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IDENTIFICATION 

Variable Column Fraction print, MUPRFI 

L. p. Fosdick -October 8, 1956 

Midwestern Universities Research Association, Madison, Wisconsin 

PURPOSE 

To print, on-line, one to five fixed point fractions, F t , in from one to 
five columns with a five digit integer line label. 

RESTRICTIONS 
i 

The MURA PRINTER BOl\.RD 1 is required. See attacheq sheet for wiring 
diagram. 

METHOD 

11 ~Accuracy: - 3 x 10 .. IFi (printed) I .. ,F i (correct value>! ~ 0 
Range:( .. (1 - Z-35)~ Fi ~ 1 - 2- 35 

USAGE 

Calling Se quence : 

UA SAP MURASS 

Loc. Instruction Loc. Instruction 

0< TSX PRF1, 4 0( BTSX A.
 
0<+1 (prefix) B, 0, C l)( + 1 C N B 0 C
 
0<.+ Z return 0<, + Z return
 

(prefix) = N ;: the number of fractions, 1 ~ N ~ 5.
 
B ;: integer label to identify line of print.
 
C =location of first fraction, with successive fractions in C + 1,
 

C + Z, etc. 

On entry to this subroutine the fixed point fractions F O' Fl·, ~ .. ,FN .. 1 in 
locations C, C + 1, ...•C + N - 1. respectively, will be printed via the 716 
printer as 11 digit.fractions. The fractions will appear in order. FO' Flio'''· I 

F N • Ifrom left to rIght in N column on one line. Positive fractions are 
printed without sign. negative fractions with sign. The decimal point is not 
printed and is assumed to be immediately to the left of the first digit of the 
fraction. 'to the left of the N columns on the same line a five digit integer B 
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will be pl'inteci, to serve as a line label. At the very left of the line the 
letter F will appear to indicate that t~e numbers printed are fractions. 

II prefix is PZE, that is N T 0, and C is the location of any positive 
number, then jllst the label B is printed. 

Space· Re qUired: 

UASAP MURASS 

82 words program at: PRFl A 
20 words temporary at: COMMON T 

CODING INFORMATION 

Timing: 511. 5 + 3. aN ms. is the ave.rage time if the printer is not in 
motion upon entry. The printer will be kept running at full speed (150 
lines per minute) if the time between eXit and successive entry to this 
program does not exceed 110.5 - 3.aN ms.• 
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~ REM PRFI MURA VARIABLE COLUMN FRACTION PRINT MU PRFl 
RFl SXD 

SXD 
COMMON,l 
COMMON+l,2 

SAVE 
SAVE 

IRI 
IR2 

PRF1 
PRF1 

0001 
0002 

SXD COMMON+2,4 SAVE YR4 PRFl OOO~ 

PXD 11 CLEAR AC PRFl 0004 
LDO 
~GL 

1,4 
3 

PROG. PARA. 
N INTO AC 

IN MQ PRFl 
PRFl 

0005 
0006 

STO COMMa"+3 N INTO COMMON+! PRFl 0007 
LGL 1! C INTO AC PRFl 0008 
~OO COM~N+3 FORM C+N PRFI 0009 
STA PRFl+28 PLANT FRACTION CALL PRF1 OOlO 
S1A ~'1+!8 ADDRESSES PRFl 0011 
ROL 18 LABEL TO ADDRESS OF Me PRFI 0012 
LXA ~Fl+3,l SET IRl-11 PRFl 0013 
eLA COMMON+! N INTO AC PRF1 0014 
ALS 2 4N IN AC PRFl 0015 
STA PRF1+17 PLANT SHIFT ADDRESS PRFl 0016 
CAL PR'1+81 PRFl 0017 
ARS SET UP NUMBER BANK FOR PRFI 0018 
$TO COMMON+20.1 FIRST ENTRY PRFI 0019 
TIX PRF1+18.1,l LOOP, OUT AFTER 11 PASSES PRFI 0020 
PXD 6 CLEAR AC PRFl 0021 
DVP PRFl+78 DIVIDE BY 10 PRFl 0022 

\ ALS 
OR! 

t8 
CQMMON+20.1 

POSITION REMAINDER 
REMAINDER INTO STORAGE 

PRFl 
PRF1 

0023 
0024 

__ I""' TXt PRFl+25.1,l STEP IRI BY + 1 PRF1 0025 

/ 
TX~ 

~XA 
LXA
LPO 
MPT 

PRF1+20.1.5 
COMMON+". 
~Fl+3.2 
0•• ·· 
PRF1+78 

LOOP. OUT AFTER 5 
SET IR.-N 
SET IR2-11 
FRACTION INTO MO, 
FRACTION TIMES 10 

PASSES 

PLANTED ADORESS 

PRFl 
PRFl 
PRFl 
PRFI 
PRFl 

0026 
0021 
0028 
0029 
0030 

ALS '0.1 POSITION DIGIT FOR STORAGE PRFl 0031 
~S CONMON+20.2 DtGtT INTO NUMBER BANK PRFl 0032 
T'~ 
1-1 
Ttx 

PRF1+29.2.1 LOOP, OUT AFTER 
~Fl+3••1.4 STEP tRl BY 4 
PRF1+27.4.1 LOOP, OUT AFTER 

11 PASSES 

N PASSES 

PltFl 
PltF1 
PRFl 

OO!3 
00'.. 
0035 

W~ SELECT THE PRINTER PRFI 0036 
PI! 247 PULSE EXIT HUB 7 FOR F PRFI 0037 
LXA COMMO"+,.l $ET IR1-N 
(LA 0,1 FRACTION INTO AC, ADDRESS 
,,.... ""1+41 TRANSFER IF FRACTION + 
'S! 2.'.. PUlSE EXIT Hues FOR -
f~f PRFl+42.4.-t STEP YR4 BY - 1
TIX 'RFt+~8.1.1 LOOP. OUT AFTER N PASSES 

PLANTED 
PRF1 
PRFI 
PRFl 
PltFI 
PRFl 
PRFI 

00'8 
0039 
0040 
0041 
0042 
0043 

¢~~ ~+79 
lei. n'1+80 

T EQUAL 
REPLACE 

TO 10 INTO 
T BY T-1 

AC ~Fl 
PRFl 

0044 
0045 

$L.(CQMMON+4 
SLW COMMON+! 

STORE' 
STORE 

T-1 
T-1 

FIXED 
SHIFTING 

PRFI 
PRFI 

0'0"6 
0047 

CAL PRFl+80 EXTRACTOR INTO AC PRFI 0048 
SLW COMMON+6 STORE E'XTRACTOR PRFl 0049 
LXA 
LXA 
LXA 
eAL 

PRF1+20,1 
PRF1+5,2 
PRFl+14.4 
COMMON+',. 

SET tR1 EOUAL TO 6 
SET tR2 EQUAL TO 3 
SET IR4 EQUAL TO 2 
SHfFT T. EXTRACTOR 

PRFI 
PRFI 
PRFl 
PRFI 

0050 
0051 
0052 
00'3 
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ARS 4 4 ~lACES TO THE RIGHT PRFI 0054 
SlW COMPJlON+7~4 FOR NEXT COLUMN FtRFl 0055r 
TiX P~Fl+52':l4f11 LOOP. OUT AFTER 2 PASSES PRFI 0() 56 
L~~ P~Fl+3~4 SET TRio. EOUAl TO 11 PRFl 0057 
CAL COMMON+20~4 DIGIT 1NTO AC PRFl 0058 
A~A COMMON +6 EXTRACT DIGIT PRFl 0059 
CAS COMMON+5 COMPARE WITH T PRFI 0060 
'rRA PRF1+62 " BINARY IMAGE BIT IF DIGIT GREATER THANT PRFI 0061 
CLA PRFl+62 1 BINARY IMAGf BIT IF DIGIT ,. T PRFI 0062 
lRS 1 o BINARY IMAGE BtT IF OIGIT lESS THAN T PRFI 0063 
r !iC PRFl+57,4.1 lOOP, OUT AFTER 11 PASSES PRP1 0064 
TNX PRFl+68.1.1 TRANSFER WHEN ALL COLUMNS PROCESSED PRFI 0065 
'fIX PRFl+51,2.1 LOOP. OUT AFTER 3 PASSES PRFI 0066 
STQ C~+7 STORE LEFT IMAGE PRFl 0067 
TRA PRFl+50 RETURN TO FORM RIGHT IMAGE j)RFl 0068 
S1Q COMMON +8 STORE RIGHT tMAGE PRFI 0069 
Cpy COMMON+' COpy LEFT IMAGE PRFI 0070 
epy COMMON+e COpy RIGHT IMAGE PRFI 0011 
e~L COMfl«)N+4 T INTO AC PRFl 0072 
AIU PRF1+80 CLEAN tT OFF PRf:l Ot)7~ 

T~Z PRFl+44 TRANSFER IF T NOT EQUAL TO ZERO PRFI 0074 
LXD COMMON.l RESTORE un PRFl 007S 
LXI} COMMON+1,2 RESTORE IR2 PRFl 0076 
LXI) COMMON+2,4 RESTORE tR4 PRFl 0077 
TIU 294 EXIT P~Fl 0078 
MTR 10 CONSTANT FOR FRACTION CONVERSION ~RFI 0079 
eeT ~ooooooooooo CONSTANT FOR T EQUAL TO 10 P~Fl 0080 
oer 146000000000 EXTRACTOR PRFI ()OS 1 
OCT 001777777771 CONSTANT FOR INITIAL SET-UP OF NBR BANK PRFl 0082 



______30 3\ 52 33 34 D 3& 31 ,.21 28 29
o 5--CALCULATOR EXIT LEFT 39 40 41 42 43 44 

o 0 0 0 0 0 0 O' I ---15 . 19 

.... ' " '" 0 0 0 0 0 0 0 0 0' o 00000'00 0 ~ 3lirs-l---5

'A;.~t~~~';'J.f;;;::~~-i~t",a.-e-.-r~IOr-SALCULATOR RIGH~~ ~EXIT 0 0 000000c (l 0 3)
BUS 
~_--.Io 

[ 000 
4 

000 

G 000 

H 000 
8 

o 0 a'" 'E o 0 a .... 

e. ~ 

25 
0 0 0 0 0 

0 0 0 0 0 0 0
 
45 50
 
0 0 0 0 0 0 0
~  

0 0 0 0 0 0 0~ 

65 70/Xl 0 0 0 0 0 0 0a: 
0 0 0 0~ 90
 

II 0 0 0 a 0 0 0 a 0 II
 

~  W 0 0 0 0 0 0 0 0 0 0 w 
101 105 110 115 

~ x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ONa 0 0 0 0 0 0 
l:I 5-CALCULATOR ECHO ENTRY LEFT -15

['5-1Y 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 OCO 0 0 0 0 0~ 

20 

1325 . 30 ES-1-­Z- 0 0 0 0 0 o 0 0 0 0 0 0 0 0 a 0 a 0 0 0 OTO 0 0 0 0 0
 
4 5 CALCULATOR ECHO ENTRY RIGHT 20. 23 16
 

IA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ONO 0 0 0 0 '0 0
II r: ­24 25 30 
0 0 0 0 0 0 0 0 ~I~U~  

'. 0 0 0 5 PRINT ECHO EXIT--15 20
 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
c n~ 0

21 25 30 35 40 
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

41 45 50 55 60
 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
o· 061 65 70 75 80
 
0 0 0 0 0' 0 0 0 0 0 0 0 0 0 0 0 0 0
 
81 85 90 95 100 19 "
 o or 010 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 000 GGG 10 0
101 105 110 115 120 20 

,H 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0,0 o 000 "H 
TYPE 716 ~.J21801  

"i. ( ( ( 



TYPE 718 PRINTER ..... 24..111-0 

234� I • • • .0" ~ ~  ~ ~ ~ ~ ~ ~  w v u U~"UVH"~~~"M.~~HH~~qQ« 

SHljlRT1 S_ . 5 ~ CALCULATOR EXIT L£FT--15» '. "1 
0-0 0 ~  • .• •• • ••. •.•••••• .... -. 
SlS.P l!) 25p 30B _~I~~:IVYYYYY;;;~;/~;;~~YYrYr;:r:~:  

1 

~ • • • • • • • • • • • 000 ~  

3 4-5 eG 10-CALCULATOR EXIT RI 1" lID. 25t rb-p~LO~ S~~ gOU~LI~8 ~XI-r;-~I~A;~E~ c [ 0--0 •• •••• 
..,..-;.pILOT SELECTOR P'Cl<UPS~  8US :lZCrE)(TRA~SPACE  3. 4 f. 4 2425 J 30 BUS,

0'0000000000 0--0--0-0 0 0--0� 00--000 D 0--0� 
,.I-SENSE EXITS---I ON SUP EL I 2 OVFL:1� 

[ '0 O. 0 0 0 0 0 0 0 0 -~ 0 0--0 0 0 0 0--0� ~-

,.'-CARRIAGE SI<IPS_O~SPL'T  COLUMN CONTROL, IS~
 

,10 00 000 0.0 0 0908010'60504030201000110 0� 
I----PILOT SELECTORS-IO CO-SELECTORS� 

G OTO 0 0 0 0� 0 0 0 0 OTo 0 0 0 OTO 0 0 0 6� 
17 18 l­

'"N ONO .0 0 0 0 0 0 0 0 ONO 0' 0 0 ONO 0 0 0 ~ H�hPj] 1
'" oco 0 0 0 0 0 0 0 0 OCO 0 0� 0 OCO 0 0 0 0-0•"d 1-1 5 10 , 

OTO 0 0 0 0 0 0 0 0 OTO 0 0 0 OTo 0 0 0 0-0 '" ,19 20 I CTR).~ K ONO 0 0 0 0 0 0 0 0 ONO 0 0 0 ONO 0 0 0 0-0If 1-1oco 0� 0 0 0 0 0 0 0 OCo 0 0 0 oco 0 ENTR~0 0 o 0� 
ZERO PRINT CONTROL� 

II 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0� 
I 5 10 15 20� 

II 0 0 0 0 0 0 0 0 0 0 0 0 0 0� 0� 0 0 0 0 0 W� 
"'LTEAo� 0 0 0 0 0 0 Q 0 0 o 0 0 0 0 0 0 0 0 0 0 010� 

21 25 30 35 40 iN OU� 
p 0� 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

o� 0 0 0 0 0 0 0 0 0 o 0 0 o 15 0 0 0 0 0 0 o
3

0 
41 45 50 55 60 4 

II� 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 II'� 
5� 

I 0 0' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 5�~ 61 65� 6 .70 75 80 
T� 0 0 0 0 0 0 0 0 0 0 0 0'0 0 0 0 00 0 0·0 o~ 

I:Q u� 
7 

0� 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 uII: 81 '85 90 95 100 8� 
v 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0�11� 0 0 °9°/IVw 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 w� 

101 105 110 I 115 . 12C 10�~ x 0 0 00 0 0 0 0 0 0 

i 
0 0 0 0 0 0 0 0 0 0 o 0 x� 

5-CA1,.CULATOR ECHO ENTRY LEFT -15 19 II� 
y o 0 0 0 0 0 0 0 0 0 0 0�0� 0 0 0 0 0 0 0 o 0 yr-I 

20� 1225 30 ..!f;S-I-3z o 0 0\0. 0 o 0 0 0 0 0 00 0 0 0 0 0 0 0 o 0 
CALCULATOR ECHO ENTRY RIGHT 20 23 13 

000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 AA ONO 0 0 0r-5 

24. 25� 30 14 
0 o 0 BB 0 O'OCO 0 0 0000 0 0 0 0 0 o 0 :IO-OO:U~ 

~~ .- 15� e D • , C A i 
o� 0 CC o 0 0 0 0 0 0 0 

IC L It N 0 P 
Alt. Switch (1) to N for single space o "0 DD 000 0 0 0 

to I for double space 17 S T U v '!' x 
o� 0 U o .0 0 0 o 0 

18 2 3 4 5 •� 1 

Alt. hitch (~)  to N for 11 place number in first column o 
19

0 "� 

\ to T for line label (5 column) only in o 0 GG� JJI J I I 
,� first column 

,0 0 NH 
I 

20 

~1~TA~ti 

EXAMPLE DAft 04/01/57 

0., 

( (, i.� ( \ 




