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Disclaimer 

Although this program was tested by its author prior to submission, 
no warranty, express or implied, is made by the author, 1620 USERS 
Group, or IBM as to the accuracy and functioning of the program and 
related p~ogram material and no responsibility is assumed by the 
author, 1620 USERS Group, or IBM in connection therewith .. 
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Program: 

Date: 

Programmer: 

Description: 

Coding 
Language: 

Input Format: 

output Format: 

Restrict,j.ons: 

Speed: 

Eql.lip.rnent 
Required: 

Operating 
Instructions: 

CARD HASH IDTAL 

October 10, 1961 

Mr .. William G. \"ieideman, (revised by James H. Van'Ullland) 

CARD l-IASH 'lOTAL is a card rout.i..ne desifll1ed to offord ;'1 means 
of raptdly verifying the :i.den'tity of' a card deck by cortparj.son of 
a derived total with a standard deck.. The total so dBrived i9 punched 
on a card in the fOl1n suitable to be used as first cru~~ of tho deck. 

Card 3FS 

Any card deck that, can he l'."ead with a Read JUpharl10ric (Jl) 
instruction .. ' 

The s:lnele card contains, in col."J" 1·u19 and 61-2(\. machine 
inst.ruct:i.ons to read rmmBric int.o 00000 and branch to OOOOJ", Cols., 
30· ... h9 contains the20M ,digit Hr-mh Total .. 

P~y SiZH deck may be llsed; the cards must cont.ll.n vaJ..:td 1620 
punc.hing, ie, can bn reo.d by a_ rend alphabetic instruet,ion (Jl ),' 

Not exactly knm,m, the pro ba[)lli ty of equ.al hash t.otals is 
probably less than 10~·18 Hi th non"",identical decks ~ In(~orrect 
sequence will affect the totals" as 'will blank cards or extra eHrds~ 
t.1tco If tuo cards that Sh01Ud be a multiple of 99 apar't, in the deek 
are j.nterchanged, the total will be un ... ·af.fected tl The odds on this,. 
however.. are eJ\:tremely small .. 

Card input, spced~ 

Basic 2C1£ storaC~3 1620; Card I/O 0# 

Before loading, set the swItches as follows: 
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I I 'CARD HASH 'IOTA):. 

-----t--------------. -------------- .,---_ ... _-- ~ .. -""--

rTethod: 
I .. , 
j 

I/O; Parity ~;witche5, stop" Overflo"W tf pror,ral"l" 

Nunber 1: ON to type in check total .. 

UUJ':lber 1:: OFr" to read check total frOlll card~. 

Nwnber 2:: ON to omit punched output "When not equal~ 

Number 2: OF}" to punch t.o"t.al card if check t(}t..al :is not equal., 

Number J" ., ON to punch total card :if check t.o'tal is equal.., 

Number 3: OFF to omit punched output when etrllal .. 

Press ffi~Sj!:TJ' than load the 29 cards of Hash Total., 
firs t card (nurlber\~d 00000) is a has h total for the 
It rnay be left :in pla.ce" 

-Follow the pr~r,ram deck by your deck as follows: 

Note t.hat the 
rest of the deck~ 

. If S\rJ ] is off~ load tho total card, or a blank ca:nl if check 
total is not kn011in~ Immediately follo\rl.ng this.9 load }OlU' d,l:ck.~ !)o 
not follm,; it b'! blank carw) unless these are to h'~ cOD:3ddcred !,a.rt 
of your deck~ Ttlis prof'ram uses the last card indicator", 50 eaC~l 
deck to be checked is loaded senarately of tOf~eUlerd".i ~:.;h the appropl-'i,a tie 
total eard.. ~-:hen thl~ )'·c~d hopper E'lnpties, oress read start.;. 

If 5\-J 1 is on, the rroerarn will type: 

EU'.rER CHECK 1tn~AL 

If kno'ltm, type. the twenty diri.ts of check tot.al . .1 LS.:l\'·e rm .3D8ces; 
flag only t.rlH lOltl-order posj tton,) !Io record 7'lark 1. 5 )Il'e';~·(!f~d " Ic;~d, 

your deck wj tlhout. any total card or blank; r(~ad ~:rt,art,;: prograrn st.:~lI·t 4 

OUTPl?l 

The mach5 ne '\trill COl'lpare the calcuJ.ated t.ot')1 Ni th tine' l~he~k 

tou~J.,. If equalg the "nossae;e Et,:zUAL 'tId.1I l1e tY}/ed,. I.F no1\- "~tlu;·d)l the 
n'.ess..:t(~e 1IOT EC.:UAI .. 'Will be tY'Ped~ fol1o'~l[ed b;t the hash total II 

If not equal,1 s'wl t,ch 2 wi.II be te.sted to d~~t~~l'1'1ine j;nlf::t~;~Jr -to 
punch the total~ 'fne pro;',ram stops on a h8 halt i.nstru(:t:i(.'n.·, 

If e{lua1;~ s-..ri tch 3 will be t<~sted to det,ermlr.e u}i.,:::'theJ' to pundl 
the total.) The rror:ram then stops on a hB halt instr··,lc 1'.:5.01L 

If punched;. th.f~ total card is folloHBd by a bla:nk Cflf'd'i thl::; is 
done so th~t the punched ca:rd will be :i.n the- h(']Pf..er? aVid. L.ik)le for 'use 
1,rj thOll·t havi ng to non-;"'Pror.;e~;m runon t..~ 

A t,'Pro,,,dir,it. c.::;rd eonnt is kBpt .. 
increI'lented an addltlona1 3 tepv tach 



COMPUTER 
TECHNOLOGY 

{JI 



o 

o 

o 

CA.'11) HJ':'>H 'roTAl .. 

,--- .+-----------------.-. ---'----.. --'--~ .. ---,----I 

, 
I 

and the 160 diGits are scanned to substitute a 9 for oaeh 
record rnarko The 160 diGits is then lflllltiplied 1)Y' tho eard 
count and the 162 - digit product is added to a sum. 

Follo'tdne the l.ast cardJf this Slll'll is split i-nto 2(} .. di~:j:t 
fields and subtracted from 200dip,i t zero. The card connt, is 
added,t and this j-s then the Hash Total. 

Program may be restarted simply 1:~y pressing start:. 

f 
_________ .L1 _____________________ '"'' 
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Desoription of Decks 

Source Deck 

This deck is the source 8PS Statement for the program. 
They are serially numbered in. columns 1-5. Column 75 
contains a z.ero. 

Operating Deck 

This is the smaller of the two decks •. It is a reduced 
version of the machine-language program, numbered in columns 
76-RO. "A Hash Total of the deck is in place as the first 
card, and may be left in place. 

The deck vla.s prepared as follows: 

The sou.rce deck was assembled by SPS. The core was 
clea.ned by transmitting rrumertcal blanks throughout. The 
assembled SPS decks was loaded. Next, the contents of the 
core was punched into cards, (as much as needed) using a 
utilit,y program, resulting in a self-loading deck. This 
was processed through a second utility program which re
placed blank coluyms wi th munerical blanks. This deck was 
then Hash Totaled, and is the Operating Deck. 
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00010* 
00020~\' 

00030'1( 
00040~\' 

00050 
00060 
00070START 
00080 
00090 
00100 
00110 
00120 
00130 
001 L~O 
00150 
00160 
00170 
00180 
00190 
00200 
00210READ 
00220 
00230 
00240 
00250 
00260 
00270X 
00280 
00290 
00300 
00310 
00320 
00330 
00340 
00350 
00360 
00370 
00380 
00390 
00400 
00410 
00420 
00L~30 
00440 
00l~50 
00460 
00470 
00Li-80 
00Ll-90 
00500 

HASH TOTAL FOR CARDS 
FILE NUMBER 1.6.503 
OCTOBER 25, 1961. 

DORG 402 
CF T+12 
TF SM,ZSM 
T F ~1 C NT, , 1 0 
SF I N-1 
OLC *+12 
BC 1 *+L~8 
RNCD HASHIN-48 
SF HASHIN-19 
B READ-12 
VIA TY /VIE S S 
RCTY 
RNTY HASH H·!-19 
BC4 ,\,- 21+ 
SF HASH I t'I-19 
BI '1<'+12,600 
RACD IN 
B I 1(+ 1 2, 1600 
81 *+12,1700 
B t *+12,700 
BI ER1,600 
TFM X+11,IN+158 
BNR *+36 
TF *+ 18 , X+ 11 
TDt~ ,9 
SM· X+l1,2 
C ~"I X + 1 1 , I ;',J 
BNL X 
AM C NT , 1 ,10 
SZ 
TF 
~1 
A 
SA 
BNLC 
RCTY 
SF 

,;'(--12 
80 ZSH-10 , 
I N+ 15 L , c ~,,~ T 
SM,99 
ERZ 
READ 

S~1 
SF St·1- 19 
SF SM- 39 
SF .. SM- 59 
SF 
SF 
SF 
SF 
SF 
TF 

SM- 79 
SM- 99 
St~-119 
SM-139 
St~-159 
T,SH 

00402 
00402 33 01830 00000 
00414 26 02179 01609 
00426 16 02016 oooUO 
00438 32 01854 00000 
00450 46 00462 00900 
00462 46 .00510 00100 
00474 36 01610 00500 
00486 32 01639 00000 
00498 49 00570 00000 
00510 39 01375 00100 
00522 34 00000 00102 
00534 36 01639 00100 
00546 46 00522 00400 
0055S 32 01639 00000 
00570 46 00582 00600 
00522 37 01855 00500 
005S4 46 00606 01600 
00606 46 00618 01700 
00618 46 00630 00700 
00630 46 01230 00600 
00642 16 00665 02013 
0065 11 J~·5 00690 00000 
00666 2G 00584 00665 
00678 15 00000 00009 
00690 12 00665 00002 
00702 14 00665 01855 
00714 46 00654 01300 
00726 11 02016 00001 
0073£ 46 00726 01200 
00750 26 00080 01591 

. 00762 23 02013 02016 
00774 21 02179 00059 
00786 46 01290 01900 
007S£ 47 00582 00900 
00810 34 00000 00102 
00022 32 02179 00000 
00834 32 02160 00000 
00846 32 02140 00000 
00858 32 02120 00000 
00870 32 02100 00000 
00882 32 OZ080 00000 
0089 l } 32 02060 00000 
00906 32 02040 00000 
00918 32 02020 00000 
00930 26 01818 02179 
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00510 
00520 
00530 
005L~0 
00550 
00560 
00570 
00580 
00590 
00600 
00610 
00620 
00630 
00640 
00650 
00660 
00670 
00680 
00690 
00700HLT 
00710 
00720 
00730 
00740 
00750";~ 
00760* 

S T , St1- 20 
ST , SM- L~O 
S T,SH- GO 
S T St·1- GO , 
S T,SM-100 
S T , St'1-1 20 
S T ,St'1-1L~0 
S T , S"'1-160 
A T,CNT 
C HASHIN,T 
TO T+1,T+2 
CF T-19 
BE *+108 
'vJATY NTEQ 
Be2 ')~+36 
\1NCO CD 1 r 
"INC 0 8 U<. -79 
TO T+1 ,J.~OO 
\t/NTY T -19 
H 
8 START 
\ltATY EQUAL 
BNC3 HLT 
B 

00770ERl ReTY 
00780 WATY ERRl 
00790 ReTY 
00[;00 H 
00810 B START 
00820ER2 ReTY 
00830 WATY ERR2 
00840 8 *-60 
00850* * 
00860* * 

009hZ 22 01L18 02159 
00954 22 01~18 02139 
OO~66 22 01818 02119 
OO~7E 22 01818 02099 
OOS90 22 01818\02079 
01002 22 01818 02059 
01014 22 01818 02039 
01026 22 01818 02019 
01038 21 01818 02016 
01050 24 01658 01818 
01062 25 01819 01820 
01074 33'01799 00000 
01086 46 01194 01200 
01098 39 01351 00100 
01110 46 01146 00200 
01122 38 01770 00400 
01134 38 01690 00400 
01146 25 01819 00400 
01158 3£ 01799 00100 
011704C 00000 00000 
01182 49 00414 00000 
01194 39 01327 00100 
01206 47 01170 00300 
01 21 [, 1+9 Ot 1 22 00000 

012303 L,-
01 2/1-2 3S 
0125lt JL} 
01266 1;.[; 
01 278 [:-9 
01290 34 
01302 39 
01 31 4 1+9 

00000 00102 
01415 00100 
00000 00102 
00000 00000 
00414 00000 
00000 00102 
01l.j-31 00100 
01254 00000 

00870EQUAL DAC 12,EQUAL 0 01327 00012X2 EQUAL * 
00820NTEQ OAC 12,NOT EQUAL (v 01351 00012X2 NOT EQUAL * 
0089 0 J'v1E S S 0 A C 20 , E t·] T ERe HE C 1< TOT 1\ L ~iJ 
01375 00020X2 ENTER CHECK TOTAL * 
00900ERR1 DAC 8,ERROR 1@ 
00910ERR2 DAC 8,ERROR 2~ 
00920ZSM OS 164 
00930 DC 50,0,* 
000000000000000000000000000000000 
00940 De 50 0 *-4q " "" 000000000000000000000000000000000 
00950 DC 50,0,*-98 
0000000'00000000000000000000000000 
00960 DC 16,0,*-147 
00970 OS 29 

01415 00008X2 ERROR 1* 
01431 00008X2 ERROR 2* 
01609 00164 
0160:3 00050 00000000000000000 

01560 00050 

01511 00050 

01462 00016 
0·1638 00029 

00000000000000000 

00000000000000000 

Uooooooooooooooo 
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00980HASHIN DC 20,0 
000 
00990 OS 31 
01000 DNB 40 
@t@\~Q\~'i'(at~itax.~ax.al:.:ital::~~ 
01010BLK DNB 40 
~~~~~~~ax.~~«a) 
01020CD1A TR 80,60 
01030 B 72 
01040 DORG *-4 
01050 DNB 10 
01060T os 20 
01070 DNB 11 
01080 DC 12, 500L~900000(@ 
01090 RNCD 0 
01100lN DAS 80 
01110CNT OS 3 
01120SM DS 163 
01130 DEND START-12 

ASSEMBLY COMPLETE 

01658 00020 00000000000000000 

01689 00031 
01729 00040 ~~ 

01769 00040 

01770 31 00080 00060 
01782 49 00072 00000 
01789 . 
01798 00010 ~ 
01818 00020 
01829 00011 ~ 
01841 00012 05004900000* 
01842 36 00000 00500 
01855 00080X2 
02016 00003 
02179 00163 
00402 

~ ________ J 
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