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Six Colu.mn Integer Print, MU PRI2 

Lo Do Fosdick - January 21, 1957 

Midwestern Universities Research Association, Madison, Wisconsin 

PURPOSE 

To print, via the 716 on-line printer, the six fixed point integers 1
0 

, 

11, 0 15 located in the memory at B, B + 1, ... , B + 5 in six columns0 0, 

on one line. 

RESTRICTIONS 

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

METHOD 

Accuracy; Exact 

(2 35 235Range: - - 1) ~ I ~ - 1 

USAGE 

Calling Sequence: 

UA SAP MURASS 

Loc. Instruction Loco Instruction 

eX TSX PRI2, 4 d.. BTSXA 4
 
eX + 1 HTR B 0(+1 BHTRB
 
0(+ 2 return 0<.+2 return
 

where the integers to be printed are in locations B, B + 1, .. 0, B + 5. 
The integers are printed as 11 digit decimal numbers with sign if negative 
and without sign if positive. The integers are printed, in order, from left 
to right in six columns on one line. The decimal point is not printed and 
is assumed to be located immediately to the right of the least significant 
digit of the integer. At the leftmost end of the line the letter I appears to 
indicate that the numbers printed are integers. 

Space Required; 

UA SAP MURASS 

68 words program at: PRI2 A 
19 words temporary at: COMMON T 



-2

CODING INFORMATION 

Timing: 507.4 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 114. 6 ms. 



REM PR12 MURA SYX COlUMN tNT~GER PRINT 
S~D C~"el SAVE IRt 
SXD C~+lo2 SAV~ iR2 
S~D C~+2.. SAVrIR4 
eLS ~Y2+21 
ADO 104 FORM INTEGER CALL ADDRESS 
S1A PRi2+9 PLANT INTEGER CALL ADDRESS 
SfA ~ 12+20 PtAN'T I NTEGER CALL ADDRESS 
~~ SELECT PRINTER 
LXA PRI2+21.1 SET fRl EQUAL TO 6 
cLA Oft INTEGER INTO AC. ADDRESS PlANTED 
TPl PRi2+12 TRANSFER IF INTEGER + 
PIE 2~1tl PULSE eXIT HUB FOR -
TfX ~12+9&1.1 LOOP. OUT AFTER 6 PASSES 
'IE ~t8 PUlS£ EXIT HUB 8 FOR r 
PXD 11 CLEAR AC 
L~A PRf2+1401 SET IRI EOUAL TO 11 
810 C~+19.1 CLEAR NUMBER eANX 
fiX PRi2+16tltl LOOP OUT AFTER 11 PASSES 
l~A PRY2+2102 SET IR2 EQUAL TO 6 
L~A ~i2~4~4 SET tR4 EQUAL TO 1 
LDQ O~2 INTEGER IN MO, ADDRESS PLANT~D 
'XC 6 CLEAR AC 
bv~ PRi2+66 DIVIDE BY 10 
~t$ 29m! POSITYOM R~MAINDER 
O~S C~+19.4 REMAINDER TO HUMB~R BANK 
f~' PRt2+26t4el STEPIR4 BY +1 
T~L PRi2+21.4,11 LOOP OUT AFTER 11 PASSES 
v~t 'Ri2+~etle4 STEP tRI BY +4 
Tht P~t2+t9.2.1 lOOP, OUT AFTER 6 PASSES 
C~L PRY2~6~

Atl ~12+64 
SL~ COMMON+, 
$L~ C~+4
eAL PRJ2+~4
.tW e~+' 
,~~ '~t2.21.1 
L"~ ~t2+6Tt2 
~~~ PRf2+63.4 
~A~ C~+6.. 
~.s 4 
$~W COMMON+6,.rue PRJ2+38 •••1 
~~A P~J2+14.4
t.L C~+19t4 
A~~ ~OMMOM+' 
eA, e~+. .
fRA PRt2+48 
CL~ PR12+4e 
LRS 1 

T EQUAL TO 10 tNTO AC 
REPLACE T BY T-1 
STORE T (FIXED) 
STOR~ T (SHIFTING) 
EXTRACTOR INTO AC 
STORE EXTRACTOR 
SET tRl EQUA~ TO 6 
S~T IR2 EOUAL TO 3 
SET tR4 EQUAL TO 2 
CALL IN T AND EXTRA~TOR 
AND SHIFT RIGHT 4 PLACES 
FOR N~XT COLUMN 
lOOP. OUT AFTER 2 PASSES 
SET IR4 EQUAL 
DIGIT INTO AC 
EXTRACT DIGIT 
COMPARF WITH 
FORM 0 tMAGE 
FORM 1 tMAGE 
FORM 0 IMAGE 

TO 11 

T 
BIT FOR DIGIT GREATER 

MU Pf\I2. 
PRt~ 000... 
~H 0002 
PRI2 OOO! 
PRl2 0004 
PRt2 0005 
"'U2 OOC6 
PRt2 0007 
PRI2 0008 
PRt2 0009 
P~t2 0010 
PRI2 0011 
PRI2 0012 
~12 0013 
~I2 0014 
PRI2 0015 
PRt2 0016 
PRI2 0017 
PRI2 0018 
PRI2 0019 
PRI2 0020 
PRI2 0021 
~I2 0022 
PRI2 0023 
PRt2 0024 
PRI2 0025 
PRt2 0026 
PRI2 0021 
~12 0028 
PRI2 002~ 
PRI2 00'0 
PRI2 0031 
PRI2 0032 
PRI2 0033 
PRI2 003. 
PRI2 0035 
PRI2 0036 \ 
PRI2 0031 
PRt2 0038 
PRI2 0039 
PRt2. 0040 
PRt2 0041 
PRI2 0042 
PRt2 0043 
PRI2 0044: 
PRI2 0045 
PRI2 004.9 

THAN T PRI2 0047 
elT FOR DIGIT EQUAL TO T PRI2 oo+e 
BIT FOR DIGIT LESS THAN T PRI2 0049 

TiX PRI2+." •• 1 LOOP. OUT AFTER 11 PASSES PRt2 005.'� 
TM~ ~12+'4,1.t TRANSFER AFTER ALL COLUMNS PROCESSED PRt~ 0051� 
llX PR!2+!1.2.1 lOOP, OUT AFTER 3 PASSES PRI2 oost 
$1Q COMMON+6 STORE LEFT IMAGE PRI2 00'''' 



~4-
~.' 

_.... 

TRA p~r2+36 ~ETURN'FOR RIGHT IMAGE PRt2 0054 
STQ COMMON+7 STORt RIGHT IMAGt PRI? 005~ 
Cpy 
Cpy 

.CAL 

COMMON+6 
COMMON+7 
COMMON+3' 

CO~y LEFT IMAGE 
COpy RTGHT- IMAGE 
T TNTO AC. -

PRI2 
.,RI2 

',PRt2 

0056 
'0057 
0058 

ANA P~ I 2+64 CLEAN OFF T PR I 2 005 Q 

.TNZ PRIZ+3i'- TRA'NSFFR IF T NOT EQUAL TO tEPO' PRI2 0060 
LXO 
LXD 

COMMON,l 
COMMON+l.2 

RESiORE 
RESTORE 

TP.l 
IR2 

PRt2 
PRt2 

1)061 
0062 

LXO,COMMON+2.4 
TRA ,2,4 

RESTORE 
fXtT 

I~4 PRt2 
, PRt2 

0063 
0064 

OCT 
OCT 

740000~oono~ 

;OOO()OOOOOO~ 
CONSTA"T. 
CONSTANT. 

EXTRACTOR 
T EOUAL to 10 

~~t2 

'PPf2 
0065 
6666' 

HTR 10 CONSTANT FOR INTEGER CONVERSION PRt2 0067 
HTR·3 PRJ2 0068 



c 

0 

~ _ _ _ _ 
'5-10, PRII\I 
,..... ._
;--._- BUS --.ZC.EXTR_SPACE 0-0-0-0' 

Z7 2. Z, 30 31 32 33 3" 31 38 37 51 SI 40 41 42 43 "" 
I-----~-CALCULATOREXIT, LEFT--I~  . 191 

o 0 0 0 0 0 0 000 0 0 0 000 0 0 
25 30 ~-I-S  

000 0 0 0 0 0'0 000 0 0 0 0 0 0 
10- ALCULATOR EXIT RIGHT. 20 

0 0 0 0 0 0 0 
BUS 

n n n n 

[ 

, 
o 0 0 

4 
000 

G 000 

N 
I " 000 

B 
000 

OS ... 000 

~ 

8

1 
M 

N 

0 

, 0 0 0 0 

~  

0 
I 

0 

0 

0 

0 

0 

0 

0 

0 

0 
~ 

0 

0 0 

0 

0 

0 

0 
60 
0 

~ 

lQ 
c:r: 

I 
~ 

l:l 
::Il 

w 10
101 

X 0 0r-I 

'7 0 0 
20 

ZOO 

,", r-~0 0 
24 2~  

'I 0 0 
·1
0 0 
21 
0 0 
41 

[ 0 0 
61, 0 0 
81 

180 0 0 
101 

HI< 0 0 

0 0 0 0 0 0 0 0 0 010 
6~  70 
0 0 0 0 0 0 0 0 0 

0 9 0 • 0 6 0 0 0
B"" 90 
0 0 0 0 0 0 0 0 0 

000 0 000 0 0 0 
. 10~ 110 II~ 121 

o 0 0 0 0 0 000 000 0 0 0 
-~-CALCULATOR ECHO ENTRY LEFT -I~  19 

000 000 0 000 0 0 0 0 000 0 

2~ . 30 ES-I-
000 000 0 000 0 000 0 0 0 0 
-----CALCULATOR ECHO ENTRY RIGHT 20, 23 
000 0 000 000 0 0 0 0 0 0 0 0 

o 0 0 ~ : 0 0 0 0 ~I~U~ 

---~ PRINT ECHO EXIT-15 20 
o 0 0 0 0 0 0 0 0 0 000 0 0 0 0 0 

~ ~ " ~ 

000 0 0 0 0 0 0 0 000 000 0 0 

~ ~ " 60o 0 0 0 000 0 0 0 000 0 0 000 
~  ~  ~  ~  

o 0 0' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
~ 90 95 1001 

o 0 0 0 000 000 0 0 0 0 0 0 0 0 
105 110 115 120 

o 0 0 0 0 0 0 0 0 0 000 
TYPE 716 ..,.321801 

o I Is 

o 

o 

o 

o 

~ 

} 

( ( <-



TYPE 716 PRfNTER ,..24-6127-0 

3� 4 I • , • 10 " 12 13 14 :1 " '7 I' It 20 21 22 23 20 25 28 27� 2' 2t 30 31 32 3J 30 31 ,. 37 38 3t 00 41 42 43 44 

5M?",TtS_' (\ ~ CALCULATOR EXIT LEFT--15B '� 19', 
A ()IIi-O f3 • • •• •• .• •. • • • • • • • '..0 

SI1I' m 25p 30g _~-I~~:Ivyyyyy;~~;/?~~yyyryrr:r:~  , ()oioo..-........... GOO ....L-.4.� 
IG EXITS-IO i I� 3 4-5 G 10-CALCULATOR ElClT RI T m _ 23 

rl-PILOT SEL COUPLI~ 	 - - a""'" c [ <J-i-O •• ~.  • • • ... 
c ~~ILgT  ~~L~CT~R  ~IC~UP~~O ~  I, ~" 4 24 25 ] 30 8US~I ~:l~rE~~~
D 10 0 0 0 0 0 0 0 0 0 0--0-0-0 0 ~ 0 ~ 0 0 o 0--0� 

r-I-SENSE EXITS---I ON SUP EL I Z OVFL-,� 
I� 10 0 0 0 0 0 0 0 0 0 0-0-0-0 0 ~ 0 0 0 0--0 1 ...

r,1-CARRIAGE SKIPS_0r---SPLIT COLUMN CONTRO'" 'S£l� 
, 0 0 0 0 0 0 0·0 0 090807060504030201000110 0� 

r-I--"PILOT SELECTORS--IO CO-SELECTORSi----..�-N~ 

G OTO 0 0 0 0 0 0 0 0 OTO 0 0 0 OTo 0 0 0 0--0� 
17 18� 

H ON 0 .0 0 0 0 0 0 0 0 0 NO 0' 0 0 0 N 0 0 0 0 0-=-0�EXIT]

'" OCO 0 0 0 0 0 0 0 0 OCO 0 0 0 OCO 0 0 0'a I 5 ~ 

N OTO 0 0 0 0 0 0 0 0 oTO 0 0 0 OTO 0 0 0� 
19 20 ,.� 

ONO 0 0 0 0 0 0 0 0 ONO 0 0 0 ONO 0 0 0 "I~
 If 
~  K 

L OCO 0 0 0 0 0 0 0 0 OCO 0 0 0 OCO 0 0 0 ENTAY~0o 
ZERO PRINT CONTROL� • 11,1.. 000 0 000 0 000 0 0 0 0 0 0 0 0 0� 

I 5 10 15 20� 
000 0 0 0 0 0 000 0 0 0 0 0 0 0 0 0� W� 

'ILTl~  o 
" I----------------------tl o 0 0 0 0 0 0 0 000 0 0 0 0 0 0 000 010� 

21 25 30 35 40 IN OU� 
p� 00000 0 0 0 000 0 0 0 0 0 0 000110 2 0� 

3� o� 00000 0 0 0 0 0 0 006 0 0 0 0 0 0 o 0� 
41 45 50 55 60 4� 

R� o 0 0 000 0 0 0 000 0 0 0 0 0 0 0 01,o 0 R'� 

5� 

~ 5 o ~ 0 0 0 0 0 0 000 0 0 0 000 000 o 0 5� 
61 65 70 75 80 6� 
o 0 0 0 0 0 0 0 0 0 0 0 0 0 000 000 o 0 T 

I%l 7 

; 
~ 

u o 0 000 0 0 0 000 0 0 0 0 0 0 000 o 0 U= 81 ' 85 90 95 100 8 
y o� 0 0 0 0 0 0 0 000 0 0 0 000 000 o 0 V� 

9� 
1w� 0000000 0 0 0 0 0 0 0 000 0 0 0 o 0 w� 

101 105 110, 115., 120 10 9� 
x o 0 0 0 0 0 0 0 0 0 0 000 0 0 0 0001 0 oioNO� 

S-' 5-CALCULATOR ECHO ENTRY LEFT -15 19 II� 
o� 0 xii! !\ol 0 

o 0 0 000 0 0 0 0 0 0 000 0 0 000 o 0 oco� 
20 25 30 .!fS-I--3 12 -~ f:o� 0 010 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 o 0 01'0 
4-,5 CALCULATOR ECHO ENTRY RIGHT 20 23 13� 
000 0 0 0 0 0 0 0 0 000 0 0 0 0 0 01 o 0 AA I ON� °loNO
24� 25 30 35 8US 14f:o 0 0 0 0 0 0 0 0 0 0 0 I 0--0-0-0 0--0--0-0 o 0 ~ 0 o oco 0 

15 " 
1 o 0 cc 0 0 0 0 0 

16 L M N 0 P
Alt. Switch (1) to N for single space Io 0 00 0 0 0 0 0 

to I for double space 17 T U y 'fi X 
o� 0 £E ..0 0 0 0 0 

18 2 3 4 5 6 7 
o� 0 FFAlt. hitch (Z) to N for 11 place number in first column 19� 

I to T for line label (5 column) only in o 0 GO� I 1I I I I 
, (frAt .,olum.n 20� IS

:"H -,� ,0 0 HH 0 0 0• 
~ USA , 

, , 
EXAMPLE DATil 04/01/57 

(( 
l 


