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RANDOM NUMBER SUBROUTINE FOR IBM 1620 

FORTRAN II-D UNDER MONITOR I 

Donald L. Fink 

September 15, 1964 

Direct Inquiries To: Donald L. Fink 
IBM Corporation 
2330 Saint Paul Street 
Baltimore, Maryland 21218 

. Modifications or revisions to this program, as they occur, 
will be announced in the appropriate Catalog of Programs 
for IBM Data Processing Systems. When such an announce­
ment occurs, users should order a complete new program 
from the Program Information Department. 
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Deck 1 

Deck 2 

Deck 3 
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DECK KEY 

SPS Source Deck - sequence II in cc 1-5. 
72 cards including 9 control cards 

Condensed 1620 Object Deck - sequence If in 
cc 76-80, 18 cards including 6 control cards 

FORTRAN Test Program - sequence If in 
cc79-80, 46 cards 

- l\-



T ABLE OF CONTENTS 

Deck Key 

I. Program Brief 

II. Detailed Pro.raJft Description 

m. Subroutine Callia. S.quence 

IV. Pro. ram Flawaart 

V. Opel'atin, Ins"-tioa8 

VI. Sample Probl •• 

VII. Pro,ram Li8t". 

SPS Source 
Object Co ... 
Sample Pr.l .... 
Sample Pr ...... R.sults 

lii.
0

' - -

o 

I-Z 

3-4 

4-5 

6-8 

, 
9 

10 

ll-lZ 
1J 
14 
15 

1. PROGRAM BRIEF 
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A. Purpose - A program to be incorporated into FORTRAN II-D 
under Monitor I disk system as a relocatable library subroutine. 
Pseudo-random numbers from either a rectangular or a standard 
normal distribution can be generatt'd. 

B. Method - The technique used is the power residue method. Each 
~ number serves as the multiplicand for the next number. 
The formula is: 

R.N. n+l K x R. N. (mod. 10
10

) 
n 

where K is a 10 digit constant multiplier defined in the sub­
routine. Only the 10 low order digits of the products are re­
tained as the random number. (See technique discussion in 
Statistical Forecasting for Inventory Control by Rob?rt G. 
Brown. McGraw-Hill Book Co .• Inc .• New York. 1959. p. 164.) 

C. Restrictions - This subroutine should only be used in programs 
in which the mantissa length of floating point numbers is S 
(i. e .• F=I). There is no restriction on the size of fixed point 
numbers. If the F size restriction can not be met. a separ.ate 
FORTRAN n program can be written to punch a deck of random 
numbers which can be read as input into the main program as 
they are needed. 

D. Accuracy - The power residue method multiplies a starting 
value by a constant prime number to produce a product. It is 

. only the low order half of this product which is used as the 
random number. i. e .• P u to P 20 below. 

• 
P I P 2 P 3P 4P5P6P7PaP9PIOPllPI2P13P14PI5PI6P17PlSPI9P2( 

\. --...,.......- ---
random number 

The rightmost few digits of the product cycle in an easily 
detectable pattern and. hence. can not very well be call~d 
random. The "best" random digit is at P ll • and it is this point 
from which the random number is taken. A cycle of 50 million 
10 digit numbers is expected before the sequence repeats. A 
more thorough discussion of the manipulation of this number 
is presented in the next section. 
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E. 

F. 

G. 

H. 

I,' 

J. 

K. 
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Machine Confisuration - Specifications for FORTRAN ll-D 
must be met. The only special f~ature used in the subroutine 
is indirect addressing, which is a FORTRAN n requir~ment. 

Program Requirements - This subroutine uses 574 positions 
of core. It contains its own normalizing routine to store a 
rectangular t. 00000000 - .99999999) or normal (generally 
-3.5 to +3.5) number in proper floating point form in FAC 
(a pseudo accumulator in which FORTRAN deposits numerical 
results. ) 

Source Language - This subroutine was written in SPS and 
assembled using SPS n-D. The condensed object deck'is 
provided along with the source deck. ' 

Prosram Execution Time - Times in the oliubroutineto generate 
random numbers on a model I 1620 are as follows: rectangular 
distribution, 25 msec. normal distribution, 250 msec. During 
this time the argument is obtained, a number is generated and 
normalized, and the result is placed in FAG. Times will vary 
slightly depending uPon the number of leading zeroes iD. the un­
normalized result. 

Check-Out Status - This routine was tested and is being used by 
one installation at the time of submission of this program. 
Results of tests agree exactly with results from 162.0-7. O. 021, 
a random number generator subroutine written for FORTRAN 
W/FORMAT. 

Sample Problem Runninj Time - The execution time of the 
FORTRAN object program is approximately 6 minutes on the 
1620 Modell. 

Comments - This program and its documentation were written 
by an IBM employee. It was developed for a specific purpose 
and submitted for leneral diatribution to interested parties in 
the hope that it might prove helpful to other m-embers of the data 
processing community. The program and its documentation are 
essentially in the author', .original form. IBM serves only as the 
distribution agency in supplying this program. Questions con­
cerning the use of the program sh.ould be directed to the author's 
attention. 
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II. DETAILED PROGRAM DESCRIPTION 

A. Rectangular Numbers - In FORTRAN a relocatable library sub­
routine is called by mentioning its name and the argument upon 
which it is to operate, e. g., SQRT(Y) or LOGF(2. 621). In 
1620 FORTRAN Il-D the address of the argument is placed in 
the 5 positions of memory immediately preceding the location 
of the first instruction of the subroutine. The subroutine itself 
is placed, along with other subroutines called by the mainline 
program, at the end of the object code which FORTRAN gener­
ates. (See pp. 133-134 of Monitor I Reference Manual, 
G26-5739-2, for rules on subroutine operations.) 

The power residue method of generating pseudo-random 
numbers requires a "seed", or starting value, to begin pro­
ducing numbers. In this routine the "seed" is a 3 digit number, 
say, 231, in which case the user might write X=RAND(. 231}. 
The argument is stored in floating pointform as 1310000000. 
This is converted by the subroutine into 2310000001, which 
serves as a 10 digit multiplicand to be multiplied by 19773Z6743, 
a 10 digit prime number defined in the subroutine. The 10 
low order digits of the 20 digit product are retained. In this 
example they are 8307326743. 

This number is both the random number and the mUltipli­
cand for the 'next desired number. It must now be placed in 
F AC in correct floating point form. The Z low order digits 
are replaced by the exponent and the number is placed in FAG 
as 8307326700. which is . 83073267. Should the low order 
half of the product read 0071622343. the subroutine would alter 
its form to 0071622300 and then begin to delete leading zeroes 
and adjust the exponent in the normalizing routine. Finally 
the normalized result 116223000Z is obtained in FAC. This 
is, of course, .716223 x 10- 2 or .00716223. 

B. Normal Numbers - Normally distributed numbers are generated 
from rectangular numbers in an interesting fashion. The Central 
Limit Theorem of statistics states that for a series of indepen-
dent, identically distributed variates Xl, x2, • xn with 
mean)' and variance tr 2• the statistic 

or 

S= ;/* 
S = Lx - nJL 

%0" 

iwhere x = LXi ) 
n 

becomes normally distributed with mean 0 and variance 1 as 
n-+oo. For practical purposes very good results can be 
obtained with a modest sample size. 

-3-



For a rectangularly tlistributed variable with limits of 0 and 
I, the mean and variance of this variable can be shown to be 
... 5andl/1Zre·spectively. If a sample of lZ such independent 
numbers is taken •. this . II ample will have an expected value of 
, and avariance·:ofl since the .variance of a sum of independent 
variables is equal to the .um of their variances. Since a 
rectangula:rly distributed random number has limits of 0 and 1 
and since these numbers are theoretically independent, the 
statistic 

S =tR.N. i - 12(.5) 
I ]t'l (1/ JtZ1 
11 

LR. N. i - 6.0 
I 

can be expected to be approximately normally distributed with 
mean 0 and variance 1. Therefor, it is seen that normal num­
bers can be produced by s\UDJning 12 rectanlUlar numbers and 
subtracting 6. O. It is poasible to produce both positive and 
negative numbers ranging from -6 to +6 with this technique. 
The theoretical normal diatribution has limits of - 00 and + 00 , 

but, for all practical purpeaes, numbers outside the range of 
-3.5 to +3.5 are extremely rare. Tests of normality of a 
distribution of pseudo-random normal numbers have shown 
this. generation technique to give quite satisfactory results. 

m. SUB.IlOUTINE CALLING SEQUENCE 

The object deck for the subroutiae is provided with name 
cards whi<:h allow the s ... _tine to _ call'" RAND or RANDF 
in keeping with customary FO.IlTRAN aubr_tine naming rules . 

... Every time a statement melltionina IlAND or JIlANDF is en-
: countered, a new number will be generate.. A positive argu­
ment signifies a rectangularly distrit.uted __ ber, e. g. , 
RAND(. 179); a negative argument, a Ilormally distributed 
number, e. g., RANDF(-.179). 

As long as the argument in the calling statement dOes not 
change, the subroutine uses the last random number generated 
as the multiplicand for the next. This is done by saving the 3 digit 
argument in the subroutine and comparing it with the argument 
found each time the subroutine is called. Should the argument 
change, a new sequence is begun as defined in the preceding 
section of this write-up. (NOTE: .179 and -.179 are not the 
same arguments.) --
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The example below will generate 50 rectangular numbers 
from one sequence, and then initiate a new sequence of 100 
normal numbers. 

DO 10 I = I, 50 
10 A(I) = RANDF (. 337) 

DO 20 I = 1,100 
20 fl(I) = RAND (-.113) 

The following example is frequently seen in simulation 
problems. Suppose copper anodes are normally distributed 
with a mean of 250 lbs. and a standard deviation of 3 Ibs .. 
Simulated sampling of such a distribution can be obtained by 
the FORTRAN expression 

WEIGHT = RAND (-.707) ':' 3.0 + 250.0 
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(- ) 

-~.--



o 

IIL. RAND SU8ROUTINE PR.OGR4M FLOWCH4.R.T 

'E"'~MENT 
~f)/JIlns ~ G£T 

TD MMlT/~Jt I 

~'~ 
(Aect. dlst) "AN~SSy 

DE~-~ 
A •• $S",6£T 

7l)~ 

i 
'J..A(; 8 IJI",r 

M*IJMENT~ 

,"OV£ ND/ 

N¥U/fIENT' 

''$TORE'' 

SET ,!P 

,f!fc)I..TIPI..ICAND 

IN II /IJIUM " , 

I 

I 
II • I SUM =-6 

.~ I em' = /}. I 
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V 

.PKO(,f«(H~1 r-LO/''v'CHAP. I (CONr) 

FL.AG 

·F'''C-~'I 

N 

HO~E. AAADO.'I1 

AlchYlBcf( ro 
""AlUM" 

~rr 
I APO!DOM I 
NUMBE~ ro 

".sUM" 

·eTIt",. tr~~1 

!rIOVE q 1)16i r~ 

OF -Sum U TC' 

"I""C -.t II 
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reVE 8 01&"" 
C'F PMl>/J(,T TO 

"FAC-.1." 

II F;fC-IO v 

:' 0 

SET CX/f»l£N 

::: 00 



" P~CC~f<."f\·1 J:"LC~\)('i1AR r (" (I'll:) 

"FA( q =: 'FAe..: + I 

.:{IGl1r sHIFr 

~E(.OI\D ('HE 

SeT FI.1t6 

AT "PAC-'" 

y 

SET FL. ... G 

Ar "I="AC-~1I 

c 

y 

N 

,"CilE" D/f,ir 

F,(Om'Flic-z " 
re "S/G,v" 
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C~EAt4! F/.AG 

Ar ·F'AC··). ., 

h)C;l'c """i r 
FADM '~1fC. -,z" 
TC ~SAVe" , 

"FAC ":: "P'AC"-I 

movE. :f: 

IMiO "Flfe -:1." 

LE.FT SHIFT 

I.!€COR.D r"NE 

PI-ACE 

.nOVE Dir",r 

F(l.OIVl 'SAVE" 

T(, ",':'AC-~" 

flICv£ {: 

/N,C I~/~-...l" 

I' '\\ " / 

V. OPERATING INSTRUCTIONS 

A. 

B. 

Console Switch Settings - Same as FORTRAN II-D requirements. 

Loading Subroutine onto Disk - A condensed object deck with 
necessary control cards is provided for the user (deck 2). 
The structure of this deck is seen on p. 135 of the Monitor I 
Reference Manual. A monitor call and JOB card are also 
provided. The ~'DLOAD card (4th card) lists the subroutine 
name RAND in cc. 7-10. This can be changed to any name 
the user desires. The DIM number for this subroutine is 0026 
in cc. 17-20 of the same card. If the user has added or deleted 
library subroutines previously, this number may have to be 
changed accordingly. (See rules on p. 135 of Monitor I Reference 
Manual.) The last card of the object deck c.ontains the alternate 
name by which this subroutine may be called, RANDF, subject 
to the user's preference. The DIM number is also 26 in cc. 14-15. 
This may have to be changed as mentioned above. A complete 
listing of the object deck appears in another section of this 
write-up. To load the object deck merely depr.ess the LOAD 
key at the card reader. 

VI. SAMPLE PROBLEM 

This sample problem generates and prints 10 rectangularly 
distributed random numbers and 10 normally distributed random 
numbers. It then generates 500 rectangular numbers and tal­
lies a distribution of these numbers with. 0 - .09999999 as 
case 1, . I - .19999999 as case 2 •..... , .9 - .99999999 as 
case 10. Finally 500 normal numbers are generated and tal­
lied with those below - 3.0 as case I, - 3.0 to -2.5000001 as 
case 2, . , 2.5 to 2.9999999 as case 13, 3.0 or greater 
as case 14. At the conclusion of the sample problem "STOP" 
is printed at the console typewriter. The results of the sample 
problem appear in the Listings section which follows. 

The user should compile and execute the FORTRAN test 
problem on his own 1620-1311 system. This program tests the 
correct placement of the RAND subroutine onto the 1311 disk. 
(NOTE: the random number generator subroutine must be 
stored on disk before the program will execute suc~fully. ) 

--9-
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VIl. PROGRAM LISTINGS 

The following program listings are presented: 

1) SPS source for RAND subroutine with control cards 

Z) SPS condensed object deck with control cards 

3) FORTRAN program using RAND subroutine as sampLe 
problem (no data required) 

4) Results of sample problem 

-10-
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L.') /II .\ . r) ....:::.. -. " - -- _ ,\)'/D c..' ". .., ~ -
/\/- ,'/.. '.'l"n,'.L l .,Nl=. ' ... J ')·JLI',\..I.:-

34J0032007C13600032007024902402511963611300102 
ZlJOd 5 
llSPS 
*L rBR 
*NAME RAIlfD 
*ASSEMBLE RELOCATABLE 
*STORE RELOADABLE 
* 10 NUMBER 0026 
* OUTPUT CARD 

1040 DSA RAND 

o 

l070RAND SM 
1080 8Nf 
1090 5"1 
1110 SF 
1120 B 

ARGADD.2 •• ~ECREMENT ADDRESS TO GET AT MANTISSA OF ARGUMENT 
COMP.ARGADD,II.SRANCH TO COMP IF MANTISSA IS POSITIVE 
ARGADD.5 •• DECREMENT ADDRESS TO ~ET AT 3 DIGIT ARGUMENT 
ARGADD.,6.FLAG LOw ORDER DIGIT OF ARGUMENT SINCE NEGATIVE 
COMP&12 

113J 00RG*-3 
114,;Cm'1P S~ ARGADD,5 .. DECREMENT ADDRESS TO GET AT 3 DIGIT ARGUMENT 
115J C STORE.ARGADD,11,COMPARE OLD ARGUMENT WITH NE~ 
1160 BE SU~SET, •• IF EQUAL CONTINUE CHAIN OF R.N./S 
1180 TF !)TORE,'<\RGADDtll.SPKEJNI:::QUA~ PUT NEw ARGUMENT INTO STORE 
1190 T= RNU"1,CONST.,LOAD ZEROES AND 1 INTO RNUM TO FORM MULTIPLICAND 
1200 T= RNUM-7.STORE •• LOAD 3 DIGIT ARGU~ENT UNTO RNU~ 
2J3C CF RNUM-7.,.REMOVE FLAG IF IT EXISTS 
2040SU~S£TTf SUM,NEGSIX.,SET SUMMING AREA TO -6 
2053 TF"1 CTR,12,10.SfT (Ou~TER TO 12 
2J7JCAL( M R~U~.K.,)EvELOP PRODUCT 
2C8~ SF Oa0ge,.,FLAG HIGH ORDER END OF LOW ORDER HALF OF PRODUCT 
2J9J TF RNUM,OCC99.,~OV~ RANDOM NU~BER TO RNUM 
2110 8NF SINGLE.STORE,,9QA~CH IF RECTANGULAR DIST. NUMBER DESIRED 
2120 A SJ~,JOO)9,.~DD NJ~8ER ~O SU~ 
2130 S~ CTR.l.:~.~ECREME~T COUNTER BY 1 
2l4J 8Nl CALC"t~ETUR~ IF 12 NU~BERS NOT YET SU~MED 

215J TF FAC-2,SJ~-2.,MOV~ OUT 9 HIGH ORDER DIGITS 
2160 BNF SINGLE&24,SUM,,9RANCH IF RANDOM NORMAL NU~BER IS POSITIVE 
2170 SF FAC-2 •• ,OT~ER~ISE SET FLAG FOR NEGATIVITY 
2180 ~ SINJLE&24 
219J ~ORG*-3 
)03JSINGLET~ FAC-Z.00097 •• LOAD RECT. ~IST. NUMBER INTO FAC 
3040 TJ~ FAC-lO.O,11 
3J50 TFM F~C.O,lJ.SET EXPONENT EQUAL TO 00 
3C8CNORM T) SIGN,FAC-Z"THIS IS NOR~ALIlING ROUTINE USED BY BOTH 
3090 80 AODfXP,FAC-I0 
3100 CF FAC-2 
3110DIGTCKBD FLGSET,FAC-9 
3120 TJ SAVE,FAC-2 
313~ S~ FAC,I.10 
3140 T~ FAC-2,RKMK 
315~ TR FAC-9,FAC-8 
3160 T) FAC-3.SAVE 
3170 TUM FAC-2,O 
3180 B DIGTCK 

-1/-
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RAN D 5 tJB;{CO r 1I\i E: (CON T.) 

3190 00RG*-3 
4030ADOE~PAM FAC.1,10 
4040 TF FAC-Z,FAC-3 
4050FLGS~TSF FAC-9 
4060 BNF *&24,SlGN 
~010 SF FAC-2 
4080 BB 
4090 00RG*-9 
4110STORE DC 3.0,OJGTCK-3 
4120RNUM OS 10 
4130CONST DC 8,1 
4140K DC 10,1977326743 
41S0NEGSIXOC 11,-60000000000 
4160SUM OS 11 
4170CTR OS 2,DJGTCK-l 
4180SIGN OS I,FLGSETS7 
4190SAVE OS 1,FLGSET&8 
4200RKMK DC 1 ••• FLGSET&9 
4210fAC OS .2492 
1060ARGADDOS .RAND-l,FIELD TO CONTAIN ADDRESS OF ARGUMENT OF SUBR 
4220 DENDI 

-/2-
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R.A ND .s UBi<OUTlI\JE 

., I,"').;, 2' )7') 1 36') "'" '3 20!,) 7t)24902402 ~ 119h36113()O 102 
7ZJ'J~ C; 
.' lDI)P C, 

OBJECT 

*nlO~~~A~~ 0026 nO~74~U001CS 
((,0(,03:15 ')(')() ()6l0()0061 Mt1J20000 500002MM00062 Odl)vNJ20v~0~ (j00v~L 2 ;.)J00~~(; ,";(/.1''':,: r"-- ;)'J 1 
0' OO~41 J 2'",900U 7 400000l0'00621 L6J2\i0ViJ 5i;o005K;·ivv j6 7 al/GeN'-;!;):J J 14 6lil2 vv.-(VUv;,; :)(Jv r) '; -: . _ .:, it. 
[009blOO<00036100UONK000533~0541KOJ0~26v036/L3U0~2600v00~JOO~ljU~~~lkG~:G~J~~~~:~ 
~OlSd1U0J6003b9000J2KLOO~330055132U0U91UOO~O~60~~3300U99MMOU~~d~0jbl~QU0~00:~~~4 
E0?1~lU~KIOO~73aOOY9J2un369uoot1M700170012~UL0')249nGO)71~A003220C,'3H0Cau0:~J00j 
E02731K4J2J2490n000nM900322000ooZ50298]K426024910QO~71?OL4aZC0005k0JOOCO~JO~0006 
E032210nlt0249200offuK50049302490M300462024d23302490JOOOOM1004860~4S3ROOOvO~~0807 
a01A'lnr(~nn4q4n~4901202492000512N0249n0049531024R3024a42N024~9004q4~n~~~~~~~008 
~a4421K41~~2490noonOM900}7000000l504621K411U249200n~12602490024R9RJG000j00~!(~~~ 
E04A~1~31in2483n0nnOMM005220n493320249n0000042000C"OOGCCl~036525350aR00U0~~~~C10 
[O~347K91n~na001J977~267430000000000~l~049~2~lll~0574650l0000000nOJ~0C80000-G011 
RQQ99l00)000U000n· .-0012 
lZ;):N 
*~)FL I RRANDF 26 

r--'\, 
\"c / 
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FeR TRAN JIo- D t)/UltiPi-,:o' j "f\C BLEi'l 

SAMPLE PROBLEM - TEST OF ~AND 
DIMENSION KASE~14a 
PRltH 100 

100 FORMAT ~45HSOME RECTANGULARLY DISTRIBUTED RANDOM NUMBERS/a 
DO 1 MAX II 1.10 
X II RANOI.431a 

1 PRINT 101. X 
101 FORMAT SF11.8a 

PRINT 102 
1J2 FORMAT SI140HSOME NORMALLY DISTRIBUTED RANDOM NUMBERS/a 

DO 2 MAX II 1,10 
X 11 RANDI-.483a 

2 PRINT 101. X 
PRINT 103 

103 FORMAT ~11139HDISTRI8UTION OF 500 RECTANGULAR NUMBERS/la 
PRINT 104 

104 FORMAT ~13HCASE TALLY/a 
DO 19 I II 1,10 

19 KASElla II 0 
DO 20 MAX II 1.500 
X 11 RANOti.133a 
I 11 X*10.0 (" 1.0 

20 KASE~Ia 11 KASE~la (" 1 
DO 21 I II !tl0 

21 PRINT 105. I, KA~E~Ia 
105 FORMAT tiI3.I9a 

DO 29 I , !t 14 
29 KAS€tiIa 11 0 

DO 30 MAX II 1,500 
X 11 RANDti-.653a 
IF ~X(,,3.0a 31.32,32 

.31 'KASE~la II KASElla (" 1 
GQ TO 30 

32 IF ~X-3.0a 34,35.35 
35 KASEti14a 11 KASEti14a (" 

GO TO 30 
34 I • 2.0*X (" 8.0 

KAs::~ra 11 KASEtila & 
30 CONrINUE 

PRINT 106 
106 FORMAT SII/34HDISTRIBUTION OF 500 NORMAL NUMBERSlla 

, PRINT, 104 
DO 36 I 11 1.14 

36 PRINT 105, I. KASEtiIa 
STOP 
END 
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01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
,?9 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

c 
'"./ .t't .. l':',t t;'i...C,1j "'. f'" Lr:. 

'i!":1 J7500 ii2:>L;; U!,JC 
17 iOOG:; Qu:.; 74 u::)!::; 

'),,; i[ :l[CT ;,;;r.ul/,,,LY .i 1:,7,: I :,:JT':':';J il:,:I';:J. i ,jd: :S[;t:; 

.4:J073?1i7 
• ~77:?'1~[;O 
.i!)070'144 
.7)8(.ti2b4 
.7}tl)741fl 
.'1i)?OGtillJ 
.04:>703')1 
• 6(,OOr. p ~ 
.1(,0)4311 
.705'141J2 

:;O;I[ ;JC.i~iiAllY JI:'Ti(I:;:.JT[,; ;t.":U~j.~ :~t);iJUS 

1. 53'187.2&0 
• G461~ 73G3 

-.I.llGG532 
-.71)4tiOQ32 
.337G4uG~ 

-.1748'1732 
-1. 41)22413,0 

1.225G14uO 
.313G70C:; 

-1. 37307330 

D I ST:~ Il:lJT I [J:J or- 500 i,LeT l\jJ ... uLi\,~ :JU: ',~>U~ 

CAS [ TAllY , :iu ... 
~') 

42 
4 50 
5 47 
(j 49 
7 44 
n 58 u 

q 54 
10 51 

i)ISTi~ICUTICir~ OF :;00 iW:U:ill tJJ:U[:tS 

CJ\S [ TJ\LlY 
1 0 
"2 4 
3 G 
4 23 
5 47 
G 72 
7 1)5 
3 lOu 
q 64 

10 41. 
11 2':: 
12 C) 

13 2 
14 0 

STOP 
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A SS.",·8LY L ISTIN& 

010 ... nSA RAND 0000 .. 00005 ~OOOG 

01070 RA''fO SH ARGAnO,2"OECREf.'ENT AflORFSS TO nET AT l'lAj~T ISS/\ OF Ap.r.Ut1E:rr 

01080 

01090 

01110 

01120 
01130 
1i1l40 COMP 

01150 

01160 

01180 

01190 

01'00 

GOOOR 12 00005 ~0002 
.NoH! COMP,ARr,AOD,ll,BRANCB TO cor·,p IF /·lJ\NTrSSA IS PO~lTlVf: 

OOOU: .... 00062 0001)5 
Sf, ARQ:\OO,S"DECREMF.NT AnDRESS TO GET AT :5 DlnlT AnrUt'F.!/T 

. OOO~O 12 00005 ~OOOS 
SF ARr.AM,,6,FLAr, LOW ORDEROIGrT OF ARGUMErH SruCE tlEMT'VE 

00042 12 OOOO~ 00000 
r. . COMP.t2 OOOH 4-9 00074 00000 
DORB *-} 00062 
SIt ARGAOD,5"OECREMfNT ADDRESS TD GET AT 3 orG IT Anr.UflEIJT 
,l 00062 12 00005 00005 
C ... STORE~RGADD,l1.CoMPARE OLD ARGUr·mn ''11TH i~EU 

00074 }i 00367 OOUO~ 
SUHSET,,, I F EQUAL cmT II .. UE CttA IN OF R.I .. ·./S BE 

00086 i6 0014~ 01200 
TF STORt,ARGADD,ll.S INCE "'EQU/U. PUT NEtl. ARGUflEUT IiHO STORE 

. ,00090 2b 0036 7 OOOO~ 
J,,,,~,COH$T ",LOAD UROU ANO 1 liJTO RNUM TO FOPJ,I flUL T IPlICJ\H~ 

. 00110 U OOS}) 00541 
TF 

TF RNUi·I-1,STORE"LOAO 3 O'OIT ARGUMEUT UNTO RiWrt 
. 00122 ,~ 00526 00367 

0,030 . C r: ' RrH"t-7 ",RE~tOVE FLAn I F IT EX 1ST S 
0?040 SUI1SET TF SUM,NEGS'X "sn surVHI4G AREA TO -6 

0013 .. 33 00S26 00000 
. 00146 1~ OOSH 00S!i2 
00158 Ifi 00%9 00012 
00170 23 00533 00551 
"ALF OF PRODUr,T 

0~050 TFM CTR,1!il0.SET COUNTER TO l' 
02070 CALC t4 IIW'·I;K"OEVELOP PRODUCT . 
.07.080 SF. 00090",FLAO H,GU ORDEn END OF LOW onDER 

00182 32 00090 00000 
02090 TF 

02110 RNF 

0?l20 'A .. 

() 7.13 0 SU 
07140· RlLZ; 

O~150 ·T~ 

u'160 SwF 
02110 Sf 

IIWtf,0.0099"MOVE RANnOM NUUAF.R TO RIW" 
00194 ~6' 00533 OOO~~ 

S INGU,STORE "BRANCH ., r: RECTAr4GULAR n I ST. aUflBEr. nl:s I r.rn. 
.. '.... OO?Ofi iiI; 00?98 00357 

SUM 00099 AOD NUffBER Tn SUl,i 0021& 21 00573 ooo"n 
CTR:l,lO,6fCII£MF.NT COUNTER r.Y 1 '\ 00'-30 H 0'0369 OOO~l 
CALC",RETUm· IF 12 NUt~B£RS ttOT YH SUlliE!') ~ 

. 00242 1i7 00170 01200 
fAC-.2,SUH-t,;.f.toVE OUT 9 HrGH f)RDER Orr-,TS _' 

.. 00254 26 02490 00571 
SJtlGLE+i.,s""t,,"BRAHCH· 'F RAl~DOM 140Rt'lAL IWI·1B!:R IS POS IT fI'E 

. OO~66 lili 00322 00573 
FAC-2",OTIfERW'S! SET FLAG fOR UEGATIV lTV 

00278 32 02490 00000 
07100 B S IUGLE+24 . . .002!'0 Iigo'00322 uoooa 
J?1S0 DORG *';'3 00293 
03030 S JUOLt-IF FI\C-2,00097 ;,LPAO REeT. 0 I~T. r~UrlBER' ,iHO FAC 

03040 
03C50 

. 030 .. 0 ;lor.n 

u::i090 
\i3100 

.' 0029& 26 02490 00097 
T",.I FAC-10,O,1l 00310 15 0'432 OOOj)~ 
TFII FAC,O,lO,SET EXPONENT EQUI\L TO 00 00322 16 02492 OUOuO 
TO S'GfI,FAC-2"Tn,S IS 1l0RI-IAL'ZWG ROUTI.JE U:>ED GY nOT/! 

no 
CF 

c 

I\f'OEXP, FI\C-lO 
Me-? 

-1'-
00334 15 00493 O?49~ 
00346 43 004:;2 0'4~2 
003S~ 33 0'490 00000 

".,) l.l.ii ;1 r:; .. ~r'. fl.") rL.~srT , r.~\c- ~ C0370 ~3 ~e4~~ ~~4~3 

u:i.l :'u f"l ~)\v!: I F,\C- ~ &ilJu? ~5 ~~h"~ ~~4~0 
1;:) ,!"o, 

~,'..C,1,10 a~::i~4 I? O~4:? DOut1 -,. 
i!1 (, ; '\ r~ C-?, r::<r1K DC~~~ ~~ C~h:~ cr~Rj 

\~.&. J II fr. r:.C-9,,...·'C-;; Gel,l .. 31 0"4::3 v~4;":, 

",~1!'1" r" f/I,".- 3 ,.s,\V~ OC430 ?~ G?:.:''' ~(i'1~4 
,,;';'70 f£1:1 :."'~-7., 0 00442 15 ~?4~~ u~~o~ 

UJ 1. .. n .. " 'f~rCI~ 00454 4~ Gu37u GvC~u 
v:;l ~v Dor:G ,',-; G04&2 
';1; L3G ,"~:)::"P ;\i! r'AC;1,10 1I01,r.2 11 U~4:2 :Juetl 
.i4 0, C ir rAC.,..:' ,r,\c-~ 00474 2~ 024~v v?4S~ 

u4 G,)J rL .... :.; ... r :r !".\c-g 004uu H 07.4~3 OOGGw 
;;~ CuG ';; f '·'+7.4,S 1r,1I 00493 ~; 00522 004'3 
.. ..:, l7G ~r r".C-2 COSIO ;2 u?4~1I vao~o 

~!. r~u ~!. 00522 42 COCCJ u~vuO 
114 (j'.lj r.()P.C "'-'1 gg~~~ OOu03 uOO i), l.l ,J ~T f'!!: "'r. 3,O,OIGTCI~-3 

.i4 l' G ~~; II:' ns 10 00533 00010 
O',13U C(U;;T "r, 3,1 00541 UOOO~ &OOOC001 
vl,140 K ')c 10,1'177~2G743 00551 00010 197732&743 
04150 ;;,..~:; IX ("Ie 11 ,-6 0000000000 00562 000l~ ijoooocooon 
G41u 0 su,· n~ 11 00513 00011 
G4170 ;:TP. n5 2,t'llr.TCK-1 00369 0000' 
u41:':0 S,r.:1 n!; 1,FLGSFT+7 00493 00001 
041"0 S:WE 'DS 1,F'LnSF'T+8 00491t 00001 
04 :>00 rKl1K DC 1,O,F'Lr:SET+9 00495 00001 

.,s 0'492 00000 047.10 f.V: ,2ft '1:> 
0106 0 l\I~r.'\ ')1) ~~ ,RAun-1,f IELn TO cnNTt\ m AnDRESS OF J\P.GUI·1FUT OF SUr'R 

00005 00000 
(;4 ~?O "rIID 1 

i:::"1 (lr ;,sse: ~~L Y. 
GO:; 74 cn;!!:" 'OS IT lorIS P.EOU I REn PLUS RELOCAT 1011 mCPEI4EIH 
vOOG:5 ST.\f[ :EiITS PIlOCESSEO 

t-~, 

~- ~~) 

-17-

00001 
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Correction 
7.0.057 

Attached is a Comments Sheet 
which should be included in 
the program writeup. 

1620 
July 28, 1967 
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A user has recently pointed out that the following sequence of 
FOR TRAN Statenl.ents will cause, a check stop: 

Y = RAND ( X ) 

X==X+l.O 

The second'stateDlent will fail to execute properly-because the . . 
generator subroutine sets a flag withing the nl.antissa of the arg1.1-rncnt. 
This occurs only vlhen X is negative, i. e., randonl. nornl.al nurnbers 
are being generated. 

It is suggested that the use of arithrne'tic opel'ations be avoided 
on the argument of the RAND subroutine. If such arithmeti.c is necessary 

: (although the' seed' is generally initialized and not altered during ,most 
runs) the follov/ing code may be used: 

X=Z 

Y = RAND X 

Z=Z+1.0 

X=Z 
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