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Variable Column Integer or Fraction Print, MU PIF1

E. M. Zographos, February 12, 1957

Midwestern Universities Research Association, Madison, Wisconsin

PURPOSE

To print, on-line, one to five numbers, eitherallfractions, ¥, orallintegers,
in from one to five columns with a five digit integer line label.

I,

RESTRICTIONS

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

diagram.
METHOD

Accuracy: -3 x 10711 ¢ |Fi (printed) ! - |F; {corre
Exact for Ii

ct value)l £ 0

MURASS
Instruction
BTSX A 4

1 C N BDC

2 return

-35 -35
Range: - (1 -2 )SFigl-Z
-@3 L g1 g 23% .
USAGE
Calling Sequence:
UA SAP

Loc. Instruction Loc.

X TSX PIF1, 4 X
&+ 1 (prefix) B, D, C A+
KX+ 2 return L K+
where;

(prefix) = N = the number of fractions (integers), 1{ N<5

B = integer label to identify line of print

C = location of first fraction (integer), with successive fractions

(integers) in C+ 1, C+ 2, etc.
D= 0, fractions are printed
D =1, integers are printed



-2-

On entry to this subroutine the fixed point fractions (integers) Fg, Fi.ov0,s
FN— 1 (Ig, Il""’ IN- l)inmemorylocations ¢, C+1,..., C+N-1,
respectively, will be printed via the 716 printer as 11 digit fractions
(integers). The fractions (integers) will appear in order, FO’ Fl’ e
Fy-1 (I, I,ooes Ig 1), from left to right in N columns on one line.
Positive fractions (integers) are printed without sign, negative fractions
(integers) with sign. The decimal point is not printed and is assumed to
be immediately to the left of the first digit of the fraction or immediately
to the right of the least significant digit of the integer.. To the left of the
N columng 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 F (I) will appear to indicate that
the numbers printed are fractions (integers).

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
102 words praogram at: PIF1 A
21 words temporary at: » COMMON T

CODING INFORMATION

Timing: 511.7 + 4.4N 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
110.3 ~ 4. 4N ms.



PIF1

“"REM

SXD

$XD

§$XD

PXD

LDQ

- LGL

STO
LGL
ADD
STA
STA
STA
LGL
STO
RQL
LXA
CLA
ALS
STA
CAL
ARS

STO

TIX
PXD
DvP
ALS
ORS
TX1
TXL
CLA
LBT
TRA
L XA
LXA
LDQ
PXD
DVP

ALS.

ORS
X1
TXL
TX1
TIX
WPR
SPR
LXA
CLA
TPL
PSE
TXT
TIX
CAL
ACL

PIF1 MURA VARTABLE COLUMN INTEGER-FRACTION PRINT

COMMON s 1

‘COMMON+1 92

COMMON+2 ¢4
1190

194

3

COMMON+3

15

COMMON+3
PIF1+34
PIF1+46
PIF1+88

3

COMMON+20
15

PIF1+3,1
COMMON+3

2

PIF1+20
PIF1+10]

0 .
COMMON+2091
PIF1+219191
640 '
PIF1+498

28
COMMON+2019]
PIF1+2841s1
PIF1+234145
COMMON+20

PIF1+856
COMMON+3 94
PIFl+442

I FY

090

PIF1+98
3091
COMMON+20192
PIF14409291

.-'3..

SAVE IR}

SAVE IR2

SAVE- IR4

CLEAR AC
PARAMETER IN MQ
SHIFT N TO AC

SHIFT € = STARTING ADDRESS TO AC
C+N :
PLANT CALL ADDRESSES

SHIFT D TO AC

8 TGO ADDRESS OF MQ
SET IRl=11

N

4N

PLANT SHIFT ADDRESS

SET UP NUMBER BANK

FOR FIRST ENTRY

LOOP RE=-ENTRYs OUT AFTER 11 PASSES
CLEAR AC

DIVIDE RY 10

POSITION REMAINDER

FOR STORAGE

ADD 1 TO IR1

LOOP RE=ENTRYs OUT AFTER 5 PASSES
D

D=0s PRINT FRACTIONS
D=1y PRINT INTEGFRSs SET IRG4=N
SET IR2=1

INTEGER IN MO

CLEAR AC

DIVIDE BY 10 -

POSITION CODED DIGIT

FOR STORAGE

ADD 1 TO IR2

PIF143592911 LOOP RE-ENTRYs QUT AFTER 11 PASSES
PIF1+429194 ADD 4 TO IR4

PIF1433¢441}

8
COMMON+341
0ol
PIF1+49
24394

1LOOP RE«ENTRYs OUT AFTER N PASSES
SELECT PRINTER

PULSE EXIT HUB 8 FOR I

SET IR1=N

NUMBER IN AC

TRANSFER IF NUMBER 1S +

PULSE EXIT HUB FOR =~

PIF1450449=1 ADD =1 TO IR4

PIF1+464191
PIF1+99
PIF1+100

LooP RE-ENTRYQ OUT AFTER N PASSES
T
T=1

MU
PIF1

PIF1

PIFl

PIF1
PIF1

PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1

PIF1

PIF1

PIF1

PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1

- PIF1

PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1

PIF1
0001
0002
0003

0004

0005

0006

0007
0008

0009

0010

0011

0012
0013
0014
0015

0016
0017

0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053



- “SLw;
SLW

CAL
SLW
LXA
LXA
LXA
CAL
ARS
SLW
TIX
LXA
CAL

ANA

CAS
TRA
CLA
LRS
TIX
TNX
TIX
sTQ
TRA
STQ
CPY
cPY
CAL
ANA
TNZ
LXD
LXD
LXD
TRA
LXA
LXA
LDQ
MPY
ALS
ORS
TIX
TX1
TIX
WPR
SPR
TRA
HTR
oCcT
oCcT
ocT

COMMON+4

-4 -

STORE T~1 (FIXED)
COMMON+5 STORE T~1 (SHIFTING)
PIF1+100 EXTRACTOR IN AC
COMMON+6
PIF1+42391 SET IR1=6
PIF1+542 SET IR2=3
PIF1+1744 SET IR4=2
COMMON+744 SHIFT Ts EXTRACTOR
4 4 PLACES TO RIGHT

COMMON+T794 FOR NEXT COLUMNS ’
PIF1+60s491 LOOP RE=ENTRYy OUT AFTER 2 PASSES

PIF1+344  SET IR4=11
COMMON+2094 NUMBER IN AC

COMMON+6 EXTRACT COLUMNS

COMMON+5 COMPARE WITH T

PIF1470 AC MORE THAN T

PIF1+70 AC=T -

1 AC LESS THAN T

PIF1+65,441 LOOP RE=ENTRYs OUT AFTER 11 PASSES
PIF1+765191 LOOP RE-ENTRYs OUT AFTER 6 PASSES
PIF14594291 LOOP RE=ENTRYs OUT AFTER 3 PASSES
COMMON+7  STORE LEFT IMAGE

PIF1+58

COMMON+8 S$TORE RIGHT IMAGE

COMMON+7  COPY LEFT IMAGE

COMMON+8 COPY RIGHT IMAGE

COMMON+4 T IN AC

PIF1+100 CLEAN 1T OFF

PIF1+52 TRANSFER IF NOT ZERO TO CONTINUE
COMMONs1  HERE IF = O4RESTORE IRl

COMMON+142 RESTORE IR2
COMMON+24¢4 RESTORE IR4

244 ouT

COMMON+344 HERE FOR FRACTIONSs SET IR4=N
PIF1+3y2 SET IR2=11

Oet " FRACTION IN MQ

PIF1+98 MULTIPLY BY 10

30,1 POSITION CODED DIGIT

COMMON+2092 FOR STORAGE

PF11+899291 LOOP RE=-ENTRYs OUT AFTER 11 PASSES

PIF1+949194 ADD 4 TO IR1

PIF14879491 LOOP RE=ENTRYs OUT AFTER N PASSES
SELECT PRINTER

7 PULSE EXIT HUB 7 FOR F

PIF1+45 '

10 CONSTANTS

500000000000

740000000000

001777777777

PIF1.

PIF1
PIF1
PIF1
PIF1
PIF1

PIF1

PIF1
PIF1
PIF1
PIF1
PIF1

~PIF1

PIF1
PIF1

" PIF1
- PIF1

PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF1
PIF]
PIF1

PIF1

PIF1
PIF1

PIF1

PIF1
PIF1
PIF1

_0054

0055
0056
0057
0058
0059
0060
0061
0062
0063
0064

0065

0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099
0100

0101

0102



TYPE 7168 PRINTER
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MURA PRINTER BOARD

Form 24-6127
1 2 3 & 5 / ? 8 9 W I 13 17 w9 2 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 M 40 4 42 43 as
. co- p N SHORTT-S—1 5——CALCULATOR EXIT, LEFT 18 - 199
alo A O 0O OOOO OO OO OO0 O0O0O0OO0OO0O0 0 0
1J2 ays 18/ 9 13/ /s 18/ o 20 25 30 Y S i
. ) [ 00 0 00 0 O O0 000 00O0O0O|00 0 O
|=PILOT Ts-lo'——PRlN ALT s 10 =CALCULATOR EXIT RIGHT: 20 .
¢l'lo o 0 0 0 © 1 c|ljo=o]o [+] O O O y o O
. PILOT SELECTOR PICKUPS: aus ZCrEXTRAY==SPACE 1 BUs———
[ . OuenQueOre=() | O | O==0 | O O 0 O (=) Oy
rI_I._!_%N{E lxu* 1 onl sup ISEL - CO-SELEY -
€ Q! om0 ° o E T oI o o o9y Q.0 ofMTO 0 0 O
rl_—cAR T Cco SE] 4 4
f © O O O O 09080706050403020 oo | ¢ NO O © ON o 0 LleNO 0 O of
jamm—emPILOT SELECTQRS=mmm 10 =SELECTORS BUS
o olorT I7o oTO o'ao oK o 0o o0 o 0CO 0,0 OWCO ©0 0 ©
) ONO O O OfJON (] H ofo o o T ofoM®To 0 o o|loTo o0 0 ©
5 ) : 4 8
Noooocoo ' oNo 0 o o|ow ONO 0 0 0|OoNO © O ©
A (<) o ojoto 0 © J och o o olodo  of 0 © ‘o 0 oloco o0 0 o
¢ 20 - 5 PRINT ENTRY- 15 201
4 o g ofo\g o oNg[ono N[OV & 0 a1y
o) 0 O\ O O TTU o © Lf~ III III I
RO PRINY CONTROL 21 25 30 . 40
» ofo ) Q\Oo © 0 0 © o ™ !
N . 10 o4 R ("] I
nfo o o oooo}oooo N :
45 50
olo o ofo o o 0.0 ) 0O 0 0 O () [
21, 25 30 3 40 ou} ||
e lo of o 000000 oo 0 o0 00 W _
3ﬂ- 61 65 ) 80
o o o 0 0 0 0 000 ] o 0 o0 olo of N :
af ofp % 2 5 8 IITTTIIL
rlofo ofo o 6 0 0 0 0 0 0 o o o olo of | /
'S 1] 90 95
s oofooooo0oo0o00oO00O0 oo o 0 ofjo o] }|s
65 70 75 L_s—
T (o} © 0 0 0O0OOOOO OO olo of|r )
7 101 T 1o s 120
ufdo o o 0 0 ©° o) o o olo ol lu :
» Fieons 11
v¥o oJo o 0o o 0 0 0 0 0 0 O o o o]lfv]]®
. 9
wlo o © 00 O OO0 0O o o\o o] |w oT0 o 0 o o
100 105 o ns 120} \JO 9
xlo 0o 000000 00O0OO0OOOGOO © ojo\o]| | x ONO O O © o o
G| e 5= CALCULATOR ECHO ENTRY LEFT =I5 99
v|]o o o oo 0o 00000 O0O0O0O OO o\ojo o\ |~ oco 0 0 © o o
20 25 30 35 ~12\
,z'ooooooooooooooooloooooo 0TO0 0 0 © o o
- § = 8~ G ALCUL ATOR  ECHO ENTRY RIGHT 20 2|\ 13
aa Jo. 0 © [} oooooooooooooouh ONO O O © © o]
24 25 . 30 381 — ) S )
© 0000 0O O0OOO OO OO | © 88 oéoooo o o
[ 5 PRINT ECHO EXIT—=IS 200 58 N
¢clo 0 0 0 0 0 00000 O0O0OOOTOOOCO]Oo OfN¢ o
21 25 30 35 aol e
oooooooooooooooooooooooDn¢ 6 o
44 45 . %0 35 cof 17 Yy 2
¢elo 0o o 0o 0 0 0 D 00O 0 0 0 0O OO 0 O OJO O] jeE oo
6l 65 70 75 so| 18 s
rlo 0o 0 0o cco 0 0 0o 00 0000 00 0 O ofo of lr
8l 85 90 95 00| 19
sc]lo 0o 0 0 0 0 0 0 0 0 ¢ 0 0 0 06 0 0 0o O oflo o} |es
o N 105 110 s 120] 20 v
mmlo 0o 0o 0o o o 0o o 0o 0o 0o 0o oo o 0,00 o'o ol Inv o o
. TYPE 716 321801 PRINTED IN USA




TYPE 718 PRINTER

Page 2 of 2

MURA PRINTER BOARD

Form 24-6127-0
[} 2 3 4 S ¢ ? 8 ® 0 U 12 13 14 3 16 17 8 19 20 21 23 24 235 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
CO-SELECTOR "PICKUP anm--s—n 8——CALCULATOR EXIT LEFT 18 g————19q
' [ A 0—0—0—-+—0—0—H
10, on sp 5 zsp 35 G i3y
» o || oto [ o—o—e *—t—o—0—0—0 © 0|0 oFa s
n—mor SEL COUPLING Exn's-ao]—PRmT CYCLES—————— ALTER1 3 -4—5 10~ CALCULATOR EXIT RIGHT 20
coooooooooo 0102 |¢c| ]| o==0 )
l——pn.o1' SELECTOR PICKUPS——1—— BUS ZCpEXTRAT—SPACE—] 3 4f . |20 1 30 BUS-= ;
0 oooooooooo—o—o—oloo—ooo—ooo'oo—o
r SENSE EXITS 104 ON| suP sEL | 2 FOVFLe
efo 06 0 0 0 0 0 0 0 0! ommpuupmplolomolo 0 olomol |6 To © O o .G 0O O O
rl CARRIAGE SKIPS————Oyp==—=>8PLIT COLUMN CONTROL: S y 3
rlo 0 0 0 0 0 0.0 0 0930807060504030201000itolo! |¢ y—o oNO 0 O OoNd 0 ©
-1 “PILOT SELECTOn 10 CO-SELECTORS————=N P~
¢ Joto o o o0 0 o oJoTo 0 0 o0JoTo o0 0 o|o=o! |6 Og ol 0 OPCOl O ©
17 18 EXIT—
nouo,ooooooooonooooouooooo?ou o|loTo o 0 © ooo-o%oo
: 6 7 8
1]Joco 0 0 0 0 0 0 0 oJoco 0o o0 oJoco 0o o0 o|lo=o] ]! :::Eo-:-ouooooorao o O|¥N® 0 o
=i 5 - 10 ’ .
Jjoto 0 0 0 06 0 0 0 Oo|loTOo 0 0 O|0OTO O O O|o=0 LecON\o © o'oCo 0 o cq ©
19 20 * CTRL| —PR|NT ENTR’Y—D—I5
k |lono © 0 0 0 0 0 0 olono 0 0 o|loNO O 0O O O=0 I
FENTRY-
Locoooooooooocooooocoooooo;l
. ZERQ PRINT CONTROL * 1
mlo 0 000000 O0O0OOO OOGOCO o0 0 O
1 5 10 15 zou IIII j
n]O O O 00O OOOCOO®OUOOOOOO0 0 O
FILTER 5
coJo 0 0 00 0OQ 0 OOO0OCOOOOOO0OO0OO0O Oo|oio
21 25 - 30 35 40| N ouT, I I
PJO O OO OOOOOOOOOOOOOO0O0 o|o?o
- 3 70 b ]
eJo 0o 000000 00OOOOY®O0 000 o0 olo o
a4 a5 50 55 © eo| 4 III
RO 0O 0O 00 0O0OOOO0OOOOOOODOO0OO0OTO|o o
5 90 98
$]O OO 0O 0O OOOOOOOOOOOGOOO olo o
6l 65 70 75 so| & !II'I!"!II Il I I
TJ]O O 0O OO 0OOOOOOOOUOOOO.00 O|lo o >
7 10 " .
vjoO 0 0 0O 0 0 0O OO 00 OOOOOOOOO|o o
8! -85 95 oo|] 8 IIlI
v]jo o 0o o 0o o oo o 00000000 O0O0O0|O0oO o
9 CO-SELEC
w]JO O 0O CO0COOOOOOOOOOOO0OO0OTO0O O|o o otTo o o o|gto o o oloTo o o
101 105 10 - us .. 1z0] 10 10 i
xlo o 0o 00 0 o0 o ©O 0o 6o 00 0 00 oo of]x] oNo 0 0 o|pNo 00 o]loNo o0
rS=—I 5=CALCULATOR ECHO ENTRY LEFT=i5 94 n
vjo o 000 06 000000000000 00 oJo ollvy oco o o0 ofoco o o © 0O o 0 O
: 25 30 35 S=—I 34 2
zoooio.oooooooo.oooolooooooz oTo o0 © oTo 0 © oTo o o ©
rge=5 CALCULATOR ECHO ENTRY RIGHT 20 23] 13 14 I 16"
bafo 0 0 0 00 00 0000 O0O0OOOGOO ojJo of|an ONO O © ONO O OJoNO © O ©
24 25 30 3s BUS 14
© 0 0 0 0 00 0 0 0 0 O CmmOmmpmmD Cumtmmtm=0|0 of |oe oco o of o o 0 o0'octo 0 o ©
0DIMT EOMA CVIT T3 20 15 S T 5 ¢ 0 t F ¢ R
¢ | o ol |ec 0 0 00 00 0 0 00
S . s | &y KL MNOP O
o |Alt. Switch (1) to N for single space o of |oo go o 00 00 o 0 o
14 0/ ST UV W XY
€ to I for double space ool lee 9 20 6 00060000 0
18 = 1 2 3 4 5 6 7 8
" |Alt. Switch (2) to N for 11 place number in first column g B L 2 IIIIIX I
| to Tfor line label (5 column) only in o of |es o
‘ 20 + - o X . %
. first column o ol |un | © 0 00 °
i TYPE 716 321 PRI USA

EXAMPLE DATE 04/01/57

.




