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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
(g.v.).

METHOD
Accuracy: Integers are converted exactly. Due to tuuncation during
~— 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:

oK TSX PIF3, 4
< 4+ 1 N-1 L,T,LWA
oA 4+ 2 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 ascending locations are printed
from left to right. The rightmost number is found in location LWA),

If N-12 5 (6 or more numbers to be printed), two print cycles
are required. For N - 1= 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



A )

BEE 2 o

REM
8RO
SXD
EXP
@ By 070
8TVA
§TC
€La
§TA
€Lk
ETA
LXA
=A%
LKA
CLA
8TA
Cal
SLW
LXD
SYZ
TEX
LXD
LB
SED
£AL
TXH

PLFS MURA PRINT INTEGERS OR FRACTIONS

YR

L

PTy

BIT

K=2 ;3
COMMON+*24& 0 1
#aiolold
PTWol
HEed
PiWol
BYT
Eedod

TOP €

ons
ARS
7RI
ORS
ORS
ORS
ALS
Toe
ORS
ARS
TH2
CAL
TIR
TXY
TXH
ARS
i, XD
SXD
Sty
CLA
574
PXD
TRH
DVYH
TXI
MeY
BAs
CAL
THE
TI%

TRY #

CAL
STA

COMMON+Z28 04
0o

B:0gwi
COMMON+1IG e &
COMMON*19 04
COMMONS2L 04
i

F

COMMONT 2904
2

H

MZE

thb kol
#elekol2
#-202¢1

10

Del

Del

BT

MZE o &

L

§

Ge802¢1

TEN

KoOv24

TEN

el

BIT

SAVE 1RS

GET ALPHA PLUS ONE
LOCATION COF LABEL
SAVE FOR LATER
FIVE

ARS §

ORE

ARS

SAYE DIGIT COUNTER

ONE TO IR2 AND [R&

ZERG ROW LEFT (COMMON+21}
ORS ##o}

STARTING BIT

24
ELEAR PRINT IMAGE

ZERG OR NUMBER COUNT
NUMBER TO MQ
SAVE NUMBER COUNTY

BRAKCH IF FRACTION
MINUS SIGN FOR INTEGER
SHIFT 5 OR 1}

IRY TEMP
DECy PTe FOR FRACTION

MINUS SIGN FOR FRACTION

BRANCH IF BIT NOT LOST
SIGN BIT

FLIP TO IMAGE RIGHT OR LEFT

BRANCH IF FRACTION
SHiFY FOR INTEGER
DIGIT COUNT

SAVE DIGIT COUNTER
SAVE SLIDING BIT

ZERG ROYW RIGHT OR LEFT
OR§ “%®41

CLEAR AC

BRAMEH [F FRACTION
BIVIBE IF INTEGER

MULTIBLY 1F FRACTION
REMAINDER TO IR1

BRANCH IF BIT NOT LOST

FLEIR 7O IMAGE RIGHT OR LEFRT

ZERQ ROW RIGHT OR LEFT
ORS éfol

iy
P152
PIF3
P1FY
PIF3
P1F3
PIE3
PIF3
PIF?
PIF3
PIF3
P1F3
PIF3
PIF3
PIF3
PIF3
PIF3
PIF3
PIF3
PiF3
PIFa
PI®3
PIF3
PIF3
P1F3
PIF3
PIF3
173
31F3
P1#3
w3
1P3
173
PIF3
RIFg
L
P9
BIFS
PIF3
PIFS
BIFS
B1FS
PIF3
PIRS
R1¥s
PIF$
RIS
PIFS
pIFy
P1Pg
PIFs
PIFS
BIF3
ALE]
PEFS
PIFS
PEFS
HE
PIFs
PIF3

BTEY
5001
0002
00032
0004
0005
0666
0007
0068
0609
0010
0011
0012
0613
614
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0020
0031
0032
0033
0034
0035
0036
0637
0638
0039
0640
0041
0042
0043
0044
0045
0046
0047
00648
0049
0050
0051
052
0083
0084
0085
0056
0087
0088
0059



wrar

P
™

j4]

C2 o

POX
THRL
SUB
$TD

MZE
Le29]

25

#rel
¥433201
1
B2 oD 2B

BYT
Ehlehell
MZE o &

L

*2&190

BE20 D

TEM

D

Pal

COMMON+2401
COMMON+1201

Fedalel
PTH o1
ToleD
IRi 1
fRZ62
iR4 s4
294

F

N
®¥41ole=~1
PTH e 1
AaQ g%
8

BIT

K

C

CALL

s

CALL

15

COMIMGN+9 1

BeBolob
FolUR
G

SIGN BIT
B8RANCH IF FRACTION
SHIFT FCOR INTEGER
DECe DIGIT TO IMAGE
BRANMIM IF FRACTION
LEFT FOR INTEGER
iR2 SAVIOQUR
RIGHT FOR FRACTION
& DIGIT COURT
OR 11 TIMES
5 11 PFOR MEXT PASS
PY OCOURTER
OURT (ZURO FOR LABREL)

i “IRST CYCLEs 2 TN SECOND
BRANTH IF FRACTION

ZMIFT FOR INTEGER

SAVE SLIDIKG BIT

BRANCH IF FIRST CYCLE FULL
CONVERT SOMI MORE

BIT FOR S“‘“MD QY LE

FLIP TO IMAGE &EFT

ZERO RO¥ LEFT (COMMGM+2])
ORS #¥,3

SELECT PRINTER

FORMAT COMTROL

TEST FOR FIRST

OR SECOND CYCLE

SECOND CYCLE CONTROL
CLEAR FIRST CYCLE TESTER

1e
PRINT IMAGE LEFT
PRIMT IMAGE RIGMT

MUMBER COUNT
BRANCH IF MORE TO CONVERT
RESTORE IRS

EXIT

AR5 2 FOR SECOND CYCLE
ARS ##®

DECREASE NUMBER COUNT
SAVE HMUMZER COUNT

CLEAR IMAGE AND CONVERT MORE
SHIFT FO&x FIRST NUMBER
SAVE SLIDING BIT

11

AR5 11 FLR INTEGERS

ALFPHA PLUS OKNE

BRAMCH ¥ ALL CONVERVED
SET FOR #EXY TIME HERE
HUMBER §4UNT TO DECRe
MIMBER COURT TC IR1
BUANCH LF ONE CYCLE ORLY
FoUR IN DECREMENT

M=& TO FIRST CYCLE TESTER

IF LABEL ©R ALL CONVERTED

01&;
06112
01113
glia
G1L1s
GLlis
014y
2118
0329

6129



TYPE 716 PRINTER

Form 24-6127-0
' ) 3 4 S 6 T &8 9 g 18 19 20 21 22 23 24 25 26 27 287 29 30 31 32 33 34 35 36 37 38 39 40 41 42 A3
PRy rSHORT--S —1 5——CALCULATOR EXIT LEFT—gr—I5 "ll
A A [e " o)
sge |20 25 ¢® 30 g
® ' o) 8| | o0
PRINT CYCLES=———————yALTERY , 4=5 10 ~CALCULATPR EXIT RIGHT:
c r ol102|¢C o0 ._%wx.a
ZCpEXTRAT—SPAC 3 4| 24 25 e 35' BUS
0 ]_0 LO © o OO () o—o—o—o]
ON| oSUPSISEL lgg 2 oer-I CO-SELECTORS
o o A
AN [} j
o
ZERO MQINT CONTROL
0O 0 0 0 0 0O Q 0 00 0 O
i 10
0 0 0 O 0O 0 O
0 00 00 OO0 OO0 O 0 0 0 0 0 O©°
21 25 30 40
0 00 00O 0O 0O OO0OO OO o 0
0O 00O OO O OO O00O0 O0O0O0 0 0 o o
4t a5 50 55
0 00 0O 0O 0 O 0000 OO0 O0O0 0 v 0 0 O
O 00O 0O 0O 00O O0OO0O0O O O0O0O0O0O OO0 0 0
6 65 70 75 80
©O 0O OO OO OO OO0OOQCOOOO OO0 0 0 ©°
O 0O 00 00O 00O 000 00 OO0 00 0 0 ©
8t 85 90 95 100
0O 000 00O 0 0 000 0 00 000 OO0 O0
O 0000 0O 0O O 0O O0O0 OO O0OOoOOo0OOoOO0 OO0
101 105 1o s 120
x 10 0 0 000 OO OO OO OOOO0OO0 OO0 O
=S =—| 5=CALCULATOR ECHO ENTRY LEFT =I5 19
y|]o o oo 0O 0O 0O0O0OC O OOOOOOTOO O : "GPy |
20 25 30 35 F5—1I 3 —
zooooooooooooooooloooo Zoro—0 o—otoioto—odoloio oo o
- 4=—"5 CALCULATOR ECHO ENTRY RIGHT 20 23 13 14 Aop 15 16
malo 0 0 00O OOO OO OO OO OOOGO OO0 O , e B E——
24 25 30 3% —BUS
8810 0 0 O 0 0 O 0 0 0 O O CmeOmmOm==D  OmmOm=EO==0 MMMM
- 5 PRINT ECHO EXIT = |5 s—— 0 () BUS [FTS & 8B ¢ wEEm! ©° P T
CC]O O 0 0O 0 0O 0O O 0 O 0O 0 0O 0O OO O O O O o) LA O=mO—0—0—0 |0 0 0 0™ @20 0 0 O
21 25 30 35 4] 16 ONTH (2) iy K L M_N_O P Q R
ppl]O0 O 0O O O O 0O O O O O O O O O O O O O O o] |oo L'\o--%—-o—é—oB OO OO0 80 0 0 0 0O%80 0 0 o
4 45 50 55 6] 17 ONTH (3) £E0 /S T U V WX Y Z
el0 0 0 000 0000 0 00O O 00 o0 o0 0Jo ofies Lt.&-—"—o—o—oo—o—o—o—owoooocoooo
6! 65 70 75 go] 18 DAY (1) = I 2 3 4,5 6 7 8¢9
FlIO O O 0 0O 0O O O 0 0 0 0 0 00 0 0 0 o0 oflo ol (e L&—o—o—o—oo—o—o—o—o»-
8! 85 20 95 00| 19 \ DAY &) g j I 1 I i
66 |0 0O O 0 0 0 0 0 0O 0 0 00 0 00 o0 o0 olo ofles LE O Qe S
101 105 1o Hs 120] 20 o + - o O 8§ * 9 %
mlo 0 0 0 0 0 0 0 0000 0 0 0 0 o0 o0 o0 olo ol j|un OO e e OO | O 000 0 0 0 O
TYPE 716 321801 PRINTED IN USA TYPE 716 321802 PRINTED -IN USA

M.

ayvod HMA.LNIYd -~ II V4O



