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The IBM 7070 Simulation Program with the Panel Simulator included can 
usually be run on a 5K core machine by removing unused portions of �~�b�e� 

program. 'If the entire system is required, you must have a 10K core. 
machine.. Some of the sections which can be easily removed are: ram 
segment, �(�~�)� OP codes, floating point. index registers. or any of the other 
routines which your particular installation does not use. 

General Description: For each 650 program a set of �r�e�a�d�~�a�n�d�/�o�r� punch­
format cards must be prepared. From these format cards. Ihe program 
will set up the card image in memory just as the Type 533 panel would 
have read the card in, or will punch the card image just as the Type 533 
panel would have punched it. 

d. Capabilities and Limitations: The running time is increased only slightly 
above that of the usual procedure of using a board for each program,. 

12M 7070 Library Program Abstracts 

7070 - Simulation of Basic 650 on Basic 7070 

R. A. Cooper (Richard King and Jim Lake) 
P. O. Box 1249, 
Houston 1, Texas 

Filt nD. 5.1.002 
Available prior to January 1962 

a. Purpose: To simulate a basic 650 program on a basic 7070. The 650 
control panel is also simulated. 

b. Machine Requirements: (Include machine components, special features, 
storage requirements, control panels - standard or special) 

1. 5K - 7070 
2. 7500 Card Reader 
3. 7550 Card Punch 
4. 80-80 Alpha panels for reader and plll1ch 

c. General Description: (Mathematical method, acclll"acy, speea,1t appropriate) 

Most 650 programs run 2-1./2 to 3 times as fast on the 7070. 

d. Caoabilities and Limitations:' The simulation routine will handle any minimum 
600 program (650 Model n with one 533). 

I::lM 7070 Library Program Abstracts 

7070 - GRaN!{ - a 7070 Simulator for the 650 

Russell Ranshaw 
Computation and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13, .Pennsylvania 

FiftM. 5.1.003 
Available prior to January 1962 

a. Purpose:. GRONK is a program for tbe IBM 650 to simulate an IBM 7070. 

b. �:�r�'�~�2�.�c�h�i�n�e� Requirements: 
1) IBM 650 (2000 words) 
2) One input-Qutput device 
3) Index registers 
4) Core Storage (9000-9059) 
5) If used by program being simulated: 

a) Automatic float 
1:1) Tape W1itS - max. of two for each 

of two channels. 
Tbe output devices are flexible, and may be established by the user. 

c. �9�e�;�~�~�r�p�l� Description: GRONK's primary function is to P:',-:"'ViC.A potential 
'/0'10 users who currently have a 650 with a means of testing small 7070 
programs and subroutines without the expense of 7070 time elsewhere. 

d. �~�/�0�6�b�~�~�~�~�:�e�~�d� �~�~�~�~�~�o�f�~�~�~�t�~�R�~�o�~�i�:�n�~�:�e� �p�~�i�~�;�f�f�;�;�a�;�~�c�~�~�:�~�~�~� the 

�f�i�~�~�~�o�n�I�\�c� �:�~�i�t�;�g�t�~�S� �h�o�~�e�~�~�~�x� �s�~�~�~�~�:�{�e� �~�e�t�%�l�l�~�~�~�~�~�-�l�O�O�k�-�U�P�S�,� and 

1) Edit commands (ENA, EAN, etc.) 
2) Double preCision floating commands 
3) Some tape commands: 

a) TSEL 
b) TSK 
0) TEl" 
d) TSLD 
e) TSHD 
f)TRA 

4) Diagncstic interrogate (l09) 
5) Alphabetic signs 
6) Disks' 
7) Stacking latch commands 

GRONK simulates the first 650 words of 7070 storagej if no taves are 
used, an additonal 200 words":become available. 

IBM 7070 Library Program Abstracts 
FiltM.5.1.004 

Available prior to January 1962 

7070 SIMULA TING THE CARD 650 ON A TAPE ORIENTED 7070 

Contributed By: John D. Fehd 
IBM Corporation 
Oakland, California 

a. Purpose �~� �~� This program is designed to simulate card 650 progrruna 
at speeds ranging from 2 to 3 times faster than the present IBM 650 Sim­
ulator for the 7070. 

b. Machine Requirem.ents - _ A 5K 7070 with one tape channel and two 729 
tape drives. No control panels and no special features are required. 

General Description - - This program. is designed to handle multiple 
650 program.s on one or more tapes. A segment mark is to be placed 
just prior to each 650 program and the first record Inust give the con­
sole setting and program number. The 7070 can be halted just prior 
to each 650 program if desired (alt. SW). If a 650 program cannot bt" 
completed. it can be by-passed and the 7070 will start the next 650 
program on the input tape. 

d. Capabilities and Lim.itations �~� �~� Three types of 650 programs have been 
tested and timed on both the 650 and 7070 with the following results: 

Limiter (,50 Storage Speed 650 r/o Speed 

1. Read Bound 500 Words 9.0 to I 200 cpm. input 
2. Punch Bound 1800 Words 6.4 to 1 100 cpm. output 
3. Compute Bound 1900 Words 3.8 to I 44 c pm. input 

This program. uses five cards per tape record and the tapes are �c�o�n�~� 

trolled by the IBM 7070 Input/Output Control System. It will not sim_ 
ulate any of the m.inus operation code instructions and it is restricted 
to one type 533. 

Each 650 program. that is to be sim.ulated will require 1401 programs 
for input and output. 

An optlrators manual and technical description will be supplied with 
the program. 

IBM 7070 Library Program Abstracts 

SIMULA TION OF CARD OR TAPE 650 ON THE 7070 

Contributed By: L. J. Berg, R. NUnn, H. Monroe 

Filt "11. 5. 1. 005 
Available prior to January 1962 

Organization: Curtiss-Wright Corporation, �W�o�o�d�~�R�i�d�g�e�.� New Jersey 

To simulate a card or tape 650 on a tape oriented 1401-7070 system. 

b. Machine Requirements: 

Minimtnn of 729 II or 729 IVtape drives for simulating unit record input 
and output. Additional tape drives as required for tape input and output. 
This system. is designed for a 10K m.achine but can be reduced to a 5K 
machine, 

General Description: 

This operating tecbnique com.bines the use of a portion of the PAT system. 
(Procedure for Automatic Testing developed by IBM's New York Data 
Center), IBM's 650 Sim.ulator Program.. modifications to the Simulator 
Program and a 1401 Program developed at the Wright Aeronautical Divi­
sion. 

d. Capabilities: 

A card deck containing the PAT System, the Simulator Program. and 
the 650 Program is developed for each 650 Program to be simulated. 
A series of these decks can be written on a reel of tape using a Type 
1401C System. The card decks are m.ade up so that: 

1. The inform.a.tion whicb the Simulator Program. normally calls for 
through the use of control cards is built into the package. 

2. Instructions for initializing the succeeding package are included. 
3. A routine to write a tape mark on the tape unit which simulates the 

card output is included. 
4. Multiple data files may be processed using the samc 650 Program 

without the need to prepare a sepa.rate input tape for each input 
file. 

5. A dump (both core and tape) may be taken on any channel and tape 
drive. 

6. 650 load cards are recognized by an alpha sign in word 10 rather 
than by a plus sign. 

7 The output tape simulating card output may be written in either 
�c�o�m�p�r�e�s�s�~�d� or normal mode. 



IBM 7070 Library Program Abstracts 
FiltM. 5.2.001 

Avallahlc prior to January 1962 

ABFLOATSIM _ ABbreviated FLOATing point hardware SIMulator 

Contributed By: 

b. 

Author; 

Organization: 

H. Hyman, Applied Science 

IBM Svenska AB 

G;{"vlegatan 20 
Stockholm 6, SWEDEN 

Purpose: An interpretative subroutine which cSBcntially simulates 
floating decimal hardware. 

Machine Requirements: Z index words and 126 ordinary storage 

locations. 

General Description: When the subroutine is entered, ABFLOATSIM 
will perform instructions sequentially ata,rting with the instruction 
immediately following the linkage instruction. These instructiOntl may 
be floating decimal or ordinary 7070 instructions. Floating decimal 
instructions are written as for a m,achine equipped with floating 
decimal hardware. An unconditional branch instruction or a conditional 
branch instruction, where the branch condition is met, will, when it 
appears in the sequence, cause an exit from the subroutine. Average 
execution times: FZA _ 1. 4 ms; FA, FS, FAA, FSA _ 2.0 ma; FM - Z. 3 ma; 
FD - 4. 3 ms; FBV, FBU - 1. 0 ms. 

d. Capabilities and Limitations: The normal restrictions on the 
floating decimal arithmetic (described in the 7070 Reference Manual) 
must be adhered to. The function of accumulator 2. is not simulated 
and consequently n~ither are the double precision floating decimal 
operations FAD. FADS. FR and FDD. 

IBM 7070 Library Program Abstracts 
FlIt "0, 6.1. 001 

IBM 7070 Linear Programming Code Sl 

Contributed By: 

a. 

b. 

c. 

d. 

Author: A. E. Speckhard 

Organization: International Business Machines 

Western Region 

Purpose: Instrument the original simplex algorithm with variations 
for the IBM 7070. 

Machine Requirements: Basic 7070 with 5K memory, on-line card 
reader, punch, and printer. Modifications to the basic Sl 
code are available to provide operation on a tape oriented 
system. 

General Description: Utilizes the original simplex algorithm with 
variations and has the following features: 

1. Provides options for negative elements in the right hand 
side, two phase or mixed price solution, and specification 
of arbitrary transformations. 

2. Describes the solution completely including cost ranges 
with upper and lower limiting variables, and activity 
ranges with upper and lower limiting variables. 

3. Computation is in single precision floating point. 

Capabilities and Limitations: The code is written in a special symbolic 
assembly language using subroutine structure and includes a 
highly flexible operating system. Maximum problem size 
with 10K memory is approximately 85 x 85 excluding 
slacks and artificials. 

Fjlt,,~, 6.1.001 
IBM 7070 Library Program Abstracts 

IBM 7070 Linear Programming Code S2 

Contributed By: 

Author: D. C. Potter & A. E. Speclrnard 

Organization: International Business Machines 

a. 

Western Region 

Instrument the revised simplex product form algorithm with 
variations and options for the IBM 7070. 

(Continued on next column) 

b. 

c. 

d. 

B - 7070 

Machine Requirements: Basic 7070 with 10K memory, two tape channels, 
two tape units per channel, on-line card l'~<iaer and printer~ 
Modifications to the basic 82 code are available to provide 
operation on'a tape oriented system. ' 

General Description: Utilitzes the revised simplex product form 
algorithm with variations and has the following features: 

1. Provides options for negative elements in the right hand 
side, two phase or mixed price solution, reinversion and 
specification of arbitrary transformations, curtaining of 
column vectors, multiple cost rows, and multiple "BII 
vectors. 

2. Accomodates large problems. A realistic limit is 
approximately 200-250 equations although larger problems 
may be run depending on availability of floating point 
hardware and program options desired by the user. 

3. Describes the solution completely including cost ranges 
with upper and lower limitaing variables, and activity 
range's with-upper and lower limiting variables. 

4. Operates in single or double precision floating point at 
option of the user. Input data is in single precision 
fixed point form. 

~bil1ties and Limitations: The code is written in a special 
symbolic assembly language using subroutine structure 
and includes a highly flexible operating system. Maximum 
problem size is approximately 400 equations and ill,OOO 
variables. 

IBM 7070 Librl1ry Progrl1m Abstrl1cts 
Fiitno. 7.5.001 

Available prior to January 1962. 

7070 A General Structure Factor Program for Crystallography 

AUTHOR: Ryonosuke Shiono 
The Crystallography Laboratory and 
The Computation and Data Processing C.::n~cr 
University of Pittsburgh 
Pittsburgh 13, Pennsylvania, U.S.A. 

~: To calculate tht:: structure factors of crystals of Triclinic, 
Monoclinic or Orthorhombic classes (and also of Hexagonal, 
Tetragonal or Cubic with redundant atoms). 

b. MACHINE REQUIREMENTS: 
10, 000 c~,res (or 5,000 cores) 
1 750~ (SynchJ:'onizer 1) with IBM utility board 
1 7550 (Synchronizer 1) with IBM utility bo ... rd 
1 7400 (Synchronizer 2.) with IBM utility board 

channels (1 and 2.), 1 unit each 

J. GENERAL DESCRIPTION: The expanded forma are used for the 
geometrical structure factors. f,. Sine-Cosine sub­
routine by series expansion io used. Fixed point. 

Example of speed: P2. 1 Ie, 3 kinds, 10 atoma, 1250 
reflexions ca. 9 minutes with printing. 

d. CAPABILITIES AND LIMITATIONS; 

Maximum index of h, k, or 1: %999 
Maximum nwnber of reflcxions: 
Maximum nwnber of atornic scattering curves:::: 13 
Mal.'imum number of atoms in one pass: 1500 (or 2.50 for 5000cor~:i) 

IBM 7070 Library Program Abstracts 

ARCTAN X 

Applied Programming Dept. 
IBM 

F,/",,,. 8.1.001 

Availa,ble p1'ior to January 1962. 

Purpoce: This program computes ARCTAN X (in radians) in floating 
decimal form for _1049 < x<1049 

b. Machine Requirements: This program·uses only fixed point operation codes 
and can be used on all 7070 configurations. 

General Description: The arctangent is approximated by a continued 
fraction of the form 

NI~-~) 
C2+(NCll2 C4+(NC I) 2 

after range adjustment. The average execute time varies from O. 1 
milliseconds to 12.6 milliseconds depending on range. Maximum error 
is 2' 10- 8 

d. Capabilities and Limitationa: Input must be normalized floating decimal 
o£ form MM. DDDDDDDD (MM=exponcnt+S(\). The routine requires 90 
locationo and will alter the accumulator3, index. word 98, and the high­
low-equal indicator. 
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IBM 7070 Library Program Abstrscts 
F,ltll(J, 8.1.002 

Available prior to January 1962 

7070 SINE COSINE SUBROUTINE 

Contributed By: 

A. Purpose: 

DS Applied PrograITlITling Dept. 
IBM Corporation 
1271 Avenue of AInericas 
New York, New York 

This program. cOITlputes SINE X or COSINE X for' xJlOII 
radians in flc.ating decitnal form.. 

B. Machine RequireITlents: This program uses only fixed point operation codes 
and can be used on all 7070 configurations. 

C. General Description: The method consists of a separation into integral and 
decimal parts, an evaluation of Sin x::I:Ec {X )22"f'1 
and an adjustment of sign for quadrant cor~E!t\on? The 
m.axim.um error is 6. 10-8 • Average execute titne is 
16.8 m.illiseconds. 

D. Capabilities and Litnitations: Input must be norITlalized floating decimal of 
forIn MM. DDDDDDDD (MM'" exponent"" 50). X~lOll 
will cause an error halt. The program requires 70 lo­
cations for instructions, constants, and teITlporary 
storage. It also requires (and will alter during execu­
tion) Acclimulators I, 2, and 3, and Index Word 98. 

IBM 7070 Library Program Abstracts 

ARCSINE N 

Applied Programming Dept. 
IBM 

Fil,IIO, 8. l. 003 

Available prior to January 1962 

Purpose: This program computes the Arcsin N (N OS 1) in floating decimal 
form. 

b. Machine Requirements: The program uses only fixed point operation codes, 
and can be used on all 7010 configurations. 

c. General Description: The Arcsin is approximated by means of the ~xpres-
sion rt 7 

~ -./l-NE Ci Ni 

The maximum error is not greater than 5'10- 8. Average execute time 
(excluding the square root) is 9.7 milliseconds, 

d. Capa.bilities and Limitations: Input must be normalized f'oJating decimal 
numbers. The program requires 61 locations and will alter the three 
accumulators, index word 98, and the high-law-equal indicator. There 
must be a !l,oating decimal square root subroutine available. 

IBM 7070 Library Program AbstractB 
File 110), 8.1.004 

Available prior to January 1962 

Subroutine for reM 7070 

Rolls Royce Ltd. 
P. O. Box 31 
Derby, England 

E.!!!!lli>: 

.ful!u: 

Method: 

Ixl 410 

X in accumulator 2 to 9 decimal places 

a (ELX 51, R30BSl 
(ELX 51, R30BS2 

aU only exit 
Sin/cos x in accumulator 2 to 9 decimal places 

9991 set to - 0 -- 0 

g~LrOC~UfS' Including R30SA - R30SA - 10, excluding C(Z)M, 

I. W. 's 51, 52 (51 (2, 5), 52 (0, 9) ) 

Hastings, p. 140, with the coefficients CCI 

mulUplied bY<'e1! 
(-ff) 

Cl • 0.9999999941 C7: -0.00 019B 0740 

iContinued on next column) 

- O. IB BBB6 56B1 C9 - 0.0000020019 

C5 O. 00 B333 0252 

Error: Max. error is lin 8th decimal place. 

IBM 7070 Library Program Abstracts 
Ftl,n~, 8.1. oes 

Available prior to Janua.ry 196Z 

Subroutine for IBM 7070 

Rolls Royc e Ltd. 
P. O. Box 31 
Derby, England 

Range: 

Entry: 

Space: 

Method: 

X L"l accumul:ltor Z to I) decimal places. 
a BLX51. R3l0S 
a~l x::.n'ff'+f 

ail. normal exit 
Tan x in accumulators 1 and 2 to 9 decimal places. 

59 locations, including R3l0A _ R310A +7. excluding C¢M, C;bM+ 1 
I. W.·. 51, 5Z (51(Z. 51. 5Z (0, 91) 
s. W. 21 

Reduce x to lie in the range-:!£. ~ x & :zL. and hence use the 
seriell for x cot x mentioned to. J. AEl60C~ Comp. Machinery, 

Vol. 6, No. I, p. 114. a ::. 4 
x cot x" ;o..,..a l y+a2y .,. a 3y + a 4y 

wherey",(~ 
The coefficients thus used are: 

A :. 0.99 9999 9940 
AID:; - 0.33 3332 9740 
A2 =: - O. 02 Z2Zo 8075 

A 
A 3 

4 

_ 0.00 2095 923 a 
_ 0.00 0248 Z949 

Error: Max. error is 1 in 8th. decimal! pLace for x in. the l;'ange lxJ ~ r 

l3M 7D7D Library Program Abatracta 
Filtn(J, 8.1.00b 

Avallable prior to January 1962 

Subroutine for IBM 7070 

Rolla Royce Ltd. 
P. O. Box 31 
Derby. England 

Range: 

Entry, 

Space: 

Mothod: 

Error: 

H~ 1.0, .. f!; arcsin xf;;t-
X in accumulator Z to 9 decimal places. 

-_~1 
_+2 

BLX 51, R31 IS. 
Error. 1>1 "7 i.O 
Normal exit 

Arcsin x in accumulator 2 to 9 decimal places. 
9991 set to t 0 __ O. 

48 locations, including R311A .. R311A+ 10, 
excluding CI2fM. C¢M 1- I, 

I. W. '. 51, 52 {51 (2, 5), 5Z (0. 9») , 
S.W. 21 
SORT 1 

~ that the compare indicators ma.y be reaet by this routine. 

Hastings; p. 163. 

arcsin x.: 1L_ ~ (x) 
2 

l/I (x) = al a l x+azx~ •••••••••••••• a 7x 

a O :;: -1.570796305 a/, _0. 030891881 

a 1 = - o. Z14 598 802 as:. -0. 017 088 12.6 

a Z : .. 0.088 978 987 a 6 :::: -0. 006 670 090 

a 3 = .. 0. 050174 305 a 7 =- .. 0. 001262 491 

Note that the routine uses the variable - /xl ' as a ~eBult of 
whicb the coefficients used differ in ~ign from those in H,?-stings. 

Max. error is 4 in 8th decimal place. 



13:-: 7:7Q !.tbrary Prc[lrn1'1 Abatrncto 
Fd.r.~. 8.1.007 

Availab12 prior to J:mu3.ry 1962 

S:I!-n'()utinc for reM 7070 

Rolls Royce Ltd. 
? O. Box 31 
Deroy J England 

Range: IXlqOI2; -.; <. arctan x< J!: 
2 

~: X in accumulators 1, 2 to 9 decimal places. 

a BLX 61, R312S 
a.·H only exit. 

Arctan x in accumulator 2 to 9 decimal places. 

9991 set to .fa -- o. 

~: 62 locations, including R312A - R312A - 11, 
excluding C~M, C0M - 1 

I. W. 's 51, 62 {51 (2, 5), 52 (0, S)} 

Hastingsl p. 137. If Ixl.> 1, ta..1.;:e reciprocal. 

At most ten signlficant digits of x are used. 

-1:.. C x21-1-1 
arctanx -1::0 2t-t_l 

C l . O. 999 999 333 C = 
~ 

o. OGG 120 O'~'l 

C3 O. 333 298 501 CU = 0_ 055 909 888 

C5 O. 199 465 360 C13 = O. 021 861 2.~9 

C7 . O. 139 085 335 C15 = o. 004054058 

k2!: Max. error Is 4 in 8th decimal place. 

Degrees To Radians COllvor.ioll 

M. Roberta 
AC Spark PWg Oiv CiMC 
MUwa.ukee, Wisconaip. 

Fil,,,,. 8.1.008 
Available prior .to January 1962 

&. Purpoaa:: To c9nvert an anglo of tho foUowiOl'::: form: 

u.'''''~ "L-,l1econds 
minutes 

egree. 

to radians in nonnalized !lollting point form. 

h. ~.:achina Requirements: Floating point hardware, 45 coro oto;".::.se worda 

General Description: The routino will cO:OVOl't one or Il table of values 

d. Capabilities and Limitations: Accumulatoro a.nd indica.tore arc not saved. 

!BN 7070 Library Program Ab:ltracto 

7070 - Radians to Degrees Conversion 

M. Roberts 
AC Spark Plug Div GMC 
Milwaukee, Wisconsin 

F;"!tr.o. B. 1. 009 
Available prior to January 1962 

a. Pur nose : To convert radians in floating pOint"notation to degrees. 
~, and seconds: 

~LO fl\ T;::secondS 
Lrrunutes 

degrees 

b. Machine Requirements: Floating point hardware, 49 core storage 
words 

c. General Description: Tho" subroutine will convert one or a table 
of values. 

d. "~3.oabilities and Limitations; Angles to be converted must not exceed 
17.4532 radious. 

B - 7070 

filtr:c. 8.1.010 
IBM 7070 Librc.ry Prcrrrcr.\ Abct,,::c~[J Available prioJ": to .T~uary 1%?" _._- -"""- - "" """-

7070 - Arctangent Subroutine 

M. Roberts 
AC Spark Plug Div GMC 
Milwaukee, Wisconsin 

a. Purpooe: To find arctan of argument x where X :: y/x 

b. Machine Requirements: Floating hardware, 77 words storage 

c. General Description: Evaluation of the following continued fractiOn: 

arctan x = x lBO t ~d t Bl - A2. J 
x'/. t B2 - A3 

;:;Z->B3 

d. Capll.bilities and Limitations: Input must be in normalized floating 
point notation. Answer may be in either degrees or radians. Signs 
of y/x will determine the quadrant of the answer. 

m>r 7070 Library Procrc.m Abotrc.cta 
Fil(r.c. 8.1.011 

Available prior to J3.Uuary 1B62 

7070 - Sine-Cosine Subroutine 

M. Roberts 

~~~i~~:'l~fA~i~n~i~C 
a. Purpose: To find sine of an argument x 

b. Machine Reollirements: Floating hardware, 73 storage words plus one 
word CC~M, 1 electronic switch 

c. General Description: Evaluation of following series 

Sine x • ,,-.x~/31+ x5/51 - x7/71 + x9/91 - x 11 /11 I 

d. Capabilities and Limitations: Input must be normalized floating p.?int 
number. Main routine must save CCQM. x is stored as sine x 1I tX 
.0015 radians. Entry is permitted1ln either radions or degree umts'· 
for x. 

IBM 7070 Library Program Abstracts 

ARCTANGENT SUBROUTINE 

Contributed By: 

Fil(nc. 8.1. OIl 
Available prior to January 1962 

Author; H. Hynlan, Applied Science 

Organizati.on: IBM Svenska AB 

G~v1egatan lO 
Stockholm 6. SWEDEN 

Purpose: A full preciesion, fixed poi.nt subroutine to con1pute the 
inverse tangent function, expressed in radians. 

b. Machine Requirements: All accumulators, the compare indicators. 
1 electronic switch, l index words and 90 ordinary storage locations. 

General Description: The arctangent is approximated by a 
polynomial of the fourth degree. The constants of the polynomial 
arc stored in a 50 word table. Accuracy: The magnitude of the 
maximum error is O. 000 000 003. Average execution time: 5.4 milli· 
seconds. 

d. CapabiHties and Limitations: The argument X must satisfy: 

- 1. ~X:::;1. 

IBM 7070 Library Program Abstracts 

HYPERBOLIC TANGENT SUBROUTINE 

Contributed By: 

FlltM. 8.1.013 

Available prior to January 1962 

Author: H. Hyman, Applied Science 

Ol'gJ.nlzation: IBM Svenska AB 

Gavlegatan 20 
Stockholm 6, SWEDEN (Continued on nex-t page) 
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Purpose: A full precision. fixed poInt subroutine to compute the 
hyperboli.c tangent. 

b. Machine Requirements: All accumulators. the compare indIcators. 
1 electronic switch, 3 index words and 109 ordlnary storage locations. 

General Description: The tanh function Is approximated ustng 
a tanh expansion formula and a polynomial of the thIrd degree. The 
choice of constants m this polynomIal depends on the argument. and 
the constants are taken from a 65 word table. Accuracy: The 
magnitude of the error is always less than 0.000 000 008. Average 
execution tlme: 11.0 mllllseconda. 

d. CapabilIties and Limitations! The argument X must statisfy: 

-10<X (+10 

IBM 7070 Library Program Abstracts 

MODULO Z IT CONVERSION SUBROUTINE 

Contributed By: 

Flltn~, 8,,1. 014 
Available prior to January 1962 

Author: S. NordIn. Applted Science 

Organization: IBM Svenska AB 

G~vlegatan 20 
Stockholm 6. SWEDEN 

Purpose: A double-precision. fixed point subroutine to convert 
numbers modulo Z 'IJ'. 

b. MachIne Requirements: All accumulators. 2 index words and 
25 ordinary storage locations. 

General Description: If wished, thIs subroutine may be used to 
Increase the permitted range for the arguments, when using the Sine­
CosIne Subroutine and the Tangent-Cotangent Subroutine by the 
same author. 

d. CapabllIUes and LImItations: The argument X must be expressed 
in radlans and satisfy: 

IBM 7070 Library Program Abstracts 

SINE AND COSINE SUBROUTINE 

Contributed By: 

Pi/'M. 8. 1.015 
AvaUable prior to January 1962 

Author: H. Hyman, Applled Science 

OrganIzation: mM Svenska AB 

G~vlegatan 20 
Stockholm 6, SWEDEN 

Purpose: A half-predslon, fixed point subroutine to compute the 
sIne or cosme of an angle given In degrees. 

b. Machine Requirements: All accumulators. 1 electronIc switch, 
the compare indIcators, Z index words and '1Z ordinary storage locations. 

General Description: The sine or cosine funetlon la approximated 
by a polynomial of the second degree_ The choice of constants In this 
polynomial depends on the argument value. One of 18 sets of constants 
Is used. Accuracy: 5 decimal places. Average execution time: Z.8 
milliseconds. 

d. Capabilities and LimItations: The argument X must be of the form 
!,XXXXXXX.XXX and satisfy: 

-10000000' X 'C'9999910 

Fltu" 8.1. 016 

Gavlegatan ZD 
Stockholm 6. SWEDEN 

Purpose: A full precision, fixed poInt subroutine to compute the 
tangent or contangent of an angle given 1n radians. 

b. Machine ReqUirements: All accumulators, the compare indIcators, 
2 index words and '1Z ordInary storage locations. 

General Description: The tangent or cotangent functton Is 
approximated usIng tangent expansion formulas and an odd polynomial 

~: ~~*:4.lft:e:zir;:; ::;.u:~~Yio::.e ::::~~~:;fc~~:n::~::~e error 

execuUon tlme: 8.4 millIseconds. 

do. Capabllltles and Llmitations: The argument X must aatlsfy: 

-10<X<10 

IBM 7070 Library Program Abstracts 
Fit"", 8.1.017 

Available prior to January 1962 

INVERSE TANGENT/COTANGENT SUBROUTINE 

Contributed By: 

b. 

d. 

Author: 

Organizatlon: 

G. J. Elllott. Applied Science 

mM Svenska AB 

Gavlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: A full precisIon, flxed point subroutine to compute the , 
principal value (in radians) of the inverse tangent or cotangent function. 

Machine Requirements: All accumulators. the compare indicators, 
2 electronic switches. 2 index words and 57 ordinary stor.!gc locations. 

General Description: The argument Is transformed to satisfy IXI~t. 
Then the Arctangent Subroutine by H. Hyman is used to compute the 
function. Accuracy: The maximum error Is D. 000 000 005. Average 
execution time: 6-7 milliseconds. 

Capablll.ties and Limltations: The argument X must be either zero 
or satisfy: 

IBM 7070 Library Program Abstract. 
Pi/tn" 8.1.018 

Available prior to January i96Z 

xV" _ SUBROUTINE 

Contributed By: 

Author: 

Organization: 

S. Nordin, Applied Science 

IBM Svenska AB 

G~vlegatan 20 
Stockholm 6, SWEDEN 

Purpose: A full precision. flxed point subroutine to compute XY. 

b. Machine ReqUirements: All accumulators and 11 ordinary storage 
locations. 

c. General Description: The program computes XY by means of the . 

formula X·,. = eYlnX and makes use of two other subroutines by T. Rabe 
and H. Hyman. Accuracy: The In&Xlmum relative errol' ls of the order 

3'10-8 (ty1+O.l). Average execution time: 17. millIseconds. 

d. CapabUltles and Limitations: The arguments X and. y must satisfy: 

10-44c:X < Z.6SS-10 43 
-100 -.::.y<+.-IOO 

IBM 7070 Library Program Abstract. Fil"." 8.1.019 
Available prior to January 196Z 

JBM 7070 Library PrDgram Abstracts Available prior to January 1'16Z ARCSINE-ARCCOSINE SUBROUTINE 

~~~~~~~-------------
TANGENT-CpTANGENT SUBROUTINE 

Contributed By: 

.Author! S. Nordin. AppUed ScIence 

Organization: mM~Svenska AB 
(Continued on next column) 

Contributed By: 

Author: 

Organization: 

S. Nordin, Applied Science 

mM Svenska AB 

Gavlegatan 20 
Stockholm 6, SWEDEN (Continued on next page) 



b. 

d. 

Purpose: A full precision, fixed point subroutine to compute the arceine 
or arccosine function, 

Machine Requirements: All accumulators, the compare indicators. 
3 index words and 113 ordinary storage locations. 

General Description: For arguments in the interval (D,S, O,997tU 
repeated applications of the formula arcsin X = D, 25lT-t D,S' arcsin 
(lX2_1) will bring the argum.ent to the interval (0.0, D.5J • The latter 
interval is subdivided into five intervals. In each such interval the 
arcsine function is approxiITlated by a polynoITlial of the fifth degree. 
In the interval (D. 9978, 1. OJ the function is approximated by 
arcsin X=- D. 5 lr- v'}:X @ + b JI-XU . Accuracy: The magnitude 
of the maximum error is 2· ID -. Average execution time: 6.8 milli_ 
seconds. 

Capabilities and Limitations: The routine will give the principal 
values expressed in radians. The argument X must satisfy -l~ XSI. 

IBM 7070 Library Program Abstracts 
Fill M. 8', 1. OlO 

Available prior to January 1962 

HYPERBOLIC SINE, COSINE AND COTANGENT SUBROUTINE. 

Contributed By: 

b. 

d. 

Author: 

Organization: 

G. J. Elliott, Applied Science 

IBM Svenska AB 

G;vlegatan 20 
Stockholm 6, SWEDEN 

Purpose: A full precision. fixed point subroutine to compute the 
hyperbolic sine, cosine or cotangent of a number. 

Machine Requirements: All accumulators, the compare indicators, 
2 electronic switches, 2. index words and 101 ordinary storage 
locations. 

General Description: This subroutine uses an Exponential Subroutine 
by T. Rabe. Sinh X and cosh X are computed according to the definition 
formula. Coth X are also computed in this way for X 0.1 but ~ther­
wise coth X are approximated by a polynoIllial. Accuracy: The maximum 
error is 8 in the last digit. Average execution tim.e: 14.5 Illilliseconds. 

Capabilities and LiInitations: The magnitude of the argwnent Illust 
be leaa than 1010. 

IBM 7070 Library Program Abatracto 
FlIt ~~. 8, 1. 021 

Available prlor to January 1962 

SINE-COSINE SUBROUTINE 

Contributed By: 

h. 

d. 

Author: 

Organization: 

S. Nordin, Applied Science 

IBM Svenska AB 

G~vlegatan 20 
Stockholm 6, SWEDEN 

Purpose: A full precision, fixed point subroutine to compute the 
sine or cosine function. 

Machine Requirementa: All accumulators, the compare indicators, 
2 index words and 55 ordinary storage locations. 

General Description: By the use of well-known trigonometrical 
identities, the problem may be reduced to that of calculating the 
functions with argrunenta in the interval (0.17'!4). Then the functions 
are approximated by the polynoIllials: 

sin X~a1X + a3X3 + a SX 5 + a7X7 + a9X9 

cos ~ao + a2X2 + a4X4 + a6X6 + asX8 

Accuracy: The magnitude of the maximum error is 10 -9. Average 
execution time: 6,4 milliseconds. 

Capabilities and Limitations: The argwnent X muat be expressed 
in radians and satisfy -10"" X "<;:10. 

IBM 7070 Library Program Abstracts 

Applied Programming Department 
IBM 

B - 7070 

Fd,,,,, 8.2.001 

Available prior to Januarv 1962 

Purpose: This prosram computes IDX or eX in floating decimal form, 
MMDDDDDDDD (MM ::: eXEonent + 50) {or -51 < X <; 49 (for lOX) or 
-11Z.8 < X < 112.8 ({or eX). 

b. Machine Requirements: The program uses only fixed point operation code!>, 
and can be used with all 7070 conhgurations. Senfie mode for sign change 
and for field overflow must be preset. 

General Dr,scription: X is separated into integral and decin,'~' ;,i\rtl> and 
~.Li part is evaluated by means of the expression 

I" CiXj)2 
i""O 

Maximum error will not exceed 2'10- 8 . The average execute lirn{' is 11 
milliseconds. 

d. Capabilities and Limitations: Input must be normaliz;cd !loating decimal'. 
The program requires b5 locations and will alter Accumulator(; I, 2, and 
3, Index Word 98 and the high-low-equal indicator. 

IBM 7070 Library Program Abstracts 

LOG BASE 10 OR BASE e 

Applied Programming Department 
IBM 

FrI,nQ. 8. it. 002 

Available prior to January Pl112 

Purpose: This program computes log (BASE 10 or BASE c) .... f X in floating 
~form. 

b. Machine Requirements: The program uses only fixed point operations and 
can be used with any 7070 configuration. 

General Description: X is treated as the product o{ a set of numbers whose 
logs are known and a number between 0 and 0.1 whose log is found by 
evaluating a relaxed Taylor series. Average e:.:ecute time is 6.75 ms. for 
log and 7.75 m. 8. [0"(' loge, Maximum error is 2 x 10- 8 • 

d . .....:J.p .... bilities and Limitations: The input must be normahz;ed iloa..ing 
decimal of form MM. DDDDDDDD (MM:::o:exponent + SO). The program 
requires 54 locations, the three Accumulators and Index Word 98, 

LJM 7070 Library Program Abntrnctn 

Subroutine elf for IBM 7070 

Rolls Royce Ltd. 
P. O. Box 31 
Derby, England 

Ed,no. 8.2.C03 
/wailable prior to January .1:Jt:i;;; 

Method: 

~: 

~: 

Reference: IBM Journal of Research and Development - April Hi. 

10 loge 1Q)~;;;9 loge 10. 

x to 8 decimal places in Accumulator 2. 

a - BLX 51, R30fS 

aH - E.,qRoa - 1. e. out of :.:z.::<;;a 

a~2 - Normal return 

.t:::::: eX to 10 deciwcl places in Accu::::::J.ulo.~o::s 1 and 2. 

~: lin lOfu signliica.'1t figure. 

Ti:-.~b:-: Estimc.ted 10.6 m1l11-seconc.s. 

LocG.tions 1.:'-cd: 90 Al\'D C{lIM 

SWitches Used: NO;"":!:. 

Index locations used: 51, 52, 53. 
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lEM 7070 L!bre.ry Program Abatrcc10 
Fit",,,. 8. Z. 004 

AvaLlable pri.or to .ranuary 196z 

Subroutine L0lex for IBM 7070 

Rolle Royce Ltd. 
P.O. Box 31 
Derby. England 

This subroutine computu logal( for a eingle-preciaion fixed point argument. 

Restrictions: Logex ia computed lor ::c;;r O. Foe xlii 0 control is returned 
to a'l' 1 in the calling sequence. 

Usage; Calling sequence. 

x in accumulatora 1, Z to 10 decimal places 
LOC 

BLX 51. R307S 
nt 1 Error return 
a+ Z Normal return 

On, exit logex is in. accumulator Z to 8 decimal places. 

Codin.g; 47 locations are used. Index accumulators used are:-

Method: 

51 (0, 9) 
5Z (Z, 5) 

53 (Z. 5) 
5. (0. 9) 

Timing;- approx. 

Where n .. number of shifts to left justify x in accumulator 1. 
n .. number of times doubling is neoded to bring shifted 

x into the form 1 + Y to 10 decimal places. 

Accuracy: 

a i 
LOGe (1+ y)=- ~ 1 a i x 

Whe •• "l = + • 9999964Z39 
8Z :: ... 4998741238 

~4~::mmm~ 
as = + .16765407ll 
a6 I: _.09532.93897 

a 7 _ 1" .0360&84937 
a8 : _ .006453544Z, 

Max. error is 3 in the 8th decim.;.;' .. ::.C>l. 

IBM 70.70 LIbrary Progrom Ab.trGc:. 
FiJ, II'. 8. 2. OOt) 

AvaUable prior to January l'J6Z 

7070 - LC<Jarithm Subroutine 

M. Roberts 
AC Spark Plug Dlv GMC 
Y.dlwaukee, Wisconsin 

... l"\.~oose: To find the logarIthm of a.rgument x (In x or log xl 

b. Machine Requirements: Floating point hardware, 82 words core storage 

c. General Desc.rlotion: Evaluation of the.·following serles: 

Inx= 2£yJ/iwhere!. 1,3,5 .... 
for x< ;.1'.10, y. x-1/Jo+.), 
for x> ,/Ill, y .. x- v10/ x...nO 

d. Ca.pal>!l!Ues a.nd Limitations: Input must bel1Ol'mali'.cI floal!nq point no. 

FJ.... 8.2.006 
IBM 7070 LIbrary Program Abatra.t. Available prior to January JW2 

7070 - Exponentla.l Subroutine 

M. Roberts 

~~~:~:'lW!~~n:;l;;C 
&. Purpose: 'To find exponential of arqument x (ex or 10") 

b. Machine Requirements: FloaUng hardware, 50 core locations 

c. General Description: Evaluation of following series: 
2 ~_.ll 72 " "-10" = (!-t &1 X + "2x • DBA ..... + "7x) 0 - x - 1 

d. ~~~~ti.:.~ L~~~~~~~r~~~ 'W,1~·E In!n~~~~~:~~ved. 

IBM 7070 Library Program Abstra.ts 

EXPONENTIAL SUBROUTINE 

Contributed By:. 

FiI,fI,. 8.2.007 

AvaIlable pdor to January 196Z 

Author: T. Rabe. Applied Sclence 

Organization: mM Svenska AB 

G~vlegatan 2,0 
Stockholm 6, SWEDEN 

Purpose: A full predsion. flxed point subroutine to compute the 
exponentIal functIon. 

h. Machine Requirements: All accumulators, the compare lndicators, 
the overfloW' indicator for accumulator Z. 2 index words and 102 
ordinary storage locations. 

General Description: The exponentlal funct~on 1s approximated by 
a polynomial of the fourth degree. The maximum error ls.3 In the last 
digit. Average execution tim.e is 8.4 mllliseconds. 

d. Capabllltites and Limitations: The magnitude of the argument must 
be leas than 1010• 

IBM 1070 IJbrary Program Abstra"'s 

NATURAL LOGARITHM SUBROUTINE 

Contributed By: 

Fi/tIII. 8.Z.008 

Available prior to .ranuary 196Z 

Author: H. Hyman, Applled Sclence 

Organization: rBM Svenska AB 

Gavlegatan 20 
Stockholm 6, SWEDEN 

Purpose: A full precision, fixed polnt subroutine to compute the 
logarithm. 

b. Machine Requirements: All accumulators, the overflow Indicator 
for accumulator 2, 3 index words and 115 ordlnary storage locations. 

General Description: The logarlthm Is. approximated by a 
polynomial of the third degree. The constants of this polynomial 
depend on the argument and are stored In a 64 word table. Accuracy: 
The magnitude of the maxImum error [s O. 000 000 03. Average 
execution time: 7.1 milliseconds. 

d. Capabilities and Llmitations: The argument X of l.nX must satisfy: 

10-14 "" X~2. 688. 1043 

IBM 7070 Library Program Abstracts 

SQUARE ROOT X 

Applied Programming Dept. 
IBM 

FI/'M. 8.3.001 
AvaHable prior to .ranuary 1962 

a. Purpose: This program computes the square root of ~ ~ 0 in floating 
decimal form. 

b. Machine Requirements: This program uses only fixed point operation codes, 
and can be used on all 7070 configurations. 

General Description: The method consists of a linear approximation 
followed by two iterations of Newfane formula (modified). Th.~ maximum 
errol' is '-1 in the eighth place of the digitand. Average execute time is 
10.3 milliseconds. 

d. Capabilities and Umitations: Input must be normalized floating decimal 
numbers of the form MMDDDDDDDD (MM = exponent .... 50). An. attempt 
to take the square root of a. negative number will produce an error halt: 
The program requires 42 loca.tions lor instructions, constants, and ·tempo­
rary storage. It alao requires (and will alter during execution) Accumula­
tors I, 2., and 3, and Index Word 98. 
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Fain" 8,3.002. Fif,no, 8~ 3. 004 

.IB.M __ 7.0.70 __ L.lh.rn.r.Y.P.r.og.r.n.m.A.b.s.tr.n.ct.o ___________ A.v.a.il.,b.'.C.p.".o.'.to __ Ja.n.ua.'.y.196Z .IB.M __ 7.0.7.0_L.lb.,.nr~y.P.r.o~gr.n.m.A.b.o.w.n.ct.o ____________ ~-=~ __________ _ 

Square Root, Toplcr Method 

Rollo Royce Ltd. 
P.O. Box 31 
Derby. England 

PurpolJo: 

Ra.ngo: 

Usage: 

Space: 

Method: 

Accuracy: 

Timing: 

This Bubroutine computoB square root x to'a controlled accuracy 
for a lIingle preciBien fixed point argu.tnent. 

o~ x £1. 

Input: x to 10 decimal plo.coD in 9992.. 

tA) If maximum accuracy is required: .. 

Calling Bequonce; BLX 51, !"~ZO-: ~ 
a+ 1 error :::,otu=:1, :.:..!. .0 
at' 2. normal rotu.;:n. 

(B) Ii lOBO accuracy is required. entor OOOn in I. W. 52 (6.9'). 
whore n is the nwnbcr of deCUnal placca of accuracy 
required. O( n < B. 

Calling sequence: a BLX 51, 530452. 
a to 1 error return, x .:: 0 

a+2. norma.l :cturn. 

Output: Vx to 10 decUnal placco in 999Z 
+ 0 in 9991. 

25 locationo. Index words 51 (2, 5), 52 (l. 9). 

The T~'pler process of IlUccessive subtraction of o~d nwnbero. 
This is baaed on the fact that, 

n • 
2J (2.i - l) ;: n 

i= 1 
and is the method normally uaed in desk machine COmpul.l.l1.on. 

When uscd with maxUnwn accuracy, the maxilnwn. error is 5 in 
the 9th decimal place. 

Average execution tUne is approx.. .7 r 1. 3n rns. 
For maximum accuracy (n- 8). the time is approx.. ll.l rns. 

Fileno, 8.3.003 
IBM 7070 Library Procror.l Abow~cto Available prior to Januw :;:":..f3.2... 

7070 - Nth ROar OF X 

Rolls Royce, Ltd. 
P. O. Box. 31 
Derby, England 

~: 

This subroutine computes nth root x for a single precision 
fixed point argument. 

O;x L.1, n<::'9999. 

Input: x to 10 decimal places In 9992. 

.-L to 10 decimal places In 9993. 
n 

output: n';; to 10 decimal places it: 9992. 

+ 0 In 999l. 

Calling sequence: a BLX 51, R305S 

a~ 1 error return, x.(O 

ai"2 normal return 

32 locations excluding C0M - C~M + 3 
Index words 51 (2, 5), 52 (0, 9). 

Newtonls iteration process: -

Yltl - Yj • .L (--f-r -Yj 
n YI 

with Yo : .9999999999. 

As accurate as oscUlations alloVl. With reasonable combina.tions 

?; ~b~~ ~ ~ ~h~ rollim~~c~J ;1~6e ~ormalised, maximum error 

Average execpt10n time is approx. 

3.6+ m (l.2n+2.4) ms 

where m 1s the number of itera.tions. 

Subroutine for IBM 7070 

Rollo Royce Ltd. 
P.O. Box 31 
Derby, England 

PurpoDC: 

Range: 

Space: 

Method: 

Accuracy: 

Timing: 

Thia aubroutina computcll aquare root x for a ain::;lc prccioion 
fixed point argument. 

4 o = x~ 1 

Input: 
Output: 

x to 10 dechnal placco in 9992.. 
Vx to 10 decimal placoa in 999Z. 
t' 0 in 9991. 

Calling sequence: a BLX 51, R309S 
a+ 1 error return, x.' 0 
a+ 2. normal return 

50 locations including R39A - R39A +- 5. <l.nd excluding C$lSM, 
C):?M + 1. Index worda 51 (2,5), 52{2.!i), 53 (2,5) 
Electronic $witchca 21", II 
Note that tho compare indicatol'o may be reBet by thin routine. 

A predicition of Vi correct to .0034 u::;inZ _ 

f9110wed by two applicationB of Newton'a iteralion method;-

Maxirnwn error io 5 in the lOth. decimal place 

Average execution tilne is approx.. Il.7 ma. 

IBM 7070 Library Program AbBwacto 
Fi!tnD. 8.3.005 

Available prior to January 1962 

7070 - Cube Root Subroutine 

R. Culp 

t~~~~~:'lWi~i~n~~C 
a. Purpose: To compute the cube root of a real number in floating 

point form. 

b. Machine ReqUirements: Floallnq hardware, 40 core storage words 

c. General Description: Bailey iteration 

_ X; (0{ + ZN) 

"1+1--':"""':'---
2xj' + N 

d. Capabilities and Limitations: Input must be in normalized floatinq 
point form. 

IBM 7070 Library Pro[Jram Ab::ltrccto 

Double Precision Square Root Subroutine 

A. Dicker:man 
AC Spark Plug Div GMC 
Milwaukee, Willconsin 

Flit no. 8.3.006 
A.vailable prior to January 19bZ 

a.. Purpose: To extract the oquare root of a 16 diCit floating point 
number. 

b. Machine Requirements: Floating hardware, 171 coro 10catieDs. 

General Description: Iterate: 

"i::~ 
3Y+ A 

d. Capabilities and Limit<:.tiona: Input must be normalized floating 
point. Maximwn error'ful; L in the 16th place. 

299 



300 

Fi/, 116. 8.3.007 

.la_M_7_0_7_0_L_lb_r_ar.;Y_P_r_D.;gr_._m_A_lJ"_t_ro ___ ~:J _____ ,..;.A;.v;;.ai;;;la;;;b;;;'e~pr;.;i:;or;.;;;to;.;J;.;a;;;nu;;;a;.;r.:.;y 1962 IBM 7070 Library PrDgram Abstracts 
FiftM. 8.3. 010 

Available pri.or to January 196Z 

Square Root Subroutine 

M. Roberts 
AC Spark Plug Div GMC 
Milwaukee, Wiaconsin 

Purpose:_ To find square root of argwnent A 

b. Machine Requirc:menta: Floating hardwara, 45 words otorage 

General Deacription: Iterate: 

,.£ = (ty++ 3~) where initio.! O??=o~t-.,o"."." 
:t .. l+.ZA 

d. CapabiUtiea and Li.mitationo: Input :must be nOrIIl.ui:;:;ed Hoating 
point. Maxirnwn error is 1 in eighth place. 

FiltM. 8.3.008 
IBM 7070 Library Program Abstracts Available prlor to January 1962 

SQUARE ROOT SUBROUTINE 

Contributed By: 

Author: 

OrganizatLon; 

T. Rabe, Applied Science 

IBM Svenska AB .. 
Gavlegatan 20 
Stockhohn 6, SWEDEN 

Purpose: A half-precision, fixed point subroutine to compute the 
square root. 

b. Machine Requirements: All accumulators, the compare indicators. 
Z index words and 115 ordinary storage locations. 

General Description: The square root is approximated by a 
polynomial of the second degree. The choice of constants in this 
polynomi.al depends on the first two digits in the argument. One of 
32 sets of constants is used. Accuracy: 5 digits. Average execuhon 
time: 2.15 milliseconds. 

d. Capabilities and Limitations: The program will accept any 
positive argument where the flrst two digits are not both .zeroes. 
The program will also accept the arguments+O and -0. 

IBM 7070 Library Program Abstracts 
FiftM.8.3.009 

Available prior to January 1962 

SQUARE ROOT SUBROUTINE 

Contributed By: 

b. 

d. 

Author: 

Organization: 

G. J. Elliott, Applied Science 

IBM Svenska AB 

Ga:vlegatan 2.0 

Stockholm 6, SWEDEN 

Purpose: A full precision. fixed point subroutine to compute the 
positive square root of a number. 

Machine Requirements: All accumulators, the compare indicators, 
2 index words and 46 ordinary storage locations. 

General Description: The subroutine obtains a first approxhnation 
using,the hali-precision Square Root Subroutine by T. Rabe. Then 
one application of the Newtonian formula gives ten digits accuracy. 
Average execution time: 6.9 milliseconds. 

Capabilities and Limitations: Negative ~rguments will cause a 
progranuned stop. 

SQUARE ROOT SUBROUTINE 

Contributed By: 

Author: 

Organization: 

S. Nordin, Applied Science 

IBM Svenska AB 

G;;vlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: An 8-digit precision, fixed point subroutine to compute 
the square root of the absolute value of a nu:mber. 

b. Machine Requirements: All accu:mulators, Z index words and 14 
ordinary storage locations. 

General Description: The "odd_integer method'! is used. Accuracy: 
Eight digits. Average execution time: 11 milliseconds. This space­
saving but fairly time_conswning routine is included in the Arcsine­
Arccosine Subroutine by the same author. 

d. Capabilities and Limitations: Does not apply. 

IBM 7070 Library Program Abstracts 

Double Precision Floating Divide 

R. HaerUe, M. Roberts 
AC Spark Plug Div GMC 
MUwaukc~, Wisconsin 

Fiftllit. 8.4.001 
Avail~ble pri.or to January \Q(,2 

a. Purpose: Divide a 16 digit floating point number by a 16 digit 
floating point nwnber to obtain a 16 digit floating point quotient. 

h. Machine Requireznents: Floating hardware. 30 core storage worda 

c. General Description: Al + AZ _ Al + A2 _ Al + A Z x ~ 
Blof B Z - 1\ Bl Bl 

c!. CapabUities and Limitations: The AC Spark Plug dcullIc: pNciwion 
floating add and :multiply routines must be assembled with this routine. 

IBM 7070 Library P,ogram Abalracts 

Double Precision Floating Multiply 

R. Haertle, M. Roberts 
AC Spark Plug Div GMC 
Milwaukee" Wisconsin 

Fil'fllt. 8. 4. OOZ 
Available prior to January 19ltZ 

a.. Purpoae: Multiply two 16 digit floating point nuxnbera. 

b. Mach.ine Requirements: Floating hardware, 35core storage words 

General Description: (AI + Azi x (Bl + BZ)= (AIBl'" AIEZ + AZBl"" BZAZ) 

d. Capabilities and Limitations: A 16 digit product is developed. 
The AC Spark Plug double precision add subroutine must bo used with 
thls subroutine. 

IBM 7070 Library Progrem Allalrects 

Double Precision Floating Add 

R. Haertle. M. Roberts 
AC Spark Plug Div GMC 
Milwaukee, Wisconsin 

Filt IJII. 8.4.003 
Available prior to January 196Z 

(Continued on next page) 



a. Purpoae: Add two 16·digit floating numbero 

b. Machine RequireIIlents: Floating hardware, 2.2. core storage words 

General Description: The subroutine utili:::;ell the double precision 
add code with logic necessary to o.ccomplish the algebraic summation 
of two double precision nwnbers. 

d. Capabiliti~s and Limitationa: Input mUllt be L.'l. normali:!;ed floating 
point iorIn (The low order word of the double precision number Inust 
have .. characteristic of c!3ht leas the hiZh order word of that 
double precision num!:.crl. 

Fil, n~. 8.6. 001 
IBM 7070 Library Program AbGtroctG Available prior to January 1962 

Interpolation Subroutine 

Rolls Royce Ltd. 
P.O. Box 31 
Derby, England 

Purpose: To find an interpo1;:.te using 2, 3 or 4 points. 

Method: Z. 3 or 4 point Aitken. 

Entry: x in 9992 with the saIne alignment aB "i's. 

The nwnber of points to be used, n, in the nan_indexing pUl"ti.on 

of index word 52.. 

Xi,' B in symbolic locations C.¢M + 1. • • • C;1M + n 

)i'a in symbolic locations q6M -I' n + ~ •••• C~M t Zn 

a BLX 51. R301S 

a -r 1 return 

Y will be placed in 9992, with. the same aligrunent at the Y'~ 's. 

Space: 2.2. locations and C¢M to C¢M + 10 index words. 
51. (2.. 5), 52., 53. 

TL--nin;: .5+ 4. 5 ~ (n - 1) mUliaeconda approx. 

IBM 7070 Library Program Abstr"ct. 
Fi!t no. 8.6. OOZ 

Available p:..·tor to January 1962 

Table Interpolation 

M. Roberts 
Aq Spark ,Plug Div GMC 
Milwaukee. Wisconsin· 

Purpose: Given x and a table of "i and n associated dependent functions. 
Yn ::;; fntx), to interpolate to the deaired order for the y'a specified 
in the subroutine linkage. 

b. Machine Requirements! Floating hardware, ee words of storage plus 
table area. 

General DeGcription: A search is performed with the at'GW" •• en.t x to 
locate ~he beat available kx + 1 x~coordinate&. Interpolation of 
order kx is then performed by passing a polynoInial of degree kx. through 
Kx + 1 pointn. The Aitken forIn of the polynomial i5 used. When 
x lieB outlide the ran;:::e of the table, extrapolation iB periorIned. 

d. Capabilities and Lilnitations: Input IIluat be in normalized fioating 
fonn. 

IBM 7070 Library Program Abstracts 
Fi!tnd. 8.9.001 

Available prior to January 1962 

FLOATER. a subroutine to convert numbers from fixed to floating deciIIlal form. 

Contributed By: 

Author: 

Organization: 

Purpose: See title. 

H. Hyman. AppUed Science 

IBM SvenBka AB 

G"~vlegatan 20 
Stockholm 6. SWEDEN 

b. ~:~~~:~er~:~;::~e:~~::::.:;~ast~rl~' ot::i::;;'P:t::~;=l~::~:l:~S 
and a storage area for the block to be converted. (Continued on next column) 

B - 7070 

General Description: A aequential block of fixed dechnal nUInbers 
will be replaced by their corresponding floating decimal numbers. Average 
execution time: 0.58 Inilliaeconda per word to be floated. 

d. Capabtltttes and Llmitatlons! Alphameric wards will not be floated, 
but ignored. If a characterIstic greater than 99 is developed, it will 
be treated modulo 100. If il negative charactcrlsttc la developed, the 
floating decimal number will be aet to zero. 

IBM 7070 Library Program Abatrsct. 
Filt"~. 8.9.002-

Available prior to January 1962 

FIXER, a subroutine to convert numbera from iloating to fixed deciInal form.. 

Contributed By: 

b, 

d. 

Author: 

Organiz~tion: 

H. Hyman, Applied Science 

IBM Svenaka. AB 

d~vlegatan 20 
Stockholm b, SWEDEN 

Purpose: See title. 

Machine RequireInents: All accumulators, the compare indicators, 
index word II 98, lather index word, 25 ordinary storage locations 
;lnd a. storage area for the block to be converted. 

General Description: A sequential block of floating deciInill numbers 
will be replaced by their corresponding fixed decimal numbers. Average 
execution time: 0.8 Inilliscconds per number to be conyerted. 

Capabilities and Lim.itations: Alphameric words will not be 
converted, but ignored. If a fixed decimal number, greatpf in 
magnitude than 9999999999, is tried to be developed, it will he 
considered to be !.. 9999999999. 

IBM 7070 Library PrGgrsm Abstracts 
Filt M. 9.1.001 

Available prior to January 1962 

7070 POLYNOMiAL ROOT EXTRACTION (TIREXl 

Contributed by: George E. Priest 
Texas Instruments 
Technical Computations 
P. O. Box 5474 
Dallas 22, Texas 

This routine is designed to solve for all zeros (roots) 
of a polynomial in one unknown with real coefficients. 

b. Machine Requirements: 

As the source deck stands it calls for one card reader 
(alpha) and one magnetic tape on unit 14. Thb may be 
easily altered in the source program. The routine 
requires 399 storage locations when assembled plus 
package deck and square root subroutine. 

General Description: 
The program cmployll a variation of Bairstow's method 
as the solution technique. This method is not subject 
to breakdown when there arc multiple roots. 

d. Capabilities and Limitations: 

The routine is designed for polynomial with only real 
coefficients, however it solves for both real and COln­
plex roots. 

IBM 7070 Library Program Abstracts 

Double Precision Matrix Multiplication 

A. DickcrInan 
AC Spark Plug Div GMC 
Milwaukee. Wiaconsin 

i'l/'nn. 10, I, 001 
Available prior to January 1962 

Purpose: To multiply two matrices with any num.ber of rOlws and columna 
within the limitations of core storage. 

b. Machine Requirementl'i! Floating ha.rdware, 97 storage words pIllS AC 
Spark Plug double precision a.dd a.nd multiply subroutines. The \I/lf'r 
Inust also reserve the area of the two matrices as well a~ the pr"ullct 
matrix. 

General Deacription: Standard matrix multiplication 

d. Capabilities and Limitationa: Input in norma.lized floating [orIn. 
Indica.tors and aecwnulators are not saved. 
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7070 MATRIX INVERSION AND SIMULTANEOUS EQUATIONS 

CONTRIBUTED BY; W. W. Marks and Gordon Smith 
IBM Corporation 
Los Angeles Wilshire 

PURPOSE; To invert a given matrix and/or to solve a 
system of simultaneous linear equations. 
To perform matrix operations as subroutines. 

MAcmNE REQUIREMENTS: A SK or 10K 7070 with floating point hardware. 

GENERAL DESCRIPTION: An elimination method with interchange of 
columns to bring the largest element in the 
row into the diagonal. 

CAPABILITIES AND LIMITATIONS: A matrix of approximately 97 x 97 
can be inverted on a 10K machine 
and a 67 x 67 on a SK machine. 
The matrix package occupies 691 
locations. 

IBM· 7070 Library Program Abstracts 
Fjl,n~, 10.1.003 

AvaUable prlor to January 1962 

SINGLE PRECISION MATRIX INVERSION 

Contributed By: 

'. 

b. 

d. 

Author: 

Organization: 

H. Hyman, Applied Science 

mM Svenska AB 

G~vlegatan ZO 
Stockholm 6. SWEDEN 

Purpose: A single precision, floating point program for a 7070 without 
floating decimal hardware to invert a matriK and solve systems of 
linear equations. 

Machine Requirements: All accumulators, the compare indicators, 
the priority mask register, I electronic switch, 12 index words, 
storage locations H 97. '# 99. H 100. # 103 - H 279. Z96 ordinary 
storage locations, a storage area for the augmented mah'ix and one 
or two tape units. 

General Description: The program uses the pivotal elimination method 
of Jordan. and will automatically select a nOn-zero pivot element. The 
program may also be used to solve an arbitrary nutnber of systems of 
equations. where the coefficients of the unknowns are given by the 
matrix to be inverted. Average. execution time is approximately 3. Z n Z 
(ntb) milliseconds. where n is the order of the matrix and b the number 
of systems. 

Capabilities and Limitations: Let n be the order of the matrix and 
b the nutnber of systems of equations. The restrictions are then as 
follows: 

5. 000 word machine: n <67 n(ntb)<:.4380 

b. 10. 000 word ma.chine: n <'97 n(n+b)"'9370 

IBM 70.70 Library Program Abstracts 
Filln~, 10.4.001 

Available prIor to January J.96Z 

Solution of Simultaneous Linear Equations 

M. Roberts 
AC Spa'rk Plug Div GMC 
Milwaukee, Wisconsin 

a. Purpose: To find xl. x2, •••• !len of the foUowi,ng equation set: 

all alZ •••• aln 

'Zl 
xl 01 
xz c2, 

anl ••••••• ann Xn Cn 

b. Mach~D:e Requirements: Floating hardware. approximately ZOO words 
plus the matrix area are the storage requirements 

General Description: Crwt" s Reduction 

d. Capabilities and Liznitations: Input Inust be in normalized floating 
[onn. Accumulators and indicators are not saved. 

IBM 7070 Library Program Abstracts 
FiltM, 10.4.002 

Avatlable prior to January 1962 

7070 SLEP. SOLVE SIMULTANEOUS LINEAR EQUATIONS WITH PIVOTING 

Contributed By: Robert Judson 
The B. F. Goodrich Co. 
Akron 18. Ohio 

A. Purpose: Solve N simultaneous linear equation.s with one right 
hand column vector (one set of constant terms). In­
cludes pivoting so that equations Inay bl: arrange din 
any order and m.ay have zeros on diagonal. 

B. Object Routine Machine Requirements: Floating point hardware. 

c. (Note: Can be furnished for non-floating point hard­
ware if desired). Working storage ilo) (Ni"l) Z loca­
tions for N ",quations. Location PV must not be dis­
turbed. 

C.~: Elimination to echelon form. followed by back solution. 

Autocoder 

E. Source Language E~ BLX LINK, SOLVE with equations stored sequen .. 
bally by rows. a II is in locathlD PVi"1 and n in ac­
cumulator N0. I, right justified. Solution will be in 

same location~ at; original right hand vector. ( i. "'. 
Xl in PV1'N+l, X 2 in PV+2(Ntl) etc.). 

IBM 7070 Library PrDgram Abstracts 
Fllen", 11.3.001 

Available prior to January 1962 

7070 STEPWISE MUTIPLE REGRESSION ANALYSIS, MRI 

Contributed By 

Author: Gary Lotto 

Organization: University of Pittsburgh 

Computation and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13. Pennsylvania 

Purpose: This program. will report the results of a multiple regression 
analysis for up to 130 variables. Independent variables are introduced 
one at a Urn€' in the order that they contribute to regression on the 
dependent variable. 

b. Machine Requirements: The program is written for 10K machine with floating 
point hardware. It may be modified for fixed point hardware, a 5K machine, 
etc. Storage used is a function of the number of variables included. Output 
i8 printed or pun<.:hed. Input is on cards or tape. 

General Dcscription: During each step, a variable is included or deleted, and 
the correbtion m.atrix either "reduced" or "inc,reased" from. the effects of 
this operation, in such a way that the same logarithm may be used on 
successive stepl> to provide coefficients and significance tests. The routine 
will perform each step in a 130 variable problem in about 14 seconds, 
exclusi.ve of output. Output may be included or partially or completely 
supressed, as desired, and will make the tinle highly variable between stepa. 

d. ~abilitieB and Limitations; The program will handle up to 130 variables 
{ilpproxirnatdy BS variables on a 5K luachine}. The op",rator may, by 
manu;!! intervention, prohibit (:crtain incit:pendcnt variables from entering 
into r(~gressiun, force inclusion or deletion of certain v,lriables, change the 
dcpclldent v"niabr",. or change the f;ig"lficance levels fur inclusion or deletion 
at any time. 

Fj/tn~. 11.3.002 
IBM 7070 Library Program Abstracts Available prior to January 1962 

7070 MULTIPLE LINEAR REGRESSION BY THE STEPWISE METHOD 

CONTRIBUTED BY; R. E. Boss 

SPECIFICA TrONS: 

Systems Engineer, Los Angeles Wilshire 
Decelllber, 1960 

This program. provides m.eans, standard deviations 
and silllple correlation coefficients for up to 40 vari­
ables. This is the lim.iting nUlllber of this version, 
however, it can be extended by modifying the FOR­
TRAN dbnension statement and recom.piling. 

(Continued on next page) 



The program also provide!:; the standard error of 
the estimate of the dependent variable, and a multi­
ple correlation coeHicient. Each linear regression 
equation expressc!:; a single "dependent" variable as 
a function of up to 39 "independent" variables. The 
standard error of each regreSSion coefficient is com­
puted. 

Variables may be transformed if so desired. 

The transformed observed data valucs are listed on 
the output tape as they are read and converted." All 
variables trancformed arc indicated in the output 
with the type of transformation specified. The follow­
ing transformations are available: 

Log Xi (Code 1) 

(XiTa jP (Code 2) 

Square Root Xl (Code 3) 

Natural log Xi (Code 4) 

(X.- I) T.' (X.)p 
, J (Code 5) 

Any weight C,lll be applied to any ObBervation if BO 
desired. If no ~pc\.:ilic weight is given, the observation 
is iHisulned to have unit weight. 

IBM 7070 Library Program Abstracts 
F!I~no. 11.3.003 

Available prior to January 1962 

7070 Intercorre1ation Matrix, CORRI 

Contributed By 

Author: Gary Lotto 

Organization: University of Pittsburgh 
ConlputatiolJ and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13, Pennsylvania 

PurpU5e: This program will repurt the vector of m~anB and standard 
deviations, the number of ca:-;~s, and the symrndric matrix of correlations 
betwclm every variable and every other of .... ~;et of up to 110 variable». 

b. Machine Reguirements: The program is written for a 10K machine with 
Hoating point hardware and 1 tape unit. rt may easily be modified to use a 
5K n1.J.<.:hini:, and/or no fluating point h,udw.}rt: (by subrountint: simUlation) 
with a subst:qul'nt reduction in the maximurn nUll"lber of variables that may 
bt· handh:d and with a pU>:lsibl", reduction in the .1pced of a part of the 
program. The amount of storage used is a fllno.:tion (If the nun"lbcr of 
v~~rial.Jle" included. Input is on tape. Output is printed or punched. 

General D.~scription: Cun"lulation of SUlns, liUlllS of squares, and SunlS 
of cr~S;-products proceeds in fixed point arithmetic at a lipeed relative 
to the nllmber of variables specified, and to tile number of digits in the 
;J,vercl.!;e ouservation of input data. For 4 digits, 130 variables are pro­
cessed at app,roximately 7 1/2 seconds per case. The Erne is approx­
im3.tcly proportional to V 2 (V", the number of variables). and about 10 
per cent is saved per digit fewer than 4. 

The lran"I<;;"r c0utilH" occur s once per run, and is approximately 1 1/2 
I!lillutel'; for 130 vari<lbh's. 

rh,~ l~rLlt(}Ht .),~CUrf; d.t rn;,xinlum print fop"",d, and print" 23 columns of 
th" !natd ....... t il litn,·. ThL' colurnn vectors uf nll~an" and standard devi­
,"ltion is •• bo prinlo.:d. All ')Iltput b to 3 decimal places. 

d. S:2~~_t!.~!i~i..';~_-:.:~:!._~~it'"lLiunli; The prl)!~ranl will handle up to 130 
v,tri ... lJI<,s (af'j-IrLlx. H5 variablt:s Of, d. SK rnachine) with,the restriction 
that the rnaximurn surn of "quar"H (trl:ating the data <lB whole numbers) 
I"u~t Ill' 1.·"" thar. lU 10• Th(· tnatrh is left ill "torage fur furLiler 
, .. aly·,i", if ,h:sicL,d (t.V\!, l<Jr ")(:J.!llpll', MR1). 

IBM 7D.7D Library Program Abstracts 
FilenD. 11.3.004 

Available prior to January 1962 

7070 INTERCORRELATION MATRIX - CORR2 - FOR CARD INPUT 

Contributed By 

Author: Gary Lotto 

Organization: University of Pittsburgh 

Computation and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13. Permsylvania 

Purpose: Thifl prograITl will report the vector of means and standard 
deviations, the number of cases, and the symmetric matrix of correlations 
between every variable and every other of a set of up to 130 variables. 

(Continued on next column) 

B - 7070 

b. Machine Requirementa: The program is written for a 10K machine With 
floating point hardware. It may easily be modified to use a 5K machine, 
andlor no floating point hardware (by subroutine simulati-on) with a sub­
sequent reducti-on in tim maximum number of variables tha~ may be handled 
and with a possible reduction in the speed of a part ·of the program. The 
amount of storage used is a function of the number of variables included. 
Input is on cards. Output is on thc printer or on o.:ardl>. 

General Description: Cumulation of sums, sums of squareli, and sums 
of crOBS products proceeds i.n fixed pOint arithmetic at a speed relative to 
the number of variables "pecificd, .l.nd to the nUlllber of digits in the ilV~ rage 

observation of input da.ta. For 4 digits, 13U vari<lble:l arLO pr(lcessed dot 
approximately 7 1/2 seconds per case. The time is approximately proportional 
to V 2 ( V=the number of variables). and about 10 per cent is saved per digit 
fewer than 4. 

The transfer routine occurs once per run, and iH approxirrlately 1 liZ minutes 
for 130 variables. 

The printout occurs at maximum print speed, and prints Z3 columns of the 
matrix at a tinle. The column vectors of means and standard deviati.ons is 
al.so printed. All output is to 3 decimal places. 

d. Capa.bilities and Limitations: The pr')gram will handle up to 130 variables 
(approx. 85 variables on a 5K machine) with the restriction that the maximum 
sum of squares (treating the data as whole numbers) must be less than 1010• 
The matrix is Idt in storage for furth~r analysis. if desired. 

IBM 7070 Library Program Abstracts 
Fil(no. 11.3.005 

Available prior to January 1962 

7070 - Principal Axis Factor Analysis 

Contributed By 

b. 

Author: A. W. Bendig 

Organization: PSYChology Deparhnent 

University of Pittsburgh 

Purpose: To compute the eigenvalues and eigenvectors of a square 
symmetric matrIx of size V. 

Range: Z~V~130 

Machtne Requirements 10K core, Floating point hardware, Card 
reader, On-line printer. 

d. General Description: The vectors of the right orthonormal (eigen­
vector) and the element of the basic structure delta matrix (square 
roots of the eigenvalues) are computed by an iteratlve powering process 
untU the V pairs of eigenvector elements obtained on two successive 
iterations differ by less than a programmed tolerance value. When 
the eigenvector clements a.re stabilized, the vector is multiplied by 
the delta element to produce the factor coefficients or loadings, and 
the eigenvalue, eigenvector, and factor loadings are sent to the out-
put routlnes. 

IBM 7070 Library Program Abstracts 
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Available prior to January 196Z 

Stepwise Multiple Linear Regression Analysis on the IBM 7070 

Contributed By 

Author: Donald G. Wyman 

Or ganizatlon: IBM Corporation 

401 Grand Avenue 
Oakland 10, CalifornIa 

Purpose: To solve for the coefficients in a regression equation using an 
analysis of variance to select only the variables which meet a prescribed 
significance test. 

b. Machine Regulrements: (Include machine components specla.l features 
storage requirements, control panels --standard or special) 

5000 words of storage, 3 tapes and card reader or 4 tapes. (lless tape 
If residuals are"not claculated). 

General Description: (Mathematical method, accuracy, speed, if 
appropriate) 

Matheml',tical method as outlined by M. A. Efroyrnsen, Mathematical Methods 
.!£!..~l Computers, cd. A. Ralston and H. WilL Coded in basic Fortran 
using floating point Bubroutines. 

d. Capabilities and Limitations: The program haG been written as two independent 
phases. Phase 1 reads and transforITls input and forms simple correlations 
for up to 72 variables. Phase Z solves for the coefficients, either directly 

or stepwise, from any system of equa.tions formed as a subset of the 72 
variables to a maximum of 55 independent and one dependent. 
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Multiple Correlation and Regression Analysis by the Stepwise Method. 1 

Contributed By: 

Author: 

Organization: 

Purpose: 

R. E. BOSB 

IBM Corporation 

Systems Engineer-Scientific 
Los Angeles, Wilshire Office 

The program provides means, standard deviations 
and simple correlation coeffi.cients for all variables. 

The Stepwise Method provides a final regression 
equation containing only those independent variables 
indicated to be significant. 

Intermediate results include those variables in the 
regression. and the variable added to the equation to 
improve the "goodness of £i.t" at each step. 

Other results lnclude the standard error of each re­
gression coefficient and the error of estimate of the 
dependent variable, a multiple correlation coefficient, 
and a comparison of actual data and predicted 
values. Variable transformations are available. 

b, Equipment Specifications: (a) 5,000 or 10,000 word 7070 
(b) On-Hne card reader 
(c) Minimum of three tapes 

Source Language: FORTRAN 

d, Timing: (n..,.Z)Z(m+n) additions and multiplications and 
(nt-Z}Z(nJZ) divisions 

Single predslon floating poInt. 

1M • A. EIrOV1nson. F.sso Research and Engineering Company. 

FihM. 11.3.008 
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7070 - Normalized Varimax Factor RotaHan 

Contributed By; 

Author: 

Organization: 

A. W. Bendig 

Psychology Department 
University of Pittsburgh 
Pittsburgh 13. PennsylvanJa 

Purpose: To rotate the factor loadings of V variables on F 
factors to orthogonal simple structure. 

b. ~: 2~ 130, ~F~20 

Machine Requirements: 10K core, Floating point hardware, Card 
reader, On-line printer. 

d. General Description: Pairs of factors are rotated by an iterative 
process Wltil all pairs are stabilized within a tolerance value. 
The nOrlnalized varimax criterion value, the rotated factor had­
ings. and the transformation matrix Is the output. 

IBM 7070 Ltbrary Program Abstract. 
Fill"", 11: 7. 001 

AvaUable prior to January 196Z 

Random Numbers and Random Nonnal.DeviatesGenerator 

A.. Dicke rman 
AC Spark Plug Div GMC 
Milwaukee. Wisconsin 

Purpose:. See title. 

b. Machine Requirements: Floating hardware, 69 core storage words. 

General De6cription: A set of 16 random numbers between 0 and 1 
are in storage: xj;: Xo + xj -I (MOD)1 J .. 17 The first and 
last numbers of the set are added always moving xl to XC) position 
and the new number becom.es xl. + 15. Accumulator overfloW" i3 ignored. 
Random nonnal deviates are obtained by direct process. Given two 
random numbers Ul, UZ 

:/[1 = ( Z loge Ull liz sin z1fUZ 

Xz = ( 2 10gcUl) liZ cos 21t Uz 

d. Capabilitics and Lhnitationa: The AC Spark Plug log and sine routinea 
must be used with this subroutine. 

IBM 7070 Library Program Abstracts 
Flltl!~. 11.7.00Z 

Available prior to January 1962 

RANDOM NUMBER GENERATOR SUBROUTINE 

Contributed By: 

b. 

d. 

Author: 

Organi:r;ation: 

K. Angstrom, Applied Science 

IBM SVenska AB 

G~vlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: A subroutine to generate random numbers, either uniformly 
or normally distributed, in fixed or floating form. 

Machine Requirements: All accumulators, 4 index words, 96 
ordinary locations and floating decimal device (if floating decimal 
numbers are to be generated). 

General Description: The generator must be initially loaded with 
16 ten-digit randoIn numbers (Xi), uniformly distributed, The program 
generates a new number using the formula Xi = Xi ~ 1 + Xi _ 16. To 
generate a normaUy distributed random nurn.bcr the central limit theorem 
is applied. Thus three ten-digit uniformly distributed random nurnbere 
are generated. The sum of the 20 digits in the first two of these 
numbers followed by random decimals consisting of the last seven 
digite in the third num.ber is conbidered aa a norm.ally distributed ran~ 
dom number, The mean and the standard deviation may be specified 
by the user of this subroutine. Execution time: O. 7 ~ 7.5 milliseconds. 

Capabilities and Limitations: Does not apply. 

IBM 7070 Library Progrsm Abstracts 
Fil,PI~. lZ.1.001 

Available prior to January 1962 

The Inventory Management Stmulator-7070 Full Fortran Version 

GOlltributed By: 

b. 

Author: 

Organization: 

C. J. Welker 

mM Corporation 

618 S. Michigan Avenue 
Chicago, Illinois 

Purpose: This program allows the user to test lnventory replenlahment 
rules and demand forecasting techniques; the objective is to prove the 
validIty of methods which can then be installed in the inventory operatlon 
system. 

Machine Requirements: (Include machine components. spectal features, 
storage requIrements, control panels~standard or spectal). 
10K core memory, card reader, from one to five tape drlvea (dependent 
upon subprogram configuration used). 

General Description: (Mathematical method, accuracy. speed, if 
appropriate) Mathematical method. simulatlon accuracy: not applIcable. 
Speed: Running times vary considerably depending upon the subprogram 
confIguration uaed. However, eighty to one-hWldred demand transactions 
per minute can aerve as a reasonable esthnate. 

d. CapabilIties and LimItations: The subprogram package allows this 
program to be adapted to many inventory situations. In addition the program 
structure is such that the user can readily incorporate hIs own subprogram 

(Continued on next column) variations; thereby tailorlng the sImulator to meet hls requirements. 
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7070 .. Tnnaportation Prpblcm (O~mnia Technique) 

Robert Judson 
Tho B. F. Goodrich Company 
Dopt. 0073 .. Bldg. Z4-C 
Akron 18, Ohio 

a. Purpotlc~ To Bolve fairly la.rGo tr.Lnsportation problems in r,ca,/Jonably 
ohort timos uaina magnetic tapo to store Supply, Demand 
a.nd Cost Da.ta. Alao to.permit 6upprcsoion of a.ny desired 
shipping paths. oven tet,the extent of liupprcBlling an entiro 
row (which ollBontiaUy bccomcG an a.rtificial vector). 

b. Machine Requirements! 3 tape units a.nd 5K memory. To solve any 
problem between SO x 500 a.nd 2.75 x. 2.75. Progra.m will 
he furnished in Symbolic Autocoder form 80 that it ~a.n·I' 
readily modified {or a. 10K or larger memory. 

c. Timing: 118 x. 1Z .Approxo, 70 ooconda with 1/3 coata excluded 
12.xllBApprox.90 It It II 

~. General Descri.ption: Reforence: Jack B. Dennis "A High Spl:c:d 
Computer Technique for the Transporta.tion Problemll 

J. of the ACM. Vol. 5. No. 2., April 1958. 

P.rogram is in two parte. Coat ta.pe to Matrix ta.po 
(BFC No. 79102.) a.nd Main ProGram. (BFG No. 79101) 
so a. to lacilitate adapta.tion·by uaerg with card oriented 
equipment. 

FiI,M. 12..9.00Z. 
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7070 Management Decislon.MakLng Exercise 

Contrlbuted By: 

Author: 

Organization: 

.Tohn A. FUnt 

IBM Corporation 
Peorla, illinois 

H. JaDles Farver 

IBM CorporaHon 
Peoria. ruinois 

Purpose: Using the 7070, the operation of five Hrms manuiacturlng 
similar low proHt products Ln a highly competitive industry is s1mulated. 
Management "teaDls" are given an opportunity to make decislons and to 
aee the results of these dedslons al.Jnost immediately. 

b. Machlne Requirements: I 1500 Card Reader 
1-4 1z9~n or IV Tapes (Channell only) 
10 K Storage 
Peripheral printer (7Z0 or 1401) 

General Description: The exerche has been modeled after the business 
strategy game constructed by Richard Bellman, Franco Rlcclordi. and 
others for the American Management Association in 1951. Whlle the gen· 
era1 form of this exercise resernbles the AMA game. there are a number 
o( innovations which have been introduced to add realism and di.£Heulti,es 
to the strategy prOblems encountered. 

The basic decision problem involved in the exercise is ~hat o( deciding on 
courses of action wIth only a vague knowledge of the outcome. of such actions. 
The results of decisIons made by each management team depends not 
only on theIr own decisions, but also on the declsions made by the compe­
titive teams. 

The result is a realistic simulation of every· day business operation with 
the £lavor and incentive necessary for an lnterestlng "Management Decision" 
exerci..se. 

d. CapabUIties and Llmitatlons: Not applicable. 
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IBM 7090 PROGRAM LIBRARY ABSTRACT 

1090 1094BESYS3 AVAILABLE PRIOR TO JANUARY 1962 

ONE PHASE> MONITOR SYSTEM. 
A MONITOR PROGRAM COMPOSED OF SIX !61 MAJOR PROGRAMS. 
REQUIRES A TWO CHANNEl 32K MACHINE, 7090 OR 709 WITH DATA 
CHA~NEl TRAPS. NORMAL OPERATION USES NINE TAPES. 
SUBMITTAL IS CONTAINED ON FIV.E IS! TAPES, A HIGH DENSITY 
BINARY SYSTEM TAPE, TWO SYMBOLIC TAPES, AND TWO LISTING TAPES 
CORR 1152 

7090 l09'sWHHCL AVAILABLE PRIOR TO JANUARY 1962 

ENTHALPY AND ENTROPY OF COMPRESSED LIQUID 
COMPUTES ENTHAlPY AND ENTROPY OF Cm1PRESSED L IOUIO AS 
FUNCl'lONS Of PRESSURE AND TEMPERATURE 

7090 109;5WHHSL AVAILABLE PRI.OR TO JANUARY 1962 

ENTHAlPY OF SATURATED LIQUID 
COMPUTES ENTHALPY OF SAT .. LIQ .. AS FUNCT(ON OF TEMPERATURE 

7090 1095WHHSS AVAILABLE PRIOR TO JANUARY 1962 

ENTHALPY ENrROPY SPECIFIC VOLUME OF SUPERHEATED STEAM 
COMPUTES ENTHALPY, ENTROPY, AND SPECIFIC VOLUME OF 
SUPERHEATED STEAM AS FUNCTIONS OF PRESSURE AND TEMP .. 

7090 ID9.5WHHSV AVAILABLE PRIOR TO JANUARY 1962 

ENTHALPY ENTROPY SPECIFIC VOLUME OF SATURATED VAPOR 
COMPUTES ENTHALPY, 8NTROPY, SPECIFIC VOLUME f AND TEMPERATURE 
OF SATURATED VAPOR AS FUNCTIONS OF PRESSURE 

7090 109.5WH ISO AVAILABLE PRIOR TO JANUARY 1962 

I SENTROP LC PRESSURE CHANGE SUB ROUT INE 
DETERMINES THE REMAINING VARIABLES IQUALITIES, SPECIFIC 
VOLUMES, ENTHALPIES, ENTROPY, AND TEMPERATURES! AT THE 
EXTREMETIES OF AN ISE'NTROPIC PROCESS GIVEN THE INLET AND 
EXIT PRESSURES AND EITHER INLET TEMPERATURE OR INLET 
ENTHALPY .. OPERATES LN SUPERHEATEO AND WET STEAM REGIONS OR 
IN THE COMPRESSED tlQUlD REGION. 

tBM 7090 PROGRAM LIBRARY ABSTRACT 
.......... <t .......................................................... . 

7090 109.5WHLOIR AVAILABLE PRIOR TO JANUARY 1962 

LAGRANGIAN INTERPOLATION FOR STEAM TABLES 
FOURTH ORDER: SINGLE OR DOUBLE EQUAL INCREMENT INTERPOLATION 

7090 I095WHPSL AVAILABLE PRIOR TO JANUARY 1962 

PRESSURE OF SATURATED LIQUID 
OOMPUTES PRES .. OF SAT. lIQ. AS FUNCTION OF TEMPERATURE 

7090 1095WHSSI AVAILABLE PRIOR TO JANUARY 1962 

ENTHALPY OR ENTROPY IN LICUID SUPERHEAT OR WET REGIONS 
COMPUTES ENTROPY OR ENTHALPY AND TEMPERATURE AS FUNCTIONS 
Of PRESSURE AND EITHER ENTHALPY OR ENTROPY. IN ADDITION, 
SPECIFIC VOLUME AND QUALITY ARE CALCULATED IN THE WET AND 
SUPERHEAl'ED STEAM REGIONS 

7090 1095WH5SL AVAILABLE PRIOR TO JANUARY 1962 

ENTROPY OF SATURATED LIQUID 
COMPUTES ENTROPY OF SAT .. lIQ .. AS FUNCTION OF TEMPERATURE 

7090 1095WHTSH AVAILABLE PRIOR TO JANUARY 1962 

TEMPERATURE OF SATURATED LIQUID FROM ENTHALPY 
COMPUTES TEMP .. OF SAT. lIQ. AS FUNCTION Of ENTHALPY 

7090 10'15HHTSL AVAILABLE PRIOR TO JANUARY 1962 

TEMPERATURE OF SATURATED LIQUID 
COMPUTES TEMP. OF SAT. LtQ .. AS FUNCTION OF PRESSURE 

7090 I09l5WHVCL AVAILABLE PRIOR TO JANUARY 1962 

SPECIFIC VOLU~E OF COMPRESSED lIQUIO 
COMPUTES SPBC .. YOL. OF COMP .. llQ. AS FUNCTION OF PRES. I:. TEMP 

7090 109SWHV ISL AVAILABLE PRIOR TO JANUARY 1962 

VISCOSITY Of LIQUID WATER 
COMPUTES VISCOSITY OF LIQUID .. CORR .. 1225 

7090 I09SWHVISV AVAILABLE PRIOR TO JANUARY 1962 

VISCOSITY OF STEAM 
COMPUTES VISCOSITY OF STEAM AS FUNCTION OF PRES .. AND TEMP .. 

7090 1095WHVSl AVAILABLE PRIOR TO JANUARY 1962 

SPECIFIC VOLU~E OF SATURATED LIQUID 
COMPUTES SPEC .. VOL .. OF SAT. LIQ. AS FUNCTION OF TEMPERATURE 

7090 109.5WHSBE AVAILABLE PRIOR TO JANUARY 1962 

MINIMUM ERROR ROUTINE FOR STEAM TABLE DISTRIBUTION 
ERROR FA-CItHY FOR WH STE'AM TABLES 

7090 1095WHOOS8 AVAILABLE PRIOR TO JANUARY 1962 

THERMODYNAMIC PROPERTIES OF WATER AND STEAM 
A COLLECTION OF FORTRAN TOPE SUBROUTINES TO ALLOW THE 
COMPUTATLON OF VARIOUS THERMODYNAMIC PROPERTIES !ENTROPY. 
ENTHALPY, TEMPERATURET PRESSURET SPECIFIC VOLUME. QUALITY, 
AND VISCOSITYI OF STEAM AND WATER ON THE 709 OR 7090 .. 

7090 llnAPMTTR AVAILABLE PRIOR TO JANUARY 1962 

MUL TI PtE T APE rEST ROUT I NE 
THIS SElF LOADING ROUTINE CAN TEST UP TO 20 BLANK TAPES 
AT ONE TIME USING EITHER OR B.OTH CHANNEl A AND CHANNEl B. 

7090 11 r5GPFMSO AVAILABLE PRIOR TO JANUARY 1962 

OFFlIf-IE EDIr FOR FORTRAN MONITOR WITH SOURCE LANG DEBUG 
THIS CORRECTION PROVIDES A NEW OFF LINE EDITOR FOR THE 
PREVIOUSLY DISTRIBUTED DEBUG PACKAGE OF THE FORTRAN 
CO~MITTEE. THE EDITOR WAS PREPARED BY REPlACING THE IBM 
COLUMN EDITOR RECORDS 6,6A,7,7A,8,42A,43,43A,CHAINtlSTH/, 
IIOH! WITH THE DEBUG PACKAGE CORR. 1245 

IBM 7090 P:ROGRAM LIBRARY ABSTRACT 
• ••••••••••••••••••• ;it., ............................................ . 

1090 1122NRNPRE AVAILABLE PRIQ.R TO JANUARY 1962 

FORTRAN DOUBLE PREC [S fON AR ITHMETIC PACKAGE 
ENABLES A FORTRAN PROGRA"'MER TO COMPUTE USING DOUOLE 
PRECISION ARITHMETIC. IA DOUBLE PRECISION NUMBER CONSISTS OF 
ONE weRO FOR THE EXPONENT AND TWO WORDS fOR THE FRACTION. I 
INCLUDES DOUBLE-SINGLE CONVERSION ROUTINES, AND DOUBLE PREC .. 
ElEMENTARY FUNCTION ROUTINES 

7090 1123WPS002 AVAILABLE PRIOR TO JANUARY 1962 

aUP/MY FRONT END CARD FOR 09-7090T C&ANNEl A 
PROTECTS THE FRONT OF A SELF-LOADING 709-7090 BINARY CARD 
DECK FROM DAMAGE IN CASE OF CARD JAMS ON LOADING, AT THE 
SAfoIE TIME LEAVING THE MACHINE CONDITION UNOISTURBED EXCEPT 
FOR THE FIRST THREE CORE LOCATIONS. LOADED BY LOAD CARD 
BUTTON. EXECUTES LOAD CARD BUTTON FOR NEXT CARD. 

7090 1124fJ1LHPRS AVA ILABlE PR lOR TO JANUARY 1962 

P.QlYNCMIAL ROOT FINoeR ROUTINeS 
FORTRAN SUBROUTINE TO fIND THE COMPLEX ROOTS OF A POLYNOMIAL 
WITH REAL COEFFICIENTS .. THE METHOD OF MULLER IS USED. THIS 
ME THOD F I NOS "'UL TI PLE ROOTS. 

7090 1125MlCL IZ AVAILABLE PRIOR TO JANUARY 1962 

INVERSE LAPLACE TRANSFORM, INVERT 
l'HIS SUBROUTINE INVERTS A QUOTIENT OF RelATIVElY PRIME 
P,OLYNOMIAlS WITH REAL AND CONSTANT COEFFICIENTS INTO THE 
REAL-TIMB DOMAIN ACCOROtNG TO HEAVISIDE S PARTIAL FRACTION 
EXPANSION THEOREMS. EITHER THE GENERAL REAL-TIME SOLUTION OR 
THE REAL-TIME SOLUTION VALUATED AT 'DESIGNATED TIME POINTS 
MAY BE OBTAINED FROM THIS SUBROUTINE 

7090 1130RLAI4A AVAILABLE PRIOR TO JANUARY 1962 

SMASHT 
A TWO PASS COMPilER LOAD LNG PROGRAM DESIGNED TO REPLACE THE 
COMPILER-MODIFY AND LOAD PARTS OF THE 50S SYSTEM AND TO 
WORK IN CONJUNCTION WITH THE REMAINDER OF THE 
SOS SYSTEM. 



IBM 1090 PROGRAM LIBRARY ABSTRACT 

7090 113lAS0124 AIJAILABLE PRIOR TO JANUARY 1962 

AOI"IINT ADAMS INTEGRATiON OF DIFFERENTIAL EQUATIONS 
INTEGRATES A SYSTEM OF N SIMULTANEOUS FIRST ORDER DIFF. 
ECUATIONS. 'SUBROUTINE &AS FIVE SEPARATE ENTRIES. 
REQUIRES 219 CELLS. 

7090 llnMAGINT AIJAILABLE PRIOR TO JANUARY 1962 

GENERALIZED INTEGRATION SUBROUTINE 
A SET Of SIMULTANEOUS ORDINARY DIFFERENTIAL EQUATIONS IS 
SOLVED USING EITHER RUNGE-KUTTA OR ONE OF SEVERAL SETS OF 
PREOI CTOft-CORREC T OR FORMULAS. PR ED IC TOR-CORREC TOR FORMULAS 
ARE STARTE:D WITH RUNGE-KUllA POINTS. A VARIABLE INTEGRATION 
INTERVAL WnH ERROR CONTROL CAN BE USED OPTIONAllY WITH 
PREDICTOR-CORRECTOR FORMULAS. USES 473 LOCATIONS. 

7090 1138RWINPS AVAILABLE PRIOR TO JANUARY 1962 

DECIMAL, OCTAL, BCD LOADER 
ALLOWS SELECTIVE INPUT WlTH A SINGLE CALL STATEMENT. AND 
ALLOWS FOR CHANGES IN VALUES WHICH WERE NOT ORIGINALLY 
DESIGNATED AS INPUT .. REQU,IRES 612 WORDS OF STORAGE WITH 
ALL TEMPORARIES SElF-CONTAINED. 

1090 114.5ERTSDA AVAILABLE PRIOR TO JANUARY 1962 

TIME SERIES DECOMPOSITION AND ADJUSTMENT 
FORTRAN PROGRAM TO ADJUST SEASONAL AND IRREGULAR TIME SERIES 
TO A FORM THAT SHOWS PRIMARILY THE TREND-CYCLICAL MO\lEMENTS~ 

SEASONAL FACTORS. IRREGULAR FLUCTUATIONS AND MANY SUMMARY 
MEASURES USEFUL IN TIME SERIES ANALYSIS ARE COMPUTED HI THE 
PROCESS.: BAS ICAll Y ADAPT AfION OF TENNESSEE VALLEY AUTHOR 1 TY 
PROGRAM lTV TSOAI TO BK 104. PROGRAM ALSO EXTENDED TO PERMIT 
/11 ADJUSTING FOR DElIVERY DAYS AND 121 F tTT ING LEAST SQUARES 
TREND LINE AS FORECASTING A[D .. CORR./1116 

1090 1146AMPLOT AVAILABLE PRIOR TO JANUARY 19bZ 

GENERALIZEO PLOT ROUTINE 
THIS ROUTINE IS USED TO GENERATE AND LABEL GRAPHS 
FOR THE SC 4020 MICROFILM RECOROER .. COMMANDS ARE WRITTEN 
ON TAPE ... THE ROUTINE WILL PERFORM THE SCALING REQUIRED 
AND PLOT· SETS OF POINTS WHOSE COORDINATES ARE GIVEN IN 
flOATING POJ.NT FORM. GRID LINES MAY BE SPECIFlEn TOGETHER 
W[ TH A FORMAT TO CONTROL THEIR LABelLING. IT IS POSSIBLE 
TO PRINT HORIZONTAL AND VERTICAL TITlES. 
USES 1B06 StORAGES. 

IBM 7090 PROGRAM LIBRARY ABSTRACT 

7090 1149AS0123 AVAILABLE PRIOR TO JANUARY 1962 

LARGE DOUBLE PRECISION SU'ULTANlOUS [CUATION SOLVER 
AND DETERMINANT EVALUAfORCGhUSSIAN ELIMINATION USED 
TO SOLVE THE SIMC E-UATlONSCINPUT AND OUTPUT ARE SINGLE 
PRECISION .. SUBROUTINE &AS HRE!:: ENTRIES. CORR./1I8D 

1090 11SORLRATF AVAILABLE PRIOR TO JANUARY 1962 

TAYlOR SERIES RATIONAL FUNCTION CURVE FITTING 
FINDS THE COEFFICIENT OF A RATIONAL FUNCTION BY THE 
TAYlOR SERIES "'ETHOO. CORR.1214 

7090 11580RCPSl AVAILAOLE PRIOR TO JANUARY 1962 

CRITICAL PATH AND RESOURCE SUMMARY CALCULATION 
CALCULATES CRITICAL PATH PARAMETERS FOR EAC ... JOB AND THE SUM 
OF EACH RESOURCE IN USE AT ANY TIME, DURING THE SPAN OF A 
GIVEN PROJECT OF N JOBS .. 6 TAPES REQUIRED. 

7090 116<:lRCRTRC AVAILABLE PRIOR TO JANUARY l<)62 

ROOT TRACING 
ENABLES ONE TO LOCATE THE ZEROES UF NON-LINEAR FUNCTIGNS, THE 
LOCUS OF CCMPLEX ROOTS OF A CHARACTERISTIC EQUATION WITH A 
REAL PARAMETER, AND TO FINO THE LOCUS OF AN "I-DIMENSIONAL 
VECTOR, USING SUBROUTINES DYF AND ODE. 

7090 1175WDSTOP AVAILABLE PRIOR TO JANUARY 1962 

UNLCAIl All TAPES 
ONE-CARD SElF-LOAOING PROGRAM ACERTAINS WlllCH TAPE UNITS 
ARE IN READY STATUS, THEN ISSUES REWINlJ-AND-UNLOAO 
INSTRUCTIONS FOR THOSt TAPE. UNITS 

1090 1117URGA~A AVA[LABLE PRIOR TO JANUARY 1962 

NOR~AlllEO INCOMPLETE GA"'MA FUNCTION \.jITt! POISSON TERM 
GIVI:r-l A AND X, POSITIV[-REAL OR !ERO. THIS SUBROUTINE wILL 
CO~PUTE THE NORMALIZED INCOMPLETE GAMMA FUNr.TION 

GAM/A.X/-GA"'MA/A,XIIGAMMA/A,O/, WHERE GAMMAlA,XI IS DEFINED 
AS THE INTEGRAL FROM X TO INFINITY OF EXP/-UI TIMES U TO THE 
IA-1IlH POWER OU.. SUBROUTINE ALSO EVALUATES THE POISSON TERM 
AND EXTENIJS THE UPWARO RANGE OF SoA 516 ABOVE 100.. ACCURACY 
1S USlJALLY BETTER THAN 0.000001. TIM[NG IS OPTIMIZED BY 
CHOICE OF J-IeTHOo AS A FUNCTION OF REGION. AVER .. ABOUT IS M. S. 
GAMA CAN ALSO GIVE PROBABILITIES FOR CHI-SQUARE DISTRIBUTION. 

1090 11820VCIR AVAILABLE PRIOR TO JANUARY 1962 

CIRCULAR AND ElllPTJ.CAL COVERAGE FUNCTION 
COMPUTES THE OFFSET CIRCLE PROBABILITY FUNCTION-HERE 
CAllED THE CIRCULAR COVERAGE FCN •• P/R.DI - OR THE FCN. 
V/K.el, WHICH REPRESENTS THAT PORTION OF AN ELLIPtICAL 
OISTRIBUlIION OVER A CIRCLE CENTERED AT THE ORIGIN. 
ACCURACY- PROBABIlIT.IES CORRECT TO 6 DECIMAL PlACES. 
AVERAGE TIME - 6 MILLESECCNDS PER CASE .. 

1090 1194ERMPR3 AVAILABLE PRIOR TO JANUARY 1962 

STEPWISB MUll ~ REGRESSION WITH VARIABLE TRANSFORMATIONS 
TRANSFORMS RAW INPUT DATA AND PERFORMS A STEPloiISE MULTIPLE 
REGRESSION UPON THE TRANSFORMED DATA .. THE TRANSFORMED DATA 
CONSISTS OF M SETS CONTA[NING N INDEPENDENT VARIABLES AND ONE 
DEPENDENT VARIABLE .. A WEIGHTING FACTOR CAN BE ASSOCIATED WITH 
EACH SET OF DATA .. A SUBSET OF REGRESSION COEFFICIENTS FOR K 
VARIABLES, K LESS THAN OR EQUAL TO "I, WILL BE OBTAINEO WHICH 
ARE SIGNIF[CANT AT A GIVEN LEVEL OF SIGNIFICANCE. 
SIMILAR TO ER MPRZ, D[ST .. 41 .. AllOWS MAX. OF 130 REGRESSION 
VARIABLES .. REQUIRES J2K CORE AND 3 TAPES .. 

7090 119SIKLP90 AVAILABLE PRIOR TO JANUARY 1962 

1090 LINEAR PROGRA~MING SYSTEM - SUCF.SSOR TO SCROL 
LP/90 IS A COMPLETE PROGRAMMING AND OPERATING SYSTEM INCLUD-
ING A SYSTEM ASSEMBLER. ALL 110 STANDAROllED AND CENTRALIZED 
--OVER 30 AGENDA ITEMS, ELABORATE DATA INPUT AND OUTPUT .. 
ROWS AS WElL AS COLUMNS MAY HAVE MNEMONIC NAMES. 
-VERY FAST DUE TO IMPROVED 1/0 AND ALGORITHMIC TECHNIQUES. 
FEATURES DOUBLE PR[CISION. HANDLES 1024 ROWS. BUlL T-[N PRO­
VISIONS SIMPLIFY DEBUGGING MACHINE, PROGRAMMING AND FORMULA-
TION ERRORS.: CORR. DIST .1213 

7090 1196LLIPLV AVAILABLE PRIOR TO JANUARY 1962 

LINCOLN IPLV INTERPRETIVE SYSTEM - 709,7090 
TC EX.ECUrE PROGRAMS WRITTEN IN IPLV AS DESCRIBED [N RAND 
C(;RP PAPERS, P-1929.P1891,P191B,1960. THE SYSTEM CONTAINS AN 
AssrMBLER, INTERPRETER, TRACE, AND DUMP. SEE LONG DESCRIP­
TION OF HOW TO RUN SYSTEM. TAPE DENSITIES MUST BE SET EX­
Tf:!lNALLY ON THE 7090. ASSEMBLY OF SAP DECK PRODUCE-S SYMBOL 
TABLE, HI NARY DECK, 2 WRITE TAPE CARDS, CALL & FIX. RESUME, 
TR TO START CARD. BINARY DECK MUST FOLLOW UPPER BINARY OCTAL 
LOADER. CORR .. 1223 

1 RI-! 1090 PROGRAM LIBRARY ABSTRACT 

7090 1197LLBAM AVAI,LABLE PRIOR TO JANUARY 1962 

BOOLEAN ALGEBRA MINIMIZER 
FINDS THE TWO-LEVEL MINIMUM SUM OF PRODUCTS OR PRODUCT OF 
SUMS FORH FOR SETS OF SIHULTANEOUS BOULEAN EQUATIONS.. HAS 
THE CAPABILITY OF MINIMIZ ING UP TO 36 SIMULTANEOUS BOOLEAN 
ECUATIONS, EACH OF WHICH CONTAINS UP TO 36 INDEPE.NDENT 
VARIAf!LES. 

1090 119.9PEIOLO AVAILABLE PRIOR TO JANUARY 1962 

TO ASSIGN TAPE UNIT USAGE OTHER THAN THAT WHICH IS 
STANDARD IN IB SOS 

1090 1204MACURE AVA I LABLE PR 1 OR TO JANUARY 1962 

N DIMENSIONAL TABLE LOOK UP 
GIVEN THE ARGUt",ENTS XIII, X/2/, ..... , XINI COMPUTE 
Y - FIXll" '1,./21, ...... , XlN/! BY lINE/l.R INTERPOLATION 
FRO"" A TABLE OF XS.. IF OESiRED, THIS PROGRAM WIll 
ALSO EXTRAPOLATE ON THE UPPER ANO LOWER 1I1-1[T. 

7090 1205NUDEQ AVA[LABLE PRIOR TO JANUARY 1962 

ORDINARY DIF,F. EQUNS.50LUTlON IRUNGE-KUllAI 
TO INTEGRATE STEPWISE,A SET OF,N SIMULTANEOUS 
FIRST ORDER DIFFERENTIAL EQUATIONS USING GIll,S 
VARIATION OF THE RUNGE-KUTTA MF.THOll. 

7090 1206NULEQ AVAILABLE PRIOR TO JANUARY 1':162 

LINEAR ECUATlONS SOLUTION FAP CODED 1090 
THIS PROGRA~ SOLVES THE f~ATR[X EQUATION AX-B 
WITH AN ornON ALSO TO EVALUATE THE DETERMINANT OF A. 
THE GAUSS ELIMINATION METhO~ IS USED. THE MATRICES 
ARE NORMAlllEO ROW-WISE,ThE A MATRIX IS REDUCEO TO 
TRIANGULAR FORM AND X/ItKI IS COMPUTED. B IS TRANSFORMED 
INTO X AND LE/IVES PRODUCT OF THE DIAGONAL ELEMENTS AS 
T~E O[lERl-ltNANT OF A~ 
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IBM 709.0 P:ROGRAM LIBRARY ABSTRACT .............. , ........................................................... . 
7090 12!lItMOLD AVAILABLE PRIOR TO JANUARY 1962 

Ie HOD LOADER 
EDITS AN 11,5 SOS PUNCH SQUOlE TAPE AND A MOD PACKAGE OF 
CONTROL CARDS AND MODIFICATIONS TO PRODUCE AN A3.S0S PROGRAM 
INPUT TAPE.. ELIMINATES PUNCHING SQUOlE DECKS AND CARD TO 
TAP[ OPERATIONS IN P.ROOUCING AN A3 SOS PROGRAM INPUT TAPE .. 

7090 1212MFAOVC AVAILABLE PRIOR TO JANUARY 1962 

ANALYSIS OF VARIANCE OR COVARIANCE 
COMPUTATIONS FOR ORTHOGONAL OR NON-ORTHOGONAL DATA 'AND FOR 
ANY STATISTiCAL OESI.GN .. 

7090 12 t7NUTRAK AVAILABLE PRIOR TO JANUARY 1962 

ERROR DETECTION SUBROUTINE 
THIS ROUTINE Will TRACE BACK THROUGH THE SEQUENCE 
OF SUBROUT INE CALLS AND OUTPUT SElECTED ARGUMENTS 
MAKING USE OF TJ-lE STANDARD ERROR FEATURE IN FORTRAN 
AND FAP .. 

7090 12 rBNUSNUP AVAILABLE PRIOR TO JANUARY 1962 

7090 INPUT lOUT PUT PACKAGE 
TO PReVIOE THE FAP CODER WITH A MEANS OF UTILIZING 
FORTRAN I.NPUT/OUTPUT ROUTINES IN A FAP PROGRAM TO 
PERFORM THE FOLLOWING FUNCTIONS ..... 
READ INPUT TAPE, WRITE OUTPUT TAPE, READ CARDS, 
PUNCH CAROSt-PRINT,READ BLNARY TAPE, WRITE BINARY 
TAPE, BACKSPACE TAPE, WRITE AN END OF FILE, 
ReWIND TAPE .. 

7090 12ZBNOE I AVAILABLE PRIOR TO JANUARY 1962 

EXPONENTI AL INTEGRAL. 
FORTRAN PROGRAM COMPUTES EXPONENTIAL INTEGRAL TO wITHIN 
ERROR, FLGEI. DEFINED BEFORE EACH USE. IF UNSUCCESSFUL 
IN ACHIEVING SPECIFIED ERROR, A PRINT OUT OCCURS SHOW­
ING SIZE OF LAST TERM OF SERIES APPROXIMATION. 

IBM 7090 PROGRAM LIBRARY ABSTRACT ....................................................................... 
7090 12291QCSOS AVAILABLE PRIOR TO JANUARY 1962 

SCS PROGRAM LOADER .. CAllS IN A SELECTED SOS PROGRAM 
FROM A MASTER SQUOZE TAPE, MODIFIES PROGRAM VIA &&90 95 459 
/IF DESIREDI AND TRANSFERS THE SELECTED PROGRAM TO SYSPrT/A31 
• ALTER CARDS MAY BI3 INCLUDED ON MASTER TAPE. ANY ALTERS IN 
CARD READER WIll BE INSERTED lI~MEDIATELY PRIOR TO ENDMOD .. 
SENSE Swl.TCH 6 IS USED TO OBLITERATE GO CARD FOllOWING SQUOZE 
IF OR PUNCH SQUOIE ONLY/. LOAD TAPE IS SIMULATED AT END OF 
THIS lOADER PROGRAM.. E1T~ER A GO OR PS CARD FOLLOWING JOB 
CARD IN READER DETERMINES ACTION. 

1090 1230EOGAS4 AVAILABL,E PRIOR TO JANUARY 1962 

4-PDINT GAUSSIAN INTEGRATION SUBROUTINE 
A FORTRAN FUNCTION TYPE SUBROUTINE USED AS GAS4/FCN,A.SI 
TO EVALUATE A 4-POINT GAUSS-LEGENDRE APPROXIMATION TO THE 
INTEGRAL FROM A TO B OF FCN, WHICH IS A FORTRAN FUNCTION­
TYPE SUBROUTINE. 

7090 1235RIWICO AVAILABLE PRIOR TO JANUARY 1962 

DIFFERENTIAfICN OR INTERPOLATION 
THE FORMULA FOR NUMERICAL INTERPOLATION OR 
OIFfERENTIATION OF A GENERAL TABLE CAN BE REPRESENTED AS THE 
SUM OF fERMS CONSISTING OF A COEFFICIENT 
rl~ES A TABLE ENTRY .. THIS SUBROUTINE PRODUCES THE COEFFI­
C IENTS FOR AN N POINT FORMULA FOR INTERPOLATION OR FOR ANY 
DEGREE DIFFERENTIATION, INDEPENDENT OF THE TABLE OR TABLES 
OF ORDINATES WITH WHICH IT MAY BE USED. ON ENTRY TO THE 
SUflROUTlNE, All THAT IS NEEDED IS THE TABLE OF ABSCISSAE 
AND THE POINT OF EVALUATION .. 247 CELLS OF PROG. AND CONSTANTS 

7090 1236IBCURV AVAILABLE PRIOR TO JANUARY 1962 

PROGRAM CURVES • 
THIS PROGRAM GIVES COORDINATES OF POINTS ON A CURVE 
DEFINED BY AN EQUATION OF THE FORM F/X,YtIK/-O WHERE 
ZK ARE THE PARAMETERS ENTERING THE FUNCTION,/K-l,2,3,4/ .. 
OUTPUt IS IN LIST FORM AS WEll AS SUITABLE FOR PlOTlING .. 

IBM 7090 PROGRAM LIBRARY ABSTRACT ......... ' ............................................... ~~ ......... . 
7090 12380RTOSS AVAILABLE PRIOR TO JANt(ARY 1962 

TRANSIENT' OR STEADY STATE TEMPERATURES 
A 3-DIMENSIONAL HEAT TRANS FEll CODE. WILL FINO TIME 'DEPENDENT 
TEMPERATURE DISTRIBUTION IN NONHOMOGENEOUS IRREGULAR BODIES .. 
TREATS SURFACE-TO-SURf::ACE ANO SURFACE-TO-BOUNDARY RADIATION. 

1090 1239BEPIP AVAILABLE PRIOR TO JANUARY 1962 

BELL LABS PERMUTAT ION INDEX PROGRAM 
ARODUCES FROM INPUT BIBLIOGRAPHIC DATA A FOUR-PART 
DOCUMENT INDEX.. THE PRINCIPAL PART IS A PERMUTED 
TITLE INDEX WITH A I20-CHARACTER LINE. ALSO OUTPUT 
ON THE SAME TAPE AS THE PERMUTED INDEX IS A COMPLETE 
BIBLIOGRAPHV OF THE INPUT DATA. THE OTHER TWO 
INDEXES ARE OUTPUT AS A MIXED CARD FILE OF III AUTHORS 
AND 121 PROJECT NUMBERS.. EXCEPT FOR THE BE SYS INPUT, 
OUTPUT AND TAPE CONTROL ROUTINES, THIS IS AN 
1 NDEPENOENT PROGRAM. 

7090 1240ERBROl 

CRYSTAllOGR4PSIC PROGRAM 
THIS USES THE DIAGONAL 

A'IULABlE PRIOR TO JANUARY 1962 

TER"'S OF THE REGRESSION MATRIX ONLY .. IT IS 
BASED ON NUXR5, WHICH IS USEO O!i THE 704 .. 
THE PROGRAM AllOWS SPACE FOR ABOUT 100 ATOMS 
1N TH~ ASOMMETRIC UNIT AND AN UNLIMITED NUMBER 
OF REFLECTIONS. IT IS SUITABLE fOR USE WITH 
ANY OF THE 230 SPACEGROUPS, AND HANKlES X-RAV 
AS WElL AS NEUTRON DIFFRACTION DATA. 
n IS INTENDED FOR USE WITE. HE 113 FORTRAN MONITOR. 

7090 124IM.6,DSMl AVAILABLE PRIOR TO JANUARY 1962 

MADSMI CURVE SMOOTHING ROUTINE 
THIS POINT SMOOTHING ROUTINE USES A METHOD OF 
AVERAGING THREE PARABOLAS. FOR EACH SMOOTHED POINT, 
THE NINE CLOSEST GIVEN POINTS ARE OBTAINED. EACH 
PARABOLA THEN IS CONSTRUCTED THROUGH THREE OF THESE 
POINTS. 

IBM 7090 PROGRAM LIBRARY ABSTRACT 

1090 124251 PYFT AVAILAI3LE PIUOR TO JANUARY 1962 

POL YNCMIAL FIT 
A LEAST SCUARES FIT OF A POLYNOMIAL ECUATION, Y-P/X/, 
OF DEGRee LESS THAN OR EQUAL TO 15 TO A GIVEN SET OF DATA 
POINTS IX I, Y II FOR BOTH THE EQUAL A!\ID UNEQUAL WEIGHT CASES 

7090 1243SLLSQR AVAILABLE PRIOR TO JANUARY 1962 

lFAsr SQUARES 
LFAST SQUARES SOLUTION TO NORM.aI. EQUATIONS WITH NUMBER OF 

7090 1248MDSCD AVAILABLE PRIOR TO JANUARY 1962 

SMOOTHED ORDINATE AND DERIVATIV[ 
HIE S~OOTHED VALUES OF THE OEPENDENT VARIABLE. 
THE FIRST DERIVATIVE, OR IWTH ARE COMPUTED AT 
ECUAL INTERVALS OF THE INDEPENDENT VARIABLE FROM 
LEAST SQUA!l:ES PARABOLAS FITTED TO SUCCESSIVE 
LEAST SQUARES PARABOLAS FITTED TO SUCCESSIVE 



AETRA 

(l) Code Originated by: 
Atomics International 
Division of North American Aviation, Inc. 

(2) Computer: (Language) 
709OlfORT~ 

(3) Description of Code: (Indicated status, if known) 

(090 Nuclear Code 

To adjust cross-section data based on data from a critical experiment 
involving fission foils and oscillator measurements. [n use, 
available. 

(4) References: 
~ Nuclear Codes" 

7090 Nuclear Code 

(I) Code Originated by: 
Atomi.cs International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The basic purpose of this code is to compare the costs of various 
fuel cycles. AIMFIRE uses non-spatial two-group theory to 
lHcdict kef! as a function of burnup. Options are available by 
which changes in certain heterogeneous effects with burnup can 
be taken into account. The code contains a library of fast and 
thermal microscopic cross-sections, decay constants, and 
fission yield~ for 40 isotopes. The present version is designed 
to investigate uranium fuel systems. 

(5) Approximate Performance: 
About 2 seconds per cycle. each cycle divided into three parts. 

(6) References: 
~laine, "AIMFIRE, A Fuel Economics Code", NAA­

SR-6706 (l96I). 

(7) Material Available: 
1. NAA-5R-6706. 
2. FORTRAN source deck. 

Note: The information given above was abstracted from NAA-SR-
6706. 

AIM-b 7090 Nuclear Code 

(I) Code Originated by: 
Atomic s Internationa 1 

(2) Computer: 
7090 (FORTRAN, F AP) 

(3) Description of Code: 
AIM-6 is a one-dimensional diffusion theory code with options 
similar to those of FOG, except for the buckling iteration program. 
A Ebrary of microscopic cross section data is utilized to form the 
macroscopic cross sections. In addition to the searches available 
to FOG, a concentration search on one or two elements is 
permitted. An extensive data edit is available. 

(4) Restrictions or Limitations: 
There must be no more than 101 spaces nor more than 18 energy 
groups. Only downscattering is permitted, but can be from a given 
group to any lower group. 

(5) Approximate Performance: 
For a 16 group, 101 mesh point problem, 3 minutes would be a 
typical time for a single problem, although times may be as low 
as 30 seconds. 

[6) Reference: 
~Flatt, D. C. Baller, "The AIM-6 Code", NAA Program 

Description. January. 1961. 

(7) Material Available: 
I. NAA Program Description. 
Z. FORTRAN-FAP source deck. 

B - 7090 Nuclear 

7090 Nuclear Code 

(I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The AIREK code is designed to solve the reactor kinetics 
equations with respect to time. The mathematical method used 
is that developed by E. R. Cohen ("Some Topics in Reactor 
Ki.netics" - Sec. Geneva Conf., p. 629. 1958). 

(4) Restrictions or Limitations: 
THe maximum number of differential equations that can be solved 
simultaneously is 50. Within this limitation, there may be i 
delayed neutron groups, 0 < i:S: 25, and n other linear feedback 
equations,0'5n':549-i. 

(6) References: 
~artz, "Generalized Reactor Kinetics Code AIREK-II", 

NAA-SR-MEMO 4980 (1959). 

(7) Material Available: 
1. NAA-SR-MEMO 4980 and Addendum. 
2. FORTRAN source deck. 

Note: The i.nformation given above was abstracted from NAA-SR­
MEMO 4980. 

CLOUD 7090 Nuclear Code 

(1) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The CLOUD code calculates the external gamma-ray dose rate and 
total integrated dose resulting from the continuous release of 
radioactive materials to the atmosphere. Meteorological parameters 
such as wind velocity. lateral and vertical diffusion parameters, 
Btability parameters and the presence of physical boundaries such 
as a ground surface and a temperature inversion layer, are 
considered. Decay of the source material is described either by 
the use of a simple parent-daughter decay scheme or by a Way­
Wigner type relationship. 

(4) Restrictions or Limitations: 
A 32K memory is required. 

(6) Reference: 
~Duncan, "CLOUD, An IBM 709 Program for Computing 

Gamma-Ray Dose Rate from a Radioactive Cloud", 
NAA-SR-MEMO 4822, 1959. 

(7) Material Available: 

1. 

2. 

3. 

I. NAA-SR-MEMO 4822. 
2. FORTRAN source deck. 

7090 Nuclear Code 

Nuclear Code 

Name of Code: EQUIPOISE - 3: A Two-Dimensional, Two-Group, 
Neutron Diffusion Code for the IBM 7090 Computer. 

Cornpute.r: IBM 7090 

ABSTRACT: 

Equipoise - 3 is an IBM-7090 FORTRAN programmed code for the 
solution of two-group, tWO-dimensional, neutron diffusion equations. 
A maximum of 2100 mesh points may be used, and the code will solve 
problems in either rectangular or cylindrical geometry. Logarithmic 
derivative boundary conditions are allowed, and removal of neutrons 
from both groups is permitted. 
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FOG 7090 Nuclear Code 

(I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) D~scription of Code: 
The FOG codes arc one-dimensional neutron diffusion theory 
codes. The difference equations used are designed in conserve 
neutrO:1S i,< cyli:r.drical and spherical geometry. The principal 
options available include calculation of the adjoint flux, five 
different criticality searches, and choice of one of nine possible 
sets of boundary conditions (including energy-dependent extra­
polation lengths). In addition, an automatic calculation of 
extrapolation parameters is permitted, and there is available a 
buckling iteration program for a fully-reflected, right circular 
cylinder. 

(4) Restrictions or Limitations: 
Only macroscopic input data is permitted. From one to four 
energy groups are permitted, and up to 239 mesh points and 40 
regions. Scattering is permitted only to the next lower group. 

(5) Approximate Performance: 
Varies widely, but execution time Illay generally be expected 
to be less than 30 seconds. 

(6) Reference: 
~Flatt, "The FOG One-Dimensional Diffusion Equation 

Codes", NAA-SR-6104. 1961. 

(7) Material Available: 
1. NAA-SR-6104. 
2. FORTRAN source deck. 

7090 Nuclear Code 

(1) Code Origil'.ated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The FORM, or FORTRAN-MUFT, code is a fourier transform 
slowing-down code quite similar to the MUFT-4 code, but con­
tair.~ng some additional options, inc luding the option of changing 
cross sections in the 54 group library at execution time. Library 
editing routines are included as auxilary codes. 

(4) Restrictions: 
A 32K memory and 2 tape units are required. 

(5) Approximate Performance: 
About 5-6 seconds. 

(6) References: 
~icGoff, "FORM, A Four~er Transform Fast Spectrum 

Code for the IBM-709", NAA-SR-MEMO 5766 (1960). 

(7) Material Available: 
1. NAA-SR-MEMO 5766. 
2. FORTRAN source deck. 

~: The information given above was abstracted from NAA-SR­
MEMO 5766. 

FOR TRAl.~ SNG 7090 Nuclear Code 

(I) Code Originated by: 
Atomics inter-national 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
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This code is a revision of an earlier code written by Argonne 
National Laboratory (Ref. 4S0/AMDI07 by J. E. Denes). The 
pr~!1cipal chang~s that'were made were to eliminate use of drums 
and anyon-line printing, as well as to increase the size of the 
dilnension statements. In addition to the regular flux cal­
culations in plane. spherical, and cyEndrical geometry, various 
criticality searches are permitted. 

(Continued on next column) 

(4) Rest::'ictions or Limitations: 
A 32K memory is required. Up to 100 space intervals and 20 
energy groups may be used. 

(6) References: 
~;;lson, "The Sn Method and the SNG and SNK Codes", 

LA T-I-159, 1958. 
2. B. J. Lemke, "FORTRAN SNG Code". NAA Program 

Description, 1959. 

(7) Material k/ailable: 
1. NAA Program Description. 
2. FORTRAN source deck. 

7090 Nuclear Code 

(I) Code Originated by: 
Atolnics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The FUGUE code computer steady-state wall and bulk fluid 
temperature, void fraction, and local pressure in liquid-cOOled 
closed channels in which the heating rate is specified. The 
required relationships are expressed in general. non-
dimensional form and combined in an internally consistent manner 
to allow predictions for a variety of coolants and specified 
operating conditions. 

(5) Approximate Performance: 
A maximal problem requires about I minute on the 7090. 

(6) References: 
~ichardson, "FUGUE", NAA Program Description, 

1960. 
2. R. C. Noyes, F. Bergonzoli, J. E. Gingrich, "FUGUE, A 

Non-Dimensional Method for Digital Computer Calculation of 
Steady State Temperature, Pressure, and Void Fraction in 
Fipe Flow With or Without Boiling", NAA-SR-5958, 1961. 

(7) Material Available: 
1. NAA Program Description. 
2. FORTRAN source deck. 

GAM-J 

(I) Code Originated by: 
General Dynamics Corporation 
Generol Atomic Division 

(2) Computer: (language) 
70901FORT~ 

(3) Description of Code: (Indication of status, if known) 
CalcUlates j-ew- and multi-group cross-sections using the PI 
equotions. A full scattering matrix is included for both Po 
and PI scattering terms. Resonance absorption is treated by 
the methods developed by L. W. Nordheim. 

(4) References: 

7090 Nuclear Code 

G. D. Joonou, J. S. Dudek, "GAM-I: A Constont PI Multigroup Code 
for the Calculotion of Fast Neutron Spectro and Multigroup Constants", 
GA-1850, 1961. 

GRACE-I 7090 Nuclear Code 

(I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
GRACE-I is a multigroup, multiregion. gamma-ray attenuation 
code designed primarily for computing gamma-ray heating and 
gamma-ray dose rates in multiregion finite or setni-infinite slab 
shields. A different buildup factor may be specified for each 
source region considered. 

(4) Restrictions or Limitations: 
If a 704 is used, at least an 8K tnemory is required. As many as 
30 regions, 10 mesh points per region, 20 gamma-ray energy 
groups. 10 shield materials, and 5 material buildup factors may 
be ir.cluded in a sbgle calculation. 

(Continued on next page) 



(5) Approximate Performance: 
A sample problcm involving I source region, 9 mcsh pOints and 1 
energy group required. 65 minutes on the 709. 

(6) Reference: 
~Dullcan, A. B. Speir, "GRACE 1, An IBM 704-709 

Program Designed for Computing Gamma-Ray Attenuation and 
Heating in Reactor Shields", NAA-SR-3719, 1959. 

(7) Material Available: 
1. NAA-SR-3719 (A listing of the FORTRAN source program is 

b this document). 
2. FORTRAN source dcck. 

7090 Nuclear Code 

(1) Code Originated by: 
Atomks international 

(2) Computer: 
7090 (FOR TRAN) 

(3) Descr:nl;'[):-;. of Code: 
GRACE-TI :'0:; ... mult:zroup, multircgion, gamma-ray attenuation 
code which comp\~tc5 the total dose rate or heat generation rate 
tram c;lr . ..'r a spr.er:'cal or a cylindrical source. The source, 
which may be located in either the central region of the system 
or in a concentric shell region surrounding: it, may be uniform, 
ex.ponential, or have a polynomial variation in the radial 
direction. In the case of cylindrical geometry, it may also have 
a polynomial var~ation i:l the axial direction. 

(4) Restrictio:1s or Limitations: 
If \lsed on the 704, at least a 16K memory is required. As many 
as 22 re£~or'.s, 10 mesh points per region, 20 gamma-ray energy 
groups, 20 sh£eld nldLerials, and 20 m::.teri::.l buildup factors may 
be included in a single calculation. 

(5) Approximate Performa:;lce: 
A sample problem required 3.64 minutes on the 709. 

(6) Ref~re~ce: 

~Duncan, A. B. Speir, "GRACE-II, An IBM 709 Program 
for Comput~r..b Gamma-Ray Attenuation and Heating in 
Cy'.ir'.drical ar.d Spherical G,-ometrics", NAA-SR-MEMO 4&49, 
1959. 

P) Material Available: 
1. NAA-SR-ME~0.46-19. 

2. FORTRA:i source deck. 

(1) Code Originoted by: 
International Business Machines Corporation 

(2) Computer: (language) 
7090 (SAP) ---

1090 Nuclear Code 

(3) Description of Code: (Indication of status, if known) 
Revision o~ PDQ-2 which eliminates need for use of computibility 
package. Handles up to 5000-5500 mesh points. 

7090 Nuclear Code 

(I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Descript.ion of Code' 
The PERT code is a perturbation theory code designed for use with 
the AIM-5, AIM-6, and FOG codes. Punched card output from 
these codes is used as input to the PERT code. Using cross section 
data, fluxes, and adjoint fluxes, the relation change in keff may be 
calculated. Cross sections may be weighted with the adjoint flux 
and/or flux. The neutron lifetime for the delay groups may also be 
calculated. 

(4) Restrictions or Limitations: 
A linear perturbation theory is used for the calculations of the 

relative change in :eff' 

(Continued on next column) 

B - 7090 Nuclear 

(5) Approximate Performance: 
Generally less than 30 seconds for an l8 group prublem. 

(6) Reference: 
~Flatt, "PERT", NAA Program Description, January, 

1961. 

(7) Material Available: 
1. NAA Program Description. 
2. FORTRAN ROUrCe deck. 

NORC Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
NORC 

:3) Dcscription of Code: 
Elastic scattering transfer cross-sections are calculated using 
mass no., lethargy spectrum, and Legendre expansion cofficients 
for differential elastic scattering cross-sections. Thccomputed 
cross-sections for a given element arc placed on a library tape 
upon which as many as 30 clements may be accumulated. 

(4) Restrictions or Limitations: 
A maximum of 99 groups and 30 elements are allowed. 

(5) Approximate Performance: 
I hour. 

(6) References: 
Sununary, September, 1958. 

7090 Nuclear Code 

(l) Code Originated by. 
Atomics inte:rnational 

(2) Com:n:tcr 
7090' (FORTRAN) 

(3) Dcscl'~?tioc. of Code. 
The mOl~ocl1crgctic ne-.J.tron transport equation is solved using the 
discrete Sn method for a one-dimensional plane cell. Various 
cell ])r0pe~tie;; a .... e computed. Emphasis is placed upon ease in 
running m· ... ltiple cases, and, in case of lack of convergence with­
in the specified r.umber of iterations, upon restarting a problem 
at a latcr date. 

(4) Restrictions or Limitations: 
ihc code is limited to a single energy group, 100 regions, 100 
intervals, and plane geometry. The order of approximation must 
be 2, 4, 6, or 8. 

(5) Approxirc.ate Pcrformanc e. 
The runni.ng time is generally less than one minute. A sample 54 
problem involving 7 mes!1 points required 21 seconds, including 
loading the program into memory. 

(6) Refcrences: 
~ernke, "SAIL", NAA Program Description, February, 

1961. 
2. B. Carlson, "Numerical Solution of Trans:en~ and Steady_State 

::--Jeutron Transport Problems", LA-2260 (1960). 

(7) Material AV.J.ilable: 
1. NAA Program Description. 
2. FORTRAN source deck. 

51 Z Z LE 

(I) Code Originated by: 
Atomics Inlerna>ional 
Division of North American Aviation, Inc. 

(2) Computer: (Language) 
7090i'0iiTRAW-

(3) Description of Code: (lndicotion of status, if known) 

7090 Nuclear Code 

One-spoce dimension, 18 group diffusion theory calculation After calculotion 
at t:cO, number of groups moy be reduced to I to 6 groups. First version of code 
was primarily intended for fast reactor calculations, but later versions have 
appeared for thermal calculations. In production, available. 

(4) References: 
"FORTRAN Nuclear Codes" 
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S4 CYLINDRICAL GEOMETRY CELL CODE 

(1) Code Originated by; 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Desc::-iption of Code: 

7090 Nuclear Code 

This code solves the one_dimensional monoenergetic Boltzmann 
eqtla~ion in cyliildrical geometry, using the S4 approximation. In 
additi.or. to th~ flux distribution, cell-averaged parameters are 
computed. An input gues to the flux may be used or a diffusion 
calculation may be performed to provide an initial guess. In 
addition, when running multiple cases, the converged flux frolTI 
the previous case may be used. 

(4) Restrictions or Limitations: 
The present restrictions are 100 regions and 400 intervals. With 
these dimensions, a 32K memory is required. 

(5) Approximate Performance: 
About IS seconds for a 50 mesh point problelTI. 

(6) References: 
~ern.ple, "54 CYLINDRICAL GEOMETRY CELL CODE", 

AMTD-IC'4, 1961. 

(7) Material Available; 
1. AMTD-I04. 
2. FORTRAN source deck. 

TEMPEST 

(1) Code Originated by: 
Atomics International 
Division of North American Aviation, Inc. 

(2) ComplJter: (language) 
769OTFCiRT~ 

(3) Des.cription of Code: (Indicated statlJ;', if known) 

7090 Nuclear Code 

Thermal cross-section, Wigner-Wilkins or Wigner eqlJotiom. 111 
lJse,ovailable 

(4) R<!fcrence,: 
'ii'FoRfkAN Nuclear Codes" 

TEMPEST-II 7090 Nuclear Code 

( I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) DescriptioI'. of Code: 
TEMPEST-II is a neutron therma,lizatlon code based upon the 
Wigner-Wilkins approximation for light moderators and the Wilkins 
approximati.o!"_ for hl"avy moderators. A Maxwellian distribution 
may also be used. The model used lTIay be selected as a function 
of energy. The second-order difierer..tial equations are integrated 
directly rather than transforming to the Riccati equation. The code 
provides microscopic and macroscopiC cross-section averages 
over the thermal neutron spectrum. 

(4) Restrictions or Lirn.itations: 
A 32K IT1emory is required. 

(5) Approximate Performance: 
About 15-20 seconds. 

(6) References: 
~hudde, "TEMPEST-II", NAA Program Description, 1961. 

(7) Material Available: 
I. NAA Program -Qescription. 
2. FORTRAN sourt:e deck. 
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1. 

2. 

3. 

7090 Nuclear Code 

Nuclear Code 

Name of Code: TWENTY GRAND: The Twenty Grand Program 
for the Numerical SolUtion of Few-Group Neutron 
Diffusion Equations In Two Dimensions. 

Computer: IBM 7090 

ABSTRACT: 

The Twenty Grand program for the IBM 7090 is capable of solving 
neutron diffusion problems in cylindrical or slab geometry for one 
to six groups. Up to 3000 mesh points may be used. Neutron 
transfer from any group to any other group is permitted. Leakage 
in the third dimension in X-Y geometry may be treated by a buckling 
which can vary with region and group. Three types of symmetry 
conditions may be handled automatically. The zero flux, zero 
derivative, and logarithmic boundary conditions are available. 

7090 Nuclear Code 

Nuclear Code 

1. Name of Code: WHIRLAWAY - A Three - Dimensional, Two Group 
Neutron Diffusion Code for the IBM 7090 Computer. 

2. Computer: IBM 7090 

3. ABSTRACT: 

By making certain changes in two of the chain links of the Whirlaway 
code, it may be used to calculate the flux distribution with a fixed 
source in one region. The eigenvalue is kept at unity. While regions 
with flux-dependent sources are permitted, they must not be adjacent 
to the one fixed-source region. Corrected values for the sample 
problem given in ORNL-3150 are also included. 

7090 Nuclear Code 

(I) Code Originated by: 
Aerojet-General N..lclecnics 

(2) Compu~ 
7090 (FLOeO,·Il-D) 

(3) Description of Corle: 
The .!.DXY program spl',es the homogpnc01;s or inhomogeneous multi­
grC''..lp transport e-ll;at.:or. ;n xY !ft.omt,t::-y. Vacuum, surface source, or 
reflr.ct::r.g bOl:ndary ccndW.o!".s are a':':":,labit, as options. In the homo­
genr.o· ... s case the user may reql;est the comp .... tation of reactivity, 
period, critical cor.centrations of S01ne composi.tion or the critical 
thickness of a zone. The Sn approximation is used. 

(4) RestrictiC'r.s or L:.mitations: 
Scattering must be isotropiC. 

(5) ~oximatp Performance:' 
One and one-half hours for 6 grou.p, 1000 mesh points on the 7090 
(using the binary editor). 

(6) Referer.ct.s: 
1. J. BengstoI'., S. T. Perkins, T. W. Sheheen, and D. W. Thompson, 

"2DXY . A Two-D~mflnsi.onal Cartes;'ar. Coordir:ate Sn Transport 
CalculaTion", AGN-TM-329, 1961. 

2. B. Carlson, C. Lee, and J. WorHor., "Tht, DSN ar.d TDC Neutron 
Transport Cod",s", LAMS-2346, 1961. 

3. S. T. P€'rkins, T. W. She:'leen, D. W. Thompsor.. "2DXY", 
Computer Code Abstract No. 18, Nt:.clear Science o.nd Engineering, 
~, p. 408, 1961. 

(7) Material Available: 
1. Binary EdHor Deck (7090). 
2. FLOCO II F Binary Deck (7090). 
3. 2DXY Deck (7090). 
4. Sample Problem Input Deck {7090). 
5. AGN TM- 392. 

Notes: 1. The aboye information was taken from Reference 3. 
2. This code was contributed through the Argonne Code Center. 

The binary editor program refer!"ed to above is essentially a 
cOlTIpatibility package for the 7090. 
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