
























































�C�o�n�d�e�n�~�5�i�n�g� Routine 
The SPS Condensing Routine is used to convert the 
one-instruction-pel'-card assembled program deck into 
a "condensed" deck which contains multiple instruc­
tions per card. While not considered part of the proc­
essor, the condensing program is supplied with the 
program to enable the user to reduce the number of 
cards in any program deck. 

Each condensed card will contain up to 38 charac­
ters of information from the object program or seven 
word-mark locations, i.e., fields or instructions, which­
ever is reached first. The condensed card contains suf­
ficient information to render it self-loading. 

The condensing routine causes a self-loading card 
which initializes the read area with appropriate word 
marks and begins the loading process to be punched. 
If the two cards of the clear storage routine are entered 
into the condensing routine, they will be punched out 
before the self-loading load card. 

As each card of the assembled object program is 
read, the assembled data is transferred to the con­
densed card-output field. The address of the first field 
placed on each card determines the starting location 
for the card. 
The Operator: 
1. places any number of assembled decks to be con­

densed behind the routine. 
2. presses the LOAD button. 

The Routine: 
1. causes input cards to be selected to stacker 1. It 

causes output cards to be selected to the normal 
punch stacker. 

2. causes the assembled deck to be punched out in a 
self-loading condensed deck. Each card has approxi­
mately six data fields in the following format: 

CARD COLUMNS MEANING 

1-38 This field contains the data to be loaded 
into storage (maximum of 38 characters). 

::\9-55; Contains up to 6 four-character set-word-
03-70 mark instructions. If there are fewer than 

six sw instructions, 1056 (R0056) appears 
in the next available set word mark loca­
tion. This causes the loader to read a card 
and branch to the load instruction of the 
next card. 

155 Contains a 1 denoting a read-a-card in-­
struction. This instruction is present only 
if six set-word-mark instructions are 
present. 

156-62 Contains the instruction necessary to load 
the data (columns 1-38) into storage. 

'71-74 B039 (Branch to 0039) 

'75 Blank 

76-80 Identification 

DC CARDS 

In the condensed deck, the data is loaded into storage. 
This differs from the one-pef-card loader in which a 

. DC card is moved into storage. Consequently, if a DC is 
the first item in the data to be loaded by the condensed 
deck loader, a word mark is first set in the high-order 
position of the DC, but is then removed by a clear­
word-mark instruction. Because data is loaded into 
storage, all existing word marks are cleared in the 
storage locations before entry. 

EX CARDS 

The programmer may insert data cards behind an EX 

card. To accommodate the condensed card loader, the 
condensing routine converts the instructions, which 
were written by the programmer to return control to 
the load routine after the program section has been 
executed. If data is not inserted, these cards will not 
affect the loading procedure" 

END CARD 

To facilitate patching of the condensed deck, the END 

card instruction is the only information present on the 
last card. 

PATCHING 

Patching a condensed deck requires that the data to 
be loaded in storage is placed in columns 1-38. The 
LOAD instruction is placed in columns 56-62, and 1056 
is placed in columns 63-66. 

PROGRAMMED HALTS 

There are three programmed halts in each SPS Con­
densing Routine: 

SPS-1 

Illegal Card. The routine causes a halt if, in an in­
struction or constant card, any. position in columns 
57 -59 is blank or if column 57 is not zero. This error 
cannot occur as the result of assembling but might 
appear on patch cards. 

Blank Count Column. If the count column for instruc­
tion or constants is blank, the routine halts. This 
generally occurs because of a count left out in patch 
cards. 

End of Job. Each time an END card is processed, the 
machine halts. After an END card is punched, the 
routine causes it to be selected to the normal stacker. 
A blank dummy punch-instruction card falls into 
stacker 8/2. 
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SPS-2 

Non-Assembled Card. The routine halts if the input 
does not appear to be an assembled card. 

Illegal DC, DCW Count. If the count field on a DC or 
DCW card contains a number greater than 32 or less 
than 1, the routine haIts. 

End of Job. This is the same haIt as explained under 
SPS-l. 

Restart After Error Halt. Pressing the start button 
after an error haIt will cause the machine to bypass 
the error card and read the next card or, in the case 
of an END card haIt, to restart the program. 

To load and execute the assembled program, the oper­
ator 
1. places the assembled deck (clear storage cards, boot­

strap card, and assembled program) into the hopper. 
2. puts data cards behind the assembled program. 
3. presses the LOAD button to begin the loading pro­

cedure. 
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IBM 1401 SPS Sample Program 

Figure 33~ shows a block diagram for a payroll routine. 
A current earnings card and year-to-date card (Fig­
ure 34) are read by the 1401 and complete an em­
ployee's check and earnings statement (Figure 35). 

Information from the year-to-date card is updated 
by the information in the current earnings cards and a 
new year-to-date card to be punched. 

Start Read A Card 

Current Earnings Card 

The first card read should be the current earnings 
card. If it is the year-to-date card (X74), there is a 
branch to the UPDATE routine, and the unequal com­
parison in man numbers results in a machine stop. In 
the first half of the program, the current information 
is edited and moved to the print area and also to 
work areas in the punch area. The first line of the 

Year-To-Date Card 

Move MD--1n # Set Word Marks NX 74 
T Ch k For CurrenI' 

o ec Input 

Check 
Card 
Type 

>-_X--,-74-'---i Set Word Marks 
For YTD Input 

Select 
Stacker 

Move N~ 
ToChe~ 

=r 
IMoveD~ 
LToChE~ 

Move & Edit 
MISC. OED 

For Statement 

MoveD~ 
ToPul~ 

ilW..ve Cun-ent 
FICA 

To Punch 

C()Ve Current 
GROSS 

To Punch 

Figure 3~~. Block Diagram for Sample Problem 

Halt 

Print Statement 
Punch New 

YTD Card 

Move Dept # 
To Check 

Move & Edit 
NETAMT 

For Check 

Move & Edit 
NETAMT 

For Statement 

Move & Edit 
YTD GROSS 
For Statement 

Move & Edit 
YTD FICA 

For Statement 
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check and earnings statement is printed. The program 
checks for end of form. 

The second half of the program, a routine labeled 
UPDATE, causes the year-to-date information to be 
added to the curi'ent information, which is in the 
punch area and causes the updated year-to-date card 
to be punched. The new year-to-date information is 
also edited and moved to the print area, and the sec­
ond line of the check and earnings statement is printed. 

CURRENT EARNINGS CARD 

1-3 4--89 17181920 3536----44 

Dept. Man Social Tax Name Not Used 
No. No. Security CI. 

No. 

1-3 4--8 9---15 16--21 22-2627 

- --
Dept. Man Year- Year- Year-
No. No. To-Date To-Date To-Date 

Gross Wh Tax FICA 
YEAR-TO-

DATE CARD 

---- -
Figure 34. Current Earnings and Year-to-Date Cards 

General Manufacturing 
Corporation 

To the Order of: 

23140 G J KANE 

724 

NEW VALLEY 
NATIONAL BANK 

Pay Exactly: 

Date 

JAN 27, 1961 

$ 130.26 

Treasurer 

Figure 35. Employee Check and Earnings Statement 
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Then a skip to the next form is executed. 
Figure 36 is an IBM 1401 SPS source program written 

for the payroll listing routine. Figure 37 is the SPS 
output program listing. 

Mnemonic Operation Codes 

Figure 38 shows the IBM 1401 SPS Mnemonic Opera­
tion codes. 

45--49 50--55 56-60 61-6566 7475--80 

Total Current Current Current Not Used Current 
Misc. Gross Wh Tax FICA Net 
Ded. 

73 74 75--80 

Not Used X Not Used 

- - --

EARNING STATEMENT 

Man 
Gross WHo Tax FICA 

Misc. 
No. Oed. 

23140 $ 175.00 $ 31.90 $ 5.66 $ 7.18 

Net Pay YTD YTD YTD 
Gross WHo Tax FICA 

$ 130.26 $ 875.00 $ 159.50 $ 28.::'0 



INTERNATIONAL BUSINESS MACHINES CORPORATION IBM IBM 1401 SYMBOLIC PROGRAMMING SYSTEM 

Program ?B'I8(J1u1v L/S71IVG___ CODING SHEET 

Programmed by 

LINE COUNT LABEL 

5 6 7 8 

1 4 0 

1 ~ 0 

1 6 0 

1 7 0 

1 e 0 

2 0 0 

OPERATION 

(A) OPERAND 

I 

CHAR. 

ADJ. 

L_i-.----.L __ 

I 1 
L_~ ___ I 

1 
_I 

Figure 36. SPS Source Program (Part 1 of 4) 

Date 7/13/"2., 
~ i 

(B) OPERAND 

~ ADDRESS 
27 26 

O,DlZ/ll 
0,£1,O/1J L­

o LOLJ./,61 _L 

__ CLfh5~-,-

± 
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CHAR. 
ADJ. 

IB~ INTERNATIONAL BUSINESS MACHINES CORPORATION 

IBM 1401 SYMBOLIC PROGRAMMING SYSTEM 

Program _.E1l~~~EIAJ6_ CODING SHEET 

Programmed by 

LINE COLINT 

o 6 0 

o 7 0 

o 8 0 

o 9 0 

2 0 0 

Date 2/I.f/~ z 

LABEL 

(A) OPERAND 

OPERATION 

1 
_ ~ . .1. __ l ___ ~ L I 

_0,018,01 1 

~lrL8Jii"L 
OJQL)L4, , : 
o,oJi~1 _LJ _-' __ L-L-

1 I 
_ ~"L_-----.L __ ..1 __ ._1 __ L __ l __ ~l_ 

. :_ !!1LhL/V' MQ.~ .. L~_.L_L_ 
.: _ EB J R IO_R.---.L~_ L __ l-.--L __ 

~.L-.l...- '_D li,Qtll _J._:.-~-L--+----t"''-''''''''-'-'' 
J. _-'-----L _ '-----'---- §M_ () j~l ~---.L_LL . L-

A '5 0 

(B) OPERAND 

Figure 36. SPS Source Program (Part 2 of 4) 

CHAR. 

ADJ. 

g d 

36 39 40 

g d 

38 39 40 

FORM X24·1152 
PRINTED IN U.S.A. 

Page Nco.IO,ilof _~ 
I 2 

IdentificCition ~ RJVJ 
76 80 

COMMENTS 

55 

FORM X24·1152· 
PRINTED IN U.S.A. 

Page N'j. ~ of _~ 

Identification ~RIt 

COMMENTS 
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IB1.1 INTERNATIONAL BUSINESS MACHINES CORPORATION FORM X24·1152 

IBM 1401 SYMBOLIC PROGRAMMING SYSTEM PRINTED IN U.S.A. 

ProgralT) PAY BOLL LI~Ilf'\JG CODING SHEET Page No.lQ3J of _~ 
I 2 

Programmed by Date Identifi cation ,e,A,Y,H,1.., 
76 80 

(AI OPERAND (BI OPERAND 

LINE COUNT LABEL OPERATION CHAR. ~ CHAR. ~ d COMMENTS 
ADDRESS ADDRESS 

3 5 6 7 8 '3 14 16 17 I;J ADJ. 
27 28 I~I ADJ. 

38 39 40 B5 

'A, I 0,0 ~ 1- I I _Q,':LJ2.,i I I UJ>JO,A,I,f., ':'l,T D, W,HT,A,X 0 I 0 --'---- , I I , I I I 
2 0 IA, I !D,O~~ I O,12.1k I I U,P'~Lr~~~T,D, ,F,I,C,A 0 L I I I 

0 3 0 MC!u 'oJ1 10 ,3 , ~ .. --L- O..t.~,~: 
I M,V ,0 ,F. ,P,T,#, ,T,c e,K, -- I 

0 4 0 J. C:IJ IE..DL~:L: : I O,2../f,~: : C,U,-LI, ,NT_,T, 'p,A.'I 
0 ~ 0 IM,C:~ IN, £.tI,AJ"1~.--L _ _ Oll.J!L~ I , __ E-,-~ .P .. W.~ .. ~ ,K ~ 

, I 
0 6 0 

'--- '/...,c:,q E.JDJ",WDL~. () :z ~.5 .L.--L_L~ F ,Dd_LL N,G:J:, e,~,~, L-~ 
0 7 0 M,e :~_ N,bT,AJMTLL.-'----'---- 0.6 ,6,5, I 

I I F ,0, R.sLrA,TL~f\L,L-,--,-----.-1. ____ --'----'----'-- I~ 

L~. £, QXJMJ),.:iL_L,,_-.L... O,~71 I I E,DLL.LrL_..J~ ,&,R Q'S 5 ~- --'-.- ---.L..-.L....L I , 

~.~ !M,e:£. In,j,,1,5J_Ll_~ O.l~'l,'l, , I I FJQ~.LS.L8:r,E; ,~E, ~r, -- I I 
...!..J..~ 'J..,C:A E-J D I TJWtD.,zLl_--'-_--'---- ~h~~ I I £,PLiJ:, ,'i,T,ll, ,W.H'T,AX, _.1 . ___ ~-L- , , 

I I 0 ,JYtC.t£ O~l~':: , O.I~,8B, I I FlO,S I ,5 L:L8,I ,f ,t1, E.,~,I, I I I I 

I 2 0 .&.elA. t....J:)IIlwv21_L---'----'--- QL~,q I'I, I 
, , 

EJ1_LL ;'i,T,Q ,E,I,C,A, __ 1 _____ .1 ___ ...l __ ---.1-._-1......_ 
-' 

I , 
..... -'----..L.... 

...!.J..3 . .L.<J .--'-- f-..J .... -~ M,C:z. QJ::J..,t:..''''_'--~_L_ O,~~LJ----,---.L... lSQ,g, .s'II8,I,z:,t1EI~CH 
I 4 0 

.. r12J lLO..c 7i'-L.LLJ .. J .. __ L. 'O~l:L_J __ L-~ 
.~ ... ~ 

rtLQL'i£L ;Z,Q,t-J,E I l: ,0, ,~C 
(I. e l I I I I S,KLI,P ;i ,A.F,I,f. R P J?.T --'--'-~.r:> f---L-- _~_--L...... L. __ .l. __ ~.~~---.L_ J ____ L .. -.l...~L-..!...~~ 

w,p~ 
, , I I P.£,LN,I, It I ,P,U,h!,c,H I 6 0 

.. --'-- .1 ___ L __ .l. ____ L._ .... l __ '~I_ .. _'____L..... f-- _~_.L~l .~--~ f' 1- 0,0 ,8,0 L....L_l..~-'--- I , 
C l,E,A,~~,{jL... I.~ .. __ L __ l_ ... j __ l.~~_ .L.ISL. , ___ .L ... 1 __ ~_L_L_1 I f-. 

C s' (),2., Cf.lL,-- I : : ,'---
I , 

K:',~ IE IA~_lP...R.J~~E.il I 8 0 J f-- _ L .. .1 .-'----'---'-__ ~ .. _..L... -

~. ___ L_ 

iA~~T <!.D 
C 5:_ S.LLl\.lR,r, LJ----'--_L_ f-- ~=1.,8-'-(L_..l : : c 1..~,N,C,t::1, it, IB,&,A,NC.H 
1-1.' o,oo:L :: I I IL,fLs:-r~ ,e.. A.R D, .\4,A,L.:T, 2 0 0 I , 

J,' I . -'--'---I. .. --,---,---.a.l-. ~_A5.,"'LC, D: I I I A IC,H£C.,K. IL ,A,S~C,A IR, 0 , .L_ I I I L _ _ L __ L _.....L __ -,-_L .. L ..L.. I I I , 

Figure 36, SPS Source Program (Part 3 of 4) 

IB,., INTERNATIONAL BUSINESS MACHINES CORPORATION 

IBM 1401 SYMBOLIC PROGRAMMING SYSTEM 
CODING SHEET 

FORM X24·1152· 
PRINTED IN U.S.A. 

Program PAYROLL LISTING Page No.lDfiJ of _~_ 
I 2 

Programmed by Date ____ _ Identification ,£,i1Y~L 
76 80 

(A I OPERAND (BIOPERAND 

COMMENTS 

LINE 5 :OUN: 8 LABEL 13 ~:ERATI~: 17 ADDRESS _I;J ~~:~. ~ 28 ADDRESS I ~I ~~:~. ! 39 40 
55 

o I 0 F,R.R,O LR 1-1. I ~.,R.&.iU~,-l.: _-'--_l.L--L....J. __ LJ._ . .L....-'--+-+_ 

o 2 0 . MA,I\I,N,D:1- D,5~ 0,1,0,8. L_Ll--'---.'--- __ -c-L.-'-.lJ . .L_:....J--'-_L___ .I_L...L'--.L'---'_'--_.L..--'---'---'--_"_--'_--'----I 

030 t1.o f,D,T,Wn,'" n,(!!w*"_.l_L...L...L_:...~.&12~b,b,O,.~'__: --'-:--'--~-+--+--,-.J ..... L.._L_.-'--' -'---'----'-.-"---',--'--, ...L--.O.---'_~ 
o 4 0 10 ~ £,D,Lhl!l,2.D,C:W -Ii -'---'---1: :.$ I b,"I -b b,Q I· ,0&, : : __ I I 

o ~ 0 0 1 . N.£.,T ,A ,M,T DC ':W ~, --'--_1 _ ~-Jan~R. O,QAt _.1 _1- _: : " __ .... L-

o 6 0 It.,z D,A~S-_ DC~WO,4/1f:L _LJ..JJ,AJN Z-,2L) , ,1,q:~:.:L_.L_I--_ ___-'---'---'---'--..L...J..--1''---'--, ...L--L'u-'.--1.-

.. ---,---,--,--~£,N:D S,T,A.l&TJ_Ll_L-L_ __ : : .l-.L....f--f-- __ I. -'---'---'---'-_"_--'-_ 
I , I , , 

o 7 0 

• I 

1-0-,--,-_8 -'--°-l---"---t---'--'----'----'-~'---t_--'---t-. ---'-._L ''----'---"-':--;---'- ... -'-- - .1 I----'---'----~···-:i·---''----'----\----\---+---'---'---L---'--L-L -'--...L..--'---'---'---'---"-----'----'--I 

t_ _-'--_-'- ... 1 ----'----L_L_-'_--"- .. .1 __ +.. ' , I I I I 
~_.--l. __ ~~_____1 __ __..L_~ 1-....._ I L __ 1 ____ .L. _'_-"_'---'--+_ r--~-- -.i ... _..L_--'-,---'......J'____'_.L....-'---'--_"_--'---'-___'_---'--I 

1 ' I I I 
_ -'---'- _.1._ .J.---'--+-~___'_I_.-1_· t. -'--__ '-.-'--_..J :: ~ _ .-:---+---'----'---1--. 1-.-1--1..-. .1. .... .1.1 --'---'----'---''___L.. .-'---'---'---'----'----'.--'----1 

--,-,---,--.;--i __ -t- .l-~_J.----L-+ __ +_~ -- ~-~--+--+~ .-

o 9 0 

I 0 0 

I 0 

I 2 0 

__ -'--~ __ .l----'----'---.L_ ~.___ -'--.1 . . ~ .. l_: -:--'---'--- - .. -'---'--"~,'. --'--: --.L---'-f---t-t--'--.-'---'---'---'---'---"----'-'---L....-'---'---'---'---'---j 

f--' 1.
4
--,-0-+---,--. __ --'-._.l.---'--.. . .L.....L..... --J.-.t- ---,-_.1. __ L .. L ... J_+-+-'___'-__ '--~---'.':---'-----'--- . 1-- ----'--.. .L . ...L._.l.--'.,___'_,---'_L-_-'----'---'---'--_"_--'---'----I 

)---' -,--5 L_
O +--~_. _-'_1. ---'----'----'----If--'---'---+--'-.. l._--L-l_+-.. ~-,--_ : 11_ -'----.L... . ---f-. I , ,--.l---''--'---'---'---'---'---'---'----'---'-~'---l 

I 3 0 

f--'.L_6.L..:.0-t-.-'---+-_~ _ _'__-'---'-- --.L-t-- 1.1 1.. ... '- __ 1_:_:_.-'----'----1-- ,_..J_ J_ .. _L_~-~ . _~ __ L. 1-.... 1.--'----"~I'----'--'---'---'--"---'-~--'---''---1 

~o.. _--'--_f-_L-'_.L_-'---'-- -t..... L l.---'--f----f--'---'----· - I .. L .. : .. ~---"- ---'---.L....L_.J_L.-'----'---'-_-'~'__'__'___'____'__, _ ___1_ 

r-!-.J..II~+--'--'-I---'-- _.l_l---'----'--.+-.L_._.L--'----L.....L_'---'----'-- '---f-- I L_l._L. __ '_.'---'---.L... --.. L L_-'- .--'---''---'----'---'---'---'-_"_--'---'---'---''---1 I I I I , 
I 9 0 : .... .J---'---.l..-1----..L--f-..l----'---'---- 1_.1. I _~---'---'--- . __ 

2 0 0 I I 

I I 

Figure 36. SPS Source Program (Part 4 of 4) 
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CLEAR STCRAGE 1 ,008015,022026,030034,041,045,053,0570131026 
CLEAR STCRACE 2 L072116,110106,105117BIOI/I99,027A0740280027BOOI0270BO26/0991,0011'00111710 
BCCTSTHAP CARC ,008015,022029,056063/056029 ,0240671056 

PAGE 

PG LIN CT LABEl CP A CPERAND B OPERAND 0 lOC INSTRUCTION C.OMMENTS 

1 CIC Cll 33 
1 C2C *PAYROLl LISTING ROUTINE PROGRAMMED FOR THE 1401 
1 030 eRG 0900 
1 C4C 1 START R 0900 1 READ A CARD 
1 C50 8 B UPDATE 0014 0901 B *81 074 - CHECK CARD TYPE 
1 060 7 SW 0004 0009 0909 , 004 009 MAN & SS NUMBERS 
1 C7C 7 SW C020 0045 0916 , 020 045 NAME & MISC OED 
1 oec 1 Sh 0050 0056 0923 , 050 056 GROSS & WHTAX 
1 090 1 Sh C061 0075 0930 , 061 075 FICA & NETAMT 
1 ICC 4 Sw C101 0937 , 101 DEPT # IN PUNCH 
1 110 7 tJCW coca 0206 0941 M ooa 206 MOVE MAN # ro CK 
1 120 1 Meh ee35 0224 0948 M 035 224 MOVE NAME TO CK 
1 130 1 tJcw CATE C241 0955 M 499 241 MOVE DATE TO CK 
1 140 7 MCw 00(18 0255 0962 M 008 255 MV MAN #I TO STMN 
1 15C 1 LCA EOTWD2 0266 0969 l S74 266 
1 160 1 MCE C055 0266 0976 E 055 266 MV & EDIT GROSS 
1 170 7 LCA EOTW02 0277 0983 l S74 277 
I lac 7 tJCE C060 0277 0990 E 060 277 MV & EDIT WHTAX 
1 190 7 lCA ECTWD2 02a8 0997 l S74 288 
1 2CC 1 MCE C065 0288 1004 E 065 288 MV & EDIT FICA 
2 CIO 1 LCA Eca02 0299 1011 l S74 299 
2 020 1 MCE 0049 0299 1018 E 049 299 MV & EDT MISCDNS 
2 03e 1 MCW C008 0108 1025 M 008 108 MOVE MAN#I TO PNC 
2 040 1 MCW COC3 0103 1032 M 003 103 MV DEPTH TO PNCH 
2 050 1 MCW oe55 0115 1039 M 055 115 MV GROSS TO PNCH 
2 060 7 tJ,CW C065 0126 1046 M 065 126 MV FICA TO PNCH 
2 Cle 7 tJCW C060 0121 1053 M 060 121 MV WHTAX TO PNCH 
2 08C 1 MCW CC80 NETAMT 1060 M 080 S81 SAVE NET AMOUNT 
2 CSC 2 CC B 1067 F B SKIP 2 AFTER PRT 
2 lCO 1 W 1069 2 PRINT 1ST LINE 
2 11C 4 CLEAR CS ccao 1070 1 080 CLEAR READ AREA 
2 120 1 CS START 0299 1074 1 900 299 CLR PRT & BRANCH 
2 130 7 UPDATE sw 0004 0009 1081 , 004 009 MANN & YTDGRS 
2 14C 1 sw C016 0022 1088 , 016 022 YlDWHTX & YTDFCA 
2 15C 2 SS 1095 K 1 SElECT STACKER 1 
2 160 1 C tJANNOl 0008 1097 C 108 008 COMPARE MANII-
2 17C 5 B ERRCR 1 1104 B S52 1 BRANCH UNEQ,UAl 
2 18C 7 Sw 0109 0116 1109 , 109 116 WORD MARKS IN 
2 19C 4 sw G122 1116 , 122 PUNCH AREA 
2 2CC 1 A C015 0115 1120 A 015 115 UPDATE YTOGROSS 
3 010 7 A 0021 0121 1127 A 021 121 UPDATE YTD WHTAX 
3 C2C 1 A C026 0126 1134 A 026 126 UPDATE YTD FICA 
3 C30 1 tJCW C103 0206 1141 M 103 206 MV DEPTII TO CK 
3 04C 1 LCA EDTWDI 0241 1148 l S65 241 EDIT NO PAY 
3 C5C 7 ~CE ~ET AMT 0241 1155 E S81 241 FOR CHECK 
3 Cf:C 7 lCA £DTwDl 0265 1162 l S65 265 EDIT NET PAY 
3 C7C 1 f'CE ~ETAMT 0265 1169 E S81 265 FOR STATEMENT 
3 cac 7 LCA EDTWDI C211 1116 l S65 271 EDIT YTD GROSS 

CSC 1 fJCE 0115 0271 1183 E 115 277 FOR STATEMENT 

Figure 37. SPS Output Program Listing 
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PAGE 2 

PG ll" CT LA8EL CP A OPERAND B OPERAND 0 LaC INSTRUCTION COMMENTS 

3 ICC 7 LCA EDT\ojD2 0288 1190 L S74 288 EDIT YTO WHTAX 
3 llC 7 ,..CE 0121 0288 1191 E 121 288 FOR STATEMENT 
3 12C 7 LCA EDTWD2 0299 1204 L S14 299 EDIT YTD FICA 
3 130 1 />ICE C126 0299 1211 E 126 299 FOR S TA TEMENT 
3 14C 7 fIl C014 0114 1218 Y 074 114 Move; lONE TO PCH 
3 15C 2 CC A 1225 F A SKIP 1 AFTER PRT 
3 160 1 WP 1227 6 PRINT & PUNCH 
3 1l:l 5 B LASTCD A 1228 B 548 A CHECK LAST CARD 
3 17C CS C080 1233 I 080 CLEAR READ AREA 
3 ISC 4 CS C299 1231 I 299 CLEAR PRINT AREA 
3 19C 7 CS START 0180 1241 I 900 180 CL PNCH & BRANCH 
3 20C 4 LASTCO H COOl 1248 • 001 LAST CARD HALT 
4 CIC 4 ERRCR H ERROR 1252 . S52 
4 02e ~AI\NCl CS C1C8 0108 
4 030 10 ECTw['l CC\oj $ o. 1265 
4 C4C 9 ECTWC2 co. $ , o. 1214 
4 C5C 7 "ElAn co. • 0000000 1281 
4 C6C 12 CATE CCW 0499 JAN 27, 1961 0499 
4 070 END START I 900 080 

68 C/lRCS 

Figure 37. SPS Output Program Listing (Continued) 
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,...---

t---
Mnemonic 

Operation Code 
t---

DCW 
DC 
DS 
DSA 

t---

1---

Type 
Mnemonic 

Operation Code 
1---

A 
S 

Arithmetic *M 
*D 

ZA 
ZS 

f-----

MCW 
*MCM 

MCS 
MN 
MZ 
MCE 

Data Control 
LCA 
SW 
CW 
CS 

*MIZ 
MA 

*SAR 
*SBR 

B 
BWZ 
C 

Logic Control NOP 
H 

*BBE 

1---

R 
W 
WR 
P 
RP 
WP 

System Control WRP 
*SRF 
*SPF 

SS 
CC 
CU 
MU 
LU 

1----

1---
Mnemonic 

Operation Code 
'-----

cn 
ORG 
END 
EX 

'----

*Pertains to an optional feature. 

Figure 38. SPS Mnemonic Operation Codes 

AREA DEFINITION 

Description 

Define Constant With Word Mark 
Define Constant (No Word Mark) 
Define Symbol 
Define Symbol Address 

INSTRUCTIONS 

Description 

Add 
Subtract 
Multiply 
Divide 
Zero and Add 
Zero and Subtract 

Move Characters to A or B Word Mark 
Move Characters to Record or Group Mark 
Move Characters and Suppress Zeros 
Move Numeric 
Move Zone 
Move Characters and Edit 
Load Characters to A Word Mark 
Set Word Mark 
Clear Word Mark 
C lear Storage 
Move and Insert Zeros (for reading 7070 Compressed Tape) 
Mod ify Address 
Store A Address Register 
Store B Address Register 

Branch 
Branch if Word Mark and/or Zone 
Compare 
No Operation 
Halt 
Branch if Bit Equa I 

Read a Card 
Write a Line 
Write and Read 
Punch a Card 
Read and Punch 
Write and Punch 
Write, Read and Punch 
Start Read Feed 
Start Punch Feed 
Se lect Stacker 
Control Carriage 
Control Unit 
Move Unit 
Load Unit 

PROCESSOR CONTROL OPERATIONS 

Description 

Control 
Origin 
End 
Execute 

Machine Language 
Equivalent 

A 
S 
@ 
% 
? (Prints as &) 
! (Prints as -) 

M 
P 
Z 
D 
Y 
E 
L 

D 

/ 
X 
# 
Q 

H 

B 
V 
C 
N 

W 

1 
2 
3 
4 
5 
6 
7 
8 
9 
K 
F 
U 
M 
L 
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Pre-Process Listing Routine .................................................. 21 
Processing - Pass One .... ...................... ........ ...... ................ 24 

DC - Define Constant (No Word Mark) .......................... 14 
d-Character .............................................................................. 12 
DCW - Define Constant with Word Mark .... .................... 13 
Declarative Operations .... .............. ............ .......... ............. ..... 13 
Define Constant (No Word Mark) - DC .......................... 14 
Define Constant with Word Mark - DCW ............ ...... ...... 13 

Processing - Pass Two .... ........ ............ .................................. 24 
Processing Stops with Reader Empty - Pass Two .... ........ 25 
Processor Assembly Programs .... .......................................... 22 
Processor Control Operations ................................................ 19 
Processor Controls ........................ .......... ............ .................... 7 
Processor Output ........... ........... .................... .......................... 26 

Define Symbol - DS .......................................................... 14 
Define Symbol Address - DSA ..... .............. ....................... 15 
DS - Define Symbol............................................................ 14 
DSA - Define Symbol Address ........ ...... ........... ............. ...... 15 

Processor Program .................................................................. 7 
Processor Stops with Reader Empty........ .......................... 24 
Programmed Halts - Pass One .... .................. ...................... 24 
Programming with SPS .... .......... ........................ .................... 7 

END - End .......................................................................... 20 Sample Program ...................................................................... 31 
End Card Stop ...................................................................... 22 
End of Job .............................................................................. 25 

Special Mnemonic Operation Codes .... .................................. 17 
SPS Processor Operations ... ..... .................. ....... ..................... 21 
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Indexing .................................................................................. 11 
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