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IDENTIFICATION 

Variable Column Integer Print., MU PRIl 

L. D. Fosdick - October 8, 1956 

Midwestern Universities Research Association, Madison, Wisconsin 

PURPOSE 

To print, via the 716 on-line printer, one to five fixed point integers, Ii' 
in from one to five columns with a five digit integer line label. 

RESTRICTIONS 

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

METHOD 

Accuracy: Exact 

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

USAGE 

Calling Sequence: 

UA SAP MURASS 

Loc. Instruction Loc. Instruction 

0< TSX PRIl, 4 0< BTSXA 4 
0< + 1 (prefix) B, 0, C oC + 1 C N B 0 C 
0<+ 2 return 0<.+2 return 

where 

(prefix) = N = the number of integers, 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.. 

On entry to this subroutine the fixed point integers 10, 11"",: IN iI" in memory 
locations C, C + 1, ... , C + N - 1, respectively, will be printed via the 
716 printer as 11 digit decimal integers. The integers will appear in order 10' 
IV" . , IN -1' from left to right in N columns on one line. Positive integers 
are printed without sign, negative integers with sign. The decimal point is 
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not printed and is assumed to be immediately to the right of the least sig­
nificant digit of the integer. 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 
very left of the line the letter I will appear to indicate that the numbers 
printed are integers. 

If 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 

82 words program at: 
21 words temporary at: 

PRIl 
COMMON 

A 
T 

CODING INFORMATION 

Timing: 514 + 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 per 
minute) if the time between exit and successive entry to this program does 
not exceed 108 - 4. 4N ms.. 



-3­

REM PRI1 MURA VARIABLE COLUMN INTEGER PRINT 
PRI1� SXD COM~.l SAVE IR1 

SXO COMMON+l,2 SAVE IR2 
SXD COMMON+2.. SAVE IR4 
PXO 11 CLFAR AC 
LOO 1,4 PROGRAM PARAMETERS INTO MO 
LGL 3 SHIFT N INTO AC 
STO COMMON+~ N INTO TEMP STORAGE 
ADO ~Il+. 
5TO COMMON+4 N+1 AS ADDRESS INTO TEMP. 
LGl 15 FORM INTEGER CALL ADDRESS 
ADO COMMON+! 
STA PRll+26 PLANT INTEGER CALL ADDRESS 
STA PRIl+~8 PLANT I~TEGER CALL ADDRESS 
Rot 18 LABEL INTO ADDRESS OF Me 
LXA PRIl+!,l SET tR1 EOUAL TO 11 
CLA COMMON+! N INTO AC 
ALS 2 4N TN AC 
STA ~t1+19 PLANT SHIFT ADDRESS 
CAL "11+80 
Aft! SET UP HUMBER 8ANK 
510 COMMON+21.1 FOR FIRST ENTRY 
ftX PRll+20,l,1 LOOP, OUT AFTER 11 PASSES 
LXA COMMON+4,. SET IR. EOUAL TO N+1 
LXA PRll+4.2 SET tR2 EOUAL TO 1 
TRA PRtl+27 
LXA PRrl+4.2 SET tR2#1 
LDO 0.. TNTEGE~ INTO MO, ADDRESS PLANTED 
PXQ 6 CLEAR AC 
DVP PRJ1+81 DIVIOE ~Y 10 
ALS 29,1 POSITION REMAINDER 
ORS COMMQN+21.2 DIGIT INTO NUMBER BANK 
Txt ~Jl+!2,2,l STEP IR2 ev + 1 
TXL PtUl+21,2.11 LOOP, OUT AFTER 11 PASSES 
TXt ~tl+34,l.4 STEP IR1 BY + 4 
TIX PRI1+25,4,l ~OOP, OUT AFTER N+l PASSES 
WPR SELECT PRINTER 
P5! 248 PutSE HUB 8 FOR t 
LXA COMMON+!,l SET IRl EQUAL TO N 
CLA 0.1 INTEGER INTO AC, ADDRESS PLANTED 
TPl PRJ1+.1 TRANSFER TF INTEGER + 
PS! 243,4 PULSE EXIT HUPS FOR -
Txt PRtl+42,.'-1 STEP IR4 BY -1 
fIX PRJ1+'S,1.1 LOOP, OUT AFTER N PASSES 
CAL P~t1+7S T EOUAL ~o 10 INTO AC 
AC~ ~ll+79 REP~ACE T BY T-1 
SLW e~+, STORE T-l FIXED 
SLW C~+6 STORE T-1 SHIFTING
CAl PRtl+T9 EXTRACTOR INTO AC 
SLW C~+7 STORE EXTRACTOR IN TEMP. 
~~A PRtl+27.1 SET tR1 EQUAL TO 6� 
LXA PRfl+5.2 SET IR2 EOUAL TO !�
LX. PRfl+16,4 SET YR4 EQUAL TO 2 
C.L eOMMON+8,4 SHtFT T, EXTRACTOR 

MU p,et 1 
PRtl 0001 
PRft 00«)2
PRlt OOO! 
PRtl 0004 
PR t 1 00015 
PRtl 0006 
PRtt 0f/07
PRIt 0008 
PRtl 0~09 
PRY1 0010 
"tUt 0011 
PRt1 0012 
PRIl oot, 
ItR t 1 001. 
PRt 1 0015 
PRf1 0016 
PRtl 001' 
PRtt 0018 
PRtt 0019 
PRt1 0020 
P'HI 0021 
p~tl 0022 
P'HI 0023 
PRJ1 0024 
PRt1 002! 
PRt! Of) 26 
PRt1 0027 
PRtl 0028 
PRJ1 0029 
PRJ1 OG'O 
PRIt OO'~ 
PRJ1 00'2 
PRI1 OOS! 
PRtt 00'4 
PRtl 00" 
PRt 1 00·'6
P'u 1 00'" 
P~tl OO's 
PRt1 0039 
~t1 00,.0
PRtl 0041 
pfltJ 1 0042 
PRtl 00.' 
PRt1 0044 
PRJ1 0041 
PRJ1 00.' 
PRtl 0047 
PRI1 0048 
PRt1 0049 
PRt1 00'0 
PRII 0011 
P'UI OOIU 
PRJ1 00" 
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ARS • • PLACES TO RIGHT PRYl 0054 
SLW COMMON+8.4 ~OR N~XT COLUMN. I"RI1 0055 

. TIX PRIl+5Z.4,l LOOP, OUt-AFTER 2 PASSES PRtl 0056 
LXA PRIl+~.4 S~T JR4 ~OUAl TO 11 PRtl 00\51 
CAL COMMQN+2l •• DIGIT INTO AC PRt! 0058 
AHA COMMa"+? EXTRACT DIGIT IIR t 1 0059 
CAS COMMON+6 COMPARE WITH T PRt1 0060 
TRA PRtl+62 0 IMAGE BtT IF GREATER THAN T PRtl 0061 
CLA 
lRS 

PRt1+62 
1 

1 
0 

tMAG~ 
IMAG! 

BYT 
BIT 

IF 
IF 

FQUAL TO T 
L~SS THAN T 

f'Rtl 
PRtl 

0062 
0069 

TIX P_!1+~7.4.1 lOOP. OUT AFTER 11 PASSES PRt1 006. 
TNX PRI1+68,l.1 TRANSFER WHEN All DtGTTS PROCESSED PRt! 0065 
TIX PRll+51.Z.1 LOOP, OUT AFTER ~ PASSES PRfl 0066 
5TO 
TRA 

COMM~+8 
~Il+50 

STOR~ LEFT 
RETU~N FOR 

IMAGE 
RIGHT IMAGE 

PRll 
PRf! 

00'1 
0068 

STO COMMON+9 STORE RIGHT IMAGE IDRtl 0069 
CPY 
CPY 
CAL 

COM~+8 

COMMO"+9 
COMMOft+5 

COpy LEFT IMAGE 
COpy RIGHT IMAGE 
T INTO AC 

PRtl 
PRtl 
PRt1 

0070 
0011 
0012 

ANA 
TNl 
LXD 

PRtl+79 
PRI!+4. 
COMMON,1 

CLEAN IT OFF 
TRANSFER IF T NOT 
RESTORE tRl 

ZERO 
pfltll 
PRft 
PRf1 

00"C)O,.
oor5 

LXO COMMOM+1.2 ~ESTORE IR2 Pftt 1 0076 
LXD 
TRA 

COMMON+2.4 
2,4 

RESTORE 
EXIT 

YR4 pRtl 
~~tl 

00"" 
0018 

OCT 500~OOOOOOOO 1 ~~UAL 10 10 PRtl 0019 
OCT 74000000&000 EXTRACTOR PRt1 0080 
OCT 001T?7771771 CONSTANT FOR INITIAL SET-UP OF NBR BANK PRt1 OOlt 
HTR 10 TEN FOR DECIMAL CONVERSION PRIt 0082 
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000 

27 21 2' 

0 0 0 

SO S' sz· SS S4 S5 S6 Sf sa :19 40 4' 42 4S 44 
5--CALCULATOR EXIT, LEFT--I5 19, 
o 0 0 0 0 00 0 0 0 0 0 0 0 0 
25 ~ ~-I-3
0 0 0 0 O· 0 0 0 0 0 0 0 0 0 0 

'I PR.N ;~~g~~~J~i~~~~~~::::~~IO~"~A~LCULATOR00 
nQCC 

-_._-----~ 

EXIT RIGIIT 20000 00 
BUS I 

000 
4 

000 

000 

N 

'8 ... 
I " 000 

8 
000 

a 0 0 

Ql 
llII 

t. 
1M 

II 

'0 

,. 
0 0 0 0 0 

~  

0 0 
45 
0 

0 

0 

0 

0 

0 

0 

0 

0 0 0 

~ 

!Xl 
0: 

0 
65 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
70 
0 

0 

0 0 0 

~ 

m 
~ 

~ 

::s 

0 

0 0 0 

W 0 
10. 105 

X 0 0 0 0 0 

~S-'y 0 0 0 0 0 
20 

Z­ 0 0 0 0 0 

r: 
4 

-

5 
000 0 0 
24 25 
000 0 0 0 or 5 

0 0 0 0 
21 25 

D 0 0 0 0 0 0 
4. 45 

[ 0 0 0 0 0 0 
at 65 

, 0 0 0 0 0' 0 
81 S5 
0 0 0 0 0 0 
101 105 

"H '0 0 0 0 0 0 
TYPE 716 

0 

0 

0 

0 

0 

0 

0 

a 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 0 
90 

0 0 0 0 0 

0 0 0 0 0 
110 

0 0 
PRINT 

0 0 
30 

0 a 0 a a 
50 

o· 0 0 0 0 
70 

0 0 0 0 0 
90 

a 0 0 0 a 
110 

0 0 0 0 0 
.,..}21801 

0 

0 

0 

0 

0 

0 

0 
115 

v 

wlla 0 

~u~ol 0:~aell'!  

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

oraIrF 
100 19 

0 0 0 a o 0 0 GG 
.20 20 

.." 

ONO 

oeo 

OTO 

0 0 

0 0 

0 0 
13 

0 a 

0 0 

0 

0 ONO 

0 OCo 
BuS 

0 

0 

0 

0 

0 

0 

...... ( ( (� 



TYPE 716 PRINTER ,..24-6127-0 

I I 4 5� • • , 10 "� 12 " 14 :5 " 17 " III 20 21 22 23 24 25 21 27 28 III 10 II 3Z 31 14 15 II 37 II ,. 40 41 42 4' 44 

SH?RTtS_1 5 ~ CALCULATOR EXIT LEFT--15:B .. 191 
A 0--0 0 ~ • • •• . ••.• I, •••• I . •• '• • 

s~p  a:> 25p 3OE; .~-I~~:IVYYYYY;;;~;/?~;;rV'YYYr~  r:~ 8 0"""0.- ••••••••••• e 0 0 .liI'•• 
3 4-5 G 10-CALCULATOR EXIT RI T a:>. 23c: r6-P6LO~ S~~ gOU6LI~G ~XI~~I~A;~E~ 

C [ ()IIIIiiIooO.......� ­
~PILOT SELECTOR PICKUPS I 9US :lzerEXTRA~SPAeE  3. 4 f 4 24 25 J 30� BUS~  

o 0 0 0� 0 0 0 0 0 0 0 0--0 0 0--0 0 0 . o 0--001 r~ 

r
r t-SENSE EXITS-IO ON SUP EL I 2 OVFL1 

[ ooooooooooo--o--o-ooo--ooooe-o ~-

l-eARRIAGE SKIPS_O.,...--SPLIT COLUMN CONTROlJ 15£1 
, 0 0 0 0 0 0 0 0 0 0908070'60504030201000110 0 

,..I--PILOT SELECTORS--IO CO-SELECTORS'---""­N~G OTO 0 0� 0 0 0 0 0 0 OTO 0 0 0 OTo 0 0 0 e-o� 
/7 19� 

H ON 0 .0 0 0 0 0 0 0 0 0 NO 0' 0 0 0 NO 0 0 0 0-:-0 H�EXIT~
'E'"� Oeo 0 0 0 0 0 0 0 0 oeo 0 0 0 OCO 0 0 0 

I 5 10 
OTO 0 0 0 0 0 0 0 0 OTO 0 0 0 OTO 0 0 0'" g:, 19 20.� 
ONO 0 0 0 0 0 0 0 0 ONO 0 0 0 ONO 0 0 0 ~ 
 If 

k 

I� 
oeo 0 0 0 0 0 0 0 0 OCO 0 0 0 OCO 0 0 0 ENTRY~ 
o 0 

r---,....------ZERO PRINT CONTROL� 
II� 000 000 000 000 000 0 0 0 0 0 

I 5 10 15 20� 
N� 000 0� 000 0 0 0 0 000 0 0 0 000 hi� 

'ILTEF 41 
o 00000 0 0 0 0 0 0 0 000 0 0 000 010 

21� 25 30 35 40 IN OU, 
000 0 000 0 000 000 0 0 0 0 0 0 0� 2 0� 

3� o 00000 0 0 0 000 006 0 0 0 0 0 0 o 0� 
41 45 50 55 60� 
000 000 0 0 0 0 0 000 0 0 0 000 o 0�"� 

4

5 " 
$ 000 0� 0 000 000 0 0 0 0 0 0 0 0 0 o 0 s~ 61� 65 70 75 80 6 

~ T o 0 0 0� 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 o 0 
~ u o 0 0� 0 0 0 0 0 0 0 0 0 000 0 0 0 0 0 o

7
0 u

II: 91 ' 95 90 95 100� 9 
y o 0 0 0� 0 0 0 0 000 0 0 0 0 0 0 000 o 0 v~ 

9 
w 0000000 0 000 0 0 0 0 0 0 000 o 0 w 

101 105 110, 115 . 120� 10~ o 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 ONo� 
S-I  5-CALCULATOR ECHO ENTRY LEFT -15 19 \I� 

~ 000 0 0 0 0 0 0 0 0 0 0 0 0 0 000 0 o 0 OCO 
20 25 30 ]155-1--3 12 ~ Jl z o 0 0 \0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 o 0� oTO 
4-. 5 CALCUL.ATOR ECHO ENTRY RIGHT 20 23 13 
00000 0 0 0 0 000 0 0 0 0 0 000 o 0 AA ONO 
24 25 30 35 9US----~  14 ~ o� 0 0 0 0 0 0 0 0 ,9 _0 o!~  0--0--0-0 o 0 88 0 o'oco 0 

15 C b • , •o� 0 c:c 0 0 0 0 0 0 
16 K L M N 0 P

Alt. Switch (1) to N for single space o 0 DO 0 0 0 0 0 0 
to I for double space 17 5 T U V '!i X· 

o� 0 EE 0,,0 0 0 0 0 
19 2 3 4 5 6 7 

Alt. Switch (Z) to N for 11 place number in first column o 0 

I to T for line label (5 column) only in o 0 GO� 

HH first column� 

19 "� I I I I 1I 
20� J:l,� •o 0 HH ~ 0 0 

~ TYPE 716 USA 

EXAMPLE DATil 04/01/57 

('l" ""� ( ( 


