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VARIABLE COLUMN INTEGER OR FRACTION PRINT, MU PIF3 
704 SAP PROGRAM 
G. A. Westlund - September 10, 1959 
Midwestern Universities Research Association, Madison, Wisconsin 

PURPOSE 

To print on one line, via the 716 on-line printer, an integer line 
label of five digits plus sign, and either one to eight integers of 
eleven digits plus sign each, or one to eight fixed point fractions 
of eleven digits each preceded by a sign and decimal point. 

RESTRICTIONS 

The MURA II printer board is used. A wiring diagram is attached 
(q.v.). 

METHOD 

Accuracy: Integers are converted exactly. Due to tuuncation c;iuring 
conversion, an error is introduced ranging from 0 to -3 in the 
eleventh decimal place of fractions. 

USAGE 

This routine is entered by the calling sequence: 

TSX PIF3,4 
N-l L, T,LWA 

return 

where N is the number of integers or fractions to be printed, L is 
the location of the integer line label, T. 0 if the numbers are 
integers, T~ 4 if the numbers are fractions. LWA (last word address) 
is the highest ordered location of the numbers to be printed. 
(The numbers found in numerically asoending locations are printed 
from left to right. The rightmost number is found in location LWA). 

If N - 1 a:: 5 (6 or more numbers to be printed). two print cycles 
are required. For N - 1:S 4 the printer can be maintained at full 
speed (150 lines per minute). 

SPACE REQUIRED 

133� words program at PIF3� 
24 words temporary at COMMON� 
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l~ [[\'fJ !ii'~~~ ~~~~A PRitNT ~NT~G!RS OR FRACTIONS f4U ~~(53 

JWL';;s~, IRS O~Ol,r j?,� ~~~D n~~ ~ t ~AVf P%?~, 

SM~ llf~{:g0~ ~IF~ lO©©2 
~~©' g~~D~~) PH~~ ~~CS 
iPr l'
'\,. i'.> t,"·' ItQ~ GET A~Jj)H~ PLUS OME ~l~~ (H~©4 

~Vt'\ fa I..oe~ T l Of~ OF !"'ABEL ~rr~~ @@Q5 
src SAV~ FO~ l,AT~fq ~n~~ @@©~ 

e~p, J FIVE PUi'~ @~©1 

S'fJi\ t: A~S ~ Pf\S'3 Oij©8 
tt,~~fl (;; m~~ ~!~~ {)11)09 

~l'A t>! ti'~ ~~ ~ 1 P!~~ o©~o"o,j 

t.,,~~ ,!0j, ~i~3 <}()~!l. 

S~D ©D! ?~ fit V1£ DiG!T COUNTE~ PlF3 0012 
t~~ M~>t Q)~~] ~ TO lR2 AND l~~ PH'~ O©13 
(:t;~ M2rg:~&( :t~rt© ROW Ll!Fl «C~~ON+21) PiF' g61~ 

.sf ~.\ b o~s o\ii*.l PXF3 0015 
(~l, ~'T~ S'fMH'!NG Btl ~IF3 0016 
SLow ~tT PIF3 0017 
lXD Kq;2!Q~ ~~ prF3 0018 
STZ C(J~~©~"'~~ \) ~ CLI!:~~ PRIMT lMAG~ PIF3 0019 
1~)( <j!g>qliJ1()! PIF3 0020 
L~D Pll'~ol lE~O OR NUMBER COU~T Pf" 0021 

13 loa f.lw~~ ~UVill8!R TO MQ PiF3 0022 
S)\~ P'f~ t) 1 SAVE NUMBER COUNT PIF! 0023 

Ifj~,.,CAb BP' 0024 
'V~r~ ~fl~O~ a~Mt!C~ IF FRACTIOM ~IF~ 0025 
'f~ ~ ~ri'3 0026 

r- O~~ CCJ~~~~2~o~ MXNUS SIGN FOR unf;GER 0027~i" 
l!!> A~5 ~~ SHUff 5 OR 11 ~If" 0028 
f) T~! GeOy!~{;)1 H~! TEMP ~lii3 0029 

o~s ~@~~~?~~tI~ ©~tQ P'f" FOR FR~C'i'rON ~i'3 0010~ 
ORS ~~~~9~'~4; 1t!"J 0031 
OR$ ,r;:@{~~V@~1>~~ \l~ ~IP$ 00'2 
ALoS ! ~I" 00', 
Tl.'aP If ~rp~ OO~4 
ORS CO~~~9~~O&;, ~U\lIJ~ SH~N FOR FAA(TiON lfil', 00" 

If� M~S 2 00'6Ii'"I� TMl H a~~~(H SIS' BIT NOT L,QST til'» 0031 
CAb Ml! ~H~~ ~Xl P8F~ 0038 
,. p~ *+~c~~12 ~l~~ 'f0 IMAGE RIGHT OR LEFT p~,~ 0039 
no ~9~ •• e12 PIP'S 00..0 
TXH *t:!0t!.1 0R~bI(l'H IF FA~CTION III" 0041 
ARS 10 SHiP'Y FOR INTEGER 0042PI" 

H� t.xo lhl DIGIT COU~T ~JI'S 0043 
f,� S)(D Dil SAVI DHUY C;OVNT~R I!!!" @044 

$b~ en" SAY! SlE©UNG IUT PU'tl OO~5 

(l,~ ~!~~i\ ZE~~ RO~ ~IGHT OR ~l!FT fjg~! 0046 
S'i'A 6 O~I ~*.1 ~!':t 0047 

J� Pt<~ ~ e~,J!Aft AC 'II'S 0048 
T~~ {;h;;" 0~ II! eR~~'H ~F F~~CTION PI'S 0049 
ov~ 'V~~ tHV yt)E If- INTE~ER ~I'~ 00'0 
f~ll ~\)o\)~~	 0051"il" 
i\Ij~V r~1Ii] MUbY~PI.," IF FRACTION ~11i3 ©O52 
r;Jf,~ il~fL fU:~~~~[}~~ TO IRl PI'~ 005' 
C~b ~rf ~IF' 00'4 
'ii"~~ fb ~~ANe;H i~ 6fT NOT ,-O$T PU', 0055 
19~ o,;;;,~~~,I;.~~ pl~~ TO 1~~Gt! RiGHT OR ~!F' ~r" 0056 
f~ll q;}<{;;)t Q~ Q~~ PH'S 0057 
CPi~ (,l:1~~()J.i Z.E~i;) ROW FUGHT OR L.~FT PI!'! oo's 
S1~ L OF<S **.1 PIF3 00'9 



CAL 
TXH 

MZE 
L,2.1 

SIGN BIT 
BRANCH IF FRACTION 

~IF:3 
PI~3 

0060 
0061 

ARS 215 SHlF7 FOR INTEGER OO~2 
O~S ,~;", ~ 1 DEC. DIGIT TO iMAGE r:-, ~ '''':11') 

; <C " ~;' 0063 
TXH *""3~2tl BRANCH IF FRACTION F~ ~F3 OO,~4 
f',ts 1 LEF~ FOR INTEGER :" ,~<? 

( ,­ Qtj~'5 

~ 
r-"~ ~ 

:-~ ,C TAl ""+2,(\~** &R2 SAV10UF; r'; ",,' r""; 0'i _ fV', 
r: l'\RS l R1GHT FOR PRAcrrON 

,,)(1) Dfi i 01Gl1 COlHH ;~ 

fIX Yd,rl l00~ 5 OR Ai rrMES {);'J~? 

'{ XI 'l"',/, A(' j, 1, C BE;0M~5 IJ FOg HEXT PASS 
:;':};D [),3 rER 
t ;tj) FTI'f 1 '-:()ut~T ~ ZC~RO FOR l.M3EL) , . 
T;~L U~),iO KF LABEL OR All CONVERTED iYJ7'· 
IU<S 
nU-1 

** 
*o{'2 f 2,., 1 

1 { ~;RST CYCLE, 2 
tL\\),!~:'~ fr- FRACTION 

EN SECOND 

fiRS 12 SHITfT FOR INTEGER 
SL,H BrT S~VE SLIDING BIT 
TXL '*-1'2111",0 BRANCH IF ?IRSi CYCLE FUll 
TXT Bd.r'"l CONVERT 50~= MORE 
CAL iRA SIr FOR S CYCLE 
5LW G1T SAVE SlUn: SiT 
TXX ~i"1~~~12 FLIP TO ! ~EFr P i t~);? 

s 

CLA 
STA 
WPR 

MlE~4 

to 
ZERO RO~ LEFT (COMMQ~+21) 

ORS **. :~, 
SELECT PR Ii'HER 

o~~-;' is 
:02 r:, ,~~, 

Y.l! ;~:-::>:? 

';1' r,l"' 
'.>,",:-':","' 

SPR 6 FORMAT COMr~Qt 

TXl *'o1>2~J.?O /'H'~ 
SPR 
C6A 

e 
/'II TEST FOR FH1 

, ~ F~" 
f:· ~ f-?3:; 

CAS M O~ SECOND CYCLE ~!' E;~:~ 

SECOND CYCLE TROl ~3 Lr f ;l; 
CU'" TE~~ CLEAR FIRST l~ Tf-SlER ~l~~r~) O(~~,: 

STn Q ?~?~i Ot~S;;~ 

lXA "til 12 iJ ~:s'~ 
Cpy COMt-:lON+24 ~ 1 PR!MT IMAGE lE~r rl~~ 
(f.ty COMMON+12, 1 PR1~1 IMAGE Rr~Mr P~F~ uQ96 
'OX *-21'1,1 Pir:, 0091 
\,XD PTWox NUMBER COUNT ~a~~ CQ98 
TXH T~l()O BRA~CH !F MORE TO CONVERT P!F'~, 

um XR~,l RES70Z·H: iRS i}iF"~ Q~ 

bA!) IR2fl2 ~lF~ f3~, Q:::' 
um lR4,4 ~!~'I.i {H, 

T 
TRA 
CLA 
S10 

2,4 
F 
N 

EXIT 
ARS 2 FOR 
ARS ** 

SECOND CYCLE 
?I\""~ 
Pt~, 
~H~~ 

01g~ 
{HOt} 
010 r; 

no 
SXD 

*+1,1" ...1 
PTWt1 

DEC~EASE NUMBER COUNT 
SAVE NUMBER COUNT 

~!r~ 
~If"~ 

110 
A~S 

AllO,** 
8 

Cl'Ei\R 
SH!,F1 

Xrl/\GE AND 
rOR FIRST 

CONVERT 
~UMBER 

MORE ~~~3 
~J?~ 01Q') 

SUA BIT SAVE SL!DING BIT ~Jr'~ 1J1!0 
CLA K 11 rH>~ OlH 
S'rA C AR5 11 F~~ INTEGERS Ptf?3 (n~~ 

O\L 
TlE 

CALL 
S 

ALPHA Plt~S ONE 
BRAMCH ?f All CONVERYEO 

~!F:~ 
P!r::~ 

I),\U 
~ J j,:; 

51"2: CALL SET FOR ~EXT TiME HERE l~!F~ Ol:El 
f~RS 

Pf)X 
TXl 
5UB 
STD 

15 
C0r4ii iON+9 III 
*+~D1:,{'ll:­

FOLitl 
Q 

NUMBER COUNT TO DEeR. 
~UMBER C0UNT TO IRl 
G~~NCH F ON! CYCLE ONLY 
FuUR IN DECREMENT 
N-6 TO F1RST CYCLE TESTER 

~l~~ 
~) ~ f~; 

~jr'~; 
;)g r~ 

PI\'=3 

OH,I'? 
~)l), "7 
t]L~1~5 

;'1 :1.2. '? 
{H20 
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TYPE 716 PRINTER p_ 24-6127-0 'I 

\ , 

.I ....... ~ 

 7 

~ 

> 
o 0 0 0 0 000 

~ 

21 25 
p 10 0 0 0 0 0 0 0 0 

,.." rt. " 1"\ " ~o 10 I'd 
0 0 0 ~ ~ ~ ~  ~ ~ ~ ~
 

~ ~ ~
 ~ 

R 00000000000000 
5 ~ 

s o 0 000 0 0 0 000 0 0 0 000 0 0 o 0 ~ 

61 65 70 75 6 
T o 0 000 0 0 0 000 0 0 0 000 0 0 o 0 T 

I I 7 
u o 0 0 0 0 0 0 0 000 0 0 0 0 0 0 000 o 0 u ~ 

81 85 90 95 100 8 t:::l 
v o 000 0 0 0 0 000 0 0 0 000 000 o 0 III-------------------------t 9 
wOO 0 0 0 0 0 000 0 0 0 0 000 0 0 000 w 

101 105 110 115 12 10 9 10 II 12 
X '0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X 

S-I 5-CALCULATOR ECHO ENTRY LEFT-15 19" c.8
V 000 0 0 0 0 0 000 0 0 0 0 0 0 0 0 0 0 0 V 

20 2530 !I5S-I-3 12 ...~ ZOO 0 0 0 0 0 0 000 0 0 0 000 0 0 0 0 0 z 
4-5 CALCULATOR ECHO ENTRY RIGHT 20 23 13 15 16~  13

AA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 AA Ne ••• Ie'l •• • '·~I.t!  •• • el.", ..• 
24 25 30 35 i3US 14 

'BB r0 0 0 0 0 0 0 0 0 0 0 0 I 0--0--0--0 0--0--0--0 0 0 BB 
-I 5 PRINT ECHO EXIT-15 20 15 BUS 
00000 0 0 0 000 0 0 0 0 0 0 0 0 000 cc .~  0-0--0--0-0 I 0 o 'Y-..TDO 0 0 0� 
21 25 30 35 40 16 

L~
0:
-(1) L M N 0 P Q R� 

00000 0 0 0 000 0 000 0 0 0 0 000 DO 0-0--0--0--0 ~  0 0 o O,.,.n O 0 0 0� 
41 45 ~  55 60 17 too I T U V W X y Z�u.\ ~oHTH••(J) •o 0 0 0 0 0 0 000 0 000 0 0 0 0 0 000 EE o 0 C) 000 0� 
61 65 70 75 80 18� 

F 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 FF '"" p",y tIl 0-0--0--0-0 ~ 
 

8/ 85 90 95 100 19� 
\ ... . O-O--O--O--O~I  ~ 

I.E .OAYQ.) ~  

~IO 0 0 000 0 0 000 0 0 0 000 0 0 000 GG i i iff f i~  

101 120105 110 115 20 + - • ~ • * , ~ 

HH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 HH o 0 000 0000-0-0-0-0 ==t I
TYPE 716 321801 PRINTED IN USA TYPE 716 321802 PRINTED IN USA 

P... · 


