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IDENTIFICATION

Variable Column, Variable Digit Rounded Fraction Print, MU PRF3
E. M. Zographos, February 28, 1957

Midwestern Universities Research Association, Madison, Wisconsin

PURPOSE

To print, on-line, one to five rounded fixed point fractions, Fi’ 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: +5x10 (P + 1), where P = the number of digits

Range: -(1-2"3%) & F; £1-273
USAGE
Calling Sequence: ,
UA SAP . MURASS

Loc. Instruction Loc.. _ Instruction

(748 TSX PRF3, 4 < BTSX A 4
A + 1 (prefix) B, P-3, C A+ 1 CNBP-3DIC
A+ 2 return At 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 Fg, Fi{,..., FNy-1in
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, Fg, Fy,..., Fy -1, from left to right in N columns 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 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;

UA SAP 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 lines/min. )
if the time between exit and re-entry does not exceed 110.4 - 3. 8N ms.



/\

§XD
SXD
PXD
L0e
LGl
8§70
LGL
LDD
STh
8§TA
PXD
LGL

Q@%W@N+loz
COMMON+2 94
1160

p Y

3

COMMON+3
i5
COMMON+3
PRF3432

PRFE3+42

490

3
PRF3+131
COMMON+ &
1%

PRF343,1

COMMON+13
2
PRF3+21
PRF34126
0

COMMON+2241
PRF34229101
6¢0
PRF3+123
28

CLA
suB

; PRF3429,191

PRF 34244195

A COMMON+394

PRF34392

COMMON+2292
PRF3+334291
PRF3+389194
PRF3+431 9491

an

[
TCOMMON+391

v Gel

PRFI+45
22394

MURA VARTIABLE COLe + DIGIT ROUNDED FRACT.

PRINT
SAVE IR1
SAVE [R2
SAVE IR&
CLEAR AC

PARAMETER TO MQ
SHIFT N T2 AC

Ce STARTING ADDRESSe TO AC
C+N

PLANT FRACTION CALL
ADDRESSES

CLEAR AC

{P=3) TO AC

(P=3) ¢+ 3

B TO ADDRESS OF MO

SET fR1a11

N

AN

PLANT SHIFT ADDRESS

SET UP_NUMBER BANK

FOR FIRST ENTRY

LOOP RE-ENTRYs OUT AFTER
CLEAR AC

DIVIDE BY 10

POSITION REMAINDER

FOR STORAGE

ADD 1 TO IR1

LOOP RE=-ENTRYs OUT AFTER 5 PASSES
SET IR4&=N

SET fR2=11

FRACTION IN MQ

11 PASSES

MUALTIRPLY BY 10

POSITION CODED DIGIT
FOR STORAGE
LOOP RE~=ENTRY
ADD 4 TO IR
LOOP RE=ENTRY»
SELECT PRINTER
PULSE EXIT HUB
SET IR1laN
FRACTION IN AC
TRANSFER IF FRACTION IS +
PULSE EXIT HUBS IF =

OUT AFTER 11 PASSES
OUT AFTER N PASSES

7 FOR F

 PRF34+46449~1 ADD =1 TO IR4

PRF348249191
PRF341191
PRF341311
COMMON+2641
PRE3448¢191
PRF34132
"COMMON+4

LOOP RE-ENTRYs OUT AFTER W PASSES
SET IR1=4

SET UP CONSTANTS

FOR FIRST USE

LOOP RE<-ENTRYs OQUT AFTER & PASSES
HTR11

11=P

PRF3 _§

MU Pl
PRF3 €31
PRF3 0002
PRF3 00603
RED -
PRF3 0605
PRF3 0006
PRF3 ©007
PRF3 0008
PRF3 G609

PRF3 00610

@@FB 0612
PRF3 0013
PRF3 0614
PRF3  §6158
TRE3_ 6016
PRF3 60617
PRF3 00813
PRF3 6019
PRF3 0020
PRF3 0021
PRF3 0622
PRF3 0027
PRF3 0024
PRF3 00¢%
PRF3 0026
PRF3 0027
BRF3 0025
PRF3 6Q29
PRF3 006320
BPRF3 0031
PRF3 U932
PRFY 5397

ERF3
PRF3

PRF3  GG53
PRF3 0044
PRF3 0048
CRFE3 00466
PRF3 0847
PRF3 00a8
PRF3 0049
PRF3 66590
PRF3 064851
PRF3 00352

PRF3 6053



$70
LXA
LXA
LXA
CAL
ANA
suB
™!
™1
CAL
ANA
CAS
TRA
TRA
CAL
A

COMMON+5
COMMON+3491
COMMON+58 42
COMMON+4 96
COMMON+#2292
COMMON+22
COMMON+23
PRF3470
PRF34629291
COMMON+2242
COMMON+22
COMMON+24
PRF34+80
PRF34118
COMMON+22¢92

DD COMMON+25

SLW
LXA
CAL,
ARS 4
$LW
TIX
F1X
L XA
CAL
ORS
TIX
CAL
ACL
SLw
SLW
CAL
SLw
LXA
LXA
LXA
CAL
ARS &
sLu
TiX
LXA
CAL
ANA
CAS
TRA
CLA

COMMON+2242
PRFS41194
¢QM"°"*2§9‘

COMMON+26 94
PRF34719491
PRF3+4859191
COMMON+542
PRF3412¢
COMMON+2212
PRF3+T789291
PRFS+124
PRF3+12%
COMMON+6
COMMON+7
PRF3+125
COMMON+8
PRE3+2491
PRF3+85,92
PRPR34+1844
COMNON*s.A

COMMON+9 ¢4
PRE3487¢6y)
PRE3+43 04
QOMHQN*Z?Q&
COMMON+8
COMNON*?
PRE 3499
PﬂF3*99

LRS 1

TIX
TNX
TIX
$TQ
TRA
$TQ
CPY
cPY

PRE34949hA]

PRF3410591¢1 LOOP RE=ENTRY

PRF3+8892¢1
COMMON+9
PRE3487
COMMON+10
COMMON+9
COMMON+10

SET IR1=N

SET IR2=11=p

SET IR&=mP

(P+1)ST DIGIT

EXTRACT COLUMNS

DIGITmS

TRANSFER IF DIGIT LESS THAN 8
DIGIT=% OR MOREe ADD 1 TO IR2
P=TH DIGIT

EXTRACT COLUMNS

COMPARE WITH 9

AC MORE THAN 9

AC=9

AC LESS THAN 9

CODED DIGIT + 1

SET [R4w=4
SHIFT CONSTANTSs EXTRACTOR

4 PLACES TO RIGHT
FOR NEXT COLUMNS
LOOP RE=-ENTRYs OUT AFTER 4 PASSES
LOOR RE=ENTRYs OUT AFTER N PASSES
SET IR2s11=P

LOOP RE=ENTRYs OUT AFTER 11~ PASSES

T IN AC

Tel

STORE T (FIXED)
STORE T (SHIFTING)
EXTRACTOR IN AC

SET IR1=é
SET lR2a3
SET 1R4=2
SHIFT To EXTRACTOR
& PLACES TO RIGHT

FOR NEXT COLUMNS
LOQP RE=ENTRYy OUT AFTER 2 PASSES
SET IR4=1l

NUMBER IN AC

EXTRACT COLUMN

COMPARE WITH T

AC MORE THAN 7

ACaT

AC LESS THAN T

LOOP RE=ENTRYe OUT AFTER 1] PASSPES
QUT ARTER & PASSES
LOOP RE=ENTRYs OUT AFTER 3 PASSES
STORE LEFT IMAGE

STORE RIGHT IMAGE
COPY LEFT IMAGE
COPY RIGHT IMAGE

PRF3
PRF3
PRF3
PRF3
PRF9

PRF3

PRFS3
PRF3
PRF2
PRF3
PRF3
PRF3
PRE3
PRP2
PRF3
PRF3
PRF3
PRE3
PRF®
PRF3
PRFES
PRF3
PRFS
PRF3
PRF%
PRFS
PRF3
PRES
PRPS
RRFS
PREY

PRF3
PRFS
PRPY
PRES
PRF3
PRF}
PRFS
PRES
PRES
PREY
PRF3
PRFS
PRF3
PRFY
PREY
RREY
RPRF3
PRE3
RPRE$
PRES
PRFES
PRF3
PRFS
PRF3

0054
0058
0056
0057
0088
0089
0060
0061
0062
006%
0064
004%
0066
0047
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
007e
0079
0080
0081}
0082
00832
0084
0043
0084
0087
0088
0089
009¢Q
0091
0092
00935
00924
0098
0096
0097
0098
0099
0100
0101
0i02
0102
0104
010%
0iDé
0167
0108



CAL COMMON+6
ANA PRF3+125
TNZ PRF3+81
LXD COMMON+1
LXD COMMON+192
LXD COMMON+294
TRA 244

CAL COMMON+22

ANS COMMON+2292
TIX PRF3+4819691
CAL COMMON+24
ORS COMMON+2242
TIX PRF3+3204241
TRA PRF3470

MTR 10

OCT 80000G0000NG
0CT 740000000000
peT 00ATTITITYITTY
0CT 001700000000
QCT 0005000A000N
0CT 001100000000
0T 000100000000

T IN AC

CLEAN IT OFF

TRANSFER IF NOT ZERO TO CONTINUE
HERE IF=0y RESTORE IRl

RESTORE IR2

RESTORE [R&

ouT

MERE {F P=TH DIGIT IS 9

0 REPLACES P=TH DIGIT
TO TEST NEXT DIGIT
HERE IF ALL DIGITS WERE NINES
REPLACE WITH ALL NINES
LOOP RE=-ENTRYs OUT AFTER 11 PASEES

CONSTANT
EXTRACTOR
T
CONSTANTS

PRF3
PRF3
PRF3
PRF3
PRF3
PRF3
PRF3
PRF3
PRF3
PRF3
RRF3
PRF3
PRF3
PRF2
PRF3
PRF3
PRES
PRF9
PRF3
PRFS
PRFS
idak!
PRPS
PRP2
PRF3

0109
6110
0111
0112
0113
0114
0118
0116
0117
011e
0119
0120
0121
0122
0123
0124
0128
6126
0127
0128
0129
0120
0131
0132
0138
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MURA PRINTER BOARD

Form 24-0137(\

TYPE 716 PRINTER
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MURA PRINTER BOARD

Porm 24-6127-0 TYPE 716 PRINTER
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