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Variable Column, Variable Digit Rounded Fraction Print, MUPRF3 

E. M. Zographos, February 28, 1957 

Midwestern Universities Research Association, Madison, Wisconsin 

PURPOSE 

To print, on-line, one to five rounded fixed point fractions, F i , in from 
one to five columns, with a five digit integer line label. The number of 
digits in each fraction is variable. 

RESTRICTIONS 

The MURA PRINTER BOARD 1 is required. See attached sheet for wiring 
diagram. 

METHOD 

Accuracy: + 5 x 10 - (P + 1), where P = the number of digits 

Range: - (1 - 2-35) ~ F i ~ 1 - 2- 35 

USAGE 

Calling Sequence: 

MURASSUASAP 

Loc.. InstructionLoc. Instruction 

40<- TSX PRF3, 4 d.. BTSXA 

~+ 1 (prefix) B, P - 3, C 0<+1 C N B P - 3 C 

q..+ 2 return cJ + 2 return 

where: 
(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 + 2, etc. 
p = the number of digits, 3 ~ P ~ 10 

On entry to this subroutine the fixed point fractions Fa, F I ,···, FN- I in 
memory locations C, C + 1, ... , C + N - 1, respectively, will be printed 
via the 716 printer as P digit rounded fractions. The fractions will appear 
in order, Fa, F 1) ... , FN _ l' from left to right in N columns on one line. 
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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 will be printed to serve as a line label.
 
At the far left of the line the letter F will appear to indicate that the numbers
 
printed are fractions.
 

If the prefix is PZE, that is N = 0, and C is the location of any positive
 
number, then just the label B is printed.
 

Space Required: 

UASAP MURASS 

133 words program at: PRF3 A 
26 words temporary at: COMMON T 

CODING INFORMATION 

Timing: 511. 6 + 3. 8N ms. is the average time if the printer is not in motion 
upon entry. The printer will be kept running at full speed (150 linesl min. ) 
if the time between exit and re-entry does not exceed 110.4 - 3. 8N ms. 
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5XO 
~URA 

(:(t;t;;f~'h 1 
v~RtAeLE COL. 

SAVe: UU 
+ OI61T ROUNDED FRACT. p~rNT I\4U 

~F3 {0(;Zn, 
SXD 
SXD 

CO~+I,2 

C~+2'4 

SAVE 
SAVE 

tR2 
YR4 

Pf(F3 
PRF3 

t»ft~O 2
ooe3 

PXD l1jO
:",00-r.-4­
lGL 3 

CLEAR AC 
pARAMETER- TO··MQ 
SHtFT N r" AC 

~.E.' __ ." OQ.Q_~ 
PftF3 0005 
P~F3 00106 

sto CO"MOM+3 ~RF3 Of¥07 
lGL 15 C. SrARr!~G ADORESS~ TO AC PRF3 oe08 
~eo C~M+3 C+N ~F3 0609 
STA PRF3+32 PLANT FRACTION CAll _~_~, ~~10 
S-rA ~F3+42- ADDRF5SES--' . ~r3 0611 
~XD 

lGt 
4.0 
3 

CLEAR 
fP-3) 

AC 
TO AC 

~~F! 

~~F3 

(}012 
00l~ 

ADD ~F3+131 CP-3) + 3 ffiF3 O~ll" 
$10 COMMON+4 ~~3 661~ 
~ 15 
L"xA" -pft-':-3+-3-,1 

e TO AODRESS 
5ET--fRl;tl 

OF Me ~~\lLJ)61~ 
\?PRF3 0611 

eLA COMMON+! N Ill'RF! OCHJ 
ALS 2 4N ~F' GC19 
STA PRF3+Z1 PlA~T SHIFT AOORESS ~ftF' 0025 
CAL "F!+126 PRF! 0021\ 
ARS 0 
STO-COMMOtt+22.1 

SET 
"FOR 

UP NUMBER 8ANK 
FIRS-T--ENTRY"-­

~F_~. __ 
~F3 

0622 
6023 

1!X PRF3+Z2.1,l LOOP RE-ENTRYt OUT AFTER 11 PASSES ~F3 O~~2i!) 

PXD 6.0 CLEAR AC P~F3 O@:l5i 

DVP PRF3+123 DIVIDE BY 10 PRF! O@2~, 

('{,$ 28 POSITION REMAINDER P~F3 002'7 
(!f~'$ COfIIMON+22,1 FO_R _S-I~~_~f __ 
'?~-E'PRF"3+29 .I.f ADD 1 TO I R1 

~i!F 3 .._~Hj1.~j 
PRF3 002(;!) 

1~l PRF3+24.1,5 LOOP RE-ENTRY, OUT AFTER 5 PASSES ~~3 0090 
lX~ COMMON+3.. SET YR4aN ~F3 CW9.J. 
lXA ~F3+3.Z SET tRZ-ll P~F3 Oa:Dc2 
f:'!)Q 0.4 FRACTION IN MO f)~~3 

J~.F_3~1~ 
'0,1 

_M~r!~l va.Y__ lQ 
POStrio~ COOED DiGIT 

_~M3." 
~~F3 

C~+22,2 FOR STORAGE ,-ftF3 
TiA 
TXl 
rIA 

PRF3+33.Z.1 
PRF3+38,l.4 
PRF3+'l,4.1 

LOOP RE-ENTRY, 
ADO 4 TO IRl 
LooP RE-ENTRY, 

OUT 

OUT 

AFTER 

AFTER 

11 PASSES 

N PASSES 

~F! 

PRF3 
~F! 

'~~ SEJ.E~T~~t"leR IM.no'. N1I2.':;--:..nr: ;/L__ .. -w..... ..1-~.,,_ 

$~R 1 PULSE EXIT HUB 7 F~ F PRF! 6i)':<~ 
lXA COMMON+3,l SET tRIaN PRF! oO~,2 

~~A 
r~ 

0.1 
~F3+.5 

FRACTt~ 
TRANSFER 

IN 
tF 

AC 
FRACTION IS + 

PRF, 
PRF3 

v{U"S 
ijO~~ 

::'S~ 2~,,4 PUlSE ExtT HUBS tF - !i'~F' 06'~~ 
rl~~1~F~~4~...f~.-.l._AOO.~J .TO tB~ ~.I!3-_..o_Q£>~ 

1f~ PRF'+42.1.1 LOOP RE-ENTRY. OUT AFTER" PASSES PRF! ~{jt/; 

~~A PRF3+11.1 SET tRIa4 PRF! ij0~6 

CAL PRF3+131.1 SET UP CONSTANTS ~F' 00~9 
SLW C~MON+l6.1 FOR FIRST USE ~F3 0050 
TIX PRF3+48,l.1 LOOP RE-ENTRY, OUT AFTER 4 PASSES P1tF3 OG51 
CLA PRF3+1'Z
SUlf-ej,MMm..-4 

HTRl1
i i.;.p-­

~_f-, 

~F! 

"_.~~:3~_ 

oos~ 
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STO COMMON+5 
I,.XA COMMON+,.1 SET UU-N 
l.X. tOMMON+,.2 SET IR2-11..p
LXA COMMON+.,. SET fR4..P 
CAt. COM~""'22.2 (P+l'ST DIGIT 
~"A CO"fMOH+22 fXT~ACT COLUMNS 
'UB ~OMMON+~' DrGIT-' 
1Mt Pfit" ...70 TRANS~!R IF DIGIT LESS THAN 5 
TXt ~R"'+62.2.1 DIGIT-' OR tt1QRE. AOD 1 TO 1"2
CAL COMMON+22.2 P-Tfi DIGIT 
ANA COMMON+22 EXTRACT COLUMNS 
CAl COMMON+24 COMPARE WITH 9 
TVCA 'R"+80 Ae MORE THAN 9 
TMA "".11' Ae-9 
C.~.~ eOMMO..N.+22.2 AC L~SS THAN 9 
.00 e~N+2' COOfD DTGIT + 1
."-'Wt-, C~+22t2~,!,11.4 SET t~4-4 
tA\. (!QMM()~+2 ••4 SH1FT C;ONSTA~TS, EXTRACTOR 
'~$ • 4 PLAces TO RtGHT 
SLW COMMON+26t4 FOR N!XT COLUMNS 
TrX P~"'+11 •••1 LOOP R!~ENTRYt OUT AFT!R 4 PASSES 
fiX PR""'S'.1,1 LOOP ~E~~NTRY. Out A'TER N PAS$!S 
b~A COMMON+"a SET JR2·11~P 
eAL PR".126 . 
OR$ COllll~+22.2 
fIX "".18.2,1 LOOP ~E·~NTRV. OUT AFTfR 11-- PAssr, 
CAt.. 'RF'+1.~4 T INAf. 
ACt. '.F'.12' T·1 
S,",W COMMON+6 STORE T (FIXrD) 
SLoW COMMON+7 STORE T 'SHIFTING)
C.1;. P~P'.12' E~TRAc:rO~ IN ~c
st." COMM0ft4+8 
LX4 ~~!+Z~.1 SET IRl-6 
LxA ,.".,.2 SET tRI-' 
L~' '~".le.4 SET JA4~2eAL COMMON+'.' SHIFT T, !XTR.CTOR 
ARI • 4 'L.AC!S TOR'OHT 
st.w COM~+9,4 FOR NEXT COLU""S 
Tt- ~,,+.q_4.1 LOQP RE-!NTIV, O~T ~~TI~ 2 PAilII 
LX' Pft'3+',. SET t~4.11 
CAL ~OM"ON+22.' NUMerA fN AC 
A~. ¢~+e EXTRACT ~O~VMN 
eA. ~OMMON+' COMP_R! WJT~ T 
T~A P~.'+99 AC MOR! THA~ 1 
Cl.t. ~lf'.99 Ae.T ..� 
LAS l AC L!SS THAN T� 
TIX 'RF'+94,4,1 lOOP RE.ENTRV. OVT A'TIA 11 'A.SI. 
T~~ P~'3.105,1'1 LOOP R!·!NT~Y. OVT A~T!~ 6 PASSI. 
Tr~ P~F'+88.2,1 LooP RE-ENTRV, our A~T!R , PASSf. 
$TO COMMOH+9 STORE LF.FT IMAGE ..� 
TRA 'R~3+87 .� 
STQ COMMQN+l0 STOR~ RIGHT fMAG!� 
C,y COMMON+9 COpy LEFT IMAGE� 
cpv COMMON+l0 COpy ~IGHT IMAGE� 
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T IN AC 
CLEAN IT OFF 
TRANSFER IF NOT ZERO TO CONTINUE 
HERE IF-O. RESTORE !Rl 
RESTORE tR2 
~E'STORE fR. 
OUT 
HERE tF P-TH DIGIT IS 9 

PRF! 
PRF! 
PRF' 
PRF' 
fD~F' 
PRF! 
P~F' 
PAF! 
'II'F3 
FlRF! 
P~F! 
PAF!

It""�PRF~ 
Pit,,!.AIf'�
PRP'! 
PRF! 
PR" 

'~'"

t,,~t""".�p,."�
PRIt' 
p.~,~ 

0109 
0110 
0111 
0112 
011' 
0114 
0115 
0116 
0117 
0118 
0119 
0120 . 
Ollt 
0122 
0121 
0124 
0125 
0126
01a'� 
~J,e 
0.12'
!1'Q�
~111.
011a 
Q~'~ 
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000 

D 
••••• ~_  •••• -·-0 • ~__• 

( 

, 
000 

4 
000 

G 000 

N .... 
0 
.... 

II 

I 
o 0 0 

000 
8 

000 

GI 
1>0 

If 

1 
M 

N 

'D 

.. 0 0 0 0 

la 
0 

I 
0 

0 

0 

0 

0 

0 

0 

0 0 0 

~ 

l:Q 

a= 
~ 

~ 

~ 

l:J 
:l!i 

y 

w 10
101 

X 0 0r-"Y 0 0 
20 

ZOO 

r-~o 0 
24 2~I. 0 0 

~I-,I: 0 0 
21 

D 0 0 
41 
0 0 
61 
0 0 
81 
0 0 
101 

"" '0 0 

0 0 0 0 0 0 0 
6~ 70 
0 0 0 0 0 0 0 0 0-0 9 0 • 0 6 0 0 0 g 90 
0 0 0 0 0 0 0 0 0= t:!o ; 0 0 0 0'0 0 0 0 0 0 

. 105 110 115 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-5-CALCULATOR EC/10 ENTRY LEFT -15­

0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 O~ 

25 30 ES-'-­0 0 0 000 000 0 0 0 0 0 0 0 0 0 
CALCULATOR ECHO ENTRY RIGHT 20. 23 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
30 ~  I O--O--O--:U~0 0 0 0 0 0 0 0 0 

---~  PRINT ECHO EXIT-15 20 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

25 30 35 40 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

45 50 " 60 
0 0 0 0 0 0 O· 0 0 0 0 0 0 0 0 0 0 0 

~ 70 75 80 
0 0 0' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

85 90 95 1001 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 

'05 110 115 120 
0 0 0 0 0 0 0 0 0 0 0 0 0 

TYPE 716, .,.,.J21801 

y 

w 
III II 

01'40 

OCO 

OTO 

0 0 

0 0 

0 0 
13 

0 0 

0 

0 

0 

0 

0 

0 0 

0 0 
16 

o -0 

0 

0 

0 

0 

.. 
,,~
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TYPE 711 PRINTER",14..1:l7..cJ 

I S 4 5 • 7 • • 10 " 12 13 14 :5 II 17 II III 20 21 22 23 24 25 21 27 2. 2' 3D )l )I' n 34 35 H 37 H )I 40 41 41 43 44 

CO- SELECTOR PICKUP rp~  [SH9'"1 S I 5 .'& CALCULATOR ElCIT LEFT--15)5 " "1 
A I~~~~~~~~~~~~~~~~~~~~~ O~ A ~ ~ ~. • :.p- • • • ~. • • • ~ ._~JI.•. t•• ;r;r"cr'tr;r;r;r;r~'?'¥7'lr~~,(/,~?'70 O. _ •••••••••••~  .4 .~  

c: r~-~LO~ S~~ gOU~LI~8 ~XI~~I~A;~E~f c oo!o :-: aGe •• I~"CALCULATOR  EXIT RI T 20. 25 

_.. ­ - - - _.. - - ­ -

~ILOT SELECTOR PICKUPS~  BUS :lZCrEXTRA~SPACE 3 4 
D I 0 0 0 0 0 0 0 0 0 0 0--0--0--0 0 0-0 0 0--0 0 0 ' 0 r. '-SENSE EXITS-I dN SUP EL I 2 OVFL., 
I 0 0 0 0 0 0 0 0 0 O~ 0 0-0 0 0 0 0--0' -

r.'-CARRIAGE SKIPS_O~SPLIT  COLUMN CONTR.OL: ,SE1 
, 0 00 0 0 0 0, 0 0 0 9 0 8 0 7 06 0 5 0 40 3 0 2 0 I 0 0 0 "0 0 

r'-..PILOT SELECTORS--IOB'CO-SELECTORS~N~  

G OTO 0 0 0 0 0 0 0 0 OTo 0 0 0IOTO 0 0 0 0-0 IG 
17 18 EXIT~"'0 0'0 0 0 non n n n 'on •.•• 'n•••• ±' 

4 24 2!l ] 30 
I ~O-O=~~=~:!:~=!:;::!:::::::~~!f!  

r 
-~- - - - -~-

IUS • 

_.­ - - -

'" "0 
'" 
~ K r~'o01010IONO 

0 

00 

0 

00 

5 
0 

00 

0 

00 

0 

00 

0 

00 

0 

0n 

OCO 
10 
0 OTO 

0 ONOnlnNn 

0 0 

0 0 
19 

0 0n n 

0 oeo 

0 OTO 

0 01010I"\ln~n  

0 0 

0 0 
20 

0 0n 1"'\ 

0 

0 , 
0 

, CTRJ.. 
,..,,10--0 

~ 

oco 0 0 0 0 0 0 0 0 OCO 0 0 0 oeo 0 0 0 ~NT':;J  

N 

.. 0 
I 

0 

0 

0 

0 

0 

0 

0 

0 
5 
0 

0 

0 

0 

0 

ZERO 
0 0 

0 0 

PRINT 
0 0 
10 
0 0 

CONTROL 
0 0 0 

0 0 0 

0 
15 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
20 
0 WI 

o 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 
'ILTER 
010 

2' 
0 0 0 0 

25 
0 0 0 0 0 

30 
0 0 0 0 0 

35 
Ii> 0 0 0 0 

40 
0 

IN OU 
0 2 0 

o 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 
3 

o 0 

II 
41 
0 0 0 0 

45 
0 0 0 0 0 

50 
0 0 0 0 0 

55 
0 0 0 0 0 

60 
0 

4 
o 0 II' 

5 

~ 5 0 0' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 5 

~  T 
61 
0 0 0 0 

65 
0 0 0 0 0 

70 
0 0 0 0 0 

75 
0 0 0·0 0 

eo 
0 

6 
o 0 T 

r:Q 

II: 

~ 

u 

"y 

0 
81 
0 

0 

0 

0 

0 

0 

0 

0 
' 85 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
90 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
95 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
100 
0 

7 
o 0 

8 
o 0 

U 

Y 

~  

i y 

z 

x 

• 0 0 0 0 
101 
0 0 0 0r-I 
o 0 0 0 
20 
o 0 o io 

f:4-5 
000 0 
24 25 
000 0 

0 
105 
0 

0 

0 

0 

0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
110 

<> 
115 

0 
120 

0 0 0 0 0 0 0 0 0 0 0 0 0 
5-CALCULATOR ECHO ENTRY LEFT-15 19 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25 30 ..!fS-I-3 
0 0 0 0 0 0 00 0 0 0 0 0 0 0 

CALCULATOR ECHO ENTRY RIGHT 20 23 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

30 
~I  ~u0--0-0-00 o 0 0 0 0 

9 
o 0 

10 
o 0 

II 
o 0 

12 
o 0 

13 
00 

14 
o 0 

• 
x· 

y 

Z 

Ai tt 
0 

0 

OCO 

OTO 

° 

01°1010 

o OCO 

... 
0 0 

0 0 

0 

0 
1$ 

o 0 o 0 0 0 

Alt. Switch (1) to N for single space 
II 

o 0 
II N 
o 0 

0 
0 

P 
0 

to I for double space 

Alt.8witeh (i) to N for 11 place number in first column 
I to T for line label (5 column) onl)' ill 

I 
first column 

17 
o 0•o 0 

19 
o 0 

20 
o 0 

u v 1I x· 
0 000 

II 3 4 ! I .,. 

IJ11IJ 
II •0 00 

l USA 

EXAMPLE DAD 04/01/5' . .. 
........ ." 
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