3NUEXP
0650-03.2.004

0704-0116CLINT
0T704-0116CLINT
0704-0624RWDL2
0650-03.2.004

0704-0849MIDIA
0704-084BARCSI
7090-1228N0E1

0704-097TALELP "

0650-04.0.006

0704-0225GMIEF
0704-0668MUCE L
0704-10TORMELF
0704-0450RWDE3
0704~0788IBIFS
0650-04.0.002

0704-0450RWDE2
0704-1233AAINT
0709-0982RHWS 12
0704~049 1RWDE4
0704-0775RWDE6
0704~0423BSGQ 1
0704-0423BSHQI
0704-1017AND10
0704~-0610RWDE2
7090-1131A5012
0704-0141LASB8
0650-07.0.010

0704-1157TU900
0704-0525PKLAQ
0704-0525PKLEQ
0704~0539GLGAU
0704-0237GLGAU
0704~0368NA274
0704-0368NA275
0704-0368NA276
7090-1132MAGIN
7090-1230E0GAS
0704-1232AAICE
0709-1170ATRKS
0709-1171ATRKS
0704~0610RWDE3
0T704-0931PKMTZ

HSTMULTANEOUS MULTIPLE INTEGRATION, FLOAIING POINT.
F HOUSTON ASSEMBLR FOR PROC.ENG. INTER CODING HUNLV O
& COSINE INTEGRAL FUNCTIONS HINTER SUBROU FOR SINE INTEGRAL
ARY DIFFERENTIAL ECUATION HINTER SUBROU FOR SOLU OF ORDIN
R USE OF SPECIAL CHAR #MODS OF INTER TRANS # IT # COMPILER FO
s HMATRIX INTERCHANGE OF ROWS AND COLUMN
#7070 INTERCORRELATION MATRIX, CORR1
- FOR CARD INPUT #7070 INTERCORRELATION MATRIX, CORR2
#BINARY TO BCS INTERGER CONVERSION
HINTERGER PROGRAMMING 1.
¥GENERAL INTERGRAL EVALUATOR
HWOLONTIS INTERNAL TRANSLATOR # WIT «
OMPILER FOR THE 650 HINTERNAL TRANSLATOR # IT #» A C
HSORT INTERNALLY
EAL & COMPLEX ARITHMETIC « HSYMB INTERP SYS FOR IBM 650-653 e R
/IMMED ACCESS BELL 111 #FL DEC INTERP SYS 650 MAG DRUM CALC W
OUTINE HFLICOR FLOATING INTERP. COMPATIBLE OPERATION R
TERRAIN MODEL SYS 4 POINT POLY. INTERP. PROG. DA-2 1 WDIGITAL
ERATIONS WITH COMPLEX NUMBERS KINTERP. SYS. FOR PERFORMING OP
HCONTOUR INTERPOLATION
H#PARABOLIC INTERPOLATION
HDIVIDED DIFFERENCE INTERPOLATVION
H#BIVARIATE PARABOLIC INTERPOLATION
HDOUBLE INTERPOLATION
¥TABLE INTERPOLATION
NUED FRACTIONS CURVE FITTING AND INTERPOLATION HCONTI
H#LAGRANGE INTERPOLATION
HDIFFERENTIATION OR INTERPOLATVION

LATION HLAGRANGIAN INTERPOLATION AND/OR DIFFERENT
RVALS #AITKENS INTERPOLATION FOR N EQUAL INTE

HLAGRANGIAN INTERPOLATION FOR STEAM TABLES
CURV HMINIMUM ARC LGTH. INTERPOLATION FOR SURFACES AND

KGENERAL PURPOSE POLYNOMIAL INTERPOLATION PROGRAM DA-5
HLAGRANGIAN INTERPOLATION ROUTINE
HTABLE INTERPOLATION ROUTINE
#LAGRANGIAN INTERPOLATION SUBROUTINE
HTABLE READ IN & TABLE LOOKUP, INTERPOLATION SUBROUTINE
HCONTINUOUS DERIVATIVE INTERPOLATION SUBROUTINE
HSINGLE OR DOUBLE INTERPOLATION SUBROUTINE
HINTERPOLATION SUBROUTINE

SINE AND COSINE HINTERPRETABLE DOUBLE PRECISION
EXPONENTLAL INSTRUCTION HINTERPRETABLE DOUBLE PRECISION
LOGARITHM INSTRUCTION HINTERPRETABLE ODOUBLE PRECISTON
SCUARE ROOT INSTRUCTION HINTERPRETABLE OOUBLE PRECISION
LCULATION FROM RADIOACTIVITY LOG INTERPRETATION HPOROSITY CA
10N HINTERPRETATION MATRIX ABSTRACT

#705 MEMORY INTERPRETER
HCHRYSLER INTERPRETER AND 650 SIMULATOR
HINTERPRETER FOR 650 PROGRAMS

CISION PROGRAMS. HINTERPRETER FOR 650 DOUBLE PRE
FLOATING-POINT ARITHMETIC HINTERPRETIVE DOUBLE-PRECISION
ROUTINE HINTERPRETIVE FLOATING DECIMAL
H#DOUBLE-PRECISION FLOATING-POINT INTERPRETIVE PACKAGE.
ARITHMETIC #COMPLEX 1 « INTERPREVIVE PKGE FOR COMPLEX
ARITHMETIC HCOMPLEX 11 # INTERPRETIVE PKGE FOR COMPLEX
#MATRIX MANIPULATING INTERPRETIVE PROGRAM FOR THE 7
M & [PS ® » TAPE # HINTERPRETIVE PROGRAMMING SYSTE
M « IPS » « CARD # H#INTERPRETIVE PROGRAMMING SYSTE

LE PRECISION FLOATING POINT SOAP INTERPRETIVE ROU #DOPSIR DOUB
#SIR SOAP INTERPRETIVE ROUTINE
HCOMPLEX ARITHMETIC INTERPRETIVE ROUTINE
HENTRY AND EXIT INSERTER FOR THE INTERPRETIVE ROUTINE
AINTERPRETIVE ROUTINE.
BM 1620 HINTERPRETIVE ROUTINE FOR THE 1
E ERROR FUNCTION #AN INTERPRETIVE SUBROUTINE FOR TH
ESSEL FUNCTIONS HA SET OF INTERPRETIVE SUBROUTINES FOR B
HOOUBLE PRECISION FLOATING POINT INTERPRETIVE SUBROUTINE
RUM CALCULATOR H#STATISTICAL INTERPRETIVE SYS FOR IBM MAG D
LAB TAPE SYS HREVISED BELL LAB INTERPRETIVE SYS REVISED BELL
#1D-3 INTERPRETIVE SYSTEM
EX ARIYH OPERATIONS IN BELL LAB. INTERPRETIVE SYSTEM HCOMPL
POIN HCOMPLEX NUMBER INTERPREVIVE SYSTEM /FLOATING
704 COPP[LER FOR BELL LABORATORY INTERPRETIVE SYSTEM 13
NFORMATION PROCESSING LANGUAGE V INTERPRETIVE SYSTEM k1
#709/7090 IPL-V INTERPRETIVE SYSTtM
HLINCOLN IPLV INTERPRETIVE SYSTEM - 709,7090
OPY MEMORY ON TO TAPE. HINTERRUPT FORTRAN-LOADING TO C
HTALBOT SPIRAL INTERSECTIONS
HTALBOT SPIRAL INTERSECTIONS

EGRAL EVAL., SIMPSONS RULE /EQU. INTERV./ HINT
ROOTS OF A REAL POLYNOMIAL USING INTERVAL ARITH. HREAL
ROOTS OF A REAL POLYNOMIAL USING INTERVAL ARITH. HREAL
ON OF MATRIX EQUATION AX-8 USING INTERVAL ARITH. #SOLUTIL
ON OF MATRIX EQUATION AX—B USING INTERVAL ARITH. H#SOLUTI

HINTERVAL ARITHMETIC SUBROUTINE
#SEISMOGRAM SYN FORM CONT. INTERVAL VELOCITY « CVL «
#1TERATION SUBROUTINE, INTERVAL-HALVING METHOD

ITKENS INTERPOLATION FOR N EQUAL INTERVALS WA
TEGRAL EVAL., TRAPEZ. RULE /EQU. INTERVALS/ #IN
APEZOIDAL RULE INTEGRATION/EQUAL INTERVALS/ AN-STRIP TR
* CARD « HAN INVENTORY MANAGEMENT SIMULATOR
* TAPE » HINVENTORY MANAGEMENT SIMULATOR
* CARD » HINVENTORY MANAGEMENT SIMULATOR
7070 FULL FORTRAN VERSION HINVENTORY MANAGEMENT SIMULATOR
#MATRIX INVERSE .
ERT H#INVERSE LAPLACE TRANSFORM, INV
#PRODUCT INVERSE LINEAR PROGRAMMING
CTIONS, "H#INVERSE NORMAL PROBABILITY FUN
OUTINE HINVERSE TANGENT/COTANGENT SUBR

HINVERSE, REAL
HINVERSE, REAL OR COMPLEX.
HKMATRIX INVERSION
HCOMPLEX ARITHMETIC MATRIX INVERSION
HMATRIX INVERSION
HLARGE SCALE MATRIX INVERSION
#MATRIX INVERSION
#DOUBLE PRECISION MATRIX INVERSION
#SYMMETRICAL MATRIX INVERSION
#MATRIX INVERSION
#MATRIX INVERSION
HKMATRIX INVERSION
HDOUBLE PRECISION MATRIX INVERSION
NERAL PROGRAM FOR COMPLEX MATRIX INVERSION #A GE
HMATRIX INVERSION
H#MATRIX INVERSION
HSINGLE PRECISION MATRIX INVERSION
AGENERALIZED MATRIX INVERSION # PRINT 1 »
H#MATRIX INVERSION AND LINEAR EQUATIONS
ATIONS #7070 MATRIX INVERSION AND STMULTANEOUS EQU
LTANEOUS | INEAR EQUAT H#MATRIX INVERSION AND SOLUTION OF SIMU
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0704-0240N0SIG
0650-02.0.017
0650-03.2.004
0650-04.0.005
0650-02.1.002
0704-0085CLMIN
7070-11.3.003
7070-11.3.004
0709-0997MLCVR
0704-0969PK1PO
0704-0825J4P INT
0650~02.0.019
0650-02.1.001
0705-PG-009-0
0650-07.0.016
0650-02.0.021
0650-02.0.020
0650-09.2.062
1620~02.0.003
0650-09.2.025
0650-03.1.030
0704-0116CLDDI
0704-0248CLPIN
0704-0355GMDTA
0704-0355GMTAB
0704-0858G5541
0704-1035SCLAG
7090-1235RWDIC
0704-0762RFEOO
0704-0122PKANI
7090-1095WHLD 1
0704-0483NA029
0650-09.2.073
0704-0692JPGNA
7070-0846.002
0704-0197WKLIN
0704-0659GCTLY

'0704-0760GECDI

0704~1129AQALL
7070-08.6.001
0704-0385BSSEC
0704-0385BSEXP
0704~0385BSLNX
0704-0385BSSQR
0650-09.6.006
0704-0085CLMTX
0705-A0-009-0
0704-0486CHCTS
0704-0513BEL1A
0704-0583BEL1D
0704~-0525PKINT
0650-01.6.020
0704~0525PKIND
0650-07.0.014
0650-07.0.015
0709-0936LLMMI
1620-02.0.001
1620-02.0.002
0650-02.0.010
0650-02.0.001
0650-02.0.003
0704-0525PK INT
0704-07881BFIR
1620~02.0.006
0650-03.2.003
0650-03.2.007
0704-0385BSINT
0650-06.0.017
0650-02.0.015
0650-02.0.022
0650-02.0.012
0704-0832BECPK
0704-0470ELBEL
0704-1006RSIPL
0709-1027RSIPL
7090-1196LLIPL
0709-1164MWFOT
0650-09.2.077
0650-09.2.045
0704-0116CLINT
0704-08801BRRP
0704-08801BRRP
0704-08801BSME
0704-08801BSME
0704-0880IBINT
0650-09.6.018
0704-0327GMITR
0704~-0122PKANT
0704-0116CLINT
0704~0931PKMTZ
1620-10.2.001
1620-10.2.002
1620-10.2.003
7070-12.1.001
0704-0085CLMIV
7090-1125MLCLT
0705-E2-005-0
0709-1002NABB1
7070-08.1.017
0704-0223CLMIV
0704-0223CLMIV
0650-05.1.001
0650-05.1.003
0650-05.2.001
0650~05.2.007
0650-05.2.008
0650-05.2.009
0650-05.2.013
0650<05.2.015
0704-0232NYDMI
0704-0058UAINV
0704-0405PF10P
0704-1075ANF10
0705-£2-004-0
1620-05.0.006
7070-10.1.003
0705-18 0010
0704-1030ANF40
7070-10.1.002
0650-05.2.011



ION HKMATRIX INVERSION BY GAUSSIAN ELIMINAT
KMATRIX INVERSION BY PARTITIONING
50 FLINEAR PROGRAMMING FORCED -INVERSION CODE FOR AUGMENTED 6
HMATRIX INVERSION ROUTINE 1 # MIR 1 #
R AUGMENT 650#LINEAR PRG. FORCED INVERSION VECTOR PART. CODE FO
VEMENT OF ACCURACY H#MATRIX INVERSION WITH ITERATIVE IMPRO
EAR EQUATIONS #MATRIX INVERSION WITH SOLUTION OF LIN
HSYMMETRIC MATRIX INVERSION.
#MATRIX INVERSION.
HINVERSE LAPLACE TRANSFORM, INVERT
OF RET-PV2A-FINITE CHAIN OF ONE INVESTMENT RPRES VAL-RATE
#705 111 10CS
ocs

KSIMPLE 10CS

#730C DISC I0CS

#7080 10CS
H7070-729 10CS »SEE 7070-PR-075%

08 H10CS CARD/TAPE # SEE 1410-PR-1
#7090 10CS INPUT/OUTPUT CONTROL

08 « #10CS 1405 DISK » SEE 1410-PR-1
#IOMRSD « SEE 0705-10-047 #
#709/7090 IPL-V INTERPRETIVE SYSTEM

» 7090 HLINCOLN IPLV INTERPRETIVE SYSTEM - 709

NTERPRETIVE PROGRAMMING SYSTEM # IPS # @ CARD #
NTERPRETIVE PROGRAMMING SYSTEM # IPS  » TAPE »
#1Q MOD LOADER
ROUTINE SAVES THE CONSOLE /AC,MQ,IRA,IRB,IRC,
ROUTINE SAVES THE CONSOLE /AC,MQ,IRA,IRB,IRC,
INE SAVES THE CONSOLE /AC,MQsIRA,IRB,IRC,
INE SAVES THE CONSOLE /AC,MQyIRA,IRB,IRC,
SAVES THE CONSOLE /ACyMQyIRAyIRBsIRC #THIS SUBROUTINE
SAVES THE CONSOLE /AC,MQyIRA,IRB,IRC, H#THIS SUBROUTINE
#IRREGULAR BESSEL FUNCTIONS
UNIT USAGE OTHER THAN THAT WHICH IS H#TO ASSIGN TAPE

III

KTHIS Sus
HTHIS Sus
HATHIS SUBROUT
H#THIS SUBROUT

ROUTINE KISENTROPIC PRESSURE CHANGE SUB
HINTERNAL TRANSLATOR #» [T # A COMPILER FOR THE 650
AL CHAR H#MODS OF INTER TRANS # IT » COMPILER FOR USE OF SPECI
#1T - 2
HSORT, ALGEBRAIC. KEY AND ITEM LLNGTH — 1 WORD. OPEN.
HSORT, ALGEBRAIC. KEY AND ITEM LENGTH - 1 WORD. CLOSED.
AWEGSTEIN ITERATION
#A LEAST SGQUARES ITERATION
—HALVING METHOD BITERATION SUBROUTINE, INTERVAL

HITERATION SUBROUTINE
H#GMITR3 ITERATION SUBROUTINE
S KITERATION, ONE OR TWO VARIABLE
ACY AMATRIX INVERSION WITH ITERATIVE [MPROVEMENT OF ACCUR
#MATRIX TRANSPOSED ON ITSELF
#SQUARE MATRIX TRANSPOSED ON ITSELF
#SQUARE MATRIX TRANSPOSE ON ITSELF
#SQUARE MATRIX TRANSPOSED ON ITSELF OR DISPLACED IN CORE

<

#CO

HALL ORDERS OF BESSEL FUNCTION
H#BLACK

HBLACK

F REAL SYMMETRIC MATRICES BY THE
KPROP AND

#BESSEL FUNCTIONS

HKBESSEL FUNCTION

J SUB K TIMES Z OR I
JACK GAME » CARD «
JACK GAME # TAPE «
JACOBI METHOD HKETGENVALUES 0
JET NUCLEAR-CODE ENGINEERING
JO/X/AND YO/X/
J1/X/ AND Y1/X/
#K TIMES UNIT MATRIX
RS OF THE BESSEL FUNCTIONS Y SUB K TIMES Z
ORDERS OF BESSEL FUNCTION J SUB K TIMES Z OR I
# K—CODE NUCLEAR~CODE
CE FOR PART. OR SING. REPLICATED KBY KANALYSIS OF VARIAN
OMIC CCNDUCTOR SIZE SELECTION BY KELVINS LAW #ECON
OPEN. HSORT, ALGEBRAIC. KEY AND ITEM LENGTH — 1 WORD.
CLOSED. HSORT, ALGEBRAIC. KEY AND ITEM LENGTH —~ 1 WORD.
HKEY WORD IN CONTEXT
H#READS THE SORTED KEY WORDS FROM NC 139
HKPROGRAM TO SORT THE KEY WORDS FROM NC138
AIC. MULTIWORD KEYS. /WHOLE WORD KEYS ONLY/ H#SORT, ALGEBR
ROUTINE #KEYS SEARCH BCD LISTING TAPE
#SORT, ALGEBRAIC. MULTIWORD KEYS. /WHOLE WORD KEYS ONLY/
E #OUT OF KILTER NETWORK FLOW ROUTINE ON
HKIN » X ® SUBROUTINE
NERATING MECHANISMS HKINEMATIC SYNTHESIS OF PATH GE
CODE ¥ ARMOUR REACTOR KINETICS ZARK-1o CODE NUCLEAR-
CING H#EASTMAN KODAK CON. EDISON TRANSFER TRA
HFLOATING POINT OPTIMIZED RUNGE KUTTA
KMODIFIED PK KWIC PROGRAM /SDA 884/
H#KWIC REPORT FOR PRINTING OR PU
#KWIC SORT PROGRAM FIRST PART
HKWIC SORT PROGRAM SECOND PART
L POST PROCESSOR
LAB INTERPRETIVE SYS REVISED B

#ALL ORDE
RALL

NCHING

#6 &
ELL LAB TAPE SYS HREVISED BELL
AB INTERPRETIVE SYS REVISED BELL LAB TAPE SYS H#REVISED BELL L
COMPLEX ARITH OPERATIONS IN BELL LAB. INTERPRETIVE SYSTEM ¥
HTAPE LABEL,TRA,CHECK POINT ROUTINE
#704 COMPILER FOR BELL LABORATORY INTERPRETIVE SYSTEM
HBELL LABS PERMUTATION INDEX PROGRAM
HLADPAC UTILITY ROUTINES
HLAGRANGE INTERPOLATION
HLAGRANGIAN INTERPOLATION ROUTI
H#LAGRANGIAN INTERPOLATION AND/O
H#LAGRANGIAN INTERPULATION SUBRO
H#LAGRANGIAN INTERPOLATION FOR S
RLAMP-LESS ARITHMETIC PROGRAM
H#LAND AREA - SURVEY TRAVERSE

NE
R DIFFERENTIA'”DN

TEAM TABLES

HFIVE LAND SURVEYING PROGRAMS
FCR FCRTRAN MONITOR WITH SOURCE LANG DEBUG HOFFLINE EDIT
HEXTENTION OF FORTRAN 2 SOURCE LANGUAGE

M IMMEDIATELY MAKING PROGRAMMING LANGUAGE EASY HSYSTE

ON HCOMIT - GENERAL PURPOSE LANGUAGE FOR SYMBOL MANIPULATI
INFORMATION PROCESSING LANGUAGE V INTERPRETIVE SYSTEM
EQUATION HMNUMERICAL SGLUTION OF LAPLACE POISSON AND HEAT FLOW

#INVERSE LAPLACE TRANSFORM, INVERT
#LAPLACE TRANSFORMATION
KRELAXATION PROG LAPLACES EQUA IN CYLINDRICAL C
#RELAXATION PROG LAPLACES EQUAT IN RECTANGULAR
HKNEUMANN FUNCTIONS OF LARGE ARGUMENTS
NEOUS EQUATION SOLVER HLARGE DOUBLE PRECISION SIMULTA
HSTORE ROW MATRICES INTO A LARGE MATRIX
HLARGE SCALE MATRIX INVERSION

OORDINATE SYS
COORDINATES

MATRIX #LATENT ROOTS AND VECTORS OF A

MATRIX ¥MOLECULAR SPECTROSCOPY LATENT ROOTS AND VECTORS OF A
HANALYSIS OF LATERALLY LOADED PILES

ANCE H#LATIN SQUARES ANALYSIS OF VARI

HKLATIN SQUARES ANALYSIS OF VARI
DUCTOR SIZE SELECTION BY KELVINS LAW HECONOMIC CON
« TRA ROUTINE PROG TAPE OPR TAPE LBLETRAILER CKN H#GEN
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0650-05.2.002
0704-0324NYDM I
0650~10.1.009
0650-0 <012
0650~ lO l1.010
0650-05.2.022
0704-0664ANF40
0704~0573CF009
0704-0405PFEL1
7090~-1125MLCLI
0650-07.0.018
0705--10-047
1401--10-065
7070-03.4.002
7070--10-905
7080--10-086
7070--10-904
1410--10-909
7090--10-919
1410--10-911
0705-
0709-1027RSIPL
7090-1196LLIPL
1620-02.0.002
1620~02.0.001
T7090-12111QMDL
0704~0345ELSAV
0704-0345ELSAV
0704~0345ELSAV
0704-0345ELSAV
0704-0345ELSAV

0704~0345ELSAV"

0650~03.2.002
7090-1199PEIBL
7090-1095WH1SD
0650~02+1.001

0650-02.1.002
0650-02.1.003
0704~05T700RSRT
0704-05700RSRT
0704~-1234AAWEG
0709-0934N0OLSQ
0704-0327GMITR
0704~0355GMITR
0704~0259GMITR
0704-0433MCITR
0650-05.2.022

0704-0290GEMTO
0704-0290GESTO
0704-0432MUMTR
0704-0661GDF02
0650-06.0.025

0709-0984RWBFT
1620-11.0.006
1620-11.0.005
0650-05.1.006
0704~NUCLEAR

0704-0833RWBJY
0704-0833RWBJY
0704-0085CLMKO
0709-0985RWBF8
0709-0984RWBF7
0650-08.2.008

0650-06.0.063

1620~09.4.005
0704-05700RSRT
0704~05700RSRT
0704~0884PKKWI
0704-1144NCO14
0704-1144NCO13
0704-05700RSRT
0709-0921VGKEY
0704-05700RSRT
0709-1084RSOKF
0650-07.0.009
0650-09.5.003

0650-08.2.019
0705-EK 0003

0704-1147ECRKO
0704-1144NC0O13
0704~0913NCKRF
0704~0914NCKSP
0704-0914NCKSP
0650-10.3.008

0650-02.0.015

0650~02.0.015

0650~02.0.012

0705-SR-001-0
0704-0470ELBEL
7090-1239BEPIP
0650~01.6.039
0704~1035SCLAG
0704-0692JPGNA
0704~0762RFEOC
0704-0197WKLIN
T7090-1095WHLD1
1620-01.1.001

0650-09.2.054

0650-09.6.012
7090-1115GPFMS
0704-0812GPFMG
0704-1096TVSMP
0709-1198MICOM
0704~1006RSIPL
0650-04.0.010
7090-1125MLCL1
0650-04.0.004
0650~-04.0.008
0650~04.0.007
0704-0416CSNMB
7090-1149A5012
0704-0223CLMST
0650-05.2.007
0650-05.2.016
0650-05.2.024
0650-09.2.013
0704-0776RWAVS
0704-0491RWAV3
1620-09.4.005
0705-SR-002-0

#LDy L

ALCOR + #CAM LEADE!
#VIPP INSERT LEADI
CHED. PHASE ONLY LESS F. BACKER HLEAST

NLY # LESS ® M. C. FRISHBERG #LEAST

DULING = #1401 LESS 4K # LEAST
D« #1401 LESS aKylZKple * LEAST
NG » TAPE # #1620 LESS » LEAST
NG # SCHEDULING PORTION ##LESS » LEAST
NG * SCHED PORTION#LESS « CARD # LEAST
OLYNOMIAL FIT HLEAST

OADING ROUTINE

R CO-ORDINATE ROUTINE # C
NG BLANKS..

COST EST. & SCHEDULING-S
COST EST.ESCHED. PHASE 0
COST ESTIMATING AND SCHE
COST ESTIMATING AND SCHE
COST ESTIMATINGESCHEDULI
COST ESTIMATING SCHEDULI
COST ESTIMATING SCHEDULI
MAXIMAL ABSOLUTE ERROR P

CT. WITH LINEARINC. OF VEL. HLEAST SQ. DETER. FOR A VEL FUN
UNCTION FOR REFRACT. T/D DATA HLEAST SQ. DETER. OF VELOCITY F
T. AND SLOPE OF A W#CALC. OF THE LEAST SQRS. BEST 1/2WAVE POTEN
ROUTINE #FN 11 NTH DEGREE LEAST SQU COEF COMPUTATION SUB
TINE #GENERAL LEAST SQUARE CURVE FITTING ROU
TINE. #GENERAL LEAST SQUARE CURVE FITTING ROU
AL FIT / WARGONNE LEAST SQUARE LEGENDRE POLYNOMI
IMATION / HWEIGHTED LEAST SQUARE POLYNOMIAL APPROX
ORTRAN 11/ #LEAST SQUARE POLYNOMIAL FIT /F

#POLLY-POLYNOMIAL FIT BY LEAST SQUARES

H#LEAST SQUARES

HGENERAL LEAST SQUARES ANALYSIS
TH ORTHOGONAL POLYNOMIALS #LEAST SQUARES CURVE FITTING WI
UTINE USING ORTHOGONAL HBLEAST SQUARES CURVE~FITTING RO
UTINE H#LEAST SQUARES CURVE-FITTING RO
E #A GENERAL LEAST SQUARES FITTING PROCEDUR
AM. #GENERAL LEAST SQUARES FORTRAN SUBPROGR
H#A LEAST SQUARES ITERATION
#POLYNOMIAL OF BEST FIT BY LEAST SQUARES METHOD
HKLEAST SQUARES POLYNOMIAL FIT
XIMATION. HKLEAST SQUARES POLYNOMIAL APPRO
FITTING ROUTINE KLEAST SQUARES POLYNOMIAL CURVE
H#THREE DIMENSIONAL LEAST SQUARES PROCEDURE.

N CURVE FIVTING HLEAST SQUARES RATIONAL FUNCTIO
EQUS EQUATIONS HLEAST SQUARES SOL. OF SIMULTAN

BNON-LINEAR LEAST SQUARES.

# ASSOCIATED

KARGONNE LEAST SQUARE

HNTH

ANTH

HNTH

#NUMERICAL SOLUTION OF

#SORT, ALGEBRAIC. KEY AND ITEM
#SORT, ALGEBRAIC. KEY AND ITEM
#709/7090 GENERALIZED VARIABLE
ATING SCHEDULING e SCHED PORTION
CHEDULING « TAPE « #1620
CHEDULING # SCHEDULING PORTION #
ST COST EST.ESCHED. PHASE ONLY »
o & SCHEDULING-SCHED. PHASE ONLY

G AND SCHEDULING =
STIMATING AND SCHED #

#1401
#1401

#STUDENTS T AT .05

HCOMPUTATION OF A MIN 2

ES AND CURVES #MINIMUM ARC

RE ROOT, FLOATING-POINT, FORTRAN

IFIED NUBES1 PROGRAM FOR FURTRAN

01 PROGRAM TO MAINTAIN THE SHARE

#TAPE

PROGRAM HCROWN

CIMAL OUTPUT PROGRAM UNDER SENSE

#INPUT PROGRAM UNDER SENSE

RINPUT PROGRAM UNDER SENSE

CIMAL QUTPUT PROGRAM UNDER SENSE

MIC PRCPS AND PHASE BEHAVIOR OF

HSET SENSE

NSIONAL PROGRAM NUCLEAR-CODE #
EM ~ 709,7090

H#PRODUCTION

#PRODUCTION

H#STRAIGHT

OMENT DISTRIBUTION AND INFLUENCE

LOCATABLE OCTAL-COLUMN BINARY ON

#0l

#MOMENT REACT INFLU
#ON

HPERIFPHERAL
NEARTHWORK

CTION AND EMPLOYMENT SCHEDULE
TON AND SOLUTION OF SIMULTANEOUS
#SOLUTION OF SIMULTANEOUS
HFN 11 SIMULTANEOUS

IRD. BRIDGE

UTINE

MATRICES
#SOLUTION OF SIMULTANEOUS
H#SYMMETRIC SIMULTANEQUS

UTION OF SYSTEMS OF SIMULTANEOUS
#MATRIX INVERSION AND

ATRIX INVERSION WITH SOLUTION OF
A PROGRAM FOR SOLVING SYSTEMS OF
#SOLUTION OF SIMULTANEOUS

CODED 7090
HSLEP,
DETER. FOR A VEL FUNCT.
BNORMAL MOVEOUT COMP.

SOLVES SIMULTANEOUS
WITH
FOR

SQ.
EPTH
ECTOR PART. CODE FOR AUGMENT 650

#1401

10N #MXV PROGRAM FOR

HTHE SYMMETRIC METHOD OF
BMACHINE LOADING PROBLEM OF

#PRODUCT INVERSE
E AUGMENTED IBM 650
H#FORTRAN
20 WITH CARD INPUTEQUTPUT
RD 1620
RSION CODE FOR AUGMENTED 650
0 = TAPE »

704.
THE 1BM RAMAC 305

N LINE

* BLINEAR

¥
#COMPREHENSIVE
#

LEGENORE FUNCTIONS

LEGENDRE POLYNOMIAL FIT
LEGENDRE POLYNOMIAL

LEGENDRE POLYNOMIAL

LEGENDRE POLYNOMIAL

LEGENDRES DIFFERENTIAL EQUATIO
LENGTH —= 1 WORU. CLOSED.
LENGTH - 1 WORD. OPEN.

LENGTH RECORD SORT

H#LESS CARD #» LEAST COST ESTIM
LESS * LEAST COST ESTIMATINGES
HLESS # LEAST COST ESTIMATING S
LESS # M. C. FRISHBERG HLEA
LESS F. BACKER #LEAST COST EST
HLESS 11 » TAPE =

LESS 4K « LEAST COST ESTIMATIN
LESS 8K,12K»16K ® LEAST COST E
HLESS—PHASE 1A-NODE NUMBERING
LEVEL

LEVEL &/0R SWITCHING CIRCUIT

LGTH. INTERPOLATION FOR SURFAC
LIB. VERSION #SQUA
LIBRARY #MOD
LIBRARY ABSTRACTS BA 14

LIBRARY CONTROL SYSTEM

LIFE INSURANCE COMPANY SORTING
LIGHT CONTROL

LIGHT CONTROL

LIGHT CONTROL

LIGHT CONTROL

LIGHT HYDROCARBON M#THERHODVNA
LIGHTS

LIL ABNER A FEW-GROUP ONE DIME
HLINCOLN IPLV INTERPRETIVE SYST
LINE BALANCING

LINE BALANCING

LINE BRIDGE GRID SYSTEM
LINE CALCULATION

LINE FORTRAN LOADER
OCTAL DUMP
ORDINATE FROM CONTINUOS G
LINE PLOT ROUTINE

LINE PRINTER VERIFIER

LINE SHIFT

DECISION RULE FOR PRODU

L4
KRE

LINE

LINEAR EQUAT AMATRIX INVERS
LINEAR EQUATION

LINEAR EQUATION SOLUTION SUBRO
HLINEAR EQUATION SOLVER

HLINEAR EQUATION SOLVER OF BAND
LINEAR EQUATIONS

LINEAR EQUATIONS

LINEAR EQUATIONS #soL
LINEAR EQUATIONS

LINEAR EQUATIONS #M
LINEAR EQUATIONS #
LINEAR EQUATIONS

H#LINEAR EQUATIONS SOLUTION FAP

LINEAR
LINEAR
LINEAR
#LINEAR
#LINEAR
LINEAR
LINEAR
HLINEAR
HLINEAR
HLINEAR
HLINEAR
H#LINEAR
#LINEAR
LINEAR
LINEAR
#LINEAR
LINEAR
HLINEAR
LINEAR
#LINEAR
KLINEAR
RLINEAR
LINEAR
LINEAR
LINEAR

EQUATIONS WITH PIVOTING
INC. OF VEL. HLEAST
INC. OF VELOCITY WITH D
MATRIX EQUATION SOLVER
PRG. FORCED INVERSION V
PROGRAM

PROGRAM MATRIX PREPARAT
PROGRAM S1LS2
PROGRAMING SYSTEM
PROGRAMMING
PROGRAMMING
PROGRAMMING
PROGRAMMING
PROGRAMMING
PROGRAMMING
PROGRAMMING
PROGRAMMING
PROGRAMMING
PROGRAMMING
PROGRAMMING
PROGRAMMING
PROGRAMMING
PROGRAMMING
PROGRAMMING
PROGRAMMING

CODE FOR TH
CODt.

CODE FOR 16
CODE FOR CA
FORCED INVE
FOR THE 162
ON THE IBM
ROUTINE FOR

NI EEEEEEEEEEEEEEERLEEL L EE TR R R L P R R T R R o R R R R - R e - R

0650-01.2.007
0650-09.5.006
0704-0895TAVIL
0650-10.3.005
0650-10.3.009
1401-10.3.001
1401-10.3.002
1620~10.3.001
1620~1043.002
1620-10.3.003
0704-0500BSBFP
0650-09+6.016
0650-09.6.020
0650-09.3.003
0704-0848ARPLN
0704-0775RWGLS
0704-0742RWLS3
0704-0424ANE20
0650-06+0.009
0704-0772ANE20
0650-06.0.010
7090-1243SILSQ
0650-06.0.027
0650-06.0.023
0704-0636RWCF2
0709-0860RWCF
0704-1076ANE20
0704-0635RWGLS
0709-0934N0OLSQ
0650-06.0.006
0704-0116CLLSQ
0704-0617CA021
0705-A0-003~0
0704-0533CF009
0704-0859G5L16
0704-0116CLLSQ
0704-0837ORNLL
0704-1040JPASL
0704-0424ANE20
0704-0654AMPLG
0704-0654AMPLG
0704-0654AMPLG
1401-11.0.002
0704-05700RSRT
0704~-05TOORSRT
0709-1159MDSOR
1620-10.3.003
1620-~10.3.001
1620-10.3,002
0650-10.3.009
0650-10.3.00%
1620-10.3.004
1401-10.3.001
1401-10.3.002
0650-10.3.007
0704-08370RT05
0704=1104PKMIN
0704-0483NA029
0704~0399MISRT
0704~0547TPFBES
0704=1165PNSLI
1401-02.0.001
0650-01.5.006
0704-0206NYOUT
0704~0206NYINP
0709-1025WPK06
0709-1026WPKOT
0650-09.3.002
0704~0654AMCHK
0650-08.2.007
7090-1196LLIPL
0650-10.3.002
1620~-LM-018
0650-09.2.058
0650-09.2.033
0704-0912ASAS8
0704-0499CMOCD
0650-09.2.057
0704-03920LPLO
0704-0262NYPLV
0650-09.2.022
0650-10.3.001
0650~05.2.011
7070-10.4.001
0704-084B8ARNXN
0704-0742RWLE3
0709-099CRWLE4
0650-05.1.002
0650-05.2.010
0650-05.2.021
0704~1030ANF40
0704-0664ANF40
1401-11.0.003
1620-05.0.007
7090~1206NULEQ
7070-10.4..002
0650-09.6.016
0650-09.6.019
0704-0635RWMAT
0650-10.1.010

7070-06.1.001
0704-0108RSLPS
0650-10.1.001
0650-10.1.002
0650-10.1.004
0650-10.1.005
0650-10.1.008
0704-078918ML1
0705-E1-001~0
0705-E2-005-0
0650~10.1.006
0704~0480CEFLP
1620-10.1.002
1620-10.1.006
0650-10.1.009
1620~10.1.001
0704-0818CESCR
0305--MI-002



LINEAR PROGRAMMING SUBROUTINE
CESSOR TO SCROL # 7090 LINEAR PROGRAMMING SYSTEM — SU
BOUNDS ON VARIABLES HLINEAR PROGRAMMING WITH UPPER
H#STEPWISE MULTIPLE LINEAR REGRESSION # TAPE «
YSTEPWISE MULTIPLE LINEAR REGRESSION ® CARD «
THE IBM 7070 #STEPWISE MULTIPLE LINEAR REGRESSION ANALYSIS ON
ISE METHOD HMULTIPLE LINEAR REGRESSION BY THE STEPW
HTWO VARIABLE LINEAR REGRESSIONECCORRELATION
HKCOMPLEX LINEAR SYSTEM SOLUTION PROGRAM

LE-PRECISION USING HLINEAR SYSTEM SOLUTION IN DOUB
ON OF SHUNT CAPACITORS ON RADIAL LINES HLOCATI
1P, VMCTR HGSEL, FMCTRyLINK ,MOVE s OPHLT y SEQCK,SIGN,STR

HTEMPERATURE OF SATURATED LIQUI

0

#SPECIFIC VOLUME OF COMPRESSED LIQUID
HSPECIFIC VOLUME OF SATURATED LIQUID
THALPY AND ENTROPY OF COMPRESSED LIQUID HEN
HENTHALPY OF SATURATED LIQUID
HPRESSURE OF SATURATED LIQUID
H#ENTROPY OF SATURATED LIQUID
HTEMPERATURE OF SATURATED LIQUID FROM ENTHALPY
S H#ENTHALPY OR ENTROPY IN LIQUID SUPERHEAT OR WET REGION
TZONTAL CYLINDRICAL TANKS HLIQUID VOLUMES IN FLAT END HOR
HVISCOSITY OF LIQUID WATER

HLIST
HLIST

CONTROL PANEL FOR SOAP Il 8-WORD LIST,

75
17
AND 650 LOAD CARD #402

#SHARE CATALOG UPDATER, LISTER. 1401 PROGRAM.
K705 ADDRESS LISTING
#705 ADDRESS LISTING
70 LORELI 2 » LOCATION REFERENCE LISTING w 10
INT RECORD TAPE 40K HFLOW CHART LISTING FROM ASSEMBLY PROG PR
01 #CARD REPRCDUCING AND/OR LISTING PROGRAM FOR THE IBM 14
HKEYS SEARCH BCD LISTING TAPE ROUTINE

HFLOATING POINT LOG AND LN A

HLOG 10 Ay LN E

GIVEN X, THIS PROGRAM CALCULATES LN X
H#PROBABILITY OF LOSS OF LOAD

#ONE CARD LOWER LOAD

HONE CARD UPPER LOAD

HCHANGE CARD LOAD

HCHANGE CARD LOAD

HCARD TO TAPE LOAD

#LCAD
APE TO CORE AND DRUMS #LCAD
FOR SOAP Il B8-WORD LIST, AND 650 LOAD

HLOAD

#LOAD
H#SELF-CHECKING LOAD
#50 BUS LOAD
#99-8US LOAD

H#30 SERIES BUS LOAD
HELECTRIC LOAD
#ELECTRIC LOAD

. #DUMP AND LOAD
H#DOUBLE PRECISION FLOATING POINT LCAD
HLOAD

#LOAD

A
TO 20D OR 20S. #

AND UNLOAD DISK FILE 1
BINARY CARD IMAGLS FROM T
CARD #402 CONTROL PANEL
DECK AUDITOR

DECK GENERATOR

DECK GENERATOR

FLOW PROGRAM

FLOW PROGRAM

FLOW PROGRAM

FLOW PROGRAM = TAPE #
FLOW PROGRAM = CARD =
ROUTINE FOR IBM 650 # SOS
SUBROUTINE

SUBROUTINE

2 UNLOAD DISK FILE 2

#709 FORTRAN LOAD/UNLOAD PACKAGE
HANALYSIS OF LATERALLY LOADED PILES
HFOUR-PER-CARD LOADER
H#SEVEN-PER-CARD LOADER
#INDEPENDANT TABLE LOADER
#MULTIPLE PROGRAM DUMP AND LOADER
#ABSOLUTE BINARY LOADER
HTWO CARD BINARY AND OCTAL LOADER
¥24 WORD PER CARD BINARY LOADER
H#DECIMAL, OCTAL, BCD LOADER
#MNEMONIC OCTAL LOADER
H#BINARY OCTAL LOADER
#S1X CARD UPPER LOADER
#704 SURGE OBJECT LOADER
#EXTENDED FORTRAN 2 BSS LOADER
HRELOCATABLE FORTRAN BSS LOADER
#GENERAL PROGRAM LCADER
BINARY CARD AND CORRECTION CARD LOADER HABSOLUTE
HDECIMALs OCTAL, BCD LOADER
HRELOCATABLE BINARY LOADER
#DECIMAL, OCTAL, BCD LOADER
HARGONNE TAPE LOWER BINARY LOADER
HARGONNE CARD TO BINARY TAPE LOADER
HGENERAL PROGRAM LOADER
HBINARY TAPE LOADER
#BINARY OCTAL CARD OR TAPE LOADER
H#ABSOLUTE AND CORRECTION CARD LOADER
HRELOCATABLE BINARY LCADER
CARD ROW BINARY-OCTAL UPPER CARD LOADER K709 FOUR
HBINARY AND OCTAL LOADER
#SELF-LOADING BINARY~OCTAL LOWER LOADER
HRCW BINARY CARD LOADER
HCORRECTION CARD LOADER 0
HRELOCATING LOADER
#DECIMAL, OCTAL, BCD LOADER
. #1Q MCD LOADER
AL-COLUMN BINARY ON LINE FORTRAN LOADER HKRELOCATABLE OCT
HCALL » CARAT ASSEMBLED LOGICAL LOADER »
HMURA LOWER BINARY LOADER /ONE CARD/
HMURA UPPER RELOCATABLE BINARY LOADER /ONE CARD/
#OCTAL COLUMN BINARY CARD LOADER /THREE CARDS/.
#BINARY LOADER AND CHECKSUM CORRECTOR
HPRINT BSS LOADER DIAGNOSTICS
TSF. CARDS HON-LINE LOADER FOR COL. BIN. ABS. AND
HABSOLUTE BINARY UPPER LOADER ONE CARD
# 709-T7090 LOADER PACKAGE
HWRITE BSS LOADER STORAGE MAP
HWRITE BSS LOADER STORAGE MAP
HGENERAL CARD LOADER SUBROUTINE GROUP
#TAPE CREATING PROGRAM AND LOADER SUBROUTINE.
FN IT BINARY SYMBOLIC SUBROUTINE LOADER WITH FL.PT.OFL. #
UTE AND CORRECTION TRANSFER CARD LOADER. H#ABSOL
HABSOLUTE AND RELCCATABLE OCTAL LOADER.

ONE CARD ABSOLUTE BINARY UPPER LOADER. #

BINARY CARD AND CORRECTION CARD LOADER. #ABSOLUTE
H#TWO MACHINE LOADER.

TAPE /ROW AND/OR COLUMN BINARY/ LOACER. #FORTRAN CARD OR

S PROGRAM #S0S PROGRAM LOADER. CALLS IN A SELECTED SO

HFORTRAN LOADER/PACKAGE
HRELOCATING BINARY LOADER, UPPER
#RELOCATING BINARY LOADER,LOWER
HRELOCATING BINARY LOADER,LOWER
#RELCCATING BINARY LCADER,UPPER
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0704-0523SCMUS
7090-11951KLP9
0704-0973RSBP1
1620-06-.0.006

1620-06.0.007
7070-11.3.006
7070-11.3.002

0650-06.0.054

0704-0522PFEL3
0704-0543PFSLD
1620-09.4.002

0705-BW-002-0

7090-1095WHTSL
T7090-1095HWHVCL
7090-1095WHVSL
7090-1095WHHCL
T7090-1095WHHSL
7090-1095WHPSL
T7090-1095WHSSL
T090-1095WHTSH
7090-1095WHSS I
0650-09.7.0G5

7090-1095WHVIS
0705--M1-058

0705--MI1-059

0650-12.0.005

0704-1224UCSCU
0705-A0-005-0

0705-NW-001-0

7070-04.4.003

0705-18 0003

1401-01.4.003

0709-0921VGKEY
0650-03.1.019

0650-03.1.013

0704-0498CA004
0650-09.4.006

0705~EK 0001

0705-EK 0002

0705-AF-001-1

0705-AF—-001-1

0705-AF-012-0
0650--UT-103

0704-0395LLO10
0650-12.0.005

0650-01.2.010
0650-01.6.026
0650-01.6.033
0650-09.4.003
0650-09.4.005
0650-09.4.012
1620-09.4.001

1620-09.4.003
0650-01.2.012

0704-03858SCON
7070-02.4.005

0650--UT-104

0709-1133EL9LU
0650-09.2.013
0650-01.2.001

0650-01.2.002

0650-01.2.011

0650-01.5.004

0704-0405PFCCE
0704-0381ASASS
0704-0263MULBL
0704-0073UADBC
0704-0274RS014
0704~0215NYBOL
0704-1183GDCOR
0704-0877€COLO
0704-0902NULUC
0704-0909MPBSS
0704-0844MEGPL
0704-0525PKCS8
0704-0T56RWINP
0704-0467BECSB
0704-0756RWINP
0704-0503ANI11
0704-0503ANI11
0704—0508D1GPL
0704-0425wWBTSB
0704-0690GDBOT
0704-0572PFCCB
0709-0563SEIRB
0709-0819G6LBOC
0709-C951NA092
0709-0999RL039
0709-10345CCSB
1401-01.4.001

1620-01.2.002

7090-1138RWINP
7090-12111QM0OL
0704-0912ASAS8
1401-01.4.002

0704-0251MULBL
0704-0432MURBL
0704-0668MUCBL
0709-0563SE9BL
0704-0830MINOL
0704-10120RCBL
0709-1102SE9DU
0709-1045WOL0OA
0704-0830MISTP
0704-0830MISTP
0704-0446PECSM
0704-0734PFPRO
0704-084BARBSS
0704-0673WHO05
0704-0623ELROL
0704-0473CSBUL
0704-0525PKCSB
0709-0709RWTML
0709-1163MWRCT
7090-12291QCS0
7070--F0-116

0704-0525PKCSD
0704-0525PKCSE
0709-0563SEILR
0709-0563SEJUR

#PROGRAM LOADERS
HCHAIN LOACING ADDITIONS & DELETIONS
RAMMING HMACHINE LOADING PROBLEM OF LINEAR PROG
H#FIVE-PER-CARD LOADING ROUTINE
HSIX—-PER-CARD LOACING ROUTINE
HEIGHT—-PER-CARD LCADING ROUTINE
#LDs LOADING ROUTINE
. #SORT 55 CHECKING LOADING ROUTINE
INARY CONVERTER *#709 SELF LOADING ROW BINARY TO COLUMN B
HSELF LOADING TAPE WRITE PROGRAM.
HSELF LOADING TAPE WRITING ROUTINE
HSELF LOADING TAPE WRITING ROUTINE
HLOADOMETER w—6 TAULE

ION ANC TRANSFER HLOADS BINARY ABSOLUTE, CORRECT
#AB AND LOB
N RADIAL LINES HLOCATION OF SHUNT CAPACITORS O

#7070 LORELI 2 # LOCATION REFERENCE LISTING »
HACDRESS LOCATION SUBROUTINE.
#ROOT AND GAIN LCCLS
HFLOATING POINT LOG AND LN A
H#LOG BASE 10 OR BASEE
#SUBROUTINE LOG EX FOR THE 7070
Y CALCULATION FROM RADIOACTIVITY LOG INTERPRETATION #POROSIT
HLOG 10 Ay LN E A
NARY ARITH. H#NORMALIZED LOG-EXTENDED RANGE FLOATING BI
#NATURAL LOGARITHM
H#COMPLEX NATURAL LOGARITHM
#FLOATING NATURAL LOGARITHM
HFIXED POINT LOGARITHM
H#FLOATING POINT NATURAL LUGARITHM
ING POINT SUBROUTINE FOR NATURAL LOGARITHM FOR HFLOAT
HINTERPRETABLE DOUBLE PRECISION LOGARITHM INSTRUCTION
HFLOATING POINT NATURAL LOGARITHM OF NORMALIZED
N FCR CCMPLEX ARGUMENTS HLOGARITHM OF THE GAMMA FUNCTIO
HFLCATING-POINT 709 NATURAL LOGARITHM SUBROUTINE
H#LOGARITHM SUBROUTINE
UNATURAL LOGARITHM SUBROUTINE
HMURA FIXED POINT LOGARITHM, CASE E
#MURA FIXED POINT LOGARITHM, BASE 2
HMURA FIXED POINT LOGARITHM, BASE 2.
OR 32K704 AGENERAL LCGICAL CORE SORT SUBROUTINE F
# RESET AND CLEAR CORE AND N LOUGICAL DRUMS
HCALL * CARAT ASSEMBLED LOGICAL LOADER =
#

IME LOGICAL MEMORY SORT, MINIMUM T
#SQUARE TABLE LOOK upP
#N DIMENSIONAL TABLE LOOK UP
#TRIVARIATE TABLE LOOK-UP
EM #NEW MACRO LOOK-UP FOR 705 AUTOCODER SYST
¥RANDOM TABLE LOOKUP SUBROUTINE
NE #TABLE READ IN & TABLE LOOKUP, INTERPOLATION SUBROUTI
HMATRIX LOOP TEST
H#LOOPCODER
LISTING = #7070 LORELI 2 # LOCATION REFERENCE

HPROBABILITY OF LOSS OF LOAD
HTRANSMISSION LOSSES AND PENALTY FACTORS
PROGRAM NUCLEAR-CCDE # LOST A CROSS SECTION AVERAGING
HRELOCATING BINARY LOADER,LOWER
H#RELOCATING BINARY LOADER,LOWER
#ARGONNE TAPE LOWER BINARY LOADER
H#MURA LOWER BINARY LOADLR /ONE CARD/
#ONE CARD LOWER LOAD
HSELF-LOADING BINARY—OCTAL LOWER LOADER

RTER H#LP/90 TO SCROL 704 INPUT CONVE

650 #LCC SURFACE FITTING FOR BASIC
HLS— 3

NERAL PURPOSE SYSTEM FOR THE 650 L2 #GE

EST.ESCHED. PHASE ONLY = LESS = M. C. FRISHBERG HLEAST COST

ROID CALCULATICNS * CARD = #M—100 MOMENT OF INERTIA & CENT

ROID CALCULATIONS « TAPE « #M-1CO MOMENT OF INERTIA & CENT

€ BEHAVIOR OF LIGHT HYDROCARBON M#THERMODYNAMIC PROPS AND PHAS
OF RETURN # PVIA = = INF. CHAIN MACH # #PRESENT VALUE AND RATE
#Tw0 MACHINL LOADER.

EAR PROGRAMMING HMACHINE LOADING PROBLEM OF LIN

R SYSTEM #NEW MACRO LOOK-UP FOR 705 AUTOCODC
#704 MACRO-SAP ASSEMBLER.

SUBROUTINES H#MAD TRANSLATOR AND ASSOCIATED

#MADSM1 CURVE SMOOTHING ROUTINE
ELL 111 #FL DEC INTERP SYS 650 MAG DRUM CALC W/IMMED ACCESS B
ISTICAL INTERPRETIVE SYS FOR IBM MAG DRUM CALCULATOR #STAT
#MCD BELL TRANS PRCG FOR 650-653 MAG DRUM CONE STGL COMPU
AMAIN REGRESSION PROGRAM
TRACTS HA 1401 PROGRAM TO MAINTAIN THE SHARE LIBRARY ABS
HMAKE SAP OCTAL
HMANAGEMENT DECISION MAKING EXERCISE

sY H#SYSTEM IMMEDIATELY MAKING PROGRAMMING LANGUAGE EA
H¥MAN-SCHEDUL ING
RCISE HMANAGEMENT DECISION MAKING EXE

HAN INVENTORY MANAGLMENT SIMULATOR « CARD =
#INVENTORY MANAGEMENT SIMULATOR = TAPE «
#INVENTORY MANAGEMENT SIMULATOR * CARD #

FORTRAN VERSION HINVENTORY MANAGEMENT SIMULATOR7070 FULL
HTAPE MANEUVERING ROUTINE.

LUCING 1/0 H#MANIPULATE BCD-CODED DATA, INC

RAM FOR THE 709 HMATRIX MANIPULATING INTERPRETIVE PROG

CHART ANALYSIS BY BOOLEAN MATRIX MANIPULATION #FLOW

ERAL PURPOSE LANGUAGE FOR SYMBOL MANIPULATION #COMIT - GEN

HWRITE BSS LOADER STORAGE MAP
HWRITE BSS LOADER STORAGE MAP

NT-0UT PROGRAM #FORTRAN MAP AND MISSING SUBROUTINE PRI
BFORTRAN MAPPER ROUTINE

EMBLY SYSTEM CONVERTED TO TAPE = MASCOT = #MODIFIED ASS

Y OF SPS TWO # KFULL MAST #FULL MINNEAPOLIS ASSEMBL

PS TwWO = HMAST =MINNEAPOLI ASSEMBLY OF S

HKCREATE MASTER PROGRAM TAPE
#SEARCH MASTER PROGRAM TAPE

. HMATES * MASTER TAPE EXECUTARY PROGRAMS
#MAXTMUM DENSITY FO GRANULAR MATERIALS

PROGRAMS = HMATES = MASTER TAPE EXECUTARY
H#MATH FIN

M ONE .. #FORTRAN MATHEMATICAL PROGRAMMING SYSTE

M I-ALL SOLUTIONS HMATHEMATICAL PROGRAMMING SYSTE

M TWO HMATHEMATICAL PROGRAMMING SYSTE

UNCTIONS SUBROUTINE HMATHICU AND MODIFIED MATHIEU F

H#MATHIEU AND MODIFIED MATHIEU FUNCTIONS SUBROUTINE
HMOLECULAR SPECTROSCOPY MULT OF MATRICES
HREAL EIGENVALUES OF REAL MATRICES
#LINEAR EQUATION SOLVER OF BAND MATRICES
EVALUATOR FOR NEARLY TRIANGULAR MATRICES #DETERMINANT
D EIGENVECTORS OF REAL SYMMETRIC MATRICES #EIGENVALUES AN
HEIGENVALUES OF REAL SYMMETRIC MATRICES BY THE JACOBI METHOD

PCERETCEETOED>E

PP PP PPN P TR P EEO PP IR PP CCE P PO PP CCOC IO PRI CCC P PC ORI CFCPOCCO R POCRONCOCCOIPORERCOCTRETIER

1620-01.2.001
0650--UT-104
0704-07891BML1
0650-01.2.003
0650-01.2.004
0650-01.2.006
0650-01.2.007
0705-£Q-001-0
0709-0808GDRCC
0704-0899METOU
0704-0781WHO04
0704-07T81WHOO04
0650-09.2.037
0704-0449M19S T
0650-01.2.008
1620-09.4.002
7070-04.4-003
0709-1120ATLOC
0650-09.8.001
0650-03.1.019
7070-08.2.002
7070-08.2.004
0650-09.6.006
0650-03.1.013
0704-0370RS013
0650-03.1.014
0704-0354NA6G.
0704-0069LAS82
0704-0466RLO1T
0709-050718LOG
0704-0525PKLGA
0704-0385BSLNX
0709-066518LG3
0704-0493LAS86
0709-0892RWLN3
7070-08.2.005
7070-08.2.008
0704-0283MULOG
0704-0280MULOS
0704-035TMULOG
0704-1054BSSCA
0704-0443LL024
1401-01.4.002
0704-0468CF005
0705-AF-013-0
7090-1204MACUR
0704-0452SCTRI
0705-PG-012-0
0704-0551CSDEV
0704-0659GCTLY
0704-0085CLMLP
0705-HB-001-0
7070-04.4.003
0650-09.4.006
1620-09.4.008
0650-08.2.004
0704-0525PKCSB
0709-0563SEILR
0704-0503ANI11
0704-0251MULBL
0705-EK 0001
0709-0999RL039
0704-0937ERCON
0650-08.3.001
0650-06.0.024
0650-02.0.008
0650-10.3.009
1620-09.3.004
1620-09.3.005
0650-09.3.002
0650-07.0.017
0709-C709RWTML
0704-07891BML1
0705-PG-012-0
0704-0958MIMS
0704-1101UMMAD
7090-1241MADSH
0650-02.0.021
0650-06.0.017
0650-02.1.011
0704-0822TVREM
0704-1165PNSLI
0704—0513BESAK
7070-12.9.002
€704-1096TVSHP
0650-10.3.006
7070-12.9.002
1620-10.2.001
1620-10.2.002
1620-10.2.003
7070-12.1.001
0704-0688GKTNR
0704-0879MI4EC
0709-0936LLMMI
0709-0824LLFLC
0709-1198MICOM
0704-0830MISTP
0704-0830MISTP
0704—0909MPMAP
1620-01.6.016
1401-01.1.001
1401-01.1.006
1401-01.1.005
0705-A0-010-0
0705-A0-011-0
7070-03.4.003
0650-09.2.012
7070-03.4.003
0650-07.0.007
0704-0863RSM1
0704—1092RSH1A
0709-1037SCM2
0650-03.2.006
0650-03.2.006
0650-05.2.023
C704—-0635RWEIG
0709-0990RWLES
0704-0635RWDLT
0704-1029ANF20
0650-05.1.006



HEIGENVALUE FOR SYMMETRIC

TORE ROW

REIGENVALUES OF REAL SYMMETRIC
H#EIGENVALUES OF REAL SYMMETRIC
L1 ¥GENERATE
N CUARTIMAX ROTATICN OF A FACTOR

MATRICES
MATRICES
MATRICES
MATRICES
MATRICES

IN FLOATING POINT
INTO A LARGE MATRIX
ON THE 1620 D/P SYS
ON 1620 D/P SYSTEM
TO BE SOLVED BY NU TP

MATRIX #PATER
HLATENT ROOTS AND VECTORS OF A MATRIX
EIGENVALUES & EIGENVECTORS OF A MATRIX #TO OBTAIN
STMULTIPLY REAL B8Y SYMETRIC REAL MATRIX #P0
RMINANT AND EIGENVECTOR FOR REAL MATRIX #DETE
#STORE ROW MATRICES INTO A LARGE MATRIX
#K TIMES UNIT MATRIX
#T04-FORTRAN I1 SUBPROGRAM FOR MATRIX
EIGENVECTORS OF A REAL SYMMETRIC MATRIX REIGENVALUES AND
PY LATENT ROOTS ANC VECTORS OF A MATRIX #MOLECULAR SPECTROSCO
VECTORS OF NON-SYMMETRIC SQUARE MATRIX H¥EIGENVALUES AND EIGEN
ALUES AND EIGENVECTORS SYMMETRIC MATRIX - FI H#EIGENV
#INTERPRETATION MATRIX ABSTRACTION
#GENERAL MATRIX ABSTRACTION FROM TAPES
POINT #MURA MATRIX ADD OR SUBTRACT, FIXED
HMATRIX ADDITION
N. #DOUBLE PRECISION MATRIX ADDITION AND SUBTRACTIO

HNORMALIZE
H#NORMALIZE
DOUBLE-PRECISION FLOATING BINARY
#704-SAP-CODED
#704-SAP FLOATING-PT. TRAP

IPLY OR DIVIDE, REAL
H#SOLUTION OF GENERAL

ERVAL ARITH. #SOLUTION OF

MATRIX
MATRIX
MATRIX
MATRIX
MATRIX
HMATRIX
MATRIX
MATRIX

BY COLUMNS.

BY ROWS

CONVERSION PROG
DIAGONALIZATION SUBROUT
DIAGONALIZATION

ELEMENT BY ELEMENT MULT
EQUATION AX — B.
EQUATION AX-B USING INT

ERVAL ARITH. #SOLUTION OF MATRIX EQUATION AX-B USING INT
H#LINEAR MATRIX EQUATION SOLVER
HMATRIX EXPAND
HMATRIX HEADING REMOVAL
COLUMNS H#MATRIX INTERCHANGE OF ROWS AND
AMATRIX INVERSE
HKMATRIX INVERSION
HCOMPLEX ARITHMETIC MATRIX INVERSION
HMATRIX INVERSION
KLARGE SCALE MATRIX INVERSION
HKMATRIX INVERSION
H#DOUBLE PRECISION MATRIX INVERSION
HSYMMETRICAL MATRIX INVERSION
KMATRIX INVERSION
HMATRIX INVERSION
HMATRIX INVERSION
#DOUBLE PRECISION MATRIX TINVERSION
#A GENERAL PROGRAM FOR COMPLEX MATRIX INVERSION
HMATRIX INVERSION
HMATRIX INVERSION
#SINGLE PRECISION MATRIX INVERSION
HGENERALIZED MATRIX INVERSION & PRINT 1 «
OF SIMULTANEOUS LINEAR EQUAT #MATRIX INVERSION AND SOLUTION
UATIONS HKMATRIX INVERSION AND LINEAR EQ
OUS ECUATIONS #7070 MATRIX INVERSION AND SIMULTANE
LIMINATION HMATRIX [NVERSION BY GAUSSIAN E
NG KMATRIX INVERSION BY PARTITIONI
IR 1 HMATRIX INVERSION ROUTINE 1 * M
E IMPRCVEMENT OF ACCURACY HMATRIX INVERSION WITH ITERATIV
OF LINEAR EQUATIONS HMATRIX INVERSION WITH SOLUTION
#SYMMETRIC MATRIX INVERSION.
¥MATRIX INVERSION.
H#MATRIX LOOP TEST
VE PROGRAM FOR THE 709 #MATRIX MANIPULATING INTERPRETI
#FLOW CHART ANALYSIS BY BOOLEAN MATRIX MANIPULATION
HVECTOR BY SYMMETRICAL MATRIX MULTIPLICATION
KMATRIX MULTIPLICATION
#DOUBLE PRECISION MATRIX MULTIPLICATION.
MATRIX MULTIPLICATION
KDOUBLE PRECISION MATRIX MULTIPLICATION
T/ #AMURA MATRIX MULTIPLY /FLOATING POIN
HMATRIX PACKAGE
#MXV PROGRAM FOR LINEAR PROGRAM MATRIX PREPARATION
HMATRIX PRINT
#BUMP, BOSTON UNIVERSITY MATRIX PROGRAM
KMATRIX PUNCH
HQUASI-TRIDIAGONAL MATRIX ROUTINE
#MCODIFIED QUASI-TRIDIAGONAL MATRIX ROUTINE.
H#DOUBLE PRECISION MATRIX SCALAR MULTIPLICATION
H#NEARLY TRIANGULARIZATION OF A MATRIX SUBROUTINE
HMATRIX SUBTRACTION
HEXPAND TRIANGULAR MATRIX TO SQUARE SYMMETRIC FOR

#CONTRACT SQUARE SYMMETRIC

SITION
H#SQUARE
DISPLACED IN CORE KSQUARE
H#SQUARE

NANT AND EIGENVECTOR FOR COMPLEX

HOPERATE ON A REAL, SYMMETRIC
AND EIGENVECTORS CF A HERMITIAN
ANC VECTORS OF A REAL, SYMMETRIC
LUE PROB. OF A COMPLEX HERMITIAN

#7070 INTERCORRELATION
#7070 INTERCORRELATION

IAL FIT HLEAST
TERIALS
T. H#RANDOM NO. GENERATOR,

#RESTART PROGRAM FOR

ARIANCE OR COVARIANCE AND ADJUST
HKCORRECTION OF COAL MOISTURE

TIC SYNTHESIS OF PATH GENERATING

RY SUBRCUTINE IDENTIFICATION AND

TINE HUNIVERSAL

\.n

NTERRUPT FORTRAN-LOADING TO COPY
RALTERED

HTRAP OCTAL

HOCTAL

#TRACE AND RECORD ALTERATIONS IN
H#DYNAMIC ACCESS TO

20 :

MATRIX
HMATRIX
HMATRIX
AMATRIX

MATRIX

MATRIX
H#MATRIX

MATRIX

MATRIX.

MATRIX.

MATRIX.

TO TRIANGULAR FORM.

TRANSFER

TRANSLATION A/0 TRANSPO

TRANSPOSE

TRANSPOSE ON ITSELF

TRANSPOSED ON ITSELF OR

TRANSPOSED ON ITSELF

TRANSPOSED ON ITSELF
HDETERMI

H#EIGENVALUES
MATRIX. HEIGENVALUES
MATRIX. HKPRELIM. EIGENVA
#MATRIX-VECTOR MULTIPLICATION
HMATRIX-VECTOR PRODUCT

MATRIX, CORRI1

MATRIX, CORR2 - FOR CARD INPUT

H#MAXF

MAXIMAL ABSOLUTE ERROR POLYNOM
H#MAXIMUM DENSITY FO GRANULAR MA
MAXWELL-BOLTZMANN DIST. FT. P
MD SORT
MEANS PROGRAM
MEASUREMENTS
MECHANISMS
H#MEM PRINT ANALYSER
MEMORV ALLOCATION
HMEMORY COMPARISON DUMP
MEMORV DUMP AND CONDENSING ROU
#MEMORY DUMP AND RELOAD ROUTINE
MEMORY INTERPRETER

MEMORY ON TO TAPE.

MEMORY PRINT

MEMORY PRINT - /TRAP SCOOP/
MEMORY PRINT OUT PROGRAM
MEMORY PROGRAM

MEMORY PROGRAM

#MEMORY PUNCH OuT

HANALYSIS OF V
HKINEMA

# BINA

P CEOOCOCP NN PN PP TP RNN T C PP C RO RO TP PP PN R PP P PRI P E P IO P PP PP PN E PP O N E O O OO P PR P TP IR CTP PN RICIDRNCOIOCIR @@

0704-0260NA189
0704-0223CLMST
1620-05.0.004
1620-05.0.003
0704-1110NUGEN
0650-05.1.007
0650-05.2.016
0650-05.2.025
0704-0273CLMMP
0704-0116CLDET
0704-0223CLMST
0704-0085CLMKO
0704-0705MIHDI
0704-0664ANF20
0650-05.2.024
0650-05.2.018
0704-04 T4NUMXE
0704~0085CLMTX
0704-0367MBMTX
0704-0432MUMAS
0704-0085CLMAD
0704-0744AMDPA
0704-0236CLMNR
0704-0236CLMNR
0704-0329NYDFM
0704-0697MIHDI
0704-0705MIHDI
0704-0273CLMMD
0704-0141LAS88
0704-08801BSME
0704-08801BSME
0704~0635RWMAT
0704-0085CLMEX
0704-0085CLMBH
0704-0085CLMIN
0704-0085CLMIV
0650-05.1.001
0650-05.1.003
0650-05.2.001
0650-05.2.007
0650-05.2.008
0650-05.2.009
0650-05.2.013
0650-05.2.015
0704-005S8UAINV
0704~0232NYDMI
0704-0405PFIDP
0704=1075ANF10
0705-E2-004-0
1620-05.0.006
7070~10.1.003
0705-18 0010
0650-05.2.011
0704-1030ANF40
7070-10.1.002
0650-05.2.002
0704-0324NYDMI
0650-05.2.012
0650-05.2.022
0704-0664ANF40
0704~0573CF009
0704-0405PFEL1
0704-0085CLMLP
0709-0936LLMMI
0709-0824LLFLC
0650-05.2.014
0704-0085CLMMP
0704-0699AMDPH
0704—-0435MAMAT
7070-10.1.001
0704-0432MUMAM
0650-01.6.036
1620-10.1.004
0704-0085CLMPR
0650-02.1.006
0704-0085CLMCP
0704-1109NUTPL
0704-0901NUHLU
0704-0759AMDPS
0704-0635RWNTR
0704-0085CLMSH
0704-0460MIEXA
0704-0460MICNT
0704-0223CLMTA
0650-01.6.031
0704-0085CLMTR
0704-0432MUMTR
0704-0661GDF02
0704-0290GEMTO
0704-0290GESTO
0704-0116CLDET
0704-0460MIOPM
0704-0884PKHME
0704-0460MIHDI
0704-0460MIMAU
0650-05.1.004
0650-05.1.009
7070~11.3.003
7070-11.3.004
0650-05.1.010
0704-0500BSBFP
0650-09.2.012
0704-07430RMAX
0709-1160MDSRS
0650-06.0.034
0650-09.4.011
0650-09.5.003
0705-58-006-0
0704-0T39ARPEK
0704-0931PKEOM
0650-01.6.028
0650-01.3.008
0705-A0-009-0
0709-1164MWFOT
0705-EQ-005-0
0704-0278UASPO
0704-0286NYDS 1
0704-0395LL003
0704-0395LL002
0705-AF-002-0

#SAVE MEMORY SORT 57-PH3
#  LOGICAL MEMORY SORT, MINIMUM TIME
3 WAY MERGE PROGRAM
#FORTRAN OUTPUT MERGE PROGRAM
CORDS #GENERALIZED MERGE PROGRAM FOR UNBLOCKED RE
TAPE MERGE 2
#MERGE 2
H#MERGE 709
H#MERGE 80
#MERGE 91
#VIPP MERGER.
RAL PURPOSE #VIPP MERGER. SECOND PHASE OF A GENE
NS. #TWO-DIMENSIONAL MESH FOR RELAXATION CALCULATIO
HMESH GENERATOR
D FLOW DISTRIBUTION. HARDY CROSS METHOD #FLUI
#FACTOR ANALYSIS BY THE CENTROID METHOD
IAL OF BEST FIT BY LEAST SQUARES METHOD #POLYNOM
ION SUBROUTINE, INTERVAL—HALVING METHOD FITERAT
BCRLTICAL PATH PROGRAMMING METHOD
FITTING- SIMULATED PLANT RECORD METHOD #CURVE
#SQUARE ROOT, TOPLER METHOD
INEAR REGRESSION BY THE STEPWISE METHOD ¥MULTIPLE L
R THE GAUSS—SOUTHWELL RELAXATION METHOD #A PROGRAM FO
AN EQUATION WITH NEWTON-RAPHSONS METHOD #SOLUTION OF
TION PROBLEM, FLOW- OR HUNGARIAN METHOD #THE TRANSPORTA
ROUTINE, 10 PT. GAUSS QUADRATURE METHOD #INTEGRATION SuB
SYMMETRIC MATRICES BY THE JACOBI METHOD HEIGENVALUES OF REAL
GREGRESSION ANALYSIS BY STEPWISE METHOD AMULTIPLE CORRELATION
LYNOMIALS H#NEWTONS METHOD FOR FINDING ROOYS OF PO
TION #FLOATING POINT GILL METHOD FOR RUNGE-KUTTA INTEGRA
HTHE WHERRY-WINER METHOD OF FACTOR ANALYSIS

HTHE SYMMETRIC
#AN AUTOMATIC
A#VARTABLE

METHOD OF LINEAR PROGRAMMING
METHOD OF OPTIMUM PROGRAMMING

METRIC MINIMIZATION

ANUMERICAL INTEGRATION BY

H#RAY TRAJECTORY

E #9X9 TEN

F 2ND ORD. EQ. #FLOAT. PT.

- #DBL. PREC. FLOATING PT.

curr #COMPUTATION OF A

OVER A ROAD NETWORK HTRACING A
ON ON A FINITE POINT SET

MIDPOINT PROCEDURE

MIGRATION

MILLISECOND MULTIPLY SUBROUTIN
MILNE, RUNGE-KUTTA INTEGRAT. O
MILNE, RUNGE-KUTTA INTEGRATION
MIN 2 LEVEL &€/0R SWITCHING CIR
MIN. PATH BET. ZONE CENTROIDS

AMINIMAX-POLYNOMIAL APPROXIMATI

HVARIABLE METRIC MINIMIZATION

ZTION OF N VARIABLES #MINIMIZATION ROUTINE FOR A FUN
#BINARY DECK MINIMIZER

HBCOLEAN ALGEBRA MINIMIZER
N FOR SURFACES AND CURVES #MINIMUM ARC LGTH. INTERPOLATIO
M TABLE DISTRIBUTION #MINIMUM ERROR ROUTINE FOR STEA
MINIMUM SOLVER
MINIMUM TIME
MINIMUM TWO-LEVEL AND-OR SWITC
MINIMUM WEIGHT DESIGN OF STEEL
MINNEAPOLIS ASSEMBLY OF SPS TW
MIR 1 =
MISCELLANEOUS
MISCELLANEOUS
MISCELLANEOUS
H#MISCELLANEQUS UTILITY ROUTINES

# ZERO,

#  LOGICAL MEMORY SORT,
#COMPUTATION OF A
HAUTOMATIC

#FULL MAST =FULL
HMATRIX INVERSION ROUTINE 1 e
H#COFIT NUCLEAR-CODE

H#EXFIT NUCLEAR-CODE

#F0031 NUCLEAR-CODE

HING
FRAMES
0 e

ICIENTS #MISSING DATA CORRELATION COEFF

ROGRAM #FORTRAN MAP AND MISSING SUBROUTINE PRINT-OUT P
¥MITILAC

umMp #OCTAL MNEMONIC FLOATING POINT CORE D

H#MNEMONIC OCTAL LOADER

3 MAG DRUM CONE STGE COMPU #MOD BELL TRANS PROG FOR 650-65

#1Q MOD LOADER
#IBM 7070 PROGRAM MOD ROUTINE
#MODA
#ARDC MODEL ATMOSPHERE OF 1959
- PROG. CA-2 1 HKDIGITAL TERRAIN MODEL SYS 4 POINT POLY. INTERP
ENT PROGRAMS KDIGITAL TERRAIN MODEL SYSTEM HORIZONTAL ALIGNM
WORK ‘PROGRAM #DIGITAL TERRAIN MODEL SYSTEM PRELIMINARY EARTH
PROGRAM DA-3 #DIGITAL TERRAIN MODEL SYSTEM PROFILE SMOOTHING
PROGRAM TC-1 #DIGITAL TERRAIN MODEL SYSTEM TERRAIN DATA EDIT
T PROGRAMS #DIGITAL TERRAIN MODEL SYSTEM VERTICAL ALIGNMEN
H#MODEL 4 GEODIMETER
HADDRESS MODIFICATION
#SORT 54 TECHNIQUE OF MODIFICATION OF PHASE II
H#SORT 54 MODIFICATION TO USE FILE SIZE
AN II ON-LINE TO OFF-LINE OUTPUT MODIFYING SUBR. H#FORTR
AN Il OFF-LINE TO CN-LINE OUTPUT MODIFYING SUBR. #FORTR

RAN I1 ON-LINE TO OFF-LINE INPUT
PILER FOR USE OF SPECIAL CHAR

MODIFYING SUBR. #FORT
#MODS OF INTER TRANS # IT = COM

NE #MODULO 2PI CONVERSION SUBROUTI
CALCULATOR A#MODULUS 11 SELF-CHECKING DIGIT
#CORRECTION OF COAL MOISTURE MEASUREMENTS
ADIATOMIC MOLECULAR INTEGRAL PROGRAM
MATRICES AMOLECULAR SPECTROSCOPY MULT OF

ROCTS AND VECTORS OF A MATRIX #MOLECULAR SPECTROSCOPY LATENT
MOMENTS OF INERTIA OF POLYATOMIC MOLECULES
NCE LINE CALCULATION MENT DISTRIBUTION AND lNFLUE
It!‘IOHENT DISTRIBUTION
#MCMENT DISTRIBUTION
#M-100 MOMENT OF INERTIA & CENTROID C
#M-100 MOMENT OF INERTIA & CENTROID C
"EMOMENT REACT INFLU LINE ORDINA
#MOMENTS OF INERTIA OF POLYATOM
#1BSYS MONITOR
#MONITOR
#MONITOR
MONITOR
MONITOR
MONITOR TRACE.
MONITOR WITH SOURCE LANG DEBUG
MONTE CARLO
MONTE CARLO
MONTE CARLO
MONTE CARLO
MONTE CARLO
MONTE CARLO
MONTE CARLO PKG. /NOT A SUBROU
MOONSHINE NUCLEAR-CODE
#MORDEM 11
#A MORE ACCURATE RUNGE-KUTTA
#POST MORTEM DUMP
#MOVE VARIABLE, GROUPED FIELDS
cT GSEL s FMCTRy L INK ,MOVE y OPHLT, SEQCK, SIGN,STRIP,VM
OF VELOCITY HlTH DEPTH #NORMAL MOVEOUT COMP. FOR LINEAR INC.
lNO\IEX
MCVING AVERAGES OF TIME—SERIES
SUBROUTINE SAVES THE CONSOLE /AC.HQ:IRA.]RB.IRC:

ALCULATIONS « CARD #
ALCULATIONS = TAPE =
TE FROM CONTINUOS GIRD. BRIDGE
IC MOLECULES

SUBROUTINE
SUBROUTINE AND OUTPUT
SYSTEM.

TRACE SYSTEM.

PROGRAM
H#ONE PHASE
#704 SELECTIVE
#704 SELECTIVE
HOFFLINE EDIT FOR FCRTRAN
H#EURIPUS—3 NUCLEAR-CODE
#DAECALUS NUCLEAR-CODE
#POLYPHEMUS NUCLEAR-CODE
#SPAN-2 NUCLEAR-CODE
#SPIC—1 NUCLEAR-CODE
#TUT-TS NUCLEAR-CODE

TINE/ #CONSTANTS FOR OR

=

0705-CU-002-0
0704-0468CF005
0704-0427TNSMRG
0704-0853ME020
1401-01.2.002
0650--SM-401
1401--SM-044
0709--SM-067
0705--SM-055
7070--SM-078
0709-1136BWVIP
0704-0926TAVIP
0704-0725PKMER
0704-0233ATMG]
0650-09.7.007
0650-05.1.008
0650-06.0.006
0704-0327GMITR
0704-1188GMCP
1620-09.4.009
7070-08.3.002
7070-11.3.002
0650-09.6.014
1401-11.0.001
0704-046641BTFL
07064-0237GLGAU
0650-05.1.006
7070-11.3.007
0704-0110GLROP
0704~0491RWDE4
0650-06.0.028
0650-10,1.008
0650-01.1.003
0704-0980ANZ01
0704-1017AND10
0650-09.6.017
1401-03.0.001
0704-0450RWDE3
0704-0610RWDE3
0704-1104PKMIN
0650-09.2.080
0650-06.0.043
0704-0980ANZ01
0704-0804RWMIN
0704-0333CWBDO
7090-1197LLBAM
0704-0483NA029
7090-1095WH058
0704-1041JPZOM
0704-0468CF005
0704-0787PKMIN
0650-09.2.052
1401-01.1.006
0650-05.2.012
0704-NUCLEAR
0704-NUCLEAR
0704~-NUCLEAR
0650-01.6.023
0650-06.0.055
0704-0909MPMAP
0650-02.0.002
0709-0633WDOMF
0704-0274RS014
0650-02.1.011
7090-12111QMDL
7070-03.1.001
0705-SR-006-0
0709-0924RWMAS
0650-09.2.062
0650-09.2.040
0650-09.2.042
0650-09.2.063
0650-09.2.039
0650-09.2.041
0650-09.2.085
0705-8W-001-1
0705-XE-001-0
0705-XE-002-0
0704-0637ANZO1
0704-0637ANZ01
0704-0637AN201
0650-02.1.002
7070-08.1.014
7070-02.9.001
0650-09.4.011
0704-0849MIDIA
0650-05.2.023
0650-05.2.024
0650-09.3.005
0650-09.2.033
0650-09.2.005
0650-09.2.009
1620-09.3.004
1620-09.3.005
0650-09.2.05%
0650-09.3.085
7090--5V-918
0704-0302NYMON
0704-0302NYMON
7090-1094BESYS
0704-0708WHSMT
0704-0601WHSMT
7090-1115GPFMS
0704-NUCLEAR
0704-NUCLEAR
0704~NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704-07430RMOC
0650-08.2.001
0650-06.0.026
0704-0414GLMAR
1620-01.5.004
0705-PG-010-0
0705-BwW-002-0
0650-09.6.019
0705-SR-007~0
0704-0335NYMAL
0704-0345ELSAV




SUBROUTINE SAVES THE CONSOLE /AC,MQ,IRA,IRB,IRC,
SE MULTIPLE .REGRESSION ANALYSIS, MR1
NTHE TRANSCENDENTAL FUNCTIONS MU AND NU
¥SWAP MU AND NU NUCLEAR-CODE PHYSICS
¥MUFT 3 NUCLEAR-CODE
HMUFT 4 NUCLEAR-CODE TRANSPORT
EMOLECULAR SPECTROSCOPY MULT OF MATRICES
BINARY ARITH. ¥NORMALIZED MULT. EXTENDED RANGE FLOATING
TRANSFORMATIONS #STEPWISE MULT. REGRESSIUN WITH VARIABLE
AN 11 INPUT SUBROUTINE AMULTI-DIMENSION SYMBOLIC FORTR
HEAT EQUATION SOLVER WMULTI-MATERIAL ONE DIMENSIONAL
ELIABILITY STUDIES HAMULTI-PURPOSE ESTIMATION FOR R
#1620 MULTI-TRACE
HMULTI-VARIABLE CORRELATION
OGRAM. HMULTICOMPUNENT DISTILLATION PR
WER DESIGN CALCULATIONS HMULTICOMPONENT DISTILLATION TO
¥ ONE-SPACE-DIMENSIONAL MULTIGROUP NUCLEAR-CODE
NSPORT EQUATION NUCLEAR-CODE # A MULYIGROUP P3, THE NEUTRON TRA

H#THIS
HT070 STEPWI

RIABLES NMULTIPLE CORRELATION FOR 50 VA
ESSIONS ANALYSIS HMULTIPLE CORRELATIONS AND REGR
PROGRAM AFORTRAN MULTIPLE CORRELATION ANALYSIS

N ANALYSIS BY STEPWISE METHOD H#MULTIPLE CORRELATIONEREGRESSIO
POINT. #STMULTANEOUS MULTIPLE INTEGRATION, FLOATING
APE « #STEPWISE MULTIPLE LINEAR REGRESSION = T
ARD « BSTEPWISE MULTIPLE LINEAR REGRESSION # C

THE STEPWISE METHOD
LYSIS ON THE IBM 7070

MULTIPLE

Ll LINEAR REGRESSION BY
#STEPWISE MULTIPLE

LINEAR REGRESSION ANA

MULTIPLE NUMERICAL INTEGRATION
ER NMULTIPLE PROGRAM DUMP AND LOAD
. FMULTIPLE REGRESSION ANALYSIS
ROGRAMS RAP RAPA TRAP AMULTIPLE REGRESSION ANALYSIS P
HMULTIPLE REGRESSIUN ANALYSIS
HMULTIPLE REGRESSION ANALYSIS
ION PROGRAM. H#MULTIPLE REGRESSION BACK SOLUT
N#INPUT EDITOR FOR HULHPLE REGRESSION CODE SCRAP
: lON ANALYSIS PROGRAM. MULTIPLE REGRESSION & CORRELAT
. lSTEPHlSE MULTIPLE REGRESSION PROCEDURE
MR1 N7070 STEPWISE MULTIPLE REGRESSION ANALYSIS,
SIVE ANALYSIS HMULTIPLE REGRESSION, COMPREHEN
#BCD TAPE-CARD READING FOR MULTIPLE SCAN

#MULTIPLE TAPE TEST ROUTINE
HMULTIPLE UTILITY PROGRAM FOR T
MULTIPLICATION
MULTIPLICATION
MULTIPLICATION
MULTIPLICATION
MULTIPLICATION
MULTIPLICATION
MULTIPLICATION
MULTIPLICATION.
HMULTIPLIES TWO FOURIER SERIES.
KDCUBLE PRECISION FLOATING MULTIPLY
NMURA MATRIX MULTIPLY /FLOATING POINT/
WMATRIX ELEMENT BY ELEMENT MULTIPLY OR DIVIDE, REAL
#9X9 TEN MILLISECOND MULTIPLY SUBROUTINE
# MULTIRCGROUP NUCLEAR-CODE
HMULTITRACE « TAPE «

APE SYSTEMS
FMATRIX~VECTOR
NVECTOR BY SYMMETRICAL MATRIX
HMATRIX
¥DOUBLE PRECISION MATRIX SCALAR
HMATRIX
#DCUBLE PRECISION FLOATING POINT
#DOUBLE PRECISION MATRIX
H#DOUBLE PRECISION MATRIX

YS ONLY/ KSORT, ALGEBRAIC. MULTIWORD KEYS. /WHOLE WORD KE
H#MURA BINARY PUNCH ROUTINE
HMURA BINARY PUNCH ROUTINE
. #MURA BINARY PUNCH ROUTINE
. HMURA BINARY PUNCH ROUTINE &
" OTTER HMURA CATHODE RAY TUBE POINT PL
LS H#MURA COMPLETE ELLIPTIC INTEGRA
/FIXED POINT/ H#MURA DOUBLE PRECISION ACDITION
ROUTINE HMURA EFFECTIVE ADDRESS SEARCH
H#MURA EXPONENTIAL, BASE E
HMURA EXPONENTIAL, BASE 2
UTINE HMURA FIXED POINT ARCTANGENT RO
H#MURA FIXED POINT CUBE ROOT
SE E HMURA FIXED POINT LOGARITHM, BA
SE 2. HMURA FIXED POINT LOGARITHM, BA
SE 2 KMURA FIXED POINT LOGARITHM, BA
HMURA FIXED POINT RUNGE-KUTTA
HMURA FIXED POINT RUNGE-KUTTA
¥MURA FIXED POINT SINE
H#MURA FIXED POINT SINE
OUTINE HMURA FIXED POINT SQUARE ROOT R
OUTINE #MURA FIXED POINT SQUARE ROOT R
HMURA FLOATING DECIMAL DUMP
#MURA FLOATING POINT CUBE ROOT.
A HMURA FLOATING POINT RUNGL-KUTT
CISION ACDITION #MURA FLOATING POINT DOUBLE PRE
#MURA FRACTION DU
H#MURA INTEGER DUMP
CARD/ #MURA LOWER BINARY LOADER /ONE
IXED POINT H#MURA MATRIX ADD OR SUBTRACT, F
POINT/ EMURA MATRIX MULTIPLY /FLOATING
#MURA OCTAL DUMP
¥RDF3 MURA READ DECIMAL FRACTION
TINE H#MURA READ DECIMAL FRACTION ROU
INE HMURA READ DECIMAL INTEGER ROUT
TINE HMURA READ DECIMAL INTEGERS ROU
TINE HMURA READ FLOATING DECIMAL ROU
HMURA READ OCTAL NUMBER ROUTINE
HMURA REFLECTED 704
HMURA REFLECTIVE 704
DE RAY TUBE DISPLAY HMURA SIX COLUMN FRACTION CATHO
#MURA SIX COLUMN FRACTION PRINT
LOADER /ONE CARD/ HMURA UPPER RELOCATABLE BINARY
PRINT HMURA VARIABLE COLUMN FRACTION
PRINT H#MURA VARIABLE COLUMN FRACTION
HSIFON4 MURA 650 ON 704 SIMULATOR
ROUTINES #MUSH DATA ASSEMBLER AND PRENT
HCOMPUTER "AUTOMATED MUSIC
HMUSIC
MATRIX PREPARATIQN #MXV PROGRAM FOR LINEAR PROGRAM
HARCSINE N

DIFFERENTIAL ECUATIONS OF ORDER N
#BESSEL FUNCTION Y SUB N /X/.
#N DIMENSIONAL TABLE LOOK UP
HAITKENS INTERPOLATION FOR N ECUAL INTERVALS
¥FLOATING POINT N FACTORIAL SUBROUTINE
# RESET AND CLEAR CORE AND N LOGICAL DRUMS
#N ROOT ROUTINE
UATIONS H#SOLUTION OF N SIMULTANEOUS DIFFERENTIAL EQ
ZATION ROUTINE FOR A FUNCTION OF N VARIABLES HMINIMI
RATION/EQUAL INTERVALS/ #N-STRIP TRAPEZOIDAL RULE INTEG
HBINARY SEARCH ROUTINE NA 839
HNATURAL LOGARITHM

#NUMERICAL SOLUTION OF

CrP PO PODICRCPCPOE PRI ER P TP P EC OO P PP EC PP PR CORC ORI PR C PP C IR P E TP P PR >R CF O P CO P PCRRC IO R C SO0 PCCI 00D COOCCORECORE

0704-0345ELSAV
7070-11.3.001
0704-0311GMMUF
0704-NUCLEAR
0650-08.2.006
0704=-NUCLCAR
0650-05.2.023
0704-0370RS013
7090-1194ERMPR
0704~084BARSYM
0704-0652RWHF2
0704-1058WLREL
1620-01.4.003
0650-06.0.022
0704-118618DST
1620-09.3.002
0650-08.2.003
0650-08.2.028
0650-064.0.
0704-0417PFCR1
0709-1121NRNRM
7070-11.3.007
0704-0240NOSIG
1620-06.0.006
1620-06.0.007
7070-11.3.002
7070-11.3.006
0650-04.0.002
0650-01.5.004
0650~06.0.001
0650-06.0.030
0650-06.0.031
0650-06.0.046
0704-0749SCBOP
0704-0749SCIEM
0704-0749SCRAP
0704-04TTERMPR
7070-11.3.001
0704-0915TVMRC
0704~0904S1SCA
7090-1113APMTT
1401--UT-039
0650-05.1.004
0650-05.2.014
0704-0085CLMME
0704-0759AMDPS
0704-0435MAMAT
0704-0650RWMUL
7070-10.1.001
0704-0699AMDPM
0704-0788IBMFS
7070-08.4.002
0704-0432MUMAM
0704-0273CLMMD
1401-03.0.001
0650-08.2.027
1620-01.4.006
0704-05T700RSRT
0704-0256MUBPU
0704-0256MUBPU
0704-0263MUBPU
0704-0283MUBPU
0704-0321MUSCP
0704-0668MUCE L
0704-0256MUDPA
0704-0253MUEAS
0704-0256MUEXP
0704-0256MULXP
0704-0263MUATN
0704-0314MUCRT
0704-0283MULOG
0704-0357MULUG
0704-0280MULOG
0704-0280MURKY
0704-089 1MURKY
0704-0280MUSIN
0704-02B0MUSIN
0704-0263MUSQR
0704-0283MUSQR
0704-0321MUFDD
0704-0280MUCRT
0704-0314MURKY
0704-0280MUDPA
0704-0253MUFRD
0704-0251MUIND
0704-0251MULBL
0704-0432MUMAS
0704-0432MUMAM
0704-0251MU0CD
0704-0283MURDF
0704-0283MURDF
0704-0256MURD 1
0704-0263MURDI
0704-0283MURFD
0704-0263MURON
0704-0432MURTO
0704-0253MUT704
0704-0310MUSCP
0704-0314MUPRF
0704-0432MURBL
0704-0357MUPRF
0704-0357MUPRF
0704-0548MUSFN
0704-0523SCMAP
0650-11.0.007
0705-18 0011
1620-10.1.004
7070-08.1.003
0650-04.0.013
0704-0704RWBF4
7090-1204MACUR
0704-0122PKANT
0704-0525PKFAK
0704-0443LL024
0704-0690GDNRT
0650-04.0.011
0704-0804RWMIN
0704-0931PKMTZ
0709-0951NA0B3
0650-03.1.014

HKFLOATING NATURAL LOGARITHM
HCOMPLEX NATURAL 'LOGARITHM
HFLOATING POINT NATURAL LOGARITHM
BFLOATING POINT SUBROUTINE FOR NATURAL LOGARITHM FOR
D H#FLOATING POINT NATURAL LOGARITHM OF NORMALIZE
KFLOATING-POINT 709 NATURAL LOGARITHM SUBROUTINE
HNATURAL LOGARITHM SUBROUTINE
SORTS THE BIBLIOGRAPHY TAPE FROM NC 138 "
READS THE FINAL SORTED TAPE FROM NC 139 B
HREADS THE SORTED KEY WORDS FROM NC 139
HE SORTED BIBLIOGRAPHY TAPE FROM NC 142 HREADS T
QUADRATURE HNCI2 FIXED POINT NEWTON-COTES
OGRAM TO SORT THE KEY WORDS FROM NC138 HPR

HDETERMINANT EVALUATOR FOR NEARLY TRIANGULAR MATRICES
MATRIX SUBROUTINE UNEARLY TRIANGULARIZATION OF A
INED NUCLEAR-CODE
PROGRAM FOR CHECKING OPERATIONS NEEDING TRANSLATING
M. FT.PT HRANDOM NO. GEN., NERENSON-ROSEN FISSION SPECTRU
HANETWOORK REDUCTION

RDY-CROSS SOLUTION OF WATER FLOW NETWORK #HA
RIBUTION OF WATER FLOW IN A PIPE NETWORK KOIST
BET. 2ZONE CENTROIDS OVER A ROAD NETWORK HTRACING A MIN. PATH
RT CIRCUIT SOLUTION OF POWER SYS NETWORK #IMPROVED DIGITAL SHO
AHYDRAULIC NETWORK ANALYSIS

HGAS NETWORK ANALYSIS ® CARD @

HGAS NETWORK ANALYSIS @ TAPE +#

HGAS NETWORK ANALYSIS PROGRAM
0 RECYCLING #» IBM 650 » KA GAS NETWORK ANALYSIS PROG WITH AUT

HCAPACITATED NETWORK FLOW PROGRAM

HOUT OF KILTER NETWORK FLOW ROUTINE ONE
UMENTS HNEUMANN FUNCTIONS OF LARGE ARG
1ELD NUCLEAR-CODE # CALCULATE NEUTRON ATTENUATION-REACTOR SH
R NUCLEAR-CODE # NEUTRON ENERGY SPECTRA IN WATE

LEAR-CODE # A MULTIGROUP P3, THE NEUTRON TRANSPORT EQUATION NUC
SELEC ECON. COND. SIZE-SPEC CASE NEW ENG ELEC SYS PROG 18 "
CODER SYSTEM H#NEW MACRO LOOK-UP FOR 705 AUTO
HKNCI2 FIXED POINT NEWTON-COTES QUADRATURE
-FINDER H#A MODIFIED NEWTON-RAPHSON POLYNOMIAL ROOT
HSOLUTION OF AN ECUATION WITH NEWTON-RAPHSONS METHOD
TS OF POLYNOMIALS HNEWTONS METHUD FOR FINDING ROO
ON ROUTINE NOSIR WNINE OPERATION SPLIT INSTRUCTI
H#SINE AND COSINE FUNCTIONS FOR NLLS.
HEXPONENTIAL/3/ROUTINE FOR NLLS.
FUNCTIONS OF THE FIRST KIND FOR NLLS.
T OVERFLOW/UNDERFLOW ROUTINE FOR NLLS.
ON-1BM/ HNON-LINEAR
HNON-LINCAR
HNON-LINEAR

HBESSEL

HFLOATING-POIN

ESTIMATION /PRINCET
LEAST SQUARES.

€ WITH OIFFERENTIAL EQNS. REGRESSION PROCEDUR

ONS, REAL HNON-LINEAR SIMULTANEOUS EQUATI
ONS, REAL HNCN-LINEAR SIMULTANEOUS EQUATI
LY OF VARIANCE OR COVARIANCE FOR NCN-ORTH/D & STAT. DESIGN H#ANA
I1BUTIONS. HNON-PARAMETRICAL TEST OF DISTR

EIGENVALUES AND EIGENVECTORS OF
H#BINARY TAPE CORRECTOR.

NON-SYMMETRIC SQUARE MATRIX #
NON-SYSTEM VERSION

#RANDOM NORMAL DEVIATE SUBROUTINE.
H#RANDOM NORMAL DEVIATES
HRANDOM NUMBERS AND RANDOM NORMAL DEVIATES GENERATOR
AFRACTION REDUCTION TO NORMAL FORM
R INC. OF VELOCITY WITH DEPTH KNORMAL MOVEOUT COMP. FOR LINEA
AND AREA NORMAL PROBABILITY - ORDINATE

HINVERSE NORMAL PROBABILITY FUNCTIONS
HNORMALIZE MATRIX BY COLUMNS.
HNURMALIZE MATRIX BY ROWS

ATING POINT NATURAL LOGARITHM OF NORMALIZED #FLO
HKFLOATING POINT SUBROUTINES NORMALIZED

FLOATING BINARY ARITH. HNORMALIZED ADD EXTENDED RANGE

GE FLOATING BINARY ARITH. HNORMALIZED ARCTAN-EXTENDED RAN

GE FLOATING BINARY ARITH. -
GE FLOATING BINARY ARITH.
NCTION WITH POISSON TERM
FLOATING BINARY ARITH.
GE FLOATING BINARY ARITH.
NGE FLCATING BINARY ARITH
TION
NDOM NUMBERS.
NDOM NUMBERS.
RATION SPLIT INSTRUCTION RCUTINE NOSIR
HNOST P
HBANG 4 = BASIC ARITHMETIC NOTATION GENERATOR @
HROCKET NUZZLE PROGRAM
HFN 11 NTH DEGRLE LEAST SQU COEF COMP
HNTH LEGENDRE POLYNOMIAL
ANTH LEGENDRE POLYNOMIAL
HNTH LEGENDRE POLYNOMIAL
HCOMPLEX NTH ROOT
H#NTH ROOT
ROOT
ROOT
ROOT

HNORMALIZED
HNORMALIZED
#NORMALIZED
HKNORMALIZED
H#NORMALIZED

DIVIDE-EXTENDED RAN
E TO X-EXTENDLD RAN
INCOMPLETE GAMMA FU
LOG-EXTENDED RANGE
MULT. EXTENDED RAN
HANORMALIZED SQ.ROOT-EXTENDED RA
HKNORMALIZED VARIMAX FACTOR ROTA
H#NORMALLY DISTRIBUTED PSEUDO-RA
HNORMALLY DISTRIBUTED PSEUDO-RA
HNINE OPE

UTATION SUBROUTINE

FIXED POINT SUBROUTIN
FLOATING POINT SUBROU
OF X

SUBROUTINE

13
TINE HNTH
#NTH
HFLOATING POINT NTH
TRANSCENDENTAL FUNCTIONS MU AND NU
HSWAP MU AND NU NUCLEAR-CODE PHYSICS
ENERATE PATRICES TC BE SOLVED BY NU TPLL HG
HTO READ AND CHECK NU WTB-WRITTEN RECORDS
#MODIFIED NUBES1 PROGRAM FOR FORTRAN LIB
HWHIRLAWAY NUCLEAR CODE
#UNCLE 4 NUCLEAR-CUDE
NED NUCLEAR-CODE
# MOONSHINE NUCLEAR-CODE
# PARACANTOR NUCLEAR-CODE
ONE-SPACE-DIMENS IONAL MULTIGROUP NUCLEAR-CUDE
CROSS SECTION AVERAGING PROGRAM NUCLEAR-CODE
# DONATE NUCLEAR-CODE
HMUFT 3 NUCLEAR-CODE
# K-CODE NUCLEAR-CODE
# VALPROD NUCLEAR-CODE
# P-3 FLUX DISTRIBUTION NUCLEAR-CODE
UR REACTOR KINETICS TARK—1o CODE NUCLEAR-CODE
# ART-1  NUCLEAR-CODE
NEUTRON ENERGY SPECTRA IN WATER NUCLEAR-CODE "
# ENSIGN CODE NUCLEAR-CODE
¥ MULTIREGROUP NUCLEAR-CODE
#HAFEVER NUCLEAR-CODE
HFLT NUCLEAR-CODE
HHECTIC NUCLEAR-CODE
#FLEER NUCLEAR-CODE
H#APCO1 NUCLEAR-CODE
#20XY NUCLEAR-CODE
HAPWRC—SYNFAR NUCLEAR-CODE
#FUGUE NUCLEAR-CODE
#AIREK-I1 NUCLEAR-CODE

HATHE

RARY

#
# LOST A

# ARMO

PP PO PO PP PN RN OPE TP PO RO OCCE P PP PP OO TP I PR TP PP PP PO P PP PP PP PP EC O PO P PP E PP P R E PR E PP CP PP CE O CO T CCCOECEECROCC O G

0704-0069LAS82
0704-0354NA66.
0709-050T1BLOG
0704-0525PKLGA
0709-066518LG3
0709-0892RWLN3
7070-08.2.008

0704=-1144NCO14
0704~1144NCO14
0704-1144NCO14
0704-1144NCO14
0704-0357MUNC 1
0704-1144NCO13
0704-0635RWDET
0704-0635RWNTR
0650-08.2.017
0709-0482GASPO
0704~07430RFIS
0650-09.4.002
0650-09.7.003
1620-09.7.001

0650-09.2.080
0650-09.4.004
0650-09.7.002
1620-09.3.003
1620-09.3.001

0650-09.7.001

0650-09.7.008

0704-0511MICNF
0709-1084RSOKF
0704-0416CSNMB
0650-0842.025
0650-08.2.021
0650-08.2.028
1620-09.4.004
0705-PG-012-0
0704~0357MUNCI
0704-0568ELQRC
1401-11.0.001
0704-0110GLROP
0650-02.0.006
0704~083TORSCN
0704-08370RX3N
0704-08370RBFN
0704-08370ROUN
0704-06871BNL1
0704-083TORNLL
0704-1119ERNLR
0704-0273CLSME
0704-0273CLSME
0650-06.0.059
0704~0815PFTNP
0650-05.2.018

0709-1055D018TC
0704-0550CSDEV
0650-06.0.035

7070-11.7.001

0704-0900NUFRE
0650-09.6.019
0709-1001NAB6O
0709-1002NAB61
0704-0236CLMNR
0704-0236CLMNR
0709-066518BLG3
1401~03.0.004
0704~0370RS013
0704-0370RSO13
0704-0370RS013
0704-0370RS013
7090-1177URGAM
0704-0370RS013
0704-0370RS5013
0704-0370RS013
7070-11.3.008
0704-0578RWND2
0704-057BRWNID2
0650-02.0.006
7080--SV-087

1401-10.2.002

0704-1156LRRON
0704-0848ARPLN
0704—0654AMPLG
0704-0654AMPLG
0T704-0654AMPLG
0704-0354NA63.
0650--LM-007

0650--LM-009

7070-08.3.003
0704-0525PKNOQ
0704~0311GMMUF
0704-NUCLEAR

0704-1110NUGEN
0704-0911NURTB
0704-054TPFBES
7090-NUCLEAR

0650-08.2.018
0650-08.2.017
0650-08.2.001

0650-08.2.002
0650-08.2.003
0650-08.2.004
0650-08.2.005
0650-08.2.006
0650-08.2.008
0650-08.2.013
0650-08.2.014
0650-08.2.019
0650~08.2.020
0650-08.2.021

0650-08.2.022

0650-08.2.027
0704-NUCLEAR

0704-NUCLEAR

0704-NUCLEAR

0704-NUCLEAR

0704—~NUCLEAR

0704—-NUCLEAR

0709-NUCLEAR

7090-NUCLEAR

7090~-NUCLEAR
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HEQUIPOISE
HTWENTY-GRAND
4 CYLINDRICAL GEOMETRY CELL CODE
#2DXY
RE DISTRIBUTION IN FUEL ELEMENTS
CTOR CODE FOR SPHERICAL GEOMETRY
FUSION EQUATION IN ONE DIMENSION
ORNET REACTOR CODE SPHERICAL GEO
FFUSION EQUATION IN X, Yo SPACE
UTRON ATTENUATION-REACTOR SHIELD
EW-GROUP ONE DIMENSIONAL PROGRAM
SION ECUATION IN CYLINDRICAL GEO
» THE NEUTRON TRANSPORT EQUATION
HCANDLE
#TURBO
#DRACO
#SIZZLE
HTEMPEST-11
H#FORM
HTEMPEST
HAETRA
HGAM=1
#STDY-3
HART I
HABRAC-01
HATBAC
#ART 04
#BINTO
#F0020
HHEAT
#PROP AND JET
#SET CODES
KTEMP=-2
#TURF-6
#WB TSG-1
HPECAN
HAIMFIRE
HWANDA—4
#ZOOM
¥COGENT
HCURE
#PDQ-2
#PDQ-3
HREM
#FIRE
HWANDA 2,3
KTKO
HUFO
#PDQ2-90
HFOG
HATM-6
HCOFIT
HEXFIT
#F0031
HEURIPUS-3
#DAEDALUS
HPOLYPHEMUS
4SPAN-2
#SPIC-1
HTUT-TS
HPERT
HPREP
#SOFOCATE
ESWAP MU AND NU
#PS
HQUERY
HGRACE-I
#CLOUD
HGRACE-11
HCEPTR
HFLIP
AND 3
KPIMG
HSIMPL-1
HSIMPL=2
HSNG
HTRIP-1
HMUFT &
HRANCH
¥SAIL
#FORTRAN SN6

IAL W/AUTO ERROR ANALYSIS
HLESS-PHASE 1A-NODE
OF COVARIANCE DISPROP. SUBCLASS
IS OF VARIANCE,DISPROP. SUBCLASS
RFCRMING OPERATIONS WITH COMPLEX
ATES GENERATOR HRANDOM
RMALLY DISTRIBUTED PSEUDO-RANDCM
RMALLY DISTRIBUTED PSEUDO-RANDOM
MBOLIC PROGRAM TAPE USING SERIAL
HBINARY INTEGER TO ROMAN

RRECTCR

PROCECURE FOR USING SCAP WITH A
#MULTIPLE

NE-DIMENSIONAL
NE~DIMENSIONAL
NE-OIMENSIONAL
WO-DIMENSIONAL
WO-DIMENSIONAL
WO-CIMENSIONAL
WO-DIMENS IONAL
NE-DIMENS IONAL
NE-DIMENSTONAL
HREE-DIMENSIONAL
HREE-DIMENSIONAL
WO-DIMENSIONAL
NE-DIMENSIONAL
NE-DIMENSTONAL

HAHERD=1,2,

OUBLE INTEGRAL

INT PROCEDURE

ALLY SPACED POINTS

NE HFLOATING POINT
NE HFLOATING POINT
POISSON AND HEAT FLOW EQUATION
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H#PERT NUCLEAR-CODE PERTURBATION

PERTURBATION

PHASE BEHAVIOR OF LIGHT HYDRO
PHASE I1 H#SORT
MONITOR SYSTEM.

OF A GENERAL PURPOSE

OF A GENERAL PURPOSE
PHASE ONLY ® LESS * M. C. FRIS
PHASE ONLY LESS F. BACKER ALEA
PHI FOR 2X2 CONTINGENCY TABLE
PHYSICS

PHYSICS

PHASE
PHASE

PP O P PO PO PP PRI IO RO F P TR RO PP OO P > P CP PO T NP I C NP CE PP PP P PP P PP COC PO PO PP PC O PR OD PO P PR O CRROCCO PP PO RE ORI ®d

0704-0378CA002
0709-1118URPLO
0704-1057TVMEF
0709-1202NRDOC
0704-0848ARHED
0704-0853MED20
0704-0637AN201
0704-0637AN2OL
0704-0654AMWOT
0704-0528BSWOT
0704-0497ASAS6
0704-0302NYMON
0709-0569SE90U
0704-0206NYOUT
0709~1026WPKOT
0709-094TMLAS6
0704-0652RWPRT
0704-05120MPUN
0704-0512DMDPO
0709-1039RWPRT
0704-0334NA022
0704~-0988NUOUT
0704~0500BSEWO
0704-1231TVTPP
0650-09.2.082
0704-0577RNDPT
0650-06.0.032
0650-06.0.037
0704-0204GS0UT
0650-09.2.080
0704-08370R0UN
0704-0248CLOUD
0650-09.2.069
0650-09.4.008
0704-0830MISLA
7080--5v-087
0650-09.6.002
0650-08.2.014
0709--PR-060
0704-0620CF009
0704-0573CF001
0704-0359ELSMO
0704-0316NA259
0704-0848ARHED
0650-06.0.038
0650-06.0.045
0650-01.6.056
0650-12.0.005
7070-05.1.001
0650-12.0.006

PR-010
F0-003
F0-005
SP-007
SP-008
1620--F0-001
0650-06.0.051
0650-03.1.030
0704-0248CLPIN
0650-08.2.002
0650-09.8.002
0650-09.2.051
0650-06.0+045
0704-0914NCKSP
0704-0914NCKSP
0650-10.1.010
0650-06.0.063
0704-07881BPDF
0704—0445PEPAR
0704-0674RWSPA
0704~1043J4PSRC
0704-0650RWADD
0704-07430RTUR
0704-0324NYDMI
0650-09.6.013
1620--5P-009
1620--5P-007
1620--SP-008
7070-04.4.001
7070-04.4.004
7070-04.4.002
1410--AT-105
1410--AT=104
0650-05.1.007
1620-10.3.005
7090-11580RCPS
0650-09.2.080
0650-09.5.003
0704~1188GMCP
0704~NUCLEAR
0704-NUCLEAR
7090-NUCLEAR
0704-NUCLEAR
1620-09.4.008
0704-0263MULBL
0650-09.6.015
0650-09
1620-02.
0704-0262NYPLV
0704—0262NYPCV
0709--S1-071
0709-0961PPPELS
1401-13.3.001
0704-0209NOVNP
T7090-1239BEPIP
0650-01.6.041
1401-01.4.014
T090-NUCLEAR
7090-NUCLEAR
0650-09.3.002
0705-XE-001-0
7090-1094BESYS
0704-0926TAVIP
CT704-0926TAVIP
0650-10.3.009
0650-10.3.005
0650-06.0.016
NORC—=NUCLEAR
0704~NUCLEAR

PRYSICS
PHYSICS
PHYSICS
PHYSICS
PHYSICS
PHYSICS
#PI1-STAR PROGRAM
H#PI-STAR SUBROUTINE
NANALYSIS OF LATERALLY LOADED PILES
KPIMG NUCLEAR-CODE TRANSPORT
HDISTRIBUTION OF WATER FLOW IN A PIPE NETWORK
HKPIPE STREES ANALYSIS
HCALCULATION OF PIPING SYSTEM EXPANSION STRESS
EQUATIONS WITH PIVOTING #SLEP, SOLVES SI
H#PK CLAD & PK STOD - DOUBLE PRE
PK KWIC PROGRAM /SDA 884/
PK STOD - DOURLE PRECISION CLE
PKG. /NOT A SUBROUTINE/
PKGE FOR COMPLEX ARITHMETIC
PKGE FOR COMPLEX ARITHMETIC
PLANT RECORD AUXILIARY.
PLANT RECORD METHOD
- HPLATE-TO-PLATE CALCULATIONS
HBCRT NUMBER PLOT
H#PRINTER PLOT
#1401 PLOT
#CONTOUR PLOT
#CONTOUR PLOT
#ON LINE PLOT
HGENERALIZED PLOT
#POLAR POINT PLOT
#SCOPE GRID PLOTTER
HMURA CATHODE RAY TUBE POINT PLOTTER
#SCOPE GRID PLOTTER
#GENERALIZED PLOTTER
HGENERALIZED PLOTTER II
¥ARBITRARY CURVE,PLOTTER SUBROUTINE
#GENERAL PURPOSE PLOTTING SUBROUTINE
HCURVE PLOTTING SUBROUTINE
H#SIMULATES INPUT PLUGBOARD OF BASIC 650.
# LUS
HARCSINE, ARCOSINE FLOATING POINT-—QUADRANT ALLOCATION
HARCTANGENT, FLOATING POINT—-QUADRANT ALLOCATION
#MURA MATRIX MULTIPLY /FLOATING POINT/

NUCLEAR-CODE
NUCLEAR-CODE
NUCLEAR~CODE
NUCLEAR-CODE
NUCLEAR-CODE
NUCLEAR-CODE

FSWAP MU AND NU
9P

w

HQUERY
HGRACE-1
AcCLouD
HGRACE-11

ES

MULTANEOUS LINEAR

CISION CLEAR AND ACD
H#MODIFIED
AR AND ADD H#PK CLAD &
HCONSTANTS FOR CR MONTE CARLO
HCOMPLEX 1 » INTERPRETIVE
A#COMPLEX 11 # INTERPRETIVE
RSIMULATED
H#CURVE FITTING- SIMULATED

RTRAN QUTPUT BCD TEXT GENERATOR FOR FO
1 .

PROGRAM

PROGRAM

ROUTINE

ROUTINE

SUBROUTINE

READS

DOUBLE PRECISION ACDITION /FIXED POINT/ MURA
ER INTERPRETIVE SYSTEM /FLOATING POINT/ #COMPLEX NUMB
INTEGRATION OF UNEQUALLY SPACED POINTS KNUMERICAL

HSMOOTH AND DIFFERENTIATE DATA POINTS
FERENTIATE UNEQUALLY SPACED DATA POINTS
#POISON
#NUMERICAL SOLUTION OF LAPLACE POISSON AND HEAT FLOW EQUATION
D INCOMPLETE GAMMA FUNCTION WITH POISSUN TERM KNORMALIZE
COORDINATES HRELAXATION PROG POISSONS EQUAT IN RECTANGULAR

HRANDOM NUMBER GENERATOR, POLAR ANGLE. FLOATING POINT.

HRECTANGULAR TO POLAR CONVERSION

H#PCLAR POINT PLOT SUBROUTINE
HPOLAR TO CARTESIAN COORDINATES
HPOLLY-POLYNOMIAL FIT BY LEAST
POLY. INTERP. PROG. DA-2 1 #D

POLYATOMIC MOLECULES

POLYNOMIAL
POLYNOMIAL
POLYNOMIAL
POLYNOMIAL
POLYNOMIAL
POLYNOMIAL
POLYNOMIAL
POLYNOMIAL
POLYNOMIAL
HPOLYNOMIAL
HORTHCGONAL PCLYNOMIAL
HLEAST SQUARES PCLYNOMIAL
HPOLYNOMIAL
H#POLYNOMIAL
HPOLYNCMIAL
HUNIVARIATE POLYNOMIAL
HUNIVARTATE POLYNOMIAL

#SMOOTH AND DIF

SQUARES
1GITAL TERRAIN MODEL SYS & POINT
#MOMENTS OF INERTIA CF
#ZEROS OF A COMPLEX
HZEROS OF A COMPLEX
#NTH LEGENDRE
#NTH LEGENDRE
HNTH LEGENDRE
G TO SELECTED TERMS OF A GENERAL
HWEIGHTED LEAST SQUARE
FINITE POINT SET HMINIMAX
HLEAST SQUARES

HFITTIN
APPROXIMATION
APPROXIMATION ON A
APPROXIMATION.
COEFFICIENT REOQUCTI
CURVE FITTER
CURVE FITTING ROUTI
CURVE FITTING # TAP
CURVE FITTING # CAR
CURVE FIT
EVALUATION
EVALUATION FOR FORT

ON

RAN I PROGRAMS

FOR 709 H#FLOATING POINT POLYNOMIAL EVALUATION ROUTINE
E. H#POLYNC¥IAL EXPANSION SUBROUTIN
H#POLYNOMIAL EXPANSION
AARGONNE LEAST SQUARE LEGENDRE POLYNUMIAL FI
H#LEAST MAXIMAL ABSOLUTE ERROR POLYNOMIAL FIT
BLEAST SCUARES POLYNOMIAL FIT

H#POLYNOMIAL FIT
FLEAST SQUARE POLYNOMIAL FIT /FORTRAN I1/
#ZEROS OF A POLYNOMIAL
#GENERAL PURPOSE POLYNOMIAL
HKPOLYNOMIAL
H#GENERAL PCOLYNOMIAL

IN DOUBLE PRECISION
INTERPOLATION PROGR
OF BEST FIT BY LEAS
PROGRAM

AM DA-5
T SQUARES METHOD

GRAM HDOUBLE PRECISION POLYNOMIAL ROCT EXTRACTION PRO
IREX » HPOLYNOMIAL ROOT EXTRACTION « T
HPOLYNOMIAL ROOT FINDER ROUTINE
#A MONTFIED NEWTON-RAPHSON POLYNOMIAL ROOT-FINDER
Ho A#REAL RCOTS OF A REAL POLYNOMIAL USING INTERVAL ARIT
He HREAL ROOTS OF A REAL POLYNOMIAL USING INTERVAL ARIT
NTS HROOTS OF POLYNOMIAL WITH REAL COEFFICIE
HLEROS OF A REAL POLYNOMIAL.
H#ZEROS, EXTENDED RANGE POLYNOMIAL/ZERP/.
H#ZEROS OF COMPLEX POLYNOMIALS
TONS METHOR FOR FINDING ROOTS OF POLYNOMIALS HNEW
# ZEROS OF COMPLEX POLYNOMIALS
ES CURVE FITTING WITH ORTHOGONAL POLYNOMIALS H#LEAST SCUAR

CARLO #POLYPHLMUS NUCLEAR-CODE MONTE
T ANC PUNCH SUBROUTINE H#POPOUT A GENERAL PURPOSE PRIN
OACTIVITY LOG INTERPRETATION HPOROSITY CALCULATION FROM RADI
TIMATING SCHEDULING * SCHEDULING PCRTION ##LESS # LEAST COST ES
ST ESTIMATING SCHEDULING # SCHED PORTION#LESS « CARD # LEAST CO
#POST MORTEM DUMP
#G & L POST PROCESSOR
» STCRED PRCGRAM, PROCESS PANEL, POST TRAC#THRCE TRACE PROGRAMS
. HPOST-MORTEM ROUTINE
#POSTMULTIPLY REAL BY SYMETRIC
#CALC.

REAL MATRIX
OF THE LEAST SGRS. BEST 1/2WAVE POTENT. AND SLOPE OF A
#POWER DENSITY SPECTRUM
HPUWER SPECTRAL DENSITY FUNCTIO
POWER SPECTRUM

PCWER SPECTRUM ANALYSIS

POWER SYS NETWORK #IMPROVED D
POWER SYSTEM SHORT-CIRCUIT CUR
POWER SYSTEM TRANSIENT STARILI

Ny FLOATING
#AUTOCCRRELATICN AND
WAUTO-CCRRELATICN ANU
IGITAL SKORT CIRCUIT SOLUTION OF
RENTS  #CALCULATION OF ELECTRIC
TY CALCULATIONS - #ELECTRICAL

e e R e R e R e e e R T E N e R Rk R e R R R R R N R R R e R e R e R R R R R Y R N - N )]

0704-NUCLEAR
0704-NUCLEAR
0704—-NUCLEAR
T7090-NUCLEAR
T7090-NUCLEAR
TO90-NUCLEAR
0704-1061PKPST
0704-1062PKPST
0650-09.2.013
0704~NUCLEAR
1620-09.7.001
0650-09.5.002
0650-09.5.001
7070-10.4.002
0704-0525PKCLA
0704-1144NCO13
0704-0525PKCLA
0704-07430RMOC
0650-07.0.014
0650-07.0.015
0704-0604TVSP?
1620-09.4.009
0650-09.3.004
0704-0458GDNUM
0709-1118URPLO
1401-14.0,001
0704-0506MICR1
0704-0506MICR2
0704-03920LPLO
7090-1146AMPLO
0704-0556ERPLO
0704-0432MUSCO
0704-0321MUSCP
0704-0357MUSCP
1620~09.7.003
1620-09.7.002
0704-0284WHWH2
0704-1085UMPLO
0705~A0<004-0
0704-0480CE650
0650-02.0.018
0704-0825JPASN
0704-0825JPATN
0704-0432MUMAM
0704-0256MUDPA
0704-0832BECPK
0704-1157TU9CC
0704-0223CLSMD
0704-0331CLSMD
0709-0956LCPSN
0650-84.0.010
7090-1177URGAM
0650-04.0.009
0704-07430RPOL
0704-0354NA87.
0704-0556ERPLO
0650-03.1.015
0650-06.0.010
0650-09.2.062
0650-09.3.005
0704-0405PF2PC
0704~0225GMZER
0704-0654AMPLG
0704-0654AMPLG
0704-0654AMPLG
0704-10776C0C0
0650-06.0.009
0650-06.0.043
0704-0617CA021
0704-0224ASAS1
0650-06.0.039
0705-A0-003-0
1620-07.0.001
1620-07.0.002
1620-07.0.004
0704-0375UAUPE
0704-0375UAUPE
0709-0841RCPEV
0704-0611AVPOL
0704-0435MAPOL
C704~-0424ANE20
0704-0500BSBFP
0704-0116CLLST
7090-1242SIPYF
0704-0772ANE20
0704-0766ANC20
0650-0%9.2.073
0650-06.0.
0704-0417PFZPQ
0709-1215ACET3
7070-09.1.001
T090-1124MLHPR
0704~0568ELQRC
0704-08801BRRP
0704-08801BRRP
0709-0927MAPOL
0704-0405PF2PR
0704-0565CA004
0650-07.0.006
0704-0110GLROP
0704-06924PZP0
0650-06.0.023
0704-NUCLEAR
0704-0422NOPOU "
0650-09.6.006
1620-10.3.002
1620-10.3.003
1620-01.5.004
0650-10.3.008
0305--AT-007
0704-039CMIPMR
0704-0273CLMVP
0650-09.3.003
0704-0897TAAPDS *
0704-0577RWPS2
0650-06.0.013 °
0704-0296NYCP2
0650-09.4.004
0650-09.4.007
0650-09.4.001
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R IIT H#PRE~ASSEMBLY EDIT FOR AUTOCODE

HPRE-ASSEMBLY PROGRAM

H#FORTRAN PRE-COMPILER FOR CARD

H#FORTRAN PRE~COMPILER FOR PAPER TAPE
SUBROUTINE HDOUBLE PREC. FLOATING PT EXPONENTIAL
E-KUTTA INTEGRATION- #DBL. PREC. FLOATING PT. MILNE, RUNG

INTEGRATION OF
SUBROUTINE.

HOBL .
KDOUBLE

PREC. FLOATING PT. RUNGE-KUTTA
PREC. FLOATING PT. SQUARE-ROOT

HZERCS OF A POLYNOMIAL IN DOUBLE PRECISION
HFLOATING POINT DOUBLE PRECISION ABSTRACTION
#MURA FLOATING POINT DOUBLE PRECISICN ADDITION
T/ H#MURA DOUBLE PRECISION ADDITION /FIXED POIN
10N H#DOUBLE PRECISION ARC TANGENT INSTRUCT
TINE. H#DOUBLE PRECISION ARCSIN/ARCCOS SUBROU
HTRIPLE PRECISION ARITHMETIC
HFLOATING POINT DOUBLE PRECISION ARITHMETICS.
HTRIPLE PRECISION ARITHMETIC PACKAGE
HFORTRAN COUBLE PRECISION ARITHMETIC PACKAGE
HPK CLAD & PK STOD - DOUBLE PRECISION CLEAR AND ADD
ACKAGE BTRIPLE PRECISION COMPLEX ARITHMETIC P
ACKAGE . HDOUBLE PRECISION COMPLEX ARITHMEYIC P
#OOUBLE PRECISION COMPLEX FAD AND FMP
D FOP ¥DOUBLE PRECISION COMPLEX FAD, FMP, AN
X H#TRIPLE PRECISION COMPLEX SQUARE ROOT
ON # DOUBLE PRECISION DETERMINANT EVALUATI
ION H#INTERPRETABLE DOUBLE PRECISION EXPONENTIAL INSTRUCT
TRIPLE PRECISION EXPONENTIAL ROUTINE
HDOUBLE PRECISION FLOATING ADD
#DOUBLE PRECISION FLOATING ADD
#DOUBLE PRECISION FLOATING DIVIDE
#DOUBLE PRECISION FLOATING DIVIDE
HOOUBLE PRECISION FLOATING MULTIPLY
INTERPRETIVE ROU #DOPSIR DOUBLE PRECISION FLOATING POINT SOAP
PRETIVE SUBROUTINE #DOUBLE PRECISION FLOATING POINT INTER
SUBROUTINE HDOUBLE PRECISION FLOATING POINT LOAD
SUBROUTINE H#DOUBLE PRECISION FLOATING POINT PRINT
SUBROUFINE H#COUBLE PRECISION FLOATING POINT PRINT
#PARTIAL DOUBLE PRECISION FLOATING POINT .ADDIT
10N #DOUBLE PRECISION FLOATING POINT ADDIT
10N HKDOUBLE PRECISION FLOATING POINT DIVIS
PLICATION H#DOUBLE PRECISION FLOATING POINT MULTI
INPUT HDOUBLE PRECISION FLOATING POINT CARD
ENTIAL SUBROUTINE H#DOUBLE PRECISION FLOATING POINT EXPON
ENTIAL ROUTINE. #DOUBLE PRECISION FLOATING POINT EXPON
NGENT SUBROUTINE H#DOUBLE PRECISION FLOATING POINT ARCTA
#SINGLE PRECISION TO DOUBLE PRECISION FORTRAN INPUT

#DOUBLE

#DOUBLE

#DOUBLE

FINTERPRETABLE DOUBLE
SUBYRACTION. #DOUBLE
HKDOUBLE

#DOUBLE

PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION

INPUT CONVERSION.
INPUT SCALING

INPUT.

LOGARITHM INSTRUCTIO
MATRIX ADDITION AND
MATRIX INVERSION
MATRIX INVERSION

#SINGLE
#DOUBLE
#DOUBLE
#DOUBLE
H#TRIPLE
KDOUBLE
HDOUBLE
H#DOUBLE

Ne

N
LICATION

PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION

MATRIX INVERSION

MATRIX MULTIPLICATIO
MATRIX MULTIPLICATIO
MATRIX SCALAR MULTIP
ouTPUT
ouTPUT
ouTPUT
OUTPUT.

FOR FORTRAN
SCALING

ACTION PROGRAM #DOUBLE
#INTERPRETER FOR 650 DOUBLE
#DOUBLE

UATIONS, # DOUBLE
N SCLVER HLARGE DOUBLE
#DOUBLE

AINTERPRETABLE DOUBLE

PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION

POLYNOMIAL ROOT EXTR
PROGRAMS «

SIGN COMPATIBILITY
SIMULTANEOUS REAL EQ
SIMULTANEOQUS EQUATIO
SIN-COS ROUTINE

SINE AND COSINE

ION AINTERPRETABLE DOUBLE PRECISION SQUARE ROOT INSTRUCT
#TRIPLE PRECISION SQUARE ROOT
#DOUBLE PRECISION SQUARE ROOT ROUTINE
FORTRAN INPUT #SINGLE PRECISION TO DOUBLE PRECISION

BTREND ANALYSIS AND
#PRINCIPAL COMPONENTS PREDICTION EQUATION.
COMPLEX HERMITIAN MATRIX. #PRELIM. EIGENVALUE PROB. OF A
HDIGITAL TERRAIN MODEL SYSTEM PRELIMINARY EARTHHORK PROGRAM
#PREP NUCLEAR-CODE PHYSICS
ROGRAM FOR LINEAR PROGRAM MATRIX PREPARATION HMXY P
HREGRESSION ANALYSIS DATA PREPARATION
TE CHAIN OF ONE INVESTMENT #PRES VAL-RATE OF RET—PV2A-FINI
RN * PVIA %-# INF. CHAIN MACH « KPRESENT VALUE AND RATE OF RETU
HOPTIMUM SEPARATOR PRESSURE
#ISENTROPIC PRESSURE CHANGE SUBROUTINE
H#PRESSURE OF SATURATED LIQUID
CODE FOR AUGMENT 650#LINEAR PRG. FORCED INVERSION VECTOR P
HPRIME NUMBER GENERATOR
#7070 — PRINCIPAL AXIS FACTOR ANALYSIS
HPRINCIPAL COMPONENTS PREDICTIO
PRINT
PRINT
PRINT
PRINT
PRINT .
PRINT N
PRINT
PRINT @
PRINT # RGCP «
PRINT - /TRAP SCOOP/
PRINT ANALYSER
PRINT AND PUNCH SUBROUTINE
#PRINT BSS LOADER DIAGNOSTICS
KPRINT CONTROL FOR REPORT GENER
PRINT OUT

PREDICTION

ART.

N EQUATION.
#MURA VARTABLE
#MURA VARIABLE

COLUMN FRACTION
COLUMN FRACTION
# OCTAL TAPE
COLUMN FRACTICN
HMATRIX
HALTERED MEMORY
HSELECTIVE TAPE
#TRAP # TAPE RECORD ANALYZER
“BREPRODUCE,y GANG PUNCH AND
HTRAP OCTAL MEMORY
HMEM

A GENERAL PURPOSE

BMURA SIX

#poPOUT

ATIGN
#TAPE

#OCTAL MEMORY PRINT OUT PROGRAM
HART LISTING FROM ASSEMBLY PROG PRINT RECORD TAPE 40K AFLOW C
#MUSH DATA ASSEMBLER AND PRINT ROUTINES
#DOUBLE PRECISION FLOATING POINT PRINT SUBROUTINE
HDCOUBLE PRECISION FLOATING POINT PRINT SUBROUTINE
H#PRINT TABLE OF ERRORS--PRETB
HGENERALIZED MATRIX INVERSION = PRINT 1 »
HPRINT. 1 TRACING ROUTINE
HABBREVIATED PRINT 1 TRACING ROUTINE
BINARY ARITH. HDECIMAL PRINT-EXTENDED RANGE FLOATING

RTRAN MAP AND MISSING SUBROUTINE PRINT-OUT PROGRAM #FO
HTAPE DUMP FOR THE 709/0CTAL PRINT/
EOUS CARD TO TAPE AND/OR TAPE TO PRINTER #STMULTAN

HTAPE TO PRINTER OR PUNCH = UC TPOP
HPRINTER PLOT BCD TEXT GENERATO
HKTAPE TO PRINTER PROGRAM

HPERIFPHERAL LINE PRINTER VERIFIER

R FOR FORTRAN QUTPUT
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0705-SR-003-~0
0704-0176NAPRE
1620-~F0-006
1620--F0-005
0709-08391BEXD
0704~0610RWDE3
0704-0610RWDE2
0704-07271BSQ0D
0704-0766ANC20
0704-0110GLDPA
0704-0280MUDPA
0704-0256MUDPA
0704-0423BSATN
0704-0538N0ASD
0704~0481CA004
0704-0417PFSDP
0704-0378CA001
7090-1122NRNPR
0704-0525PKCLA
0704~0546CA005
0704~0647NPDFC
0704-0223CLDPC
0704-0223CLDPC
0704-0565CA005
0704-0356CA002
0704~0385BSEXP
0704~0565CA004
0704-0223CLOPA
7070~08.4.003
0704-0223CLDPD
7070-08.4.001
7070~-08.4,002
0650-02.0.010
0704-0385BSINT
0704-0385B8SCON
0704~0385BS0UT
0704-05298S0UT
0704-0650RWADD
0704~0650RWDPF
0704~0650RWFDV
0704~0650RWMUL
0704-0650RNRE L
0704-0806IBEXC
0704-0931PKEXP
0709-1148NODPA
0709~1201NRDIC
0704-0585CA006
0704-0334NA022
0704=-0577RWOPN
0704-0385BSLNX
0704~0744AMDPA
0650-05.2.009
0704-040SPFI1LP
7070-10.1.003
0704-0699AMDPM
7070~10.1.001
0704-0759AMDPS
0704-0378CA002
0709-1202NRDOC
0704-0334NA022
0704-0577RWDPT
0709-1215AQE73
0704-0583BEL1D
0704~-0417PFCSF
0704-0356CA001
7090~1149AS012
0704-09290LDPS
0704-0385BSS&C
0704-03858SSCQR
0704-0481CA003
7070-08.3.006
0709-1201NRDIC
0650-09.2.050
0704-1168TVPCP
0704-0460MIMAU
0650-09.2.042
NORC-NUCLEAR
1620-10.1.004
1620-01.6.001
0650-07.0.018
0650-07.0.017
0650-09.6.005
7090-1095WHISD
7090-1095WHPSL
0650-10.1.010
0650-03.1.033
7070-11.3.005
0704-1168TVPCP
0704-035TMUPRF
0704-035TMUPRF
0704-0301RLO13

0704~0314MUPRF .

0704-0085CLMPR
0705-EQ-005-0
0705~EQ-006-0
1401-01.4.019
1401-13.1.009
©704-0278UASPO
0705-58~006~0
0704-0422NOPOU
0704-0830MINOL
0709-1038RWPCR
0705-AF-011-0
0704~0286NYDS 1
0705-18 0003
0704-0523SCMAP
0704-0529BS0UT
0704-03858S0UT
0704=0391NOPRT
0705-18 0010
0705-A0-001-0
0705-A0-002-0
0704-0370RS013
0704-0909MPMAP
0709-0502RLTD9
1401-13.1.010
1401-01.4.016
0709-1118URPLO
1401--UT~026
0704-0262NYPLV

#TAPE TO PRINTER/PUNCH ROUTINE
H#TAPE TO PRINTER/PUNCH SIMULATOR
HZ1P « INSTANT PRINTING #
TESTING RANDOMNESS OF DECIMALS APRINTING CONSTANT DECIMALS AND
CAPE » EFFORTLESS SYS CALCUL AND PRINTING EVERYTHING = ES
HKWIC REPORT FOR PRINTING OR PUNCHING
#CONSTRUCT A TABLE OF ERRORS FOR PRINTING——ERTBL
#CORE PRINTOUT ROUTINE-VARIABLE
#SIMPLIFIED PRIORITY CARD/TAPE ROUTINE
ISK ® SEE 1410-PR-108 # #REPORT PRO. GENERAT. CARD/TAPE/1405 D
RIX HPRELIMe EIGENVALUE PROB. OF A COMPLEX HERMITIAN M
MMA DISTRIBUTION HOETERMINING PROBABILITIES FROM A FITTED GA
H#NORMAL PROBABILITY — ORDINATE AND ARE
HOFFSET CIRCLE PROBABILITY FUNCTION.
#INVERSE NORMAL PROBAEILITY FUNCTIONS
H#FLOATING POINT /N/ VARIATE PROBABILITY INTEGRAL
H#PROBABILITY OF LOSS OF LOAD
HTRANSPORTATION PROBLEM-INDIRECT ADDRESSING
HUNIV OF HOUSTON ASSEMBLR FOR PROC.ENG. INTER CODING SYS
HSTEPWLSE MULTIPLE REGRESSION PROCEDURE
UMERICAL INTEGRATION BY MIDPOINT PROCEDURE
#A GENERAL LEAST SGCUARES FITTING PROCEODURE
ATs HPROCEDURE FOR AUTOMATIC TESTeP
KERROR PROCEDURE FOR FORTRAN II
A NUMERIC 650 #A PROCEDURE FOR USING SOAP WITH
NS H#NON-LINEAR REGRESSION PROCEDURE WITH DIFFERENTIAL EQ
¥THREE DIMENSIONAL LEAST SQUARES PROCEDURE.
BLY FOR IBM 704 H#PROCESS CONTROL COMPUTER ASSEM
TRACE PROGRAMS, PROCESS PANEL, POST TRACH#THREE
TIVE SYSTEM PROCESSING LANGUAGE V INTERPRE
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0650-11.0.005

0650-08.2.016

0650-08.2.009

0650-08.2.019

0704-03B1ASASS
0704-0483NA029
0704-08430RCLK
0704-0911NURTB
0704-0073UACSH
0704-0283MURDF
0704-0283MURDF
0704-0256MURDI
0704-0263MURD I
0704-0283MURFD
0704-0791TVMEO
0704-0659GCTLY
0704-0263MURON
0709-0948MLRBC
0704-0820RWCSH
0709-0820RWCSH
0704-0587NORTD
0704-0387CE14H
0704-064TNPRWO
0704-0403MITCR
0704-0073UACSH
0704-0830M10CT
0704-0830M10CT
0709-0938VGREC
0704-0405PFDCB
0704-0417PFDCB
1401--10-040

0650-09.2.028

0704-0904SISCA
0704-0732PFMOD
0704-0221UATSQ
0704-04B0CEL50
0704-1144NCO14
0704-1144NCO14
0704-1144NCO14
0704-1144NC014
0704-1144NCO14
0704-07881BRFS
0704-064TNPPMC
0704-0223CLMIV
0704-0223CLDET
0704-0223CLSME
0704-0223CLSME
0704~0273CLSME
0704-0273CLSME
0704~0338CLPMC
0704-0273CLMMD
0650-07.0.016

0704-0469NUBES
0T704~-0273CLMMP
0709-0927MAPOL
0650-05.2.005

0704-0635RWEIG
0704-0116CLSME
0704-0356CA001
0704-0116CLSME
0704-0635RWEIG
0704-0116CLDET
0704-0273CLMMP
0704-0223CLMIV
0704-08801BRRP
0704-08801BRRP
0704~0405PFZPR
0704-08801BRRP
0704-08801BRRP
0650-05.1.006

0704-1029ANF20
0704-0664ANF20
1620-05.0.003

1620-05.0.004

0650-07.0.002

0704-0460MIOPM
0704-0460MIHDI
0650-09.6.015

0650-09.2.072

0650-09.6.001

0704-0395LL003
0704-0574CSTUK
1401-01.4.019

0704-0604TVSPR
7070-02.4.001

1620-09.4.009

0704-0788IBHWFS
0709-1159MDSOR
0705-18 0003

0704-0911NURTB
0704-0574CSTUK
0705-PG-008-0

1401-01.2.002

0704-0495CVI02
0704-0801NOGWC
0650-04.0.007

0650-04.0.009

0704-0354NABT.
0650-09.7.008

0650-09.4.002

0650-0'
0704- DZZHASASl
1620-09.6.001

1620-09.6.002
0650-09.8.002
0704-0900NUFRE
0650-0%.2.007
0650-06.0.051

7070-04.4.003

0704-0432MURTO
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DETER. OF VELOCITY FUNCTION FOR
FRELOCATABLE TO

TROPY IN LIQUID SUPERHEAT OR WET
#SIMULATION OF AN INDEXING

* FIRSHFLOATING PT. AND INDEXING
ROUTINE FOR 650 SYSTEM INDEXING
HSTEPWISE

SIS PROGRAM. AMULTIPLE
H#STEPWISE MULTIPLE LINEAR
#STEPWISE MULTIPLE LINEAR

AMULTIPLE
KMULTIPLE
H#RAP-A
AP RAPA TRAP RMULTIPLE
#MULTIPLE
TAPE
CARD +

#SCRAP # SIXTEEN-TWENTY CARD
H#STRAP = STEPWISE

RATION
7070 H#STEPWISE MULTIPLE LINEAR
#CORRELATION AND
#7070 STEPWISE MULTIPLE
H#MULTIPLE
#MULTIPLE LINEAR
#INPUT EDITOR FOR MULTIPLE
#STEPWISE MULTIPLE
HENON-LINEAR
HESSO STEPWISE
HCARP—A CONELATION &
EMAIN

AM.
HOD

ERENTIAL EQNS.

FORMATIONS H#STEPWISE MULT.
#TWO VARTABLE LINEAR
YSIS #MULTIPLE

JMULTIPLE CORRELATIONS AND
IRCULAR AND HYPERBOLIC FUNCTIONS
#DE

#TWO-DIMENS IONAL MESH FOR
PROGRAM FOR THE GAUSS—SOQUTHWELL
IN RECTANGULAR COORDINATES

IN CYLINDRICAL COORDINATE SYS
IN RECTANGULAR COCRDINATES
#MULTI-PURPOSE ESTIMATION FOR
AMEMORY DUMP AND

CARD/ H#MURA UPPER

HES A FOURIER SERIES ONTO BINARY

#ABSOLUTE AND
Y ON LINE FORTRAN LOADER
1

REFLECTIVE 704

REFRACT. T/D DATA H#LEAST SQ.
REGIONAL SOAP Il

REGIONS #ENTHALPY OR EN

REGISTER IN SIR

REGISTER SIMULATOR WITH TRACE
REGISTERS ASYM TRACING
REGRESSION
REGRESSION
REGRESSION
REGRESSION
REGRESSION
REGRESSION
REGRESSION
REGRESSION
REGRESSION
HREGRESSION
A#REGRESSION
REGRESSION
REGRESSION
#REGRESSION
REGRESSION
REGRESSION
REGRESSION
REGRESSION
REGRESSION
REGRESSION
REGRESSION
REGRESSION
REGRESSION
REGRESSION
REGRESSION PROGRAM

REGRESSION WITH VARIABLE TRANS
REGRESSIONECORRELATION
REGRESSION, COMPREHENSIVE ANAL
REGRESSIONS ANALYSIS

& CORRELATION ANALY
* CARD #
« TAPE »
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS,
ANALYSIS, MR1

BACK SOLUTION PROGR
BY THE STEPWISE MET
CODE SCRAP.
PROCEDURE

PROCEDURE WITH DIFF
PROGRAM

PROGRAM

PROGRAM
PROGRAMS R

PROGRAM #
PROGRAM »
PROGRAM =
PROGRAM =
DATA PREPA
ON THE IBM

REGULAR BESSEL FUNCTIONS #C
RELATIVIZE PROGRAM

HRELATIVIZE SYMBOLIC DECK
RELAXATION CALCULATIONS.
RELAXATION METHOD #A
HRELAXATION PROG LAPLACES EQUAT

H#RELAXATION PROG LAPLACES EQUA
HRELAXATION PROG POISSONS EQUAT
RELIABILITY STUDIES

RELOAD ROUTINE

#RELOCATABLE BINARY LOADER
RELOCATABLE BINARY LOADER /ONE
H#RELOCATABLE BINARY LOADER
RELOCATABLE CARDS. H#PUNC
H#RELOCATABLE FORTRAN BSS LOADER
RELOCATABLE OCTAL LOADER.
HRELOCATABLE OCTAL-COLUMN BINAR
HRELOCATABLE TO REGIONAL SOAP I
HRELOCATING BINARY LOADER,LOWER

R HRELOCATING BINARY LOADER, UPPE
HRELOCATING BINARY LOADER,LOWER
HRELOCATING BINARY LOADER,UPPER

SLATOR AND OTHER FORMATS TO SOAP

ON TWO-DIMENSIONAL

RIDE = SUBROUTINE FOR TRANS FROM
#MATRIX HEADING

OR SING.
HKWIC
#PRINT CONTROL FOR

S OF VARIANCE FOR PART.
G

/1405 DISK * SEE 1410-PR-108 +#
H#FARGO

UTQCODER ASSEMBLY #CARD

UTOCODER ASSEMBLY HTAPE

7070-PR-075+
F NO FROM FIX PT REPRE TO FLT PT
H#INT OP & CONV OF NO FROM FIX PT
FOURIER HALF-SERIES IN CANONICAL
ES A FOURIER SERIES IN CANONICAL
RIES. HEXPANDS THE
CH A FOURIER SERIES IN CANONICAL
TS A FOURIER SERIES IN CANONICAL
T = RGCP =
GRAM FOR THE IBM 1401 #CARD
ORTRAN WRITE-UP OF RW REQX.SPACE
HFORTRAN WRITE-UP OF Rw
H#THE CORNELL
ICAL DRUMS

=

#SELF-LOADING DRUM

RAVITY
HCORRELATIONAL
HCRITICAL PATH AND

ECITCR /RL 0400/
NVESTMENT HPRES VAL-RATE OF
H#AUTOMATIC INFORMATION
ACH # HPRESENT VALUE AND RATE OF
TER #CALCULATIONS OF RATE CF
SYS REVISED BELL LAB TAPE SYS
EVISED BELL LAB INTERPRETIVE SYS
ADJUSTMENT COMPUTATION
L ALIGNMENT
RAL FREEWAY ASSIGNMENT, STOCKTON
SPS TO FORTRAN SUBROUTINE EDIT
#GS
ALIGNMENT PROGRAM HBPR
EPRODUCE, GANG PUNCH AND PRINT =
HCHINESE BAR AND

PATH BET. ZONE CENTROIDS OVER A

#SUCKER

H#BINARY INTEGER TO
#SQUARE

#CUBE

H#COMPLEX NTH

#MURA FIXED POINT CUBE
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HRELOCATING LOADER

H#RELOCON

RELOKS HTRAN
HREM NUCLEAR-CODE GROUP DIFFUSI
REMING TO I8M DATA EQU » HST
REMOVAL

HRENT OR BUY ANALYSIS
REPLICATED KBY
REPORY
REPORT
#REPORT
REPORT
HAREPORT
REPORT
REPORT
H#REPORT

HANALYST
FOR PRINTING OR PUNCHIN
GENERATION

PRO. GENERAT.
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM

CARD/TAPE

GENERATOR RPG
GENERATOR AND A
GENERATOR AND A
GENERATOR
HREPORT GENERATOR sSEE
REPRE HINT OP 4 CONV 0
REPRE TO FLT PT REPRE

REPRESENTATION BGIVEN A
REPRESENTATION HINTEGRAT
REPRESENTATION OF A FOURIER SE
REPRESENTATION. HSEAR
REPRESENTATION. HCONVER
HREPRODUCE, GANG PUNCH AND PRIN

REPRODUCING AND/OR LISTING PRO
REQUIRED-122 CELLS #F
REQX.SPACE REQUIRED-122 CELLS
RESEARCH SIMULATOR

RESET AND CLEAR CORE AND N LOG

RESET PROGRAM
HRESIDUALS AND DERIVATIVES OF G

RESIDUE COMPUTATION.

RESOURCE SUMMARY CALCULATION
HRESTART PROGRAM FOR MD SORT
HRESTART PROGRAM FOR THL BINARY

RET-PV2A-FINITE CHAIN OF ONE I

RETRIEVAL PROGRAM

RETURN # PVIA # « INF. CHAIN M

RETURN USING THE IBM 650 COMPU
HKREVISED BELL LAB INTERPRETIVE

REVISED BELL LAB TAPE SYS 4R
HREVISED TRAVERSE AND TRAVERSE
HREVISED TRAVERSE AND HORIZONTA

REVISION HGENE
REVISION = #

REVISION OF GL 0UT2

REVISION OF OREGON HORIZONTAL
HREWIND TAPES

RGCP =

RING PUZZILE » TAPE #
#ROAD DESIGN PROGRAM

ROAD NETWORK HTRACING A MIN.
H#ROADWAY TEMPLATE GENERATOR
HROCKET NOZZILE PROGRAM
ROD PUMP DESIGN
KROD READING CONVERSION PROGRAM

ROMAN NUMERAL CONVERSION.

RCOT

ROOT

ROOT
ROOT

#R
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0704-0253MUT04
0650-09.6.020
0650-01.6.034
7090-1095WHSSI
0650-02.0.016
0650-01.6.050
0650-01.4.007
0705-E£2-003-0
0704-0749SCRAP
1620-06.0.007
1620-06.0.006
0650-06.0.046
0650-06.0.001
0650-06.0.018
0650-06.0.030
0650-06.0.031
1620-06.0.001
1620-06.0.002
1620-06.0.003
1620-06.0.004
1620-01.6.001
7070-11.3.006
0704-0782PFCR3
7070-11.3.001
0704-0749SCBOP
7070-11.3.002
0704-0749SCIEM
0704-04TTERMPR
0704—1119ERNLR
0650-06.0.056
0650-06.0.064
0704-0822TVREM
7090-1194ERMPR
0650-06.0.054
0704-0915TVMRC
0704-0417PFCR1
0650-03.2.001
0704-0230RS012
0704-0116CLREL
0704-0725PKMER
0650-09.6.014
0650-04.0.007
0650-04.0.008
0650-04.0.009
0704-1058WLREL
0650-01.3.008
0704-0467BECSB
0704-0432MURBL
0709-0563SE9RB
0704-07881BPUF
0704-0909MPBSS
0704-0623ELROL
0704-0912ASAS8
0650-01.6.034
0704-0525PKCSB
0704-0525PKCSB
0709-0563SEJLR
0709-0563SE9UR
1620-01.2.002
0650-01.6.025
0650-01.6.048
0704-NUCLEAR
1401-01.4.013
0704-0085CLMBH
0650-10.1.007
0650-06.0.063
C704-0913NCKRF
0709-1038RWPCR
1410--RG-910
1401--RG-045
1401--RG-048
1401-01.3.001
1401-01.3.002
1410--RG-103
7070--RG-902
0650-01.6.017
0650-01.6.017
0704-07881BGFL
0704-078BIBIFS
0704-0788IBERF
0704-0788IBSFS
0704-0788IBWFS
1401-13.1.009
1401-01.4.003
0709-0946RWFEQ
0709-0946RWFLCQ
0650-10.2.001
0704-0443LL024
0704-0376UAZDR
0650-09.6.008
0704-0405PFCR2
7090-11580RCPS
0709-1160MDSRS
0709-1032RL0O41
0650-07.0.018
0650-12.0.007
0650-07.0.017
0650-09.6.011
0650-02.0.015
0650-02.0.015
0650-09.2.015
0650-09.2.084
0650-09.2.079
1620-01.6.009
0704-0204GSOUT
0650-09.2.053
0704-0223CLMRT
1401-13.1.009
1620-11.0.003
0650-09.2.029
0650-09.2.080
0650-09.2.078
0704-1156LRRON
0650-09.6.007
0650-09.2.028
0704-08700RROM
0650--LM-006
0650-03.1.003
0704-0354NA63 .
0704-0314MUCRT

TING-POINT DOUBLE-PRECISION CUBE
NG-POINT DOUBLE-PRECISION SQUARE
ATRIPLE PRECISION SQUARE

#TRIPLE PRECISION COMPLEX SQUARE
#1620 FIX POINT SQUARE

#FIXED POINT SQUARE

ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
#ROOT
#DETERMINANT EVALUATICN AND ROOT
HPOLYNOMIAL ROOT

#DOUBLE PRECISION POLYNOMIAL ROOT
¥GENERAL ROOT

#POLYNOMIAL ROOT

#ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
RCOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
#ROOT
SQUARE ROOT
#CUBE ROOT
#SQUARE ROOT
AMURA FLOATING POINT CUBE ROOT.
INARY ARITH H#NORMALIZED SQ.ROOT-
DIFIED NEWTON—-RAPHSON POLYNOMIAL ROOT-!
#SQUARE ROOT,
#SQUARE ROOT,

#SQUARE ROOT,

#SQUARE ROOT,

#SQUARE ROOT,

#SQUARE ROOT,
#CHARACTERISTIC ROOTS
KLATENT ROOTS
#MOLECULAR SPECTROSCOPY LATENT ROOTS
VARIABLE AROOTS
NG INTERVAL ARITH. HREAL ROOTS
NG INTERVAL ARITH. HREAL ROOTS

#NTH
ENTH
SQUARE
ENTH
SQUARE
SQUARE
BN
SQUARE
SQUARE
HESQUARE
#SQUARE
#FLOATING POINT SQUARE
#FLOATING POINT NTH
HCUBE

HFLOATING POINT SQUARE
#SQUARE

#VARIABLE FIELD SQUARE
#SQUARE

#SQUARE

H#SQUARE

#SQUARE

PRETABLE DOUBLE PRECISION

#MURA FIXED POINT
#MURA FIXED POINT

H#DOUBLE PRECISION
#FLOATING POINT

#ARCSIN X, ARCCOS X,

LIB. VERSION

#FLOA
#FLOATI

# CLOSED * SUBROUTINE

AND GAIN LOCUS

EXTRACTION

EXTRACTION = TIREX #
EXTRACTION PROGRAM
FINDER FORTRAN SUBROUTINE
FINDER ROUTINES

FINDING SUBROUTINE

FIXED POINT SUBROUTINE
FLOATING POINT SUBROUTINE
INSTRUCTION #INTER
OF X

ROUTINE

ROUTINE

ROUTINE

ROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

TRACING

> > X

EXTENDED RANGE FLOATING B
FINDER A MO
FLOATING POINT

FLOATING POINT.

FLOATING POINT 709 ONLY
FLOATING-POINT
FLOATING-POINT, FORTRAN
TOPLER METHOD

AND VECTORS

AND VECTORS OF A MATRIX
AND VECTORS OF A MATRIX
OF A FUNCTION OF A REAL
OF A REAL POLYNOMIAL USI
OF A REAL POLYNOMIAL USI

COEFFICIENTS #ROOTS OF POLYNOMIAL WITH REAL
HKNEWTONS METHOD FOR FINDING ROOTS OF POLYNOMIALS
#STRAIN ROSETTE DATA REDUCTION
HE EQUINOX OF TO ROTATE A GIVEN VECTOR X FROM T
HEQUATOR-ECLIPTIC ROTATION
#NORMALIZED VARIMAX FACTOR ROTATION
H#PATERN QUARTIMAX ROTATION OF A FACTOR MATRIX

H#EQUATOR-ECLIPTIC
FLCATING POINT SOAP INTERPRETIVE

ROTAT
ROU

0 ONE AUTO CONT TEST OPTIMIZING ROUT
« ADD. CONV #STROBIC-SKELLY TR. ROUT.
HCORE PRINTOLT ROUTI
HTIME SERIES ROUTI
HROW B
HROW B
NVERTER #709 SELF LOADING ROW B
NVERSION. #704 ROW B
Y CONVERSION. #704 ROW B
ADER #709 FOUR CARD ROW B
X #STORE ROW M,
H #ABSOLUTE ROW O
#CARD TO TAPE SIMULATOR AND ROW T
¥NORMALIZE MATRIX BY ROWS

HKMATRIX INTERCHANGE CF RCWS

HREPORT PROGRAM GENERATOR RPG

BASIC FORTRAN = #RSTR
HINTEGRAL EVAL., SIMPSONS RULE
HINTEGRAL EVAL., TRAPEZ. RULE

N HSIMPSONS RULE
MENT SCHEDULE 4LINEAR DECISION RULE
LS/ #N-STRIP TRAPEZOIDAL RULE
KFLOATING PCINT OPTIMIZED RUNGE
#MURA FIXED POINT RUNSE
#A MORE ACCURATE RUNGE
#MURA FIXED POINT RUNGE
H#MURA FLOATING POINT RUNGE:
HSECOND,THIRD,AND FOURTH ORDER RUNGE:
#FLOATING PT. COWELL /2ND SUM/, RUNGE:
H#FLOATING POINT ADAMS—MOULTON, RUNGE:
RD. EQ. AFLOAT. PT. MILNE, RUNGE
KFLOATING POINT GILL METHOD FOR RUNGE
#DBL. PREC. FLOATING PT. MILNL, RUNGE:
H#DBL. PREC. FLOATING PT. RUNGE
HFLOATING POINT OPTIMIZED RUNGE
HFORTRAN FLOATING POINT RUNGE

G CIFFERENTIAL EQUATION ON 650 :#RUNGE
Ls H#FORTRAN WRITE-UP OF RW RE
#7090 S-PRO

E WITH A TAPERED HUB # CARD = #S-100
NGED TAPERED HUB ® CARD # #5-109
HSAIL

HTAPE PROGRAM FINCER,WRITER,AND SALVA
HPACT 1A SAMPL
STIMATICN FROM DOUBLY TRUNCATION SAMPL
° HSAN D

AUTOMATIC CODER, COMPATIBLE WITH SAP
POINY TFAP ROUTINE 704 FORTRAN SAP C
HARCTAN A/B, FORTRAN II VERSION,SAP C
HMAKE SAP O
#AN EDITOR FOR SAP §
HENTHALPY CF SATUR
¥PRESSURE OF SATUR
HENTROPY OF SATUR.
HTEMPERATURE OF SATUR.
#SPZCIFIC VOLUME OF SATUR
HKTEMPERATURE OF SATLR
HALPY ENTRCPY SPECIFIC VOLUME OF SATUR

ION-ROTATE A GIVEN VECTOR
HDOPSIR DOUBLE PRECISION
- HFACTOR = FOURTEEN
WITH OPTION BRE&ETRANSEIND
NE~VARIABLE

NG )

INARY CARD LOADER

INARY DISASSEMBLY PROGRAM
INARY TO COLUMN BINARY CO
INARY TO COLUMN BINARY CO
INARY TO 709 COLUMN BINAR
INARY-OCTAL UPPER CARD LO
ATRICES INTO A LARGE MATR
R COLUMN BINARY CARD PUNC
0 COLUMN CONVERTER.

AND COLUMNS

* FUNCTION SUBROUTINE FOR
/EQU. INTERV./
/EQU. INTERVALS/
FLOATING-POINT INTEGRATIO
FOR PRODUCTION AND EMPLOY
INTEGRATION/EQUAL INTERVA
KUTTA
~KUTTA
-KUTTA
~KUTTA
~KUTTA
-KUTTA
~KUTTA
~KUTTA
—-KUTTA
~KUTTA
~-KUTTA
~-KUTTA
-KUTTA

INTEGRATION
INTEGRATION
INTEGRATION
INTEGRAT. OF 2ND O
INTEGRATION
INTEGRATION-
INTEGRATION OF
INTEGRATION.
~KUTTA INTEGRATION.
~KUTTA ROUTINE FOR SOLVIN
QX.SPACE REQUIRED-122 CEL
GRAM

STRESS ANALYSIS OF FLANG

STRESS ANALYSIS OF A FLA
NUCLEAR-CODE TRANSPORT

GE

E PROGRAVM

ES HE
IEGO FREEWAY ASSIGNMENT

#

0DED. HFLOATING
ODED.
CTAL
YMBOLIC DECKS.
ATED LIQUID
ATED LIQUID
ATED LIQUID
ATED LIQUID
ATED LIQUID
ATED LIQUID FROM ENTHALPY
ATED VAPOR HENT
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0704-0525PKCBR
0704-0525PKSQR
0704-0481CA003
0704-0565CA005
1620-07.0.003
1620-03.0.002
0650-09.8.001
0704-0514NA029
7070-09.1.001
0709-1215AQE73
0704-0635RHGRT
7090-1124MLHPR
0650-07.0.004
0650--LM=-007
0650--LM-009
0704-0385BSSQR
7070-08.3.003
0704-0283MUSQR
0704-0263MUSQR
0704-0690GDONRT
7070-08.3.006
0650-07.0.011
0650-03.1.001
0650-03.1.002
0650--LM-010
0704-0525PKNOO
0704-0931PKCBR
0709-06191BSQR
1401-03.0.003
1620-03.0.001
7070-08.3.007
7070~08.3.008
7070-08.3.009
7070-08.3.010
7090-1169RCRTR
0650-03.1.028
0650-0341.029
7070-08.3.001
0704-0280MUCRT
0704-0370RS013
0704-0568ELQRC
0704-0641CSSQT
0704-0653CSSQT
0709-0485MISRT
0704-0399MISRT
0704-0399MISRT
7070-08.3.002
0704-0148NYCRV
0650-05.2.016
0650-05.2.024
0650-07.0.002
0704-08801BRRP
0704-08801BRRP
0709-0927MAPOL
0704-0110GLROP
0650-09.5.004
0709-0945RHREQ
0709-0954RHWFOD
7070-11.3.008
0650-05.1.007
0709-0953RWROB
0650-02.0.010
1401-01.4.007
1620-01.4.004
1401-01.4.017
0705-E2-002-0
0709-1034SCCSD
0704-0784GERDS
0709-0808GDRCC
0709-0951NA901
0709-0951NA901
0709-0819GDBOC
0704-0223CLMST
0704-0455BESCB
0704-10130RCTT
0704-0236CLMNR
0704-0085CLMIN
1401--RG-048
7070-01.9.001
0704-0116CLINT
0704-0116CLINT
0709-0982RHSI2
0650-10.3.001
0704-0931PKMTZ
0704~114TECRKO
0704-0891MURKY
0704-0414GLMAR
0704-02B0MURKY
0704~-0314MURKY
0704-1233AAINT
0704-0775RWDEG
0704-0450RWDE2
0704-0450RHDE3
0704-0491RWDE4
0704-0610RKWDE3
0704-0610RWDE2
0709-1170ATRKS
0709-1171ATRKS
0650-07.0.005
0709-0946RWFEQ
7090--10-09%
1620-09.7.004
1620-09.7.005
7090-NUCLEAR
0650-01.5.011
0704-C316NA259
0704-0878BENSD
0650-09.2.043
0704-1220NSABC
0704-107INUEFM
0704~0603WH005
0704-0513BESAK,
0704~0960MIEDS
7090-1095WHHSL
7090-1095WHPSL
7090-1095WHSSL
7090-1095WHT L
7090~1095WHVSL
7090-1095WHTSH
7090-1095WHHSV




HERCO SPACE
HTHIS SUBROUTINE
HTHIS SUBROUTINE
H#DOUBLE PRECISION MATRIX
HLARGE
HDOUBLE PRECISION INPUT
HDOUBLE PRECISION OQUTPUT
#7070
O TAPE-CARD READING FOR MULTIPLE
#FORTRANSIT
#PUNCH A
HPARTICLE
+16K ® LEAST COST ESTIMATING AND
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LE FOR PRODUCTION AND EMPLOYMENT
HCOMPLETE PAIRED COMPARISONS
HGENERAL AMORTIZATION
S 4K » LEAST COST ESTIMATING AND
S @« CARD « LEAST COST ESTIMATING
N sHLESS * LEAST COST ESTIMATING
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IT FUNCTIONS
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H#SOLUTION OF RADIAL
TH FLOATING POINT » H#SCION »
MMING WITH FLOATING POINT e

RBy IRCy
RB,IRC,

#TRAP OCTAL MEMORY PRINT - /TRAP

SIMULATOR
GRESSION ANALYSIS PROGRAM =
TOR FOR,MULTIPLE REGRESSION CODE
#COMPUTATION OF BRIDGE
PRCGRAMMING SYSTEM — SUCESSOR TO
#LP/90 TO
H#SORT B0 UNDER

#1401

VERSION «

HSAVE MEMORY SORT 57-PH3

SAVER

SAVES THE CONSOLE /AC,MQ,IRA,I
SAVES THE CONSOLE /AC,MQ,IRA,I
SCALAR MULTIPLICATION
SCALE MATRIX INVERSION
SCALING

SCALING

SCAN

SCAN.

SCANNING ROUTINE

SCAT DECK

SCATTERING

SCHED #1401 LESS 8K,12K
SCHED PORTIONALESS » CARD = LE
SCHEDULE HLINEAR DECISION RU
SCHEDULE » PARCOPLET-2-21 »
SCHEDULE PROGRAM

SCHEDULING « #1401 LES
SCHEDUL ING ¢ SCHED PORTIONHLES
SCHEDULING # SCHEDULING PORTIO
SCHEDULING PORTION #H#LESS « LE
HSCHEDULING WITH ARBITRARY PROF
SCHEDULING-SCHED. PHASE ONLY L
¥SCHENECTADY DECIMAL INPUT PROG
SCHRODINGER EQUATION
SCIENTIFIC 1401 PROGRAMMING Wl
HSCION » SCIENTIFIC 1401 PROGRA
KSCOOP I AND 11

scoorP/
HSCOPE GRID PLOTTER

#SCOPE GRID PLOTTER

SCRAMBLE PERIPHERAL EQUIPMENT
H#SCRAP » SIXTEEN-TWENTY CARD RE
SCRAP. #INPUT EDI
SCREED ELEVATIONS

SCROL # 7090 LINEAR
SCROL 704 INPUT CONVERTER

SCS 80

#SCS 80 SUPERVISOR CONTROL

#SD 1402 # SEARCH PROGRAM-CARD

(%

KFLOATING POINT UNIVARIATE SEARCH
HFLOATING POINT BIVARIATE SEARCH
#END-OF-FILE SEARCH
HBINARY TABLE SEARCH
ONICAL REPRESENTATION. HSEARCH
NE KKEYS SEARCH
#SEARCH
H#SD 1402 * SEARCH
HTABLE SEARCH
#MURA EFFECTIVE ADDRESS SEARCH
HBINARY SEARCH
AFORTRAN END CARD SEARCH.

HBINARY SEARCH, FORTRAN
HSEASONAL ADJUSTMENT OF ECONOMI

RCALCULATION OF SEASONAL ADJUSTMENTS
HPROGRAM TO CALCULATE SEASONALLY ADJUSTED INDICES
TION SUBROUTINE HSECOND ORDER DIFFERENTIAL EQUA
H#KWIC SORY PROGRAM SECOND PART

0SE #VIPP MERGER. SECOND PHASE OF A GENERAL PURP
RUNGE-KUTTA INTEGRATION #SECOND, THIRD,AND FOURTH ORDER

A FOURIER SERIES IN CAN
BCD LISTING TAPE ROUTI
MASTER PROGRAM TAPE
PROGRAM—-CARD VERSION =
ROUTINE

ROUTINE

ROUTINE NA 839

C TIME SERIES

EAR-CODE # LOST A CROSS SECTION AVERAGING PROGRAM NUCL
#IOMRSB * SEE 0705-10-047 #
#GET/PUT = SEE 0705-10-047 +
#SYSTEM SUPERVISOR » SEE 1410-PR-108 +
KAUTOCODER # SEE 1410-PR-108 #
#10CS CARD/TAPE # SEE 1410-PR-108 #
#10CS 1405 DISK # SEE 1410-PR-108 #
« GENERAT. CARD/TAPE/1405 DISK » SEE 1410-PR-108 # #REPORT PRO
HCOBOL » SEE 7070-PR-075

RVAL VELOCITY « CVL HSEISMOGRAM SYN FORM CONT.
KTIME DOMAIN FILTERING OF SEISMOGRAMS
SE NEW ENG ELEC SYS PROG 18 H#SELEC ECON. COND. SIZE-SPEC CA
#S0S PROGRAM LOADER. CALLS IN A SELECTED SOS PROGRAM
LYNCMIAL ¥FITTING TO SELECTED TERMS OF A GENERAL PO
HECONOMIC CONDUCTOR SIZE SELECTION BY KELVINS LAW
INE HSELECTIVE FILE DUPLICATOR ROUT
. #704 SELECTIVE MONITOR TRACE SYSTEM
#704 SELECTIVE MONITOR TRACE.
HSELECTIVE PROGRAM TRACE.
H#SELECTIVE PROGRAM TRACE.
HSELECTIVE TAPE PRINT
HSELECTIVE TRACE
HSELECTIVE TRACE
H#SELECTIVE TRACING ROUTINE
#SELECTOR OF COMBINATIONS OF IN
#SELF DEMONSTRATOR
H#709 SELF LOADING ROW BINARY TO COL
H#SELF LOADING TAPE WRITING ROUT

INTE

PUT DATA.

UMN BINARY CONVERTER
INE

INE H#SELF LOADING TAPE WRITING ROUT
Mo HSELF LOADING TAPE WRITE PROGRA

H#MODULUS 11 SELF-CHECKING DIGIT CALCULATOR
TOR #SELF-CHECKING LOAD DECK GENERA
R LOADER H#SELF-LOADING BINARY-OCTAL LCWE
M HSELF-LOADING DRUM RESET PROGRA

#FORTRAN II AND/OR FORTRAN I TO
HDECIMAL OUTPUT PROGRAM UNDER
KINPUT PROGRAM UNDER

#INPUT PROGRAM UNDER

H#DECIMAL OUTPUT PROGRAM UNDER

SELF-LOADING TAPE 1
SENSE LIGHT CONTROL
SENSE LIGHT CONTROL
SENSE LIGHT CONTROL
SENSE LIGHT CONTROL
HSET SENSE LIGHTS
PROGRAM UNDER SENSE SWITCH CONTROL
HOPTIMUM SEPARATOR PRESSURE

HGSEL yFHCTR,LINKyMOVE,OPHLT, SEQCK, SIGN,STRIP,VMCTR
HSEQUENCE CHECK

#INPUT

VING HSEQUENTIAL CIRCUIT PROBLEM SOL
DATE SYMBOLIC PROGRAM TAPE USING SERIAL NUMBERS. # UP
ONAL ACJUSTMENT OF ECONOMIC TIME SERIES #SEAS
TAPE. AWRITES A FOURIER SERIES AS ONE BINARY RECORD ON
#30 SERIES BUS LOAD FLOW PROGRAM
TMENT HKTIME SERIES DECOMPOSITION AND ADJUS
TMENT KTIME SERIES DECOMPOSITION AND ADJUS
TMENT #TIME SERIES DECOMPOSITION AND ADJUS
#READS, WITH CHECKING, A FOURIER SERIES FROM BINARY TAPE
TION HINTEGRATES A FOURIER SERIES IN CANONICAL REPRESENTA
TION. HSEARCH A FOURIER SERIES IN CANONICAL REPRESENTA
#CONVERTS A FOURIER SERIES IN CANONICAL REPRESENTA
UNPACKS THE INDICES FROM FOURIER SERIES INDEX WORDS,
CARDS. H#PUNCHES A FOURIER SERIES ONTO BINARY RELOCATABLE
FITTING HTAYLOR SERIES RATIONAL FUNCTION CURVE

0705-CU-002-0
0650-02.0.007
0704-0345ELSAV
0704-0345ELSAV
0704-0759AMDPS
0650-05.2.007
0704-0334NA022
0704-0334NA022
7070-04.9.002
0704-0904S1SCA
0650-01.6.055
1401-13.1.006
0704-07430RTUR
1401-10.3.002
1620-10.3.003
0650-10.3.001
0650-06.0.045
0709-0955VGGAS
1401-10.3.001
1620-10.3.003
1620-10.3.002
1620-10.3.002
0709-10861BAPF
0650-10.3.005
0704-0204GSIN2
0704-1072NUSCH
1401-03.0.002
1401-03.0.002
1401-01.4.012
0704-0278UASPO
0704-0357MUSCP
0704-0432MUSCO
1401-13.3.001
1620~06.0.003
0704-0749SCIEM
0650-09.2.075
7090-11951KLP9
0704-0937ERCON
T7080--SM-114
7080--SV-115
1401-01.4.020
0704-0692JPTAR
0704-0692JPWE I
0705-LH-007-0
0705-PG-007-0
0704-07881BSFS
0709-0921VGKEY
0705-A0-011-0
1401-01.4.020
0704-0344RLO14
0704-0253MUEAS
0709-0951NA083
0704-0899MEFEN
0709-0935NGBSF
0650-06.0.041
0705-DP 0001
0650-06.0.042
0704-1073BCOIF
0704-0914NCKSP
0704—0926TAVIP
0704-1233AAINT
0650-08.2.004
0705-

0705-
1410--SV-907
1410--AU-906

RG-910
7070--CB-923
0650-09.6.018
0650-09.6.021
1620-09.4.004
7090-12291QCS0
0704-1077GC000
1620-09.4.005
0709-0922AXSFD
0704-0708WHSMT
0704-0601WHSMT
0709-0605WDLC2
0709-0605WDLOC
0705-EQ-006-0
1620--AT-014
1620-01.4.001
0650-01.4.005
0704-0648AVSEL
1620-11.0.010
0709-0808GDRCC
0704-0781WHO04
0704-0781WH004
0704-0899METOU
7070-02.9.001
0650-01.6.033
0709-0999RLO39
0704-0376UAZDR
0704-0769TVF2T
0704-0206NYOUT
0704-0206NYINP
0709-1025WPK0O6
0709-1026WPKOT
0704-0654AMCHK
0704-0206NY INP
0650-09.6.005
0705-BW-002-0
0705-EQ-007-0
0704-1103PKSEQ
0709-1009WDSER
0650-06.0.041
0704-07881BWFS
0650-09.4.012
0704-0526TVTSD
0704-0861ERTSD
T090-1145ERTSD
0704-07881BRFS
0704-078BIBIFS
0704-0788IBSFS
0704-07881BWFS
0T704-07881IBSPF
0704-07881BPUF
7090-1150RLRAT

H#TIME SERIES ROUTING
HCONVERTS A FOURIER SERIES TERM TO BCD FORM.
#TIME SERIES TREND EQUATIONS
#80 SERIES UTILITIES
HADDS OR SUBTRACTS TWO FOURIER SERIES.
HADDS A TERM TO A FOURIER SERIES.
HCOMBINES INDICES IN A FOURIER SERIES.
NEVALUATES A FOURIER SERIES.
THE REPRESENTATION OF A FOURIER SERIES. HEXPANDS
HMULTIPLIES TWO FOURIER SERIES.
HSPLITS A FOURIER SERIES.
PARTIAL DERIVATIVE OF A FOURIER SERIES. HCOMPUTES THE
HSERVICE TAPE GENERATOR
HMINIMAX POLYNOMIAL

APPROXIMATION ON A FINITE POINT SET
RING HSET CODES NUCLEAR-CODE ENGINEE
HFN 11 AREA SET GENERATOR SUBROUTINE.
A SET OF INTERPRETIVE SUBROUTINE
HSET SENSE LIGHTS
HIFS » AFTER SETTING * XX
HCHECK TAPE SETTINGS
H#SOAP TO SEVEN
H#SEVEN-CARD PUNCH
#SEVEN-CARD-LOADER
#SEVEN-PER-CARD LOADER
H#SEVEN-PER-CARD PUNCH ROUTINE
HSEVEN-TO-ONE CONVERTER
FOR PARTITIONING OF ARBITRARILY SHAPED AREA KA PROGRAM
HSHARE ASSEMBLER
1401 PROGRAM. #SHARE CATALOG UPDATER,
IIA 1401 PROGRAM TO MAINTAIN THE SHARE LIBRARY ABSTRACTS
HSOS SHARE-32K ASSEMBLY AND COMPILE
#INPUT/QUTPUT SHCEDULING 1/CDE5/CD

S FOR BESSEL FUNCTIONS

LISTER.

LATE NEUTRON ATTENUATION-REACTOR SHIELD NUCLEAR-CODE # CALCU
HSHIFF
NEARTHWORK LINE SHIFT
- HSHORT CIRCUIT ANALYSIS * CARD
ARD # HSHORT CIRCUIT CALCULATIONS # C
HRADIAL SHORT CIRCUIT PROGRAM
R SYS NETWORK #IMPROVED DIGITAL SHORT CIRCUIT SOLUTION OF POWE
H#THREE CENTER CURVES FOR SHORT RADIUS TURNS

ULATION OF ELECTRIC POWER SYSTEM SHORT-CIRCUIT CURRENTS HCALC

#FORTRAN SNAP

ES KLOCATION OF
OR

ADOUBLE PRECISION

RITE 6-DIGIT DECIMAL INTEGER AND

GSELsFNCTR,LINK,MOVE,OPHLT,SEQCK

HARDWARE SIMULATOR. H#AB FLOAT

S
OR BASIC & AUGM. 650

HSTER-¥
#ASC SYSTEM AERONUTRONIC
ROUTINE
BINTEGRAL EVAL.,
NTEGRATION
TH 704.

RY.
#CURVE FITTING—
AL ANALYZER TO SOLVE

ASIC 650. READS BCD
APE ORIENTED 7070
IT = TAPE » #1620
STER IN SIR
7070
ON THE 7070
# CARD =
05
TAPE. #72/84 AND 80/84
#650
#717/720
#650
# 1410
HTOLERANCE

# FLOATING TRAP

HUNIT OPERATIONS

HTHE CORNELL RESEARCH

#SIFON4 MURA 650 ON 704
#CHRYSLER INTERPRETER AND 650

¥ TYDAC /PSEUDO COMPUTER/
#BINARY TAPE-TC~CARD

#TAPE TO PRINTER/PUNCH

01 SCRAMBLE PERIPHERAL EQUIPMENT
HTRACE & 1A

#7070 650 PANEL

#AN INVENTORY MANAGEMENT
HINVENTORY MANAGEMENT
HINVENTORY MANAGEMENT
HCARD TC TAPE

#4537

#1410

#1410

#650

#650

#7070

OATING PT. AND INDEXING REGISTER
HCARD TO TAPE

NVERTER.

REV|A1EO FLOATING POINT HARDWARE
ON RINVENTORY MANAGEMENT
OR TAPE TO PRINTER
TIONS H#SOLUTION OF N
#SOLUTION OF
N #GENERAL
H#LEAST SCQUARES 50L. OF
ANON-L INEAR
HNON-L INEAR
INE
* TAPE »
* CARD =

#7070 MATRIX INVERSION AND
H#LARGE DOUBLE PRECISION
#SOLUTION OF SYSTEMS OF

SHOT ROUTINE.

SHUNT CAPACITORS ON RADIAL<LIN
H#SIFON4 MURA 650 ON 704 SIMULAT
SIGN COMPATIBILITY
SIGN ON CRT
»SIGN,STRIP,VMCTR #
SIM—-ABREVIATED FLOATING POINT
HSIMPL-1 NUCLEAR-CODE TRANSPORT
HSIMPL-2 NUCLEAR-CODE TRANSPORT
HSIMPLE CORRELATION COEFFICIENT
HSIMPLE CORRELATION ROUTINE # F
HSIMPLE CORRELATION-COR1
HSIMPLE 10CS

SIMPLE TAPE ERROR ROUTINE «
SIMPLIFIED CODING SYSTEM #
H#SIMPLIFIED PRIORITY CARD/TAPE
SIMPSONS RULE /EQU. INTERV./
ASIMPSONS RULE FLOATING-POINT I
HSIMULATE BASIC 650 COMPUTER WI
H#SIMULATE PERIPHERAL EQUIPMENT
HSIMULATED PLANT RECORD AUXILIA
SIMULATED PLANT RECORD METHOD
HSTMULATES A DIGITAL DIFFERENTI
HSIMULATES INPUT PLUGBOARD OF B
HSIMULATING THE CARD 650 ON A T
SIMULATION OF A ONE-ARMED BAND
HSIMULATION OF AN INDEXING REGI
HSIMULATION OF BASIC 650 ON THE
HSIMULATION OF CARD OR TAPE 650
HSTMULATION OF ONE—ARMED BANDIT
#SIMULATION OF THE 650 ON THE 7
SIMULATION OF THE 714 CARD TO
SIMULATION ON THE 7070
SIMULATION ON 1401
SIMULATION ON 1410
SIMULATION ON 704/709/7090
SIMULATION PROGRAM
SIMULATION.

SIMULATOR

SIMULATOR

SIMULATOR

STMULATOR

SIMULATOR

SIMULATOR

SIMULATOR

SIMULATOR

SIMULATOR

SIMULATOR

SIMULATOR = CARD =
SIMULATOR # CARD #
SIMULATOR = TAPE #
SIMULATOR AND ROW TO COLUMN CO
SIMULATOR GENERATOR

SIMULATOR ON THE 704/9/90
SIMULATOR ON THE 704/9/90
SIMULATOR PROGRAM #* CARD =
SIMULATOR PROGRAM # TAPE =
SIMULATOR THE 650 # GRONK *
SIMULATOR WITH TRACE » FIRSHFL
SIMULATOR.

SIMULATOR. #AB FLOAT SIM-AB
SIMULATOR7070 FULL FORTRAN VER
#STMULTANEOUS CARD TO TAPE AND/
SIMULTANEOUS DIFFERENTIAL EQUA
SIMULTANEOUS EQUATIONS
SIMULTANEOUS EQUATIONS SOLUTIO
#SIMULTANEOUS EQUATIONS COMPLEX
SIMULTANEOUS EQUATIONS
H#SIMULTANEOUS EQUATIONS,
HSIMULTANEOUS EQUATIONS, REAL
SIMULTANEOUS EQUATIONS, REAL
SIMULTANEOUS EQUATIONS, REAL
H#STMULTANEOUS EQUATIONS SUBROUT
#STMULTANEOUS EQUATIONS SOLVER
H#STMULTANEOUS EQUATION PROGRAM
#SIMULTANEOUS EQUATION SOLUTION
SIMULTANEOUS EQUATIONS
SIMULTANEOUS EQUATION SOLVER
SIMULTANEOUS LINEAR EQUATIONS

H#W

#14

REAL

0705-€2-002-0
0704-0788IBCFT
0650-09.2.049
0705--UT-056
0704-0788 IBASF
0704-0T88IBATF
0704-07881BCIF
0704-07881BEFS
0704-07881BERF
0704-078BIBMFS
0704-07881BSPS
0704-07881BPDF
0704-0425WBSRV
0650-06.0.043
0704-NUCLEAR
0704—-0848ARGEN
0650-03.2.007
0704—~0654AMCHK
0705~PG~005-0
0705-PG-004-0
0650-01.6.014
0650-01.3.010
0650-01.2.009
0650-01.2.002
0650-01.3.001
0650-01.6.011
0650-09.6.013
0704-034TUASAP
0704~1224UCSCU
0704-1165PNSLI
0709--PR-064
0650--UT-105
0650-08.2.025
0650-01.6.047
0650-09.2.022
1620-09.4.006
1620-09.4.007
0650-09.4.013
0650-09.4.004
0650-09.2.020
0650-09.4.007
0704-0595SERSNA
1620-09.4.002
0704~0548MUSFN
0704-0417PFCSF
0704-0362NA117
0705-BW-002-0
7070-05.2.001
0704-NUCLEAR
0704-NUCLEAR
0650-06.0.002
0650-06.0.062
0650-06.0.047
7070-03.4.002
1401-01.4.018
1401-02.0.002
7070-02.4.004
0704-0116CLINT
0709-0982RWS 12
0704-0480CE650
0709--S1-071
0704-0604TVSPR
1620-09.4.009
0704-0319GLDAS
0704-0480CE650
7070-05.1.004
1620-11.0.002
0650-02.0.016
7070-05.1.002
7070-05.1.005
1620-11.0.011
0705-PG 0001
0704-06760RT14
7070--S1-079
1401-10.2.001
1410--S1-101
1410--51-042
0650-10.2.002
0704-0735PFMCF
0650-09.6.022
0650-10.2.001
0704—0548MUSFN
0704-0486CMCIS
0704-0441CSTYD
0704-0455BETCB
0709-0651WDTPS
1401-13.3.001
1620-01.4.005
7070-05.1.001
1620-10.2.001
1620-10.2.003
1620-10.2.002
0704-10130RCTT
0650-01.6.051
0704--SI-041
0704--S1-042
1620-02.0.004
1620-02.0.005
7070-05.1.003
0650-01.6.050
0709-0605WDCTS
7070-05.2.001
7070-12.1.001
1401-13.1.010
0650-04.0.011
0650-07.0.003
0650-05.2.019
0704-0116CLSME
0704-0116CLLSQ
0704-0223CLSME
0704-0223CLSME
0704~0273CLSME
0704-0273CLSME
0704-0355GMSIM
0704-09625QSIM
1620-05.0.001
1620-05.0.002
7070-10.1.002
7090-1149AS012
0650-05.2.021
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#SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS
#SYMMETRIC SIMULTANEOUS LINEAR EQUATIONS
MATRIX INVERSION AND SOLUTION OF SIMULTANEOUS LINEAR EQUAT #
OLUTION SUBROUTINE #FN 11 SIMULTANEOUS LINEAR EQUATION S
#SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS
ASOLUTION OF SIMULTANEOUS LINEAR EQUATION
WITH PIVOTING #SLEP, SOLVES SIMULTANEOUS LINEAR EQUATIONS
10N, FLOATING POINT. HSTMULTANEOUS MULTIPLE INTEGRAT
IAL EQUATIONS SOLVER #SIMULTANEOUS PARTIAL DIFFERENT
ETERMINANT #STMULTANEOUS REAL EQUATIONS, D
H#SIMULTANEQUS REAL EQUATIONS

# DOUBLE PRECISION SIMULTANEOUS REAL EQUATIONS,
#WAVE RECORD ANALYSIS OF TwWO SIMULTANEOUS RECORDS
¥DOUBLE PRECISION SIN-COS ROUTINE

#SIN-COS SUBROUTINE
#MURA FIXED POINT SINE
#MURA FIXED POINT SINE
#ARC SINE
H#FLOATING POINT SINE
ARC SINE
#INTERPRETABLE DOUBLE PRECISION SINE
NLLS. H#SINE
H#SINE
ASINE
H#SINE
. #HYPERBOLIC SINE
AFLOATING-POINT 709 HYPERBOLIC SINE
HSINE

~ ARC COSINE SUBROUTINE
A AND COSINE A
AND ARC COSINE
AND COSINE
AND COSINE FUNCTIONS FOR
AND COSINE SUBROUTINE
AND COSINE SUBROUTINE
AND COSINE, FLOATING
AND COSINE,FLOATING POINT
AND HYPERBOL IC
COSINE SUBROUTINE
HSINE COSINE SUBROUTINE
#INTER SUBROU FOR SINE INTEGRAL & COSINE INTEGRA
HFN 11 SINE-COSINE INTEGRAL SUBROUTIN
#SINE—-COS INE SUBROUTINE
#HYPERBOLIC SINE-COSINE, FLOATING
ROUTINE #HYPERBOLIC SINE, COSINE AND COTANGENT suu
NALYSIS OF VARIANCE FOR PART. OR SING. REPLICATED KBY
RAN I1 INPUT SUBROUTINE #SINGLE DIMENSION SYMBOLIC FORY
#SINGLE INTEGRATION SUBROUTINE
#SINGLE OR DOUBLE INTERPOLATION
#SINGLE PRECISION MATRIX INVERS
#SINGLE PRECISION TO DOUBLE PRE
#SINGLE-VALUED ARCTANGENT ROUTI
SINH A, COSH A

L FUNCTIONS
E

SUBROUTINE
ON

CISION FORTRAN INPUT
NE
H#FLOATING POINT-E A, 10 A,

#A FLOATING POINT '§ AT 10 AT SINH
HSINH

HSINH

ATION OF AN INDEXING REGISTER IN SIR
ASIR

HSIR

#SIX
H#MURA SIX
HKMURA SIX
#SIX
HSIX=
ANALYSIS PROGRAM « #SCRAP # SIXT|
SORT 54 MODIFICATION TO USE FILE SIZE
HECONCMIC CONDUCTCR SIZE
HSELEC ECON. COND.

Y TUBE DISPLAY

TRAJECTORY PROGRAM

S PROG 18
#s12z

H#SKEW

HGEORGIA SKEW:

AT CO
FIT
X AND COSH X

#SIMUL
PLUS
SOAP INTERPRETIVE ROUTINE
CARD UPPER LOADER
COLUMN FRACTION CATHODE RA
COLUMN FRACTION PRINT
DEGREE OF FREEDOM DYNAMIC
PER-CARD LOADING ROUTINE
EEN-THENTY CARD REGRESSION

SELECTION BY KELVINS LM‘

SIZE-SPEC CASE NEW ENG ELEC SY

LE NUCLEAR-CODE BURNUP
ED BRIDGE ELEVATIONS
ED BRIDGE PROGRAM

PE AND PUNCHES H#SKIPS ONE FILE ON A DECIMAL TA
#3—-SPAN CURVED CONCRETE SLAB BRIDGE PROGRAM
AR EQUATIONS WITH PIVOTING HKSLEP, SOLVES SIMULTANEQUS LINE
T SQRS. BEST 1/2WAVE POTENT. AND SLOPE OF A #CALC. OF THE LEAS
. H#SLOPE STABILITY ANALYSIS
H#SLOPE TOPOG PROGRAM
HSMASHT
#SMOOTH AND DIFFERENTIATE UNEQU
H#SMOOTH AND DIFFERENTIATE DATA
HSMOOTHED ORDINATE AND DERIVATI
HEXPONENTIAL SMOOTHING
TAL TERRAIN MODEL SYSTEM PROFILE SMOOTHING PROGRAM DA-3
#MADSM1 CURVE SMOOTHING ROUTINE
#FORTRAN SNAP SHOT ROUTINE.
#SNAPSHOT TRACER
#SNG NUCLEAR-CODE TRANSPORT
KFORTRAN SN6 NUCLEAR-CODE TRANSPORT

ALLY SPACED DATA PCINTS
POINTS
VE

4DIGI

#NO SOAP
ESTION #650 SOAP
M = ASCUP = HKAUTOMATIC SOAP

R THE IBM 650 #A MODIFIED SOAP

H#SOAP

#RELOCATABLE TO REGIONAL SOAP

#GO SOAP

#SOAP I TO SOAP

OAD CARD #402 CONTROL PANEL FOR SOAP
#SIR SOAP

DOUBLE PRECISION FLOATING POINT SOAP
#TRANSLATOR AND OTHER FORMATS TO SOAP

H#SOAP

GRAM STRAP 4000 #S0AP
#A PROCEDURE FOR USING SOAP

#BASIC SOAP

HTAPE SOAP

H#SOAP
#SOAP
#SOAP
#SOAP
#SOAP-
#SOAP
#50CO
#SOFO
SOL.

GRAM STRAP

HLEAST SQUARES

CONTROL PANEL WIRING SUGG
CONVERSION UTILITY PROGRA
FLOATING POINT PACKAGE FO
I TO SOAP II TRANSLATOR
I

8¢

Il TRANSLATOR

I1 8-WORD LIST, AND 650 L
INTERPRETIVE ROUTINE
INTERPRETIVE ROU #DOPSIR
RELOKS

TO SEVEN

TYPE OPTIMAL ASSEMBLY PRO
WITH A NUMERIC 650

2A

2A

2L

2L TAPE

4000

42

~TYPE OPTIMAL ASSEMBLY PRO
Y

TT TAPE TEST SYSTEM

CATE NUCLEAR-CODE PHYSICS
OF SIMULTANEQUS EQUATIONS

EQUATION #INTER SUBROU FOR
W/AUTO ERROR ANALYSIS #NUM
MATICAL PROGRAMMING SYSTEM I-ALL
HEQU

DIGITAL DIFFERENTIAL ANALYZER TO
¥GENERATE MATRICES TO BE

# ZERO, MINIMUM

#SIMULTANEOUS EQUATIONS

#LINEAR MATRIX EQUATION

ALINEAR EQUATION

SDIFFERENTIAL EQUATIONS

S PARTIAL DIFFERENTIAL EQUATIONS
PRECISION SIMULTANEOUS EQUATION
AL ONE DIMENSIONAL HEAT EQUATION
NDRY CONDITION DIFFERENTIAL EQU.
KLINEAR EQUATION

ATIONS WITH PIVOTING H#SLEP,

28

SOLU OF ORDINARY DIFFERENTIAL

SOLU OF ORDINARY DIFFERENTIAL
SOLUTIONS #MATHE
SsoLv

SOLVE #SIMULATES A
SOLVED BY NU TPL1

SOLVER

SOLVER

SOLVER

SOLVER

SOLVER

SOLVER #STMULTANEOU
SOLVER #LARGE DOUBLE
SOLVER HMULTI-MATERI
SOLVER #TWO POINT BOU

SOLVER OF BAND MATRICES
SOLVES SIMULTANEOUS LINEAR EQU

L R e e e . e e R e T L o R e e R R R R R e R R R R R R R R R R R R R R R R R R R R R R R B L R R R g )

0650-05.1.002
0650-05.2.010
0650-05.2.011
0704-0848ARNXN
1620-05.0.007
7070-10.4.001
7070-10.4.002
0704-0240NOSIG
0704~1043JPSRC
0704-0116CLSME
0704-0116CLSME
0704-0356CA001
0704~-0574CSTUK
0704-09290LDPS
0650-03.1.010
0704-0280MUSIN
0704~0280MUSIN
0704-0246NA135
0650--LM-004

0704-0116CLASC
0704-0385BS9EC
0704-08370RSCN
7070-08.1.002
7070-08.1.015
0704~0577RWSCS
0704~0417PFCSH
0709-0941RWHY3
7070-08.1.011
7070-08.1.021
0650-03.2.004
0704-0848ARCS I
1401-03.0.005
0704-0224ASAS3
7070-08.1.020
0650-06.0.063
0704-084BARINS
0704-0368NA274
0704-1129AQALL
7070-10.1.003
0709-1201NRDIC
0704-0355GMATN
0650-03.1.020
0650-03.1.020
0650-06.0.012
0650-03.1.009
0650-02.0.016
0650-02.0.018
0650-02.0.001
0704-1183GDCOR
0704-0310MUSCP
0704-0314MUPRF
0704~0821LRSFD
0650~01.2.004
1620-06.0.003
0705-XE-002-0
1620-09.4.005
1620-09.4.004
7090-NUCLEAR

1620-09.2.005
0650-09.2.008
0704~1144NCO14
0650-09.2.060
7070-10.4.002
0650-09.3.003
0650-09.2.026
0650-09.2.024
7090-1130RLA14
0704~-0331CLSMD
0704-0223CLSMD
7090-1248MDS0OD
1620-10.2.004
0650-09.2.063
7090-1241MADSM
0704-0595ERSNA
0704-0275NYSNA
0704-NUCLEAR

7090-NUCLEAR

0650-01.1.008
0650-12.0.006
0650-01.6.045
0650-01.1.009
0650-01.6.016
0650~01.6.034
0650-12.0.004
0650-01.6.016
0650-12.0.005
0650-02.0.001
0650-02.0.010
0650-01.6.048
0650-01.6.014
0650-01.1.012
0650~01.6.012
0650--SP-201

0650--5P-202

0650-—-SP-203

0650--SP-204

0650--5P-205

0650--SP-206

0650-01.1.007
0650-01.1.005
0705-S1-001-0
0704~NUCLEAR

0704-0116CLLSQ
0650-04.0.005
0650-04.0.012
0704-1092RSM1A
0650-05.2.020
0704-0319GLDAS
0704-1110NUGEN
0704-1041JPZ0M
0704-0962SQSIM
0704—0635RWMAT
0704~-0742RWLE3
0704-0825JPDEQ
0704~1043JPSRC
7090-1149A5012
0704-0652RWHF2
0704-0238ATTPI
0709-0990RWLES
7070-10.4.002
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#SORTS THE BIBLIOGRAPHY TAPE FR
#SOR9
#S0S IBM-32K ASSEMBLY AND COMPI
SOS PROGRAM #S0S PRO
#S0S PROGRAM LOADER. CALLS IN A
HSOS SHARE-32K ASSEMBLY AND COM
SOSF KDUM
SOURCE LANG DEBUG BOFFLI
SOURCE LANGUAGE
SOURCE TAPE CORRECTOR
SPACE FILE.

SPACE NUCLEAR-CODE # UNCLE
+SPACE REQUIRED-122 CELLS
SPACE SAVER

SPACED DATA POINTS
SPACED POINTS

SPACED PT #CURVE AND SURFACE
#SPAN-2 NUCLEAR-CODE MONTE -CARL
SPECIAL CHAR #MODS OF INTER
SPECIAL FORM OF 2ND ORDER EQU.
SPECIAL FUNCTION F OF THE INDI
#SPECIFIC VOLUME OF COMPRESSED
NSPECIFIC VOLUME OF SATURATED L

'SM

CES. HCOMPUTES A
LICUID
1Quion
STEAM #ENTHALPY ENTROPY
APCR HENTHALPY ENTROPY

¥ NEUTRON ENERGY

N OF AUTO-CORRELATION FUNCTION &
ATING H#POWER
VECTORS OF A MATRIX HMOLECULAR
#MOLECULAR

#AUTOCORRELATION AND POWER
¥POWER DENSITY

KAUTO-CORRELATION AND POWER

NO. GENe., NERENSON-ROSEN FISSION

SPIC-1

KTALBOT SPIRAL
ATALBOT SPIRAL
#SPLINE

LINE

#SP!
R #NINE OPERATION SPLIT INSTRUCTION ROUTINE NOSI
#SP!

LITS

H#SPOOL SYSTEM

#SPRSP
SYMBOLIC PROGRAMMING SYSTEM & SPS
SYMBOLIC PROGRAMMING SYSTEM = SPS

10
10

S ONE PASS FOR PAPER TAPE

#704 ASSEMBLY OF 1401 SPS

#704 ASSEMBLY OF 1401 SPS

#SPS

REVISION # X #SPS
#MAST *MINNEAPOLI ASSEMBLY OF SPS
#FULL MINNEAPOLIS ASSEMBLY OF SPS

.

ST

PS TWO PASS FOR CARDS
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0704~1103PKSEQ
0650-07.0.005
0704-0144PKNID
1401-11.0.003
0709-1160MDSRS
0709-1159MDSOR
0650--UT-106
0704-0404G1SG
0705-PG~009-0
0704~0427NSSRT
1410--SM-110
0704-0914NCKSP
0704-0914NCKSP
0704-0359ELS08
0704-1054BSSEA
0704~11644NCO13
1401--5M-029
1401-01.2.001
0650--5M-402
1401--SM-043
0650-01.5.009
0650--SM~403
0705--SM-048
0705-XE~002-0
0705--5M-052
0705~XE-001-0
0705--SM-051
0705~-SM-049
0705-EQ-001-0
0705~--SM-050
0705-CU-001~1
0705-CU~002-0
0705--SM-053
0705-S8-001-0
0709--SM-066
0705~~S¥-054
7080~-SM-114
7070--SM-077
1410--SM-111
1410--SM-112
0704-05700RSRT
0704~05700RSRT
0704-05700RSRT
0704-0468CF005S
0704-1144NCO14
0704-1144NCO14
0704-1144NCO14
0704~1144NCO14
0704~1144NCO14
0709~1136BWVIP
0704-0926TAVIP
0650-01.5.006
0704-0468CF006
0650-01.1.011
0704-1144NCO14
T090--5M-922
0709--PR-063
7090-12291QCS0
7090-12291QCS0
0709--PR-064
0650-01.2.012
7090-1115GPFMS
0704-0812GPFMG
1620-01.5.001
0704-1003GNBSP
0650-08.2.011
0709-0946RWFEQ
0650-02.0.007
0704-0331CLSMD
0704=-1157TU900
0650-06.0.021
0704=-NUCLEAR
0650-02.1.002
0704-0141LAS88
0704-07881BSPF
T7090-1095WHVCL
7090-1095WHVSL
T090-1095WHHSS
7090-1095WHHS V
0650-08.2.021
0650-06.0.049
0704~0577RWPS2
0650-05.2.024
0650-05.2.023
0650-06.0.013 -
0704-0897AAPDS
0704-0296NYCP2
0704-07430RFIS
0650-09.2.023
0650-02.0.005
0650-08.2.009
0650-08.2.016
C704-NUCLEAR
0650-09.2.045
0650-09.2.077
0704-0483NA029
0704-0483NA029
0650-02.0.006
0704-07881BSPS
7070--10-07€8
0705-SR-008~-0
1620~--5P-020
1620--5P-021
1620--SP-007
1401~13.2.001
1401-01.1.007
1620-01.6.007
1620-01.6.009
1401-01.1.005
1401-01.1.006
1620--SP-009
1620--5P-008
1401--5P-021
1401--SP-030
0650-02.1.004
0650-09.6.016
0650-09.6.020
0704-0370RS013
0650-09.3.003
0704-0848ARPLN
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H#STORAGE
STORAGE
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STORAGE
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STORED PROGRAM, PROCESS PANEL,
BSTRAIGHT LINE BRIDGE GRID SYST
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KAU

DuMP
buMP
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MAP
MAP

0650-06.0.016
0704-0775RWGLS
0704-0T42RWLS3
0650-06.0.015
0704-0424ANE20
0650-05.2.018
0704-0290GESTO
0704-0432MUMTR
0704-0661GDF02
0650-06.0.009
0704-0772ANE20
0650--LM-006
0704-0565CA005
0704-0481CA003
0704-0525PKSCR
1620-07.0.003
1620-03.0.002
0704-0385B85SQR
0704-0283MUSCR
0704-0263MUSGR
7070-08.3.006
0650-07.0.011
0650-03.1.001
0650-03.1.002
0650--LM-010
0709-06191BSQR
1401-03.0.003
1620-03.0.001
7070-08.3.007
7070-08.3.008
7070-08.3.009
7070-08.3.010
0650-03.1.028
7070-08.3.001
0704-0399MISRT
0704-0399MISRT
0704-0641CSSQT
0704-0653CSSCT
0709-0485MISRT
7070-08.3.002
0704-0460MIEXA
0704-0460MICNT
0705-AF-013-0
0704-07271BSCD
0704-0817GIFPS
0650-06.0.010
7090-1243SILSQ
0650-06.0.027
0704-0TT6RWAVS
0704-0491RWAV3
0650-06.0.023
0704-0636RWCF2
0709-0860RWCF
0704-1076ANE20
0704-0635RWGLS
0709-0934NOLSQ
0650-06.0.006
0704-0617CA021
0705-A0-003-0
0704-0116CLLSQ
0704-0533CF009
0704-0859G5L16
0704-0116CLLSQ
0704-08370RNLL
0709-0875RCFNS
0709-1000RSEDT
0705-10-001-0
0650-09.2.026
0650-09.4.001
0650-09.2.070
0704-03T4NA277
0650-03.1.034
0650-01.1.006
0650-01.1.010
0704-0877ECSSO
0650-06.0.059
0650-09.3.001
7090-12380RT0OS
0704-1187IBTEQC
0704-0732PFMOD
0650-09.2.074
€650-06.0.017
0650-09.3.006
0704-NUCLEAR
7090-12380RTOS
7090-1095WH005
7090-1095WHVIS
7090-1095WHHS S
0704-0428GSSTP
7090-1095WH058
7090-1095WHLDT
0650-09.2.052
7070-11.3.002
7070-11.3.007
7090-1194ERMPR
1620-06.0.006
1620-06.0.007
7070-11.3.006
0704-04TTERMPR
7070-11.3.001
0650-0 .
0705-E2-003-0
1620-06.0.004
1401-01.4.018
0650-02.1.011
0650-09.2.079
0704-0525PKCLA
0650-01.6.027
7072--UT-085
0650-01.3.007
0650-01.6.030
0704-0264ASASH
0704-0830MISTP
0704-0830MISTP
0704-0496CSDS2
0704-0420CSDS1
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0305--AT-007
0650-09.2.058
1620-09.6.001
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H#BINARY TO BCD CONVERSION

€ PRECISION FLOATING POINT PRINT
GENERAL PURPOSE PRINT AND PUNCH
#ATMOSPHERIC DATA

#INTERVAL ARITHMETIC

# GENERALIZED OUTPUT

HARDC ATMOSPHERE

HFCRTRAN 11 BINOMIAL COEFFICIENT
#CUBE ROOT

HPSUEDO-INVERSE

HPI-STAR

COND ORDER DIFFERENTIAL EQUATION
HGENERAL PURPOSE PLOTTING
HSINGLE OR DOUBLE INTERPOLATION
#CURVE PLCTTING

HBINARY PUNCHING

TING-POINT 709 NATURAL LOGARITHM
#FLOATING—POINT ARCFUNCTION
HFLCATING POINT SCUARE ROOT
HFLOATING POINT ARCCOSINE
#BUFFERED CARD-INPUT

LE PREC. FLOATING PT EXPONENTIAL
H9X9 TEN MILLISECOND MULTIPLY
HSQUARE ROOT

#SINE-COSINE

HFLOAT

HFIX

HAVARIABLE FIELD SQUARE ROOT

XED POINT SQUARE RCOT = CLOSED #
HCUBEROCT

4#SQUARE ROCT

HINTERPOLATION

HRANDOM NUMBER GENERATOR
HARCTANGENT

H#LOAD

HTAPE CHECK

HSINE AND COSINE

HSTRAIN GAGE
H#STRAIN ROSETTE DATA REDUCTION

DATA REDUCTION » T

STRAP Hso

HSTRAP * STEPWISE REGRESSION AN

STRAP 4000 #S0
STREES ANALYSIS
STRESS ANALYSIS OF A FLANGED T

STRESS ANALYSIS OF FLANGE WITH

HSTRESS ANALYSIS OF OPEN-WEB ST

STRESSES HCALCUL

HSTRIDE » SUBROUTINE FOR TRANS

HGSELy
ROUT. WITH
STRUCTURE FACTOR PROGRAM FOR C
STRUCTURE FACTORS
STRUCTURES

HSTUDENT INPUT-QUTPUT
HSTUDENTS T AT .05 LEVEL

STUDIES EMULTI-PU
STUDY

STUDY

SUB K TIMLS Z

SUB K TIMES Z OR I
SUB N /X/.

SUB. TO CONVERT NO. FROM FIXED
SUB. TO CONVERT NO. FROM FLOAT
SUBCLASS NUMBERS

SUBCLASS NUMBERS

SUBDIVISION PROGRAM = TAPE »
SUBROUTINE
SUBROUTINE
SUBROUT INE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUT INE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE

HALL

AMATHIE

#DOUB

#DOUBL

HCON

SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE ¥
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUT INE
SUBROUTINE
SUBROUT INE
SUBROUTINE
SUBROUT INE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE

#MULTI-DIM
#7104

HNEAR
HFN 1

HGENERALIZ

#FLOA
HFLOA

KDOUBL
KPOPOUT A

HSE
HFLOA

#nous

HF1

PPN rFP PP P P PO P PCE R PE R Y COO NP FC PR SO P C O C PO O P PO P RO PO P P R PP O O P PR R I PO P C IR CPC TP PP PP DI EC PO IPCETCCOCTIOOCERTCETIROCE

1620-09.6.002
0650-09.5.004
0650-01.1.007
1620-06.0.004
0650-01.1.012
0650-09.5.002
1620-09.7.005
1620-09.7.004
0650-09.2.038
0650-09.5.001
1401-01.4.013
0705-BW-002-0
1620-01.4.004
7070-07.5.001
0650-08.4.001
0650-09.2.038
0709-1007RLO39
0704-08370RT0S
0704-1058WLREL
0650-09.4.009
1401-09.4.001
0709-0985RWBF 8
0709-09B4RWBF 7
0704-0704RWBF4
7070-08.9.001
7070-08.9.002
0650-06.0.057
0650-06.0.058
1620-09.2.001
0650~-LM-007
0650--LM-009
0650--LM-010
0650-07.0.004
0650-07.0.008
0650-07.0.009
0650-07.0.011
0650-07.0.012
0650-03.1.001
0650-01.1.011
0650-03.1.002
0650-03.1.010
0650-03.2.005
0650-03.2.
0704-0121GMHAS
0704-0197WKLIN
0704-0225GMCFR
0704~0225GMEIG
0704-0246NA135
0704-0259GMITR
0704-0355GMITR
0704-0385BSCON
0704-0355GMDET
0704-0385BS0UT
0704-0355GMS 1M
0704-0368NA274
0704-0368NA275
0704-0368NA276
0704-0284WHWH2
0704-0302NYMON
0704-0341AAATM
0704-0760GECDT
0704-0635RWGRT
0704-0848ARSYM
0704-0697TMIHD1
0704-0848ARHED
0704-0635RWNTR
0704-0848ARDMP
0704-0635RWVCT
0704-0848ARCS1
0704-06491BASN
0704-0848ARFER
0704-0551CSDEV
0704-0848ARTOR
0704-0556ERPLO
0704-0817GIFPS
0704-0573CF0C1
0704-05101BEXP
0704-05008SEWO
0704-0523SCMUS
0704-0525PKNOO
0704-0525PKFAK
0704-0525PKLAQ
0704-0525PKLEQ
0704-0525PKBCD
0704-0529850UT
0704-0422N0POU
0704-0436AAATM
0704-0880IBINT
0704~-0988NUOUT
0704-0881HKATM
0704-0918MEPYR
0704-0931PKCBR
0704-0931PKPSI
0704-1062PKPST
0704-10738BCDIF
0704-1085UMPLO
0704-1129AQALL
0705~A0-004-0
0709-0942MLPUN
0709-0892RWLN3
0709-0893RWAF3
0709-06191BSCR
0709-05071BACS
0709-0633WDCRD
0709-08391BEXD
1401-03.0.001
1401-03.0.003
1401-03.0.005
1620-01.6.012
1620-01.6.013
1620-03.0.001
1620-03.0.002
7070-08.3.005
7070-08.3.007
7070-08.6.001
7070-11.7.002
7070-08.1.012
7070-02.4.005
7070-03.4.004
7070-08.1.002
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H#TRIGONOMETRIC FUNCTION
HKARCTANGENT

HSINE COSINE

KHYPERBOLIC TANGENT
#MODULO 2PI CONVERSION
KSINE AND COSINE

HTANGENT COTANGENT
H#INVERSE TANGENT/COTANGENT

SUBROUTINE
SUBROUTINE
SUBROUT INE
SUBROUTINE
SUBROUTINE
SUBROUT INE
SUBROUT INE
SUBROUTINE

#XY SUBROUTINE
HARCSINE ARCOSINE SUBROUTINE
BOLIC SINE, COSINE AND COTANGENT SUBROUTINE HHYPER
HSINE COSINE SUBROUTINE
H#LOGARITHM SUBROUTINE
HEXPONENTIAL SUBROUTINE
HEXPONENTIAL SUBROUTINE
HNATURAL LOGARITHM SUBROUTINE
#SQUARE ROOT SUBROUTINE
H#SQUARE ROOT SUBROUTINE
ASCUARE ROOT SUBROUTINE
. HGENERALIZED INTEGRATION SUBROUTINE
HISENTROPIC PRESSURE CHANGE SUBROUTINE
HERROR DETECTION SUBROUTINE
#4—POINT GAUSSIAN INTEGRATION SUBROUTINE
ENSICN SYMBOLIC FORTRAN II INPUT SUBROUTINE HSINGLE DIM
DyPACKAGED,OFF-LINE INPUT-OUTPUT SUBROUTINE HGENERALIZE
CISION FLOATING POINT ARCTANGENT SUBROUTINE #DOUBLE PRE
ISION FLOATING POINT EXPONENTIAL SUBROUTINE H#DOUBLE PREC
EGREE LEAST SCU COEF COMPUTATION SUBROUTINE HFN I1 NTH D
TANEOUS LINEAR EQUATION SOLUTION SUBROUTINE HFN 11 SIMUL
IN & TABLE LOOKUP, INTERPOLATION SUBROUTINE HTABLE READ
SION FLOATING POINT INTERPRETIVE SUBROUTINE #UOUBLE PRECI
#1DA EDIT SUBROUTINE * CARD #
HEDIT SUBROUTINE # CARD #
#F/F AFP SUBROUTINE #*CARD#
#1620 EDIT SUBROUTINE #TAPE #
HIDA-EDIT SUBROUTINE #*TAPE#
#F/F AFP SUBROUTINE #TAPE#
N EDIT DECK H#OPEN SUBROUTINE ADDITIONS TO FORTRA
#MONITOR SUBROUTINE AND OUTPUT PROGRAM
#FLOATING-POINT 7090 ARCTANGENT SUBROUTINE COMPUTES
#SPS TO FORTRAN SUBROUTINE EDIT
#SPS TO FORTRAN SUBROUTINE EDIT # REVISION
+ FUNCTION HXRANF * SUBROUTINE FOR A BASIC FORTRAN
H#RSTR » FUNCTION SUBROUTINE FOR DASIC FORTRAN «
#FORMAT CONTROL SUBROUTINE FOR CARD FORTRAN
HM FOR HFLOATING POINT SUBROUTINE FOR NATURAL LOGARIT
10N H#AN INTERPRETIVE SUBROUTINE FOR THE ERROR FUNCT
05 #FLOATING POINT SUBROUTINE FOR THE IBM RAMAC 3
H#SUBROUTINE FOR THE IBM 7070
H#ARCSINE X SUBROUTINE FOR THE IBM 7070
#SUBROUTINE FOR THE 7070
HSUBROUTINE FOR THE 7070
#SUBROUTINE FOR THE 7070
NG TO IBM DATA EQU » HSTRIDE * SUBROUTINE FOR TRANS FROM REMI
HKGENERAL LOGICAL CORE SORT SUBROUTINE FOR 32K704
. HSWCHF SUBROUTINE FOR 650 FORTRAN
POINT TO FIXED POINT = HSUBROUTINE FOR 7070 # FLOATING
INT TO FLOATING POINT = #SUBROUTINE FOR 7070 # FIXED PO
H#GENERAL CARD LOADER SUBROUTINE GROUP

MEMORY ALLOCATION # BINARY SUBROUTINE
FL. KEN 11 BINARY SYMBOLIC SUBROUTINE

IDENTIFICATION AND
LOADER WITH FL.PT.O

HFOR TRANSIT

HFORTRAN

H#FORTRANSIT

HFORTRAN MAP AND MISSING
AC,MCyIRA, IRBy IRC, HKTHIS
AC,MQ, IRA, IRB, IRC, ATHIS
W OF CONTROL #BACK TRACE
HPOLYNOMIAL EXPANSION

H#FN 11 AREA SET GENERATOR

E PREC. FLOATING PT. SQUARE-ROOT
H#GENERAL ORTHONORMALIZING
H#DETERMINANT EVALUATOR FCRTRAN
TAPE CREATING PROGRAM AND LOADER
KRANDOM NORMAL DEVIATE

#GENERAL CATHODE RAY TUBE COUPLE
#DOUBLE PRECISION ARCSIN/ARCCOS
HKFORTRAN 2 INTEGRATION

H#ADCRESS LOCATION

S FOR OR MONTE CARLO PKG. /NOT A

ETHOD HITERATION
ATURE METHOD HINTEGRATION
AUTILITY

#ERCO FLOATING DECIMAL POINT
#TEXAS ENGINEERING

AMAD TRANSLATOR AND ASSOCIATED
HCARD SYSTEMS

#TAPE READING AND WRITING

MENTAL FLOATING-DECIMAL FUNCTION
#STANDARDIZED UTILITY DECK OF

#A SET OF INTERPRETIVE

HFLOATING POINT

#BASIC 709 I1/0 CONVERSION

H#MURA MATRIX ADD OR

HMATRIX

LE PRECISION MATRIX ADDITICON AND
#ADDS OR

7090 LINEAR PROGRAMMING SYSTEM —

ED UTILITY DECK OF SUBROUTINES #
#650 SOAP CONTROL PANEL WIRING
HFLOATING PT. COWELL /2ND

#81D

#W-6TABLE

H#TRAFFIC

HCRITICAL PATH AND RESOURCE
#7090/7070

KENTHALPY OR ENTROPY IN LIQUID
HALPY ENTROPY SPECIFIC VOLUME OF
HRAMAC

HSYSTEM

#SCS 80

#LQC
HCURVE AND
HWATER
INTERPOLATION FOR
#GQD

UNEQUALLY SPACED PT

IMUM ARC LGTH.
4 SURGE/
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HSUBROUTINE LOG EX FOR THE 7070
SUBROUTINE PACKAGE

SUBROUTINE PACKAGE

SUBROUTINE PACKAGE

SUBROUTINE PRINT~OUT PROGRAM

SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE.
SUBROUTINE.
SUBROUTINE.
SUBROUTINE.
SUBROUTINE.
SUBROUTINE. #
SUBROUTINE.
SUBROUTINE.
SUBROUTINE.
SUBROUTINE.
SUBROUTINE.
SUBROUTINE/
SUBROUTINE,
SUBROUTINE ,
SUBROUTINES
SUBROUTINES
SUBROUTINES
SUBROUTINES
SUBROUTINES
SUBROUTINES
SUBROUTINES #WISCONSIN FUNDA
SUBROUTINES # SUDS =
SUBROUTINES FOR BESSEL FUNCTIO
SUBROUTINES NORMALIZED

SAVES THE CONSOLE /
SAVES THE CONSOLE /
WHICH DESCRIBES FLO

#DOUBL

H#CONSTANT
INTERVAL-HALVING M
10 PT. GAUSS QUADR

SUBROUTINES.

SUBTRACT, FIXED POINT
SUBTRACTION

SUBTRACTION. #DOUB
SUBTRACTS TWO FOURIER SERIES.
SUCESSOR TO SCROL #

H#SUCKER ROD PUMP DESIGN

SUDS =
SUGGESTION
SUM/, RUNGE-KUTTA INTEGRATION
SUMMARIES

SUMMARY

SUMMARY

SUMMARY CALCULATION
SUMULATION

#STANDARDIZ

H#SUPERCLEVATION TABLLCS

SUPERHEAT OR WET REGIONS
SUPERHEATED STEAM
SUPERVISOR

SUPERVISOR » SEE 1410-PR-108 #
SUPERVISOR CONTROL

HENT

H#SUPERVISORY CONTROL PROGRAM

SURFACE FITTING FOR BASIC 650
SURFACE FITTING ON EQUALLY FOR
SURFACF PROFILE PARAMETERS

SURFACES AND CURVES HMIN
SURGE /709-90 CONVERSICN OF 70

IO OCO> P PO IR DI DO PRI PR PPN TP NP O P OPC D PP IO PP I > PRI DO PO PO PP PCP IR PP P IR > O PP NEFONI I DO DO ICRIITIOCIDDIDTPOIE DD

7070-08.1.007
7070-08.1.010
7070-08.1.011

7070-08.1.013
7070-08.1.014
7070-08.1.015
7070-08.1.016
7070-08.1.017
7070-08.1.018
7070-08.1.019
7070-08.1.020
7070-08.1.021

7070-08.2.005
7070-08.2.006
7070-08.2.007
7070-08.2.008
7070-08.3.008
7070-08.3.0C9
7070-08.3.010
7090-1132MAGIN
7090-1095WHISD
7090-1217NUTRA
7090-1230E0GAS
0704-0848ARINS
0704-0620CF009
0709-1148NODPA
0704-0806BEXD
0704-0848ARPLN
0704-084BARNXN
0704-0659GCTLU
0704-0385BSINT
1620-01.6.005

1620-01.6.011

1620--LM-022

1620-01.6.010
1620-01.6.002

1620--LM-023

0704-1081LROSR
0704-0302NYMON
0709-1016RWAT3
1620-01.6.007
1620-01.6.009
7070-01.9.002
7070-01.9.001

1620-01.6.017
0704~-0525PKLGA
0650-03.2.003
0305--LM-006

7070-08.1.004
7070-08.1.006
7070-08.3.004
7070-08.1.005
7070-08.2.003
1401-01.4.013
0704-1054BSSCA
0650-01.6.042
7070-02.4.002
7070-02.4.003
0704~0446PECSM
0704-0739ARPEK
0704-0848ARBS S
7070-08.2.004
0650-01.64040
0650-~LM-011

0650--LM-012

0704~-0909MPMAP
0704-0345ELSAV
0704~0345ELSAV
0704-0907NUBAC
0704-0611AVPOL
0704—0848ARGEN
0704-072718SQD
0704-0850BSORT
0704-0635RWDET
0704-0734PFPRO
0704-0550CSDEV
0704~0439NA029
0704-0538N0OASD
0704~0539GLGAU
0709-1120ATLOC
0704-07430RMOC
0704-0327GMITR
0704-0237GLGAU
0650-01.6.043
0650-02.0.009
0650-09.2.010
0704-1101UMMAD

0650-03.1.032
0650-03.1.034
0650-03.2.007
1401-03.0.004
0709-0388GS710
0704-0432MUMAS
0704-0085CLMSB
0704-0744AMDPA
0704-07881BASF
7090-11951KLP9
0650-09.6.007
0650-03.1.034
0650-12.0.006
0704-0775RHWDE6
0650-09.2.048
0650-09.2.071
0650-09.2.076
7090-11580RCPS
7070-05.1.008
0650-09.2.031
7090~ 1095WHSS I
7090~1095WHHSS
0650--SV-101
1410--Sv-907
7080--SV-115
0704-0487DAZ00
0650-08.3.001
0650-06.0.021
0650-09.2.051
0704-0483NA029
0709-1063GEQUD

OUTINE HSINGLE DIMENSION SYMBOLIC FORTRAN II INPUT SUBR
OUTINE HMULTI-DIMENSION SYMBOLIC FORTRAN II INPUT SUBR
#A CONDENSER ROUTINE FOR SYMBOLIC INFORMATION.

RIAL NUMBERS. K UPDATE SYMBOLIC PROGRAM TAPE USING SE
BLY ON THE IBM RAMAC 305 #SYMBOLIC PROGRAMMING AND ASSEM
s1 #SYMBOLIC PROGRAMMING SYSTEM SP
s 2 #SYMBOLIC PROGRAMMING SYSTEM SP
"SPS # = CARD » #1620/1710 SYMBOLIC PROGRAMMING SYSTEM #
SPS # » TAPE = #1620/1710 SYMBOLIC PROGRAMMING SYSTEM =

#704

#704

#704

SURGE /709-90 CONVERSION OF 704
KRAYTHEON RAETOR

SURGE OBJECT LOADER
SURGE SYSTEM
SURGE SYSTEM START
SURGE/
SURVEY- CODES # 2G,2RI *
#SURVEY TRAVERSE
HLAND AREA - SURVEY TRAVERSE
H#SURVEY TRAVERSE PROGRAM
#FIVE LAND SURVEYING PROGRAMS
HSUSPENSION BRIDGE ANALYSIS
YSICS HSWAP MU AND NU NUCLEAR-CODE PH
AN #SWCHF SUBROUTINE FOR 650 FORTR
KINPUT PROGRAM UNDER SENSE SWITCH CONTROL

YTITLE, HALT AND SWITCH PROGRAM
ON OF A MINIMUM TWO-LEVEL AND-OR SWITCHING HCOMPUTATI
OMPUTATION OF A MIN 2 LEVEL &/0R SWITCHING CIRCUIT #C

STEM INDEXING REGISTERS #SYM TRACING ROUTINE FOR 650 SY
3 « REAL & COMPLEX ARITHMETIC # #SYMB INTERP SYS FOR IBM 650-65
#650 FORTRAN SYMBOL EQUIVALENCE TABLE
T - GENERAL PURPOSE LANGUAGE FOR SYMBOL MANIPULATION
H#RELATIVIZE SYMBOLIC DECK
#AN EDITOR FOR SAP SYMBOLIC DECKS.

H#COMI

KFN 11 BINARY SYMBOLIC
#709 SYMBOLIC

SUBROUTINE LOADER WIT
TAPE EDITING PROGRAM

H FL.PT.OFL.

ON #SYMBOLIC TO AUTOCODER CONVERSI
H#MODIFIED SYMBOLIC TRACING ROUTINE
HPERIPHERAL EQUIPMENT SYMBOLIC TRANSLATOR
#704 TO 709 SYMBOLIC TRANSLATOR
HPOSTMULTIPLY REAL BY SYMETRIC REAL MATRIX
PAND TRIANGULAR MATRIX TO SQUARE SYMMETRIC FORM. #EX
NVALUES AND EIGENVECTORS OF REAL SYMMETRIC MATRICES HEIGE
BI METHOD HEIGENVALUES OF REAL SYMMETRIC MATRICES BY THE JACO
POINT HEIGENVALUE FOR SYMMETRIC MATRICES IN FLOATING
SYSTEM H#EIGENVALUES OF REAL SYMMETRIC MATRICES ON 1620 D/P
D/P SYS HEIGENVALUES OF REAL SYMMETRIC MATRICES ON THE 1620
ALUES AND EIGENVECTORS OF A REAL SYMMETRIC MATRIX HEIGENV
HEIGENVALUES AND EIGENVECTORS SYMMETRIC MATRIX - FI
HSYMMETRIC MATRIX INVERSION.

FORM. #CONTRACT SQUARE SYMMETRIC MATRIX TO TRIANGULAR
GENVALUES AND VECTORS OF A REAL, SYMMETRIC MATRIX. REI
HOPERATE ON A REAL, SYMMETRIC MATRIX.

GRAMMING H#THE SYMMETRIC METHOD OF LINEAR PRO
EQUATIONS HSYMMETRIC SIMULTANEOUS LINEAR

HSYMMETRICAL MATRIX INVERSION
SYMMETRICAL MATRIX MULTIPLICAT
SYN FORM CONT. INTERVAL VELOCI

HVECTOR BY

10N
TY » CVL » HSEISMOGRAM

709 VIPP SYNONYM DECK
HDIFFERENTIAL FOURIER SYNTHESIS
ECHANISMS HKINEMATIC SYNTHESIS OF PATH GENERATING M
#305 RAMACODER PROGRAMMING SYSTEM

HSTRAIGHT LINE BRIDGE GRID

#1401 ASSEMBLY ON THE 650 TAPE
#SPEED CODING

#1D-3 INTERPRETIVE

ED 650 FORTRAN-SCRUB PROGRAMMING
#DIFFERENTIAL EQUATION SOLVING
#INPUT-OUTPUT

H#LINEAR PROGRAMING

HTHE F

# CCRBIE, AUTOMATIC OPERATOR

# CHEBYSHEV TRUNCATION

#704 SURGE

MACRO LOOK-UP FOR 705 AUTOCODER
#SOCOTT TAPE TEST

#709/7090 IPL-V INTERPRETIVE
KTAPE LIBRARY CONTROL

HPROGRAM AND DATA FILE
HPROCESSOR OPERATING

#7070 DUAL PROGRAM PROCESSING
K7070 PAT COMPILER

#SPOOL

OGRAM ANALYSIS » #ZPA s« COMPUTER
FOR BELL LABORATORY INTERPRETIVE
ORDINARY DIFFERENTIAL EQUATIONS
ORDINARY CIFFERENTIAL EQUATIONS
OCESSING LANGUAGE V INTERPRETIVE
ATIONS IN BELL LAB. INTERPRETIVE
L SYMMETRIC MATRICES ON 1620 D/P
M AERONUTRONIC SIMPLIFIED CODING
#1401 TCS « TAPE CONTROL

0 ONE INPUT-QUTPUT TAPE CONTROL
#INTERPRETIVE PROGRAMMING
H#INTERPRETIVE PROGRAMMING
#1620/1710 SYMBOLIC PROGRAMMING
#1620/1710 SYMBOLIC PROGRAMMING
KPAT UTILITY

H#PAT UTILITY

# 7090 LINEAR PROGRAMMING
HLINCOLN IPLV INTERPRETIVE
#COMPLEX NUMBER INTERPRETIVE
CCDING SYSTEM = HASC

COT = HKMODIFIED ASSEMBLY
HCALCULATION OF PIPING
HANALYZING

HGENERAL PURPOSE

OGRAMS #DIGITAL TERRAIN MODEL

HMATHEMATICAL PROGRAMMING

RAMMING LANGUAGEC EASY
#SYM TRACING ROUTINE FOR 650
HFAST # FOURTEEN O ONE AUTOMATED
FORTRAN MATHEMATICAL PROGRAMMING
ROGRAM HDIGITAL TERRAIN MODEL
AM DA-3 #DIGITAL TERRAIN MODEL
HCALCULATION OF ELECTRIC POWER
ISION USING HLINEAR
HCOMPLEX LINEAR
H#SYMBOLIC PROGRAMMING
ASYMBOLIC PROGRAMMING
#704 SURGE

R-108 =

AM TD-1 #DIGITAL TERRAIN MODEL

SYSTEM
SYSTEM
SYSTEM

HSYSTEM

SYSTEM SHORT-CIRCUIT CURRENTS
SYSTEM SOLUTION IN DOUBLE-PREC
SYSTEM SOLUTION PROGRAM

SYSTEM SPS 1

SYSTEM SPS 2

SYSTEM START

#SYSTEM SUPERVISOR # SEE 1410-P

SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM —
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM

#MODIFI

#NEW

#% ZEUS PR

#704 COMPILER
HFLOATING POINT
#FLOATING POINT
HINFORMATION PR
#COMPLEX ARITH OPER
HEIGENVALUES OF REA
#ASC SYSTE

#FITS ® FOURTEEN
IPS = # CARD

1%
o
«
*

*
o
>
=
°
-

40K =

SUCESSOR TO SCROL
709,7090
/FLOATING POINT/
AERONUTRONIC SIMPLIFIED
CONVERTED TO TAPE » MAS
EXPANSION STRLSSES
FAILURE DATA

FOR THE 650 L2
HORIZONTAL ALIGNMENT PR
I-ALL SOLUTIONS
IMMEDIATELY MAKING PROG
INDEXING REGISTERS
OF TESTING #

ONE

PRELIMINARY EARTHWORK P
PROFILE SMOOTHING PROGR

R
-
P
»
*
-
>
o
m

SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM

SYSTEM TERRAIN DATA EDIT PROGR

=
PP TP PP ORI IR T PR EEII PP >IN IRNPCPICPOPICPIPPI PR IO I PP P O PO PO PP E R I C PP P I PP NI P IR OEE P> P PO TR0 CER I DDIOD DD

0704-0877ECOLO
0704~0877ECSUR
0704-0877ECSSO
0709-1063GEQUD
0650-08.2.024
0650-09.2.001
0650-09.2.054
0650-09.2.027
0650-09+5.012
0650-09.2.034
0704=~NUCLEAR
0650-01.6.042
0704-0206NY INP
0705-DE-002-0
0704-0787PKMIN
0704=1104PKMIN
0650-01.4.007
0650-07.0.016
0650-01.6.038
0709-1198MICOM
0704-0116CLREL
0704-0960MIEDS
0704=-084BARINS
0704-0848ARSYM
0704-0959MICND
0709-1009WDSER
0305--SP~003
1401--SP-021
1401~-SP-030
1620--SP-020
1620--SP-021
0704-0848ARBSS
0709-0995FDEDT
0705-EQ-002-0
0650-01.4.011
0709-0961PPPES
0709-0557RL020
0704-0273CLMMP
0704—0460MIEXA
0704-1029ANF20
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HOVERF
#FORTRAN 11 /R
DECK
GENERATOR & ATG #
OF DISTRIBUTIONS.
OPTIMIZING ROUT «
ROUTINE
SYSTEM
TEST#PAT»
TESTING
TESTING = #FAST » FO
TESTING RANDOMNESS OF DECIMALS
HTEXAS ENGINEERING SUBROUTINES
TEXT GENERATOR FOR FORTRAN 0UT
THAN THAT WHICH IS
THAT WHICH IS
#THERMAL ANALYZER
#THERMAL ANALYZER
THERMODYNAMIC PROPERTIES
THERMODYNAMIC PROPERTIES OF ST
KTHERMODYNAMIC PROPERTIES OF WA
#THERMODYNAMIC PROPS AND PHASE
s+ THIRD, AND FOURTH ORDER RUNGE-K
THIS PROGRAM CALCULATES LN X T
#THIS SUBROUTINE SAVES THE CONS
HTHIS SUBROUTINE SAVES THE CONS
#THREACS
HTHREE CENTER CURVES FOR SHORT
#THREE DIMENSIONAL LEAST SQUARE
H#THREE DIMENSIONAL TICK-TACK-TO
#THREE TRACE PROGRAMS, STORED P
THREE-DIMENSIONAL #
THREE-DIMENSIONAL #
HTHREE-POINT SOLUTION
H#TIC-TAC-TOE
TICK-TACK-TOE
TIME
TlME DEMONSTRATION ROUTINE
ME DOMAIN FILTERING OF SEISM
Y[ME SERIES
ME SERIES
lT!ME SERIES
HTIME SERIES
HTIME SERIES
#TIME SERIES
TIME.
TIME-SERIES DATA
TIMES UNIT MATRIX

HF

#TO A

DECOMPOSITION AND
DECOMPOSITION AND
DECOMPOSTTION AND
ROUTING

TREND EQUATIONS

TIMES 2 H#ALL ORDERS
TIMES Z OR I #ALL O
TIREX #

HTITLE, HALT AND SWITCH PROGRAM

#TKO NUCLEAR-CODE GROUP DIFFUSI
#TOLERANCE SIMULATION PROGRAM
TOPLER METHOD

TOPOG PROGRAM

TOTAL

TOWER DESIGN CALCULATIONS

TPCMP =
TPLL HGENE
TPOP =
TR. ROUT. WITH OPTION BRETRANS

TRA ROUTINE PROG TAPE OPR TAPE
s TRA,CHECK POINT ROUTINE

TRACHTHREE TRACE PROGRAMS, STO
TRACE

TRACE

TRACE

TRACE

#TRACE & 1A SIMULATOR

TRACE # FIRSHFLOATING PT. AND
HTRACE AND RECORD ALTERATIONS I
HTRACE INSTRUCTION ALTERATION
HTRACE INSTRUCTION ALTERATION F
TRACE PROGRAM

KTRACE PROGRAM FOR CARD INPUT/O

TRACE
TRACE
TRACE
TRACE.
TRACE.
TRACE.
TRACE,
TRACER
TRACER
TRACING
TRACING
TRACING
H#TRACING
TRACING
HTRACING
TRACING
TRACING
TRACING
TRACING
TRACING
TRACING
TRACING
HTRAFFIC SUMMARY

TRAFFIC VOLUMES

TRAJECTORY MIGRATION
TRAJECTORY PROGRAM

TRANS « IT » COMPILER FOR USE
TRANS FROM REMING TO I8M DATA
TRANS PROG FOR 650-653 MAG DRU
TRANSCENDENTAL FUNCTIONS MU AN

PROGRAMS, STORED PROGRAM
SUBROUTINE WHICH DESCRIB
SYSTEM.

GI TRAP.

HEA

A MIN. PATH BET. ZONE
PROGRAM
ROUTINE
ROUTINE
ROUTINE
ROUTINE
ROUTINE
ROUTINE
ROUTINE

ROUTINE FOR 650 SYSTEM

# READING 0O

PR R R R e L P L E R P Ll P L L PN R R R R R R R o R R R R R BN R R R R R R R R N R A R R R R R R R R )

1401-03.0.001
T7090-1177URGAM
0704-07881BATF
0704~0788IBCFT
0704-07881BCIF
0704-10776C000
0650-09.2.039
0650-09.2.062
0650-09.2.039
0650-09.2.040
0650-09.2.041
0650~09.2.042
0650-09.2.063
0704-0085CLMLP
0704-0248CLOUD
0704-0848ARR/L
0305--M1-004
7070--AT-083
0704~-0815PFTNP
1401-01.4.007
7090-1113APMTT
0705-S1-001-0
7070~--AT-082
7070--MI1-084
1401-01.4.004
1401-11.0.004
0650-09.2.010
0709-1118URPLO
7090-1199PEIBL
7090~1199PEIBL
0704=-067TNAO31
0704-0248CLTHA
0650-09.3.006
0704-0428GSSTP
7090-1095WH005
0650-09.3.002
0704~1233AAINT
0704-0498CA004
0704-034SELSAV
0704-0345ELSAV
0650-02.1.012
0650-09.2.020
0704~0533CF009
0650-11.0.002
0305--AT-007
0704~NUCLEAR
0704~NUCLEAR
0650-09.2.056
0705-EQ-009-0
0650-11.0.002
0704-0468CF00S
0650-11.0.005
0650-09.6.021
0650-06.0.041
0704-0526TVTISD
0704-0861ERTSD
7090-1145ERTSD
0705-E2-002-0
0650-09.2.049
0704-0732PFMOD
0704-0335NYMA1
0704-0085CLMKO
0709-0985RWBF 8
0709-0984RWBF 7
7070-09.1.001
0705~-DE-002~0
0704~NUCLEAR
0650~10.2.002
7070-08.3.002
0650-09.2.024
1620--MI-015 -
1620-09.3.002
0705-NW-003~-1
0704-1110NUGEN
1401-01.4.016
1620-01.4.004
0705-SR-002-0
0705-SR-001-0
0305--AT-007
0704-0264ASAS4
1620-01.4.001
1620--AT-013
1620--AT-014
1620-01.4.005
0650-01.64050
0704~0395LL003
0704-1079NOTIA
0709-1090NOTIA
0704-0767UASPO
1620-01.4.002
0305--AT-007
0704-0907NUBAC
0704-0708WHSMT
0704~0601WHSMT
0709-0605WDLC2
0709-0605WDLOC
0704-0593GITRA
0650-01.4.002
0704~02T75NYSNA
0650-08.1.001
C705-EK 0003
7090-1169RCRTR
0650-09.2.080
0650-08C1.003
0650-01.4.003
0650-01.4.005
0650-01.4.010
0650-01.4.011
0650--AT-001
0705-A0-001-0
0705-A0-002-0
0650-01.4.007
0650-09.2.076
0650-09.2.011
0650-09.6.017
0704-0821LRSFD
0650-02.1.002
1401-01.4.013
0650-02.1.011
0704-0311GMMUF

H#MATRIX
CORRECTION AND
HGENERALIZED
HGENERAL
#ABSOLUTE AND CORRECTION
HEXTENDED

BINARY ABSOLUTE,

HTRANSTENT HEAT
HEASTMAN KODAK CON. EDISON
HAPPROXIMATION CF FUTURE TRIP
HINVERSE LAPLACE
H#LAPLACE
#FORTRAN INPUT/OUTPUT
E MULT. REGRESSION WITH VARIABLE

M
ERATURES
NS HELECTRICAL POWER SYSTEM
#FOR
HNY BOL1

COMMON.

FOR CHECKING OPERATIONS NEEDING
HMATRIX
#1620 5-CHANNEL TAPE
HSOAP T TO SOAP I1
HEDITGR AND
#0705/7080 COBOL AND COMMERCIAL
#704 TO 709 SYMBOLIC
#PERIPHERAL EQUIPMENT SYMBOLIC
HGENERALIZED ALGEBRAIC

OR THE 650 FINTERNAL
HWOLONTIS INTERNAL
OUTINES H#MAD

0 SOAP RELOKS

H#709/7090 COMMERCIAL

70-PR=075% #COMMERCIAL
Y FACTORS

#CEPTR

HFLIT

AND 3

#PINMG

#SIMPL~1

HSIMPL-2

#SNG

#TRIP-1

H#MUFT 4

H#RANCH

BSATL

A#FORTRAN SN6

E # A MULTIGROUP P3,

NUCLEAR-CODE
NUCLEAR-CODE
NUCLEAR-CODE
NUCLEAR-CODE
NUCLEAR-CODE
NUCLEAR-CODE
NUCLEAR-CODE
NUCLEAR-CODE
NUCLEAR-CODE
NUCLEAR-CODE
NUCLEAR-CODE
NUCLEAR-CODE
THE NEUTRON

H#HERD=1,2,

#704

OR HUNGARIAN METHOD #THE
T ADDRESSING
S TECHNIQUE «

I1BM 1620
0

HMATRIX

#SQUARE MATRIX

CED IN CORE #SQUARE MATRIX

#MATRIX

HSQUARE MATRIX

HMATRIX TRANSLATION A/0

SSION ANALYSIS PROGRAMS RAP RAPA
INT »

P scoop/
#FLOATING POINT
H#FLOATING POINT

#FLOATING POINT

# FLOATING

/RTN/ AND /LEV/ WITH FLOATING

CODED.
11

HT04~SAP FLOATING-POINT
HT04—FORTRAN IT FLOATING-PT.
HTRAP TRACE, GI

#709 VIPP BUG

HINTEGRAL EVAL.,

QUAL INTERVALS/ HKN-STRIP
HLAND AREA - SURVEY
HSURVEY
N HREVISED TRAVERSE AND
RD #
PE «
M
ENT #REVISED
NT COMPUTATION HKREVISED
ASURVEY

HTIME SERIES
TRACT SQUARE SYMMETRIC MATRIX TO
DETERMINANT EVALUATOR FOR NEARLY
MMETRIC FORM. HEXPAND
SUBROUTINE HNEARLY

INE
#2DT A TWO—-DIMENSIONAL
HKCONTOUR CHART OF
HAPPROXIMATION OF FUTURE
HVECTOR
CKAGE
METIC PACKAGE
E ROOT
OUTINE

KESTIMATION FROM DOUBLY
# CHEBYSHEV
UNDANCY PROGS FOR I[NCERTERMINATE

ABS. AND
HhB
HGENERAL CATHOCE RAY

SIX COLUMN FRACTION CATHODE RAY

NE LOACER FOR COL. BIN.

HKT04~SAP FLOATING-PT.
#

TRANSFER
TRANSFER
TRANSFER
TRANSFER
TRANSFER
TRANSFER
H#TRANSFER
TRANSFER
TRANSFER
TRANSFERS
TRANSFORM, - INVERT
TRANSFORMATION

TRANSFORMATION

TRANSFORMATIONS HSTEPWIS
HTRANSTENT HEAT TRANSFER PROGRA
HTRANSIENT OR STLADY STATE TEMP
TRANSIENT STABILITY CALCULATIO
TRANSIT SUBROUTINE PACKAGE
TRANSITION

H#TRANSLATE CARD IMAGE TO BCD IN
TRANSLATING HT709 PROGRAM

#LOADS

ANY ROUTINE

ANY ROUTINE

CARD LOADER.

FUNCTION

FUNCTION

PROGRAM

TRACING

TRANSLATION A/0 TRANSPOSITION
TRANSLATION PROGRAM

TRANSLATOR

TRANSLATOR

TRANSLATOR

TRANSLATOR

TRANSLATOR

TRANSLATOR # GAT =

TRANSLATOR » IT « A COMPILER F
TRANSLATOR ® WIT =

TRANSLATOR AND ASSOCIATED SUBR

HTRANSLATOR AND OTHER FORMATS T
TRANSLATOR COMPILER
TRANSLATOR-PRELIMINARY #SEE 70

HTRANSMISSION LOSSES AND PENALT
TRANSPORT
TRANSPORT
TRANSPORT
TRANSPORT
TRANSPORT
TRANSPORT
TRANSPORT
TRANSPORT
TRANSPORT
TRANSPORT
TRANSPORT
TRANSPORT
TRANSPORT EQUATION NUCLEAR-COD

TRANSPORTATION CODE.
HTRANSPORTATION PROBLEM
TRANSPORTATION PROBLEM, FLOW-
H#TRANSPORTATION PROBLEM
HTRANSPORTATION PROBLEM—INDIREC
HTRANSPORTATION PROBLEM # DENNI
KTRANSPORTATION PROGRAM FOR THE
KTRANSPORTATION PROGRAM FOR 162
TRANSPOSE

TRANSPOSE ON ITSELF

TRANSPOSED ON ITSELF OR DISPLA
TRANSPOSED ON ITSELF
TRANSPOSED ON ITSELF

TRANSPOSITION

TRAP HMULTIPLE REGRE
#TRAP » TAPE RECORD ANALYZER PR
TRAP MATRIX DIAGONALIZATION
TRAP CCTAL MEMORY PRINT - /TRA
TRAP ROUTINE

TRAP ROUTINE

TRAP ROUTINE 704 FORTRAN SAP
TRAP SIMULATICN.

TRAP TEST HFORTRAN
HTRAP TRACE, GI TRAP.

TRAP UNDERFLOW CORRECTION

TRAP UNDERFLOW CORRECTION
TRAP.

TRAP.

TRAPEZ. RULE /EQU. INTERVALS/
TRAPEZOIDAL RULE INTEGRATION/E
TRAVERSE
TRAVERSE
TRAVERSE
HYRAVERSE
HTRAVERSE
HTRAVERSE
HTRAVERSE
TRAVERSE

ADJUSTMENT COMPUTATIO
ADJUSTMENT
ANALYSIS PROGRAM # CA
ANALYSIS PROGRAM = TA
AND COORDINATE PROGRA
AND HORIZONTAL ALIGNM
TRAVERSE AND TRAVERSE ADJUSTME
TRAVERSE PROGRAM
HTREE OUTPUT TO FREEWAY INPUT
HTREND ANALYSIS AND PREDICTION
TREND EQUATIONS
TRIANGULAR FORM.
TRIANGULAR MATRICES
TRIANGULAR MATRIX TO SQUARE SY
TRIANGULARIZATION OF A MATRIX
HTRICOM 11

KTRIGONOMETRIC FUNCTION SUBROUT
TRIM ROUTINE

TRIP DESIRES

TRIP TRANSFERS

#TRIP—1 NUCLEAR-CODE TRANSPORT
TRIPLE CROSS PRODUCT
#TRIPLE INTEGRATION SUBROUTINE
HKTRIPLE PRECISION ARITHMETIC PA
HTRIPLE PRECISION ARITHMETIC
HTRIPLE PRECISION COMPLEX ARITH
H#TRIPLE PRECISION COMPLEX SQUAR
HTRIPLE PRECISION EXPONENTIAL R
HTRIPLE PRECISION QUTPUT
HTRIPLE PRECISION SQUARE RCOT
HTRIVARIATE TABLE LOOK-UP
TRUNCATION SAMPLES

TRUNCATION SYSTEM

HCON
"

TRUSS ANAL #CONNECTOR AND RED
HTRUSS ANALYSIS
TSF. CARDS HKON-LI

TSG-1 NUCLEAR-CODE ENGINEFRING
TUBE COUPLE SUBROUTINE.

TUBE DISPLAY HMURA

PN TP PO REC O PO DI PO PR PO P C PO C IR0 P PP PRI ITC PP C P PO P P R P P PO F RO PO PN CT P P OO RPN RPN P PO PO PRI PO ET AP PIPOIIITROCTODOPIIE ®

0704-0223CLMTA
0704~0449MI9S1
0705-PG-001-0
0705-E3-002-0
0704-0673WH00S
0704-0575G1G0OT
0704-0575GITRA
0650-08.1.002
0705-EK 0003
0650-09.2.035
7090-1125MLCLI
0650-04.0.004
0704-0809PFTES
7090-1194ERMPR
0650-08.1.002
7090-12380RTOS
0650-09.4.001
0650-01.6.040
0704-0216NYPLE
0709-077BAEIBC
0709-0482GASPO
0650-01.6.031
1620-01.6.014
0650-01.6.016
0704-0267PKED1
0705--PR-131
0709-0557RL020
0709-0961PPPES
0650-02.1.007
0650-02.1.001
0650-02.0.019
0704-1101UMMAC
0650-01.6.048
7090--CT-921
7070--CT-903
1620-09.4.008
0704-NUCLEAR
0704~NUCLEAR
0704~NUCLEAR
0704~NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
7090~NUCLEAR
7090-NUCLEAR
0650-08.2.028
0704~0726SCXPC
0650-10.1.003
0704-04641BTFL
0705-PG-006-0
1620--LM-017
7070-12.9.001
1620-10.1.003
1620-10.1.005
0704-0085CLMTR
0704-0432MUMTR
0704-0661GDF02
0704-0290GEMTO
0704~0290GESTO
0650-01.6.031
0650-06.0.030
1401-01.4.019
0704-0705MIHDIT
0704-0278UASPO
0704—0652RWFT2
0704-0462SCFPT
0704-107INUEFM
0704~0735PFMCF
0704-0848ARR/L
0704-0593GITRA
0704-0705MIFLT
0704~0705MIFLT
0704=0593GITRA
0709-11378W9CU
0704-0116CLINT
0704-0931PKMTZ
0650-09.2.054
0650~09.2.001
0650-09.2.015
0650-09.2.083
1620-09.2.006
1620-09.2.007
0650-09.2.021
0650-09.2.084
0650-09.2.015
0650-09.2.027
0650-09.2.082
0650-09.2.050
0650-09.2.049
0704-0460MICNT
0704—0635RWDET
0704-0460MIEXA
0704-0635RWNTR
1401-01.4.005
7070-08.1.007
0650-10.3.003
0650-09.2.016
0650-09.2.035
0704=-NUCLEAR
0709-0885VGVPR
0704-0368NA276
0704-0378CA001
0704-0481CA004
0704-0546CA005
0704~0565CA005
0704-0565CA004
0704-0378CA002
0704-0481CA0073
0704-0452SCTR [
0704-0878BEMSD
0704~10081BCTR
0650-09.2.007
0650-09.2.006
0704-10120RCRL
C704-NUCLEAR
0704~0439NA029
0704-0310MUSCP



HMURA CATHODE RAY TUBE POINT PLOTTER
#TURBO NUCLEAR-CODE BURNUP
HTURF-6 NUCLEAR-CODE ENGINEERIN
E CENTER CURVES FOR SHORT RADIUS TURNS HTHRE
HYUT-T5 NUCLEAR-CODE MONTE CARL
HTWELVE UTILITY PROGRAMS OUTLIN
KTWENTY-GRAND NUCLEAR-CODE
HMATHEMATICAL PROGRAMMING SYSTEM TWO

€D IN 305 BULLETIN NO. 1

MAST #MINNEAPOLI ASSEMBLY OF SPS TWO # i
FULL MINNEAPOLIS ASSEMBLY OF SPS ThO = HFULL MAST «
ER HTWO CARD BINARY AND OCTAL LOAD
HADDS OR SUBTRACTS Tw0 FOURIER SERIES.
HMULTIPLIES TwO FOURIER SERIES.
HTWO MACHINE LOADER.
#RAINFALL DATA HFITTING DATA TO TWO PARA. GAMMA DIST-SPEC REF
H

SPS
ﬂSPS
FFERENTIAL EQU. SOLVER
HWAVE RECORD ANALYSIS OF
GCORRELATION
HITERATION, ONE OR
URE NUCLEAR-CODE GROUP DIFFUSION
Q-2 NUCLEAR-CODE GROUP DIFFUSION
Q-3 NUCLEAR-CODE GROUP DIFFUSION
REM NUCLEAR-CODE GROUP DIFFUSION
-90 NUCLEAR-CODE GROUP DIFFUSION
ATION CALCULATIONS.
#2DT A
HCOMPUTATION OF A MINIMUM
#1BM 650 PROGRAM FOR ANALYSIS OF
TOR

#
H#SOAP
#PYRAMID OF RANOMAN
RTAPE TO PRINTER OR PUNCH #

ON THREE-DIMENSIONAL
HGENERALIZED MERGE PROGRAM FOR
CYLINDRICAL GEO NUCLEAR-CODE ¥

STRAP 4000

TXy Yo SPACE NUCLEAR-CODE #
ONE DIMENSION NUCLEAR-CODE
#SORT 80

#DECIMAL OUTPUT PROGRAM

BINPUT PROGRAM

HINPUT PROGRAM

HDECIMAL CUTPUT PROGRAM

#INPUT PROGRAM

#704~SAP FLOATING-POINT TRAP
704 FORTRAN IT FLOATING-PT. TRAP
BOVERFLOW,

#SMOOTH AND DIFFERENTIATE
H#NUMERICAL INTEGRATION OF

D SURFACE FITTING ON EQUALLY FOR
ABLE HEXTREMUM OF
#K TIMES

CH IS #TO ASSIGN TAPE
ROC.ENG. INTER CODING SYS

ON

ON FOR FORTRAN 1 PROGRAMS

HUNCLE
HUNCLE

TWO PASS FOR CARDS
YHO PASS FOR PAPER TAPE
w0 POINT BOUNDRY CONDITION DI

YhO SIMULTANEOUS RECORDS

#TWO VARIABLE LINEAR REGRESSION
TWO VARIABLES

THO-DIMENSIONAL He
TWO-DIMENSTONAL apn

TWO-DIMENSIONAL #P0
ThO-DIMENSTONAL "
TWO-DIMENSIONAL #PDQ2

HTwO-DIMENSIONAL MESH FOR RELAX

TWO-DIMENSIONAL TRIM ROUTINE
TWO-LEVEL AND-OR SWITCHING
TWO~LEVEL FACTORIAL DESIGNS
TYDAC /PSEUDO COMPUTER/ SIMULA
TYPE OPTIMAL ASSEMBLY PROGRAM
u

uc TPQP =

HUFO NUCLEAR-CODE GROUP DIFFUSI

UNBLOCKED RECORDS

UNCLE 1 DIFFUSION EQUATION IN
UNCLE 11 DIFFUSION EQUATION IN
3 DIFFUSION EQUATION IN
4 NUCLEAR-CODE

SCS 80

SENSE LIGHT CONTROL
SENSE LIGHT CONTROL
SENSE LIGHT CONTROL
UNDER SENSE LIGHT CONTROL
UNDER SENSE SWITCH CONTROL
UNDERFLOW CORRECTION

UNDERFLOW CORRECTION
UNDERFLOW, AND DIVIDE CHECK TE
UNEQUALLY SPACED DATA POINTS
UNEQUALLY SPACED POINTS
UNEQUALLY SPACED PT #CURVE AN
UNIMODAL FUNCTIONS OF ONE VARI
UNIT MATRIX

UNDER
UNDER
UNDER
UNDER

HUNIT OPERATIONS SIMULATOR

UNIT USAGE OTHER THAN THAT WHI

HUNIV OF HOUSTON ASSEMBLR FOR P
#UNIVARIATE POLYNOMIAL EVALUATI
H#UNIVARIATE POLYNOMIAL EVALUATI

#FLOATING POINT UNIVARIATE SEARCH
HUNIVERSAL MEMORY DUMP AND COND
BOSTON UNIVERSITY MATRIX PROGRAM
#UNLOAD ALL TAPES
#LOAD AND UNLOAD DISK FILE 1

ENSING ROUTINE
#BUMP,

#LOAD 2
ARITHMETIC PACKAGE 1. #
ARITHMETIC PACKAGE 2. #

ER SERIES INDEX WORDS,
N INDEX WORD.
#BCD TO BINARY CONVERSION OF
#BINARY TO BCD CONVERSION OF
#SQUARE TABLE LOOK
#N DIMENSIONAL TABLE LOOK
#CHI SQUARE FOR
WORD. HUNPACKS
SING SERIAL NUMBERS.
ASHARE CATALOG
ARELOCATING BINARY LOADER,

UNLOAD DISK FILE 2
UNNORMALIZED DOUBLE-PRECISION
UNNORMALIZED DOUBLE-PRECISION

#UNPACKS THE INDICES FROM FOURI
AUNPACKS UP TO 6 INDICES FROM A

UNRESTRICTED INTEGERS.
UNRESTRICTED INTEGERS.
up

c
<

UP TO 10X10 CONTIGENCY TABLE
UP TO 6 INDICES FROM AN INDEX

# UPDATE SYMBOLIC PROGRAM TAPE U

UPDATER,
UPPER

LISTER. 1401 PROGRAM.

HRELOCATING BINARY LOADER,UPPER

HLINEAR PROGRAMMING WITH

#709 FOUR CARD ROW BINARY-OCTAL
HONE CARD

#SIX CARD

H#ABSOLUTE BINARY

# ONE CARD ABSOLUTE BINARY

R /ONE CARD/ #MURA
¥H.Q.

HTO ASSIGN TAPE UNIT

#SORT 54 MODIFICATION TO

INTER TRANS # IT = COMPILER FOR
#80 SERIES

#709

HFILE

%)
=

#D
#INDIVIDUAL CARD/TAPE
#RAMAC
#7070
#7080
#7072
#STANDARDIZED
HERL GENERAL
#CARD TO TAPE
BTAPE TO CARD
HAUTOMATIC SOAP CONVERSION
MS HMULTIPLE
HCARD SYSTEMS
#1401-1009
#TWELVE
#MISCELLANEOUS
HLADPAC

GE
SUDS «
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BUTILITY

#PAT
HPAT

AIN OF ONE INVESTMENT #PRES

UPPER
UPPER
UPPER
UPPER
UPPER

BOUNDS ON VARIABLES

CARD LOADER

LOAD

LOADER

LOADER ONE CARD

UPPER LOADER.

UPPER RELOCATABLE BINARY LOADE
USAF TAPE INPUT/QUTPUT PACKAGE
USAGE OTHER THAN THAT WHICH IS
USE FILE SIZE

USE OF SPECIAL CHAR
UTILITIES

UTILITIES

UTILITIES

UTILITIES

UTILITIES

UTILITIES

UTILITIES

UTILITIES

UTILITIES FOR ADDITIONAL STORA
UTILITY DECK OF SUBROUTTINES =
UTILITY PROGRAM

UTILITY PROGRAM

UTILITY PROGRAM

UTILITY PROGRAM # ASCUP »
UTILITY PROGRAM FOR TAPE SYSTE
UTILITY PROGRAMS

UTILITY PROGRAMS

UTILITY PROGRAMS OUTLINED IN 3
UTILITY ROUTINES

UTILITY ROUTINES

SUBROUTINES

UTILITY SYSTEM » 10/20K =
UTILITY SYSTEM # 40K «
VAL-RATE OF RET-PV2A-FINITE CH

#MODS OF

#VALADON 1/CDES/CD

@

A o & INF. CHAIN MACH » HPRESENT
OPY SPECTIFIC VOLUME OF SATURATED
#ROOTS OF A FUNCTION OF A REAL
MUM OF UNLIMODAL FUNCTIONS OF ONE

VALPROD NUCLEAR-CODE
VALUE AND RATE OF RETURN # PVI

VAPOR #ENTHALPY ENTR
VARIABLE .
VARIABLE HEXTRE

PP PP FPOINE PP P PO P POC PP PP PP PP PO P PP P RPN P IR PP PP PRI PP PP PR P PP PP PP P PR F PP P PP P O PR PR P RO PP PR EPOPI PP ORI TRNRFPPDID DO

C©704-0321MUSCP
0704—~NUCLEAR
0704-NUCLEAR
0650-09.2.020
0704=-NUCLEAR
0305--UT-008
T7090-NUCLEAR
0709-1037SCM2
1401-01.1.005%
1401-01.1.006
0704-0381ASASE
0704-078B1BASF
0704-07881BMFS
0709-0709RWTML
0650-06.0.051
1620--SP-009
1620--5P-008
0704-0238ATTPI
0704-0574CSTUK
0650-06.0.054
0704-0433MCITR
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
0704-NUCLEAR
T090-NUCLEAR
0704-0725PKMER
0650-10.3.003
0704-0787PKMIN
0650-07.0.019
0704-0441CSTYD
0650-01.1.012
0650-07.0.013
1401-01.4.016
0704-NUCLEAR
1401-01.2.002
0650-08.2.010
0650-08.2.011
0650-08.2.012
0650-08.2.018
7080--SM-114
0704-0206NYOUT
0704-0206NY INP
0709-1025WPK06
0709-1026WPKCT
C704-0206NYINP
0704-0705MIFLT
0704-0705MIFLT
0704-0248CLOUD
0704-0331CLSMD
0704-1157TY900
0650-06.0.021
0704—0878BEMIM
0704-0085CLMKO
0650-09.6.022
7090-1199PEIBL
0650-02.0.017
0704-0375UAUPE
0704-03 7SUAUPE
0704-0692JPTAR
0650-01.6.028
0650-02.1.006
7090-1175WDSTO
0650--UT-103
0650--UT-104
0704-0614NUUDP
0704-0614NUUDP
0704-0788IBSPF
0704-07881BUPF
0704—0423BSDCH
0704-0423BSFRE
0705-AF-013-0
T7090-1204MACUR
0650-06.0.015
0704~-07881BUPF
0709-1009WDSER
0704-1224UCSCU
0704-0525PKCSB
0709-0563SEJUR
0704-0973RSBP1
0709-0819GDBOC
0705-EK 0002
0704-1183GDCOR
0709-1102SE9DU
0704-0473CSBUL
0704-0432MURBL
0705-AF-003-1
7090-1199PEIBL
0705-XE~002-0
0650-02.1.002
0705--UT-056
0709--UT-068
1401--UT-051
1410--UT-107
1410--UT-106
7070--UT-080
7070--UT-081
7080--UT-089
7072--UT-085
0650-03.1.034
0650-01.6.035
1401--UT-027
1401--UT-028
0650-01.6.045
1401--UT-039
1401--UT-001
1401--UT-066
0305-~UT-008
0650-01.6.023
0650-01.6.039
0650-01.6.043
1410--AT-104
1410--AT-105
0650-37.0.018
0650--M1-107
0650-08.2.013
0650-07.0.017
7090-1095WHHSV
0650-07.0.002
0704-0878BEMIM

HSORT 57 BLOCKED VARIA
EMURA VARTAI

BLE

BLE COLUMN FRACTION PRINT

#MURA VARTABLE COLUMN FRACTION PRINT
T # A VARIABLE FIELD PERIPHLRAL INPU
ROUTINE BVARIABLE FIELD SQUARE ROOT SUB
n HVARIABLE FIXED FORMAT CARD REA
G PACKAGE EQUIVALENCE HVARIABLE INFORMATION PROCESSIN
G PACKAGE HVARIAELE INFORMATION PROCESSIN
G PACKAGE #709 VARIABLE INFORMATION PROCESSIN
#709/7090 GENERALIZED VARIABLE LENGTH RECORD SORT
RELATION HTWO VARIABLE LINEAR REGRESSIONECOR
HVARTABLE METRIC MINIMIZATION
HSTEPWISE MULT. REGRESSION WITH VARIABLE TRANSFORMATIONS
HMOVE VARIABLE, GROUPED FIELDS
HMULTIPLE CORRELATION FOR 50 VARIABLES
PROGRAMMING WITH UPPER BOUNDS ON VARIABLES HLINEAR
TION ROUTINE FOR A FUNCTION OF N VARIABLES WMINIMIZA
HITERATION, ONE OR TWO VARIABLES
HCORRELATING PROGRAM-UP TO 30 VARIABLES
HGENERAL ANALYSIS OF VARIANCE
HFOUR WAY ANALYSIS OF VARIANCE
HANALYSIS OF VARIANCE
HGENERAL ANALYSIS OF VARIANCE
HLATIN SCUARES ANALYSIS OF VARIANCE
HGENERAL ANALYSIS OF VARIANCE
BLATIN SCUARES ANALYSIS OF VARIANCE
HANALYSIS OF VARIANCE
PLICATED KBY HANALYSIS OF VARIANCE FOR PART. OR SING. RE
~ORTH/D & STAT. DESIGN #ANALY OF VARIANCE OR COVARIANCE FOR NON
UST MEANS PROGRAM HANALYSIS OF VARIANCE OR COVARIANCE AND ADJ
#ANALYSIS OF VARIANCE OR COVARIANCE
HANALYSIS OF VARIANCE PROGRAM
HGENERAL PURPOSE ANALYSIS OF VARIANCE PROGRAM
50 HAN ANALYSIS CF VARIANCE PROGRAM FOR THE I8M 6
BERS AANALYSIS OF VARIANCE,DISPROP. SUBCLASS NUM
HFLOATING POINT /N/ VARIATE PROBABILITY INTEGRAL
H#NORMALIZED VARIMAX FACTOR ROTATION

ECLIPTIC ROTATION-ROTATE A GIVEN
ULTIPLICATION

650#LINEAR PRG. FORCED INVERSION

#TO ROTATE A GIVEN
HCHARACTERISTIC ROOTS AND
HLATENT ROOTS AND

AR SPECTROSCOPY LATENT ROOTS AND
X #EIGENVALUES AND
VEL. HLEAST SQ. DETER. FOR A
A VEL FUNCT. WITH LINEAR INC. OF
1SMOGRAM SYN FORM CONT. INTERVAL
T/D DATA H#LEAST SQ. DETER. OF
MOVEOUT COMP. FOR LINEAR INC. OF
#PERIPHERAL CARD

HPERIFPHERAL LINE PRINTER

0T, FLOATING-POINT, FORTRAN LIB.
INARY TAPE CORRECTOR. NON-SYSTEM
EMENT SIMULATOR7070 FULL FORTRAN
#SD 1402 # SEARCH PROGRAM-CARD
RARCTAN A/B, FORTRAN 11

HDIGITAL TERRAIN MODEL SYSTEM

HKVECTOR

#
VECTOR
BV

VECTOR H#EQUATOR-
BY SYMMETRICAL MATRIX M
DOT PRODUCT

PART. CODE FOR AUGMENT
TRIPLE CROSS PRODUCT

X FROM THE EGUINOX OF

ECTOR

ECTOR
VECTOR
VECTORS
VECTORS OF
VECTORS OF
VECTORS OF
VEL FUNCT.
VEL. H#LEAST SQ.
VELOCITY » CVL = S
VELOCITY FUNCTION FOR REFRACT.
VELOCITY WITH DEPTH HNORMAL
VERIFIER
VERIFIER
VERSION
VERSION
VERSION
VERSION =
VERSION,SAP CODED.

A MATRIX
A MATRIX HMOLECUL
A REAL, SYMMETRIC M
WITH LINEAR INC. OF
DETER. FOR
#

#SQUARE RO

#INVENTORY MANAG

TINES TO READ A CHRONO-LOG CLOCK
#7109

VIA 7
viep
#viep
aviep

VERTICAL ALIGNMENT PROGRAMS
RO

16 ECHO ENTRY

BUG TRAP.

INSERT LEADING BLANKS.
MERGER.

GENERAL PURPOSE
#709

GENERAL PURPOSE
#709

RAMAC #CUT € FILL-EARTHWORD
HGRID SYSTEM

HSPECIFIC

#SPECIFIC

RENTHALPY ENTROPY SPECIFIC
HENTHALPY ENTROPY SPECIFIC
HFORECASTING ZONAL TRAFFIC
CYLINDRICAL TANKS #LIQUID
HLOADOMETER

UM SOLU OF ORDINARY DIFFERENTIAL
DEC INTERP SYS 650 MAG DRUM CALC
HRANDOM
#FN 11 ERROR

IFFUSION ONE-DIMENSIONAL

FUSTON ONE-DIMENSIONAL

ODYNAMIC PROPERTIES OF STEAM AND
#VISCOSITY OF LIQUID
¥THERMODYNAMIC PROPERTIES OF
BDISTRIBUTION OF
HHARDY-CROSS SOLUTION OF
# NEUTRON ENERGY SPECTRA IN

(3%

viep
#viep
HVISCOSITY OF

HVISCOSITY OF
LINKyMOVE,yOPHLY,SEQGCK,SIGN,STRIP,VMCTR

HAW-6TABLE SUMMARY

KWANDA 2,3 NUCLEAR-CODE GROUP D
H#WANDA-4 NUCLEAR-CODE GROUP DIF

1PP MERGER.
SORTER.
SORTER. FIRST PHASE OF A
SYNONYM DECK

LIQUID WATER
STEAM

SECOND PHASE OF A

vIPP

HGSEL,FMCTR,
CALCULATIONS ON THE 305
DETERMINATION
OF COMPRESSED LIQUID
OF SATURATED LIQUID
OF SATURATED VAPOR
OF SUPERHEATED STEAM

VOLUME
VOLUME
VOLUME
VOLUME
VOLUME
VOLUME
VOLUMES
VOLUMES IN FLAT END HORTIZONTAL
W-6 TABLE

W/AUTO ERROR ANALYSIS
W/IMMED ACCESS BELL 111
WALK *SIMULATION®
WALK-BACK SUBROUTINE

#N
HFL

WATER #
WATER

WATER AND STEAM

WATER FLOW IN A PIPE NETWORK
WATER FLOW NETWORK

WATER NUCLEAR-CODE

THERM

RS HWATER SURFACE PROFILE PARAMETE
BWATERWAY COMPUTATIONS
HWAVE RECORD ANALYSIS OF TWO SI

HFOUR WAY ANALYSIS OF VARIANCE

#3 WAY MERGE PROGRAM
#WB TSG—~1 NUCLEAR-CODE ENGINEER
# WDPC BUFFERED 1/0 PACKAGE FOR
HWEGSTEIN ITERATION
H#AUTOMATIC MINIMUM WEIGHT DESIGN OF STEEL FRAMES
AL APPROXIMATION #WEIGHTED LEAST SQUARE POLYNOMI
H#THE BUCKLEY-LAVERETT WELGE CALCULATIONS
HWELLBORE DEVIATION RECORD

R ENTROPY IN LIQUID SUPERHEAT OR WET REGIONS HENTHALPY O

ANALYSIS #THE WHERRY-WINER METHOD OF FACTOR

L #BACK TRACE SUBROUTINE WHICH DESCRIBES FLOW OF CONTRO

TAPE UNIT USAGE OTHER THAN THAT WHICH IS #7T0 ASSIGN
#WHIRLAWAY NUCLEAR CODE

#650 SOAP CONTROL PANEL WIRING SUGGESTION
~DECIMAL FUNCTION SUBROUTINES HWISCONSIN FUNDAMENTAL FLOATING
AWOLONTIS INTERNAL TRANSLATOR & WIT #

MULTANEOUS RECORDS

ING
709 FORTRAN.

WIT = #WOLONTIS INTERNAL TRANSLATOR =
H#HOLLERITH WORD GENERATOR
AKEY WORD IN CONTEXT
LGEBRAIC. MULTIWORD KEYS. /WHOLE WORD KEYS ONLY/ #SORTy A
#24 WORD PER CARD BINARY LOADER
50 FORTRAN MODIFIED FOR THE 4000 WORD 650 #6
KS UP TO 6 INDICES FROM AN INDEX WORD. H#UNPAC

c @ m
PP PP P PP TP RO PRI I PP PO P PIP PP PP PR P EN PP PIPNO PP PP PPN PPN CT R PP R P E PP P TN PP R PP I PP Er P PRI PP P PO ORI NP PRICORTIROTPIIDCTIETICE

0705-CU-001-1

0704-0357TMUPRF
0704-0357MUPRF
0704-0209NOVNP
1620-03.0.001

0704-0381ASASS
0704-0856CVVIP
0704-0856CVVIP
0709-1135BWVIP
0709-1159MDSOR
0650-06.0.054

0704-0980ANZO1
7090~1194ERMPR
0705-PG-010-0

0650-06.0.007

0704-0973RSBP1
0704-0804RWMIN
0704-0433MCITR
1620-06.0.009

0650-06.0.036

0650-06.0.053

0704-0421AAANV
0704-0491RWAV2
0704-0491RWAV3
0704-07T6RWAVL
0704-07TTHRWAVS
1620-06.0.010

0650-06.0.063

0650-06.0.059

0650-06.0.034

7090-1212MFAQV
0650-06.0.004

0709-0933N0OANA
0650-06.0.044

0650-06.0.058
0704~0794RWNP
7070-11.3.008

0709-0953RWR08B
0650-05.2.014

0704-0223CLMVP
0650-10.1.010

0709-0885VGVPR
0709-0945RWREC
0704-014BNYCRV
0650-05.2.016
0650-05.2.024
0704-0460MIHDT
0650-09.6.016
0650-09.6.016
0650-09.6.018
0650-09.6.020
0650-09.6.019
0704~0262NYPCV
0704-0262NYPLV
0704-0399MISRT
0709-1055D1BTC
7070-12.1.001
1401-01.4.020
0704-0603WH005S
0650-09.2.041
0704-08430RCLK
0709-1137BWIBU
0704-0895TAVIL
0709-11368WVIP
0704—0926TAVIP
0709-1136BWVIP
0704-0926TAVIP
0709-1137BWISY
7090-1095WHVIS
7090-1095WHVIS
0705-BW-002-0
0305-09.2.001
0650-09.6.009
T090-1095WHVCL
T090-1095WHVSL
7090-1095WHHSY
7090-1095WHHSS
0650-09.2.011

0650-09.7.005
0650-09.2.037
0650-09.2.071

0650-04.0.012
0650-02.0.021

1620-11.0.009
0704-0848ARFER
0704-NUCLEAR

OT04-NUCLEAR

0704-0428BGSSTP
7090-1095WHVIS
7090-1095WH005
1620-09.7.001
0650-09.7.003
0650-08.2.021

0650-09.2.051
1620-09.2.004
0704-0574CSTUK
0650-06.0.053
0704-042TNSMRG
0704-NUCLEAR

0709-0978WDIOF
0704-1234AAWEG
0650-09.2.052
0650-06.0.009
0650-09.6.010
0650-09.6.001
7090-1095WHSS T
0650-06.0.028
0704~0907NUBAC
7090-1199PEIBL
T090-NUCLEAR

0650-12.0.006
0650-03.1.032
0650~02.0.019
0650-02.0.019
0709-1219WDHOL
0704-0884PKKWI
0704-05700RSRT
0704-0263MULBL
0650-02.1.008
0704-07881BUPF
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GEBRAIC. KEY AND ITEM LENGTH - 1
GEBRAIC. KEY AND ITEM LENGTH — 1
#READS THE SORTLCO KEY

H#PROGRAM TO SORT THE KEY

WORC. CLOSED.
WORD. OPEN.

WORDS FROM NC 139
WORDS FROM NC138

KSORT, AL
#SORT, AL

NDICES FROM FOURIER SERIES INDEX WORDS, HUNPACKS THE 1
#WRITE BSS LOADER STORAGE MAP
KWRITE BSS LOADER STCRAGE MAP
HKWRITE CORE IMAGE ON TAPE
HREAD WRITE DRUM.
HFORTRAN TAPE WRITE PROGRAM.
H#SELF LOADING TAPE WRITE PROGRAM.

RY INFO ON TAPE #TO WRITE 2 DIMENSIONAL ARRAY BINA
AND SIGN ON CRT HWRITE 6-DIGIT DLCIMAL INTEGER
IRED-122 CELLS #FORTRAN WRITE-UP OF RW REQX.SPACE REQU
HKERROR CCRRECTION CODE WRITER
H#PROGRAM TAPE WRITER
#TAPE PROGRAM FINDER,WRITER,AND SALVAGE

BINARY RECORD ON TAPE.
HSELF LOADING TAPE
¥SELF LOADING TAPE
#TAPE READING AND
#TO READ AND CHECK NU
#SINH X ANC COSH
ARCCOS X, SQUARE ROOT
#CUBE ROOT
H#NTH ROOT OF
¥ARCTAN
¥SQUARE ROOT
HEN *
KKIN #
¥SINH
#TO ROTATE A GIVEN VECTOR
#ARCSINE
EN X, THIS PROGRAM CALCULATES LN
NVECTORS OF THE PRODUCT OF A AND

H#ARCSIN X,

RY ARITH. #NORMALIZED E TO
#ARCSIN

#ARCSIN X, ARCCOS

X TO 200 OR 20S. #GIVEN

FCRTRAN * FUNCTION
KIFS = AFTER SETTING
TO 7070 TAPE RECORD CONVERSION #

L CRDERS OF THE BESSEL FUNCTIONS
#BESSEL FUNCTION

CLE 11 DIFFUSION ECUATION IN 3X,
H#BESSEL FUNCTIONS JO/X/AND
ABESSEL FUNCTION J1/X/ AND

E BESSEL FUNCTIONS Y SUB K TIMES
OF BESSEL FUNCTION J SUB K TIMES
#CLEAR BLOCK TO

HWRITES A FOURIER SERIES AS ONE

#XRANF « SUBROUTINE FOR A BASIC

XX

XXA15 = #650
H#XY SUBROUTINE

Y SUB K TIMES Z #AL
Y SUB N /X/.

Yo SPACE NUCLEAR-CODE # UN
YO/X/

Y1/x/

4 #ALL ORDERS OF TH
Z ORI FALL ORDERS

ERO
BZERO DISK-FILE 1/CDES5/CD

WRITING ROUTINE
WREITING ROUTINE
WRITING SUBROUTINES
WTB-WRITTEN RECORDS

X X X X X X

X # SUBROUTINE

X ® SUBROUTINE

X AND COSH X

X FROM THE EQUINOX OF

X SUBROUTINE FOR THE IBM 7070
X TO 20D OR 20S. AGIV
Xo HEIGENVALUES AND EIGE
X-EXTENDED RANGE FLOATING BINA
Xy ARCCOS X» SQUARE ROOT X

Xs SQUARE ROOT X

Xs THIS PROGRAM CALCULATES LN

~

#BESSEL FUNCTIONS OF ORDER ZERO.

# ZERO,
KZEROS
#ZEROS
HZEROS
#ZEROS
WHZEROS

MINIMUM SOLVER
OF A COMPLEX POLYNOMIAL
OF A COMPLEX POLYNOMIAL
OF A POLYNOMIAL IN DOUBL
OF A REAL POLYNOMIAL.
OF COMPLEX POLYNOMIALS
# ZEROS OF COMPLEX POLYNOMIALS
H#ZEROS, EXTENDED RANGE POLYNOMI
#ZEROS,» ARBITRARY FUNCTION/ZARF/
#% ZEUS PROGRAM ANALYSIS #» #ZPA «
#Z1P = INSTANT PRINTING #
#FORECASTING ZONAL TRAFFIC VOLUMES
WORK KTRACING A MIN. PATH BET. ZONE CENTROIDS OVER A ROAD NET
ION ONE-DIMENSIONAL #200M NUCLEAR-CODE GROUP DIFFUS

E PRECISION

AL/ZERP/.
COMPUTER SYSTEM
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0704-05T00RSRT
0704-05700RSRT
0704-1144NCO14
0704-1144NCO13
0704-07881BSPF
0704-0830MISTP
0704-0830MISTP
0704-0830MINTP
0704-0647TNPRWD
0704~0899MEFOT
0704-0899METOU
0704-0910NUWTH
0704-0362NA117
0709-0946RHWFEC
0709-0938VGWEC
1401-13.1.008
0650-01.5.011

©704-07881BWFS
0704-0781WHO04
0704~0781WHOO4
1401--10-040

0704-0911NURTE
0650-03.1.009
0650-03.1.028

0650~03.1.029

7070-08.3.003

7070-08.1.001

7070-08.3.001

0650-07.0.008

0650-07.0.009
0650-03.1.009
0709~0945RWREC
7070~-08.1.006
0704-0498CA004
0704-0652RWEG2
0704~0370RS013
0650-03.1.028
0650-03.1.028

0704-0498CA004
7070-01.9.002
0705-PG-005-0
7070-02.4.001

7070-08.1.018
0709-0985RWBF 8
0704-0704RWBF4
0650-08.2.011

0704-0833RWBJY
0704-0833RWBJY
0709-0985RWBF8
0709-0984RWBF7
0650-01.6.006

0650--UT-102

0704~0636RWBF2
0704-1061JPZOM
0704-0405PFZPC
0704-0225GMZER
0704-0766ANC20
0704-0405PF2PR
0650-07.0.006

0704-0692JPZPO
0704-0565CA004
0704~0565CA005
7070-01.9.004
1401-01.4.009
0650-09.2.011

0650-09.2.080
0704-NUCLEAR



A — 305

IBM Application & Systems Programs Library Abstract  File Number 0305-AT-007 Additional Remarks: User should be aware of "Record Advance Overflow" modifi-
cations which must be made to General Purpose Process Control Panel before
operating test deck. Program is written for use with the 370 Printer.

THREE TRACE PROGRAMS, STORED PROGRAM, PROCESS PANEL, POST TRACE

Abstract:
————t. IBM Application & Systems Programs Library Abstract  File Number 0305-PR-001

e; One program traces the store process; the second allows the control
panel to be traced by the RAMAC 305 independent of the store program.

A COMPUTER PACKAGE FOR THE IBM 305 RAMAC

1BM Application & Systems Programs Library Abstract  File Number  (0305-LM-005

Abstract:
. Purpose: The computer package is an interpretive programming system for
PROGRAMMED DIVISION performing scientific and engineering computations on the RAMAC 305,
Abstract:
_ Restrictions: The package will handle either fixed or floating point numbers.
Purpose: This program presents two methods of division. They are division Fixed point numbers are carried as 10 digits. Floating point numbers are
using a tape of reciprocals, and division by iterative techniques. carried in a 2 and 8 notation.
Restrictions: The method of reciprocals is feasible if there are not more than Additional Remarks: The simulated instructions are of the 2 address variety.
19, 000 divisors. Each address may be notified by one of 9 pseudo index registers. The following
functions are included:
Square root
IBM Application & Systems Programs Library Abstract  File Number 0305-LM-006 Sine
Cosine
Logarithm
Exponential
FLOATING POINT SUBROUTINES FOR THE 305 RAMAC Arctangent
Arcsine
Abstract: Machine Requirements: Automatic division,
Purpose: Six floating point subroutines have been developed: Three perform the Storaqe Requirements: 60 disk tracks,
arithmetic operations of (1) floating point add or subtract; (2) floating point
multiply; and (3) floating point divide. Three routines provide for comparison
of floating point numbers and conversion routines between fixed and floating
point numbers. IBM Application & Systems Programs Library Abstract  File Number 305-SP-003
Restr;guons: The range of éboaﬁng point numbers may extend from ¢ . 10000000
% 1079 to 4 . 99999999 x 10°°, Two versions of each routine are available, SYMBOLIC PROGRAMMING AND ASSEMBLY FOR THE IBM RAMAC 805
One utilizes the general purpose process control panel and the other requires a )
special wired panel. Abstract:
Storage Requirements: Three drum tracks. Purpose: This system provides the programmer with a symbolic programming
language for the IBM RAMAC 305, In addition, an assembly program is provided
Remarks: All operations take approximately 1/2 to 1 second. The shorter times for translating the symbolic language into the machine language of the RAMAC 305,
are gained by use of the special purpose panel. The language contains operations for handling normal program exits and General
Purpose Process Control Panel instructions. The output of the program is a deck
of self-loading, one-instruction-per-card load cards, and a listing of the symbolic
1BM Application & Systems Programs Library Abstract  File Number 0305-MI-003 program steps and their translation.
Method: Not applicable,
LINEAR PROGR AMMIN&; ROUTINE Restrictions, Range: Not applicable,

Storage Requirements: The General Purpose Process Control Panel is required for
Abstract: operating the assembly program. Any control panel may be used for operating the
ha— assembled program. The assembly program requires 300 sectors of disk storage.
Purpose: The program allows the solution of linear programming problems.
Zurpose: prog prog 9P Equipment Specifications: The program requires no optional features.
Method: The simplex method is used.
_ Additional Remarks: The 300 sectors of disk storage referred to for operating the

Restrictions: The maximum array that can be operated upon is 82 x 97. assembly program must be contained in the file containing addresses 000000 to
_ 099999 on 2 RAMAC 305 which has six character RAMAC addresses. No op code
Storage Requirements: One disk. which contains a disk storage address as an operand can be utilized with a six

digit disk address.
Machine Requirements: Automatic division.

Additional Requirements: All arithmetic computations are performed by floating IBM Application & Systems Programs Library Abstract  File Number 305-UT-008
point subroutines. Data may be entered in fixed or floating point format.

305 UTILITY PROGRAMS
IBM Application & Systems Programa Library Abstract  File Number 305-MI-004 Abstract:

Purpose: The programs contained in this package may be classified as follows:

' 305 GENERAL PURPOSE BOARD TEST DECK (1) programs which transfer data from punched cards to a specific location
o within the RAMAC;
Abstract: (2) programs which transfer data from one location within the RAMAC to another
(e.q., from processing drum to disk storage, and vice versa); and

Purpose: This card deck is utilized to insure the proper wiring of a General (3) programs which transfer data from specific locations in disk storage to cards

Purpose Process Control Panel. Proper communications with the punch, printer, or printed input.

and typewriter are checked. The program prints out the results of program exit

tests as they are accomplished. Method: Not applicable,

Method: Not applicable Restrictions, Range: Not applicable

Restrictions, Range: Not applicable Storage Requirements: All of the programs operate_from.track I,

Storage Requirements: No disk storage area is required. Equipment Specifications: No optional features are required

Equipment Specifications: No optional features are required. Additional Remarks: The programs which utilize disk storage will only operate on

the file containing sectors 000000 - 099999 on an IBM RAMAC 305 which utilizes

(Continued on next column) six digit disk addresses.
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IBM Application & Systems Programe Library Abstract  File Number 650-AT-001

A — 650

IBM Application & Systems Programs Library Abstract File Number  (50-10-303

GENERAL TRACING ROUTINE

Abstract:

Purpose: This program has been designed to aid programmers in debugg-
ing programs written in SOAP II language for any 650 system.

Range: Docs not apply.

Accuracy: Docs not apply.
Floating/Fixed: Does not apply.
Mathematical Mcthod: Docs not apply.

Storage Required: The program is available in cither regional or symbolic
form. The symbolic program requires 200 + 3N + 5M + K drum locations,
where N is the number of points within the program to begin tracing, M
the number of distinct loops to be traced, and K the number of stopping
points. The regional program does not require the additional K locations,
and is available for output synchronizers 1 or 2. A maximum of 45
stopping points is allowed in cither program.

Speed: Not given.
Relocatability: Not given.

Remarks: The program will trace all 650 system instructions. There are
two conditions which will cause an automatic skip-out: if a load card is
read, or if an inquiry is made while in the tracing mode. When either of
these occurs tracing ceases, and the program being traced will resume at
high speed. The tracing program will be re-entered at the next encoun-
tered skip-in point. If the D-address of a branch-on-inquiry instruction
is chosen as a skip-in point, the inquiry subroutine may be traced. The
programmer, if he so desires, may trace index registers by including a
control card.

Requests for program decks should specify which type is desired, i.c.,
symbolic or regional for output synchronizer 1, or regional for output
synchronizer 2.

650 System: One 533 required.

Special Devices: Alphabetic device for SOAP assembly.

IBM Application & Syetems Programe Library Abstract File Number 650-FO-301

FORTRANSIT II

Abstract:

Purpose: Program converts source program written in FORTRAN language into
machine lanquage instructions. Three card passes are required.

Restrictions:  The program processes the following statements: Arithmetic;
GO TO n; GO TO (ny ... ny), i; IF; PAUSE; STOP; DO; CONTINUE; DIMENSION;
READ; PUNCII; END.

Machine Requirements: Floating Point Arithmetic, Indexing Registers, 533 with
alphabetic device.

IBM Application & Syetoma Programs Library Abstract  File Number 650-FO-304

FORTRANSIT II §

Abstract:

Purpose: Program converts source prograra written in FORTRAN language into
machine language instructions, Three card passes are required.

Restrictions: The program processes the following statements: Arithmetic;
GO TO n; GO TO (ng . . . ny), i; IF; PAUSE; STOP; DO; CONTINUE; DIMENSION;
READ; PUNCH; END.

Machine Requirements: Floating Point Arithmetic, Indexing Registers, 533 with
special character device.

IBM Application & Syetems Programs Library Abstract File Number 650-F0O-305

FORTRANSIT 1

Abstract:

Purpose: Program converts source program written in FORTRAN language into
machine language instructions. Three card passes are required.

Restrictions: The program processes the following statements: Arithmetic;
GO TOn; GO TO(ny . . . ny), i; IF; PAUSE; STOP; DO; CONTINUE; DIMENSION;
READ; PUNCH; END,

Machine Requirements: 533 with alphabetic device.

IBM Application & Systoma Programs Library Abstract File Number 650-FO-302

FORTRANSITI S

Abstract:

Purpose: Program converts source program written in FORTRAN language into
machine language instructions. Three card passes are required.

Restrictions: The program processes the following statements: Arithmetic;
GO TO n; GO TO (n.
READ; PUNCH; END.

Machine Requirements: 533 with special character device.

. . . ny), i; IF; PAUSE; STOP; DO; CONTINUE; DIMENSION;

FORTRANSIT IIT

Abstract:

Purpose: Program converts source program written in FORTRAN language into
machine language instructions.

Restrictions: The program processes the following statements: Arithmetic;
GO TO m; GO TO (n, . . . ny), i; IF; PAUSE; STOP; DO; CONTINUE; DIMENSION;
EQUIVALENCE;READ; PUNCH; END; READ TAPE; READ INPUT TAPE; WRITE
TAPE; WRITE OUTPUT TAPE; PRINT; BACKSPACE; REWIND; END FILE.

Machine Requirements: Floating Point Arithmetic; Indexing Registers; 533 with
alphabetic device; three 727 tape drives; standard 407,
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File Number 650-LM-004

IBM Application & Systems Programs Library Abstract File Number |, 650-LM-006

FLOATING POINT SINE A AND COSINE A

Abstract:
Purpose: This subroutine computes the sine or cosine of the angle A
expressed in radians.
Range: Accepts any argument where Al < (217 - 107) - T
Accuracy:

Range of Argument Maximum error

1Al <.2T 3.5 in the Bth significant digit
2T slal<a2m 2.7x 1077
2 T sIAl < 20T 5.4x 1077

2T - 107% < jal<2m - 105 % 3.1 in the Kth decimal place

(K=1.2,...,6)
Floating/Fixed: Uses floating point.

Mathematical Method: The Rand Approximation is used for Sin X where
=T/ 2 =X=TN/ 2. The method of reduction and the solution originated
with Mr. D. W. Sweeney.

Storage Required: The routine requires 55 storage locations between
0000 and 0068 inclusive. The 14 unused locations are available to the
programmer.

Speed: The routine takes 123 ms. for Sine and
128 ms. for Cosine.

Relocatability: Relocatable SOAP II cards.

Remarks: Relocate only by an even amount.

Note: As the power of 10 increases, the number of significant digits in
the result decreases. This is due to the limitation of significant
digits available in the original Angle A.

650 System: One 533 and automatic floating decimal arithmetic.

IBM Application & Sy P

Library Abstract  File Numb 650-LM-005

FLOATING POINT ARCTANGENT

Abstract:

Purpose: This subroutine computes the arctangent of floating point
numbers. The result is in radians.

Range: The routine accepts all arguments X where
3.1622777 x 10728 < |x] < 3.1622777 x 1024
Accuracy: The absolute error is less than 107,

Floating/Fixed: The routine is written utilizing automatic floating point
arithmetic.

Mathematical Method: The method is based on the work of Dr. E. G.
Kogbetliantz, IBM, WHQ, and utilizes a continued fraction form of the
expansion of 1/X arctan X in the interval (0, 1).

Storage Required: The routine requires 49 locations.
Speed: Execution time is 127 milliseconds.
Relocatability: Routine is written in relocatable SOAP II form.

Remarks: Relocate by an even amount.

One indexing register is used; the
contents are not restored.

650 System: One 533, automatic floating decimal arithmetic, and one
Indexing register are required.

Special Devices: For SOAP assembling, an alphabetic device is required.

SQUARE ROOT

Abstract:
a) Computes the square root of X for any X 20 in floating decimal form.

b) Range: Any floating decimal argument,

00 < machine exponent < 99. The error is less than one in the gighth place.

c) Method is a linear approximation involving a table look up followed by two
iterations with Newton's formula.

d) Storage required: 56 locations. Relocatable. Execution time approximately
75 milliseconds.

e) The program is in relocatable SOAP II form.
f) Alphabetic device used (for SOAP II assembly).
IBM Application & Systems Programs Library Abstract

File Number 650-LM-~007

Nth ROOT FIXED POINT SUBROUTINE

Abstract:

a) Computes the Nth root of a single precision fixed point argument A.

b) Range: 0.0000 00001 < A< 0.9999 99999, N > 0. The number of significant
places is approximately equal to ten minus the number of preceding zeros in A.
Maximum accuracy - nine digits.

c) Iteration of Bailey's function.

d) Relocatable SOAP II; occupies 78 locations. Speed is dependent upon N and
the desired accuracy. The average speed is approximately 600 m.s.

e) The desired accuracy may be determined by the adjustment of a constant.

f) Minimum 650.

File Number 650-LM-008

pplication & Syst Prog Library Abstract

FLOATING POINT EXPONENTIAL

Abstract:

Purpose: This routine computes 10 and e for floating point arguments
using automatic floating decimal arithmetic and three indexing registers.

Range: The routine accepts arguments for 10%
Ix| <49
The routine accepts arguments for eX
Ix| < 112.82666
An error stop is provided for arguments outside this range.

Accuracy: The maximum error is 1 in the 8th significant digit for positive
exponents and less than 1 in the 7th significant digit for negative exponents.

Floating/Fixed: Floating decimal arithmetic.

Mathematical Method: (Adapted for floating decimal arithmetic and index
registers from W. E. Stuart's "FRATS" library program 3.1.026)

€* is reduced to 101108 €)% - 1o 43429448x 0y, i computed in fixed point

using a Hastings polynomial approximation over the range 0 £u < 1/10.
For negative exponents, eX = 1/e %I,

Storage Required: Requires 84 drum locations within a group of 100
locations. The unused locations are available to the programmer.

120 ms. for 10%
127 ms. for X

Speed:

Relocatability: Relocatable SOAP II form.

Remarks: Three indexing registers are used and not restored to their
original values.

650 Syste: One 533, automatic floating decimal arithmetic, and three
indexing registers.

Special Devices: Alphabetic device for SOAP II assembly.
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IBM Application & Systems Programs Library Abstract File Number (50-fM-003 IBM Application & Syst Prog; Library Abstract  File Number 650-LM-012
Nth ROOT FLOATING POINT SUBROUTINE FORTRANSIT SUBROUTINES
Abstract:

Purpose: This is a collection of subroutines to be used with the 650 FORTRANSIT
programs. The subroutines are absolute value, cosine, sine, and square root.

Abstract:

Purpose: This routine computes the Nth root of a single precision floating

point argument A. 1BM Application & Systems Programs Library Abstract  File Number 650-SM-402

Range: +.0000000000 <A <+.9999999999, N > 0.

Accuracy: The subroutine exits to the main program when two successive SORT 2
approximations differ by 2 x 107°,

Floating/Fixed: The format of the floating point number is . xoGooaoanmm, Abstract:
with floating zeros in the form 00 0000 0000.
DPurpose: Sort 2 is a generalized tape sorting program.
Mathematical Method: Iteration of Bailey's Function. .
—_— Restrictions: Program sorts unblocked fixed-length records. Maximum record
Required: 79 1 is 60 words. Maximum of & control fields., File must be within 1 or 2 reels of
tape.

Speed: Speed is dependent upon N and the desired accuracy. Method: 2
e ethod: ~way merge,

Rel bility: The sub ine is furnished in relocatable SOAP II form. .

_— Equipment Specifications: 4 727 Magnetic Tape Units

Remarks: The desired accuracy may be modified by the adjustment of a

constant, Additional Remarks: Routines for tape labeling, error corrections, restart pro-
cedures, record count, and hash totals are included.

650 System: One 533 and ic floating decimal arithmeti

Special Devices: Alphabetic device for SOAP II assembly.

IBM Application & Sy Prog Library Abstract  File Number 0650-SP-201

1BM Application & Sy Prog: Library Abstract  File Number 650-LM-010

FLOATING POINT SQUARE ROOT SUBROUTINE BASIC SOAP 2A

Abstract:

Purpose: This routine computes the square root of numbers in floating

Jecimal form using an initial approximation and five i ions with
Newton's method. This program was designed to use a minimum of drum
space. Abstract:

Range: This routine accepts floating point numbers of the form.
.DDDDDDDDMM. Answers are in floating point form and all eight
significant digits are exact.

Purpose: This program processes programs written in symbolic lanquage and
produces one-for-one machine language instructions.

Mathematical Method: After taking an initial approximation, Newton's Restrictions: A maximum of 300 labels are processed per pass of card deck.
Tethod is used to find the square root. With the initial approximation 1t assembles instructions for a 2K machine.

used, this method converges to eight significant figures in five iterations.

Machine Reguirements: 533 with alphabetic device,
Storage Required: 21 drum locations including a p d
stop for neg; 3 Temp y storage 1

Speed: 140 ms.
The deck is in SOAP I form.

3 i i i hich i .
Remarks: The routine uses index register B which is not reset I1BM Application & Systems Programs Library Abstract File Number 0650-SP-202

IBM 650 System: This routine requires a 650 with floating decimal
arithmetic dovice and one index register. An alphabetic device is needed
for SOAP II assembly. TAPE SOAP 2A

1BM Application & Systems Programs Library Abstract File Number 650-LM-011

Abstract:

FORTRAN SUBROUTINES
Purpose: This program processes programs written in symbolic language and
produces one-for-one machine language instructions.

Abstract:
Restrictions: A maximum of 300 labels are processed per pass. It assembles

BPurpose: This is a collection of subroutines to be used in conjunction with the instructions for a 2K machine,

650 FORTRAN, Program #650-F0-306. The subroutines are: absolute value,

cosine, sine, and square root. Machine Requirements: 533 with alphabetic device; two 727 tape drives.



IBM Applicati

]

8 Library Abstract File Number 0650-SP-203

IBM Application & Systems Programs Library Abstract  File Number 650-UT-002

SOAP 2L

Abstract:

Purpose: This program processes programs written in symbolic language and
and produces one-for-one machine language instructions. SOAP 2L will process
LITERALS and three other pseudo-ops. not handled by SOAP IIA,

Restrictions; A maximum of 300 labels are processed per pass of card deck,
It assembles instructions for a 2K machine,

Machine Requirements: 533 with alphabetic device.

I1BM Application & Systems Programs Library Abstract File Number 0650-SP-204

TAPE SOAP 2L

Abstract:

Purpose: This program processes programs written in symbolic language and
produces one-for-one machine language instructions. SOAP 2L processes
LITERALS and three other pseudo-ops. not handled by SOAP I A.

Restrictions: A maximum of 300 labels are processed per pass. It assembles
instructions for a 2K machine.

Machine Requirements: 533 with alphabetic device. Two 727 tape drives.,

IBM Application & Systems Programs Library Abstract File Number 0850-SP-205

CARD-TO-TAPE ROUTINE

Abstract:

Purpose: This utility routine for the 650 tape system is designed to
convert card records to tape records.

Range: Numerical or rical record: ined in from one to
fifteen cards can be converted to tape records of from one to sixty words.

Accuracy: Does not apply.
Floating/Fixed: Does not apply.
Mathematical Method: Does not apply.

Storage Required: The program and its five-per-card loading routine use
273 drum locations including the 1951 read band.

Speed: When tape writing is in the alphanumerical mode, operating speed
Ts approximately 200 cards per minute if not more than six words are
taken from each card. If writing is in the numerical mode, the same
speed will be maintained if not more than seven words are taken from each
card. These rates apply to 533 input; if input is by means of a 537 or a
407, the maximum card reading rate (150 cards per minute) will be main-
tained regardless of the number of words taken from each card.

Not in ble form.

Remarks: None.

650 System: One 727 tape unit and any card input device.

Special Devices: None.

IBM Application & Systems Programs Library Abstract File Number 650-UT-003

SOAP I A - 4000

Abstract:

Purpose: This program processes programs written in symbolic language and
produces one-for-one machine language instructions.

Restrictions: A maximum of 1200 labels are processed per pass of card deck.
It assembles instructions for a 4K machine,

Machine Requirements: 533 with alphabetic device. 4K drum.

& Syst Prog; Library Abstract  File Number 0650-SP-208

SOAP 42

Abstract:

Purpose: This program processes programs written in symbolic language and
produces one-for-one machine language instructions.

Restrictions: A maximum of 300 labels are processed per pass of card deck.
It assembles instructions for a 4K machine.

Machine Requirements: 533 with alphabetic device.

TAPE-TO-PRINTER/PUNCH ROUTINE

Abstract:

Purpose: This utility routine is designed to punch or print records from a
reel of magnetic tape. Output is eight words per card or per line.

N ical

Range:
cessed.

or ds of any length can be pro-

Accuracy: Does not apply.

Floating/Fixed: Does not apply.

Mathematical Method: Does not apply.

Storage Required: The routine requires 50 locations plus the read and
punch areas of the 1950 band. (If indexing registers are not used, 56
locations are needed. )

Speed: Operates at maximum punch or print rates.

Relocatability: Written in SOAP II regionalized form.

Remarks: The program consists of two versions: one for a system with
indexing registers and one for a system without that feature. Requests for
card decks should specify which version is desired.

650 System: One 533 or one on-line 407 printer; one 727 tape unit.

Special Devices: None.



IBM Application & Systems Programs Library Abstract  File Number 0704-F0-037

A —704

1BM Application & Systems Programs Library Abstract  File Number 0704- SI-042

4K 704 FORTRAN PROGRAMMING SYSTEM

Abstract:

Durpose: The IBM Formula Translating System, 4K 704 FORTRAN, is an
automatic coding system for the IBM 704 Data Processing System. More pre-
cisely, it is a 704 program which accepts a source program written in the
FORTRAN language, closely resembling the ordinary language of mathematics,
and which produces a machine-lanquage object program ready to be run on a 704.

IBM Application & Systems Programs Library Abstract  File Number 0704-FO-03¢&

8K 704 FORTRAN PROGRAMMING SYSTEM

Abstract:

Purpose: The IBM Formula Translating System, 8K 704 FORTRAN, isan
automatic coding system for the IBM 704 Data Processing System. More pre-
cisely, it is a 704 program which accepts a source program written in the
FORTRAN language, closely resembling the ordinary language of mathematics,
and which produces a machine-language object program ready to be run on a 704,

1BM Application & Systems Programs Library Abstract File Number 0704-FO-039

32K 704 FORTRAN PROGRAMMING SYSTEM

Abstract:

Purpose: The IBM Formula Translating System, 32K 704 FORTRADN, is an
automatic coding system for the IBM 704 Data Processing System. More pre-
cisely, it is a 704 program which accepts a source program written in the
FORTRAN language, closely resembling the ordinary language of mathematics,
and which produces a machine-language object program ready to be run on a 704,

I1BM Application & Systoms Programs Library Abstract File Number 0704-SI-041

Simulation of the 1410 with the 704/709/7090

Abstract

Purpose: The program enables the user to test and correct 1410 programs
prior to installation of an IBM 1410 data processing system. The system
will trace or dump simulated programs.

Restrictions: The program simulates standard card and tape systems.
The simulated 1410 has 20, 000 core storage positions. Using Basic
Autocodes the simulator will assemble 1410 programs. A maximum of
one disk of 1405 storage can be simulated.

Timing: The 704 takes approximately 20 times longer than if the program
was running on a 1410.

Equipment Specifications:
32, 678 words of core storage
4 tape units + 1 for simulated 1410 tape units + 2 for disk

Additional Remarks: This program is distributed on a systems tape.

Simulation of the 1410 with the 704/709/7090

Abstract

Purpose: The program enables the user to test and correct 1410 programs
prior to installation of an IBM 1410 data processing system. The system
will trace or dump simulated programs.

Restrictions: The program simulates standard card and tape systems.
The simulated 1410 has 20, 000 core storage positions. Using Basic
Autocodes the simulator will assemble 1410 programs. A maximum of
one disk of 1405 storage can be simulated.

Timing: The 700 takes approximately 20 times longer than if the program
was running on a 1410.

Equipment Specifications:
32, 676 words of core storage

4 tape units + 1 for simulated 1410 tape units + 2 for disk

Additional Remarks: This program is distributed on a card deck.
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1BM Application & Sy Prog Library Abstract  File Number 0705-AT-057
APTS 80
Abstract:
Purpose: An automatic program testing system for the IBM 705 III, consisting

of a coordinated set of the "80 Series" utility programs that are used in testing,
modified so that the utility programs themselves may be loaded automatically
from a utility tape, and their control cards from the card reader or other input
device independent of the utility tape, With APTS 80, all programs being tested
may be loaded from a single tape, and test data cards and program correction
cards may be read from the card reader.

1BM Application k Systems Programs Library Abstract  File Number 0705-CV-045

705-1401 A ASSEMBLY PROGRAM

Abstract:

Purpose: To assemble, on the 705, programs written in 1401 symbolic language;
to produce as the end result of the assembly a listing and programn cards in
1401 machine language.

Machine Requirements: The 705-1401A Assembly Program will run on a Model I,
1, m, TCU, TRC, Ds.

Magnetic Tape Drives Required: Three (3) if card reader input.,

Three (3) if tape input-single assembly.
Four (4) if tape input-multiple assemblies.

1BM Applicati

& Sy Programs Library Abstract File Number 0705-10-047

705 III IOCS

Abstract:

Purpose: IOCS handles reading and writing, checkpoint and restart, error cor-
rection, beginning and end-of-reel and beginning and end-of-file processing,

tape record blocking and de-blocking, and label checking. Macro-instructions and
control parameters coded by the prog cause generation of linkages to IOCS
subroutines, which in turn perform the specified functions.

An input/output memory restore system (IOMR SB) operates in conjunction with IOCS.
to restore program status from periodically recorded checkpoints, so that in the
event of program interruption, previous processing need not be repeated.

Storage Reguirements: Pr led IOCS ies 17,074 locations.
Equipment Specifications: 705 Model IIT

767 Data Synchronizer

IBM Application & Systems Programs Library Abstract File Number 0705-MI-058

LIST 75

Abstract:

Purpose: This program, using program cards as input, produces a sorted
lsting of a program's instructions by storage location, storage unit,
mnemonic operation code, and address. This output is helpful in analyzing
a program for transfer points, modified instructions, instructions that set
or reset switches, etc.

705 Model I or Model II
754 Tape Control

Equipment Specifications:

licati

1BM A

& Sy n Library Abstract  File Number 0705-MI-059

LIST 77

Abstract:

Durpose: This program, using program cards as input, produces a sorted
listing of a program's instructions by storage location, storage unit, mnemonic
operation code, and address. This output is helpful in analyzing a program for
transfer points, modified instructions, instructions that set or reset switches,
etc.

705 Model I or Model IL

Equipment Specifications:
2 717 TRC's

A - 705

IBM Application & Systems Programs Library Abstract  File Number 0705- PR-044

7058 PROCESSOR

Abstract:

Purpose:  The 7058 Processor accepts six programming languages: Autocoder II;
Decision; Report/File Writing; Arithmetic; Table Creating; and FORTRAN. It will
operate with any input/output device, on a 705, 705 II, or 7080 and assemble pro-
grams for any model 705 or a 7080.

7058 Processor languages, described below, permit a wide variety of programming
to be stated in terms of the data processing results desired, rather than the machine
operations required to accomplish it. Extensive use of these languages will greatly
reduce coding effort and the incidence of clerical and logical errors, and will
simplify problems of debugging and program maintenance. A statement in any of the
languages may cause generation of an entire pretested routine that will efficiently
perform the data processing defined by the statement. Within any one program,
routines in the various Processor languages may be intermixed.

Autocoder II: This advanced programming language provides a vocabulary of
menmonics corresponding to actual machine operations, and a set of macro-
instructions which, when processed, produce coding sequences that will transmit
data, control program branching, perform automatic-decimal-point arithmetic, and
modify addresses. The operands or Autocoder III statements may be written as
symbolic representations of the information to be operated upon, and symbolic
addresses, or tags, may be used to define the memory locations of data or of par-
ticular routines within the program. Data input and output fields may be defined in
terms of the format of the data including the placement of decimal points, commas,
dollar signs, etc.

Report/File Writing: This language consists of a vocabulary of nineteen words which,
when used in a prescribed manner, cause generation of routines that will create tape
files or produce printed reports. Statements in this language describe the format of
print lines or tape records by specifying the contents and spacing of report headings,
page headings, and detail lines. A date and page numbering may be included in the
report. Provision is made also for accumulating counts or totals of any designated
fields in the records being processed, and for printing these in stated formats upon
the occurrence of changes in selected fields of the records. Routines in the Report/
File Writing language may be included at appropriate points in programs, and when
compiled by the Processor will result in error-free sequences of optimal coding

that will produce reports or tape files, the contents and format of which will be
precisely as specified.

Decision-Making: By use of this language, a single logical statement may be
written at any point in an Autocoder III portion of a program to specify all the con-
ditions on which a program decision is to be based, and the alternative courses

the program is to follow if the conditions are satisfied or not satisfied. A single
word, TEST, is the vocabulary of the language and is written as the operation of a
Decision-Making statement. The operand is composed of tags, literal constants,
and special codes that express the relationships (e.q., higher than, not zero, etc.)
that define the individual conditions. Conditions are linked within a statement by
logical connectors and are grouped in a prescribed manner to form the complete
conditional stat t. ision-Making statements are translated by the Processor
into instruction sequences that will perform the necessary analyses and other pro-
cessing by the best possible methods.

Arithmetic: With statements similar to Decision-Making statements, mathematical
operations upon any number of fields may be specified, in order to create a result
field. The word MATH in the operation field signals that the operand contains a
free-form arithmetic expression consisting of tags and/or literals separated by add,
subtract, multiply or divide symbols, with possible parenthesization. Specialized
error protection, field modification, and redefinition of intermediate results are some
optional features. These statements are translated by the Processor into automatic-
decimal-point macro-instructions, chained to produce the most efficient machine
coding.

Table-Creating: This language permits automatic use of memory searching tech-
niques by creating a string of variables with their associated data and a set of
controls to accomplish the searching. Following » statement with TABLE in the
operation field and containing defining parameters, the programmer supplies the
table entries or range of entries, These entries are translated by the Processor
into a table suitable for serial or binary searching. Such a table may be utilized
by macro-instructions, Report/File Writing statement and/or Decision-Making
statements,

FORTRAN: This is a language for programming generalized computational problems.
705 FORTRAN programs may contain Autocoder statements at appropriate points.
705 FORTRAN permits three subscripts and constant values of range 10™ Al

the advantages of 7058 Processor assembly are available to the user.

40, 000 positions of storage
8 tape drives.

Equipment Specifications:

IBM Application & Systems Programs Library Abstract File Number 0705-PR-131

705/7080 COBOL and COMMERCIAL TRANSLATOR PROCESSOR

Abstract:

Burpose: The processor translates programs written either in COBOL 61 or
Commercial Translator to machine language programs for the 705 Models I, I

and III, and the 7080. Use of the processor in programs written for the 705

Models I and II is restricted, in that input/output routines must be written in
Autocoder language, For the 705 Model III and the 7080 it is possible to write
programs completely in COBOL or Commercial Translator. (Continued on next page)
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The 705/7080 COBOL and Commercial Translator Processor includes all the
features of the 7058 Processor, Version#2, It may be used to compile programs
written in Autocoder, FORTRAN, Report Writer or the Decision, Arithmetic

and Table languages as well as COBOL and Commercial Translator, Further, a
COBOL or Commercial Translator program may utilize any of the lanquages
available with the 7058 Processor.

Machine Confiquration: A 705 Model II, 705 Model III or 7080 with a minimum of
eight tape units plus a card reader or additional tape unit for the source program.
The availability of additional tape units will normally result in increased speed
of compilation.

IBM Application & Systems Programs Library Abstract File Number  0705-SM-048

SORT 54

Abstract:

Purpose: Sort 54 is a generalized three-way merge sorting program. Itis
capable of modifying itself according to control card specifications.

Equipment cifications:

IBM 705 (Model I or Model II)
754 Tape Control

7 727 Tape Drives

717 Printer

Additional Remarks: Sort 54 incorporates checkpoint, restart, and interrupt
sort procedures. It accepts single or blocked fixed length records or single
variable length records.

IBM Application & Systems Programs Library Abstract File Number 0705-SM-049

SORT 54T

Abstract:

Purpose: Sort 54T is a generalized three-way merge sorting program. It is
capable of modifying itself according to control card specifications.

Equipment Specifications: IBM 705 (Model I or Model II)
777 Tape Record Coordinator
7 727 Tape Drives
717 Printer

Additional Remarks: Sort 54T incorporates checkpoint, restart, and interrupt
sort procedures. It accepts single or blocked fixed length records or single
variable length records.

IBM Application & Systems Programs Library Abstract File Number  0705-SM-050

SORT 57

Abstract:

Durpose: Sort 57 is a generalized four-way merge sorting program. It is
capable of modifying itself according to control card specifications.

Egquipment Specifications: IBM 705 (Model I or Model II)
2 777 Tape Record Coordinators
7 727 tape drives
717 Printer

Additional Remarks: Sort 57 incorporates checkpoint, restart, and interrupt
sort procedures. It accepts single or blocked fixed length records.

IBM Application & Systems Programs Library Abstract File Number 0705-SM-051

SORT 54/

Abstract:

Durpose: Sort 54/ is a generalized three-way merge sorting program, It is
capable of modifying itself according to control card specifications.

Equipment Specifications: IBM 705 Model IIT
754 Tape Control
7 727 Tape Drives
717 Printer

Additional Remarks: Sort 54/ incorporates checkpoint, restart, and interrupt sort

procedures. It accepts single or blocked fixed length records or single variable
length records.

IBM Application & Systems Programs Library Abstract File Number 0705-SM-052

SORT 54T/

Abstract:

Durpose: Sort 54T/ is a generalized three-way merge sorting program. It is
capable of medifying itself according to control card specifications.

Equipment Specifications: IBM 705 Model I
777 Tape Record Coordinator
7 727 Tape Drives
717 Printer

Additional Remarks: Sort 54T/ incorporates checkpoint, restart, and interrupt

sort procedures. It accepts single or blocked fixed length records or single
variable length records.

IBM Application & Systems Programs Library Abstract File Number 0705-SM-053

SORT 572

Abstract:

Purpose: Sort 574 is a generalized four-way merge sorting program. It is
capable of modifying itself according to control card specifications.

Equipment Specifications: IBM 705 Model IIT
2 777 Tape Record Coordinators
7 727 Tape Drives
717 Printer

Additional Remarks: Sort 572 incorporates checkpoint, restart, and interrupt
sort procedures, It accepts single or blocked fixed length records.

IBM Application & Systems Programs Library Abstract = File Number 0705-SM-054

SORT 80

Abstract:

Purpose: A generalized sorting program that will sort files of fixed- or variable-length
data records, single or blocked, on a control data word as long as 100 characters

and consisting of as many as five fields. To facilitate program scheduling, Sort 80

will use whatever tape units are specified in the control information supplied by the
user.

Optional features of Sort 80 include an Extended Sort made for sorting particularly large
files, and provisions for label processing and for the accumulation and checking of

hash totals. Exits areprovided at logical points in the program to allow the user to
include additional routines. Sort 80 also provides checkpoints, interrupt and restart
procedures, and routines which facilitate the correction, or deletion and later recovery
of unreadable records.

Equipment Specifications: 705 Model III or 708)
767 Data Synchronizer
4 Tape Drives



IBM Application & Systoms Programs Library Abstract  File Number 0705-SM-055

MERGE 80

Abstract:

Purpose: A generalized two- to ten-way merging program that will merge files
of fixed- or variable-length data records, single or blocked, on a control data
word as long as 100 characters and consisting of as many as five fields. To
facilitate program scheduling, Merge 80 will use whatever tape units are
specified in the control information supplied by the user.

Optional features of Merge 80 include provisions for label processing and for
the accumulation and checking of hash totals. Exits are provided at logical
points in the program to allow the user to include additional routines. Merge 80
also provides checkpoint, interrupt and restart procedures, and routines which
facilitate the correction, or deletion and later recovery of unreadable records.

Equipment Specifications: 705 Model I or 7080
767 Data. Synchronizer
4 tape drives

IBsi Application & Systems Programs Library Abstract File Number (705-UT-056

80 SERIES UTILITIES

Abstract:

Burpose: All "80 Series" utility programs except LOAD 80 and CLRMS8Q contain
routines that will check labels set up in conformance with IBM standards, if
desired,

Single Card Load (LOAD80): Loads standard 705 program cards from the card
reader or a 729 DS tape,

Clear Memory (CLRM80): Sets memory positions 00160 - 39999 (or 79999) to
blanks, and resets the accumulator and ASUs 01 - 11 without interrupting
automatic operation.

Expanded Loads (LLOAD81 and LOAD82): Load standard and/or expanded format
program cards from one or a combination of two input units. Both programs
feature the ability to locate a specified program on a tape.

Tape File Assembler (TPF180): Assembles tape files from cards or card images
on tape, Output may be fixed- or variable-length tape records, single or blocked.
Tapes must be used on 729 tape units,

Memory Print (MEPR80): Produces a printed listing of the contents of any tape
mounted on a 729 tape unit, either directly ona 717, 720, or 730 printer or ona
729 1 tape for later off-line printing,

Tape Duplication (TPDP80): Duplicates any 767 Data Synchronizer-controlled
tape or tapes, or any selected file or files thereon,

Equipment Specifications: 705 Model I, or
7080

A — 705
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IBM Application & Systems Programs Library Abstract

A —-709

File Number 0709-PR-083

704/703 INPUT/OUTPUT COMPATIBILITY PROGRAM

Abstract:

Purpose: To make possible the execution of 704 programs on the 709 by assuming
responsibility for all input/output functions, and to simulate 704 drum storage in
cores if drums are not present in the 739 system.

Library Abstract  File Number (709-C¥-070

7089 CARD CONVERSION

Abstract:

Purpose: This is a collection of four programs for conversion of card formats.
They are:

1. IBRBO1 Hollerith to BCD, or Column Binary to Row Binary
2. IBRBO3 BCD to Hollerith

3. IBRBOS Row Binary to Column Binary

4, IBRBO7 BCD to live image

Restrictions: Hollerith input may contain only those characters listed in Appendix I
of The Share 709 System (SOS) Manual, Part I, Preliminary Edition, July, 1958
including the symbols "normally not used". Any other character will cause an
error return,

Column binary input must be identified by 1's in the sign positions of the 9-left and
7-left words of the card image (corresponding to the control punches in a column
binary card). Absence of these bits will cause the routine to treat the image as
Hollerith, or to transfer to the error returns as specified by the calling sequence.

Timing:
IBRBO1 80-105 ms
IBRBO3 38 ms
IBRBOS 158 ms
IBRBO7 30-40 ms

Storage Requirements:

IBRBO1 258 + I/O words
IBRBO3 131 + I/O words
IBRBOS 66 + I/0 words
IBRB)7 182 + I/0 words

IBM Application & Systems Programs Library Abstract File Number 0709-FO-062

32K 709/7030 FORTRAN PROGRAMMING SYSTEM

Abstract:

Purpose: The IBM Formula Translating System, 32K 709/7090 FORTRAN, is

an automatic coding system for the IBM 703/7090 Data Processing System. More
precisely, it is a 709/7090 program which accepts a source program written in
the FORTRAN language, closely resembling the ordinary language of mathematics,
and which produces a machine-language object program ready to be run on a 709
or 7090. The system also contains the FAP Assembler and FORTRAN Monitor,
enabling jobs to be compiled, assembled, and executed automatically.

IBM Application & Systems Programs Library Abstract File Number 0709-PR-06)

139/90 9PAC

Abstract:

Purpose: 9PAC is a collection of three systems, known as File Processor, Reports
Generator and 9PAC Sort. They respectively maintain, write reports from, and
sort a file. The source language is written on a series of specialized forms and
describes the function to be performed or a pictorial view of the output reports.

I/0 is handled by the system and need not concern the programmer. The mode of
operation may be either compile and execute, or load and execute.

IBM Application & Systems Programs Library Abstract

SHARE OPERATING SYSTEM - IB MONITOR VERSION

Abstract:

Purpose: SOS is a set of components controlled by a one-phase monitor
operating on stacked jobs. The system compiles symbolic machine-oriented
language into condensed squozed form and/or performs one-pass loading of
squozed decks with symbolic modification. The output includes absolute decks,
listings, and new squoze deck. Features include programmer macros, library
facilities, system macros, and routines for symbolic debugging. Tape assign-
ments and system references are symbolic.

File Number 0709-PR-064

IBM Application & Systems Programs Library Abstract

SHARE OPERATING SYSTEM - SHARE MONITOR VERSION

Abstract:

Purpose: SOS is a set of components controlled by a three-phase monitor
operating on stacked jobs. The system compiles symbolic machine-oriented
language into condensed squozed form and/or performs one-pass loading of
squozed decks with symbolic modification. The output includes absolute decks,
listings, and new squoze deck, Features include programmer macros, library
facilities, system macros, and routines for symbolic debugging. The SOS
system includes job data editors operating to and following job execution. Tape
assignments and system references are symbolic.

File Number 0709-SI-071

IBM Application & Systems Programs Library Abstract

SIMULATE PERIPHERAL EQUIPMENT

Abstract:

Purpose: This is a collection of three programs to simulate ofi-line peripheral
equipment. They are:

1. IBRBO2 Card-to-Tape

2. IBRBO4 Tape-to-Card Hollerith
3. IBREO6 Tape-to-Card Binary
4. IBRBO8 Tape-to-Printer

Restrictions: Hollerith input may contain only those characters listed in Appendix I
of The Share 709 System (SOS) Manual, Part I, Preliminary Edition, July, 1958,
including the symbols "normally not used". Any other characters will cause an
error halt,

Column binary input must be identified by "control punches" in the sign positions
of the 9-left and 7-left words of the card. Absence of these punches will cause
the program to treat the card as Hollerith, or to come to an error halt, as
specified by the entry keys.

Only the first 72 columns of each card are used. Tape records may be any length,

Storage Requirements:

IBRBO2 407 words
IBRBO4 261 words
IBRBO6 188 words
IBRBOS 591 words

File Number 0709-SM-066

SORT 709

Abstract:

Purpose: This is a generalized sort program. This program uses a 2 through 5-way
merge, Input is binary or BCD from tape. The tape may consist of one or more
reels of fixed-length records. Input file is sorted into ascending sequence based
upon 1 through 5 control fields arbitrarily arranged within the record. The control
fields may have a total of up to 360 bits,

Use: Control cards specify record length, input and output blockings, control
fields, memory available, merge order, and tape units. Program may be in-
terrupted at any point and later restarted.
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IBM Appli

& Sy 18 Programs Library Abstract  File Number 0709-SM-067

GENERALIZED MERGE

Abstract:

Purpose: This is a generalized merge on 2, 3, 4 or 5 BCD or binary files,
The input may be one or more reels of fixed-length records. The files are
merged into ascending sequences on as many as 360 bits of controlled data
contained in up to 5 control fields. Output is in the same format as input, but
blocked as per control card. Sequenced input files may arise from splitting a
large file to stay within the capacity of Sort 709, or from batch processing.

Timing: Timing is essentially that of one-tape pass for the output file.

IBM Application & Systems Programs Library Abstract  File Number 07)9-UT-068

709 UTILITIES

Abstract:

Purpose: This is a collection of 8 utility routines:

RAFG generates a file of random binary or BCD digits.

90AL loads instructions punched in absolute octal with their alphabetic
mnemonic operation codes.

YMSG prints on-line messages.
TCMP compares two tapes word for word.

SEQK checks the sequence of a file of records. Records may be blocked
and have up to five control fields.,

SPTR provides a high-speed spot trace. The information is stored in
upper memory and prints upon completion of program.

TBLD builds short tapes for testing and other special purposes.

TD provides an octal or BCD print of tape.

1BM Application & Systems Programs Library Abstract  File Number 0703-UT-069

709 DATA PROCESSING PACKAGE

Abstract:

Purpose: The 709 Data Processing Package is a collection of miscellaneous program-
ming aids to the handling of commercial data on the 709, At present it consists of
generalized subroutines which permit numeric data to be converted from and to

binary and to be edited for visible output, and alphanumeric data to undergo movement,
validity checking, and comparison.



1BM Application & Systems Programs Library Abstract

File Number 1401-AT-017

1401 CARD SYSTEM ERROR-DETECTION AIDS

Abstract:

Purpose: To provide a simple 1401 system for checking out programs.
Method: Does not apply.

Restrictions, Range: Does not apply.

Storage Requirements: Does not apply.

A — 1401

Use of program:

The user's FORTRAN program statements, punched on cards, are
entered into the 1401 DPS, followed by the FORTRAN compiler, which
may be on cards or tape. The source program is translated by the

compiler into the equivalent 1401 machine language program in core
storage, ready for execution. A listing is provided during the

compilation which includes the source program statements, diagnostic
information relating to Lhe intelligibility and consistency of the source
program, and other useful information comprising a record of the
compilation.

Machine Confiquration:

For compilation of source programs:

Equipment Specifications: No special features required. 1 1401 Processing Unit (any model with 8000 or more
core storage positions)

Remarks: The programs provide a control card method for "patching" a 1401 program

with instructions that will either:

1. Halt the program at selected times;

2. Print selected areas of storage at selected times,

Advanced Programming Feature
High- Low- Equal Compare Feature

1tiply-Divide Feature
Means for conveniently removing the patches are also provided. Multiply-Divide Fe

1 1402 Card Read-Punch

1403 Printer (Model 1 or 2)

1BM Application & Systems Programs Library Abstract  File Number 1401-AU-037 1

One Tape Unit (Model 729 II, 729 IV, 729 V, 729 VI, or
7330) may be used if installed to store and load the
1401 FORTRAN compiler

1401 AUTOCODER PROGRAM

Sense switches may be used if installed to provide
a 1403 listing of the object program during various
stages of the compilation,

Abstract:

Purpose: To provide more powerful tools for programmers to enable them to con~
centrate their efforts on the problems of program logic rather than coding. In addition, iled s
to provide an extremely fast assembly system. For execution of compiled programs:

1401 Processing Unit (any model with 8000 or
more core storage positions)

Method: Does not apply. 1

stricti N qe: . .
Restrictions, Range: Does not apply. Advanced Programming Feature
q q St s . . y
Storage Requirements: Does not apply. High-Low-Equal Compare Feature
Equipment Specifications: 4000 core-storage positions

4 (four) 729 II or IV Tape Units Multiply-Divide Feature

1403 Printer Model 3 _
1402 Card Read. Punch 1 1402 Card Read-Punch
Advanced Programming Features 1 1403 Printer (Model 1 or 2)

High-Low-Equal Compare
Tape Units (Model 729 II, 729 IV, 729 V, 729 VI, or

Additional Remarks: 7330) - only as required for input and output data,

1. Some of the tools provided are: Sense switches - may be used if installed,
(1)  Macro instructions

(2) Literals

(3)  Symbolic origins

2. Compatibility with SPS is provided, IBM Application & Systems Programs Library Abstract  File Number 1401-10-040
3. Assembly is completely automatic,
v v v 1401 TAPE READING AND WRITING SUBROUTINES
4, Complete diagnostics are provided,
5, Many optional outputs are provided.
6. The user can provide his own macro-instructions and subroutines. Abstract:

Purpose: To provide 1401 users with closed subroutines which are consistent with

IBM Application & Systome Programs Library Abstract File Number 1401-FO-050 the Applied Programming Tape Standards for Tape Reading and Writing.

The Subroutines consist of a Tape Read/Write Routine, a Read Routine and a Write

1401 FORTRAN Routine.

Abstract: Included are:
Purpose: . Error checking procedures

Noise record procedures
Dumping of unreadable records
Statistics concerning retries.

1401 FORTRAN makes available to 1401 DPS installations the
established FORTRAN programming language, the principal use

of which is to describe solutions to scientific and engineering
problems. The FORTRAN compiler translates such descriptions,
or source programs, into 1401 machine language. Use of the
FORTRAN system will produce higher program writing efficiency;
i.e., more reliable programs produced more quickly. In addition,
because of the machine-independence of the FORTRAN language,
programs written in FORTRAN and tested on the 1401 can be applied
directly and quickly to any other machine for which a FORTRAN
system is available.

S

Method: Does not apply.
Restrictions, Range: Does not apply.

Storage Requirements: Does not apply.

Any 4K tape system
*Advanced Programming Features

Equipment Specifications:

1401 FORTRAN features are: 1) fast compiling speed, 2) operability
on a 1401 Card System (no tape required), and 3) "load-and-go" system

organization. *Necessary only with 1401 Read/Write Tape Routine

(Continued on next column)
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IBM Application & Systems Programs Library Abstract File Number 1401-10-085

IBM Application & Systems Prog File Number 1401-RG-048

Library Abstract

1401 INPUT/OUTPUT CONTROL SYSTEM

Abstract:

Purpose: The 1401 IOCS consists of a set of library routines which, when called
for in a 1401 Autocoder source program by macro instructions, are selected and
tailored and included in the object program. These routines perform I/O functions
and provide linkage to the user 's object program. The specific statements
generated at assembly time depend completely on the particular specifications
contained in the user's source program.

Use of Program: The 1401 IOCS library routines are to be placed in the 1401 Auto-
coder system (Version 3 or later Version) through a librarian run. .,

Machine Confiquration: The 1401 IOCS will perform the I/O functions and associated
housekeeping for tape, card reader, card punch and printer. The object machine
must have, in addition to any of the above I/O units, advanced programming features
and the high-low-equal compare feature. The amount of core storage required
varies widely from program to program and must be determined at assembly time.

1BM Application & Sy Prog Library Abstract  File Number 1401-LM-007

1401 REPORT PROGRAM GENERATOR
Abstract:

Purpose:

1401 RPG is a programming system which generates report
writing programs which are specified by the user in the RPG
language established for IBM 1400-series machines. The
generated report program will accept source data contained

in elther a card file, magnetic tape file or disk storage file.
The language facilitates specifying the classic report writing
functions of heading and detail lines, total lines controlled by
control field breaks, offset total printing, summary punching,
cross-fooling and calculation, page and serial numbering, etc.

‘The output report can be obtained at the printer, on cards,
on lape, or on any combination of the three.

Use of Program:

Reporl specifications, punched on cards, are enlered into
the 1401 DPS together with the RPG system deck. The output

1401 CARD SYSTEM SUBROUTINES

Abstract:
Purpose: To provide a few frequently used arithmetic subroutines.
Method: _Does not apply.
Restrictions, Range: Does not apply.
Remarks: Programs provided:
Multiply I (for storage space economy)
Multiply II (for speed economy)
Divide
Dozens-to-Units Conversion
Units-to-Dozens Conversion
Note: Closed subroutine linkage instructions provided.

IBM Application & Systems Programs Library Abstract ' File Number 1401-RG-045

FARGO (Fourteen-O-One Automatic Report Generating Operation)

Abstract:

DPurpose: To provide a simple-to-learn, easy-to-use method of converting account-
ing reports from unit record equipment (602A - 402 - 514 - 604 - 407 - 519 types)
to an IBM 1401 Data Processing System.

Programming Language: 1401 Symbolic Programming System

Method: Load & Go, which means there is no intermediate symbolic assembly
operations. This means that the FARGO condensed program decks with the
inserted control cards containing the report specifications are read into the 1401
followed by the report data cards, and the report is bequn when the first detail
card is read.
Range: 1. List or Tabulate with or without Summary Punching,

2. Print one full line of Report Heading on the 1st line of each
page of the report.

3. Print 1 or 2 full lines of Columnar or Field Headings on each page.
4, Control on a maximum of four fields of any length.

5. Group Indicate a maximum of four fields on the first line of each
minor control group.

6. Recognize up to 10 types of detail cards by any single column
character. If more than one card column must be tested to identify a given type of
card, a patch is required. Note: Each of the 10 types may be in separate card columns

1. Add, Subtract, Multiply*, Divide* operations may be performed
on Detail or Total lines. *These operations require Multiply/Divide feature.

8. Print multiple lines from one card (MLP),

isa hed deck conlaining the generated report program in
symbolic (1401 SPS) language. ‘This deck is further processed
by one of the 1401 assembly systems (SPS-1, SPS-2, or
Autocoder) to obtain the machine language report writing
program ready for loading.

Machine Configuration:
For report program generation:

1 1401 Processing Unit (any mode! with 4000 or
more Core Storage positions)

1 1402 Card Read Punch
1 1403 Printer (Model 1 or 2)

For report program execution:

1 1401 Processing Unit (any model - core storage
size required depends upon complexity of report)

1 1402 Card Read Punch
Tape Units (Model 729 II, 729 1V, 729 V, 729 VI, or 7330),
1403 Printer (Model 1 or 2), 1405 Disk Storage Unit ~
only as required for input data file and output report media.
Multiply-Divide Special Feature -~ may be used if installed.

Sense Switches Speclal Feature - may be used if installed
1401-SM-029

I1BM Application & Systems Programs Library Abstract File Number

1401 SORT I

Abstract:

Purpose: To provide a generalized 2-way SORT program for 1401 users.

The program internally sorts input records and merges the sorted blocks

into sequenced output records. SORT 1 may also be used as a merge program
if input tapes are already ordered.

Method: Does not apply.

Restrictions, Ranges: Does not apply.

Storage Requirements: Does not apply.

Equipment Specifications: 4000 positions of storage

High-Low-Equal compare
Minimum of four (4) tape drives
Additional Remarks:
1. SORT 1 may handle single or blocked records.
2. The sort will be on a maximum of five (5) control fields.,

3. SORT 1 will allow a maximum of 800 character blocking for single control
field records and 735 for multiple control field records.

(Continued on next page)



4, Restart procedure is provided before each pass.
5. Output can be reblocked.

6. SORT 1 will process input labels and provides the insertion of a different
output lable if desired.

1. Three (3) options are provided for disposing of unreadable records:

(1) Accept record by correcting invalid character
(2) Punch unreadable block
(3) Write unreadable block on fifth tape (if available),

IBM Application & Systems Programs Library Abstract  File Number 1401-SM-043

1401 SORT II

Abstract:

Durpose: To provide a sort program for advanced 1401 systems. The program
consists of an internal sort, which orders a large block of records internally,

and a two or three way merge which creates an ordered sequence as output.
Method:  Does not apply.
Restrictions, Range: Does not apply.

Storage Requirements: Does not apply.

Equipment Specifications: Minimum of 8000 positions of memory
High-Low-Equal Compare
Advanced Programming Features
Minimum of four (4) tapes

Additional Remarks:

1 SORT 1I is a generalized sort program adapted for a particular application
by use of a control card. It will adapt for 8K, 12K or 16K machines, and
may be used as either a two or three way merge.

2. Input records may be singly or multiply blocked.

3. A maximum of ten (10) control fields can be specified by the user,

4. The user may specify size of patch area desired. The program will modify

itself to reserve space for any specified patch. Convenient exits are
provided in the program.

5. The allowable blocking is dependent on machine size and patch size.

Maximum blocking for a 16K machine with no patch area is 3,999 characters,
6, Restart and unreadable record procedures are similar to those of SORT 1.
1401 SORT II

1. SORT II will handle both header and trailer labels and allows for new
labels if desired.

8, SORT II will specify both record count and hash total after Phase 1 and
on the completion of each pass.

9. Output may be reblocked if desired.

10. The program will optimize the internal sort and merge based on control

card parameters.

1BM Application & Systems Programs Library Abstract File Number 1401-SM-044

1401 MERGE I
Abstract:

Durpose: To provide a two, three, four or five way generalized merge program
for advanced 1401 systems.

Method: Does not apply.
Restrictions, Range: Does not apply.
Storage Requirements: Does not apply.

Equipment Specifications: Minimum of 8000 positions of memory
High-Low-Equal Compare
Advanced Programming Features

Minimum of three (3) tapes (Continued on next column)

A — 1401

Additional Remarks:

1, Merge II is a generalized merge program adapted from a control card
for each specific job,

2, The program can handle both blocked and unblocked records, with or
without header and/or trailer labels,

3. ‘The header and/or trailer labels may be altered by use of additional
label cards.

4, Output may be reblocked if desired by user,

5. The merge may be accomplished on a maximum of ten (10) control fields.

6. Patch area is provided for user application,

1. Unreadable record options are similar to those of 1401 Sort 1 and IL

IBM Application & Syatems Programs Library Abstract  File Number 1401-SP-021

SYMBOLIC PROGRAMMING SYSTEM 1 (SPS-1)

Abstract:

Purpose:  To provide a basic symbolic programming language and processor for
the IBM 1401.

Method: Does not apply.
Restrictions, Range: Does not apply.
Storage Requirements: Does not apply.

Equipment Specifications: 1400 positions of storage

1402 Reader-Punch
1403 Printer Model 1

Additional Remarks:

1. SPS-1 is designed to run on a machine with minimum hardware specifica-
tions.

2. Additional storage, up to 4000 positions is used if available.

3. Read release option used if available.

IBM Application & Syst Prog Library Abstract  File Number 1401-SP-030

SYMBOLIC PROGRAMMING SYSTEMS 2 (SPS-2)

Abstract:

Purpose: To provide a symbolic language processor for machines with greater than
4000 positions of core storage.

Method: Does not apply.

Restrictions, Range: Does not apply.
Storage Requirements: Does not apply.

Equipment Specifications: 4000 positions of storage

1402 Reader-Punch
1403 Printer, Model 1

Additional Remarks:
Additional storage, up to 16, 000 positions, is used if available,
1BM Application & Systema Programs Library Abstract

File Number 1401-UT-001

1401 CARD SYSTEM UTILITY PROGRAMS

Abstract:

Purpose: Utility Programs to loaa or to output programs and data.
Method: Does not apply.

Restrictions, Range: Does not apply.

Storage Requirements: Does not apply.

(Continued on next page)
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Remarks: Programs provided:

Clear Storage

Card Loader

Print Storage

Punch Storage
Punch-List-Sequence Check

Equipment Specifications: No special features required.

IBM Application & Systems Programs Library Abstract  File Number 1401-UT-026

IBM 1401 Card-to-Tape Utility Program

9. A count of the number of data cards read and of the records written,
exclusive of header and trailer cards and records, is printed out at
the end of each file. '

1BM Application & Systems Programs Library Abstract  File Number 1401-UT-028

1401 TAPE-TO-PRINTER UTILITY PROGRAM
Abstract:

DPurpose: 1. To enable the printing of various tape configurations in many print

configurations without the need for speciiic programs.

2. To simulate the 717, 720 and 730 oii-line printers for tapes prepared
on 700-7000 series computers.

Method: Does not apply..

Restrictions, Range: Does not apply.
Storage Requirements: Does not apply

Equipment Specifications: *1401 Model C3

1403 Model 2 Printer

1 (one) 729 Model II or IV
#1402 Card Read Punch
High-Low-Equal Compare

*May run on Model D3 if system tape produced on Model C3.

Additional Remarks:

Timing Varies according to record types (i.e. Fixed length or Variable length),
and according to spacing and skipping requirements. Fixed length records
which are single spaced obtain mazimum speed (600 lines/minute),

L Maximum block size allowable is 1496 characters without Editing; 1279
with Editing.

2. Multi-reel files and multi-file reels may be handled.

3. Sequence checking and exception testing are provided.

IBM Application & Systems Programs Library Abstract File Number 1401-UT-027

IBM 1401 CARD-TO-TAPE UTILITY PROGRAM
Abstract:

Purpose: The Card-to-Tape program provides for writing information contained
in punched cards onto magnetic tape.

Method: Does not apply.

Restrictions, Range: Does not apply.

Storage Requirements: Does not apply.

1401 Model C3

High-Low-Equal Compare

1402 Model 1 Card Reader-Punch

1 (one) 709 Model I or IV
1403 Model 2 Printer

Equipment Specifications:

Additional Remarks:

1. Input record in from 1 to 99 cards.

2. Rearrangement of input prior to output is allowed.

3. Up to 16 fields may be selected for output.

4, Blocking of 1499 characters of BCD records and 1599 characters for
Column Binary records.

5. Sequence checking of cards and records can be performed.

6. An exception record procedure is provided.

1. Header and trailer labels may be inserted.

8. Column Binary records and intermixed Column Binary and. BCD records

can be written on tape if the 1401 system being used has the Column
Binary Device. (Continued on next column)

1401 TAPE-TO-CARD UTILITY PROGRAM

Abstract:

Purpose: To transfer information recorded on magnetic tape into punched cards,
with a variety of output column designations.

Method: Does not apply.

Restrictions, Range: Does not apply.
Storage Requirements: Does not apply.

1401 Model C3

1403 Model 2 Printer

729 Model 2 or 4 Tape Drive
1402 Card Reader-Punch
High-Low-Equal Compare

Equipment Specifications:

Additional Remarks:

Timing: Varies from 200 to 250 c. p. m., depending upon the number of

options desired by the user.
1 Maximum block size allowable 1197 characters.
2. Additional information not contained within the record may be punched.
3. Field sequence checking and field selection is permitted.
4. Multiple file reels are processed according to the user's specifications.
5. Exception record pre and card numbering is allowed.
6. Header and Trailer labels are optionally treated.

IBM Application & Systems Programs Library Abstract File Number 1401-UT-039

MULTIPLE UTILITY PROGRAM FOR IBM 1401 TAPE SYSTEM

Abstract:

Purpose: To simulate current ofi-line processing b} 700 series equipment, and
allow any combination of Tape-to-Card, Tape-to-Printer and Card-to-Tape
operations to be performed at the same time.

Method: Does not apply.
Restrictions, Range: Does not apply.
Storage Requirements: Does not apply.

1401 Model C3

1402 Reader-Punch

1403 Model 2 Printer

729 Model 2 or 4 Tape unit (as many as user
desires for 1, 2, or 2 simultaneous operations)
High-Low-Equal Compare

Advanced Programming Features

Column Binary feature (if user desires)

*Print Storage

Equipment Specifications:

*Print Storage is not a mandatory specification. More rapid processing of data
will occur when this feature is a part of 1401 system.

Additional Remarks:
Timing Maximum speed will be effected when any one single operation is
being performed. Tape-to-Printer 600 1pm, Card-to-Tape

800 ¢/pm, Tape-to-Card 250 ¢/pm.

When more than one operation is desired simultaneously, the
following time speeds are applicable:
(Continued on next page)
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Multiple Utility Program for IBM 1401 Tape System All of the programs provide for all 1/O error checking. The programs utilizo
one or two access arms depending upon the number available, If there are two
arme, and one fails, the program will continue to operate with one arm,

Card-to-Tape - Tape-to-Printer, single space printing 510 c & 1/pm,
Card-to-Tape - Tape-to-Printer, 1st character forms control 400 ¢ & 1/pm. Machine Configuration:
Card-to-Tape - Tape-to-Card, 310 card read, 160 card punch/pm.
Tape-to-Printer - Tape-to-Card, 3251/pm, 160 c/pm. 1 1401 Processing Unit (4000 core storage positions are minimum)
Card-to-Tape - Tape-to-Printer, Tape-to-Card 275 1/pm. 275 card read, 1 1402 Card Read-Punch
140 card punch/pm. 1 1403 Printer (Model 1 or 2)
1 1405 Disk Storage Unit (Model 1 or 2)
o

1. High and low densities may be intermixed on the several tape drives while lor2 Tape Units (Model 729 II, 729 IX, 729 V, or 7330) may be uscd if data
running simultaneous operations. is on tape.
2. Binary and BCD operations may be processed at the same time except that

the same operation (i. e., Taoe-to-Card BCD as operation #1, and Taoce-to-
Card Binary as operation #2) is not permitted,

3. Any combination of the following may be processed at the same time ider-  IBM Application & Sy Programs Library Abstract File Number 1401-UT-086
ing the restrictions stated in 2 above: Tape-to-Card BCD, Tape-to-Card
Binary, Card-to-Tape, BCD, Card-to-Tape Binary, Card-to-Tape processing
files containing both Binary and BCD records, and Tape-to-Printer. Only
Tape-to- Printer may be blocked and to a maximum of 1000 characters. 1401-1009 UTILITY PROGRAMS

4. Interrupt (switch E) allows interruption of processing to delete or activate
additional functions after which the program continues governed by the new
sense switch settings.
Abstract:

Purpose: The 1401-1009 Utility transmits data to or receives data from another
IBM Application & Systems Programs Library Abstract  File Number 1401-UT-051 terminal on either cards or magnetic tape.

Use of Program:  The four uses are:

FILE UTILITIES .
1. Transmit data from cards - blocked or unblocked.

Abstract: 2. Transmit data from magnetic tape.
Purpose: This is a set of six independent programs to perform many common 3. Receive blocked or unblocked data on cards.
tasks associated with the 1405 disk storage. The programs are: Clear Disk, i

Disk to Printer, Tape to Disk, Disk to Tape, Card to Disk, and Disk to Card. 4. Receive data on tape.

Use: Control cards are used to specify the affected portions of the disk file. Machine Confiquration:

Restrictions: The Tape to Disk and Card to Disk are companion programs to 1 1401 Processing Unit with 4000 or more Core Storage positions
the Disk to Tape and Disk to Card programs, and are designed to load the data Sense Switches special feature is required
generated by these programs. Memory requirements are from 2K to 4K, depending .

upon which program is used. 1 1402 Card Read Punch

Equipment Specifications: 1401 Model F, 1402, 1403, 1405, tape drives as required 1 1009 Data Transmission Unit

for programs. Serial I/O Adapter

1  Tape Unit (Model 729 II, 729IV, 729V, or 7330) is optional

1BM Application & Systems Prog: Library Abstract  File Numb 1401_UT-057

FILE ORGANIZATION ROUTINES

Abstract:

Purpose:

The chaining method of File Organization is an efficient method of handling the
problem of duplicate file addresses, when control data (item number, man number,
etc.) are converted to disk storage addresses. The 1401-1405 File Organization
Program will efficiently load and maintain a ch d disk file so as to minimize
the amount of unused storage, as well as the retrieval time for each record,

1401 File Organization fecatures are: 1) an edit program which will edit a symbolic
version of the program so as to provide the most efficient program for any size
1401, 2) ability to make additi and deleti to a ¢hained file, 3) load and
add trailer records to a file, 4) unload a file onto cards or tape for reorganization,
5) an audit list consisting of the ‘control data of records being loaded and their
addresses, 6) input data records may be on card or tape.

Use of Program:

The Load and Additions programs are used in conjunction with the edit program.
The user provides the specifications of his file and machine in a control card
which is examined by the edit program to create a symbolic version of the load
and additions programs which meet those specifications, The edited program
and the users conversion routine (routine to convert control data to disk address)
are assembled with either SPS or Autocoder, The assembled program will then
load the users data file (on card or tape) with a given format onto the disk file in
the desired area. The program will create the necessary chain linkages.

The remaining programs are not edited, but must be assembled with the users
conversion routine, The control card is examined at object time and the users
data is operated upon according to the specifications in the control card,
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1410 PAT UTILITY SYSTEM (10/20K)
Abstract:

Purpose: The 1410 PAT system facilitates the testing of newly developed
T410 programs by reducing the amount of machine time and programmer
cffort required during the testing stage of program development. In
addition to the automatic testing facility, the PAT system provides a
number of 1410 card, tape and 1405 disk utility programs.

Usc of Program: At the dircction of the uscr and under controlof a
PAT program, the PAT routines arc arranged on a PAT tape in con-
junction with the programs to be tested. The routines and programs
are arranged in the order they are to be exccuted. Testing the pro-
grams merely requires the loading of the PAT tape and an identification
card for each program to be tested,

Machine Configuration: The 1410 PAT System (10/20K) requires an
TBM 1410 system with the following minimun configuration:

10, 000 positions of corc storage

IBM 1402 Card Read-Punch

IBM 1403 Printer, Model 2

2 IBM 729 11, 729 1V, or 7330 Magnectic
Tape Units on Channcl onc (1)

1BM App & Syst Pr Library Abstract File Number 1410-AT-105

IBM Application & Systems Programs Library Abstract ‘'
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File Number 1410 AU-906

1410 AUTOCODER

Abstract:

Purpose: The 1410 Autocoder relieves the user from writing his routines
in machine language. He can write his routine using a well defined set
of mnemonic operation codes in conjunction with useful and significant
labels, which he defines, and then pr with der to prod

an operating system deck, He may also write macro statements and
include subroutines in the library. A more detailed description of this
program is contained in the Autocoder bulletin listed in the references.

Usc of Program: The source symbolic program is set up in aprescribec
manner and is operated on by the Autocoder to produce an opcrating

system deck,

Machine Configuration: The machine configuration required by the
Autocoder is:

1. Minimum of 20 K storage.

2, Four IBM 729 II, IV, or 7330 Magnetic Tape Units.
3. An IBM 1402 Card Read Punch. *

4. AnIBM 1403 Printer, model 2. %

*Options are available to trade 1, 2, or 3 magnetic tape units for the
1402 and 1403 unit record devices.

IBM Application & Systcms Programs Library Abstract  File Number 1410-CB-912

1410 PAT UTILITY SYSTEM (40K)

Abstract:

Purpose: The 1410 PAT System facilitates the.testing of newly-developed 1410
programs. This automatic testing procedure reduces the amount of machine time
and programmer cffort required during the testing stage of program development.
The PAT System also lerds itself to remote testing. The PAT System provides the
automatic testing facility plus a number of 1410 card, tape, and 1405 disk utility
programs.

Use of Program: The 1410 PAT System compriscs a series of program testing
routines and utility programs that, at the direction of the user and under control
of the PAT program, are arranged in conjunction with the program to be tested on
a PAT tape.

The routines and programs are arranged on tape in the order they are to be exccuted.
Testing the program merely requires the loading of the PAT tape and an identification
card for cach program to be tested. The routincs and programs on taps are auto
matically executed in predetermined scquence.

Machine Configuration: The 1410 PAT System requires:

a. ‘An IBM 1110 with 40K positions of core storage

b. AnIBM 1402 Cavd Reader-Punch

c. AnIBM 1403 Model 2 Printer

d. At least two IBM 729 or 7330 Tape Units on Channel one (1).

I1BM Application & Systems Programs Library Abstract File Number 1410-AU-102

1410 BASIC AUTOCODER

Abstract:
Purpose: The 1410 Basic Antocoder relieves the user from
writing his ti in hi He may now write

his routine using a well defined set of mnemonic operation
codes in conjunction with useful and significant labels, which
he deﬂnes, and then processes them with Basic Autocoder to
g object If the user requires a
more detaued dencriptlon of this program, he may obtain it
by ing the Basic A der Bulletin listed in the
references.

d H

Use of Program: The source symbolic program is combined
with this program in a predescribed manner and is operated
on by the compiler to produce an operating abject program.

Machine Configuration: The machine configuration required
by the Basic Autocoder program is:

1. Minimum of 10,000 core locations.
2, One 1402 Reader-Punch.
3. One 1403 Printer.

IBM Application & Systems Programs Library Abstract

1410 COBOL PROCESSOR
Abstract:

Purpose: 1410 COBOL Processor accepts programs written in the
COBOL b1 language as input and produces complete object programs
to perform the functions specified in the source statements.

Use of Program: The process involves a COBOL run (which produces
COBOL diagnostics and the source program translated into Autocoder
language and format) followed by an Autocoder run (which produces
the object program assembly listing and a condensed deck). The

is i and if

P

(1) no serious diagnostic errors are discovered, and

(2) if the system configuration provides tape input to the
Autocoder Processor.

Machine Con(iguration: Basic requirements are:

1. Minimum of 20 K storage.

2. AnIBM 1402 Card Read Punch, model 2.

3. AnIBM 1403 Printer, model 2.

4. Four IBM 729 II, IV or 7330 Magnetic Tape Units (may be
intermixed).

File Number 1410-FO-913

1410 FORTRAN II PROCESSOR

Abstract:

Purpose: The 1410 FORTRAN (FORmula TRANSslating) II Processor
is a 1410 machine-language program. This program converts a
source program written in the FORTRAN II language (which closely

b the 1 h ) into an object program
ready to run on the IBM 1410. The FORTRAN processor thus makes
it possible for personnel trained in mathematics but not in programming
to prepare problems for the computer,

Use of Program: The processor is used in two phases: a FORTRAN
phase and an Autocoder phase. During the FORTRAN phase, the
processor compiles a symbolic prog: in der format, During
the Autocoder phase, the pr rts this A der program
into a 1410 object program.

Machine Configuration:
use of the program are:

requirements for the

20, 000 positions of core storage
1 IBM 1402 Card Read-Punch, Model 2
1 IBM 1403 Printer, Model 2

4 IBM 729 II, IV, or 7330 Magnetic Tape Units
(may be intermixed)

55



56

IBM Application & Systems Programs Library Abstract ' File Number 1410-I0-909

1410 INPUT/OUTPUT CONTROL SYSTEM (CARD/TAPE 10CS)

Abstract:

Purpose: The 1410 Card/Tape IOCS relieves the user from coding input
and output routines for unit record equipment and ntagnetic tapes. It
enables the programmer to handle logical records merely by using GET,
PUT, and related IOCS macro-instructions. The blocking and deblocking
of r ds is handled ically by IOCS. Also, IOCS can be instructed
to provide the coding required for the overlapping of input and dutput
operations with processing if the 1410 is equipped with the Overlap and
Priority special features,

Use of Program: For each program which is to utilize the JOCS, the
programmer must:

1. Use thc IOCS macro-instruction in his program.

2. Write one set of DIOCS statements.

3. Write one set of DTF statements for each file used by his
program.

4. Write proper DA statements for each area used by the I0CS.

The IOCS routines are generated by the Autocoder and placed in the user's
program when it is compiled.

Machine Configuration: IOCS has no machine configuration requirements.
Autocoder configurations are, of course, required during IOCS generation

1BM Application & Systems Programs Library Abstract  File Number 1410-10-911

1410 INPUT/OUTPUT SYSTEM FOR 1405 DISK STORAGE

Abstract:

Purpose: The 1405 Disk I0CS provides several macro-instructions and
related routines that handle the scheduling of 1405 input and output operations
for random and/or sequential processing.

Use of Program: This IOCS is used in conjunction with 1410 Card/Tape
IOCS. The appropriate disk 1/0 routines are generated by 1410 Autocoder
according to file specifications and placed in the user's program when it
is compiled.

Machine Configuration: The machinc configuration required by the

Tnput/Output System for 1405 Disk Storage is:

1. Minimum of 20K storage
2. 1405 Disk storage
3. Processing Overlap and Priority special features.

1BM Application & Systems Programe Library Abstract ~File Number 1410-PR-108

Use of Program: A control card and specifications cards must be
placed at definite points in the RPG condensed deck. The standard
card loader is used.

Machine Configuration: The 1410 Card RPG will handle card input
and card-printer output only. Machine requirements are:

10K storage
1402 card reader/punch
1403 printer (either 100 or 132 character positions)

The report program generated by RPG will have machine requirements
dependent on the specifications provided. The minimum would be:

10K  storage
1402 card/reader punch

1BM Application & Sy Prog Library Abstract  File Number 1410-RG-910

1410 REPORT PROGRAM GENERATOR (CARD/TAPE/1405 - DISK RPG)

Abstract;

Purpose: The 1410 RPG accepts report specifications and produces a
symbolic program deck (Autocoder format) for the desired report program.
The generated report program can produce a wide range of formats,
extracting its data from a card, tape or disk file (one only) and performing
calculations at any point in the reporting process. RPG-generated programs
utilize the 1410 IOCS.

Use of Program: A control card and the report-specifications cards are
placed in proper order in the card reader. The Processor Operating
System Tape, 1410-PR-108, and one work tape are used in the RPG run.
An Autocoder run must follow to produce the program deck for the report
program. The output of the generated program can be a printed report
and/or punched cards, or tape records in the move mode, even parity.

Machine Configuration:

Minimum requirements are --

1. For RPG (to generate the report program) - 1410 system, ..
20 K storage...1402 Card Read Punch. ..two magnetic tape
units (729 II, 1V, or 7330).

2. For Autocoder (to assemble the report program) - 1410 system. ..
20 K storage. ..1402 Card Read Punch. ..four magnetic tape
units (729 I, IV, or 7330)...1403 Printer, model 2. (See
configuration of Autocoder for options.)

3. For the report program (to produce the report) - 1410 system. ..

20 K storage. .. 1402 Card Read Punch...other 1/O units
appropriate to the program.

IBM Application & Systems Programs Library Abstract File Number 1410-SI-.042

PROCESSOR OPERATING SYSTEM TAPE

Abstract:

Purpose: This is a systems tape containing the following 7 programs:

1410-SV-907 System Supervisor
1410-AU-906 Autocoder
1410-I0-909 IOCS Card/Tape
1410-10-911 I0CS 1405 Disk
1410-RG-910 Report Program Generator
1410-CB-912 COBOL 61
1410-FO-913 FORTRAN II
IBM Application & Sy Prog; Library Abstract = File Number 1410-RG-103

1410 CARD REPORT PROGRAM GENERATOR

Abstract:

Purpose: The 1410 Card RPG condensed deck accepts specifications
and produces a symbolic deck in Basic Autocoder for a rcport pro-
gram, Processing is ial, without all for overlap and
priority, both in RPG itself, and in the generated report program.
The latter can produce reports in a wide range of formats, extracting
its data from a card file and performing calculations very much.after
the fashion of an IBM 407 Accounting Machine, save that multiply,
divide and compare, in addition to more basic calculations, may be
performed at any point in the total reporting process,

Simulation of the 1410 with the 704/709/7090

Abstract

Purpose: The program enables the user to test and correct 1410 programs
prior to installation of an IBM 1410 data processing system. The system
will trace or dump simulated programs,

Restrictions: The program simulates standard card and tape systems.
The simulated 1410 has 20,000 core storage positions. Using Basic
Autocodes the simulator will assemble 1410 programs. A maximum of
one disk of 1405 storage can be simulated.

Timing: The 709 takes approximately 20 times longer than if the program
was running on a 1410,

Equipment Specifications:
32, 676 words of core storage

g
4 tape units + 1 for simulated 1410 tape units + 2 for disk
Additional Remarks: This program is distributed on a card deck.

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1410-SI-101

SIMULATION OF THE IBM 650 ON THE IBM 1410

(Continued on next page)
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Abstract:

Purpose: The 650 Simulation provides means to run 650 programs
on a production basis on the 40K 1410. If the user requires a
more detailed description on the program, he may obtain it by
requesting the Simulation of IBM 650 on IBM 1410 Bulletin,

Use of Program: The 650 Simulation is to be entered into the
1410 along with control information indicating the system being
simulated. Then the 650 program is run monitored through the
650 Simulator Program.

Machine Configuration: The machine configuration required by
the Simulation of IBM 650 on IBM 1410 program is:

1.  Minimum of 40,000 core locations.
2. One 1402 Reader-Punch.

1BM Application &k Systems Programs Library Abstract File Number 1410-SM-110

1410 SORT 10
Abstract:

Purpose: Sort 10 is a generalized sorting program which
employs from 1 to 5 IBM 1405 Disk Storage Units and the
Processing Overlap and Priority Special Features. Input
records can be either on tape or in disk storage and can be
fixed or variable length, single or blocked. Output will be
on tape in ascending order.

Use: A minimum of four control cards must be prepared by the
user prior to operating Sort 10 on the 1410, These cards supply
the program with information it nceds to make itself apecific
for the data characteristics and for the machine configuration.

Machine Configuration: Sort 10 requires an IBM 1410 Data

Processing System with the g config

a) 20, 000 positions of core storage.

b) 1 IBM 1405 Disk Storage Unit.

<) Processing and Overlap Special Features.

d) 1 IBM 729 II, 729 IV or 7330 Magnetic Tape Unit.
e) 1BM 1402 Card Read-Punch, Model 2.

If storage size is 40K, Sort 10 will use the additional storage, when
necessary, to increase the size of its input/output areas and work
areas.

SORT/MERGE 11

Abstract:

Purpose: Sort-Merge 11 is a generalized un-buffered tape sorting
and merging program designed to permit either the sorting or the
merging of data so as to produce ordered output data., Input records
can be fixed or variable length, single or blocked. Output can be
either in ascending or descending order. Any order of merge up to
5-way may be employed.

Use: A minimum of two control cards must be prepared by the user
prior to operating Sort/Merge 11 on the 1410, These cards supply
the program with information it needs to make itself specific for the
function to be performed, for the data characteristics and for the
machine configuration,

Machine Configuration: Sort/Mecrge 11 requires an IBM 1410 Data
Processing System with the following minimum configuration:

a) 20, 000 positions of core storage

b) 4 IBM 729 11, 729 IV, and/or 7330 Magnetic Tape Units (may
be inter-mixed) if Sort/Mexrge 11 is to function as a Sort. (To
perform a 2-way Merge, only three tapes are needed.)

c) 1BM 1402 Card Read-Punch Model 2,

If storage size is 40K, 60K or 80K, Sort/Merge 11 will use the
additional storage, when necessary, to increase the size of its
Input/Output Areas and Work Arcas.

IBM Application & Systems Programs Library Abstract  File Number 1410-SM-112

SORT/MERGE 12

Abstract:

Purpose: Sort - Merge 12 is a generalized tape

sorting and merging program which employs the processing
Overlap and Priority Special Featurcs. It is designed to permit
either the sorting or the merging of data so as to produce

(Continued on next column)
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ordered output data, Input records can be fixed or variable
length, single or blocked. Output can be either in ascending
or deaconding order. Any order of merge up to 5-way may

be employed.

Uso: A minimum of two control cards must be prepared by the

user prior to oporating Sort/Merge 12 on the 1410, These cards
supply the program with information it noeds to make itself

specific for the function to be performed, for the data characteristics
and for the machine configuration.

Machine Configuration: Sort/Merge 12 requires an IBM 1410 Data
Procenasing System with the following minimum configuration:

a) 20,000 positions of core storage

b) Processing Overlap and Priorxity Special Features

c)  41BM 729 I, 729 1V, and/or 7330 Magnetic Tape Units (may
be inter-mixed) if Sort/Merge 12 is to function as a Sort. (To
perform a 2-way Merge, only three tapes are nceded.)

d) IBM 1402 Card Read-Punch Model 2.

IBM Application & Systems Programe Library Abstract File Number 1410-SV-907

File Number 1410-SM-111

1410 SYSTEM SUPERVISOR

Abstract:

Purpose: The System Supervisor has several functions in the operation
of the Processor Operating System Tape.

1. In the role of a Supervisor, it picks up information from
control cards and, acting upon this information, positions
the System Tape, calls in the required phase or program
and then turns control over to the program called.

2. The System Supervisor also lishes the duplication
of new system tapes as well as the maintenance of the
system tape.

3. Another part of the System Supervisor is the Library
PRINT Program, which prints any desired section of the
library that is on the Processor Operating System Tape.

Use of Program: The System Supervisor consists of three programs
contained in the system tape. They are self loading, or are called
by control cards, and perform the functions listed above as directed
by control information.

Machine Confi ion: The hine configuration required by the
System Supervisor for system maintenance runs is:

1. Minimum of 20 K storage.
2. Two IBM 729 I, 1V, or 7330 Magnetic Tape Units,
3. IBM 1402 Card Read Punch.

The machine configuration for the individual programs on the Processor
Operating System Tape are specified in the Abstracts of the programs.
The 1410 Autocoder has the largest minimum requirement.

IBM Application & Systems Programs Library Abstract File Number 1410-UT-106

1410 UTILITY PROGRAMS

Abstract:

Tape File Generato

This program preparcs unblocked tape files from
1 h ca: d

Tape File Generator B. This program generates blocked and unblocked tape
Tiles from fixed length card recoxrds.

Tape Compare Program. This program compares the contents of two maguetic
tapes, cach of which can be in odd or cven parity, and high or low density. They
may have fixed or variable-length rccords and may be blocked or unblocked.
Only one file can be comparcd on a run, and the comparison may start at any
file or record on either tape. If the records are not identical, they will be
written out.

Tape Duplicate Program. This program dupli the of one magneti
tape on a second tape. The duplicated tape can be written in high or low density
and in odd or even parity, regardless of the density and parity of the original

tape. The original tape may contain fixed or variable-length rccords, and may
be blocked or unblocked. Up to nine files of a multi-file reel can be duplicated.

Snapshot Program . The Snapshot Program is a program testing aid. It points
out the contents of a specified arca of core storage following the exccution of any
specificd instruction in the object program. Following the execution of the
Snapshot Program, control is returned to the object program. The Snapshot
Program also prints the contents of the Index Registers and the scttings of the
HIGH-LOW-EQUAL, ARITHMETIC-OVERFLOW, or ZERO RESULT indicators.

Storage Print Program . The Storage Print program prints out the entire
contents of 1410 core storage. Substitule characters arc uscd in place of those
not available on the user's 1403 Printer. Word marks are represented by the
digit "1" printed abovc the chavacter with which the word mark is associated.
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1410-1405 DISK UTILITY PROGRAMS

Abstract:

Clear Disk Program. The Clear Disk Storage Program erases all
data in all or selected portions of disk storage by writing blanks. The
user also has the option of filling these areas with any one of the other
63 valid characters, and the ability to write a six-digit address in the
first six positions of each sector cleared by this program.

Disk-to-Tape Program, The Disk to Tape 'A' Program enables the
user to preserve data contained in all or selected portions of a disk
file before that data is updated or altered.

Tape-to-Disk Program. The Tape to Disk 'A' Program enables the
user to reload into disk storage all or selected portions of the tape
records that have been unloaded by the Disk to Tape Program.

Disk-to-Printer Program. The Disk to Printer Program is used
to print out on the IBM 1403 Printer data contained in all or portions
of a disk file.

Disk File Generator. The Disk File Generator enables the user to
load data from punched cards into disk storage.

Use of Programs: The 1410-1405 Disk Utility Programs are used in con-
j ion with a Machine Specificati Card, and with Area Control
Card(s). The programs will allow the user to clear all of disk storage
or selected areas of it to blanks or any other allowable character,
generate data in all or selected areas of disk storage, write the
contents of all or selected areas of disk storage on tape or on the
printer, and reload areas of disk storage that were previously
written on tape. The smalilest area that may be acted upon, however,
is a single track of ten sectors.

Machine Configuration
Basic Requirements for all programs.
Each program requires a minimum of:
10,000 positions of core storage
1 IBM 1405 Disk Storage Unit, Model 1 or 2
1 IBM 1402 Card Reader Punch

Additional requirements:

1410-1405 Disk-to~Printer Program
11IBM 1403 Printer, Model 1 or 2

1410-1405 Disk-to-Tape Program
TIBM 729 1T, 729 IV, or 7330 Magnetic Tape Unit

1410-1405 Tape-to-Disk Program
11IBM 729 II, 729 IV, or 7330 Magnetic Tape Unit

IBM Application & Syst Prog; Library Abstract File Number 1410-UT-117

1410-1405 DISK FILE PROTECTION PROGRAMS
Abstract:

Disk-to-Tape with Overlap. The Disk-to-Tape File Protection
Program enables the user to preserve data contained in all or
specified portions of a disk file before that data is updated or
altered. Because of the utilization of the Overlap special feature
this program is y faster (approxi ly 35%) than the
DISK - TO-TAPE utility program. This program is primarily
written to be used in conjunction with the users production programs.

Tape-to-Disk with Overlap. The Tape-to-Disk File Protection
Brogram enables the user to reload into disk storage all or
specified portions of the tape records that have been unloaded by
the TAPE-TO-DISK File Pr ion Program. B of the
utilization of the Overlap special feature this program is con-
siderably faster (approximately 20%) than the DISK-TO-TAPE
utility program. This program is primarily written to be used
in conjunction with the users production programs.

Use of Programs

These File Protection Programs can only be used on a machine
-that has the Processing Overlap apecial feature, and only full
tracks are written and loaded. The programs are used in con-

i ion with a Machine Sp Card, and with Area Control
Card(s). The user can unload onto tape or reload from tape either
a complete disk file or selected areas of the file. Either the Move
mode or the Load mode may be used.
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IBM Application & S8ystems Programs Library Abstract  File Number 1620-FO-003

1620 FLOW TRACE PROGRAM
Abstract:

Purpose: To enable the programmer to check that the path (flow) of his program
is correct. Should the program deviate from the expected, the trace helps
localize the trouble.

Method: The trace program detects every branch that actually occurs in the
object program, types the address of the branch instructor and the address to
which it branched.

Restrictions, Range: Cannot discontinue the trace in the miadle of the subroutine
linked to the main program by a BT or a BTM and a BB instruction,

Storage Requirements: 631 positions of core storage. Program is relocatable.
Equipment Specifications: 1620 with paper-tape reader. No restriction on 1620

core storage (20K, 40K, 60K). Trace output is via typewriter. Cannot be used
on machines with Indirect Addressing feature.

IBM Application & Systems Programs Library Abstract File Number 1620-AT-014

1620 SELECTIVE TRACE PROGRAM
Abstract:

Purpose: To provide more detailed checking than the FLOW TRACE PROGRAM,
To help pinpoint the exact location of the trouble. To enable the programmer to
check each instruction as it appears in memory and the data fields as they are
manipulated.

Method: Not applicable.

Restriction, Range: If instruction contains a record mark, only that part of the
instruction up to, but not including the record mark, will be typed. Cannot
terminate the trace during the execution of a subroutine linked to the program
with a BT or BTM and a BB instruction,

Storage Requirements: Program requires 2443 core locations, The small para-
meter table (containing start trace & stop trace addresses) is located at the end

of the program and the additional storage required by the table will vary depending
upon the number of parameters specified. The program is completely relocatable.

IBM Application & Systems Programs Library Abstract File Number 1620-FO-001

1620 FORTRAN (Tape)
Abstract:

Durpose: Program converts source program written in FORTRAN language
into machine language instructions.

Method: Not given.

Restrictions, Range: P issible FORTRAN 1 is a subset of 704/709/
7090 FORTRAN language. Number of symbols is limited to 300.

Storage Reguirements: Requires 20, 000 storage positions 1620.

Equipment Specifications: 1620 CPU
1621 Paper Tape Reader
961 Tape Punch

1623 Core Storage Unit may be added, at the user's

option.

IBM Application & Systems Programs Library Abstract File Number

1620-FO-002

FORTRAN with FORMAT FOR PAPER TAPE
Abstract:

Purpose: Program converts source program written in FORTRAN language into
machine language instructions.

Method: Not given.

Restrictions, Range: Permissible FORTRAN language is a subset of 704/709/7090
FORTRAN language. Number of symbols is limited to 300. The program will
process FORMAT statements.

Storage Requirements: Requires 20, 000 storage positions 1620.

1620 CPU

1622 Card Read-Punch Unit

1623 Core Storage Unit may be added, at the
user's option.

Equipment Specifications:

IBM Application & Systems Programs Library Abstract File Number 1620-FO0-004

FORTRAN With FORMAT

Abstract:

Purpose: Program converts source program written in FORTRAN language into
machine language instructions.

Method: Not given.

Restrictions, Range: Permissible FORTRAN language is a subset of 704/709/7090
FORTRAN language. Number of symbols is limited to 300. The program will
process FORMAT statements.

Storage Requirements: Requires 20, 000 storage positions 1620.

Equipment Specifications: 1620 CPU
1621 Paper Tape Reader
961 Tape Punch
1623 Core Storage Unit may be added, at the user's
option.
IBM Application & Systems Prog; Library Abstract  File Number 1620-FO-005

FORTRAN PRE-COMPILE FOR PAPER TAPE

Abstract:

Purpose: This program detects and permits correction of errors in a FORTRAN
source program before the object program is compiled. The Pre-Compile detects
many of the more common programming errors in individual source statements,
and indicates possible logical errors in the source program as a whole.

Storage Requirements: 20, 000 positions.

1620 CPU
1621 Paper Tape Reader

Equipment Specifications:

1BM Application & Sy P 1620-FO-006

Library Abstract  File Numb

1620 FORTRAN (Card)
Abstract:

Purpose: Program converts source program written in FORTRAN language into
machine lanquage instructions.

Method: Not given. ~

Restrictions, Range: Permissible FORTRAN language is a subset of 704/709/
7090 FORTRAN langquage, Number of symbols is limited to 300.

Storage Requirements: Requires 20, 000 storage positions 1620.

1620 CPU

1622 Card Read-Punch Unit

1623 Core Storage Unit may be added,
at the user's option.

Equipment Specifications:

FORTRAN PRE-COMPILE FOR CARD

Abstract:

Durpose: This program detects and permits correction of errors in a FORTRAN
source program before the object program is compiled. The Pre-Compile detects
many of the more common programming errors in individual source statements,
and indicates possible logical errors in the source program as a whole.

Storage Requirements: 20,000 positions.

1620 CPU
1622 Card Reader Punch

Equipment Specifications:
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IBM Application & Systems Programs Library Abstract File Number

1620-1L.M-017

IBM Application & Systems Programs Library Abstract

File Number 1620-LM-023

IBM Application & Systems Programs Library Abstract

TRANSPORTATION PROBLEM

Abstract:

Purpose: This program solves the transpotation problem. Thatis, it minimizes
the total cost of shipping from M warehouses to N retailers.

Method: A logical search technique applied to the stepping-stone method.

Restrictions: Problem sizes are indicated by the formula:

6,000 + (M) (N) (MODC) + (M + N) (MODS + MODC + 23) + M(MODS + 12)
+ MODS = CORES

M = number of warehouses MAX of 99

N = number of retailers MAX of 900

MODS = maximum number of digits used to specify units.
MODC = maximum number of digits used to specify cost.
CORES = number of positions of core memory.

where

Typical sizes are 40 x 50 with both MODS and MODC equal to 5 digit fields, 40 x 80
with MODS and MODC reduced to 3 digit fields, or if 40K additional memory is avail-
able, a 48 x 300 problem may be solved using 3 digit fields.

Equipment Specifications: Card or tape I/0, indirect addressing.

Additional Remarks:
Results of a 40 x 50 Problem
Calculation time for a 40 x 50 test problem varied from 3 min. using
3 digit cost and unit fields to 3 3/4 min. using 8 digit fields, The variation
of core storage used was from about 15, 000 to over 26,000, The total
card input required approximately 2 1/2 additional min. while the output
added another 1/2 min., for a total running time of less than 7 minutes.
Other 40 x 50 test problems have required as much as 8 minutes of calcula-
tion time, using 8 digit fields and occupying over 26, 000 core locations.

File Number 1620-LM--018

1BM Application & Systems Programs Library Abstract

Production Line Balancing

Abstract

Purpose: This routine assigns operators to jobs on an assembly line.
The assembly line is divided into zones and the assignment is done in a
manner which tends to balance the work load in each zone.

Method: A fast approximation method.

Restrictions: There can be up to 99 zones. The maximum number of
jobs per zone is 27 to 98 depending on the average number of precedence
jobs per job. The maximum number of can do jobs is 98.

Timing: A problem with 338 input cards and 167 can do jobs took about
3 minutes exclusive of I/0.

Equipment Specifications: Paper tape reader or card reader.

File Number. 1620-LM-022

1620 FORTRAN with FORMAT ~ AUTOMATIC FLOATING POINT SUBROUTINES,
CARD SYSTEM

Abstract:

Durpose: This subroutine package can be used with 1620 FORTRAN with FORMAT,
Card System (Program #1620-FO-004) to realize the advantages of the Automatic
Floating Point feature, Storage requirements for the subroutines are reduced

and execution time of object programs decreased.

Use of the Program: The subroutines may be incorporated into the object program
deck at compilation or may be loaded separately prior to the execution of the object
program. Messages are automatically types during compilation and loading, in-
dicating appropriate action by the user. This subroutine deck is fully compatible
with the two distributed with the 1620 FORTRAN with FORMAT processor.

Machine Confiquration: The subroutine package operates on a 1620 with the card
read-punch and the Automatic Floating Point feature.

1620 FORTRAN with FORMAT - AUFOMATIC FLOATING POINT SUBROUTINES,
TAPE SYSTEM

Abstract:

Durpose: This subroutine package can be used with the 1620 FORTRAN with
FORMAT, Tape System (Program #1620-F0-003) to realize the advantages of
the Automatic Floating Point feature. Storage requirements for the subroutines
are reduced and execution time of object programs decreased.

Use of the Program: The subroutines may be incorporated into the object pro-
gram tape at compilation or may be loaded separately prior to the execution of
the object program. Messages are automatically types during compilation and
loading, indicating appropriate action by the user. This subroutine tape is
fully compatible with the two distributed with the 1620 FORTRAN with FORMAT
processor.

Machine Confiquration: The subroutine package operates on a 1620 with punched
tape input-output and the Automatic Floating Point feature.,

IBM Applicati

& Syst, Prog; Library Abstract  File Number 1620-MI-015

IBM Application & Systems Programs Library Abstract

1620 HASH TOTAL PROGRAM
Abstract:

DPurpose: The purpose of this program is to determine quickly and to a high
probability whether a duplicated tape is an exact character for character copy
of its original, This is accomplished by taking an arithmetic "hash total" of
all the characters on any given tape.

Restrictions, Range: Does not apply.

Method: After each record is read in, it is split into fields of twenty digits and

then each of these fields, in turn, is subtracted from an area called the accumulator,
At the conclusion of the routine the accumulator is compared with a previously
entered check total and a message indicating the result is typed.

Storage Requirements: The program occupies core locations 402 to 1116 and
19980 to 19999. The remainder is available for input records.

Egquipment Specifications: This program may be used on a basic IBM 1620 paper
tape machine with no optional features.

B

IBM Application & Systems Programs Library Abstract = File Number 1620-MI-016

1620 NUMERIC TAPE DUPLICATOR/CORRECTOR
Abstract:

Purpose: To duplicate or correct 1620 tapes consisting only of numeric records,
separated by end-of-line characters,

Method: Punching a tape which is an exact copy of the original or punching a
second tape incorporating the desired changes.

Restrictions, Range: Maximum permissible record length is 8,850. Also, cor-
rections may not increase or decrease the length of any record.

Storage Requirements: Program is loaded into memory from 00402 to 02300,
Each record to be duplicated is loaded from 02301. The program also uses an
area of core storage, ending in 19999 and equal to the length of the record, as a
dump area.

Equipment Specifications: 1620 with paper tape and 20K memory,

File Number 1620-PR-010

1620 GOTRAN (Tape)

Abstract

Durpose: A relatively fast compiler for programs which will generally be
executed only once,

Method: GOTRAN stores the compiled program in memory during computation.
The object program is then executed in an interpretive mode. No object tape or
deck is produced. After execution of an object program, computation of a new
object program is possible without loading the processor.

Restrictions, Range: The language used in GOTRAN is a modified subset of
FORTRAN, including the functional subroutines. Arithmetic statements are re-

stricted to one arithmetic operation per statement. (Continued on next page)



Data is handled in the form of 10 digit floating point numbers of 3 digit fixed
point numbers. Input-ocutput is the same form as FORTRAN with the exception
that cards are punched with one item per card.

The maximum number of symbols that may be used is 500 in the tape system and
490 in the card system. The number statements allowed is inversely proportional

to the number of symbols used. Approximately 211 statements can be compiled
using 200 symbols.,

Storage Requirements: Not given.
Equipment Specifications: Basic 1620 Tape.

IBM Application & Systems Programs Library Abstract  File Number 1620-PR-011

1620 GOTRAN (Card)

Abstract:

Purpose: A relatively fast compiler for programs which will generally be
executed only once,

Method: GOTRAN stores the compiled program in memory during computation,
The object program is then executed in an interpretive mode. No object tape or
deck is produced. After execution of an object program, computation of a new
object program is possible without loading the processor.

Restrictions, Range: The language used in GOTRAN is a modified subset of
FORTRAN, including the functional subroutines. Arithmetic statements are
restricted to one arithmetic operation per statement,

Data is handled in the form of 10 digit floating point numbers or 3 digit fixed
point numbers. Input-output is the same form as FORTRAN with the exception
that cards are punched with one item per card.

The maximum number of symbols that may be used is 500 in the tape system and
490 in the card system. The number statements allowed is inversely proportional

to the number of symbols used. Approximately 211 statements can be compiled
using 200 symbols.

Storage Requirements: Not given.
Equipment Specifications: Basic 1620, Card.

1BM Application & Systems Programs Library Abstract File Number 1620-SP-007

IBM 1620 SYMBOLIC PROGRAMMING SYSTEM - ONE-PASS PROCESSOR

Abstract:

Purpose: This programming system assembles symbolic instructions into
absolute machine language instructions, The source program, consisting of the
symbolic instructions, is read only once.

Restrictions, Range: The system can process all of the machine operation
codes, It also processes the following declarative operations: DS, DC, DSA,
DORG, and DEND, A maximum of one hundred and ninety-nine labels can be
handled, Multiplication is not allowed in address arithmetic.

Method: Does not apply.

Storage Requirements: The system occupies memory from position 100 to 19999.

Equipment Specifications: The system is designed to operate on a basic 1620 with
tape I/0.

IBM Application & Systems Programs Library Abstract File Number 1620-SP-008

IBM 1620 SYMBOLIC PROGRAMMING SYSTEM - TAPE I/O

Abstract:

Purpose: This programming system assembles symbolic instructions into
absolute machine language. The source program, consisting of the symbolic
instructions, is read twice.

Restrictions, Range: The system occupies memory from position 100 to 19999,

Equipment Specifications: The system is designed to operate on a basic 1620 with
tape I/O, and can be modified for the additional storage unit 1623.

A — 1620

IBM Application & Systems Programs Library Abstract File Number 1620-SP-009

IBM 1620 SYMEOLIC PROGRAMMING SYSTEM - CARD 1/0

Abstract:

Purpose: This program system assembles symbolic instructions into absolute
machine language. The source program, consisting of the symbolic instructions,
is read twice.

Restrictions, Range: The system can accommodate 312 labels.

Method: Does not apply.

Storage Requirements: The system occupies memory from position 100 to 19999,

Equipment Specifications: The system is designed to operate on a basic 1620 with
card I/0 and can be modified for the additional storage unit 1623.

IBM Application & Systems Programs Library Abstract File Number 1620-SP-020

1620/1710 SPS, CARD SYSTEM

Abstract:

Purpose

SPS is an extension of 1620 SPS, a symbolic programming system in use
since late 1960. It provides many additional features in the assembly of
source programs, and includes five sets of floating point subroutines for
use on 1620 or 1710 systems of a variety of configurations. These are:

a) Fixed length floating point numbers not using the Automatic Divide
feature.

b) Fixed length floating point numbers using the Automatic Divide feature.

c) Variable length floating point numbers not using the Automatic Divide
feature.

d) Variable length floating point numbers using the Automatic Divide
feature.

e) Variable length floating point numbers using the Automatic Floating
Point feature.

The range of floating point numbers is:
+,100000...0 x 10~%%o *,99999,..9 x 1099,

For variable length subroutines the fractional part of the floating point
number may vary from 2 to 45 digits.

Use of Program

With the SPS processor loaded in the storage, the source statements muay be
entered on the typewriter or through the card reader. In the first pass, the
statements are scanned, certain errors detected, and label table constructed.
In the second pass the source statements are again scanned; additional errors
are indicated; and the program assembled in chine 1 A listing
deck or condensed deck, both self-loading, may be punched. Listing on the
typewriter is also possible. A map of storage assignments may be typed.

If subroutines are required, the proper subroutine deck will be processed
and subroutines selected for inclusion in the object program.

Machine Confiquration

For assembly of source programs;

Basic Card 1620 or 1710 with 20,000 digits of storage. The processor can be¢
modified for 40, 000 or 60, 000 digits of storage to allow an extension of the
label table.

For execution of assembled programs:

A 1620 or 1710 system with any optional features.

IBM Application & Systeme Programs Library Abstract

File Number 1620-SP-021

1620/1710 SPS, TAPE SYSTEM

Abstract:

Pur) pose

(Continued on next page)
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SPS is an extension of 1620 SPS, a symbolic programming system in use
since late 1960, It provides many additional features-in the assembly of
source programs, and includes five sets of floating point subroutines for
use on 1620 or 1710 systems of a variety of configurations. These are:

a) Fixed length floating point numbers not using the Automatic
Divide feature.

b) Fixed length floating point numbers using the Automatic
Divide feature.

c) Variable length floating point numbers not using the Automatic
Divide feature.

d) Variable length floating point numbers using the Automatic
Divide feature.

e) Variable length floating point numbers using the Automatic
Floating Point feature.

The range of floating point numbers is:
+,100000. ... 0 x 2099 to *.99999. .9 x 1099

For variable length subroutines, the fractional part of the floating point
number may vary from 2 to 45 digits.

Use of Program

With the SPS processor loaded in the storage, the source statements may be
entered on the typewriter or through the tape reader. In the first pass, the
statements are scanned, certain errors detected, and label table constructed.
In the second pass the source Statements are again scanned; additional
errors are indicated; and the program bled in machine lang

condensed self-loading tape may be punched. Listing on the typewriter is
also possible. A map of storage assignments may be typed. If subroutines
are required, the proper subroutine tape will be processed and subroutines
selected for inclusion in the object program.

Machine Configuration

For assembly of source programs:

Basic tape 1620 or 1710 with 20, 000 digits of storage. The processor can be
modified for 40,000 or 60, 000 digits of storage to allow an extension of the
label table.

For execution of assembled programs:

A 1620 or 1710 system with any optional features.



A — 1710

IBM Application & Systems Programs Library Abstract File Number 1710-SI-002 1BM Application & Systems Prog: 1710-SP-001

Library Abstract File

1710 SPS/703-7090 PROCESSOR

1710 Simulator /7090
Abstract:

Abstract PURPOSE

The 709/7090 Processor provides the 1710 user with the ablility to assem=
ble programs for a 1710 installation without removing the 1710's capability

DPurpose: The 7090 Simulator of the 1710 Control System provides the
4 b to perform its normal task of Data Acquisition, Operator Guide or Closed Loop

ability to perform program checkout:
1)

Prior to the installation of a 1710 System.

(2) Subsequent to the installation but without requiring that the 1710
be removed from its normal task of Data Acquisition, Operator
Guide or Closed Loop Control.

(3) Without requiring modification of a physical system to conform
to the program requirements, i.e., modifying a 1710 System
to have the proper function, and filter and matching cards, at
a given 1712 Multiplexer and Terminal Unit Address.

Machine Configuration:

For simulation of the 1710:
7090 with two tape channels (A & B)
4 tapes on channel A
2 tapes on channel B
32, 000 words of core storage
On line printer (SHARE II Board)

The simulator will simulate the following 1710 features:
(1) Random & Sequential Addressing

(2) Interrupt (AOC/TAS Complete Indicator #40)

(3) Contact Sense (200 pt/sec)

(4) Contact Operate

(5) Analog Input (20 pt/sec)

(6) Analog Output (set point positioner)

(7) 300 M. T.U. Addresses

(8) 1711 Manual Entry Switches

(9) Process Branch Indicators

(10) Process Interrupt Indicators

(11) 1621-1624 (Paper Tape 1/0)

(12) 1622 (Card 1/0)

(13) Indirect Addressing

(14) Additional Instruction (TNF-TNS-MF)

(15) Divide

(18) 1623 Additional Core Storage 1 or 2 20,000 Digit Modules

MACHINE CONFIGURATION

For assembly of Source Programs:

709/7090 with two tape channels (A & B)
4 tape units per channel

32,000 words of core storage

on line printer

For of a bled

A 1620 or 1710 System with either paper tape or card I/O and
those optional features required by the Source Language Program,
such as the 1620 additional instructions or 1710 Random Addressing
Feature.

Control, The processor provides the user with all of the features of the
1620/1710 SPS while increasing the assembly speed and the size of the programs
that may be assembled,

SE OF PROG.

With the SPS Processor loaded into storage under control of the 1B SOS
Monitor, the source statements are read from Tape A3. In the first pass, the
statements are scanned, certain errors detected, and the label table is con=
structed (capacity 3000 labels), The writes the d on
an intermediate tape (B3) along with certain control information to be used during
the second pass.

Prior to the second pass of the source language (from tape B3) the
label table is examined to determine the number of entries. If there are more
than 35 entries, a binary search indices are built up by the processor and a
binary search is made when looking up labels during the second pass.

In the second pass, the statements are read from the intermediate tape
(B3), assembled, written on the punch output tape (AS) (in the format specified
in the control card for this assembly, i.e. condensed card or paper tape for=
mat), and written on the print tape {(A2).

At the end of Pass II if any subroutines were used, the processor selects
the subroutine set specified from the subroutine tape (B7) and assembles and
writes the output for listing (A2) and punching (AS). At the end of Pass II, the
processor writes the resultant map of 1710 storage on the printer tape. The
processor will repeat the assembly process until all source language programs
have been assembled.
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1BM Application & Systems Programs Library Abstract  File Number 7070-AT-082

IBM Application & Systems Programs Library Abstract

A — 7070

File Number  7070-AU-074

PAT - PROCEDURE FOR AUTOMATIC TESTING

Abstract:

Durpose: The PAT System has been designed to standardize testing procedures
so that they may be just as efficlent in a customer installation as they are ina
7070 Data Center with no change in test procedures.

The testing of a program by the PAT System is accomplished in three phases.
The first phase is the creation of the data files by the Tape File Generator pro-
gram. The second phase is the processing of the object program. The third
is the recording of the results of the test through the use of Storage Print and
Tape Print programs.

PAT testing bles the pre ing of undebugged programs by remote testing
yet under programmer control. The results including the output from the
Utility programs would be returned to the programmer for desk debugging.

The PAT System provides for the testing of programs by card or tape processing.,

1BM Application & Sy Prog: Library Abstract File Numb 7070-AT-083
7070 AUTO-TEST GENERATOR SYSTEM
Abstract:
The Auto-Test G System provides a highly flexible and effici method

The test tape is created by the ATG System

of ing tapes for tape testing.

in a one pass generation run.

The i system fig ion req d fora G Run is a 7070

capacity of 5K, one tape channel, and three tape drives. If available, a capacity over
5K, 4 tape channels, 40 tape drives, the 7500 Card Reader, the 7501 Console Card Reader,
the 7550 Card Punch, and the 7400 On-Line Printer may also be used in generating the test

tape. One control card (the ATG Control Card) and the settings of the Console Alteration

specify the hine config to be used for the generation run.

Testing may be perf{ d with the d tape on a system even more basic

than the needed for g ing the test tape or may be done on any combination

of the units mentioned above. One control card for each object program packet (the TD Card)

ifies the hi £i

on to be used for testing that object program.
The configuration of the system which generates the test tape does not have to be

the same as the configuration of the system which performs the testing.

I1BM Application & Systems Programs Library Abstract  File Number 7070-AU-072

7070 BASIC AUTOCODER
Abstract:

) 4

The 7070 Basic A der is a sy system desig
to simplify the preparation of programs for the 7070 Data Processing
System. With the increased capacity and versatility of data procesasing

y hine-1 i i have increased correspondingly
in both number and lexity, Coding in machine 1 today is
an extremely tedious and time~consuming task. The 7070 Basic Auto-
coder is a symbolic prog system designed to permit the
programmer to code more easily and with greater meaning than is

with ical hine 1 Symbolic progr

y also p ically many burd tasks such
as assigning and keeping track of storage locations and checking for
errors, Use of these systems will save the programmer a significant
amount of valuable programming time and effort,

prog

ibl

P

The 7070 Basic Autocoder is designed specifically for use in 7070
Data Processing installations which contain unit-record input/output
equipment only, or a maximum of one or two tape units.

This version includes the addi of the E: te Control S

the ability to mix condensed card output on the listing tape, the
ig t of relocation indi , and the typing of the version
and level of the Basic Autocoder processor being used.

AUTOCODER 74
Abstract:

Purpose: Autocoder 74 is a symbolic programming system designed to simplify
the preparation of programs for the 7070 Data Processing System. With the in-
creased capacity and versatility of data processing systems, machine-language
instructions have increased correspondingly in both number and complexity.
Coding in machine language today is an extremely tedious and time-consuming
task. The 7070 Autocoder 74 is a symbolic programming system designed to
permit the programmer to code more easily and with greater meaning than is
possible with numerical machine language. Symbolic programming systems also
perform ically many bur ome tasks such as assigning and keeping track
of storage locations and checking for errors. Use of these systems will save the
programmer a significant amount of valuable programming time and effort.

Autocoder 74 allows the use of IOCS macro-instructions.

Machine Requirements: 4 tape units,

IBM Application & Sy P Library Abst File Number 7070-AU-900

AUTOCODER 17070

Abstract:

?’urEof&e: To translate a program written in the Autocoder language
including macro statements and/or one-for-one instructions, into
an operative machine language program.

Machine Requirements: (Include hi p » special features,
storage requirements, control panels-standard or special) '

Minimum
1. 5,000 words of core storage
2. 6 IBM 729 model II, IV, V, VI, or 7330 tape units.
3. Channel 1 or Channels 1 and 2.

Optional
1. IBM 7500 Card Reader
2. IBM 7550 Card Punch {Utility Panel)
3. IBM 7400 Printer (Utility Panel)
4. Up to four additional IBM 729 model I, 1V, V, VI, or
7330 tape units
5. 10,000 words of core storage

Capabilities and Limitations:

Autocoder can process any program written for Basic Autocoder

or 4-Tape Autocoder. If additional tape units are available, it can
process stacked input and/or output. Additional macro generators can
be added to the system to allow new input statements. There is great
flexibility in entering new loads, Ppatching existing loads, and dropping
unneeded loads. Only one macro generator can be added or dropped-in
a single run.

(Utility Panel)

File 7070-CB-923

1BM Application & Sy Prog Library Abstract

7070 COBOL PROCESSOR

Abstract:

Purpose : The COBOL processor translates a source program
written in accordance with the rules specified in the IBM COBOL
General Information Manual, form F28-8053-1 into a 7070 or
7074 machine - language program which, when read into the
computer, will execute the instructions specified in the source
program.

Usc of Program: The program is to be uscd as described in the
reference material listed in the accompanying letter with the ex-
ception of the following items whose implementation will be de-
ferred:

Procedure Divisjon

The CORRESPONDING option of the MOVE verb.

The EXAMINE verb (including the TALLY register).
Class conditions in conditional statements.

Numeric literals as operands of DISPLAY statements.
The use of the figurative constant ALL.

The ability to optionally round or truncate the results
of arithmetic computations. The ROUND OPTION is
standard; truncation is deferxed,

enpenr

(Continued on next page)
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1. The JUSTIFIED clause.

2. The BLANK WHEN ZERO clause as.applied to output data.

3. The CHECK PROTECT featurc of the editing clause; also,
the ZERO SUPPRESS feature if used with FLOAT DOLLAR
sign. .

4. T]fe use of the figurative constant ALL,

5.  The COPY option.

b, The following characters of the PICTURE clause:

a. preceding # and - signs.

b. floating # and - signs.

c. *(i.e., check protect)

d. Zero and blank as insertion characters.

e. .z if preceded by some other character.

f. V(i.e., implied decimal point) if in a report item.

Environment Division

The COPY option

2. The OPTIONAL clause of the FILE-CONTROL paragraph.
3. ic all of object machine input/output devices
based on configuration given in the OBJECT-COMPUTER
paragraph and the ASSIGN clause of the FILE-CONTROL
paragraph.

Machine Configuration: The 7070 COBOL processor is designed
to operate on a 7070 or 7074 of the following configuration:

1. .Memory size - 10K
. Input/Output requirements. Seven tapes are required by
the system. The input medium for the source program
may be one of these seven tapes, an eighth tape or a card
reader,

1BM Application & Systems Programs Library Abstract

File Number 7070-CT-903

7070 COMMERCIAL TRANSLATOR

Abstract:

Purpose: 7070 Commercial Trans lator makes available to users of the
F070 a pr ted

for the f

7070 a problem ori
problems .

mulation of ial

IBM Applicati

&Sy P

g Library Abstract  File Number 7070-

FO-116

7070/2/4 FORTRAN LOADER

Abstract:

Purpose: The 7070/2/4 FORTRAN Loader provides users of 7070/2/4
FORTRAN and users of 7070/2/4 Basic FORTRAN with the principle of
relocatability to insure that several routines can be compiled separately
but used together at object time.

Use of Program: The 7070/2/4 FORTRAN Loader has been designed
specifically to load the FORTRAN object program, the 7070/2/4
FORTRAN Package, and the user's compiled subprograms, and sub-
routines (written in the FORTRAN or A der 1 ge) to prodi

a relocated program (within storage or on some output medium) available
for object time processing. . ’

Machine Configuration: The 7070/2/4 FORTRAN Loader may be utilized
‘with any of the following configurations:

a) IBM 7070, IBM 7072 or IBM 7074
b) Card oriented, Card/Tape or Tape oriented system
c) 5K or 10K Magnetic Core Storage
d) The Floating Decimal Arithmetic device is optional.

The program is adaptable to each user's requirements by changing the
control information in the Loader. The 7070/2/4 FORTRAN Loader
relocates itself into upper core storage as specified by the user, The
Loader zeros itself out once all programs required for a particular
object run have been relocated.

Capabilities and Limitations: FORTRAN object programs which are

of such size that they overlay the Loader but which do not exceed core
storage capacity, as defined by the user, may be executed by writing

out the relocated program on some output medium, This is done through
the use of an Alteration Switch, The relocated program should be read
back into core storage with the IBM 7070/2/4 Condensed Card Load
Program which, together with a zero storage program, is written out
preceding the relocated program, Storage is zeroed up to the point
indicated by the user inthe Loader option,

This option is available to any program - regardless of size, but not
exceeding core storage capacity. Programs which exceed core storage
capacity are not executable and must be rewritten,

Under control of another Alteration Switch, the user has the option to
type out a map showing the 1 i and their data areas,

of prog

IBM Application & Systems Programs Library Abstract  File Number 7070-FO-901

FORTRAN 7070

Use of Program: The program is to be used as described in the Com~

mercial Trans lator material listed in the accompanying letter. Abstract:
Purpose: The IBM FORmula TRANslating system, FORTRAN, is

an automatic coding system which consists of a source-language
(closely resembling the ordinary language of mathematics), and

a pr which, letely or partially, converts source
programs written in the FORTRAN language into machine-language
object programs.

Machine Configuration: The 7070 Commercial Trans lator processor is
designed to operate on a 7070 or 7074 of the following configurations:

1. 10,000 words of Core Storage.

2. Input/Output requirements - Seven tapes are required by the system.
The input medium for the s ource program may be one of these seven
tapes, an eighth tape or a card reader.

Use of Program: FORTRAN is essentially a problem-oriented language
designed to facilitate the writing of programs which will perform
scientific and engineering type computations. It can also be adopted

in the solution of many business problems which can be expressed

in a mathematical formula.

IBM Application & Systems Programs Library Abstract File Number 7070-FO-073
Machine Configuration:

BASIC FORTRAN Minimum

1. 5,000 words of core storage

2. 6 IBM 729 Model I, IV, V, VI or 7330 tape units
Abstract: 3. Channel 1 or Channels 1 and 2
Purpose: The IBM FORmula TRANslating system, FORTRAN, is an automatic Optional
coding system which consists of a source-language (closely resembling the 1. IBM 7500 Card Reader (Utflffv Panel)
ordinary language of mathematics), and a processor which converts source pro- 2. IBM7550 Card Punch (Utility Panel)
grams written in the FORTRAN language into machine-language object programs. 3. IBM 7400 Printer (Utility Panel)

4. Up to four additional IBM 729 Model II, IV, V,
VI or 7330 tape units.

Use of Program: FORTRAN is essentially a problem-oriented language designed
10,000 words of core storage

to facilitate the writing of programs which will perform scientific and engineering 5.
type computations. It can also be adopted in the solution of many business problems o
which can be expressed in a mathematical formula. Capabilities and Limitations:

Programs may be compiled for any confi of 7070
7070/2/4 FORTRAN accepts all FORTRAN II features in a source
program.

Machine Confiquration: 5, 000 words of core storage

IBM 7500 Card Reader (Utility Panel)

IBM 7550 Card Punch (Utility Panel)

1BM Application & Systems Programs Library Abstract File Number 7070-I0-076

Capabfiities and Limitations: Programs may be compiled for any configuration
of 707Q equipment. Basic FORTRAN accepts FORTRAN 1 features in a source

program. SPOOL SYSTEM

Abstract:

Purpose: The SPOOL system provides two programs which may be run
simultaneously with the main programs. This system provides tape-to-card,
card-to-tape, and tape-to-printer operations. One or two of these operations
may take place while the user's main program is running. (Continued on next page)



Restrictions: Operates in conjunction with 7070 IOCS.

Storage Requirements: 400 words + IOCS requirements,

Equipment Specifications: 7500 Card Reader and necessary 1/0.

1BM Applicati

& Sy P Library Abstract Fue Number 7070-I0-904

INPUT/OUTPUT CONTROL SYSTEM 7070
Abstract:

Purpose: To provide users of the IBM 7070/2/4 Data Proccsslng Systems
with routines for reading and writing card and tape records.

Use of Program: The Input/Output Control System is used in conjunction
with other programs to provide standardized routines which perform the
input and output functions.

Machine Configuration:

1. Machine requlrements at complle time are dictated by the speclf-
catlons for the program which ls being used in conjunction with
the Input/Output Control System. Reference should be made to
the manual or abstract describing these programs.

The storage requirements of the Input/Output Control System
vary from 765 to 2100 words depending upon the number of files
specified and the parameters in the DIOCS statement.

Capabilities and Limitations:
1. The reading and writing of tape records is controlled by the
Input/Output Control System and will occur simultaneously
with processing.

2. Macro-instructions are provided for processing which will,
when required, block and deblock data records that are to be
written on, or read from, tape.

3. A program which uses the Input/Output Control System may
be Interrupted at any time and continued from that point at
another time by the use of these macro-instructions.

4. Macro~instructions are provided for processing unit records.

5. Error routines for both tape and unit records are provided.

6. The Input/Output Control System has been designed to allow

the running of SPOOL programs with programs using the
Input/Output Control System.

IBM Application & Systems Programs Library Abstract File Number 7070-10-905

7300 DISK IOCS
Abstract:

Purpose: To provide users of the IBM 7070/2/4 Data Processing Systems with
routines for reading and writing 7300 Disk.

Use of Program: The Input/Output Control System is used in conjunction with
other programs to provide standardized routines which perform the input and
output functions.

Machine Configuration:

1. Machine requirements at compile time are dictated by the specifica-
tions for the program which is being used in conjunction with the
Input/Output Control System. Reference should be made to the
manual or abstract describing these programs.

2. The storage requirements of the Input/Output Control System vary

from 765 to 2100 words, depending upon the number of files
specified and the parameters in the DIOCS statement.

Capabilities and Limitations:

1. The reading and writing of tape records is controlled by the Input/
Output Control System and will occur simul with pri ng.

2. Macro-instructions are provided for processing which will, when
required, block and deblock data records that are to be written on
or read from tape.

3. A program which uses the Input/Output Control System may be in~
terrupted at any time and continued from that point at another time
by the use of these macro-instructions.

4, Macro-instructions are provided for processing unit records.

5, Error routines for both tape and unit records are provided.

6. ‘The Input/Output Control System has been designed to allow the

running of SPOOL programs with programs using the Input/Output
Control System.

A — 7070

IBM Applicati

& Sy P Library Abstract File 7070-MI-084

TAPE FILE GENERATOR FOR TESTING

Abstract:

Burpose: The tape files needed to test programs which read input records from
tape can be generated from cards using this utility program. Practically any
form of tape file can be created with this program,

7500 Card Reader
1 729 Tape Drive

Equipment Specifications:

IBM Application & Systems Programs Library Abstract  File Number 7070-PR-075

COMPILER SYSTEMS TAPE

Abstract:

Durpose: The 7070 compiler system provides Autocoder, Report Program
Generator, FORTRAN, COBOL, Commercial Translator, and IOCS on a common
systems tape for ease of usage.

Equipment Specifications: 6 magnetic tape units.

1BM Application & Systems Programs Library Abstract File Number 7070-RG-902

REPORT PROGRAM GENERATOR 7070
Abstract:

Purpose: Programs for writing reports from data on magnetic
tapes can be created by the programming system through the use
of the Report Program Generator.

Use of Program: The Report Program Generator acts as a
pre-processor to 7070/2/4 Autocoder. Input consists of the layout
of the data tape, the format of the desired report, and the conditions
for inclusion of items of the data.

Machine Configuration:

Minimum
1. 5,000 words of core storage
2. 6 1BM 729 Model II, IV, V, VI or 7330 tape units.
3. Channel 1 or Channels 1 and 2.

Optional

1. IBM 7500 Card Reader (Utility Panel)

2. IBM 7550 Card Punch (Utility Panel)
3. IBM 7400 Printer (Utility Panet)
4. Up to four additional IBM 729 Model II, 1V, V,

VI or 7330 tape units.
5. 10,000 words of core storage

Capabilities and Limitations:

The data file may consist of form 1, 2 or 3 records. The data

file records may include no morec than 99 fields to be used for

the report.

A given variable field to be edited may be no more than 20 characters.

IBM Application & Systems Programs Library Abstract File Number 7070-SI-079

SIMULATE 650 ON 7070

Abstract:

Durpose: Programs written for the 650 (except 650 Model IV) may be run on an
IBM 7070 using this program. The machine configuration of the 7070 system
must be the same as a 650 system for the program to be simulated. The simula~
tion program was written for standard 650 systems.

IBM Application & Systems Programs Library Abstract File Number, 7070-SM-077

SORT 90

Abstract:

Purpose: = Tape files containing records from 1 through 999 words in length can
e sorted according to a control word that may have from 1 through 160 characters
located in from 1 through 10 fields. The tape records may be fixed- or variable-
length in single or blocked form. The maximum number of tape records that may
be sorted is equal to the number of records which can be contained on 4 full reels

of tape. (Continued on next page)

67



68

IBM Application & Systems Programs Library Abstract

Equipment Specifications: 4 through 16 magnetic tape units,

Additional Comments: The order of merge of the program depends on the number
of tape units available; the order of the merge may be either 2, 3, 4 or 5.

File Number 7070-SM-078

MERGE 91

Abstract:

DPurpose: Up to 8 tape files may be merged into one file through the use of
this program. The record and control word specifications are the same as for
Sort 90. There is no limit on the number of reels that may be required for a

file,

Equipment Specifications: From 3 through 26 magnetic tape units are required
by Merge 91,

IBM Application & Systems Programs Library Abstract File Number 7070-UT-080

RAMAC UTILITIES

Abstract:

Purpose: These programs provide frequently needed routines to assist in the
use of the 7300 disk files attached to the 7070. The programs are (1) Clear

Disk, (2) Disk-to-Tape, (3) Tape-to-Disk.

Storage Requirements: 1500 positions per program.

Equipment Specifications: 7300 Disk Storage Unit
7500 Card Reader

729 Tape Units

IBM Application & Systems Programs Library Abstract File Number 7070-UT-081

7070 UTILITIES

Abstract:

Purpose: These utility programs provide frequently needed routines to assist
in the testing and operation of the user's 7070 programs. The following are

included:

Condensed Card Load Program
Load Program Relocater
Zero Storage Programs
Tape Mark Program
Tape Rewind Program
Tape File Generator Program
SNAPSHOT Program
Storage Print Program
Tape Print Program
Branch Trace Program
Tape Duplication Program
Tape Compare Program
Unload Storage Program
Equipment Specifications: 7500 Card Reader
7400 Printer
7550 Card Punch
Tape drives as needed

IBM Applicati

& Systems Prog; Library Abst File Nu 7072-UT-085

UTILITY PROGRAMS FOR ADDITIONAL STORAGE

Abstract:

Purpose: This is a collection of 5 commonly used programs. They are:

Condensed Card Ioad Program for Additional St ge:

n: orage: This program is designed
to load a program whic}} has been punched into cards in condensed form. It wg;lll
load condensed cards with a maximum of five words in each card into specified

locations. Execute cards, i.e., cards containing instructions which are to be
executed as soon as they are read, may be included among the condensed cards,

Load Program Relocator for Additional Storage: This

I qge: program will allow the
to move the IBM 7072/7074 Condensed Card Load Programgli:or Additional Stor:;: Y
from its current location to any twenty-five consecutive locations below location

9999, It is not necessary to know the current loca f
118 to b s nece: tion of the load program when

Zero Storage Program for Additional Storage: This

qe QT ge: general zeroing program may
be used to s’;; c%re stsc:rage to plus zeros regardless of the locationgo? thg load Y
program, e Zero Storage Program may be used even thou h
know the location of the load program, 91 the user does not

Tape Mark Program for Additional Stora e: This

L 3 program is used to write a
tape mark on a maximum of six tape units connected to any one channel, A
separate program, which consists of one card, is required for each channel,

Tape Rewind Program for Additional Storage: This program is
g 3 used to
the tape on a maximum of six tape units co; ‘] top;ngr one ch 1. ;esv:;grate

program, which consists of one card, is required for each channel,

Equipment Specifications;

7072/74 with Additional Storage feature,



IBM Application & Systems Programs Library Abstract  File Number 7080-CV-090

A — 7080

INT580
Abstract:

Purpose: INT580 enables a program coded for an IBM 705 I, I or IX
With scrial input/output equipment to operate on the IBM 7080, utilizing
communication channels and 729 tape units. The 754, 760 Iand I, 777
757, 758, 759 and 734 are simulated in memory, 727, 720A, 7304, 717,
722 and 714 units are simulated on 729 tape units. Restrictions to full
simulation are covered in the detailed description of interpretation of
each unit, starting at page 10 of the enclosed preliminary manual (as
amended by the addenda, also enclosed) and on page 19 of the manual,
These restrictions should not affect most object programs.

Usc: INT580 may be loaded into memory once, and left there until that
memory is neceded for another application. Loading of an object program
is initiated after INT580 housckeeping has been entered and control cards,
if necessary, have been processed for that program. The object program
is entered in the normal manner and proceeds until an input/output
instruction is encountered. The I/O Interpret feature of the 7080, working
with the Nonstop switch causes an automatic interrupt to INT580, where
the desired operation is initi or fully i d. Control returns

{BM Application & Systems Programs Library Abstract

Machinae Configuration: The 7080 10CS complete version for four channcls
Wwill occupy memory locations 500 to 20, 000 with erasable housckooping
occupying memory locations 20, 000 to 24, 000. The minimal system for

2 channels will occupy memory locations 500 to approximately 11,500

for the nonerasable portion. The size of the other versions will fall
belween theae two.

The basic program material accompanying this memorandum includes
one reel of tape.

1. The first file of this tape is the complete 7080 IOCS Library.
2. The second file is the reassembly master for 10CS80.
3. The third file consists of 4 change decks.
4. The fourth file is the preassembled 10CS80 deck.
5. The {ifth {llc is the IOCS80 Listing.
Each file s preceded by a standard header and a tapemark.

File Number 7080-I0-121

to the object program until the next interrupt. For a detailed description
of the various ways to use INT580, scc the Addenda for Version 3 referred
to above.

Machine Configuration: The minimum 7080 configuration of 80K memory
and two communication channels is required., The program as written
requires the card reader for one control card per object program, but
this is easily modified. Drum simulation will require an additional 80K
of memory if many sections are used. Four communication channels

are required for i of PRW-WR

operations on two TRC's.

IBM Application & Sy Prog: Library Abstract  File Number 080-10-086

7080 IOCS
Abstract:

Purpose: To provide the user a complete 7080 Input/Output control
system for 729 tapes and a means of obtaining two channel and minimal
versions of this system.

Use: To use the 7080 IOCS, the first file of the distribution tape should
be punched out and a Processor librarian run should be made using
these cards. All programs using 7080 IOCS should be assembled from
the new system tape.

To obtain the two channel and minimal versions, the third file of the
distribution tape should be punched and separated into four decks using
the Ident in columns 75 to 80 of the cards.

Using the second file of the distribution tape as the reassembly master
and the change deck desired as input, a reassembly should be made to
obtain a program deck and listing of the desired version.

The deck with Ident IOCS82 will produce a complete system for two
channels.

The deck with Ident IOMS80 will produce a minimal system for four
channels. The checkpoint routine may be included by removing the
change cards which have a "C" in column 74.

The deck with Ident IOMS82 will produce a minimal system for two
channels. The checkpoint routine may be included by removing the
change cards which have a "C' in column 74.

The deck with Ident JOCS80 and with a "D in column 74 will
produce an IOCS to run with 729V and VI tapcs. This deck

may also be collated by index numbers in columns 1 to 5 with
any of the three above decks.

The preassembled 7080 I0CS deck may be obtained by punching
the fourth file of the distribution tape.

The 7080 IOCS must be in memory at the time of the running of the
object program. This may be loaded in one of three ways.

1. The IOCS program deck may be placed in front of the object
program deck and loaded ns one block.

2. The JIOCS Program deck may be loaded first and then the
object program loaded.

3. The I0CS program deck may be loaded and left in memory
during the running of several programs.

If the program decks for the minimal or two channel systems are
used, the 00 card produced by the processor should be discarded.

CSMRS

Abstract:

Purpose: CSMRS is a restart program to be used in conjunction with
7080 1I0CS. It will restore the machine and tapes to the status at the
time of a checkpoint taken during the running of an object program
with 7080 10CS.

Use: The CSMRS program tape must be placed on a program tape,
Indicated to the 7080 IOCS at the time of the running of the object
program. This tape will be d and autoloaded by the checkp
load control record, so provisions should be made to locate and
load the restart program from the first record on this tape. CSMRS
will be put in the utility section of the SCS80 program tape cards and
will be loaded automatically if SCS80 is indicated to 7080 IOCS.

Machine Configuration: All tapes which were being used by the object
program at the time of the taking of the checkpoint must be mounted
on the proper units. Also a restart program tape must be on-line.
CSMRS will use appr tely 80, 000 y 1 If the
machine is 160K, the memory positions used will be 0 to 40, 000 and
120, 000 to 160,000,

IBM Application & Systems Programs Library Abstract File Number 7080-SM-114

IBM SORT 80 FOR 7080 UNDER SUPERVISORY CONTROL: S80USC
Abstract:

Sort 80 program specifications and features, operating instructions, etc.,
are detailed in the reference manual "IBM 705 111/ 7080 Generalized Sorting
Program: Sort 80" form C28-6125. All of the operating and modification
features of the basic Sort 80 system can be utilized to full advantage with
one exception: Memory positions 75000 through 79999 must be reserved
for use by SCS80 and S80USC executive routines.

In accordance with your request, the following Basic Program Material is
being forwarded:

1. Two tape files on one reel of Tape at 200 cpi density. The external
label reads, "IBM Sort 80 for 7080 Under Supervisory Control:
S80USC. Program Number 7080-SM-114, Version 1, Modification
Level 6. The first file, preceded by a standard IBM header label,

ins the S80USC p: deck, including INSER command
and DFINE cards. This tape can be used as input (Change Tape)
to the SCS Librarian. The second file is a listing of the S80USC
executive routines - to be used as a supplement to the basic
Sort 80 listings.

2, 7080 Data Processing System Bulletin "IBM Sort 80 for the 7080
Under Supervisory Control: S80USC" form J28-6181.

3. INCL command card to be used on a master program tape for
unmodified sort applications.

4. INCL 01 command card and dummy 00 TCD cards to be used on the
master program tape for modified sort applications.

EXEC command card enabling loading of S80USC from the common
program tape.
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File Number 7080-SU-087 IBM Application & Sy Prog; Library Abstract File Number 7080-UT-089
NOSTP
7080 UTILITIES
Abstract;
Abstract:

Purpose: The NOSTP macro-instruction and a set of associated subroutines
enable 705 and 7080 programs, running on the 7080, to utilize the non-stop
operation feature of that machine. The use of these routines, in conjunction with
the non-stop operation feature, will permit continuous operation of the 7080 in
automatic status.

Additional Remarks: When the 7080 is running in non-stop mode (i. e., interrupt
mode with the non-stop switch on) and is not in interrupt program, any condition
which would normally cause the 7080 to enter manual status will result in an
automatic interrupt to a location specified by interrupt word 250. The conditions
which result in this automatic interrupt are:

1. Any halt instruction

2. Any condition which turns on one or more of the 00900-00905
check indicators, provided the corresponding switch for these
indicators is set to automatic.

3. Any condition which turns on the automatic restart indicator.

‘When using the NOSTP routines, the location specified by interrupt word 250
would be the entry to those routines, and the automatic interrupt would
transfer program control to them.

Equipment Specifications: 7080

1BM Application & Systems Programs Library Abstract

File Number 7080-SV-115

7080 SUPERVISORY CONTROL SYSTEM: SCS80

Abstract:

Purpose: To reduce the time and effort required to perform the
set-up functions for "production' 7080 runs. SCS80 will, upon
command, locate a program on the program tape, load it into
memory, verify the console set-up, and transfer control to the
object program.

The program tape (s) used at object time will contain a copy of
Memory Print (MP7080) at the beginning of each reel. This pro-
gram has been placed at this location at 7080 users' request to
assist them when a pr 7080 job s trouble.

SCS80 will also assist the 7080 user in holding program file main-

to a mini This is lished through the powerful
ability to "call in" common programs and/or routines in order to
""complete' object programs. Naturally, the common programs
and routines need maintenance only on the "source' copy.

Use of Program: SCS80 provides: 1) a program library maintenance
facility, 2) ability to select '"'current" programs, 3) an Object Time
Routine .

The data to be handled by SCS80 is normally supplied by the user and
constitutes his programs, interspersed with SCS80 command cards.
Initially, however, data is being supplied as input to the first run.
Input to the mai program is ted to a memory image
program tape for use by the other two phases of the system.

This system will replace the 7080 Basic Supervisory Control System,
Program Number 7080-SV-088. That program is obsolete and will
not be distributed or maintained in the future. The Preliminary Ref-
erence Manual, IBM 7080 Supervisory Control System SCS80, dated
September 1961. is also obsolete.

Machine Configuration:

A. The Library Maintenance Program

Memory Size -80K (minimum)
6 IBM 729 Magnetic Tape Units (minimum)
Console Card Reader

B. The Production of a Current Tape

Memory Size - 80K (minimum)
5 IBM 729 Magnetic Tape Units (minimum)
Console Card Reader

C. 5Cs80 Object Time Routine

Memory @0 to @159

Plus 2700 characters b
above @499

1 IBM 729 Magnetic Tape Unit (minimum)

Console Card Reader

ataOor5]

DPurpose: This is a collection of eight commonly used utility programs,

Data Assembler (DA7080): The Data Assembler is capable of creating data files
from card image records on tape. There is provision for searching the input
tape for the correct data set and then processing through to an "End" card,. The
files created by DA7080 may be of fixed or variable length, blocked or unblocked,
muitifile or single file and labeled or unlabeled.

Expanded Load Program (EL 7080): The expanded load program for the 7080 will
be capable of locating a program deck on a primary program tape, loading the
program, locating a deck of patch cards on a secondary unit, and loading the
patch cards, The expanded load program will occupy the upper 3000 positions of
memory and the lower 380 positions. If the input is from tape, the processing
will be overlapped by the reading of the next program card.

Expanded ILoad Program (UL7080): UL7080 provides for loading information be-
tween memory positions 000240 and 156799 on a 160K 7080 or between 000240 and
076799 on an 80K7080. Otherwise, this program is the same as EL7080.

Load Program (LD7080): The Load Program for the 7080 will provide for the
following functions:

1. Clear Memory from 0240 to the end of memory.
2.  Clear the contents of Banks 1, 2, 3, and 4,

3. Set up interrupt words 200, 210, 220, 230, 250, 251, 252, and
253 so as to prevent the machine from hanging following the
loading operation due to an unanswered interrupt signal.

4, Modify itself to load an object program from any card reader or
channel tape.

5. Load an object program into an 80K or a 160K 7080.

Memory Print Program (MP7080): The memory print program for the 7080 will
be capable of printing the contents of banks 0 through 3, the settings of the altera-
tion switches, and memory from positions 500 through 159999, Memory areas
may be defined as constant, instruction, and/or bit switch areas. The constant
and instruction areas will be sorted sequentially so that memory will be printed
sequentially by memory position and not by the order of the parameters on the
control cards.

Data Print (DP7080): The Data Print program for the 7080 provides for writing
records in four output formats. The two options that effect the format are:

1.  Indexing - The indexing option provides for breaking each data
record into one hundred or fewer character segments and then
printing each segment as ten groups of ten characters to the line.

2. Referencing -~ The referencing option provides for two functions.

a, Additional output information ~ When the referencing option is
used, a line of print will be printed before each tape record is
processed. This line of information indicates the tape record
number, the actual length of the tape record, and other informa-
tion which was indicated by the external modification card and/
or indicated by certain fields in the tape record.

b. Record Length Checking ~ provides for a length check of each
data record and each tape record.

The four formats are:
1. A combination of indexing and referencing.
2. Indexing, but no referencing.
3. Referencing, but no indexing.
4. Neither indexing nor referencing.

Patch Conversion (PC7080): The patch conversion program provides for the use
of certain menmonic operations when an expanded patch card is being punched,

Data Conversion (DC7080): The Data Conversion program will allow the user to
take records of any format and convert them to any other format, There is pro-
vision for labeling unlabeled files, blocking unblocked records, reblocking blocked
records, deblocking blocked records and putting IBM standards for variable length
records on files containing variable length records. Multifile and/¢r multi-reel
tapes may be created and tapes may be duplicated by DC 7080,



1BM Application & Sy P

Library Abstract  File Number 7030-CT-921

709/7030 COMMERCIAL TRANSLATOR

Abstract:

Purpose: To facilitate the reduction of time and effort required to
program commercial problems by permitling a user to compile programs
written in the Commecrcial Translator language, and to load and
execute these programs.

Use: Commercial Translator, Version 3, is a subsystem of the

IBSYS Processor, #7090-PR-130, operating under the control of the

Basic Monitor (IBSYS). All input and output functions are performed through
the 7090 IOCS system.

Machine Configuration: The 709/7090 Commerclal Translator may be
used on a 7090, or on a 709 cquipped with the Data Channel Trap.

The following minimum configuraticn is required:
1. 32768 words of core storage.
2. One on-line printer,
3. Aminimum of § tapes:
a) One system tape.
b) One listing output tape.
c) Three utility tapes.
4. One additional tape, or a card reader for input.
5. One additional tape, or a punch for punch output.

IBM Application & S

P

File Number 7090-10-094

8 Library Abstract

y

THE S-PROGRAM FOR THE 7030

Abstract:

Purpose: The S-Program consists of interdependent subroutines for writing
I-language string output. Some of these subroutlnes add I—lanquaqe elements
to the string; others are system subroutine. are added
to the string without regard to their logical vslidity. The 7090 Input/Output
Control System (IOCS) is used to transmit information from core storage to
tape.

1BM Application & Systems P

8 Library Ab File Numb 7090-10-919

7090 10Cs

Abstract:

Purpose: The I0CS Version C is designed to relieve programmers
of the necessity of writing input and output routines. A programmer
can, if he so chooses, think of each file as a continuous string of
words. 10CS will automatically assign tape drives to files giving
them the ability to start and stop at any point. Assignment will be
on available or reserved tape units as recorded by IBSYS, During

ing, 10CS automatically handles label checking and prepa-
raﬂon, blocking and deblockmg of data words, and overlapping of
processing with input and output. Provision is also made for error
detection and correction, checkpoint and restart procedures, and
tape switching at execution time.

Note that any program which uses I0CS to control input/output
functions must use the system for all its I/O functions, and must
not use any input/output routines other than those of IOCS.

Use: IOCS Version C is used under the Basic Monitor Operating
System. For an example, reference should be made to the 7090
10CS Reference Manual, #C28-6100-2.

Machine Configuration: I0CS Version C requires at least one tape
unit (for the system tape), an on-line printer, and the Data Channel
Trap.

1BM Application & Syst P

Y

8! Library Abstract  File Number 7090-PR-130

A — 7090

7090-SM-922 SORT
7090-10-919 I0Cs
7090-SV-918 IBSYS
7080-SP-920 IBSFAP

7090-CT-921 Commercial Translator

Reference should be made to these programs for further information.

1BM Application & Systems Programs Library Abstract  File Number 7090-SM-922

Sort (729-Fixed Length)

Abstract:

Purpose: To sort and/or merge signed or unsigned binary and
BCD files in logical or algebraic sequence.

Use: The 7090/7094 Sort is run under control of the IBSYS operating
system. Information is supplied to the program via control card
statements. The formats for these statements, details of their
preparation, and instructions for loading and operating the system
are explained in the 7090/7094 Sort bulletin, J28-6217.

Machine Configuration: The program operates on a 32K machine.
It requires a minimum of two channels and five magnetic tape units,
two of which must be on the same channel. (The system tape must
be on Al.) Additional tape units can be utilized to provide up to a
10 - way merge. An on-line printer is necessary; an on-line card
reader is optional.

IBM Application & Systems Programs Library Abstract File Number 7090-SP-920

IBSFAP

Abstract:

Purpose: To facilitate an assembly, including macro-operation
Compilation, and symbolic tape maintenance under the Basic Monitor
(IBSYS). IBSFAP can be called with the Basic Monitor control card
($EXECUTE IBSFAP). This being done, IBSFAP will recognize all
cards which are in the format of FAP cards. The exception to this

rule is that all IBSFAP control cards must have an asterisk (¥) in
column seven (7). A special feature of [BSFAP is the pseudo-operation,
SST (Save Symbol Table), which provides the symbolic definition entries
most commonly needed by IBNUC and IOEX.

Use: IBSFAP is uscd under the Basic Monitor Operating System, For
an example, reference should be made to the Fap Supplement #J28-6186.

Machine Configuration: 7090/7094 IBSYS may be used on a 709 equipped
with the Data Channel Trap fcature, If the 709 is to be used, the request
for the system must state it is going to be used on the 709 and the
appropriate system will be sent,

The following minimum configuration is required:

32,768 words of core storage.

One on-line printer,

One system tape,

One tape or a card reader for input,

One tape or a card punch for punched output.
One tape for printed output.

Two tapes for work tapes.

NowpwN e

IBSFAP works under IBSYS and thus will obtain its tape units
from IBSYS,

IBM Application & Systems Programs Library Abstract File Number 7090-SV-918

7090 BASIC MONITOR, IBSYS

Abstract:

Purpose: To facilitate the rcducuon of time and effort required to

7090/7094 IBSYS Processor

Abstract

Purpose: This processor is a system tape which contains the following
five programs:

(Continued on next column)

pert the inter-syst ion thus allowing continuous
processing with a minimum of operator intervention. The Basic
Monitor can be equipped with just those programming systems des?
at a particular installation. The Basic Monitor can coordinate unit

i and di information between the
desired system facilitating continuous operation and reducing set-up
time. This will effect a substantial time saving in computer operation,
and will allow greater {lexibility in programming.

Use of Program: Basic Monitor, IBSYS, provides:

1. An Editor routine to modify, add, and/or delete programming
systems to satisfy the requirements of any users.

(Continued on next page)
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Machine bly p 8 need only be specified
for the Basic . This i ion will be to
each system as required.

A Dump routine to record core when the termination of a system's
P ion b y because of an error which makes
recovery impossible. IBSYS makes it possible to have system
bli and ion of current systems each
passing information as needed to the next system to be executed.
IBSYS control cards are used to obtain the desired results with
the minimum of computer time.

A complete set of instructions on the usage of IBSYS is in the
IBM 7090 Basic Monitor Manual #J28-8086.

Machine Configuration: The 7090 Basic Monitor may be used on a
7090, or on a 709 equipped with the Data Channel Trap. If the 709
is used, the request for the system must state it is going to be used
on the 709 and the appropriate system will be sent.

The following minimum configuration is required:

1. 32,768 words of core storage.

2. One on-line printer.

3. One system tape.

4. One tape or a card reader for input.

5. One tape or a punch for punched output.

6. Any other requi are d ined by the system which
is being monitored by Basic Monitor.

The Basic Monitor has been assembled for the following machine
configuration:

1. Channel A has ten tape units, a card reader, a punch, and a
printer.

‘2. Channel B has ten tape units.

3. Channel C has five tape units.

4. Channel D has five tape units.

IBSYS is initialized with four tapes, a card reader, a punch and a

printer on Channel A, and four tapes on Channel B. Other units may

be attached for use by IBSYS control cards as needed.



I1IBM 305 PROGRAM LIBRARY ABSTRACT File Number 2.0.002

305 RAMACODER
Henry L. Coon

Direct Inquiries to: Henry L. Coon
IBM Corporation
220 Church Street
New York 13, New York

Purpose/Description: The RAMACODER system is comprised of three elements:
1. A general purpose process control pancl
2. A symbolic language for preparing 305 programs
3. The assembly program which converts symbolic
programs into machine language programs.
Method: N/A
Restrictions/Range: N/A
Storage Requirements: N/A
Equipment Specifications: IBM 305 System - The assembly programs require

a basic 305 with no special features but can be used to assemble programs for a
broad range of 305 configurations.

1BM 305 PROGRAM LIBRARY ABSTRACT File Number 9.2,001

305 CUT & FILL
Author Unknown

Direct Inquiries to: Author Unknown

Purpose: To perform the calculations involved in the cut and fill problem
of highway construction. It may be used to compute either
design volumes based on terrain cross sections or payload
volumes based on final field slope staking.

Method: Average end areas

Restrictions/Range: Distances - 999, 99 feet
Cut and fill volumes - 9,999, 999. 9 cubic yards

Storage Requirements; Total accumulated cut and fills - 999, 999, 999

Equipment Specifications: 10 tracks of Dick File uses general Purpose
Control Panal

Additional Remarks; Timing - 45-70 seconds per station

B — 305






650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  1.1,002

OPTIMIZING PROGRAM

B. Gordon and A. Dalton
Equitable Life, New York

July 15, 1955
a) Automatically assigns optimum locations to the instructions and data of a
program.

b) Does not apply.

c) Does not apply.

d) The program occupies approximately 500 storage locations in addition to
1216 locations for tables. Both input and output are one word per card.

e) Addresses may be left fixed or optimized. Addresses being optimized
are 4 digil decimal numbers but are symbolic in the sense that they are
assigned new optimum locations. A flow chart is included.

f) Minimum 650. .

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  1.1.003

AN AUTOMATIC METHOD OF OPTIMUM PROGRAMMING

Elmer F. Shepherd April 8, 1955

John Hancock, Boston, Mass.

a) Automatically assigns optimum locations to the instruction and data of a
program.

b) Does not apply.
¢) Does not apply.

d) The program occupies approximately 250 storage locations in addition to
1700 locations for tables. Both input and output are one word per card.

e) Addresses being optimized are written as a pseudo address in the 9000
series, Drum locations available to the optimizing program are indicated
by manually removing the restricted addresses from a deck of 2000 cards
numbered 0000 to 1999 and running those remaining through the 533 as part
of the load deck: A flow chart is included.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.1, 005

SOAPY

Texas Highway Department
Austin, Texas

a) SOAPY is a modification of the original SOAP so that it may be used on a
numeric 650.

b) Allows up to 900 symbolic addresses. Includes all the features of original
SOAP.

(Continued on next column)

B — 650

c) Not applicable.

d) Uses most of 2,000 word drum. Can accommodate relocatable subroutines.

e) Reference should be made to original SOAP far details of program's capacity.

f) Minimum 650.

File no.+ 1. 1. 006
IBM 650 Library Program Abstracts Utility Programs

e A Y IPRCC S

STANOLINK II

C.E. Stevens

Standard Oil Company (Indiana)

Detroit, Michigan

a. Purpose: This is a symbolic optimal assembly system comparable to
SOAP II which uses numeric symbols. There are two 650 programs
included in the system. One edits the symbolic ‘coding and punches error
cards for invalid conditions. The other assembles the symbolic coding into
an optimally coded absolute program.

b. Range: Does not apply.
Accuracy: Does not apply.
Floating/Fixed: Does not apply.

c. Mathematical Method: Does not apply.

d. Storage Required: Both programs occupy most of the drum,
Speed: The edit program reads at the rate of 180 to 200 cards per minute;
punching is intermittent. The assembly program produces single instruc-

tion load cards at the rate of 75 to 80 cards per minute at the start and will
slow down slightly as assembly proceeds.

Relocatability: Not relocatable.

e. Remarks: This system will accommodate 60 regions and 600 symbolic
addresses. Relocatable absolute or symbolic library programs may be
incorporated in the program being assembled. The edit program is used
to demonstrate all features of STANOLINK II. Block diagrams and listings
of the edit program are included to impl the d ation. This
system will work on any 650 installation. On a 650 with one 533, it will
assemble programs for the most elaborate installation.

f. IBM 650 System: One 533 required.

Special Devices: None required.

Fileno. 1.1.007
IBM 650 Library Program Abstracts Utility Programs

SOAP-TYPE OPTIMAL ASSEMBLY PROGRAM: STRAP

L. 8. Kassel
Universal Oil Products Company
Des Plaines, Illinois

a. Purpose: This program is a modification of SOAP II which permits use of 300 gen-
eral b e prog; plus an d number of sets of 100
symbols used only in a particular section.

b. Range: Does not apply.
Accuracy: Does not apply.
Floating/Fixed: Does not apply.
c. Mathematical Method: Does not apply.
d. Storage Required: Entire drum and immediate access storage.
Speed: Not given.
Relocatability: Not given.
e. Remarks: None
f. IBM 650 System: One 533, IAS, and indexing registers.

Special Devices: Group II special character devices are required.
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Fileno.  1.1.008
IBM B50 Library Program Abstracts Utility Programs
S A S S

NO SOAP

G. M. Clemence

R. L. Duncombe

U. 8. Naval Observatory
‘Washington, D. C.

P. Herget
Cincinnati Observatory
Cincinnati, Ohio

a. Purpose: NO SOAPis a ically~Operated bolic~Ortho-A Program
which permits the user of a machine without alphabetic device to do essentially the
same things that are done by SOAP II when the alphabetic device is available.

b. Rﬂe: Does not apply.

Accuracy: Does not apply.
Floating/Fixed: Does not apply.

c. Mathematical Method: Does not apply.

d. Storage Required: Uses most of drum.
Speed: Operates at 50-90 cards per minute.
Relocatability: Relocatable.

e. Remarks: NO SOAP is similar to SOAP II in its design and operation; however,
only numerical symbolic addresses are used.

f. IBM 650 System: One 533 required.

Fiteno.  1.1.009
IBM 650 Library Program Abstracts Utility Programs

A MODIFIED SOAP IIA FLOATING POINT PACKAGE FOR THE IBM 650

E. Vernon Griffith

IBM Applied Science

Madison, Wisconsin

a. Purpose: To enable programmers to write programs in SOAP II language as if they
had a floating decimal device available, and then assemble them so that they will
run on a 650 without the floating decimal device.

b. Range: Does not apply.
Accuracy: Does not apply.
Floating/Fixed: Does not apply.

c. Mathematical Method: Does not apply.

d. Storage Required: Same as Basic SOAP IIA.
Speed: Same as Basic SOAP IIA,
Relocatability: Same as Basic SOAP IIA.

e. Remarks: Has all the features of Basic SOAP IIA except that on reading a floating
point instruction it punches out instructions which automatically create linkages to
appropriate subroutines. There are subroutines for each of the seven floating point

operation codes. These are rel ble and are bled into the
object program. Note that this is an assembly package and not an interpretive one.

f. IBM 650 System: One 533 equipped with a total of 12 coselectors.

Fileno. 1.1.010
IBM 650 Library Program Abstracts

STANOSPYCE

Curtis E, Stevens

Standard Oil Company (Indiana)
Regional Accounting Office
Detroit, Michigan

a. Purpose: Using the 650 without the alphabetic device, this routine
English into a ic program 1

(Continued on next column)

The output is coded in STANOLINK II numeric symbols. Using
STANOLINK II, the output may be assembled into an object program.
(See 650 Program Abstract 1.1.006)

b. Range: Does not apply.
Accuracy: Does not apply .
Floating /Fixed: Does not apply,

. Mathematical Method: Does not apply,

d. Storage Required: This i PP i 1800 drum
locations.

Speed: Compiling is at punch speed.

e, Remarks: The use of STANOSPYCE will reduce programming time,
lessen the possibility of clerical errors, and provide better communication
between the programmer and other interested parties. Programming
techniques impossible or awkward using STANOSPYCE language may be
coded in a slightly modified version of SOAP. Transitions between
STANOSPYCE and SOAP may be made at any time according to the desires
of the programmer,

f

IBM 650 System: One 533 required.
Special Devices: The read half time emitter and a full complement of

pilot selectors and coselectors are required.

IBM+650 Library Program Abstracts Fileno, 1.1. 011

SORTING SUBROUTINE

K. Rind

Nevis Cyclotron Labratory

Irvington, New York

a. Purpose: To sort a block of N numbers in decending order.

b, Restrictions, Range: Any fixed point or floating point numbers.

c. Method: Single pass.

d. Storage Requirements: 50 word block.
N(N+1)
Speed: Varies from 2200 minutes for worst possible order
20°67 minutes for 1000 numbers as & check.

Relocatability: To any other 50 word block.

e. Remarks: Not really useful for more than 100 numbers (average time
approximately 2. 2 minutes) except to check pre-sorting.

f. IBM 650 System: Minimum.

1BM 650 Library Program Abstracts Flener 11012

SOAP-TYPE OPTIMAL ASSEMBLY PROGRAM: STRAP 4000

Louis S. Kassel
Universal Oil Products Company
Des Plaines, Ilinois

a. Purpose: This is a 4000-word modification of SOAP II which permits
500 general symbols used throughout the program, plus an unlimited
number of sets of 150 symbols used only In a particular section, and
which is substantially faster than SOAP IL

b. Restrictions, Range: Does not apply.
¢. Method: Does not apply.

d. Storage Requirements: Entire drum and IAS.

Speed:  Maintains full punch speed for almost all output even atend
of long assemblies with available locations nearly exhausted.

Relocatability: ~ Does not apply.
e. Remarks: None.

{. IBM 650 System: 4000-word drum IAS, index registers, complete alpha-
betic device, one 533.



Fileno, 1. 1,013
IBM 650 Library Program Abstracts

1401 ASSEMBLY ON THE 650 TAPE SYSTEM

Henry La Badie
U.S. Army Ordinance
Frankford Arsenal

Philadelphia, 37, Pa.

a. Purpose: 1401 S.P.S. Assembly on the 650 Tape System

b.  Range: None
c. Mathematical Method: None
d. Storage Required: 2000 Words; 150 CPM Input - 90 CPM Output

e. Remarks: 1. Only mnemonic op codes.

. Comments, DC and DCW Cards must have 11-X punch in Col. 75.

. Above cards must have no invalid 650 punches in Cols, 8-23.

. Sign in Col. 23 may not be used with a constant. The units
position of the constant may be signed.

5. All other 1401 S.P. S, Rules must be followed for this program.

NN

i, IBM 650 System: 1 T.L.E.

2, Set Format

3, 1 Tape Unit

4, Index Registers

5.  Both Alpha Devices

6. 12 Pilot Selectors

. 6 Coselectors

8 Rd Side - 2 Digit Selectors (or 1 digit and 1-1/2 time
emitter, if extra pilot Sel. available)

9. Pch Side - 1 Digit Selector; 1-1/2 Time Emitter

850 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.2.001

FOUR-PER-CARD LOADER

E. C. Kubie and G. R. Trimble, Jr. 11/16/55
IBM, New York

a) Loads one to four words per card into random drum locations specified by
control words in the card,

b) Does not apply.
¢) Does not apply.

d) Storage required is 5 words, 1995 to 1999. Locations 1951 to 1960 are used
as the read band. Cards are loaded at 200 per minute.

e) Self-loading.

f} . Minimum- 650,

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.2.002

SEVEN-PER-CARD LOADER

E. C. Kubie and G. R. Trimble, Jr.
IBM, New York

a) Loads one to seven words per card into consecutive drum locations begin-
ning at the location specified by a control word in each card.

b) Does not apply.

¢) Does not apply.

d) Storage required is 23 locations, 1977 to 1999. Locations 1951 to 1960
are used as the read band. Cards are loaded at 200 per minute.

e) Self-loading.

f) Minimum 650.

B — 650

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  1.2.003

FIVE-PER-CARD LOADING ROUTINE

J. M. Kibbee 1-1-56
IBM, Houston

a) Loads five words per card into random drum locations specified by control
words in the card.

b) Does not apply.
c) Does not apply.

d) Storage required is 30 locations, 1970 to 1999. Locations 1951 to 1960
are used as the read band; 1950 and 1961-1969 are used to load the loading
routine. Cards are loaded at 200 per minute.

e) Self-loading.

f) Minimum 650,

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  1.2.004

SIX-PER-CARD LOADING ROUTINE

J. M. Kibbee 1-1-56
IBM, Houston

a) Loads six words per card into consecutive drum locations beginning at the
location specified by a control word in each card.

b) Does not apply.

¢) Does not apply.

d) Storage required is 11 locations, 1950 and 1961 to 1970. Locations 1951~
1960 are used as the read band. Cards are loaded at 200 per minute.

e) Self-loading.

{) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.2.006

EIGHT PER CARD LOADING ROUTINE

D. W. Hagelbarger and E. F. Moore
Bell Telephone Laboratories, Murray Hill, New Jersey

June 16, 1956

a) Loads eight words per card into consecutive drum locations beginning
at the location specified by control punches

b) Does not apply.
c) Does not apply.

d) Storage required is approximately 25 locations in the lower part of the
drum in addition to the read area of the 1950 band. Cards are loaded at
200 per minute.

e) Provision is made for checking the deck being loaded for cards which are
missing or out of order. This routine uses a control panel which is a
modification of the one used in Bell Lab's interpretive routines.

f) Minimum 650.
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Fileno. 1.2.007
IBM 650 Library Program Abstracts Utility Programs

S

LD, LOADING ROUTINE

B. T. Wade

Numerical Computation Laboratory

Ohio State University

Columbus, Ohio

a. Purpose: This routine is designed to load either seven words per card or
five words per card instruction card formats and is used in the Ohio
Department of Highways engineering programs. (See classification
9.2.000.)

b. Range: Does not apply.
Accuracy: Does not apply.

Floating/Fixed: Does not apply.

o

. Mathematical Method: Does not apply.

The routine occupies locations 1900-1999.

d. Storage Required:
Speed: Cards are loaded at maximum speed.

Relocatability: Program is non-relocatable.

®

. Remarks: The routine's main feature is its ability to read in and stack
modular pr and i ""Links' are set between routines
by the loading routine. Key cards indicate the locations of the links. This
makes for fl in arranging i , replacing subroutines, or

adding to the lengths of modular sections of programming.

-

. 650 System: One 533 required.
Special Devices: None.

Fileno. 1,2.008
IBM 650 Library Program Abstracts Utility Programs

LAB AND LOB

T. S. Gemmell
Ohio Department of Highways
Columbus, Ohio

a. Purpose: These two routines load the seven words per card instruction
card format using any band other than the 1900 - 1950 band as the location
of the loading routine, and are used in the Ohio Department of Highways
engineering programs. (See classification 9.2.000.)

o

. Range: Does not apply.
Accuracy: Does not apply.

Floating/Fixed: Does not apply.

o

. Mathematical Method: Does not apply.

&

Storage Required: Requires 36 locations including the read area.
Speed: Cards are loaded at 200 per minute,
Relocatability: LAB is relocatable by multiples of fifty.

e. Remarks: These routines are loaded by LD; (IBM 650 Library Program
1.2.007). Clears memory used by LD, to minus zero after being loaded.

£f. 650 System: One 533 required.

Special Devices: None.

Fileno. 1,2,009
IBM 650 Library Program Abstracts Utility Programs
]

7/CARD LOADER

L. Zirkle

Computing Center
Oklahoma State University
Stillwater, Oklahoma

a. Purpose: This is a two-card routine which will load into consecutive drum
locations up to seven words of data from a standard seven-word load card.
Loading begins at the location specified by the control word.

b. Range: Does not apply.
Accuracy: Does not apply.
Floating/Fixed: Does not apply.

c. Mathematical Method: Does not apply.

d. Storage Required: Storage locations 1987-1999 for the program, and
1951-1960 for read-in area.

Speed: Not given,

Relocatability: Not given.

e. Remarks: The format is the same as most 7/card loaders. This program
will load the output of ""7/Card Punch, "* File Number 1.3, 010.

f.  IBM 650 System: One 533, IAS, and indexing registers are required,

Fileno. 1.2,010
Utility Programs

IBM 650 Library Program Abstracts
LOAD DECK AUDITOR
C. E, Stevens

Standard Oil Company (Indiana)
Detroit, Michigan

a. Purpose: This routine will audit a single instruction 1
loaded on the drum, g oud dock sgalast & program

Assume we have two load decks on a program, one bei

ng a multiple instruction deck.
Th:i:lwtme will audit one against the other and punch error cards for invalid
conditions.

‘I: r:;;n:::uum ':::la :: a:lel;lzn u:: condition where changes have been made without

B o m-u“.mb!y. ve time in detecting program errors if an audit is
b. Range: Does not apply.

Accuracy: Does not apply.

Floating/Fixed: Does not apply.

c.

Matheriatical Method: Does not apply.
d. Storage Required: This routine always uses read area 1951-~1960.
Speed: Reading speed is 200 cards per minute,

Relocatability: Instructions and punch area are relocatable into band
setting of storage entry switches on the console. i B proper

€. Remarks: This routine will audit all or any portion of the drum, depending upon
»
partial drum dump.

f. IBM 650 System: One 533 required.

Fileno. 1.2.012

IBM 650 Library Program Abstracts

DUMP AND LOAD ROUTINE FOR IBM 650
(SOSF)

Harold R. Vandenburgh
Princeton University
Princeton, N.J.

a. Purpose: Dump and Load Routine for the IBM 650, "SOSF".

b. Restrictions, Range: Does not apply.
c. Method: Does not apply.

d. Storage Requirements: 100 i r by the sy: term G.
Routine is in SOAP.

e. Remarks: Will clear one read band for unnecessary blanks, Therefore,
if two or more read bands are used, they must be free of blanks.

f. IBM 650 System: 650 with Index Registers.



IBM 650 Library Program Abstracts Filens. 1.2.01

INDEPENDENT TABLE LOADER

T/Sgt. J. D. Fry
Directorate of Statistical Services
Elgin Air Force Base, Florida

a. Purpose: Independent Table Loader - loads tables, permits reorigin of
tables, additions and deleti {on and ion without object
2 bly or rea b1

prog:

o

. Restrictions, Range: Does not apply.

o

. Method: Does not apply.

a

. Storage Requirements: 29 words, 1963-1991 during program loading.

o

. Remarks: Requires specially punched table cards, will sequence check
tables as loaded or will not sequence check at discretion of the user.

-

. IBM 650 System: Minimum 650,

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  1.3.001

SEVEN-PER-CARD PUNCH ROUTINE

D. W. Sweeney 11-16-55
IBM, New York

a) Punches, seven words to a card, the contents of consecutive drum locations
between two address limits specified on a control card.

b) Does not apply.
c) Does not apply.

d) Storage required is 27 locations, 1950, 1961 to 1976, and 1985 to 1994.
The read and punch areas of band 1950 are used for input - output.

e) The self-loading routine is not included in the listing. Output is in a form
loadable by the seven-per-card loader, file number 1. 2.002.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.3.007

STORAGE DUMP

. Haberman
. E., Schenectady

January 20, 1956

[2k-

a,

Punches a specified block of storage, 8 words per card.

b,

Does not apply.

C,

Does not apply.

d) Storage required is 55 locations, 1900 to 1950, and 1961 to 1964. No
speed information given.

e) The upper limit of the block being punched must be less than 1900. The
block may be specified by a master card or entry may be programmed. If
the number of locations being punched is not an even multiple of 8, additional
storages will be punched to fill the last card with 8 words. The first card
punched is a master card for use when these cards are loaded with L-2, see
Technical Newsletter No. 8, pp. 50-52.

f) Minimum 650.

B — 650

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  1.3.008

MEMORY DUMP AND RELOAD ROUTINE

December 17, 1956
Building, Washington 25, D. C.

George A. Rupprecht
Office of the Chief of Naval Operations, Pent

a) Punches a compact, self-reloading deck of load cards which replace 1990
words of memory.

b) Accurately replaces all except the ten card input words of any band desired.

c) Does not apply.

d) Punching time: 3 1/2 mi . Reloading time: 1 1/2 minutes.

e) The instruction address and sign on the storage entry switches are neces-
sary as specified despite the fact that only load cards are being read. Illegal
information in the 1990 words to be replaced causes validity check stops re-
quiring accurate console corrections for completing operation.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  1.3.009

AVAILABILITY

James D. Chappell
IBM, Washington

December 31, 1956

a) Produces a SOAP Availability Punchout from a deck of load cards that may
be single-instruction, four-per-card, seven-per-card, or any mixture of these
three types.

b) Does not apply.
c) Dces not apply:

d) Entire drum used by program. Running time is approximately read speed
when processing single instruction or four-per-card load cards and about 1/2
read speed on seven-per-card load cards.

e) Load routines 1.2.001 and 1.2.002 transfer cards, and blank cards will
be processed. The d address of less than 19/o of all constants will improperly
be marked as unavailable,

f) Minimum 650.

) Fileno. 1,3.010
IBM 650 Library Program Abstracts Utility Programs

S e O e e O T PR
7/CARD PUNCH

L. Zirkle

Computing Center

Oklahoma State University

Stillwater, Oklahoma

a, Purpose: This is a flexible, relocatable, 7/card punch routine which uses
additional features.

b. Range: Does not apply.
Accuracy: Does not apply.
Floating/Fixed: Does not apply.

c. Mathematical Method: Does not apply.

d, Storage Required: The program uses storage locations 0000-0051, and
punch region 9002-9009,

Speed: Not given,

Relocatability: Relocatable using SOAP II. (Continued on next page)
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e. Remarks: The output of this program may be reloaded with the program,
"7/Card Loader, " File Number 1.2.009.

f. IBM 650 System: One 533, IAS, and indexing registers.

Special Devices: Alphabetic device required,

Fileno. 1.3, 010
IBM 650 Library Program Abstracts ERRATA -

SEVEN/CARD PUNCH BY LARRY ZIRKLE
It was discovered that the program does not perform as indicated in the
writeup under program entry.

A corrected relocatable deck and new listing are available upon request.

Listing and decks mailed on or after March 1, 1961 have been corrected.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  1.4.002

FLOW TRACER

S. Poley 5-15-58

IBM, New York

a) A symbolic program to be assembled by SOAP which will trace designated
locations only, called ‘‘bus stops.”’

b) Does not apply.

c) Does not apply.

d) Storage required is 60 locations and two successive bands should be
designated as an assembly area for the routine. The symbolic deck contains
52 cards.

e) A maximum of 27 bus stops are allowable. When a bus stop is reached a
single card is punched giving the location of the bus stop along with the con-
tents of the distributor and accumulator. A SOAP symbolic deck listing with
a sample absolute listing is included.

f) Alphabetic device if the SOAP symbolic version is used.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.4.003

TRACING ROUTINE

D. W. Hagelbarger July 27, 1956
Bell Telephone Laboratories, Murray Hill, New Jersey

a) A tracing routine for use with machine language programs.

b) Does not apply.

¢) Does not apply.

d) Storage required is 150 locations, 1800 to 1949 (or 0800 to 0949).
Tracing is at 100 card per minute.

e

Traces any program that the computer can execute. For each instruction
traced the following information is punched: card number, location of
instruction, the instruction, and contents of upper and lower accumulator
and distributor (before execution of the instruction). Entry to, exit from
and tracing of branch orders only is under control of console switches.
Designed for use with the general purpose control panel used by the Bell
Interpretive System, Technical Newsletter No. 11.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.4.005

SELECTIVE TRACING ROUTINE

Barry Gordon
Equitable Life Assurance Society
New York, N. Y.

a) Traces all instructions, or only those instructions with a minus sign.
b) Does not apply.

c) Does not apply.

d) Uses one band of 50 locations; is relocatable.

e) This program was previously published in IBM Principles of Operation
Bulletin #135 (Form 22-7135-0) and is reprinted here to bring it within the
scope of the 650 Program Library.

f) Minimum 650

Fileno, 1.4.007
IBM 650 Library Program Abstracts Utility Programs

SYMBOLIC TRACING ROUTINE FOR A 650 SYSTEM
WITH INDEXING REGISTERS N

D. J. Hall

Research Computing Center
Indiana University
Bloomington, Indiana

a. Purpose: This routine is designed to be assembled by SOAP II, along with
an untested main program, in anticipation of utilizing tracing as an aid in
debugging.

o

. Range: Does not apply.
Accuracy: Does not apply.
Floating/Fixed: Does not apply.

c. Mathematical Method: Does not apply.

o

. Storage Required: 601 i in addition to eight ive words of any
punch area. N

Speed: Tracing proceeds at 100 instructions per minute,

Relocatability: Not given.

. Remarks: For each instruction traced a card is punched with the location
of the instruction, the instruction itself, the contents of the distributor,
upper and lower rs, and the of the three indexing
registers. The location of the first instruction to be traced is set in the
storage entry switches. A SOAP II symbolic deck listing with a sample
absolute deck listing is included in the write-up.

f. 650 System: One 533 and indexing registers required.

Special Devices: Alphabetic device if SOAP II symbolic version is used.

Fileno. 1,4.010
IBM 650 Library Program Abstracts Utility Programs

L ]
GENERAL TRACING ROUTINE

J. W. Burgeson
IBM, Akron, Ohio

a. Purpose: This routine traces all instructions, or only those with a
minus sign,

b. Range: Does not apply.

Accuracy: Does not apply.



e.

IBM 650 Library Program Abstracts
R

Floating/Fixed: Does not apply.

Mathematical Method: Does not apply.

Storage Required: This program uses 50 storage locations.
Speed: Not given.
Relocatability: Relocatable.

Remarks: This program is very nearly identical with File Number
1.4, 005, The only difference is that the one deck (45 cards) can be
used for any band of 50 locations, excluding the 1950 band, The user
specifies the band to be used by means of the instruction address in the
console switches when reading in the program deck.

IBM 650 System: One 533 required.

Fileno. 1,4,011

Utility Programs

MODIFIED SYMBOLIC TRACING ROUTINE

J.

May

Hudson Laboratories
Columbia University
Dobbs Ferry, New York

a.

e.

f.

IBM 650 Library Program Abstracts

Purpose: This program is to be assembled by SOAP II, along with an
untested program, for use in tracing as a method of debugging. This
routine is a modification of "Symbolic Tracing Routine, "' File Number
1.4, 001,

Range: Does not apply.

Accuracy: Does not apply.

Floating/Fixed: Does not apply.

Mathematical Method: Does not apply.

Storage Required: This routine requires 57 storage locations, including
eight successive words of any punch band.

Speed: Tracing proceeds at the rate of 100 instructions per minute.

Relocatability: Not given.

Remarks: For each instruction traced, a card is punched with the location
of the instruction, the instruction itself, the contents of the distributor and
accumulators, and the contents of the indexing registers. The location of
the first instruction to be traced is set in the Storage Entry switches.

IBM 650 System: One 533 and indexing registers.
Special Devices: Alphabetic device required,

Fileno. 1.5.003
Utility Programs

AUTOSET

M.

F. Row

Federal Burcau of Investigation
Washington 25, D. C.

a.

Purpose: This program will set tapes (either "read" or "write") to a
predetermined position. Can be used to sct tapes to the position where a
partially completed job was halted on a previous run.

. Range: Will preset one to six tapes.

Accuracy: Does not apply.

Floating/ Fixed: Does not apply.

Mathematical Method: Does not apply.

Storage Required: Programmed for locations 1950 - 1999.

Spced: Approximately that of tape reading.

Relocatability: May be relocated to any band.

Remarks: Identification of predetermined position on tape may be a tape
mark, record number, or any word in a record which is peculiar to that
specific record.

650 System: One 533, tape units, and indexing registers required.

Special Devices: None.

IBM 650 Library Program Abstracts
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File . 1.5.004
IBM 650 Library Program Abstracts uu;f:;oprograms

MULTIPLE PROGRAM DUMP AND LOADER

G. M. Stace

Office Methods & Procedures
Owens-1llinois Glass Co.
Toledo 1, Ohio

a. Purposc: These routines write any number of programs on a single tape.
Any rcquired program can be reloaded onto the drum by means of a single
load card. A program may be added to the program tape without specifying
the last program number on the tape. :

b. Range: Docs not apply.

Accuracy: Does not apply.

Floating/Fixed: All routines are fixed.

c. Mathematical Mecthod: Does not apply.

d. Storage Required: The maximum storage requirement for any routine is
0000-0049 plus the first ten locations of IAS and a read band.

Speed: Not given.

Relocatability: Not given.

e. Remarks: These routines will destroy instructions located in IAS and
indexing registers.
f. 650 System: Onc 533, tape units and indexing registers are required.

Special Devices: None.

Fileno. 1.5.006
Utility Programs

S O S P TSNP

CROWN LIFE INSURANCE COMPANY SORTING PROGRAM

J. Ballantyne
Crown Life Insurance Company
Toronto, Ontario

a,

. Purpose: Program to sort ungrouped 650 tape records. Record sizec and
position of the index in the record are located symbolically so that the
SOAP program may be assembled to sort any size record from one to fifty
words in length. The program retains the sequence of equal indices from
the input to the sorted output.

- Range: Sorts ona single word index only. Program has two phases.
Phase I block sorts thirty records and Phase 11 merges these blocks in
multiple passes to complete the sort.

Accuracy: Does not apply.

Floating/Fixed: Does not apply.

c. Mathematical Method: Does not apply.

d. Storage Required: Requires bands 0450 to 1950 for the internal block

£

IBM 650 Library Program Abstracts

sorting in Phase I, and there are seventy-seven free locations between
0000 and 0449.

Speed: Not given.

Not given.

Relocatabilit;
Remarks: None.

650 System: One 533, six 727 Magnetic Tape Units, and indexing registers
are required.

Special Devices: None.

Fileno. 1.5.009
Utility Programs

SORT II, DESCENDING

C. E. Perkins

J

. R. Casalaspi

National Biscuit Company
New York, New York

a,

. Purpose: This routine sorts records in descending order rather than

ascending order. (Continued on next page)
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b. Range: Does not apply.

Accuracy: Does not apply.
Floating/Fixed: Does not apply.

c. Mathematical Method: Does not apply.

d, Storage Required: Not given,
S_Pﬂéj Not quite as well optimized as SORT IL.
Relocatability: Not given,

e. Remarks: The methods are covered in the SORT II Reference Manual
(form 328-0415). The "High" and ""Low' exits of the original comparison
blocks have been interchanged.

f

IBM 650 System: An IBM 650 system with four tape units.
22 DoF oystem: A

Special Devices: None.

Fileno, 1.5.011
IBM 650 Library Program Abstracts

TAPE PROGRAM FINDER, WRITER, AND SALVAGE

Mr. Charles Sampson
Kentucky Department of Highways
State Office Building
Frankfort, Kentucky

a. Purpose: These programs are for the purpose of writing any program(that
Ts in single or 7-per card) on tape, finding the program after it is written
on tape and loading it on to the 650, and then transferring the program from
one tape to another.

b. Restrictions, Range:  Does not apply.

c. Method: Does not apply.

d. Storage Requirements: One band used for Finder Program, four bands
Used for each of the other. These bands are used momentarily and there
is no need for relocation.

e. Remarks: Follow instructions submitted in write-up.

f. IBM 650 System: With IAS and tapes.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.6.006

CLEAR BLOCK TO ZERO

S. Flemin 3-30-56

g
G. E., Schenectady

a) Clears a specified block of storage to zero.

b) Does not apply.

c) Does not apply.

d) Storage required is 8 locations, 1951 - 1958.

e) Self-loading. The block limits are punched in the one card deck.
f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  1.6.007

FIVE-PER-CARD CONDENSING ROUTINE

G. E. Mitchell 1-1-56
IBM, Houston

a) Condenses a one-word-per-card deck to a five-word-per-card deck and
places a loading routine, file number 1.2.003, ahead of the condensed deck.

(Continued on next column)

b) Does not apply.

c) Does not apply.

d) The deck contains 47 cards. Output is 100 cards per minute.

e) Self-loading. A trailer card placed at the end of the condensed deck makes
it self-transferring.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  1.6.009

ONE TO SEVEN CONVERTER

P. S. Herwitz 3-20-1956
IBM, Washington

a) Converts single-word load cards to seven-per-card load cards which may
be used with the seven-per-card loader, file number 1.2.002.

b) Does not apply.
¢) Does not apply.

d) Storage required is 37 locations, 0000 to 0035 and 1950. In addition, 25
locations are used in the 1900 and 1950 bands for reading, punching, and
loading. Cards read at 200 per minute and punch at approximately 28 per
minute.

e) Loading routine not included in listing.

f) Minimum 650.

ERRATA 650 Library Program - File No. 1.6.009

"One to Seven Converter,' by P. 8. Herwitz

In the one-page listing appended to the detailed write-up for 1.6.009, instruction
number 29 (location 0029) should read:

65 0028 0030
instead of 65 0028 0039
This is a typographical error in the preparation of the listing; the program deck

is not affected.
April 1958, Bulletin 18 - 37

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.6.011

SEVEN TO ONE CONVERTER

P. S. Herwitz
IBM, Washington

a) Converts seven-per-card load cards to single instruction load cards.

b) Does not apply.

c) Does not apply.

d) Storage required is 8 locations 1961 to 1967 and 1986. The 1950 band is
used for a read area, punch area, and self-loading routine. Cards are
punched at 100 per minute.

e) Self-loading.

f) Minimum 650



650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.6.012

A PROCEDURE FOR USING SOAP WITH A NUMERIC 650

Jack N, Graham

USAF, Directorate of Intelligence
Mathematical Analysis Branch
Washington, D. C.

a) Enables SOAP to be used with a minimum 650 provided a 407 with summary
punch is available.

b) Does not apply.

c) Does not apply.

d) Approximately 850 storage locations are required.

e) A SOAP deck is partially converted to 650 alphabetic code using the 407
and summary punch. This routine completes the conversion at which time

the regular SOAP program performs the assembly. No special characters

may be used for any part of symbolic addresses.

f) Minimum 650 and 407 with summary punch.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  1.6.014

SOAP TO SEVEN

James D. Chappell
IBM, Washington

December 31, 1956

a) Will convert single instruction load cards to seven-per-card load cards.
SOAP output cards may be converted immediately without removing special
type cards. Only those locations from the FWA to the LWA are punched with
the further provision that no output card shall begin with an unused location.

b) Does not apply.
c) Does not apply.

d) Uses entire 1950 band. Running time is approximately read and punch
speed,

e) The 1.2, 002 loader is punched along with the 1.6.001 stop number routine
prior to punching the converted program deck. A 1.2.002 transfer card is the
last card punched. No single instruction load cards can be processed for load-
ing into the area used by the 1.2.002 loader.

f) Minimum 650.

Fileno. 1.6.014
IBM 650 Library Program ERRATA

L |
“SOAP to Seven," by J. D. Chappell
Under INPUT on page 1 of the write-up, the statement should read as follows:

". . ., the location in columns 23-26, and the word to be loaded in columns
31-40."

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.6.016

SOAP 1 TO SOAP Il TRANSLATOR

S. Poley

IBM, New York December 1, 1956

a) Translates symbolic cards prepared for SOAP I into symbolic cards ac-
ceptable to SOAP II.
b) Does not apply.

c) Does not apply. (Continued on next column)

B — 650

d) Storage required i tables is appr
is approximately 100 cards per minute.

ly 220 1 i . Timing

e) It is assumed that errors detectable by SOAP I have been corrected and
that relocatable addresses are in the range 0000 - 1999. Only the first ten
columns of the remarks ficld will be retained. A SOAP II symbolic deck list-
ing and a four-per-card absolute deck listing are included.

f) Alphabetic device is ry.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.6.017

AN INTERPRETIVE OPERATION FOR THE CONVERSION OF NUMBERS
FROM FIXED POINT REPRESENTATION TO FLOATING POINT
REPRESENTATION AND VICE VERSA

R. W. Klopfenstein
RCA Laboratories
Princeton, New Jersey

a) Designed as an adjunct to the interpretive system developed at Bell Telephone
Laboratories and described in IBM Technical Newsletter No. 11.

b) Floats a fixed point number or fixes a floating point number. Rounds in the
last place in both floating and fixing.

c) Not applicable.

d) Programmed for locations 001-049. (Note: Interpretive system proper occupies
locations 1000-1999).

Time: Appr y 60 milli d
1 ble to any 49 ive locations in lower memory (excepting 0000) by
means of the Bell Telephone Laboratories translation routine. Preferably relocated

by multiples of 50 locations.

e) Programmed stop with 8888 in the address lights occurs if an overflow would
result upon fixing a given floating point number.

f) Minimum 650.

850 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.6.020

INTERPRETIVE FLOATING DECIMAL ROUTINE

R. R. Haefner

E. 1. du Pont de Nemours & Co., Inc.
Savannah River Laboratory

Aiken, South Carolina

a) This routine is a modification of the Trimble interpretive floating decimal
system d in IBM Technical letter No. 8. It is designed for the 650
installation equipped with the automatic floating decimal device to provide a
compromise between rewriting infrequently used programs which incorporate the
Trimble routine and inefficient machine utilization while running such programs.

b) Floating arithmetic.

c) Modification of methods in Trimble routine.

d) Uses 243 storage locations in a block of 390 locations. The routine is 75%
faster than the Trimble routine with no recoding required.

e) None

f) 650 with automatic floating decimal device.

April 1958, Bulletin 18 - 11
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Fileno. 1.6.021
IBM 650 Library Program Abstracts Utility Programs

DAYS BETWEEN DATES

R. Strauss
IBM, Jacksonville, Florida

a. Purpose: Subroutine to determine the number of days between two dates.
b. Range: Up to the limit of the upper accumulator.

Accuracy: Inaccurate one day for each leap year.

Floating/Fixed: Computation is in fixed point.

c. Mathematical Method: Does not apply.

d. Storage Required: 69 words plus 10 words for each time the subroutine is
used in the program.

Speed: Variable.
Relocatability: Not given.

e. Remarks: The earliest date must be used as the first date and the most
current date as the last date. The date must be six digits and read into the
650 in year, month, and day order. To compute the days between dates in
different centuries, the dates must be eight digits and read in the 650 in
century, year, month, and day order.

-

650 System: One 533 required.
Special Devices: None.

Fileno. 1.6.022
IBM 650 Library Program Abstracts Utility Programs

L
FIVE-PER-CARD CONDENSING ROUTINE

J. H. Cooper

R. P. Fraser

T. H. Green

Shell Oil Company

P. O. Box 2527

Houston 1, Texas

a. Purpose: Condenses one-per-card instructions of either SOAP I or SOAP
I form.

b. Range: Does not apply.
Accuracy: Does not apply.
Floating/Fixed: Does not apply.

c. Mathematical Method: Does not apply.

d. Storage Required: About 400 drum locations are required for program
and storage.
Speed: Card reader operates at maximum speed.
Relocatability: Not given.

e. Remarks: The entire drum is available to object program since object

program instructions, which overlay locations used by the 5/card loader,
are automatically saved until last and punched in self-loading 2/card form.
The d d cards are ted when punched and this count is punched
in the last card;thus each time the condensed deck is loaded the count is
compared with the original count.

f. 650 System: One 533 required.

Special Devices: None.

Fileno. 1.6.023
IBM B50 Library Program Abstracts Utility Programs

MISCELLANEOUS UTILITY ROUTINES

a. Purpose: Six of the seven short utility routines originally published in
IBM 650 Bulletin 12 and three contributed routines of a similar nature have
been assembled to provide a convenient "package' for installations with an
expanded IBM 650 system. The routines included are:

Clear Drum to Zeros between Limits

Clear IAS to Zeros between Limits (Continued on next column)

Clear Drum and IAS to Minus Zeros

Dump IAS and Drum onto Tape

Load IAS and Drum from Tape

Print IAS and/or Drum

Universal Tape Print

Determine Footage of a Reel of Tape

"SNIP" - Measure Off Predetermined Eootage of Tape

b. Range: Does not apply.

Accuracy: Does not apply.

Floating/Fixed: Does not apply.

c. Mathematical Method: Does not apply.

d. Storage Required: Varies from eight locations to twenty-four depending
upon routine used.

Speed: Varies depending upon routine and job to be done.

Relocatability; Not in rel ble form.

e. Remarks: None.

f. IBM 650 System: Most of these routines require one 533 and indexing
registers in addition to the equipment specified in the title.

Special Devices: None.

Fileno. 1.6.025
IBM B50 Library Program Abstracts Utility Programs

R

RELOCON

E. D. Mounts

National Homes Acceptance Corp.

Lafayette, Indiana

a, Purpose: This program converts single-instruction load cards to four-per-
card load cards where other than the 1950 band is used for read-in and
relocates the ""Four-Per-Card Loader, "' File Number 1.2. 001, automatically.
It will also convert the 1950 band,

b. Range: Does not apply.
Accuracy: Does not apply.
Floating/Fixed: Does not apply.

¢, Mathematical Method: Does not apply.

d. Storage Required: The program uses 170 ge locations from 1
1800 to location 1999, excluding the read-in locations 1951 to 1960, punch
locations 1977 to 1986, the self-loader locations 1995 to 1999, and the
trailer load card location,

Speed: The input speed is 200 cards per minute and the output is approx-
imately 50 cards per minute,

Relocatability: Does not apply.
e. Remarks: All routines to be converted must reserve locations 45, 46, 47,
48, and 49 (or their equivalents) in the desired read-in band, for self-loader
instructions. The routine could be easily altered for other locations, Output
is complete and ready for subsequent loading, It is assumed that any
program being converted has been used and proved in single instruction load
card form. SOAP output decks may be used without disturbing their sequence.
The relocated self-loader is punched out in front of the output deck.

£, IBM 650 System: One 533 required.

N Fileno. 1.6.026
IBM 650 Library Program Abstracts Utility Programs

LOAD DECK GENERATOR

C. E. Stevens
Standard Oil Company (Indiana)
Detroit, Michigan

a, Purpose: This program produces a seven-per-card load deck preceded by
a zero clearing routine and a seven-per-card loading routine, for any band
of the drum. The program to be punched must first be loaded on the drum.
The Load Deck Generator generates the necessary variable instructions so
that the zero clearing routine and the seven-per-card loading routine will
read into any band specified by the programmer. Many zero locations are
not punched, thus reducing the multiple-instruction-per-card deck to
minimum size.

(Continued on next page)



b. Range: Does not apply.
Accuracy: Does not apply,

Floating/Fixed: Does not apply.
c. Mathematical Method: Does not apply.

&

Storage Required: There are two sections to the subject program. The

first section is read into the last band and punches seven words per card
for locations 0000-1950, The second section, if used, requires a second
loading of the program to be punched, This section is read into the first
two bands and punches two instructions per card for locations 1951-1999,

Speed: Punching spced for both sections of the program is 100 cards per
minute, Loading speed of the seven-per-card deck output is 200 cards per

Relocatability: Not given.
e. Remarks: This program is self-zero clearing with self-loading output,

£, IBM 650 System: One 533 required.

Fileno. 1,6, 027

1BM 650 Library Program Abstracts Utility Programs

STOP NUMBER DRUM AND IAS

J. B. Reid
Trans-Canada Air Lines
Montreal Airport
Quebec, Canada

a, Purpose: This program loads all drum locations (except 1951-1960)
and IAS locations with: 01 aaaa 8888, where aaaa is the address of the
location,

b. Range: Does not apply.

Accuracy: Does not apply.

Floating/Fixed: Does not apply,

c. Mathematical Method: Does not apply.

d, Storage Required: Storage locations 1951-1960 and IAS locations 9000-9007,

Speed: Total of 5.7 seconds for drum and IAS loading with stop codes.

Relocatability: Not given.

e. Remarks: None.

f.  IBM 650 System: One 533, IAS, and indexing registers,

Fileno. 1.6.027
1BM 650 Library Program Abstracts Errata

S T S S
""Stop Number Drum and IAS" by J. B. Reid .

The ing have been for the ab for the above program
published in Distribution No. 6 of IBM Library Program Abstracts:

In paragraph (a) delete "(except 1951-1960)".

In paragraph (d) Storage Required should read '"Does not apply. "
Relocatability should read "Does not apply. "

Fileno. 1,6, 028
IBM 650 Library Program Abstracts Utility Programs

L ]
UNIVERSAL MEMORY DUMP AND CONDENSING ROUTINE

B. M. Taylor, Jr.
North Carolina State College
Raleigh, North Carolina

a, Purpose: This program dumps entire contents of drum, accumulator, and
distributor as a numbered, self-reloading, self-starting, condensed
re-entry deck of not more than 360 cards. Any operating program may be
interrupted and dumped at any point; reloading the output ically
Testarts the operating program at the point of interruption. An operating
program beset with a validity error may be dumped and repaired for

(Continued on next column)

B — 650

re-cntry and restarted at the point of interruption, A program being de-
bugged and beset with anomalies may be dumped and listed for inspection,
A debugged ready-to-operate program may be condensed for permanent
use, without reserving any special area on the drum for the condensing
routine itself. The dump program is read into any single available read
band of ten words, and does not disturb any other locations.

b. Range: Does not apply.

Accuracy: Does not apply.

Floating/Fixed: Does not apply.

c. Mathematical Method: Does not apply.

d. Storage Required: Any rcad band - ten words.

Speed: Not given.

Relocatal ty: Relocatable.

e. Remarks: If operating program is stopped following division without reset
(14), the upper accumulator will be restored with the sign of the lower, If
invalid information (blank bits, ctc.) is present on the drum, special steps
may be taken,

f.  IBM 650 System: One 533 required,

Fileno. 1.6, 029
Utility Programs

IBM 650 Library Program Abstracts

CDCSB

D. A. D'Esopo

P. H. Butterfield
Stanford Research Institute
Menlo Park, California

a, Purpose: This program permits the use of the command difference method
of address modification in the SOAP language. This command difference
coding technique can save initialization and modification instructions when
it is used on a series of variable commands which have a common
modification increment and which are modified as a group.

b. Range: Does not apply.

Accuracy: Does not apply.

Floating/Fixed: Does not apply.

c, Mathematical Method: Does not apply.

d, Storage Required: This program requires 23 storage locations plus that
needed for parameters.

Speed: Not given,
Relocatability: Not given.

e. Remarks: The 23-card symbolic deck can be punched from the listing
included in the write-up.

f. IBM 650 System: One 533 required.
Special Devices: Alphabetic device required.

Fileno. 1.6.030
Utility Programs

IBM 650 Library Program Abstracts

ON-LINE STORAGE DUMP
H.R. Vandenburgh
Princeton University

Princeton, New Jersey

a. Purpose: This program causes a print-out of the contents of the indexing
registers, distributor, accumulators, and drum storage.

b. Rani Does not apply.
Accuracy: Does not apply.
Floating/Fixed: Does not apply.
c. Mathematical Method: Does not apply.
d. Storage Required: Locations 1951-1‘960, 8001-8003, and 8005-8007.

Speed: Not given. (Continued on next page)
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Relocatability: Not given.

Remarks: The labeled contents of 1951-1960 and 1963-1972 are meaningless.

£. IBM 650 System: One 533, indexing registers, and an on-line 407 are
required.
Special Devices: None required.
Fileno. 1.6.031
IBM 650 Library Program Abstracts Utility Programs

MATRIX TRANSLATION A/O TRANSPOSITION

R.

L. Freeman

Portsmouth Naval Shipyard
Portsmouth, New Hampshire

a. Purpose: This program is designed to separate, translate, or transpose
matrices, The matrix to be manipulated may be stored on the drum or in
a form to be loaded by the standard four-per-card loader or the n-per-
card loader (IBM 650 Library Programs number 1.2.001 or 1.2.002). The
repositioned matrix is stored in cards in a form to be reloaded by the n-
per-card loader. This program is written to prepare data output of one
routine in forms suitable for uses in other routines.
b. Range: Does not apply.
Accuracy: Does not apply.
Floating/Fixed: Does not apply.
c. Mathematical Method: Does not apply.
d. Storage Required: The program and subroutines use 2all the drum storage
locations.
Speed: Governed by the input-output speeds.
Relocatability: Relocatable by modifying type cards and re-assembling.
e. Remarks: The following restrictions apply:
when@ =8, q<b<n
when® =9, qg<b<m
q = number of words pe:r card output
n = number of columns of input matrix
m = number of rows of input matrix
@ = code; 8 means non-transpose; 9 means transpose matrix
f. IBM 650 System: One 533 required.
Special Devices: For SOAP version of the deck, the alphabetic device is
Tequired; however, for the condensed deck, the alphabetic device is not
required.
Fileno. 1.6.033
IBM 650 Library Program Abstracts Utility Programs
N B

SELF-CHECKING LOAD DECK GENERATOR

C.E. Stevens
Standard Oil Company (Indiana)
Detroit, Michigan

a.

Purpose: With the 650 doing all the work, this program will produce, for
any read area of the drum, a condensed load deck consisting of the following
sections:

1. Drum zeroing routine

2. Seven-per-card, self-checking load routine
3. Seven instructions per card, 0000-1950

4. Self-checking card, 0000-1950

Load routine erasing card

Two instructions per card, 1951-1999
Self-checking card, 1951-1999

Now

Many zero locations are bypassed in producing the seven-per-card and two-
per-card sections, reducing the size of the load deck. The entire output is
loaded in the same order as punched with one console setting.

If loading stops with 01 2345 6789 in the program register, something is
wrong with the load deck; cards are missing, or have been added or altered.

Range: Does not apply.
Accuracy: Does not apply.

Floating/Fixed: Does not apply.
- (Continued on next column)

c. Mathematical Method: Does not apply.

d, Storage Required: The last band is used by the program to handle locations
0000-1950, and the first two bands to handle 1951-1999,

Speed: Punching of the condensed deck proceeds at the rate of 100 cards per
minute; loading of the output is at the rate of 200 cards per minute.

e. Remarks: The program is self-zero-clearing, self-loading and self-checking.
f. 1BM 650 System: One 533 required.

Special Devices: None required.

Fileno. 1.6.034
IBM 650 Library Program Abstracts Utility Programs

RELOCATABLE TO REGIONAL SOAP II

G. J. Porter
Project Matterhorn
Princeton, New Jersey

a. Purpose: This program converts subroutines written in relocatable SOAP II into
normal SOAP II by making the rel ble ad into regional add
These subroutines are acceptable to either 650 FORTRAN or FOR TRANSIT.

b. Range: Does not apply.
Accuracy: Does not apply.
Floating/Fixed: Does not apply.

c. Mathematical Method: Does not apply.

d. Storage The program the loader 1800-1999.

Speed: Not given.

Relocatability: Not given.

e. minor to SOAP II board.

f. IBM 650 System: One 533 required.

Special Devices: Alphabetic device required.

. Fileno.  1.6.035
IBM 650 Library Program Abstracts Utility Programs
]}

ERL GENERAL UTILITY PROGRAM

Judy Psygoda
Electronics Research Laboratories
New York, New York

a. Purpose: This prog was d d to 1 the and
of sete of data output from mathematical programs. It is useful for the interpre-
tation of output data and the preparation of data for plotting by hand or machine.
For sets of data in 8 words-per-card format, by means of control cards, it can be
used for conversion between number systems, finding the range of data, conversion
to logarithms to the base 10, of data, and of output
card formats.

b. ;nanﬁ : Not given.

Accuracy: Not given.

Floating/Fixed: Either floating or fixed decimal input and output may be utilized.
c. Mathematical Method: Not given.
d. Storage Required: The entire drum is used.

Speed: Partl, the rangefinder, runs 4 seconds per data card input, when all 8

words of the data card are processed. Part 2 runs 3.5 seconds per data card
input, for processing of 8 words.

Rel : Not

e. Remarks: All auxiliary routines used are included in the seven-per-card listings
and program decks.

f. IBM 650 System: One 533 required.

4



Fileno.  1.6.036
IBM 650 Library Program Abstracts Utility Programs

MATRIX PACKAGE

V. Kahan

W.D. Thorpe

V. Sears

V. Soots

L.8. Green

Computation Centre, University of Toronto
Toronto, Canada

a. Purpose: The matrix package is an interpretive system designed to reduce a
of matrix toa of pseud:

b. Range: Maximum size of matrices handled is 37 rows X 50 columns.
Accuracy: Dependent on matrices being processed by matrix operation.
Floating/Fixed: Both can be used.

c. Mathematical Method: The inversion subroutine uses Jordan's Elimination Method.

d. Storage Required: D on size of used.
Speed: Not given.

Relocatability: Not given.

e. Remarks: The package ins the ng $
70 Input 39 Multiplication
71 Output 20 Transpose multiplications
90 Fixed point output 33 Add Transpose
99 Fixed to floating 35 Column augmentation
32 Linear combination 36 Row augmentation
22 Transfer 37 Partition
34 Inversion 78 Checksum output

f. IBM 650 System: Tape system consisting of one 533, indexing registers, one 727
magnetic tape unit.

Fileno. 1.6.038
IBM 650 Library Program Abstracts Utility Programs
S S S PSS

650 FORTRAN SYMBOL EQUIVALENCE TABLE

W. M. Compton
Arabian American Oil Company
New York 22, N. Y.

a. Purpose: This program automatically prepares SOAP II "EQU" cards defining the
storage I of each b d variable and the location of the first 650
led for each in a 650 FORTRAN source program. This

symbol table aids in prog; error-d

b. Range: Does not apply.
Accuracy: Does not apply.
Floating/Fixed: Does not apply.
c. Mathematical Method: Does not apply.
d. Storage Required: Not given.
Spe;ed: Symbol table punched at the rate of 100 symbols per minute.
Relocatability: Not given.
e. Remarks: None.
f. IBM 650 System: One 533 and indexing registers.

Special Devices: Group II special character device required.

Fileno, 1.6.039
IBM 650 Library Program Abstracts Utility Programs
L E—

LADPAC UTILITY ROUTINES

Los Angeles Data Processing Center
Los Angeles, California

a. Purpose: These programs are a compatible set of utility routines for many different
configurations of 650 systems. They use standard console settings throughout. The
routines range from those useful with basic machines through those which may be

(Continued on next column)
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used with systems (e.g. RAMAC). They are useful both as program error-detection
aids and utility programs. The routines included, and the LADPAC number for

each are:

Number Routine Number  Routine
1153 LADPAC SOAP 1422 1. R. Print Trace (high)
1215 Library Checkmate 1423 Set Format Trace (high)
1232 Standard 3/cd Loader 1431 Basic Print Trace (relocatable)
1251 5/cd Loader (high) 1432 1. R. Print Trace (relocatable)
1252 5/cd Sequencing Loader (high) 1433 Load Card Trace (high)
1261 6/cd Loader (high) 1442 I. R. Punch Trace (low)
1262 6/cd Sequencing Loader (high) 1452 1. R. Punch Trace (high)
1272 7/cd Sequencing Loader (high) 1472 L. R. Print Punch Trace (core)
1281 1/cd Translating Loader (high) 1485 1. R. Trace to Tape (high)
1282 1/cd Sequencing Translating 1495 Snapshot Print Trace (high)

Loader (high) 1496 Snapshot Print Trace (high)
1312 1/cd Punchout (high) 1541 Copy Tape
1313 1/cd Punchout (core) 1551 Memory to Tape
1317 1/cd Punchout (low) 1552 ‘Tape to Memory
1332 3/cd Punchout (high) 1553 Read Check Tape
1337 3/cd Punchout (low) 1561 Tape to Printer
1352 5/cd Punchout (high) ©15T1 Memory and Arithmetic Units
1356 5/cd Punchout (low) to Tape
1362 6/cd Punchout (high) 1582 Recall Memory and Arithmeti
1372 7/cd Punchout (high) Units from Tape
1391 Drum Print 1651 Clear Memory to Zero
1392 Band Print (high) 1652 Set Memory to Stop Codes
1393 Core Print 1654 Partial Drum Clear
1394 Band Print (low) 1655 Drum Clear to Zero
1395 Band Print (core) 1656 Set Drum to Stop Codes
1401 Basic Punch Trace (low) 1658 Clear Drum Between Limits
1402 Basic Punch Trace (high) 1666 Drum Search
1403 Basic Punch Trace (relocatable) 1701 Zero RAMAC Between Limits
1411 Basic Print Trace (low) 1702 Zero Disk File
1412 L. R. Print Trace (low) 1711 RAMAC to Tape
1413 Set Format Trace (low) 1712 Tape to RAMAC
1421 Basic Print Trace (high) 1731 Selective RAMAC Print
Number Routine Number Routine
1732 Selective RAMAC Zero 1789 Recall Memory and Arithmetic
1733 Selective RAMAC Change Units from RAMAC
1717 Memory and Arithmetic Units 1841 Tape Quality Preparation'

to RAMAC 1842 ‘Tape Quality Analysis

1892 Deck Numbering Routine

b. Range: Does not apply.

Accuracy: Does not apply.

Floating/Fixed: See the program writeup.

Mathematical Method: Does not apply.

Storage Required: See the program writeup. Some routines operate from core.
Speed: See the program writeup.

Relocatability: Some routines are relocatable.

Remarks: All routines have been tested and put to use at the Los Angeles Data
Processing Center. In addition to the routines, an extensive commentary is
included to fully explain the standard procedures employed. A trace table is in-
cluded to assist the customer in choosing the proper trace. Descriptions in detail
of the LADPAC Utility Read/Punch panel (largely 80-80) and the LADPAC 407 On-
line Print panel are included. Most routines will operate with only a load hub

wired to column 1, or with a ten word print panel. Standard card formats are
described. Floating point mathematical routines for the basic functions are in-
cluded in both SOAP relocatable and SOAP symbolic. An explanation of the number-
ing system used in identification of these routines is included, together with symbolic
and absolute listings.

Punchout routines always include, as the first cards of the output, a routine to
load that deck. This loader will operate from the same storage locations as the
punchout. Most of the punchout and loader routines are written for the basic machine.

IBM 650 System: One 533 required.

Fileno. 1.6.040

IBM 650 Library Program Abstracts Utility Programs
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FOR TRANSIT SUBROUTINE PACKAGE

C. W. Zahler
United States Steel Corporation
Pittsburgh, Pennsylvania

W. J. Lee

IBM

Pittsburgh, Pennsylvania

Corporation
(Continued on next page)
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a. Purpose: This package includes subroutines for ABSF, COSF, SINF, ATANF,
SQRTF, EXPF, LGNF, ANTLF, CLOGF.

b. Range: Maximum.
Accuracy: Maximum.

Floating/Fixed: Floating decimal arithmetic is used.

c. h ical Method: iterative are employed
d. Storage Required: Not given.

Speed: Not given.

Relocatability: Not given.
e. Remarks: All subroutines are in 5/card format.
f. IBM 650 System: One 533 required.

File no.
1BM 650 Library Program Abstracts 1.6.041
AUTOMATIC PERSONAL IDENTIFICATION CODE
(AUTO PIC)
Jack Melnick
IBM - Trenton
215 West State Street
Trenton 8, New Jersey
a. Purp : To ically code alphab names of ind 1s and
assign unique identifying data to each indi 1.

b. Range: Not applicable.

Accuracy: Expected accuracy of 85-95% alphabetic sequence with an
expectancy of .01-.02% duplications .

Fixed

a

Mathematical Method: Not applicable.

a

Storage Required: 1727 words for tables; 267 words for program,
constants, and input-output areas; 6 words available.

Speed: 100 cards per minute.

Rel bility: Non

. Remarks: Limits of tables: 768 first names; 9590 last names broken
into 10 phases of 959 words each.

f. 650 System: Minimum 650 with alphabetic device.

Fileno, 1.6.042

IBM 650 Library Program Abstracts

SWCHF SUBROUTINE FOR 650 FORTRAN

David L. Grobstein

Concepts and Applications Laboratory
Picatinny Arscnal

Dover, New Jersey

a. _Purpose: This subroutine makes available to 650 FORTRAN a
statement resembling the IF (SENSE SWITCH i) np o0, instruction
available in 704-709 FORTRAN.

b. Range: Does not apply.

Accuracy: Does not apply.
Floating /Fixed: Does not apply

c. Mathematical Method: Does not apply.

d. Storage Required: 28 drum locations

Speed: Varies from 10 to 60 milliseconds depending on the degree
of optimization.

(Continued on next column)

Relocatability: SWCHF is written in SOAP II and is used in symbolic
form during 650 FORTRAN PASS Il assembly. Available focations
are assigned by the FORTRAN PASS II deck, and may be anywhere on
the drum.

Remarks: The subroutine uses the rightmost three Storage Entry
Switches on the 650 console to simulate sense switches, and control
program branching.

°

f. IBM 650 System: Same as needed for 650 FORTRAN.

) Fileno, 1.6.043
IBM 650 Library Program Abstracts

UTILITY SUBROUTINES

George Radin
Daniel Salkoff

New York University College of Engineering
University Heights

New York, N. Y.

a. Purpose: The package has the advantage of offering a system with
uniform linkage, 4-character local addresses, and index-register
preserving routines.

Routines included:

1. Float X

2. Fix X

3.

4. Arctan X

5. Ln/

6. Exp X, 10X, Sinh X, Cosh X
7. Sin X, Cos X

8. n-Pt Gaussain Integral

9. Gamma X

L4

Restrictions, Range: Floating decimal.

a

Method: Does not apply.

&

Storage Requirements: Does not apply.

. Remarksi Does not apply.

-

. IBM 650 Sx:tem: 650 with Floating Deciral and Index Register.

Fileno. 1.6.044
IBM 650 Library Program Abstracts

GOUTY II A

A. Wachowski

J. L. Overbey

Research Department

Automatic Electric Laboratories, Inc.
400 Notrth Wolf Row

Northlake, Illinois

®

. Purpose: This program with associated 533 and 407 control panels form
a unificd system of programmed input and output both in numeric and
alphabetic form for the scientific use of the IBM 650.

o

Range, Accuracy, Floating/Fixed: Not applicable.

o

. Mathematical Method: Not applicable

o

. Storage Required: 177 locations.
Storage Required:
Speed: Maximum read and punch speed.

Relocatability: Not relocatable.

o

Remarks: The 533 Control Panel may also be used as a General Utility
Board with 80-80 Read and Punch, as Load or Non-Load cards.

f. Equi Specificati 650 with Alp Device and an off-line
407 accounting machine.

File no, 1.6.045
IBM 650 Library Program Abstracts

AUTOMATIC SOAP CONVERSION UTILITY PROGRAM (ASCUP)

T/Sgt. Robert D. Drury
5755 Hickam Drive
Dayton 31, Ohio
(Continued on next page)
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a. Purpose: Program ically conver qu tally coded 650 a. Purpose: A program to translate routines written in post-SOAP (one-word
programs to Soap IIA input for optimization. per card), four-word per card, five-word per card (6-10 format), and seven-

word per card into SOAP relocatable (type 2) form.
b. Restrictions, Range: Does not apply.

c. Mecthod: Docs not apply.

o

Restrictions, Range: Docs not apply.

a

Mecthod:  Does not apply.
d. Storage Requirements: Load deck contains 164 cards - 100 card per minute output. -

d. Storage Requirements: The program occupics locations 0000 through 1036

e. Remarks: Program must be reloaded for each program being converted. inclusive. Program speed is punch limited.

f. IBM 650 System:  Alphabetic device necessary. c. Remarks: The five-word per card (6-10 format) routines are always
translated correctly and cvery address referred to, but not used as a
location, will be reserved when assembling. Other formats require hand

i i t tain that the 2 as i .
Fileno.1. 6,086 checking in order to ascertain that they have been treated as intended

IBM 650 Library Program Abstracts If it is desired, a group of constants may be held fixed by preceding them

with a load card containing all nines in the first word.
BLOCK CORRELATION - COR, A post-SOAP and seven word per card listing is included.
Computation Lab y {. IBM 650 System: Mini 650 equipped with alphabetic device.
Ohio State University Research Center
Columbus 12, Ohio
a. Purpose; COR, will produce all the correlations for a block of variables
which are to be correlated with themselves or with another block of
variables. Results include sums, sums of squares, sums of crossproducts, Fileno. 1,6, 049
means, standard deviation, variance, covariance, correlation coefficient, IBM 650 Library Program Abstracts
and its square.
b. Range: Not given. FIRSIR

Accuracy: Not given.
Fred G. Gross

Floating [Fixed: Fixed point data (see write-up for various data forms). IBM - Los Angeles
3424 Wilshire Blvd.
c. Mathematical Method: COR, uses the following formula in the computations. Beverly Hills, California
N (xpxp) - (le) (Y‘,z,
L a. Purpose: To simulate index registers on a basic 650.
r,= —m
12 \/ z z. 2 o~ 2 b. Restrictions, Range:  Fixed decimal.
N(Zx)-(gx) Ngx)-zx)
2 LY ! 1 . Method: Does not apply.
d. Storage Requirements: Permanent locations: 0000 and 1067 thru 1999. -
Unused locations: 1995, 1996, 1998. Reserved for sums: 0001 thru 1066. d. Storage Requirements: Approximately 300 locations are required. Speed
Varies with type of problem run.
Speed: Time required for ation of sums is approxi (in
. : T is i .
z—;5 (2.5a + b)c where a = number of variables, b = number e Remarks: Trace is Included
of correlations, ¢ = number of observations. £, IBM 650 System: Minimum 650.
Correlation requires approximately (in seconds): 1.5n, where
n is number of correlations.
Rel i Not r bl
e. Remarks: COR, has attached to the front of the 7/card deck the loading Fileno. 1.6.050
foullne used by the program. . IBM 650 Library Program Abstracts

1. 650 System: Basic 650; no special equipment necessary.

FLOATING POINT AND INDEXING REGISTER SIMULATOR WITH TRACE
(FIRST)

Fileno. 1.6.047 N
IBM 650 Library Program Abstracts Petor W. Pakeltis

Computing Center
Northwestern University
Evanston, Illinois

SHIFF
. a. Purpose: To make available to programmers of the basic 650 all the
};nchard:& Chan:lerc . “Speration codes, X ion and apparent behavior of a
esearc °mP"‘ ng .cn er 650 equipped with automatic floating decimal device and three indexing
Florida State University registers

Tallahassee, Florida

Programs existing or intended for the above augmented machine are

immediately compatible with any 650 provided drum space is available
for this simulator. Entrance and exit procedures are quite simple and
the simulator can be used as a subroutinc in the main program or as a

- - . general interpretive program by cutering from the console switches
b. Restrictions, Range: Fixed point. Gnce per program.

a. Purpose: SHIFF is a FORTRANSIT I (s) subroutinc designed to shift a fixed
point number a desired number of places right or left (or both).

a

Method: Does not apply. The write-up includes detailed flow charts and listings so that less

general versions of the si canbe a bled as special
requiring less storage if desired.

d. Storage Requirements: 17 locations plus 1454 and 1951-1952.

Remarks: SHIFF operates with the argument (number to be shifted) in the
lowe: ince the first shift performed is to the right, all digits shifted
"'off" will be lost.

This si is ially i d for training programmers in the
use of the automatic devices and their operation codes when only a basic
650 is available.

l

IBM 650 System: ini 650 with al ic and special character b

Range, Ac , fixed or floati i .
devices ange, Accuracy, fixed or floating point arc as for augmented 650

c. Mathematical Mcthods: Not pertinent.

Fileno. 16,04 .
IBM 650 Library Program Abstracts 8 d. Storage Requirements: 394 adjacent drum locations are required for the full
Simulator. The speed of the main program being interpreted is roughly ten 650
iples of

operations per second. Relocation is possible in 0 locations by
TRANSLATOR - OTHER FORMATS TO ing SOAP II pseudo-op as explained in p for .
SOAP RELOCATABLE (TYPE 2) DECKS

e. Remarks: Program is available on single or double word self-loading cards
assembled for locations 1500 thru 1894. To enter: RAL first command of
W. H. Lewellen main program to be interpreted and go to 1500. To leave: Address control
D. L. Weimer to a negative command, read a load hub card, or attempt an invalid command.
Ohio Department of Highways
Columbus 15, Ohio (Continued on next column)

Equipment: Minimum 650. No special wiring.
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Fileno. 1.6.051
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537 SIMULATOR GENERATOR

Q. J. Maltby

North American Life Assurance Co.

Toronto, Ontario, Canada

a. Purpose: Generates on SOAP II input card format a subroutine for use
within a program. The subroutine generated, after assembly within
a program will simulate in the 533 the operation of a 537 input-
output unit to the extent of punching the output on the input cards.
Misfilings between reading and punching are detected.

b. Range: Does not apply.
Accuracy: Does not apply.
Floating /Fixed: Does not apply.

c. Mathematical Method: Does not apply.

d. Storage Reguired (re the generated subroutine): The results storage
area used by the subroutine is defined by the input prepared for the
generator. (This area should be as large as possible for easy card

ing). The sul ine p: is with 100
locations (with a few spaces in the middle).

Speed: . Unk . He the ine was hand

Relocatability: The is fully rel bl The

desired is specified in the input prepared for the generator.

e. Remarks: The input to the generator must specify the number of "answer"
words necded and the punch words from which they will be available for
output. Thus there is iderable flexibility in programme design, as
the generator analyses the variables and puts out a complete subroutine
which is ready to use.

f. 650 System: One 533 required.

Special Devices: Alphabetic device required.

Fileno, 1.6.052
IBM 650 Library Program Abstracts

650 DIAGNOSTIC

T. L. Yates
Oregon State Highway Department
Salem, Oregon

a. Purpose: A program to detect i rities in IBM 650
b. Range: Does not apply,

c. Mathematical Method: Does not apply,

d. Storage Requi op at full read-punch speed. Uses approximately
500 words of drum storage. Non-relocatable.

e. Remarks: Input to this program consists of load cards in the SOAP
output format. Output consists of 30 columns of alphabetic from punch
words 1-6.

f. IBM 650 System: ini 650 with ic device.

ileno, 1,6,
1BM 650 Library Program Abstracts Filene.1.6. 083

650 FORTRAN EDITOR

Jon Pegg

S. Togasaki

IBM Ad d D
Monterey & Cattle Roads
San Jose, California

a, Purpose: 650 FORTRAN Editor: A method of detecting many errors
in 650 FORTRAN statements.

b. Range: Does not catchall errors.
c. Mathematical Method: Does not apply,

d. Storage Required: Speed about 100 cards per minute.
e. Remarks: None.

f. IBM 650 System: IAS, 407, Indexing registers, alphabetic device.

Fileno. 1.6.054
IBM 650 Library Program Abstracts

FCRSCAN

AN IBM 650 COMPUTER ROUTINE FOR
MACHINE EDITING OF FORTRAN PROGRAMS

C. A. Irvine
Monte G. Smith

Continental Oil Company
P. O. Drawer #1267
Ponca City, Oklahoma

a. Burpose: This routine will scan a program written in the "650 FORTRAN"
language and will examine the program for forty-seven types of errors.
These errors fall into three major categories: (a) transcribing and
keypunching, (b) violations of system restrictions, (c) logical flow
errors.

o

Range: Does not apply.

o

Mathematical Method: Does not apply.

&

Storage Required: 1849 locations.

Speed: Approximately 16 cards per minute.

Rel b ity: Non ble.

Remarks: Since the "650 FORTRAN" system contains virtually no
diagnostic features, the use of FORSCAN should greatly reduce the
number of unsuccessful compilations. Machine editing with FORSCAN
is considerably faster than the 650 FORTRAN to SOAP phase of the
compiling proce:

o

650 System: Minimum 650.

Special Devices: i , special

alphabetic device.

device, and

1BM 650 Library Program Abstracts Fileno. 1.6..055

FORTRANSIT SCANNING ROUTINE

George Brooks

Applied Science Representative
IBM - Tulsa,

1307 S. Boulder Avenue

Tulsa 19, Oklahoma

a. Purpose: This routine is designed to scan FORTRANSIT Statements for
most of the common errors that occur in the writing of the statements and
also check the flow of logic of the program. If errors are detected, an
card is punched and the program continues to scan.

b. Range: Does not apply,

o

Mathematical Method: Does not apply.

&

Storage Required: 650 Set up for FORTRANSIT, reads at 40-50 cards

per minute.

e. Remarks: This diagnostic will not check all possible errors (i.e.
misspelling) but will provide a fairly thorough check for the most common
errors.’ The program is open ended and future plans include checking
for mi and other ible errors not i in this system.

£, IBM 650 System: FSR I will take care of the FORTRANSIT I and I

while FSR (S) will take care of the FORTRANSIT I (s) and II (5) systems.

Fileno. 1,6, 056
1BM 650 Library Program Abstracts

GENERAL PURPOSE 407 CONTROL PANEL

Robert C. Hessing
Cities Service Research and Development Company
920 East Third Street

Tulsa 20, Oklahoma

a. Purpose: This control panel allows the 407 user to list all card formats
Which arise in normal 650 pr. and data p: ing: FORTRAN,

(Continued on next page)




SOAP, and machine language processing (scc (¢) betow). FORTRAN
statement cards, data cards, answer cards, SOAP instruction cards,
machine language cards, and five per card condensed decks are examples
of formats which may be printed. In addition to the above, any title of

32 characters (or less) may be stored and subscquently printed on the
(irst line of cach form.

b. Range, Accuracy, Floating/Fixed: Does not apply.
c. Mathematical methods: Docs not apply.
d. Storage: Does not apply.

o

. Remarks: dard 407 i hines cannot be programmed to
print FORTRAN statement cards or to bring information out of storage
on the first line of the first form.

Cards must contain identifying punches where necessary.

f. Equipment sgccuhcauons
1) Standard 407 hi (16 1 + 15 pilot selectors,
and 2 digit selectors) allow printing of all card formats mentioned
above except FORTRAN statement cards.

2) 407 accounting machines equipped with 16 additional co-selectors,
5 additional pilot s s, and | ional digit sel allow
printing of all card formats mentioncd above including FORTRAN
statement cards.

Fil . 2.0.001
IBM 650 Library Program Abstracts Pxogran:r;::g Systems

L
SIR: SOAP INTERPRETIVE ROUTINE*

B. G. Oldfield

W. Hemmerle

IBM, New York

a. Purpose: A rclocatable library program which is used with the SOAP
system to handle floating decimal interpretive operations.

o

. Range: Does not apply.
Accuracy: Does not apply.

Floating/Fixed: Does not apply.

i - Uit

o

» Mathematical Method: Does not apply.

o

. Storage Required: The program ie separated into 9 sections and only
those required for a particular problem need be assembled. Storage
for individual sections varies from 31 to 184 locations.

Speed: Timing is a function of the operation being performed.

Relocatability: Relocatable SOAP program cards are available.

®

. Remarks: Included, in addition to the arithmetic operations, are trace,
float, fix, square root, sin-cos, ln, exp, and arctan. Entry and exit
from the interpretive routine are at the discretion of the programmer.
The program is available from the Program Library in 3 forms:

an absolute 7-per-card condensed deck

a symbolic deck in SOAP I format

a symbolic deck in SOAP II format
Modified SOAP I and SOAP 1l decks are also available from the Library
and must be used in assembling the SIR symbolic decks. If possible, use
of the condensed deck is advised.

f. 650 System: One 533 required.

Special Devices: Alphabetic device necessary.

*This abstract, which has been revised to reflect the current status of the
system, should be substituted for the existing abstract for 2.0.001.

Fileno. 2,0,001
IBM 650 Library Program Abstracts ADDENDA

"'SIR: SOAP I.merpreti;re Routine, "' by B, G. Oldfield and W. Hemmerle

The original SIR write-up has been rewritten by Dr. J. A. Kearns and
Mrs. Helga Shareshian, IBM Education Center, New York, to conform to
SOAP II. The new report, known as "SIR II' is written as 2 textbook rather
than as a reference manual and is being added to the original write-up as an

addendum, (Continued on next column)

B — 650

Copies of the new write-up are available (either separately or combined with

the original report) from the IBM 650 Program Librarian,

Fileno. 2.1.001
1BM 650 Library Program ERRATA

"Internal Translator (IT),.A Compiler for the 650," by A. J. Perlis,
J. W. Smith, and H. R. Van Zoeren.

In the SOAP listing of the compiler the following changes should be made:

Card No. Should read:

1. 0341 SUP A0001 1065 11 0383 1137
2. A0341 STU NEWAB 1137 21 0845 0887
3. 0603 BS LDD DROPU 0987 69 0690 0893
4. A0603 RAL NEWAB 0690 65 0845 0298
5. B0603 NzZA BSA 0298 45 0786 0640
6. 0606 STL A0001 BSA 1485 20 0383 0786
7. 0607 BSA RAU N BN1 0786 60 0484 1039
8. 0650 LDD LDSR 1413 69 1377 1038
9. Delete cards 651, 652, 653, and 1692.

The above changes are corrections to the compiler and do not represent
misprints in the listing. Changes 1 - 7 are ry since the pil

as dinnbuted would incorrectly erase an entry in the abcon table every
time a floating point with a neg: was compiled, regard-
less of whether the exponent had previously been stored as a constant.
Changes 8 and 9 are necessary to make room for the insertions.

The above changes have been made in all decks supplied on or after June 1,
1958.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  2.0.002

MITILAC

R. H. Battin, R. S. O’Keefe, M. B. Petrick

September, 1955
MIT, Boston

a) A general purpose multiple address interpretive routine for floating point
numbers.

b) Does not apply.
c) Does not apply.

d) The complete routine requires all but 390 locations 0010 to 0399. This
amount may be increased to approximately 850 by not using all the features
of MITILAC. Timing is a function of the operation being performed.

e) Included, in addition to the arithmetic operations, are sin, cos, arctan,
square root, exp, In, log as a special case, absolute value, solutions for
simultaneous differential equations, 10 index registers, read, punch, and
various branch operations.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  2.0.003

COMPLEX ARITHMETIC INTERPRETIVE ROUTINE

Tsai H. Lee
Detroit Edison, Detroit

a) Interprets and executes multiple address complex arithmetic instructions
in addition to performing the normal 650 instructions.

b) All complex numbers are assumed to be of the form .xxxxx xxxxx + j
« XXXXX XXAXX.

¢) Does not apply. -

(Continued on next page)
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d) The interpretive routine occupies 284 locations, 0000 to 0283. Timing
is a function of the operation being performed.

e) Twelve instructions may be interpreted: add, subtract, multiply, divide,
shift left, shift round, store complex accumulator, transfer complex number
from mamory to memory, sum a block of complex numbers, square of ab-
solute value, vector-vector multiplication, and unconditional transfer. Nega-
tive instructions are interpreted; positive instructions are executed normally.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  2.0.005

SPEED CODING SYSTEM

H. M. Sassenfeld
Redstone Arsenal, Huntsville, Alabama

a) A three address interpretive routine for both fixed and floating-point
decimal arithmetic.

b) Does not apply.
c) Does not apply.

d) Storage required is from 600 to 855 locations depending upon how many of
the function subroutines are needed.

e) There are 45 possible instructions including mathematical functions,
memory, dump, restart procedure, three index registers, and optional use
of normal 650 operations. Programs coded in the Speed Coding System may
be simulated on the 704 by use of the 650 simulator program prepared by
Redstone Arsenal.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  2.0.006

NINE OPERATION SPLIT INSTRUCTION ROUTINE: NOSIR

L. M. Harvey and J. C. White
G. E., Schenectady

August 3, 1956

a) A floating-point interpretive routine using 5 digit instructions so that
problems with a large number of instructions may be solved with a single
program loading.

b) The interpreted operations use the built-in floating-point operations.
c) Does not apply.
d) Storage required is 94 locations 0000 to 0093.

e) Instructions consist of a one-digit operation code and a four-digit data
address. Operations include the arithmetic operations, store, branch
minus, branch zero, and exit. Interpreted instructions are stored two to
a word and are executed in sequence; the two instructions in a word are
performed before proceeding to the next word. Subroutines and normal
650 instructions may be used as needed.

f) Floating decimal device is required.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  2.0.007

ERCO SPACE SAVER

W. G. Rouleau and E. H. Weiss
ERCO Division, ACF Industries, Inc., Riverdale, Maryland

(Continued on next column)

a) This routine is designed to save programming space by exetuting two in-
structions per line. The floating decimal point instructions are add, suhtract,
multiply, negative multiply, divide and add absolute as well as reset add, re-
set subtract, store and branch minus.

b) Range: -1090 < x < 1050. Accuracy: 8 places. Number system: floating
arithmetic.

c) Does not apply.

d) Storage required is 150 locations.

e) This routine embellishes the 650 computer, but all ordinary 650 instructions
can be used in conjunction with this system. A tracing routine has been devel-
oped and can be put into any punch band.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT

FILE NUMBER 2 0 008

GENERAL PURPOSE SYSTEM FOR THE
650: Ly

R.W. Hamming and Miss R.A. Weiss
Bell Telephone Laboratories, Inc., Murray Hill, N.J.

August 24, 1956

a) A general purpose three address floating point interpretive system designed
to be easy to learn and use. The orders are not assigned definite locations
so that program changes are very easy to make.

b) The 8 place floating point system of numbers with exponent range of
-50 to + 49. A fixed point addition is also included.

c

Does not apply.

d]

Storage required for the interpretive system is 1100 locations, 0900 to 1999
System is not relocatable but library routines are relocatable. The main
program of a problem automatically relocates itself as required.

e

In addition to the standard arithmetic operations there are: square root,

eX, logex, 10%, logjox; sin x, cos x, arctan x (both degrees and radians)

all with full range of arguments and 8 place accuracy; block read in, punch
out, and move; five index registers; transfers on minus, zero, and exponent;
transfer to library and subroutines; and tracing orders. Conditional error
stops for division by zero, square root of negative numbers, etc., for which
error cards are ically punched. Calculati can be i d after
these stops by pushing the program start button.

o

Minimum 650.

(File numbers 2.0.008 and 2.0.008R refer to the same item, i.e., this
General Purpose System.)

ERRATA 650 Library Program - File No. 2.0.008

""General Purpose System for the 650: Ly," by R. W. Hamming and Miss R. A.
Weiss

An error has been discovered in certain copies of the Ly program deck furnished
to 650 users. Inthe main deck, column 18 of card 30 should contain a zero punch;
in the incorrect copies, this column is blank.

It is recommended that all copies of this deck be examined and, if necessary,

corrected. L2 decks furnished by the 650 Program Library on or after March 3,
1958, have been corrected.

April 1958, Bulletin 18 - 39



650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  2.0.009

ERCO FLOATING DECIMAL POINT SUBROUTINES

J. K. Carl and E. H. Weiss
ERCO Division, ACF Industries, Inc., Riverdale, Maryland

a) Performs eight floating decimal point instructions, namely: add, multiply,
divide, subtract, negative multiply, negative divide, add absolute and sub-
tract absolute.

b) Range: -1050 <X <1050. Accuracy: 8 places. Number system: floating

decimal point.

c) Does not apply.

d) This routine uses only memory locations 1900-1999.
e) Does not apply.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  2.0.010

DOPSIR: DOUBLE PRECISION FLOATING POINT SOAP
INTERPRETIVE ROUTINE

Hebron E. Adams January 2, 1957
IBM, Washington

a) DOPSIR is both a system of coding (uses a set of mnemonic operation codes
in which all arithmetic operations are performed with double precision floating
decimal numbers) and a relocatable library program, which interprets the said
system.

A
-49 to 10«)0‘

b) Range of variables: 10 Accuracy: 18 places. Floating point.

c) Conventional floating point methods.

d) Storage required- 670 locations maximum. Speed: interpretation-execution
time averages 60 milliseconds. Relocatable library program.

e) DOPSIR is, in most ways, analagous to SIR, and all SIR operations are in-
cluded in DOPSIR. In addition, such features as interpretive floating decimal
to fixed decimal and fixed decimal to floating decimal commands, an improved
interpretive tracing system, and an addressable pseudo-accumulator have been
included. Inasmuch as DOPSIR is a somewhat extensive system, the text of
the report should be referred to for precautions and restrictions.

f) Alphabetic device is necessary.

B — 650

b) Floating point numbers between 10'50 and 10"49 with eight significant figures
(for both real and imaginary parts).

c) Not relevant.

d) Uses 1000-1999; and 0002-0004 erasable storage, 0000-0001 for previous
result. Sacrifices arctangent, but provides supplementary (slower) program to
evaluate arctangent, using 950-999. Operation times much slower than for real
floating decimal operations.

e) Special functions are not available for complex arguments.

The Bell Laboratories Interpretive System is described in IBM Technical
Newsletter No. 11.

f) Minimum 650.

. Fileno. 2.0.0
IBM 650 Library Program Abstracts ngram;:;::g Systen'lu;a

AUTOFLIN

H. L. Pickering

W. C. Lake

Pan American Petroleum Corporation
Research Department

Tulsa, Oklahoma

a. Purpose: Autoflin is a general purpose, interpretive system which com-
bines some of the features of the IBM Technical Newsletter No. 8 Floating
Point System with the Bell Telephone Laboratories System. In addition,
looping codes with many of the properties of the FORTRAN DO statements
are provided. An auxiliary input-output system may also be used.

o

. Range: Depends on the operation being performed.
Accuracy: Depends on the operation being performed.

Floating/Fixed: The internal system uses automatic floating point. The
auxiliary input-output system provides for fixed decimal input-output,

o

- Mathematical Method: Function routines for sine, cosine, logarithm and
exponentiation similar to those used in the Bell system are provided. An
arctangent routine is provided based on D. W. Sweeney's routine described
in Abstract 3.1.017.

d. Storage Required: The interpretive system itself is divided into four parts
as follows:

Part Function Drum Locations
I Basic Arithmetic 0000-0220
hid Logarithm-Exponential 0221-0376
1r Sine- Cosine 0377-0491
v Arctangent 0492-0563

Part I may be used alone. Any onc or more of the remaining parts may
be added if nceded, but may not be used without Part I. The complete
auxiliary input-output system uses drum locations 1785-1999.

Speed: Operating speeds are two to three times faster than those for
the Bell system, depending somewhat on the problem type.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2.0.012

COMPLEX ARITHMETIC OPERATIONS
IN THE BELL LABORATORIES INTERPRETIVE SYSTEM

P. M. Marcus
Carnegie Institute of Technology
Pittsburgh, Pa.

D. L. Blackhurst
Mellon Bank
Pittsburgh, Pa.

a) Complex Arithmetic Operations in the Bell Laboratories Interpretive System
provides the five arithmetic operations - addition, subtraction, multiplication,
division and negative multiplication - with the same code structure as for real
operations. The 650 must be sent into a complex mode of operation by a special
command; however, previous results and looped operations are preserved, and

there is also a complex move; all other operations send the 650 back to the usual

mode. Complex numbers are stored in two floating decimal parts in successive
registers.

(Continued on next column)

Relo ility: Not given.

o

. Remarks: The AUTOFLIN system allows the programmer to write
programs which use the computer effectively with only a superficial
knowledge of the 650. No assembly machinc pass is required.

f. 650 System: One 533, indexing registers, and automatic floating decimal
arithmetic are required.

Special Devices: None.

Fileno. 2.0.015
IBM 650 Library Program Abstracts Programming Systems
A LA T N R

REVISED BELL LAB INTERPRETIVE SYSTEM; REVISED BELL LAB TAPE
SYSTEM

D. J. Hall

Research Computing Center
Indiana University
Bloomington, Indiana

(Continued on next page)
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a. Purpose: ''Revised Bell Lab Interpretive System': This program is a
revision of the Bell Lab Interpretive System (see Technical Newsletter
No. 11) to extend its principles to include the use of indexing registers,
1AS, and automatic floating decimal arithmetic feature.

"Revised Bell Lab Tape System': This program is a supplement to
“Revised Bell Lab Interpretive System.' Both systems were assembled
separately; thus the program decks are not the same in similar parts,
The tape commands were added to permit the user of the Bell Lab System
to have access to tape storage.

b. Range: Will varyd

ing upon the ion being

Accuracy: Will vary depending upon the function being executed,

Floating/Fixed: Floating decimal.

c. Mathematical Method: See the program write-up.

d, Storage Required: '"Revised Bell Lab Interpretive System': 819 drum
storage locations and 60 IAS locations are required. '"Revised Bell Lab
Tape System'': 998 drum storage locations and 60 IAS locations are

required.
Speed: Will vary, d ding upon the ion being d

Relocatability: Not given,

e. Remarks: The unused drum storage locations could be used to add more
codes to the revised systems,

f. IBM 650 System: ''Revised Bell Lab Interpretive System': One 533,
indexing registers, IAS, and 1 g decimal arith ic feature
are required. ''Revised Bell Lab Tape System"’ Same as above plus at
least two 727 tape units.

Special Devices: Alphabetic device required if reassembly is desired.

Fileno. 2.0,016
Programming Systems

IBM 650 Library Program Abstracts

SIMULATION OF AN INDEXING REGISTER IN SIR

B. Leavenworth
American Machine & Foundry Company
Greenwich, Connecticut

a. Purpose. This program is a modification in SIR ("SOAP Interpretive
i " File ber 2,0, 001) to simul. an i gister,

b. Ra.n; : Does not apply,
Accuracy: Does not apply.
Floating/Fixed: Does not apply.

c. Mathematical Method: Does not apply.

d. Storage Required: Requires the modification of 14 SIR instructions., If
the function subroutines (SIN-COS, LOG, EXP, ARCTAN) are not used,
this program requires the reservation of only seven storage locations in
addition to MAIN SIR.

Speed: Not given.
Relocatability: See File Number 2,0, 001.

e. Remarks: The simulation of an indexing register in SIR is accomplished
by providing for two new pseudo-operation and tagging instructions with a
negative sign for address modification, The only sacrifice made is the

trace negative SIR instructions feature, Otherwise, the system is
unchanged.

f, IBM 650 System: One 533 required.

Special Device:

Alphabetic device required.

Fileno. 2.0.017
IBM 650 Library Program Abstracts Programming Systems
_ A

UNIVERSITY OF HOUSTON ASSEMBLER FOR THE PROCESS ENGINEERING
INTERPRETIVE CODING SYSTEM

V. Schorre

E.I. Organick
University of Houston
Houston, Texas

a. Purpose: This program combines the functions of symbolic assembly with
those of the executive routine. For many applications this system possesses
greater advantages than either function utilized separately.

(Continued on next column)

b. llanﬁ Does not apply.
Accuracy: Does not apply.
Floating/Fixed: Does not apply.
c. Mathematical Method: Does not apply’
d, Storage Required: Not given,
Speed: Not given.
Relocatability: Not given.
e. Remarks: This program can be modified to perform symbolic assembly.
on programs in all known one, two and three address sequential interpretive
systems for the IBM 650.

f. IBM 650 System: One 533 required.

Special Devices: Alphabetic device required.

Fileno.  2.0.018
IBM 650 Library Program Abstracts Programming Systems

L
SIR PLUS

B. Kallick

R. W. Floyd

Armour Research Foundation
Mlinois Institute of Technology
Chicago, Nlinois

a. Purpose: This program the SOAP P! Routine with three ten-
digit inde registers address while in the interpretive
mode.

b. w: Does not apply.
Accuracy: Does not apply.
Floating/ Fixed: Does not apply.
c. Mathematical Method: Does not apply.
d. Storage Required: This program requires 47 storage locations.
§pe;éd': Not given.
Relocatability: Relocatable.

e. Remarks: Must be loaded after the SIR deck. Should be used with non-standard
SOAP I deck.

f. IBM 650 System: One 533 required.

Special Devices: Alphabetic device required.

IBM 650 Library Program Abstracts Filene. 2.0.09

WOLONITS INTERNAL TRANSLATOR
(WIT)

Barry J. Mitchel
Carnegie Institute of-Technology
Pittsburgh, Penna.

Purpose: This system permits the programmer to code problems in the
" three-address 1anguag= of the Wolontis Interpretive System, developed in
1956 at Bell Teleph ies, and d in IBM Technical
Newsletter No. 11,

ks

Restrictions, Range: The WIT compiler, which will operate on any 650,
translates the Wolontis program into 650 machine code. and prepareu a
permanent program utilizing d

core storage, and (if desired) the indexing accumulators and RAMAC
disk storage unit.

o

. Method: Not given.

d. Storage Requirements: This translation results in an operating speed
increase of about five to one.

o

Remarks: The card formats for a WIT program and its associated data
and output are identical to those specified for the corresponding Wolontis
program. For this reason it is possible to check out programs using
the TRACE mode of the interpretive system before translation by WIT.

(Continued on next page)



1.

The result of translation is a machine code program on four-per-card
load cards. The operating program deck is prepared by prefixing to
this the WIT basic package, and appending the subroutine card packages
called for by the program. Drum memory is cleared at the initiation of
loading of the operating program.

IBM 650 System: IBM 650.

Fileno, 2.0.020

IBM 650 Library Program Abstracts

FLICOR: FLOATING INTERPRETIVE COMPATIBLE OPERATION ROUTINE

S.
L.

1. Schlcsinger
Sashkin

Acronutronic Systems Incorporated

a.

c.

Purpose: This routine was designed to simulate floating decimal arithmetic
and indexing register operations using the IBM 650 basic card machines.
Programs written for usc with this interpretive routine are compatible with
programs intended for use with the IBM 650 equipped with floating decimal
device and indexing registers, and may be run on such machines by changing
only two instructions. In addition to the main routine, a tracing routine for
debugging is included, as are a set of certain basic arithmetic subroutines.

Range: Does not apply to the main routine. See the program writeup for
the range of the subroutines.

Accuracy: Does not apply to the main routine, Sce the program writeup
Tor the accuracy of the subroutines.

Floating /Fixed: Does not apply.

Mathematical Method: Does not apply to the main routine. See the program
writeup for the used in the i

Storage Required: ‘The main routine requires 475 storage locations. The
Tollowing subroutines require the number of storage locations indicated:

LOGeX - 49; SINX - B84 COSX - B84

X - 12 e - 82, ARCTANX - 87.

Speed: For the main routine, the following approximate speeds are given:

Arithmetic operations - 45 to 52ms.
Store, reset, index register operations - 18 to 30 ms.
For the ing i the approxi specds are as follows:
LOG X - 205ms.; SIN X - 200ms.; COS X - 205ms.;
x

X - 205 ms.; e - 210 ms.; ARCTAN X - 240 ms.

Relocatability: The main routine is rel table, with some

Remarks: Tagging for address modification is interpreted for the data
address portion only of the instruction word. The subroutines (arithmetic)
mentioned are independent of the main routine in operation, and

may be assembled separately.

IBM 650 System: One 533 required.

Fileno.2, 0,021

IBM 650 Library Program Abstracts

A COMPLETE FLOATING-DECIMAL INTERPRETIVE
SYSTEM FOR THE IBM 650 MAGNETIC DRUM CALCULATOR
AND IBM IMMEDIATE ACCESS STORAGE UNIT

(BELL III)

Robert L. Farrow, Ph.D.
Biophysics Division
Department of Physiology
Ohio State University
Columbus 10, Ohio

a

. Purpose: This program is a gencral purpose scienti

ic and engineering
interpretive program. It is designed to replace the original Bell
Interpretive System Program when running Bell language programs on the
IBM 650 equipped with an auxiliary 653 unit.

b. Restrictions, Range: The range of this program is identical to the original

c.

d.

Bell [ program as written by Dr. Wolontis (viz: IBM Technical Newsletter
No. 11, 1956). The accuracy of the floating-decimal subroutines is generally
plus or minus one in the eighth place except for LOG and the SIN-COS
subroutines which contain optional machine stops to indicate loss of accuracy.
Externally, this systems program is identical to Bell [ with three necessary
exceptions noted under "precautions', below.

Method: Subroutines for the transcendental functions are based upon the
eight digit Rand approximations for digital computers, and in fact are the
same as those found in Bell T except for the calculations of the floating-
decimal characteristic.

Storage Requirements: The systems program uses core addresses 9000
to 9049 and addresses 9050 to 9059 for erasable storage as well as drum
locations 1000 to 1999. (Note: A separate subroutine is provided to locate
some 200 plus unused registers).

(Continued on next column)

B— 650

Bell III will operate, for a given problem, at least 35 percent faster than
Bell T while even greater operating speeds are attainable with extenslve
programm cd usc of the Previous Numerical Result. It consists of a
Systems Load Program (6 cards), a Systems Deck (177 cards) and Drum
Clear (3 cards) in that order.

e._Remarks: Precautions:
1. There is no error stop for zero before floating divide operations. A new
interpretive command TR ZERO (transfer on zero in PR) has been provided.
Floating-decimal overflow and underflow modulo 100 is possible.

2. For greatest advantages the Systems program uses the automatic floating-
decimal arithmetic feature of the auxiliary 653 unit. Consequently, the FD

ile no.
IBM 650 Library Program Abstracts Flene: 2.0.022

ID-3 INTERPRETIVE SYSTEM

Bonner and Moore Engincering Assoclates
Houston, Texas

a. Purpose: This routine is a special interpretive system designed for
usc in the process industry.

b. Restrictions, Range: Does not apply.
Accuracy: Does not apply.
Floating/Fixed: Fixed point.

c. Method: Does not apply.

d. Storage Requirements: 1350 drum locations are available for interpretive
instructions.

e. Remarks: The ID-3 system is used to write the executive program for
the Unit Operations Si . ion codes of ID-3 are of the type that
greatly reduce the programming time for the Process engineer.

£, IBM 650 System: Basic 650 is required.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2.1.001

INTERNAL TRANSLATOR (IT)
A COMPILER FOR THE 650

A. J. Perlis

J. W. Smith

H. R. Van Zoeren

Carnegie Institute of Technology, Pittsburgh 13, Pa.

a) Programs written as a sequence of statements in a general algebraic
language (roughly similar to that of FORTRAN) are translated into programs in
symbolic, i.e., SOAP I form.

b) Programs employing both fixed and floating point constants and variables may
be translated.

¢) Does not apply.

d) The translator requires the entire drum. Output is approximately 50 SOAP 1
cards/minute.

e) The SOAP I type programs produced are assembled by a modified SOAP I
deck whose output is a machine language program punched 5 words/card.

These ‘machine language programs require, during operation, an auxiliary
package of subroutines which include floating point, input-output, and optional
logarithm, power and exponential routines. Depending on the option, these
packages require from 270 to 500 locations. The remainder of the drum is
available for program and data. A general technique may be used to incorporate
additional subroutines.

The system includes a programming manual, 533 wiring diagram, the

translation program, the modified SOAP I program, reservation and subroutine
packages, and sine, cosine, and square root floating point subroutines.

{) Alphabetic device is required.

95
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650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2.1.002

MODIFICATIONS OF THE INTERNAL TRANSLATOR* (IT)
COMPILER FOR USE OF SPECIAL CHARACTERS

J. N. Rogers

C. M. White

GE Vallecitos Atomic Laboratory
Pleasanton, California

a) These revisions are to take advantage of some of the FORTRAN symbols in
writing IT statements for the compiler. The following table gives the corres-
pondence between the revised symbols and the rep ation for the p .

Symbol Name Representation
Left Parenthesis (
Right Parenthesis )
Decimal Point .
Equality (substitution sense) =
Comma ,
Addition +
Division /
Negation -

A sample statement would appear as below:
Y2 = (CI3 x Y5) - (2.85 + C (I2 + I4)) / 5.82
b) Does not apply.
c) Does not apply.

d) All other aspects of the IT system remain the same. The card deck and the
listing appended to the write-up include only the change cards for the IT deck.

e) Alphabetic device and Group I special character device are required.

* 650 Library Program Abstract Number 2. 1.001, Internal Translator (IT) A
Compiler for the 650, A. J. Perlis, J. W. Smith, H. R. Van Zoex-en,( C!u‘negie
Institute of Technology, Pittsburgh 13, Pa.

April 1958, Bulletin 18 - 13

G50 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2.1.003

IT - 2

H. R. Van Zoeren

Computation Center

Carnegie Institute of Technology
Pittsburgh 13, Pa.

a) Programs written as a of st inIT1 (see 650 Abstract
2.1.001) are translated directly into hine 1 repr ted in standard 5
instructions/card form.

b) Same as 2.1.001.
c) Does not apply.

d) The translator requires the entire drum. Output is approximately 20 cards per
minute (100 instructions per minute).

€) The machine language programs produced require, during operation, an
auxiliary package of subroutines which include floating point, input-output, and
optional logarithm, power and exponential routines. Depending on the option, these
packages require from 270 to 500 locations. The remainder of the drum is avail-
able for program and data. A general technique may be used to incorporate
additional subroutines.

The system includes the translation program, relocation routine and subroutine
K and d f

f) Alphabetic device is required.
April 1958, Bulletin 18 - 15

Fileno. 2.1.004
IBM 650 Library Program Abstracts Programming Systems

SPYCE

J.M. McKeever
IBM, Los Angeles, California

a. Purpose: This routine translates English sentences into symbolic program
language. The output of this routine may then be assembled using an assem-
bly program of the user's choice.

b. .Range: Does not-apply.

Accuracy: Does not apply.
Floating/Fixed: Does not apply.
c. Mathematical Method: Does not apply.

d. Storage Required: This routine requires all of drum storage except six
locations.

Speed: This routine compiles at punch speed.
Relocatability: Not relocatable,

e. Remarks: By using SPYCE, programming time is greatly reduced and
much of the detail effort is eliminated. At any time the programmer may
switch from sentence to SOAP mode. SPYCE is applicable to both those
commercial and engineering problems which require large volumes of input/
output data.

f. IBM 650 System: One 533 required.

Special Devices: Alphabetic device and read half-time emitter are required.

Fileno,  2.1.008
IBM 650 Library Program Abstracts Programming Systems
T S R AN

BUMP, BOSTON UNIVERSITY MATRIX PROGRAM

L. E. Belsky
Boston University
Boston, Massachusetts

a. Purpose: This is an interpretive program which will perform matrix-vector
operations automatically, including: add, subtract, multiply, invert, transpose,
trace, scale, scalar multiply, as well as internal operations: read, punch, move,
stop, go, etc.

b. %: Maximum size matrix is 10 X 10, without partitioning.
Accuracy: Not given.
Floating/Fixed: Floating decimal arithmetic is used.

c. Mathematical Method: Does not apply.

d. Storage Required: Entire drum is used. 750 locations allocated for instructions,
ata.

Speed: Not given.

1 : Not relocatabl

e. Remarks: Use of larger systems outlined by method of matrix partitioning. Example
of 20 X 20 inversion included.

f. IBM 650 System: One 533 required.
Fileno.  2.1.007

IBM 650 Library Program Abstracts Programming Systems
R R T N N

GENERALIZED ALGEBRAIC TRANSLATOR (GAT)

B. Arden

R. Graham
University of Michigan
Ann Arbor, Michigan

a. Purpose: This routine translates programs written as conventionally parenthesized
into IBM 650 instructions.

b. Range: Does not apply.

(Continued on next page)



Accuracy: Does not apply.

Floating/Fixed: Does not apply.

c. Mathematical Method: Does not apply.

d. Storage Required: Not given.

Speed: Not given.
Relocatability: Not given.

e. kg: The tr: is lished in a single pass and the resulting
program is produced on five-per-card load cards. Subroutincs called for by the
source program are selected by means of a symbolic linkage and relocated at the
time of exccution,

f. 1BM 650 Systems: One 533, automatic floating decimal arithmetic feature and
Indexing registers are required.

Special Devices: Group II special character device is required.

Fileno. 2.1.008
IBM 650 Library Program Abstracts Programming Systems

650 FORTRAN MODIFIED FOR THE 4000 WORD 650

Dr. H. Klein
Mrs. Ann Miller
Lycoming Division
AVCO Corporation
Stratford, Conn.

a. Purpose: To provide a FORTRAN system for the 4000 word 650. The system
conslsts of two major parts:
1. The compiler, 650 FORTRAN, which accepts FORTRAN statements
les 650 in SOAP I

2. The assembler, a modified version of SOAP HA-40060, which produces
an optimized machine language program from the symbolic instructions.

b. Range: Does not apply.
Accuracy: Does not apply.
Floating/Fixed: Both where applicable.

c. Mathematical Method: Does not apply.

d. Storage : The 1 most of the drum; the assembler utilizes
the entire drum.

Speed: Compiler: varies with 1 of source
Assembler: Approximately 75-80 cards per minute.

1 : Not b

e. Remarks: IAS is used by the package subroutine deck supplied with the system.
f. IBM 650 System: One 533, indexing registers, and 4000 word drum are required.

Special Devices: The machine on which the object program is to be run requires
the automatic floating decimal arithmetic feature.

Fileno. 2.1.009
IBM 650 Library Program Abstracts

FLATRAN

Frank Dow Vickers
University of Florida
Tallahasse, Florida

a. Purpose: An automatic coding system using a FORTRAN - like
language and a modified FORTRANSIT I control panel.

b. Restrictions, Range: [Interpretive floating point routines with 8 digit
mantissa and 2 digit exponent.

c. Method: Does not apply.

&

Storage Requirements: One or two passes, depending on optimization
desired.

e. Remarks: The source program must be correct in every detail.

f. IBM 650 Program: 2000 or 4000 word 650 with or without immediate

access storage.

B — 650

Fileno. 2.1.010
IBM 650 Library Program Abstracts

MODIFIED 650 FORTRAN-SCRUB PROGRAMMING SYSTEM

John D. Janicek

Citics Service Research and Development Company
Production and Exploration Laboratories

920 East Third Street

Tulsa 20, Olklahoma

a. Purpose: The IBM 650 FORTRAN programming system has been modified
to incorporate the following advantages:

1) The SCRUB routine (Soap Cond Re ing Ui y Bulk) may
be used as an optional pass in the system to reduce the number of
instructions in the final object program, especially where subscripting
is extensively used. The SCRUB routine takes the SOAP output of the
FORTRAN compiler as input and produces as output an equivalent
SOAP program for specific, occurring r
and rearranges them into shorter, equivalent sequences.

~

The output of SOAP assembly may now be obtained in a one instruction
per card format (or in a five instruction per card format). A condensing
routine is provided which will accent the entirc object program in 1/card
form as input (including the package subroutines) and produce an
cquivalent program in 5/card form.

w

Corrected FORTRAN statements can be reprocessed without recompiling
the entire FORTRAN program. This is made possible in the modificd
system by punching out reloadable availability and symbol tables after
SOAP assembly. -

4) When the input-output format is sufficiently simple, the SCRUB routine
also permits the reading and punching of data by mcans of FORTRAN
statements using an 11 instruction subroutine instead of the 119 instruction
READ-PUNCIH subroutine built into the system.

b. Programs employing both fixed point and floating point variables and
constants may be translated.

c. Mathematical Methods: Does not apply.

d. Storage: The SCRUB routine utilizes the entire 2000 word drum.

°

. Remarks: The efficiency and speed of the SCRUB routine drops off sharply
il a FCRTRAN statement cannot be SCRUBBED down to less than about
34 SCAP instructions. The SCRUBBING pass cannot be bypassed if the
optional input-output system is utilized.

Equipment SEeciﬁcalions: Same as for 650 FORTRAN - Translation,

Fileno. 2.1.010

1BM 650 Library Program Abstracts

Scrubbing, and Assembly require a basic 650 with Index Registers and
Special Character Device. To run the object program the machine must
also have a Floating Point Arithmetic Device. The 650 FORTRAN 533
panel must be modified to obtain the 1/card object program. The modified
pancl may be used with the unmodified 650 FORTRAN system decks and
with the FORSCAN routine (for checking 650 FORTRAN programs for
logical and clerical errors). By sacrificing some of the cfficiency in
using index registers to improve the compiled program, the SCRUB
rautine can be used with the unmodified 650 FORTRAN system decks and
533 panel.

ileno. 2,1,
IBM 650 Library Program Abstracts Flene: 2.1.011

MODIFIED BELL TRANSLATION PROGRAM FOR THE
IBM 650-653 MAGNETIC DRUM CORE STORAGE COMPUTER

Robert L. Farrow, Ph.D.
Biophysics Division
Dept. of Physiology

Ohio State University
Columbus 10, Ohio

a. Purpose: This program, "Modified Bell Translation Program for the IBM
650-653 Magnetic Drum-Core Storage Computer" is an extension of the
existing Bell Translation Program for the IBM 650. The purpose of the
Program is to permit the user to late basic machine 1 sub-
routines occuring as part of a Bell Interpretive program. The program will
properly translate basic machine language instructions that have been
“tagged' for the Index Accumulators if they are in the Bell user's region,
while leaving untranslated "tagged" instructions referring to the Systems area.

b. Restrictions, Range: The program is contained on fifty-two cards of 6
Wwords each, and is placed immediately behind the Bell Translation Program
for the IBM 650, written by Miss Dolores C. Leagus of the Bell Laboratories.
It is punched as Deck 2. Translation is restricted to the range of 0000 to
0999 and there are error-stops provided for overflow and underflow outside
of this area during translation. Two additional control cards are provided
for options in translating instructions referring to Index Accumulators (i.e.
op codes 50's and 80's). The program functions with the existing Bell
program, not separate from it.

o

Method: Translation is accomplished by splitting the instruction off into the
Indexing accumulators and branching to 1400+OP. From there to various
subroutines to determine if the data address and instruction address should

(Continued on next page)
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be translated or not. Error stops are branches to 9999, and a display and
restart procedure is given.

&

Storage Requirements: Not given,

o

. Remarks: Precautions: Instructions to be translated must be in the range
0000 to 0999. The program is for use with the Bell III Interpretive Program
as it checks for 3 return addresses to Bell [ and translates then to the
corr ding Bell III Sy i There are no provisions for
RAMAC or tape instructions.

-

. Equipment Specifications: Basic IBM 650 and 533 card input-output device,
and the 653 Auxiliary IAS unit with 60 words or core storage and 3 Index
Accumulators.

Fileno. 2.1.012
IBM 650 Library Program Abstracts

THREACS

S. Nakai
Applied Science Dept.
IBM - Japan, Ltd.
Tokyo, Japan

a. Purpose: This system is a compiler, which accepts THREACS

instructions which are in three address form and produces 650

ions in symbolic 1 These symbolic instructions

can be assembled by the standard SOAP II. This system has two
main advantages. One is that the SOAP symbolic codes also can
be directly written in the source program together with THREACS
instructions for higher effici and flexibility than other ilers.
The other is that it is possible to translate a program written in the
L, interpretive form into a SOAP program.

b. Range: Does not apply.

Accuracy: Does not apply.

Floating /Fixed: Both fixed and floating point operations are contained.
c. Mathematical method: Does not apply.
d. Storage required: This system requires all of drum storage.

Speed: Unknown.

Relocatability: Not relocatable.

- Remarks: None.

b

650 System: One 533, indexing registers and the floating arithmetic
device are required.

Special device: Alphabetic device.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  3.1.001

SQUARE ROOT SUBROUTINE

G. E. Collins 3-22-56
IBM, New York

a) Computes the square root of a single-precision fixed-point number.

b) The argument must be such that at least one of the two highest order
digits is non-zero and that the decimal point must be an even number of
places from the extreme left. All 10 digits of Vx are significant.

¢) The method is a table look-up operation followed by two modified
Newtonian iterations.

d) LWA is 0064 in the relocatable version with 8 words open. Average
execution time is approsimately 72.9 ms.

e) Both absolute and SOAP relocatable deck listings are included.

f) Alphabetic device if relocatable version is used.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  3.1.002

SQUARE ROOT SUBROUTINE

G. R. Trimble, Jr. 1-30-55
IBM, Houston

a) Computes the square root of a single-precision fixed-point number.
b) Range: 0=As<.9999999989. Maximum error is .’!'10'10
¢) Newton’s method is used.

d) LWA is 0039 with 16 words open in the relocatable version. For a random‘
argument 120 ms. are required.

e) Both absolute and SOAP relocatable deck listings are included.

f) Alphabetic device if rel’ocatab]e version is used.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  3.1.003

CUBE ROOT

W. K. Pence June 24, 1955

a) Computes the cube root of a single-precision fixed-point number.
b) Range 0sSAs.999999999. Accuracy information not given.
c) The method is to make first approximation followed by an iterative formula.

d) Storage required is 22 locations, 0000 to 0021; the routine may be trans-
lated an even number of locations. Requires approximately 14.4 + 24n ms.,
where n is the number of iterations.

e) None.

f) Minimum 650

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.1.004

EXPONENTIAL

S. Fleming March 28, 1956
G. E., Schenectady

a) Computes e*fora single-precision fixed-point number.
b) Range: -16.11 < X = 23.02585092.
c) Method not given.

d) Storage required is 50 locations, 0000 to 0049; the routine may be trans-
lated by an even number of locations. Not more than 6 iterations are required.

e) None.

f) Minimum 650.



B — 650

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  3.1.005

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.1.013

EXPONENTIAL

S. Fleming

March 28, 1956
G. E., Schenectady

a) Computes e* for single-precision fixed-point number.

b) Range: -20.5 < X =23.02585092. Accuracy: error is less than one in
the eighth significant digit.

c) Method not given.

d) Storage required is 49 locations, 0000 to 0048; the routine may be trans-
lated by an even number of locations.

e) None.

f) Minimum 650.

LOG; A, Ln A

E. B. West and A. O. Garder 2-30-56
IBM, Houston

a) Computes logloA or lneA for single-precision fixed-point numbers.

-5 A <105. Accuracy: maximum error 15'2'10-7.

b) Range 10
c) Method: polynomial approximation by Hastings.

d) LWA is 0099 with 34 words open in the relocatable version. Running time
is 130 ms.

e) Both absolute and SOAP relocatable deck listings are included.

f) Alphabetic device if relocatable version is used.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  3.1.009

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  3.1.014

SINH X AND COSH X

Barbara Martin

August 8, 1955
Detroit Edison, Detroit

a) Computes sinh X or cosh X for a single-precision fixed-point number.
b) Range: 0< X < 2. Accuracy information not given.

c) Method is to calculate e* from the subroutine given in Technical Newsletter
No. 9, page 50, and then determine sinh or cosh from the standard formulas.

d) Storage required is 62 locations, 0000 to 0061, including the e* subroutine.
The routine may be translated an even number of locations.

e) The e* subroutine is not included in the deck listing.

f) Minimum 650.

NATURAL LOGARITHM

S. Fleming 3-28-56
G. E., Schenectady

a) Computes In X for a single-precision fixed-point number.

b) Range: 10'9 X< 1010. Accuracy: error is less than 2 in the Tth decimal.
c) Method not given.

d) Storage required is 54 locations, 0000 to 0053,

e) None.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  3.1.010

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  3.1.015

SIN-COS SUBROUTINE

G. R. Trimble, Jr. 1-30-55
IBM, Houston

a) Calculates sin X or cos X for a single-precision fixed-point number.

b) Range: Forgsin X, =7.25X=1.2; for cos X, -8.85X£8.4. Maximum
error is 3-107°,

c) Method: 12th power in Taylor series. Reference: Technical Newsletter
No. 9, p. 34.

d) LWA is 0099 with one word open in the relocatable version. Running
time is 123 ms.

e) Both absolute and SOAP relocatable deck listings are included.

f) Alphabetic device if relocatable version is used.

POLAR TO CARTESIAN COORDINATES

Barbara Martin 7-21-55
Detroit Edison, Detroit

a) Converts single-precision fixed-point polar coordinates to single-precision
fixed-point cartesian coordinates.

b) Range: r <100, 0< 0 <27,

c) Method is to use the sin-cos subroutine in Technical Newsletter No. 9,
page 39 and then to use the standard conversion formulas.

d) Storage required is 67 locations, 0000 to 0066, including the sin-cos sub-
routine. The routine may be translated by an even number of locations.

e) The sin-cos subroutine is not included in the deck listing.

f) Minimum 650.
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650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.1.019

FLOATING POINT LOG |A| AND LN |A|
Prepared by IBM 650 Applied Programming

G. J. Porter
IBM, New York

a) This subroutine computes Log joA and Ln A utilizing the [loating decimal
arithmetic device and indexing register A. This routine has maximum range
and accuracy with running time minimized as much as possible.

b) Range: |Al >0
Accuracy: Error < 10-8
Floating Point

c) Method: A=Mx IOP, where P is an integer &
Multipliers Aj are found such that m= M 7 Ay
i
The Aj are chosen so that 1< m < 1.1
Log,om is computed by use of a relaxed Taylor series for
Logw(l +x), 0<x<.1
Finally, LogjgM =Logjgm - ¥ LogjgA;j
Ln A is secured by multiplying Log A by Ln 10
This subroutine uses multipliers in which the sum of the digits is
minimized thus taking advantage of the variable multiplication time
of the 650.
d) Storage requirements: 100 locations with 15 open.
Speed: Log: 130 m.s. .Ln: 140 m.s.
Relocatable SOAP II cards.

e) Indexing Registers: Indexing register A (8005) is used in this subroutine, thus
the information in A before entrance into the subroutine is destroyed.

f) 650 equipped with fléating point device and indexing registers. The alphabetic
device is also required because of the relocatable (SOAP II) feature.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.1.020

FLOATING POINT e?, 104, SINH A, COSH A

Prepared by IBM 650 Applied Programming

G. J. Porter
IBM, New York

a) Subroutine for eA, 104, Sinh A and Cosh A utilizing the floating decimal
arithmetic device and indexing register A. Maximum accuracy and range have
been secured with reasonable running time and storage requirements.

b) Range: eA: A< 100; 10A: A < 43.4; Sinh A and Cosh A: 1Al < 100
Accuracy: Relative accuracy of 10~
Floating Point

c) Mathematical methods:

eA: By several reductions A is reduced to the range |Al< .054.
A relaxed Taylor series is then used.
104; Ais multiplied by Ln 10 converting to an exponential function. The method
used in eA is then used.
Sinh A, Cosh A: These are simply extensions of the eA method. For more
detail refer to the program write-up.

d) Speed: eA: 180 m.s.; lOA: 185 m.s.; Sinh A and Cosh A: 240 m.s.
Storage: 150 Locations for the entire routine. If only e and 10A are desired,
25 Locations can be omitted. For convenience these 25 are located
at the end of the program.
Input: Relocatable SOAP II cards.

e) Indexing register A is used in the program and is not restored to its original
state. If it is necessary to save the contents of this register changes can be
made in the program to accomplish this. These changes are listed in the program
write-up.

f) 650 equipped with floating decimal arithmetic device and indexing registers is
required. The alphabetic device is also required because of the relocatable
(SOAP 1I) feature.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.1.026

FRATS
(Fast, Relocatable, Arithmetic and Transcendental Subroutines)

W. E. Stewart

Department of Chemical Engineering
University of Wisconsin

Madison, Wisconsin

a) Provides general utility routines for floating point calculation. The operations
are listed below.

b) The routines deal with floating point numbers in the form

+ (OKXKXKKXK) = (X. (107%-50)
Digits in the 650 Scientific notation

The range of the exponent, xx, is therefore 0 £ xx < 99. Unnormalized num-
bers may be used as input to any of the routines. Results are normalized, except
in FIX and unnormalized ADD. Given exact, normalized input, the maximum
result error is about + 0. 56 units of the last result digit, except for logarithms
of numbers near unity, which are correct within * 3 x 10-10 before normalization
and r i Unnormalized input is h with equal p , except when
added or used as numerator in division.

c) Square root is computed by the Newton iteration method, using three iterations.
The exponential function, eX or a¥X (a < 10), is evaluated using a table of y = 10W
at interval Aw = 0.1, and a fifth-degree polynomial for interpolation; the 650
table lookup operation is not used. The logarithmic function, In Z, is evaluated
using a seventh-degree expansion in odd powers of -g—;_% Values of y and logyg ¥

are obtained, by table lookup, from the sametable usedfor the exponential function.

d) The complete set of routines occupies 398 locations including temporary
atorage, and can be loaded in locations 0001 - 0399 or any 8 consecutive bands on
the drum. The routines are relocatable by SOAP II to any higher region on the
drum, except that the address increment for Natural Logarithm must be evenly
divisible by 50. Any block of routines may be omitted without affecting the others,
except that Multiply-Add requires Blocks 1 and 2.

April 1958, Bulletin 18 - 17

Drum Locations Used, Execution

Unrelocated Time,

Block Operation

1 ADD (normalized or unnormalized) 6 29
1 FLOAT, and set ADD to normalize 8* 20
1 FIX, and set ADD to not normalize 8* 39
2 MULTIPLY 59 31
1,2 MULTIPLY-ADD, link and
execute }____—___(6' 64
1,2 MULTIPLY-ADD, execute only 59
3  Divide by 8002 1 (42 37
3 Divide 8002 by (k) _/ \ 32
4  Square Root 55 103
5 Exponential, eXor aX 0000 0099 75 108 for eX
6  Natural Logarithm 0063 0149 90 126 .
1-3 0001 0199 196
1-4 0001 0249 248
5,6 0000 0149 150

* In addition to parent operations.

The above execution times do not include. access time for factors and exit
instructions. Access time ranges from 0 to 20 milliseconds for random access,
depending on the number of new factors.

e) The invalid-address stops use addresses above 9990, and are effective for any
combination of accessories now available. Programs which will utilize these sub-

routines may be written in symbolic form for SOAP assembly, or coded directly
in machine language.

f) Minimum 650.

April 1958, Bulletin 18 - 18
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Fileno. 3.1.028
Mathematical Functions

ARCSIN X, ARCCOS X, SQUARE ROOT X

V. E. Kohman
Curtigss-Wright Corporation

P

ropeller Division

Caldwell, New Jersey

a

b. Range: Arcsin/ Arccos:

o

. Mathematical Method: Arcsin / Arccos:

. Purpose: Computes arcsin X, arccos X, squarc root X for a single-

precision floating point number.

-1sX<1.
itive fl

point arg

Square root: Any p
Accuracy: Maximum error <1.5x 1077
Floating/Fixed: Floating.

Polynomial approximation by
Hastings.

First approximation involving
a table look-up followed by
three iterations with Newton's
formula.

Square Root:

d. Storage Required: 140 locations are required.

e. Remarks: SOAP II symbolic and rel ble decks are i

-

IBM 650 Library Program Abstracts
L

Speed: Approximate running time is 310 ms. for arcsin or arccos, or
165 ms. for square root.

Relocatability: As written, the 0000, 0050 and 0100 bands are used but
may be relocated an even amount.

luded

Error
stops are provided for a negative argument for square root routine or an
argument greater than ¥} for arcsin / arccos routine.

650 System: One 533, ic floating decimal arith ic, and ind
registers are required.

Special Devices: Alphabetic device for SOAP II assembly.

Fileno. 3.1.029
Mathematical Functions

CUBE ROOT X

A. R. Barton, Jr.
Curtiss-Wright Corporation
Propeller Division
Caldwell, New Jersey

a.

b.

o

®

Purpose: Computes the cube root of any single-precision normalized
floating-point number.

Range: Any floating-point argument.
Accuracy: Maximum error of one in seventh digit.
Floating/Fixed: Floating.

Mathematical Method: First approximation is followed by an iterative
formula.

Storage Required: 61 locations are required.
Speed: Average running time is 950 ms.
Relocatability: As written, the 0000 and 0050 bands are used but reloca~
tion may be madec by an even amount. (Program is in relocatable SOAP II
form.)

Remarks: None.

- :

decimal a;

650 System: One 533, ic f1
registers are required.

, and i

Special Devices: None.

IBM B50 Library Program Abstracts
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Fileno. 3.1.030
IBM 650 Library Program Abstracts Mathematli::: Functions

L ]

PARABOLIC INTERPOLATION

A. R. Barton, Jr.

J. H. Schenck
Curtiss-Wright Corporation
Propeller Division
Caldwell, New Jersey

a. Purpose: To interpolate the f(x) value corresponding to a given x value by
fitting 2 parabola through 3 given points which define the curve on which
{(x) lies. All values must be in normalized floating point form.

b. Range: The routine will use any set of numbers supplied.
Accuracy: The region of the curve under consideration must be parabolic,
and the axis of symmetry of the assumed parabola must be perpendicular
to the x-axis for most accurate results.
Floating/Fixed: Floating.

c. Mathematical Method: The three given points arc used to set up 3 simul-

taneous linear . of these yields the equation of
the parabola from which f(x) is calculated,

d. Storage Required: 80 locations in 2 adjacent bands plus a previously
defined region K of 6 words are required.

Speed: Not given.

Relocatability: Not given.

c. Remarks: There are no error stops. It is left to the programmer to
determine if a curve of the form £(x) = a x2 + b x + ¢ is applicable and
if the unknown f(x) will lie on the curve defined by the 3 given points
before using this routine.

£. 650 System: One 533,
registers are required.

floating d 1 arithmetic, and indexing

Special Devices: None.

Fileno. 3,1, 032
Mathematical Functions

WISCONSIN FUNDAMENTAL FLOATING - DECIMAL FUNCTION SUBROUTINES

G. W. Struble

Department of Mathematics
Numerical Analysis Laboratory
University of Wisconsin
Madison 6, Wisconsin

a. Purpose: This program consists of five subroutines designed to_evaluate
the following functions: eX, ln x, arctan x, sin x or cos x and v/x, where
x is expressed in normalized floating decimal form,

b. Range: For subroutines given in (a) above, respectively:
x| < 111.675, x>0, no restriction, |x|< (2 7)107), x 20,

Accuracy: Variable, but in general the result has seven significant
figures.

Floating/Fixed: Floating decimal,

c. Mathematical Method: The square root subroutine uses a Newton-Raphson

iteration, All others use relaxed polynomial approximations. The
methods were chosen primarily to yield subroutines taking little space
and yet maintaining suitable accuracy and speed.

d, Storage Required: For the subroutines given in (a) above, the number of

Storage locations required is, respectively: 41, 57, 48, 56 and 23,

Specd: For the subroutines given in (a) above, the average computation
fimes are, respectively: 158, 147, 175, 156, 130 and 188 milliseconds.

Relocatability: The program decks are in relocatable SOAP II form, and
should be relocated an even number of locations to preserve optimization.

e. Remarks: Indexing register A is used for eX and arctan x only, but is
reset by the subroutine to its contents upon entry.

f.  IBM 650 System: One 533, indexing registers, and automatic floating

decimal arithmetic feature are required.

Special Devices: Alphabetic device is required.
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Fileno.  3.1.033
IBM 650 Library Program Abstracts Mathematical Functions
. ]
PRIME NUMBER GENERATOR

J. J. Di Giorgio

New York Test Center 0
New York City
a. Purpe To prime within a given range.

b. Range: 1-324,000,000.
Accuracy: Does not apply.
Floating/Fixed: Not given.

c. Mathematical Method: A number is tested for primeness by dividing by all prime
numbers up to the square root of the number tested.

d. Storage Required: The program is stored in the first 200 drum locations. A table
18 created from 0200 upwards, depending on the range of numbers desired.

Speed: Is a function of the range. For example, program execution time for the
range 30, 000 to 31,000 is ten minutes.

Relocatability: Not given.
e. Remarks: None,
f. IBM 650 System: One 533 required.

Fileno, 3.1,034
1BM 650 Library Program Abstracts

STANDARDIZED UTILITY DECK OF SUBROUTINES
(SUDS)

T. A. Weil
Raytheon Company
Wayland, Mass.

a. Purpose: Computes Sine, Cosine, Tangent, Arcsine, Arctangent, Square
Root, Log, Natural Log, Anti-Log, Anti-Natural-Log, Hyperbolic Sine,
Hyperbolic Cosine, Arcosine, and x-t-the-y.

b. Restrictions, Range: Floating point throughout, angels in radians.

Accuracy generally 7 significant digits or better.

Range: Sine Cosine, Tangent 1x1< 2T x 107
Arcsine, Arcosine Ix1£1.0
Arctangent, Square Root any
Log, Natural Log, x-to-the-y | xI7>0
Anti-Log x < 49

Anti-Natural-Log x < 112.82667
Hyperbolic Sine, Hyperbolic (x|« 112.82667
Cosine

c. Method: Square root uses 3 iterations of Newton's method. All others use
standard truncated expansions.

d. Storage Requirements: Speed is from 125 to 350 ms. depending upon the
function selected. The SUDS deck 1s 41 cards that are self-loading by the
utility panel as If they were 1-word-per-card load cards. The SUDS deck
loads 8 word per card at 200 cards per minute. When loaded, SUDS
occupies 299 locations, 1651 through 1949. Read-in band 1951-1960 is used
only during loading. SUDS is added to the SOAP II output deck, which saves
SOAP'ing time, but is therefore not relocatable. A 7-word-per-card format
deck is also included.

e. Remarks: All entries, exits, and stops are ized. Although
times are slightly longer than separate relocatable subroutines, time is
saved overall through reduced card handling. All of the functions have
been thoroughly tested. The Library Program lists SUDS in absolute and as
if it had been programmed in SOAP II format.

f. IBM 650 System: 650 with floating point. SUDS uses no index registers.
Since SUDS is in absolute, the alphabetic device isnot required.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  3.2.001

CIRCULAR AND HYPERBOLIC fUNCTIONS: REGULAR BESSEL FUNCTIONS

W. V. Baxter

I July, 1995
Savannah River Laboratory, duPont, Augusta, Georgzia

a) Cemputes sin x, cos x, sinh x, cosh x, Jn(x), and ln(x) forn=0, 1, 2, or 3.

(Continued on next column)

b) Arguments are fixed-point in the form xx. xxxxxxxx; answers are given in
both fixed and floating-point form. Range for sin x and cos x is |x| <100; for
sinh x and cosh x, x| <5.29; Ip(x), x <6.32; I; (x), x <6.52; I(x), x <6.77;
I3(x), x<7.15; Jo(x) and J3(x), x <7.82, Jl(ﬁ)x x<9.62; Jz(x), x <8.94. The
series is summed until the new term is <107°.

¢) Series expansions are used.

d) Storage required is 150 locations, 0000 to 0149, and may be translated by an
even amount. .

e) None.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.2.002

IRREGULAR BESSEL FUNCTIONS

Julius C. English
Savannah River Laboratory, duPont, Augusta, Georgia

May, 1956

a) Computes ln x, Yn(x), and Kp(x) forn=0, 1, 2, or 3.

b) Arguments are fixed-point in the form xx. XXxx Xxxx; answers are given in
both fixed and floating-point form. Range for In x is . 0086 = x <100; Yq(x),
.021 = x £6.30; Yp(x), .021 £x=6.46; Ya(x), .21 S x 56.64; Y3(x), .55 2

X £ 6.98; Ko(x), .021 =x =5.20; Ky(x), .021 2x $5.30; Ko(x), .21 S x 5 5.57;
K3(x), .55 = x £ 5.98. The series is summed until the new term is <10-8,

¢) Series expansions are used.

d) Storage required is 449 locations, 0000 to 0448, and may be translated by
an even amount.

e) This program includes W. V. Baxter’s routine for sin, cos, sinh, cosh,
Jn(x), and In(x), file number 3.2.001.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.2.003

AN INTERPRETIVE SUBROUTINE FOR THE ERROR FUNCTION
AND THE COMPLEMENTARY ERROR FUNCTION

R. W. Klopfenstein
RCA Laboratories,

_Princeton, N. J.

a) AThis subroutine computes the error function, or, alternately its complement.
It is designed for use with the interpretive system developed at Bell Telephone
Laboratories and described in IBM Technical Newsletter No. 11.

b) Floating point input and output. Accepts any argument (positive and negative)

accepted by the interpretive system, viz.,
107 < |x) < 10", and x= 0.

Maximum error of 3 units in the eighth significant figure for Erf (x) and 3 units
in the seventh significant figure for Erfc (x).

c) Power series for small values of argument. Laplace continued fraction for
large values of argument.

d) Programmed for locations 900-999 (Note: Interpretive system occupies
locations 1000-1999.) Addition of § cards to Erf (x) deck converts it to Erfc (x)
deck preserving constant significant figure accuracy but not changing storage
requirements. Maximum running time: 2.58 seconds.

Relocatable to any 100 consecutive storage locations in lower memory
(excepting location 0000) by means of Bell Telephone Laboratories translation
subroutine. Preferably relocated by multiples of 50 locations, however, in
order to preserve optimization in basic language portion of the program.

(Continued on next page)



e) See write-up for explanation of programmed CONDITIONAL STOP and
means for eliminating it if it is not desired.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.2.004

AN INTERPRETIVE SUBROUTINE FOR THE SINE
INTEGRAL AND COSINE INTEGRAL FUNCTIONS

R. W. Klopfenstein
RCA Laboratories,
Princeton, N. J.

a) This subroutine computes the sine integral and cosine integral functions. It
is designed for use with the interpretive system developed at Bell Telephone
Laboratories and described in IBM Technical Newsletter No. 11.

b) Floating point input and output. Accepts any argument (positive and negative)
accepted by the interpretive system, viz.,

1002 |x) < 10", andx=o.

Maximum error of 1 unit in the eighth significant figure for Si (x) and 5 units
in the eighth decimal for Ci (x).

c) Power series for small values of argument. Legendre continued fraction for
large values of argument.

d) Programmed for locations 800-999. (Note: Interpretive system occupies
locations 1000-1999.)
Running time: Average running time - 3.0 seconds.

Maximum running time - 4. 18 seconds.

1 table to any 200 ive storage locations in lower memory
(excepting location 0000) by means of the Bell Telephone Laboratories
translation subroutine. Preferably relocated by multiples of 50 locations.

€) Ci (x) has singularity at x= 0, Subroutine stores - 99999999 99 (-1050)
in the Ci (x) output for |x| < 10-49 as an approximation to minus infinity.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.2.005

BESSEL FUNCTIONS SUBROUTINE

R. R. Haefner

E. 1. du Pont de Nemours & Co., Inc.
Savannah River Laboratory

Aiken, South Carolina

a) Computes ¥, Inx, vX; In(x), Ky(x), Ju(x), and Y(x) forn =0, 1, 2, and 3
b) Automatic floating decimal; range and accuracy are discussed in the write-up.
¢) Various mathematical methods are used; they are described in the write-up.

d) 490 storage locations are required - SOAP 1I relocatable or fixed in locations
0500-0989.

e) None.

f) 650 with automatic floating decimal device and indexing registers.

April 1958, Bulletin 18 - 19

B — 650

Fileno. 3.2.005

IBM 650 Library Program Abstracts ERRATA

BESSEL FUNCTIONS SUBROUTINE"

An error in the Bessel Functions Subroutine, File Number 3.2.005 has
been noted. The error is such that a K, or Y_ function is calculated
incorrectly if the subroutine is relocated an amount NN, nodulo 100,
where NN is greater than 40. If the relocation is less than 40, modulo
100, all functions are calculated correctly. This error may be corrected
by removing card No. 245 and replacing it with two cards:

TYPE Loc OP DA IA
2 0391 AUP 0153 0484
2 0484 sUpP F8003 F8001

In the original deck, the upper accumulator was not cleared following

the execution of the instruction in 0391, For the K, and Y, functions,

the succeeding instruction was a FAD instruction. The amount of relo-
cation NN, modulo 100, was then treated as the cxponent of the number
remaining in the accumulator. Thus, when NN was greater than about 40,
a significant error was introduced.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.2.006

MATHIEU AND MODIFIED MATHIEU FUNCTIONS SUBROUTINE

E. T. Kirkpatrick
Mechanical Engineering Department
Carnegie Institute of Technology
Pittsburgh 13, Pa.
a) Computes Mathieu and modified Mathieu Functions
using canonical forms ;y’ + (a-2qcos2u) y= 0
1’y
y - (a-2qcosh2u) y= 0
©
and solutions of the form y = Z A% cosaru
- 2r

r=0
D 2n
y = Z A, cosh2ru
r=0
b) Range: n = 0(1) 3 0< q< 25 0<u< 1.0

Accuracy: 5 significant figures.
Floating point interpretive system of Dr. V. M. Wolontis of Bell Laboratories
is used (IBM Technical Newsletter No. 11). ~

c) The characteristic numbers and Fourier coefficients are found by evaluating the
continued fraction and recurrence relations which are found as a consequence of
assuming a solution in the form of an infinite trigonometric or hyperbolic series.

d) The Mathieu Function subroutine requires locations 50 to 549, not relocatable.
Since the program is written in the Bell Laboratories interpretive mode, locations
1000 to 1999 are also unavailable. Given n, g, u and an approximation to a, the
time required to compute y varies from 30 to 90 seconds.

e) The normalization used is that of Goldstein-Ince.

f) Minimum 650.

April 1958, Bulletin 18 - 21

. Fileno. 3,2.007
IBM 650 Library Program Abstracts Mathematical Functions

A SET OF INTERPRETIVE SUBROUTINES FOR CYLINDRICAL
AND SPHERICAL BESSEL FUNCTIONS OF THE FIRST
AND SECOND KINDS AND THEIR DERIVATIVES

H. E. Kulsrud
RCA Laboratories
Princeton, New Jersey

a. Purpose: Subroutines compute any or all of the Bessel functions J (x),
Yoo (%), Iy ' (%) and Y ' (x) or ji (%), y(x), §,' (x) and v, ' (x). These
(Continued on next page)
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b. Range: Range in argument and order is limited by available machine
storage.

Accuracy: Cylindrical Bessel functions are accurate to at least six
places; spherical Bessel i are accurate to at least seven

decimal places.

Floatinsl Fixed: Input and output in floating point.

c. Mathematical Method: Based on a recursion method suggested by Stegun
and Abramowitz.

d. Storage Required: Programs are stored beginning at 0001 and occupy
from 150 to 360 locations. (Note: The Bell system occupies locations
0000 and 1000-1999)

Speed: A single Bessel function requires 1.5 secs. but program write-up
should be studied on this question.
Relocatability: Programa can be relocated.

e, Remarks: Input argument may be positive or negative if only Bessel
functions of the first kind are desired, but must be positive if Bessel
functions of the second kind are called for.

£. 650 System: One 533 required.

Special Devices: None.
Fileno. 3,2,008
IBM 650 Library Program Abstracts Mathematical Functions
L ]
RACA

routines are particularly applicable when Bessel functions of different
orders for the same argument are required. To be used with the Bell
Interpretive System as described in IBM Newsletter No. 11.

Miss Marjory Simmons
University of California
Radiation Laboratory
Berkeley 4, California

a.

to Clebsch-Gordan fficients,

Purpose: This isa
CA. B,C

« B o
Range: 0SA + B + C + 125,

Accuracy: Eight significant figures.

Floating/Fixed: Floating decimal,

Mathematical Method: Not given.

Storage Required: Program requires 324 storage locations.
Speed: Not given.

Relocatability: Rel ble, in ltiples of 50 1

Remarks: A standard square root subroutine is used by the program.

IBM 650 System: One 533, indexi registers, and
decimal arithmetic feature are required,

Fileno. 3.2.010

IBM 650 Library Program Abstracts

FORBCOLEIT

Ar

thur Wachowski

Automatic Electric Laboratories, Inc.
400 North Wolf Road

No:

a.

b.

c.

d.

rthlake, Illinois

Purpose: FORBOOLEIT is a modification of Fortransit I(S) at the
‘Sbject program level, which evaluates Boolean Expressions for
construction of truth tables or expansion of Boolean functions into
cannonical form. This is accomplished by reinterpreting + and *
as the Boolean binary operations of "inclusive or' and "and".

Range, Accuracy, Floating/Fixed: Same as Fortransit I(S)

Mathematical Method: Same as Fortransit I(S) or as described in
progrum write-up.

Storage Reguired: 81 locations.

Speed: Not applicable. (Continued on next column)

Relocatability: Not applicable.

°

. Remarks: No modification of the compiler is made, only the object
program is changed. Operations may be swi at any time from
boolean operation to regular Fortransit I(S).

-

. Equipment Specifications: Same as Fortransit I(S).

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  4.0.002

MULTIPLE NUMERICAL INTEGRATION

F. Edelman
RCA, David Sarnoff Research Center, Princeton

a) This subroutine uses the floating-point interpretive system developed by
Dr. V. M. Wolontis, Technical Newsletter No. 11, and performs up to a
triple integration.

b) The upper limits of integration may be finite or infinite,

c) Methods used are the Trapezoidal Rule, Simpson’s Rule, or Newton’s
3, 4, or 5 point formulas.

d) Storage required is practically the entire drum. Machine time is measured
for the integration of a basic block of five points, excluding computation time
of the integrands. The time is 5 seconds, 28 seconds, or 168 seconds for a
single, double, or triple integration respectively.

e) Only programming of the integrands and specification of the integration
limits are required. The iniegration increment can be varied to a certain
extent during any one infegration. Program decks are available upon request
from the author.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  4.0.004

LAPLACE TRANSFORMATION

J. A. Painter
IBM, Endicott

a) Solves linear differential equations by evaluating the Laplace Transform of
the equation. Input is X(S) = A(S)/B(S) which is ob(a’ined by taking the transform

and solving for X(S). A(S) =& A si, B(S) =i§5; b; s

b) Floating-point arithmetic is used. 13 m £ 6.

¢) B(S) is factored using Lin’s method and X(8) split into partial fractions. The
inverse transformations are evaluated using a RAND polynomial for eX,

d) The entire drum is used. Timing information is not given.

e) Final output is in complex form. This routine may also be used to solve
algebraic equations.

f) Minimum 650

ADDENDA 650 Library Program - File No. 4.0.004
""Laplace Transformation,” by J. A. Painter

The following supplement to the program write-up has been submitted:

This program solves the algebraic equation entered on data card #1 prior to
returning control to the console to read the second data card. Therefore, it has
been found useful at times to replace the second data card with a self-loading
program to read out or operate upon the coefficients without performing the

transformation. (Continued on next page)



In addition, this program is capable of extracting roots of equations of the degree
M, where 6 < M S 25, when the degree and coefficients are properly loaded. To
accomplish this, punch 0000XX0000 where XX is the degree of the equation, into
a standard one-per-card load format to load at 1901. The coefficients are then
punched one-per-card to load at 1902, 1903.... The transfer card is replaced
by these single ""instruction" load cards with a new transfer to 1048 following.

In either event, the roots are stored at 1851, 1852,... as complex numbers.

Restriction: This program will not solve an equation with a numerator of 1.

NOTE: Unless the special procedure for extracting roots of equations (described
above) is being used, the last card of the load deck should transfer to 1000 rather
than to 1048, i.e., the first word of the final card of the load deck should be

punched 0000001003 instead of $000001048.

April 1958, Bulletin 18 - 43

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  4.0.005

B — 650

d) The total program occupies cells 0000 through 1045, The IBM Basic Floating Point
Routine plus the transcendental subroutines sin, cos, In, and arctan are located in cells
0000 through 0772,

The following commands in the IBM Basic Floating Point Routine are not used: 04, 11, 12,
13, 15, 17, 18,

Four values are computed for a specified set of parameters In 15 scconds, on the average.
The program may be relocated by a multiple of 50,

¢) Locate k in cell 0877, Q in cell 0878,

Incomplete clliptic integral of the first kind will be stored in 0879,
Complete elliptic integral of the first kind will be stored in 0880.
Incomplete elliptic integral of the second kind will be stored in 0881,
Complete elliptic integral of the second kind will be stored in 0882.
First instruction s in 1025,

Insert exit command in 0865.

Load and Punch routines are not included.

f) Minimum 650.

Fileno. 4,0,007
Differential and Integral Equations

IBM 650 Library Program Abstracts

AN INTERPRETIVE SUBROUTINE FOR THE SOLUTION OF SYSTEMS
OF FIRST ORDER ORDINARY DIFFERENTIAL EQUATIONS

Franz Edelman
RCA, David Sarnoff Research Center. Princeton

a) Solves systems of first order ordinary differential equations.

b) Systems of up to 30 equations may be solved. Floating decimal arithmetic
is used. Precision is specified by the programmer.

c) The programmer has a choice between the Runge-Kutta-Gill and the Milne
methods

d) The interpretive routine occupies locations 0600 to 0999. Execution time
per point is about 6 « 3N seconds for the RKG method and about 2.5 ~ 1. 5N
seconds for the Milne method where N is the number of equations to be solved.

e) The programmer need specify only initial conditions, the equations to be
solved and their number, and the precision. The program is written for the
Wolontis Interpretive Routine described in Technical Newsletter No. 11. Pro-
gram decks are available upon request from the author

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 4.0.006

RELAXATION PROGRAM: LAPLACE'S EQUATION IN RECTANGULAR
COORDINATES

D. Dorfman

Lycoming Division of AVCO Mfg. Corp.
Gas Turbine Department

Stratford, Connecticut

a. Purpose: Solves problems for systems that can be represented by the
Laplace partial differential equation in rectangular coordinates.

o

. Range: An effective field of up to i500 points can be represented with a
limitation of 900 interior points distributed as follows:

1. Up to 50 vertical dist » including b daries.

2. Up to 30 horizontal distances excluding boundaries.

3. Up to 30 interior points along any of the vertical coordinate
strips (32 including the boundaries).

Accuracy: Can be controlled up to 8 significant digits.
Floating/Fixed: Floating.

c. Mathematical Method: Finite difference method for unequal spacing,
allowing both over-relaxation and under-relaxation.

o

. Storage Required: Full drum storage required.
Speed: Specd is approximately .35 scconds per interior point per iteration.
Relocatability: Not relocatable.

e. Remarks: Program must be reloaded for cach new case.

f. 650 System: One 533, indexing registers, and automatic floating
decimal arithmetic are required.

Special Devices: None.

ELLIPTIC INTEGRALS

R. Pexton

R. Carpenter

University of California Radiation Laboratory
Livermore, California

a) C )| and pl clliptic of the first and sccond kinds.

b) The elliptic integrals contain two parameters whose ranges are: 0 <k < 1°0;
0< Q <7 /2. kis defined as the modulus and Q is defined as the amplitude of the elliptic
integrals,

Magnitudes of parameters are expressed in floating point notation. The two high order digits
determine the location of the decimal point: XXYYYYYYYY.
i e, 5010000000 = 1:0 Q is measured in radians.

The results are accurate to seven decimal digits when the parameters are in the following
ranges: 0< k <'8and0< Q < 1+4 (~80%), Outside this range, the accuracy decreases,
particularly when both parameters arc close to their upper bounds.

¢) Repeated application of Landen's transformation permits one to replace a numerical
integration process with an algebraic expression whose members are casily produced.
The magnitudes of the algebraic members rapidly converge to a constant value (0 or 1.0)
and hence only a few terms are required for the desired accuracy.

(Continued on next column)

Fileno. 4. 0.007

1BM 650 Library Program Abstracts ERRATA/ADDENDA

"Relaxation Program: Laplace's Equation in Rectangular Coordinates, '
by D. Dorfman,

The following changes in the deck and listings should be made:

Location 1s Should Be
0440 24 1958 0490 24 1958 0194
1853 24 1954 1857 24 1955 1857
1903 24 1955 1808 24 1954 1808

The following additions should be made to the program write-up:

Restrictions on types of parabolic points:

Experience in using the relaxation programs dictates that parabolic points
should be avoided wherever possible, because account is not taken about
points in the neighboring strips, or the proximity of the boundary.

If parabolic points cannot be avoided:

(Continued on next page)

105



There is a further restriction on a parabolic point near the upper boundary:
If a parabolic point occurs near the upper boundary, the point following the
parabolic point cannot have as neighbors any points, either to the right or

parabolic point cannot have as neighbors any points, either to the right or
left, that fall on the boundary.

106

left, that fall on the boundary.

For Example:

upper boundary

/

"

Not allowed as a parabolic

point, This can be eliminated

by adding the dotted vertical

grid or by removing the horizontal .

This is allowed as a parabolic
point because the following
point has all interior points
as neighbors,

grid on which this point lies.

IBM 650 Library Program Abstracts

Fileno. 4.0.008
Differential and Integral Equations

RELAXATION PROGRAM: LAPLACE'S EQUATION IN THE CYLINDRICAL
COORDINATE SYSTEM

D.

Dorfman

Lycoming Division of AVCO Mfg. Corp.
Gas Turbine Department
Stratford, Connecticut

For Example:

upper boundary /

v B

This is allowed as a

parabolic point because the
following point has all interior
points as neighbors.

Not allowed as a parabolic

point, This can be eliminated

by adding the dotted vertical

grid or by removing the horizontal
grid on which this point lies.

The development of the finite difference equations in the write-up, equation
3 on top of page 2, holds for radially decreasing values, but since this
is not the case, the equation is actually programmed as:

Vo= d(Ahpyy + Ahyy3) + alrayo (1 - kAp) + alr (1 + kAr))

ac + bd - ak(Ar} - Ar})
which is correct in the general application,

Fileno. 4.0.009
Differential and Integral Equations

IBM 650 Library Program Abstracts

a. Purpose: Solves axisymmetric incompressible flow problems with AT .
variables r (radial distances), and h (axial distances) only.
b. Range: An effective field of up to 1500 points can be represented with a RELAXATION PROGRAM: POISSON'S EQUATION IN RECTANGULAR
limitation of 900 interior points distributed as follows: COORDINATES
1. Up to 50 radial distances, including boundaries. D. Dorfman
2. Up to 30 axial distances excluding boundaries. Lycoming Division of AVCO Mfg., Corp.
3. Up to 30 interior points along any radial coordinate strip Gas Turbine Department
(32 including the boundaries). Stratford, Connecticut
Accuracy: Can be controlled to up to 8 significant digits. a. Purpose: Solves problems for systems that can be represented by the
Poisson partial differential equation in rectangular coordinates.
Floating/Fixed: Floating.
b. Range: An effective field of up to 1500 points can be represented with a
c. Mathematical Method: Finite difference method for unequal spacing, limitation of 900 interior points distributed as follows:
allowing both over-relaxation and under-relaxation.
. 1. Up to 50 vertical distances, including boundaries,
d. Storage Required: Full drum storage required. 2, Up to 30 horizontal distances excluding boundaries.

IBM 650 Library Program Abstracts

Speed: Speed is .45 seconds per interior point per iteration.

Relocatability: Not relocatable.

Remarks: Program must be reloaded for each new case.

650 System: One 533, indexing registers, and automatic floating decimal
arithmetic are required.

Special Devices: None.

Fileno. 4.0.008
ERRATA/ ADDENDA

""Relaxation Program: Laplace's Equation in the Cylindrical Coordinate System, "
by D. Dorfman.

The following changes in the deck and listings should be made:

3. Up to 30 interior points along any of the vertical coordinate
strips (32 including the boundaries).

Accuracy: Can be controlled up to 8 significant digits.

Floating/Fixed: Floating.

o

Mathematical Method: Finite difference method for unequal spacing,
allowing both over-relaxation and under-relaxation.

d. Storage Required: Full drum storage required.

Speed: Speed is approximately .35 seconds per interior point per iteration.

Rel bility: Not rel ble.
e. Remarks: Program must be reloaded for cach new case.

f. 650 System: One 533, indexing registers, and automatic floating decimal
arithmetic are required.

Special Devices: None.

Location Is Should Be
1290 24 1958 1340 24 1958 0194 . Fileno. 4.,0,009
1853 24 1954 1807 24 1955 1807 IBM B50 Library Program Abstracts ERRATA/ADDENDA
1903 24 1955 1808 24 1954 1808 — e ——

The following additions should be made to the program write-up:

Restrictions on types of parabolic points:

Experience in using the relaxation programs dictates that parabolic points
should be avoided wherever possible, because account is not taken about

"Relaxation Program: Poisson's Equation in Rectangular Coordinates, " by
D. Dorfman,

The following changes in the deck and listings should be made:

points in the neighboring strips, or the proximity of the boundary, Location Is Should Be
If parabolic points cannot be avoided: 0540 24 1958 0590 24 1958 0194

1853 24 1954 1857 24 1955 1857
There is a further restriction on a parabolic point near the upper boundary: 1903 24 1955 1808 24 1954 1808

If a parabolic point occurs near the upper boundary, the point following the
(Continued on next column)

(Continued on next page)



The following addjtions should be made to the program write-up:

Restrictions on types of parabolic points:

Experience in using the relaxation programs dictates that parabolic
points should be avoided wherever possible, because account is not
taken about points in the neighboring strips, or the proximity of the
boundary.

1f parabolic points cannot be avoided:

There is a further restriction on a parabolic point ncar the upper
boundary: If a parabolic point occurs near the upper boundary, the
point following the parabolic point cannot have as ncighbors any
points, cither to the right or left, that fall on the boundary,

For Example:

upper boundary

1/ -
S
-
Not allowed as a parabolic This is allowed as a
point, This can be eliminated parabolic point because
by adding the dotted vertical the following point has
grid or by removing the horizontal all interior points as
grid on which this point lies, neighbors,

. Fileno. 4.0.010
IBM B50 Library Program Abstracts  Differential and Integral Equations

NUMERICAL SOLUTION OF LAPLACE, POISSON, AND HEAT FLOW
EQUATIONS

J. B. Annable
Jack & Heintz, Incorporated
Cleveland 1, Ohio

a. Purpose: This program will solve partial differential equations such as
the Laplace or Poisson which apply to any given two-dimensional region
for a field T, where T is known for the boundaries. The field to be studied
is represented by a grid approximation and T is found for each intersection
by a finite difference approximation E applicable to that point. Output is
both T and the residual at each point.

b. Range: The size of the ficld is limited such that T £ 704; and E € 50.
Accuracy: Not given.
Floating/Fixed: Both input and output data are fixed point form.

c. Mathematical Method: The numerical method used, based on a finite

difference approximation to the partial differential equation, yiclds
equations of the form:

AT! +B'l'Z +CT3 + D’l'4 -ETO + F=R°
The values of the coefficients are determined by an analysis of the proper-
ties of the region at each intersection point. The equations are solved for
Tp at each point by setting Rg = 0 and using an iterative process. Con-
vergence is controlled by:

n

E Timeny - T | $10°

i=

where m = iteration number, i = point number, n = number of points and
0SX55.

e

Storage Reguired: The entire drum is used; however, locations may be
used with a consequent decrease in the maximum values of T and E.

Speed: Running time is approximately .4 seconds per point per iteration.

Relocatability: Not given.

e¢. Remarks: Convergence is not trivial and should be analyzed by a careful
study of the problem to be solved. The convergence of the problem does
not necessarily signify an error to the same number of decimal places as
the convergence criteria specified above. Consequently, the error
analysis is extremely difficult.

f. 650 System: One 533 required.

Special Devices: None.

B — 650

Fileno, 4.0.011
IBM 650 Library Program Abstracts  Differential and Integral Equafions

SOLUTION OF N SIMULTANEOUS DIFFERENTIAL EQUATIONS

R. R. Haefner

Savannah River Laboratory

E. I. du Pont dec Nemours & Co.
Aiken, South Carolina

a. Purposc: This routine is designed to obtain the solution of a sct of
ordinary differential equations 4¢ = Ay, where A is an N x N matrix whose
e¢lements can depend upon the time or upon the components of the vector y.

-

. Range: N < 30.
Accuracy: Not given.
Floating/Fixed: Computation is in floating decimal arithmetic.

c. Mathematical Method: 4th order Runge-Kutta and 5th order Milne.

o

. Storage Required: 2000 storage locations are required.
Speed: 3.9 sec/pt for N =

7
9.5 scc/pt for N = 14  for ~ 2N non-zero matrix clements
14 sec/pt for N = 18
Relocatability: Non-relocatable.
e. Remarks: None.

f. 650 System: One 533, automatic floating decimal arithmetic, and indexing
registers.

Special Devices: None.

Fileno. 4.0,012
IBM 650 Library Program Abstracts  Differential and Integral Equations
=

NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS WITH
AUTOMATIC ERROR ANALYSIS

N. J. Saber
Computation and Data Processing Center
University of Pittsburgh

Pittsburgh 13, Pennsylvania

a, Purpose: This program consists of two separate routines for solving
differential equations, One makes use of Runge~Kutta-Gill over the whole
range of integration, The other uses the Milne method as a main process
and uses the Runge-Kutta-Gill as a starting procedure and as an auxiliary
process for changing the mesh size when desired,

b, Range: See the program write-up for detailed information.

Accuracy: The programmer specifies the number of significant figures
(£ 7) he desires when using the Milne method, The routine automatically
checks the truncation error at each step to see that it is not significant
enough to affect the desired accuracy. The routine also checks to see
whether the truncation error is so slight that a significantly larger interval
may better be used.

Floating/Fixed: Floating decimal.

c. Mathematical Method: The Runge-Kutta-Gill and the Runge-Kutta~Gill-
Milne methods are used,

d. Storage Required: The RKG routine requires 288 storage locations
including printout subroutines, The RKGM routine requires 795 storage
locations including printout subroutines,

Speed: Not given,

Relocatability: Not given,

e. Remarks: The changing of mesh size is done automatically under control
of the program. There also exists a facility for punching out errors involved
at each step. This punchout consists of the round-off error at each step
when using RKG and the truncation error at each step when using Milne.

The routine is written in SOAP II and may be used as an extension for any
SOAP II version of the Carnegie Tech Compiler (IT) in the usual automatic
way, However, it may also be used as a Compiler I extension or as a
separate SOAP II subroutine. In this case the programmer must make the
following provisions:

1) Reserve an adequate block of storage.

2) Insert the subroutine variables into the 1950 read band as indicated
in the write-up.

3) Make the uecessary regional and symbolic address assignments as

indicated by the main program, (Continued on next page)
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The printout subroutine used is Compiler Extension 3 and may be used by
any other part of the program by making the usual reference,

£, IBM 650 System: One 533, automatic floating decimal arithmetic feature,
and indexing registers.

Special,Devices: Alphabetic device required,

IBM 650 Library Program Abstracts ¥ieno, 4.0.013

NUMERICAL SOLUTION OF DIFFERENTIAL EQUATIONS OR ORDER N

Dennis M. Sinnett
University of Michigan
Willow Run Laboratories
Computation Department
Ann Arbor, Michigan

»

. Purpose: The routine wlves differential equations of order N.

o

. Restrictions, Range: N&6.

Accuracy: Specified by user.

o

. Method: Combined Runge-Kutta Milne method, with an option for
Runge-Kautta solution only.

a

Storage Requirements: 620 locations 0100% 0720, with 100 or less
storage locations (0001-»0099)depending on the order of the equation.

o

Remarks: The user specifies the function to be integrated, its order,
and the initial conditions.

Time: Milne - .2N seconds per point. Runge-Kutta - .6N seconds per
point. Plus- .5 seconds per card punched.

-

. IBM 650 System: Uses index registers and floating decimal arithmetic.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.1.001

MATRIX INVERSION

A. O. Garder and J. M. Kibbee 2-28-56
IBM, Houston

a) Inverts matrices of 25th order or less.
b) Matrix elements are ten-digit fixed-point numbers.

c) The inverting part of the routine is that of Mr. Dura Sweeney’s, and per-
forms Gaussian Elimination using eight-digit floating-point arithmetic.

d) The program with storage space for the ma&rix utilizes essentially the com-
plete drum. For a matrix of order n .00004 n“(n+5) hours are required.

e) The output consists of the inverse in fixed-point form and two figures of
merit which represent the accuracy with which the product of the matrix and
its inverse approximate the unit matrix.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.1.002

SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS

A. O. Garder

April 1, 1956
IBM, Houston

a) Solves b systems of n simultaneous linear equations with b righthand sides
and a common coefficient matrix.

b) Arithmetic is fixed-point form.

c) Method not given.

(Continued on next column)

d) Storage required is 450 locations, 1200 to 1649. Speed not given.

e) It is required that (n+1)(n+b) <1200. The routine is self-loading and self-
restoring.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.1.003

COMPLEX ARITHMETIC MATRIX INVERSION

Tsai H. Lee
Detroit Edison, Detroit

a) Computes the inverse of a complex matrix up to size 27 x 27 or the solutions
to b systems of linear equations with 2 common coefficient matrix.

b) Matrix elements are fixed-point of the form Xxx. XXxX XXXx.
¢) Standard elimination method is used.

d) Storage required for the program is 135 locations, 0300 to 0434. Storage
for the complex matrix requirss 2n2 Jocations; working storage 2n locations.
Approximate running time is n“(.27n + . 22) sec.

e) None.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.1.004

MATRIX-VECTOR MULTIPLICATION

J. D. Brown

July 9, 1956
IBM, New York

a) Multiplies a fixed-point, single-precision, square matrix M of order
n £ 42 by a vector X.

b) Each partial product is half-adjusted to reduce truncation error.
¢) Does not apply.

d) LWA is 0075 in the relocatable version with no words open. Maximum
time required is (89.1+37.2n+43.0n¢) ms.

e3 All elements are treated as fractions and only the high-order half of the
products are accumulated. Overflow may occur if ? mi.~xj>20digi!s. Absolute
and SOAP relocatable deck listings are included. ]

f) Alphabetic device if rclocatable version is used.

Fileno. 5.1.006
IBM 650 Library Program Abstracts Matrix Programs

EIGENVALUES OF REAL SYMMETRIC MATRICES BY THE JACOBI METHOD

K. M. Howell

D. J. Hall

Research Computing Center
Indiana University
Bloomington, Indiana

a. Purpose: This program will find the roots and vectors of real symmetric
matrices.

b. Range: The program consists of three parts:

Part I which finds all roots and vectors of matrices up to 32 x 32;

(Continued on next page)
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Part Il which finds all roots only of matrices up to 56 x 56; and

Part 111, the cigenvector reassembly of matrices up to 56 x 56. Part 111
uscs rotation output of Part II.

Accuracy: Not given.

Floating/Fixed: C ion is in fixed d al arithmetic.

Mathematical Method: The Jacobi Matrix Diagonalization mcthod is used in
these routines.

Storage Required: Part I and Part II require all 2000 locations for a
maximum size matrix.

Speed: The time requirement for a well conditioned matrix may be
computed as follows:

PartI: (2.5 x 10"%n% + 4 x 1073n) minutes, where n is the size of the
matrix.

Part I (0.006n3) minutes, plus punch-out time.

Part II: (0.006n°) minutes to reassemble vectors from rotation punch-out
of Part II.

Relocatability: The program is not relocatable.

Remarks: None.

. 650 System: One 533 required.

Special Devices: None

. Fileno.  5.1.007
IBM 650 Library Program Abstracts Matrix Programs
R IR TR

PATTERN QUARTIMAX ROTATION OF A FACTOR MATRIX

Miss Ruth W. Bredon

C.

E. Helm

Educational Testing Service
Princeton, New Jersey

a.

IBM 650 Library Program Abstracts
T S

Purpose: This program employs a modification of the quartimax computation for
factor rotation. In this modification a hypothesized factor pattern is given to the
machine as well as the factor matrix. The machine uses the pattern to select the
subset of variables to which it will attend when rotating in a given plane, in order
to find an orthogonal solution which closely fits the hypothesis. The program also
provides a measure of the goodness of this fit.

Range: The program will handle a matrix up to 900 elements.

Accuracy: Elements are rounded to 8 decimal places.

Floating/Fixed: Fixed decimal arithmetic is used.

Mathematical Methods: The quartimax method is used for rotation.

Storage Required: Locations 0000 to 0999 are used for the program, locations
1000 to 1899 for the factor matrix, and 1900 to 1999 by loading and punching routines.

Speed: Depends on the pattern used. A 6 factor, 35 variable factor matrix with
pattern required approximately 3-4 minutes per cycle.

Relocatability: Not relocatable.
Remarks: None.
IBM 650 System: One 533 required.

Fileno.  5.1.008
Matrix Programs

FACTOR ANALYSIS BY THE CENTROID METHOD

S. O. Navarro
University of Kentucky
Lexington, Kentucky

a.

Purpose: This program computes the factors of a ic matrix with unk
i ing each lity equal to the largest element in each
column.

Range: Not given.

Accuracy: Not given. (Continued on next column)

IBM 650 Library Program Abstracts

B — 650

Floating/Fixed: Fixed decimal arithmetic is used.

Mathematical Method: The Centroid Method is used. Columns and rows are auto-
matically reflected until all row sums are positive.

Storage Required: The entire drum is used.
Speed: The speed of computation depends on the number of reflections needed in
cach factor, and it is difficult to determine exactly. A good estimate is t=6.7x10~3n2

minutes/factor.

Relocatability: Not relocatable.

Remarks: The program makes use of sy 'y to allow of matrices up

10 50x50.

IBM 650 System: One 533 required.

File no,

5.1.009

MATRIX - VECTOR PRODUCT

Re

verdy Wright

Agricultural Experiment Station
University of Florida
Gainsville, Florida

a.

o

Purpose: To compute the portions of the total Sum of Squares of deviations
of n observations from their mean, appropriate to the n-1 individual
indcpendent contributions to that sum. To accomplish this, the products of
each row, after the first, of an n x n matrix and the n-row single column
obscrvation vector are puted and 4. In the devel of this
method, this sum has been called the Matrix-Vector Product or M-VP.

A square matrix, hercin called a primary matrix, is provided for each
independent variable. From these primary matrices the computer develops
the expanded n x n matrix by forming the direct or Kronecker product of
these matrices.

Restrictions, Range: AJl are done in either single or double

IBM 650 Syste

precision fixed-point arithmetic.
: Sums of Squares are obtained to 4 places of decimals in single
Storage Requirements: The program is non-relocatable, consists of
approximately 500 instructions and is reasonably fast in execution.

Remarks: Over 200 problems have been successfully run to date, the
Targest involving a product matrix of order 840.

: The basic IBM 650 computer is required.

Fileno. 5.1.010

IBM 650 Library Program Abstracts

MAXF

Richard E. Chandler
Rescarch Computing Center
Florida State University
Tallahassee, Florida

a.

e

o

Purpose: MAXF is a FORTRANSIT I (s) subroutine designed to search

a matrix of floating point numbers and to record the location of the numer-
ically largest element. Since MAXF achieves this in what is essentially

a fixed point manner, it will be much faster than any program accomplishing
this which operates in flmting point.

Restrictions, Range: Fixed point.

- Restrictions, Range:

Method: Does not apply.
Storage Requirements: 80 locations plus 1455 (entry point) and 1950-1953.

Speed: Dependent on type of matrix. For an M by N matrix, operating
time does not exceed .042 M.N. seconds.

Remarks: When using matrices in FORTRANSIT, the programmer must
rescrve locations for the matrix elements with a DIMENSION statement.
Let A be a matrix of M rows and N columns. Let A% be a submatrix of A of
M* rows and N* columns. Let the first element of A% (A% (1,1) ) be in
drum location L (detcrmined from the DIMENSION statement).

The FORTRANSIT command: MM : MAXF (M, M#, N#, L)

causes the subroutine to search the submatrix A* for its numerically
largest clement. It then stores in locations MM a word of the form

00 xxxx yyyy where xxxx is [ and yyyy is J of A% (I,J), the numerically
largest element of A%*. MM can be split into 00 0000 xxxx and 00 0000
yyyy by multiplying and dividing by a proper power of 10 or by using a
shift subroutine such as SHIFF (FSU 1.6.023).

(Continued on next page)
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Note that the location given is relative to the submatrix and not the
matrix itself.

f. IBM 650 System: Mini 650 with alphabetic and special ch
devices. OF course, this subroutine can be modified for use as a strict
machine language program.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.001

MATRIX INVERSION

D W.Sweeney October 6, 1955

IBM. New York

a) Inverts matrices of order € 42 or solves b sets of simultaneous equations
for n+nb< 1764

b) Matrix elements are in floating-peint form.
¢) Method not given.

d) Storage required is 236 locations, 1764 to 1999. The matrix inversiorg
exclusive of input and output time, is executed in approximately .072n
seconds.

e) Locations 0000 to n2-1 are occupied by the elements of the input matrix.
The inversion program is destroyed after use and must be reloaded for
each new inversion.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  5.2.002

MATRIX INVERSION BY GAUSSIAN ELIMINATION

A. O. Garder
IBM, Houston

April 2, 1956

a) Inverts a floating-point matrix of order n or solves b systems of simultaneous
linear equations with b constant vectors and a common coefficient matrix of
order n.

b) All numbers are of the form ¢e aaaaaaa = a.aaaaaaa 1099'50.

c) Method is Gaussian Elimination. Pivotal elements are selected in order
without regard to size. .

d) Storage required is approximately 350 locations 1650-1999. Time required
for one inversion, or solution, is .00002(n+b)4n hours.

e) Storage limitations require that n2+(n+1)(b+1) = 1650. The inverse of the
coefficient matrix is obtained with solution of a system of simultaneous linear
equations. This is a modified version of a program originally written by Dura
Sweeney which is now self-restoring on the drum.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  5.2.005

COMPLEX AND REAL EIGENVALUES

R. W. De Sio
IBM, Schenectady

a) Determines real and complex eigenvalues for an nxn matrix A.

b) Matrix elements are in floating-point form. For large n (>6) coefficients
of small powers in the characteristic equation lose significance.

(Continued on next column)

¢) Method consists of three phases: (1) matrix-vector multiplication, (2)
solution to a system of equations by Dura Sweeney’s Gaussian Elimination
routine, file number 5.2.001, and (3) calculation of roots of a polynomial
equation by De Sio’s program Real and Complex Roots of Algebraic Equations,
file number 7.0.001.

d) ‘With respect to c) above (1) requires approximately 380 storage locations,
(2) 236 locations, and (3) 336 locations. A fifth-order matrix requires about
3 minutes.

e) Only one of the three phases is on the drum at a time. The deck listing
with this write-up includes only phase (1), the matrix-vector multiplication.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  5.2.007

LARGE SCALE MATRIX INVERSION

a) Computes the inverse of large order matrices.

b) Matrix elements are floating-point of the form x.xxxx xxxxx ee, where ee
represents an exponent modulo 50. A matrix of order n = 500 may be handled.

c) The Jordan method is used.

d) Approxljnately 330 storage locations are used for the program. Time re-
quired is n®(n+1) minutes.

e) Both absolute and SOAP symbolic deck listings are included. Each step in
the elimination process requires a,separate pass through the 650. The output
from the kth elimination step is supplied as input for the k +1st step. A total
of n passes is necessary.

f) Alphabetic device if SOAP symbolic version is used.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  5.2.008

MATRIX INVERSION

H. L. Norman
IBM, Washington

December 31, 1956

a) This program has modified 5.2.002 to include load and punch routines so

that any number of matrices may be loaded, inverted and punched out without
reloading the program. This program will invert a matrix of order N or will
solve b systems of simultaneous linear equations with b constant column vec-
tors on the righthand side of 2 common coefficient matrix of order N, where

N2 + (N+1) (b+1) £ 1600,

b) Input data and solution are in floating point form.
c) The inversion is performed by the method of Gaussian Elimination.

d) The program, including the load and punch routines, utilizes storage loca-
tions 1600 - 1999. Locations 0000 - (N+1) (N+b) are used for storage of matrix
1 ts and ry st Loading and pgnching are at full speed; the
calculation requires approximately .0012N (N+b)“ minutes. The program is no

in relocatable form.

e) A non-load starting card is required for each matrix inverted.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.009

DOUBLE PRECISION MATRIX INVERSION

James D. Chappell
IBM, Washington

December 31, 1956

(Continued on next page)



a) Inverts a matrix and solves systems of simultancous linear equations in
double precision floating point arithmetic, a revision of 5.2.004 to provide
greater {lexibility of input and output and increased speed.

b) Matrices up to 25 x 25 may be inverted and V systems of N equations may
be solved where 2 (N+1) (N+V) £ 1300.

c) Method is Gaussian elimination, pivotal elements are selected in order with-
out regard to size.

d) Not relocatable, running time is approximately . 30N3 seconds.
¢) The program contains its own load and punch routines and is self-restoring.

f) Minimum 650.

ERRATA 650 Program Library - File No. 5.2.009

""Double Precision Matrix Inversion,* by J. D. Chappell

The following correction should be made in the detailed write-up:

On page 3, in the paragraph headed "Deck Description," the last sentence should
read: "The deck consists of 106 cards serially numbered from 001 to 106. '

The program deck is correct as distributed.
April 1958, Bulletin 18 - 45

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.010

SYMMETRIC SIMULTANEOUS LINEAR EQUATIONS

H. L. Norman
Service Bureau Corporation
Washington, D. C.

a) This program will solve "b" systems of "n" simultaneous linear equations
consisting of "b" constant right-hand column vectors with a common symmetric
nxn coefficient matrix and/or solve the determinant of the symmetric coefficient
matrix. Both load and punch routines are incorporated in such a way that any
number of systems can be solved with one program setup. By taking advantage
of symmetry, this program is twice as fast as the corresponding non-symmetric
general solution. Many desirable options are incorporated to increase the
flexibility of the input and output.

b) Both input data and the solutions are in floating decimal point form. The
size of the system to be solved is limited such that (n+ b)2 - bg 1450.

¢) The simultaneous equations are solved by the Doolittle method, the b
column vectors of constants considered to be on the right-hand side of the
equation. The determinant is obtained by the product of the diagonal elements
of the diagonalized matrix.

d) The program uses locations 1451 to 1999 with the exception of 46 scattered
locations. The input matrix occupies locations 0000 to n (n+ b) - 1 and the
solution uses locations 0000 to (n+ b)2 - b. Calculation time is roughly

.03 n (n+ b)2 seconds. Loading and punching are at full speed. The program
is not in relocatable form.

e) The coefficient matrix must be symmetric.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.011

MATRIX INVERSION AND SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS
Prepared by 650 Applied Programming, IBM, New York

(Continued on next column)

B — 650

B. N. Carr
IBM Corporation

a) Inverts matrices and solves simultaneous linear equations. This routine is
more than three times as fast as programs which do not use index registers
and the floating decimal device.

b) Square matrices, (nxn), can be inverted where n (n+ 1) £ 1999. Rectangular
arrays, nx (n+ m), can be solved where (n +1) (n + m) £ 1999. As with any
similar procedure, error due to accumulated roundings may be large.

c) A progressive elimination technique is used to perform the inversion.

d) The entire drum, except 0000, can be used for matrix element storage. For
any matrix, (n+ 1) (n +m) consecutive locations are used starting with 0001.
Immediate access storage is used for the load routine, the inversion program,
and the output routine. The program is not relocatable. The time for inversion
is approximately . 02n3seconds. The program contains 32 instructions and 2
constants.

e) The inversion program fails if aj, 1 or any element which takes its place
during the calculation is zero. The program is written in machine language.

{) This routine requires a 650 equipped with the floating decimal device,
index registers, and immediate access storage.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.012

MATRIX INVERSION ROUTINE 1 (MIR 1)

K. B. Williams
University of California Radiation Laboratory
Livermore, California

a) MIR 1 inverts a matrix of order n or solves b sets of linear equations with
a common coefficient matrix.

b) Matrix elements are floating point numbers of the form . XXXXXXXX YY
where Y is the exponent (excess 50) base 10.

¢) The method is by Gaussian Elimination.
The programming technique is a modification of one devised by R. W. DeSio.

d) MIR 1 occupies 79 locations from 0000 to 0078. It can be translated to any
desired block of locations by an even amount (using a translating routine supplied
with MIR 1). Approximately 10n° milliseconds are required to invert a matrix
assuming average times for floating point operations.

e) Location of the matrix on the drum is arbitrary.
Also, (n +1) (n +b) < 1921. MIR 1 must be loaded with a loading routine, SLR 2,
which is supplied with the program.

f) 650 d with ind tors and floating decimal device.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.013

SYMMETRICAL MATRIX INVERSION

J. Giblin
Detroit Edison Company
Detroit, Michigan

a) Computes the inverse of a symmetrical matrix up to size 54 or inverts and
solves a rectangular system satisfying the inequality n2+ n(1+ 2b) < 3298,
where b is number of b vectors, with 1900 band open for punch routine.

b) All operations are in floating point arithmetic. Accuracy is that obtained by
conventional elimination techniques.

c) The method is based upon standard elimination methods modified to require
knowledge of only the elements on and above thé main diagonal.

(Continued on next page)
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d) Speed is that of fastest standard method to size 12 x 12, but from this point
the necessarily complex address modification increases running time as n, and
hence the number of iterations, increases.

e) Since the product of a matrix and its transpose is a symmetrical matrix, the
routine can be extended to non-symmetrical matrices to size 54 x 54.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.014

VECTOR BY SYMMETRICAL MATRIX MULTIPLICATION

S. Young
Detroit Edison Company
Detroit, Michigan

a) Performs and punches the results of a vector by symmetrical matrix
multiplication.

b) Multiplies an n-dimensional vector by an n x n symmetrical matrix, where
n < 45. All operations are in floating point arithmetic.

c) Conventional vector by matrix multiplication methods are used, with modifica-
tions such that only those elements of the matrix which lie on or above the diagonal
and the elements of the vector need to be loaded into the machine.

d) Speed and storage requirements are dependent on the size of the matrix. In the
case of an n x n matrix, n [m;_ll] storage locations are needed to put the matrix

in memory.

e) None

April 1958, Bulletin 18 - 23
f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.015

MATRIX INVERSION

J. C. English

F. K. Townsend

E. L. du Pont de Nemours & Co., Inc.
Savannah River Laboratory

Aiken, South Carolina

a) Provides a matrix inversion routine with load and punch routines.

b) The routine will invert up to a 40th order matrix. The automatic floating
decimal arithmetic of the 650 is utilized.

c) Gaussian Elimination.

d) Approximately 350 storage locations are used. The code is given in SOAP I
format. Computation time for nth order matrix is about 0.029 n3 seconds.

e) If a matrix system has b constant vectors, then n+b working storage locations
are required beyond the matrix and vector storage locations. Location 1936
contains zero to prevent optional punch out.

f) 650 with automatic floating decimal device and indexing registers. The alpha-
betic device is desirable.

April 1958, Bulletin 18 - 25

a) Calculates all the latent roots and vectors of a real but otherwise arbitrary
matrix. All the latent roots and vectors are assumed real.

b) Matrix input is assumed to be in floating decimal form. The SIR routine is
used for floating arithmetic operations.

c) The method used is described by Bodewig in "Matrix Calculus, " pages 309-310.

d) As a guide to time estimation, one iteration for an 8 x 8 matrix requires
approximately 15 seconds. Iterations dominate latent vector computations.

e) Three programs are included:

1. Program I can calculate all the latent roots and vectors of a matrix up to
a maximum size of 20 x 20 (unless round-off errors interfere).

2. Program II can handle a maximum size of 25 x 25, but will calculate, at
most, seven latent roots and vectors for this maximum size.

3. Program III involves more card handling than the other programs, but
will handle a maximum size of 34 x 34 and obtain all 34 latent roots and vectors
(unless round-off errors interfere).

{) Minimum 650. April 1958, Bulletin 18 - 27

Fileno. 5.2.016

IBM 650 Library Program ERRATA

"Latent Roots and Vectors of a Matrix," by W. Granet

The following statement should be added to the write-up as the second
sentence in the second paragraph on page 2:

"This program is not designed to obtain multiple roots.'
On page 10 of the write-up following line 14 which reads:

"y = 7 minus the remainder when xx is divided by 7, e.g., for xx = 10,
y =7-3 =4." the following statement should be added:

""When the remainder is zero, y = 0."

Fileno. 5.2.018
Matrix Programs

IBM B50 Library Program Abstracts

N

EIGENVALUES AND EIGENVECTORS OF A NON-SYMMETRIC SQUARE
MATRIX

H. Klein

D. Dorfman

Lycoming Division of AVCO Mfg. Corp.
Gas Turbine Department

Stratford, Connecticut

a. Purpose: Determines eig and eig
non-symmetric real square matrices.

s for both sy ric and

b. Range: Maximum size matrix can be of order 24.
Accuracy: Accuracy can be controlled up to 7 significant digits.

Floating/Fixed: Floating.

o

. Mathematical Method: Iteration and acceleration. References given in the
Write-up.

o

. Storage Required: Full drum storage.

Speed: Speed is approximately 15 seconds per iteration during acceleration
for a 24 x 24 matrix.

. Remarks: Program is self restoring. Two types of floating point permitted.

f. 650 System: One 533, indexing registers, and automatic floating decimal

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.016 Relocatability: Not given.
LATENT ROOTS AND VECTORS OF A MATRIX €

W. Granet arithmetic are required.

Boston University

Boston, Massachusetts (] d on next col )

Special Devices: Alphabetic device required.
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Fileno. 5.2.0 N : N
IBM 650 Library Program Abstracts M“'r'i;"ngrmllz Accuracy: Matrix elements are ten-digit floating decimal numbers.

— Floating/Fixed: Floating decimal,

GENERAL SIMULTANEOUS EQUATIONS SOLUTION c. Mathematical Method: The Gauss-Jordan elimination method is used.
Pivotal clements arc sclected according to size, Zero elements may

J. H. Schenck appear on the main diagonal.
Curtiss-Wright Corporation
Propeller Division
Caldwell, New Jersey

d, Storage Required: The entire drum is used.

Speed: The time required for the inversion process is approximately
0.044n° seconds, where n is the order of the system.

a. Purpose: This program solves a serics of inh i cous
cquations in floating-point single-precision arithmetic.
" Relocatability: Not reclocatable.

b. Range: A maximum of 40 equations may be solved.
—_— c. Remarks: A matrix check program is included.

Accuracy: Accuracy of solution is indicated by residuals calculated from
the check row of the cquation matrix according to Crout' s method. f.  IBM 650 System: One 533, indexing registers, and automatic floating
decimal arithmetic feature,

Floating/Fixed: Floating.

a

- Mathematical Method: Crout's method.
Fileno. 5,2,022

d. Storage Required: Requires all of drum, but about 200 locations may be IBM 650 Library Program Abstracts Matrix Programs
used to develop equations before solution instructions are cntered, or most
of drum may be used to operatec on solution after obtained.
) MATRIX INVERSION WITH ITERATIVE IMPROVEMENT OF ACGURACY
Speed: Speed varies from approximately 30 minutes for 40 equations to
about 2 minutes for 4 equations. R. D. Dean
- M. R. Higgins
Relocatability: Program is not relocatable. Development Department
R . Union Carbide Chemicals Company
e. Remarks: None. South Charleston, West Virginia

f. 650 System: One 533, automatic floating decimal arithmetic, and indexing

prisaaticd Adadiid A a., Purpose: This program performs matrix inversion by modificd Gaussian
registers are required. Timinat:

elimination, considers the inverse as a first approximation and then

N B minimizes the round-off errors inherent in the initial inverse by means
Special Devices: None. N . .

o of an iterative technique.

b. Range: This routine will handle square arrays up to the 22nd order.

. Fileno. 5.2.020 Accuracy: Iterations continue until the sum of squares of the elements in

IBM 650 Library Program Abstracts Matrix Programs The apperimatc lzero' matrix (the identity matrix with unity subtracted
from cach diagonal element) ceases to decrease.

EQU SOLV Floating/Fixed: The matrix elements are entered in fixed point form,
The calculation is in floating decimal arithmetic. The output is punched

G. Pulley . in either floating or fixed decimal form, according to the setting of the

J. Gillespie Storage Entry Sign switch.

J. W. Hamblen

Computing Center c. Mathematical Metho The following method is used for the iterative

Oklahoma State University improvement of the inverse:
Stillwater, Oklahoma . X

) ) Aln+ 1)approx. = Al (21-AAg))
a, Purpose: To obtain the solutions for many small systems of linear

equations. Also, to evaluate the determinants of the coefficient matrices. where A is the original matrix
b. Range: The program handles systems in 2, 3,4 or 5 unknowns. A(kl) is the kth approximation of the inverse
Accuracy: Not given. 1 is the unit or identity matrix
Floating/Fixed: Floating decimal, d. Storage Required: Not given.
c. Mathematical Method: Cholesky's scheme is used. Speed: The inversion time, excluding input, is approximately 0.025n3
seconds. The calculation time for the improvement iterations is approx-
d, Storage Required: The program uses storage locations 1300-1700; the imately 0. 09n3 seconds per iteration.

data uses IAS locations 9011-9059,
Relocatability: Not relocatable.

Speed: Approximately 0.6 n seconds where n = the number of unknowns.
e. Remarks: The program is loaded in two decks - the inversion routine and

Relocatability: Not given. the iterative improvement routine. The latter deck loads automatically and
duplicates storage locations used in the first deck. The iterative improvement
e, Remarks: None. routine requires that the original matrix be reread for each iteration,
Iterations continue as given under Accuracy above. At this point the sum
f. IBM 650 System: One 533, indexing registers, IAS, and automatic floating of the squares of the "zero' elements, the approximate identity matrix,
decimal arithmetic feature. and the final inverse matrix are punched.

£, IBM 650 System: One 533, IAS, and automatic floating decimal arithmetic

Fileno. 5.2, 021 feature arc required,

IBM 650 Library Program Abstracts Matrix Programs
maTa—e—" oe—
SOLUTION OF SYSTEMS OF SIMULTANEOUS LINEAR EQUATIONS Fileno. 5.2.023

IBM 650 Library Program Abstracts
T. R. Jackson
Ford Motor Company
21500 Oakwood Boulevard
Dearborn, Michigan

MOLECULAR SPECTROSCOPY
MULTIPLICATION OF MATRICES

George J. Janz

a. Purpose: This program solves systems of simultaneous linear equations Yukio Mikawa

of 39th order or less using the largest pivot elements. The inverse is Department of Ghermistry
P and may be p out. Rensselacr Polytechnic Institute
Troy, N. Y.

b. Range: Up to 39 equations in 39 unknowns. (Continued on next column) (Continued on next page)



a. Purpose: Pursues such type of multiplication as KK . ..CCBPA, where
A, B, C, .... Kare squarc matrices of order r & 25, and b, c,....k are
positive integers.

b. Restrictions, Range: Square matrices of order r&25 are handled. All of
the elements of the matrices are expressed in the floating decimal form.

o

Method:  Matrix multiplication is applied straight-forward in conventional
manner.

o

- Storage Requirements: Fog r= 25, nearly all the storages are used, but

for r = 25, storages 050lrr%to 1150 and 1151¢r2to 1799 remain unused. The
time required for muitiplication BA depenus on the orders of matrices.
Where the order r=8, the time required is about 115 sec. In another
example the time required was roughly proportional to r3.

e. Remarks: Multiplicand inthe storages 0501 to 0500+ r? is replaced by the
result, Consequently, multiplication of the ty type KK ....CCBbA is developed
at one run. The multiplier should be punched on one-word storage cards
in such a way that these can be used as multiplicand cards.

. IBM 650 System: IBM 650,

Fileno, 5,2,
IBM 650 Library Program Abstracts o 5202

MOLECULAR SPECTROSCOPY
LATENT ROOTS AND VECTORS OF A MATRIX

George J. Janz

Yukio Mikawa

Department of Chemistry
Rensselaer Polytechnic Institute
Troy, N. Y.

. Purpose: Computes the latent roots and vectors of unsymmetric matrix
of order 30 or less.

I3

Restrictions, Range: The matrix which can be treated should be of order
30 or less, providing that its roots are real and elementary divisors are
linear.

Accuracy: Can be controlled up to seven significant digits.

Floating/Fixed: The {loating decimal form is used for input and output.

o

Method:  An iteration method with a device for accelerating convergence
and the deflation method are used. For details, see A, C. Aitken, Proc.
Royal Soc., Edinburgh, 57, 269 (1937)

o~

Storage Requirements: For the matrix of order n » 30, almost the whole
storages are used except 0350 - 0399, However for n<30 many storages
remain unused.

Time required for the computation depends on the naturc of matrix. In
one example of a 9 x 9 unsymmetric matrix, the time required to obtain
all of the nine roots and eighteen vectors was three (3) hours. One
iteration for 8 x 8 matrices requires approximately 15 seconds.

e. Remarks: Some modifications of the program are also provided:

1. For symmetric matrix, a simple modification of the program can
reduce time required for computation by almost half.

2. By skipping the program for accelerating convergence, the matrix
of order 33 Is available.

3. As wellas (1, 0, 0...), any type of vector can be used as an initial
vector.,

4. Results can be checked in the two ways by use of modified programs.

By a simple operation, on the console, it is possible to trace the value

of A (i) which approaches the true root to be gained by the iteration Process,

f. IBM 650 System: . IBM 650.

Fileno. 5.2.025

IBM 650 Library Program Abstracts

TO OBTAIN THE EIGENVALUES AND EIGENVECTORS OF A MATRIX

William Granet

Computing Center
Oklahoma State University
Stillwater, Oklahoma

a. Purpose: Calculation of real eigenvalues and their associated eigenvectors
Tor real matrix.
b. Restrictions, Range: Floating decimal arithmetic.

c. Method: An adaptation of a method of Werner Frank for the calculation of
the roots of (f)\) to a matrix reduction . method due to Givens.

d. Storage Requirements: Machine language program handles a 3 x 3 up to a
15 x 15 matrix. With more memory larger matrices can be handled by
changing the Dimension statement in the Fortransit II (S) program.

(Continued on next column)

14

e. Remarks: This program can obtain multiple eigenvalues and their
associated eigenvectors.

f. IBM 650 System: One that can process all phases of the Fortransit system

used.
650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  6.0.001
MULTIPLE REGRESSION ANALYSIS
Arthur Cohen September, 1955

IBM, Washington

a) C tes all cc ts ry for a complete regression and correla-
tion analysis. There are four phases: (I) a logarithmic transformation of the
initial data, Vj, to the form x; = log V; - C; where Cj is an arbitrary constant
or formation of new variables of the l‘orm xk Xj X (II) Calculates means,
standard deviations, and simple correlation coefficients; (III) part 1 computes
the inverse of the matnx of simple correlation coemcnents and part 2 computes
partial correlation coefficients and multiple regression coefficients; (IV) com-
putes the predicted values based on the regression equation or the residuval be-
tween observed and computed dependent variable values.

b) For (I) initial variables = 14, observations < 10,000; (II) variables = 33,
observations per variable < 10,000. Phases I and II are fixed-point, III and
IV are floating.

c) Standard formulas are used.

(1) (420 + N [ 0 & -1]) sec. ; (III) part 1 .072 n° 'sec., part 2
5 minutes; (IV) (60 + 1. where n is the number of variables and N the num-~
ber of observauons.

d) The ennre dru 1 N)u n mi ine @r phase (I) is at most (45 +33— N) sec.;
) sec. E

e) Each phase may be used separately or in conjunction with the others. The
program was designed for a specific application and some modification may be
necessary in its general utilization.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6.0.002

SIMPLE CORRELATION COEFFICIENTS

R. Rind and K. Brokate February 29, 1556
IBM, New York

a) Computes the means, standard deviations, and all simple correlation co-
efficients of n variables, each with k observations.

b) The maximum number of variables is n = 31 with k & 2002. Input data are
five-digit decimal numbers, either integers or fractiens. Means and standard
deviations are computed in fixed-point, with accuracy, X +1-10-10 and s +
1-10-9, The correlation coefficients are computed in both fixed and floating-
point wkth respective azccuracxes r+1-10-9 and r £ 5-10-9. Intermediate results
x, x4, kZx2 - (2x)4, and k Zxy - TxTy are computed exactly.

c) The standard formulas are used.

d) Storage required is 856 locations 0000 to 0855. Data is stored in locations
0856 to 0855 + 8p where p is the number of input data cards per varfab e eﬁch

card containing 14 observations. S e i)equxred for n £ 17 is D0+,
.585 minutes; for 17 <n = 31 it is " Uk +.585 minutes.
e) No observations may be missing.

f) Minimum 650.



650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  6.0.003

CORRELATION COEFFICIENT ROUTINE

J. W. Robinson, HI
IBM, Houston

July 9, 1956

a) Computes the means, standard deviations, and product moment correlation
coefficients of n = 50 variables.

b) The number of observations per variable is unlimited. Input data are ten-
digit fixed-point pure decimal numbers. Output is fixed-point, and computa-
tions are single-precision.

c) The standard formulas are used.

d) All locations except ‘“"?"LL to 1274 are used; for n = 50 the entire drum is
used. Approximate time for 100 observations is 8 min. for n = 10; 29 min for
n = 20; 71 min. for n = 30; 125 min. for n = 40; 195 min. for n = 50. For other
cases assume that the time varies linearly as the number of observations and
as the square of the number of variables.

e) Self-loading and self-restoring.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  6.0.004

ANALYSIS OF VARIANCE PROGRAM

W. Andrus
IBM, Endicott

.

a) Computes the sums of squares, with the exception of the high-order inter-
action term, necessary in an analysis of variance.

b) Fixed-point positive integers are used. These can be at most seven factors
and eight levels per factor, one observation per cell, and a total of = 16, 500
individual digits in all data cells.

c) Does not apply.

d) Storage required is approximately 341 locations, 0000 to 0340. Timing
information not given.

e) Fractions and negative numbers may usually be avoided by multiplication
or addition of a constant without affecting the validity of the analysis. It is
necessary that the data be punched and stored systematically by level from
the innermost to the outermost factor.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT

FILE NUMBER  6.0.005

AUTO-CORRELATION PROGRAM

W. E. Andrus, Jr.
IBM, Endicott

May 31, 1956

a) Computes the values of the auto-correlation function for up to 1500 data
elements, or the values of the cross-correlation function for up to 750 data
elements in each time sequence.

b) Arithmetic is fixed-point in the form x.Xxxx XXxxx.
c) The standard formulas are used.

d) Storage required for the program and load routine,is 301 locations 0000
to 0300; data locations are 0500 to 1999. Timing is l}—(, 09) seconds where

n is the total number of data elements.
- (Continued on next column)

B — 650

e) The program is not optimized.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  6.0.006

POLYNOMIAL OF BEST FIT BY LEAST SQUARES METHOD

M. A. Kelly and M. S. Dyrkacz
GE, Schenectady

April 2, 1956
a) Finds four polynomials, 1st through 4th degree, that give the best fit a
given set of points.

b) The maximum number of points is 100. Floating-point arithmetic is used.
c) The method is least squares.

d) Storage required is 998 locations, 0000 to 0997. Time estimate not given.

e) Output includes the coefficients of the four polynomials, the original points,
the values of the polynomials at the original abscissae, and the RMS of the
error for each polynomial.

f) Minimum 650.

ERRATA 650 Library Program - File No. 6.0.006

""Polynomial of Best Fit by Least Squares Method, " by M. A. Kelly and
M. S. Dyrkacz

The following error has been noted in the program deck:

In part 1 of the deck, card 001 should have a 12-punch in column 1 in addition to
the 7-punch.

Copies of the program deck furnished by the 650 Program Library on or after
March 3, 1958, have been corrected.

April 1958, Bulletin 18 - 47

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  6.0.007

MULTIPLE CORRELATION FOR 50 VARIABLES

J. D. Hall
University of Indiana, Bloomington

a) Obtains all possible correlations (1225) of 50 variables of 3 digits each.

b) The maximum number of observations for each variable is 10,000. Arith-
metic 1s tixed-point.

c) The standard formulas are used.

d) Storage required is approximately 350 locations. Timing information not
given.

e) The outpul includes the sum, sum of squares, mean, sum of cross products,
standard deviation, and the number of observations for each variable along with
all possible correlations.

f) Minimum 650.

115
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650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  6.0.009

WEIGHTED LEAST SQUARE POLYNOMIAL APPROXIMATION

R. E. von Holdt and J. R. Brousseau May 22, 1956
University of California Radiation Laboratory, Livermore, California

a) Fits a weighted least square polynomial of order n to a set of m observation
points, or obtains the solution of a system of n equations in n unknowns.

b) Limits for the least squares fit: 1 Sn £33, 3 Sm £312. Alsom(n +3) =
1250 and m2 n + 1. Limits for a system of equations: 3 £n £ 33. Calculations
are in floating-point.

c) An iterative method is used.

d) Storage required for the program is 750 locations 0000 to 0749; the rest of
the drum is used to store data. Speed estimates not given.

e) The program includes an interpretive routine to perform the floating decimal
arithmetic. In producing the nth order approximation, all other approximating

polynomials from order one to n-1, and their respective residuals, are produced.

f) Minimum 650.

Fileno. 6.0.009
IBM 650 Library Program ERRATA

e

"Weighted Least-Square Polynomial Approximation to a Continuous Function
of a Single Variable,' by R. E. von Holdt and R. J. Brousseau.

The following revised errata sheet, which replaces that published in IBM 650
Bulletin 15, has been received from one of the original contributors.

The following revisions are to be made:

Page 24, line 20: My = 1200 limits: 1< n <32
. 3<ms 300
Page 25, lines 8-10:  The memory required to store the matrix being

solved must be less than or equal to the memory
space available in the routine (1200 locations).

Page 26: Change the following to read

line 9 . . . such a value for nis 21. Thus . . .

line 10 . . . is a polynomial of order 21 to the given . . .
line 12 . . . obtain the polynomial of order 32, he . . .

line 13 . . . select manually the 33 most representative . . .
line 14 . . . code with an m = 33 to satisfy . . .

line 16 . . . solution of the 21 x 50 matrix, . . .

Page 29: Box #12 of the flow diagram should be located following box #13.
#13

A————— €

a————a 12
e NQID "0
agll—.c

i1, j yes

Page 34: The following sentence has been omitted from the top of the page:

Multiply row (2) by B and subtract from row (3).

New Row (3):[0402 -0.01 -0.02 -0.01 0.02].

Page 37: Inst. No. Loc. Inst. Oper. Data Addr. Inst. Addr.
line 7 0218 53 1200 0000

Page 40:
line 6 7.06 0701 RAL 65 0188 0294
line 11 7.11 0275 SLT 35 0001 0295
line 18 7.18 0732 sU 11 8003 0745
line 23 7.23 0208 SRT 30 0006 0270
line 42 8.00 0735 RD 70 1951 0258
Mne 43 9. 00 0258 LD 69 0230 0284

(Continued on next column)

line 3 9.02 0266 LD 69 1951 0403
line 5 9.04 0162 LD 69 1952 0405
line 7 9.06 0272 LD 69 1953 0406
line 33 13.04 0371 STL 20 0475 0378

Page 42:  The following instructions are missing at the bottom of the page.

Inst. No.  Loc. Inst. Oper.  Data Addr. Inst. Addr.
25.03 0483 RAL 65 0441 0445
25.04 0445 AL 15 0431 0485
25.05 0485 LD 69 0317 0439
Page 45:
line 46 48. 14 0579 SL 16 0366 0575

Decks supplied on or after May 1, 1958 include the appropriate changes shown
above.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  6.0.010

POLLY: POLYNOMIAL FIT BY LEAST SQUARES

Richard R. Haefner

September, 1956
Savannah River Laboratory, du Pont, Augusta, Georgia

: N .
a) Obtains a least squares fit of a polynomial 3~ ay x
i=0

b) A maximum of n=100 experimental points is allowed. Maximum.order of
polynomial is N = 15, Input data are in fixed decimal mode, and output coef-
ficients are in floating decimal.

c) Least squares method.

d) Approximately 0.0016n (N2+10N+20) + 0. 002(3N3+10N2) minutes are required
for an Nth order polynomial with n data points. Storage required is approximate-
ly 2000 locations.

e) Four types of weighting factors are allowed: (1) uniform weighting, (2)
weighting by inverse first power of the dependent variable, (3) weighting by the
inverse second power of the dependent variable, and (4) arbitrary weight factors
at each point.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  6.0.012

SINH FIT

R. R. Haefner

April, 1955
Savannah River Laboratory, du Pont, Augusta, Georgia

a) Obtains a least squares fit to data obtained in a subcritical reactor. The
relative activities of foils corrected or uncorrected for epithermal neutron
vackground may be obtained.

b) Fixed point arithmetic is used.
c) Least squares.

d) Storage required is approximately 1550 locations. An average speed for
a sinh fit to 20 experimental points is 3 minutes. Relative activities of foils
are obtained at a speed of 20 points per minute.

e) The routine can obtain (1) a hyperbolic sine fit when the absolute experi-
mental uncertainty of the data is of the same magnitude at each point, (2) a
hyperbolic sine fit when the relative uncertainty is the same at each point,
and (3) a J,, (M r) fit when the relative uncertainty is the same at each point.
A general description of the routine is give in DP-143, January 1956, availa-
ble from the Department of Commerce. Pages 29 through 34 of this report
are included.

f) Minimum 650.



650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  6.0.013

AUTOCORRELATION AND POWER SPECTRUM

Essor Maso and Willlam J. Drenick

January 14, 1857
Hughes Aircraft Company, Culver City, California

a,

Autocorrelation and power spectrum.

b)

Fixed. Approximately 3 to 4 significant figures.

c

Numerical integration by addition of discrete input points.

d

2,000 words. Non-relocatable.
e) Not to exceed 999 input points or 99 lags in autocorrelation.

Minimum 650.

=

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  6.0.014

CORRELATION ANALYSIS WITH ANNOTATED OUTPUT

Staff, Scientific Computing Center

December 31, 1956
IBM, Washington

a) Computes the means, standard deviations, and simple correlation coef-
ficients for as many as 25 variables and 9999 observations providing both fixed
and floating decimal output. However, with three exceptions, this routine may
be substituted for phase II and output of this routine may be used as input to
later phases of the ‘‘Multiple Regression Analysis on the 650.”’ file no. 6.0.001.
The exceptions are: (1) Program 6.0. 014 will not handle more than 25 variables.
(2) Observation numbers appear in different columns on the data cards so that
6.0.014 data cards cannot be directly used as input to phase IV. (3) 6.0.014
does not produce the means in a suitable card form for direct applications as
input to phase IV..

b) Input data can be a maxium of 8 digits for each variable. Summations are
accumulated in double precision fixed point.

c) The standard formulas are used.

d) The entire drum is used by the program. No accurate timing formula is
available, but this routine will run at least twice as fast as phase II of “Multiple
segression Analysis’’ by A. Cohen.

e) Fixed point means and standard deviations are scaled. Header cards identify
output.

f) Alphabetic 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6.0.015

CHI SQUARE FOR UP TO 10x10 CONTINGENCY TABLE

Albert Newhouse
Computing and Data Processing Center, University Of Houston

January 16, 1957

a) This routine computes Chi square for systems up to 100 observations and up
to 70 one-digit variables.

b) Chi square is computed in fixed point arithmetic for every variable versus
every other variable.

c) Standard formulas are used with option for correction.
d) 1950 locations are needed. Available in SOAP and/or absolute.
e) Self-restoring, available in self-loading 5/c.

f) Minimum 650, alphabetic device if SOAP version is used.

B — 650

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER  6.0.016
CHI SQUARE AND PHI FOR 2x2 CONTINGENCY TABLE

Albert Newhouse January 16, 1957

Comp and Data Pr Center, University of Houston

a) This routine computes Chi square and Phi for systems up to 100 observations
and up to 70 one-digit variables.

b) Chi square and Phi are computed in fixed point arithmetic for every variable
versus every other variable.

c) Standard formulas with option for correction.
d) 1286 locations are needed. Available in SOAP and/or absolute.
e) Self-restoring, available in self-loading 5/c.

f) Minimum 650, alphabetic device if SOAP version is used.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6.0.017

A STATISTICAL INTERPRETIVE SYSTEM
FOR THE IBM 650 MAGNETIC DRUM CALCULATOR

G. E. Baynam
Case Institute of Technology
Cleveland, Ohio

a) A three address floating point statistical interpretive routine which is a
modification of the interpretive routine by V. M. Wolontis described in IBM
Technical Newsletter No. 11.

b) Some fixed point operations are included in order to preserve the accuracy
in some statistical calculations.

c) Does not apply.

d) Storage required for the interpretive system is 1500 locations, 0500 to 1999.
The time depends upon the operation being performed.

e) The trigonometric functions and negative multiply have been removed and the
following operations added: float, mean, covariance, a 3% « 4, random number,
negative, gamma function, normal probability, Poisson probability, binomial

pr ility, lative Poisson, ive binomial, X2 test, t test, F test,
clear. store loop box, restore loop box, general exponentiation, and two statistical
read commands.

f) Minimum 650.

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6.0.018

RAP - A REGRESSION ANALYSIS PROGRAM

. E. Cates
. H. Green
R. Y. Seaber
. A. Stewart
Shell Oil Company
Houston Research Laboratory
Houston, Texas

H0

a) A program written in SOAP and SIR to compute the constants and regression
coefficients of polynomial equations which may contain up to 26 variables, of

which up to 8 may be dependent. The equations may contain up to 26 terms, each
of which may contain up to 5 independent variables. The variables can be inde-
pendently changed by a number of different transformations as the data are entered.

b) Data are entered as positive, four digit floating decimal numbers. Internal

operation is in the SIR mode. (Continued on next page)

nr



c) Normal least squares techniques. Fileno. 6.0,021
IBM 650 Library Program Abstracts Statistical Programs

d) Program is in 2 parts, each of which i .
) Prog parts, each of which uses the entire drum. Output from Part I CURVE AND SURFACE FITTING ON EQUALLY OR UNEQUALLY SPACED

is the input to Part II. Speed is a function of equation size, number of observations,

and type of transformations. POINTS
C. Hobby
e) Output includes variance of dependent variable error and value of student t for ‘2' gf""h‘:“"
. 1€82.

each coefficient.
Computing and Data Processing Center

University of Houston
) Minimum 650. Alphabetic device permits printing header cards, but is not Houston, Texas

essential to obtain correct results.
a. Purpose: Fits a polynomial to the given data. By repeated use it will fit

a polynomial to a function in several variables.

: Fileno. 6.0.020 b. Range: The number m of points allowed varies with the degree n < 10 of
IBM 650 Library Program Abstracts Statistical Programs ihe polynomial, e.g., forn=20r3, m £99; n = 10, m S43.
TS P S S R

Accuracy: Not given.

FACTOR ANALYSIS Floating/ Fixed: Calculations are in floating point.
C. W. Harris, Dept. of Education

W. H. Peirce, Numerical Analysis Laboratory
University of Wisconsin d
Madison, Wisconsin

c. Mathematical Method: Not given.
Storage Required: The entire drum is used.

Speed: Not given.
a. Purpose: Using an n x n (symmetric) correlation matrix with 1's in the =pees &

main diagonal the program produces a maximum likelihood solution under Rel bility: Not rel bl
the assumption of random sampling from a multivariate normal population. —_—

It provides a method of converging by iteration the initial estimates of the
unique variances; and provides a test of signifi for the residuals after
the extraction of any given number of common factors. Deck 1:

e. Remarks: The program consists of three decks:

Determines a set of polynomials orthogonal on the given set of
ually or unequally spaced) points.
b. Range: Maximum matrix size, 38 x 38. (eq ¥ o uneq Y op ) point

. Deck 2: Uses these polynomials to fit the data in the least square sense.
Accuracy: Not given.
Deck 3: Will compute the accuracy of fit and/or compute the values af the

Floating/Fixed: Computation is in fixed point. function for intermediate points.

c. Mathematical Method: .Rao' s Canonical Factor Analysis method and The program is written in SOAP I and SIR.
Lawley' s test of significance.

. . f. 650 System: One 533 required.
d. Storage Required: Practically the entire drum is required. —_—

. . . . . Special Devices: None.
Speed: Exact timing information is not available, since it depends on the -_—
number of iterations necessary for convergence. One 18 x 18 matrix

which was processed took 14 hours to meet the conditions of the Lawley Fileno. 6.0.021

test. IBM 650 Library Program Abstracts Addenda/Errata
T I S TR

Relocatability: Not given.
"An Integrated Set of Programs for Curve and Surface Fitting on Equally or
e. Remarks: The number of iterations and hence the total time required may Unequally Spaced Points, ' by C. Hobby, A. Newhouse, and L. Gieszl.
be reduced considerably by applying a less stringent significance test.
(Note: Page numbers referto those in the lower right-hand corner of the pages

f. 650 System: One 533 required. in the write-up.)
Special Devices: None. The following corrections and additions have been submitted:

i 60,020 1. For the write-up:
ileno. 6.0,
IBM 650 Library Program Abstracts ERRATA

On page 7, line 8, the equation should read:

A= -
i=1
In the original the right side of the equation was positive, in error.

FACTOR ANALYSIS

N E]

Xy
n

When loading the ""Words Displaced by Punch Drum Routine' deck, location

1964 is not properly restored. This may be remedied by adding to the deck On page 21, for Word 5 the line should read:
on extra card as shown below. Also it is necessary to add a wire on Board X +A
#1, from (AL-55) to (C-44). Word 5 Col 41-50 Number B for Z=" B, in floating point

form if this option is selected.

Decks received on or after March 1, 1961 have been corrected.

The underscored phrase has been added.

On page 21, Note 3 should be corrected to read: If -----, then option 4 in
Deck 2 cannot -----etc, ----. -

Q01 $5100000000001 951 On page 22, correct the Col numbers as follows:

Word 7 Col 61-62  Decimal point ---etc. ---.
Word 8 Col 63-80 Zeros

0000000000
LRRL AR SRURRURRRTL LN IRRRRRRRRRT IRT ERRRRRNRREY INY (RURRRRRET 2
22222222222222022222222222222222222222222222222222222222222222222222222222222222
33333333333333333333333333333333333333333332333333333332333333333333333333332333

In the program and listings, page 60:

Correct card number 432 to read:

A A A I e
55555555555555555585558shssBssssssssssssshesssssssssssshssssssssssssslsssssssssss 432 STR4A LDD CON26 1218 69 1201 1504
T O O I iy

Insert the following between card numbers 432 and 433:
nnnmnmonoonnUOnnURIUINnUNIInNIIIIRInnInn

L T R O T T P TN TSP TS FITTR AT TTRTATY STD CONI7 1504 24 1457 1560
3:,,3:33::“uunn:!uslnus::a::;“!unnunnl!:nsnsnnn!a!u!nuu LDD CON27 1560 69 1563 1566
STD CON21 1566 24 1219 1471

RAL STDC3 STDST 1471 - 65 1321 1325
(Continued on next page)

ns



In the availability table, page 65, locations 1471, 1504, 1560 and 1566
should be made unavailable,

Programs decks furnished from the IBM 650 Program Library after August 1,
1959, incorporate the corrections given in par. 2 above.

Fileno. 6.0.022
IBM 650 Library Program Abstracts Statistical Programs

L ]
MULTI-VARIABLE CORRELATION

R. Glaser

J. Taylor

General Electric Co.
Utica, New York

a. Purpose: Multi-variable Correlation Program computes the correlation
of up to five variables simul ly, one depend and four ind d
from an ntb order matrix of simple correlation coefficients.

b. Range: The order of the matrix n < 33.
Accuracy: Not given.

Floating/Fixed: The elements of the correlation matrix are in floating
point.

c. Mathematical Method: The "multiple-correlation” is built from the simple
correlation coefficients as described in Croxton & Cowden' s "' Applied
General Statistics', Second Edition, Chapter XXI.

d. Storage Required: Not given.

Speed: The approximate computation time for a five variable correlation
is twelve seconds.

Relocatability: Not given.

e. Remarks: The program may be used in conjunction with A, Cohen's
"Multiple Regression Analysis', Phase II (File No. 6.0.001) or "Cor-
relation Analysis with Annotated Output' using Option 9 (File No. 6.0.014).
The selection of variables is made on the console for ease in sequential
analyses.

f. 650 System: One 533 required.

Special Devices: None.

Fileno, 6.0.023
IBM 650 Library Program Abstracts Statistical Programs
S A R S S SR N S
LEAST SQUARES CURVE FITTING WITH ORTHOGONAL POLYNOMIALS

F. K. Chapman

Case Institute of Technology

Cleveland, Ohio

a. Purpose: A best polynomial {it is ob d using orth ials.
Unequally spaced data points may be used and the problerna of solvmg
simultaneous equations are avoided. Also, a criterion for choosing the
best degree to use is provided during the first phase of the calculations.

b. Range: The present program is restricted to 100 points maximum and
10th degree maximum, for the sake of optimization. It may be easily
changed to allow for perhaps 200 points or a degree of 20 or more.
Accuracy: Not given.

Floating/Fixed: Input and output are in floating point.
c. Mathematical Method: Recursively defined orthogonal polynomials.
d. Storage Required: There are two programs, used separately:
Phase Iprogram: 415 loc. Phase I data: 26 + 5m* loc.
Phase II program: 430 loc. Phase 1I data: k% + 2k* + m + 6 loc.
Common subroutines: 300 loc. (Compiler II P I package.)
* m = no. of data points; k = degree
Speed: Phase I: ¥(m + 2. lkm)secs.
Phase Il: %(.7k% + .41km + .6m + k)secs.
Relocatability: Not given.

e. Remarks: This program is written in SOAP II compiler and uses the P I
basic package only.

