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Octal Dump, MU OCD1 

L. D. Fosdick - November 5, 1956 

Midwestern Universities Research Association, Madison, Wisconsin 

PURPOSE 

To print as octal numl::>ers, via the 716 on-line printer, the contents of a 
block of core storage starting at location A and ending at A + N. 

RESTRICTIONS 

The state of the console and index registers is not preserved. The con
tents of locations 0 - 1010 (0 - 128) are destroyed. The contents of the 
memory block 0 - 11910 :(0 - 167S)are punched onto five cards, 24 words 
per card. (The first 11 words have already been destroyed at the time 
of punching.) After punching of the cards the contents of locations 
o - 9910 (0 - 1438) are overwritten by the remainder of the OCTAL 
DUMP program and cannot be recovered. 

The MURA OCTAL DUMP BOARD is required. See attached sheet for 
wiring diagram. 

USAGE 

Self Loading: Ready the cards in the reader and push the LOAD CARDS 
button. The first card contains a read-in interlude program which will 
punch out the five cards described above under RESTRICTIONS. When 
this punching is completed a halt on HPR 2410 (308) is encountered. 
Pushing the LOAD CARDS button will allow the remainder of the pro
gram to be read into the memory. When the read-in is complete a halt 
on HPR 32767 (77777 8) from 1910(238) is reached. At this time the10
starting address, A, or the block to be dumped, and the final address 
of the block, A + N, are entered into the decrement and address por
tions of the MQ, respectively. When START is pressed dumpirg will 
begin. When dumping is completed the halt HPR 32767 10 (77777 8 ) from 
1910 (238) is again encountered. Another block may then be dumped by 

entering the appropriate addresses into the MQ. 

The octal numbers are printed in order, A, A + 1, ... , A + N, 4 per line, 
with the octal location of the first number on the line appearing to the 
left of the line. The interlude punching of the five cards may be omitted 
by simply removing the first card of the deck. 
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Any line which would contain five octal numbers all identically equal to 
000000000000 is not printed. This omission is indicated as a line space. 
The appearance of more than one such line of zeros in a block is indi
cated by only a single line space .. rather than a separate line space for 
each omitted line. 

Space Required: 0 - 99 (0 - 143 )
10 8

The first card of the binary check.. which contains the routine for punching 
out the contents of locations 0 - 119101 may also be inserted at the begin
ning of the MU BPU3, MU FR01 and MU INDI binary decks whenever it 
is desired to preserve the contents of locations 11 - 119 before over ...10
writing by these dumping routines takes place. The number in 4LA of 
this card is the end constant for the punching, and its value is just equal 
to the number of words punched out starting with location zero. Thus 
the contents of any desired number of locations may be initially dumped 
on cards by appropriate setting of 4LA. In the deck supplied to SHARE 
this end constant appears in the address portion of card 11 and has the 
value 12°10

CODING INFORMATION 

Timing: The printer operates at full speed (150 lines per minute). 
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REM oe01 MURA OCTAL DUMP MU OCD1 
CPY 2 BEGIN LOADING PUNCH INTERLUDE oeo1 0001 
Cpy 0 oeDl 0002 
TR" 0 oeD1 0&03 
Cpy ~ OC01 0004 
lXA 6.1 SET TRl-120 OeD! 0005 
cpy • OeDt 0006 
LXA 10.2 ae01 OOa7 
Cpy , oent 0008 
WPU SELECT PUNCH OCD1 04)i)9 
Cpy 6 oeDt 0010 
cpy 120,1 PUNCH WORDS IN lOCATIONS 0-119 OCDI 0011 
CPV 7 oeD 1 0012 
TNX 10,1.1 TRANSFER TO HPR WHEN PUNCHING COMPlET~ oeDI 001' 
Cpy e oeDI 0014 
TIX 6,2.1 oeDI ()() 15 
Cpy 9 OCQ1 0016 
'1~A 4 oeD1 Ofll1 
CPY 10 OeD I 0018 
HPR 24 HfRE WHEN DONE PUNCHING oeDI 0019 
CPV 1 OCDI 0020 
TRA 3 oeD1 0()21 
HTR 0 OCD1 0022 
HTR 0 oeDI 002~ 
HTR 0 oeD1 OG24 
Cpy 2 BEGiN SELF LOADING MAIN PROGRAM OC!)1 Oe25 
cpy 0 OCO! 0026 
TRA 0 OCCI 0027 
cpy 3 OCDI ~2e 
LXA 2.2 SET tR2;aO oeD1 0029 
C~y 4 OC01 Ot'!O 
ReD SELECT CARO READER OC1)1 OO~l 
Cpy 5 oeDl OO~2 
c~v 19!12 OCDI Ol"3'3 
Cpy 6 OCOl 0034� 
CAL 19.2 WO~D JOST READ INTO AC OCDI OO~5

Cpy ., OCDI OO~6 
TXt 9,2,-1 ADD -1 TO tR2 oeDI Ga37 
Cpy 8 OCDI 0038 
TRA 4 END OF RECORD OCOl 0039 
Cpy 9 oeOI 0040 
TZE' 19 TRANSFER IF WORO JUST R£AD -0 OCf)l ()()41 
CJ)Y 10 oeDl 0042 
TRA 5 lOOP TO CPY oeD1 004~ 
Cpy 1 OC01 0044 
TRA 3 oeDI 0045 
HTR 0 oeDI 0046 
HTR 0 OCDI 0047 
HTR 0 oeD1 0048 
H~R 32767 HALT TO INSERT ADORESSES oen! 0049 
lXA 21,1 SET tRle2 oeDI 0050 
PXD 2.0 CLEAR AC OC01 0051 
LGL 18 SHfFT AOOR~SSES INTO AC oeDI 005~ 

5TO 2.1 PLANT INITIAL. FINAL ADORESS AT 0,1 OCDl 005'3 
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TI)e 
r-- \1~~ 

S~~ 
l;(A 
Pit!) 
SVO 
Yil.\ 
ClS 
~OO 
l'~l 
ADO 
SUB 
STA 
STA 

~Jl 0101 

10 
2802 
12~O 

190-2 
2902~1 
1 
0 
11!f 
1 
~~ 

42 
~7 

lOOP RE~tN1RVo OUT AFTER 
SElEC1 ~RYNTER 

JUS7[FY AND DATE 
SEY X~2:;;l12 

ClEA~ AC 
ClEA~ NUMBER BANK 
lOOP RE .... ENrRY~ OUT AFTER 
- (FINAL ADDRESS) 
~ (CURRENT ADDRESS) 
TO HPR IF DONE 
HERE IF PlOT DONE 
+4 
~tANT CAll AODRESS 
PLANT CAll ADDRESS 

2 PASSES 

12 PASSES 

OCDl
oeD1 
OCD1
oeDl 
OCDl 
om1 
OeD! 
OCt> 1 
oeD1 
OeD! 
OeD1 
OCDl 
oeD1 
oeD1 

._" 

0654 
00!55 
OO~6 
eC)57 
0058 
0059 
0060 
0061 
0062 
0063 
0064 
006~ 

0066 
0'067 

If:>Q 
S1A 

0 
0 

rUR~ENT ADD~E5S TN MQ 
~lA~T ADDR~SS FOR NEXT USE 

Octll
oeD 1 

0068 
0069 

LXA 
P)tD 
Ael 
fIX 

~ltl 
~00 

001 
~2t)1{)1 

SET tRl=4 
CLEAR A( 
FO~~ SUM. ADDRESS PLANTED 
lOO~ RE-£NTRV. OUT AFTER 4 PASSES 

oeDi 
oeo1 
Oct)1 
oeD1 

0010 
0071 
0072 
007~ 

'fNZ 48 TRANSFER tF SUM IS HOT ZERO oeD1 ~074 
T~H ~19201 HERE IF SUMeO oct)1 0075 
WPR SELECT PRtNTE~ TO SPACE OCCl 0076 
fXi 
WP~ 

lXA 

31~2al 

2801 

ADD 1 TO tR2 
SEL~CT PRYNTE~ 

5fT IRl-12 

Oeol
cce!
oeD1 

0077 
Dft78 
~79 

,-. ~~O 

lGl 
O()O 
~ 

CLEAR AC 
COMSTRUCT CURRENT 

oeOl 
oeDI 

OC80 
0081 

AlS 
OR! 
fIX 

2~ 
l~ol 
5001~1 

~OORESS AS II' 
AND STORE 
lOOP, OUT AFTER 12 PASSES 

OCOl 
oeDt 
oe01 

tXJ82 
GOS! 
0084 

LX~ ~lo4 SET YR.-. OCOl OC85 
LXA 
LOO 

2B~2 

O~4 

SET TR2-12 
NUMBER TN MO. ADDR~SS PLANTED 

OCOl 
oeDI 

OC86 
0081 

P~D O~O CLEAR AC OCf>l 0688 
lGl 
AlS 

~ 

~5,1 

oeD1 
oeD1 

0089 
0090 

O~S 

TI~ 

19.2 
~8Q2~1 

OCTAL 
lOOP, 

NUMBERS tNTO 
OUT A~TER 12 

READING 
PASSES 

BANK OCD1 
oeD1 

Ot'9t 
Otl'2 

1)( t 
1YX 
CAL 

~40 1e4 
§6i4\)1 
91 

STEP YRl BV + 4 
lOOP~ OUT AFTER 
lMI0 INTO AC 

4 PASSES 
OCCl 
OeD! 
OCOl 

OG9~ 
0094 
oe95 

ACL 9® REPLACE T BY T"l OCD1 0096 
SlW 2 STORE 1-1 FtXED OCOl 0091 
SLW ~ STORE T-1 SHIFTING OCOl 0098 
CAL 
SLoW 

98 
4

t.~RACTOR tNTO AC 
STORE ~XTRACT~R 

oeD1
oeD1 

0099 
OlCO 

lXA 74~1 SET IRl ~QUAl TO 5 OCOI 0101 
LXA 81~2 SET tR2 EOUAl TO ~ oeDI 01C2 
LXA 
CAl.. 

CJ3~4 

50 4 
SET YR4 EQUAL TO 2 
SHtFT T AND EXTRACTOR 

OCOI 
oeDl 

010' 
01e~ 

ARS 4 4 PLACES RIGHT FO~ OCOl 0105 
r- SLW 5~4 N~XT COLUMN oeDl 0106 

TiX 
L,XA 

14tA..l 
28.4 

lOOP. OUT AFTER 2 PASSES 
SET TR4 EOUAL TO 12 

oeDI
oeDi 

0101 
0108 
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c.···~.L 

A.NA. 
(,~5 

1ge4 
4 
3 

DIGIT INTO AC 
EXTRACT OTGtT 
COMPARE WITH T 

oCt> 1
oeDI
oeo1 

0109 
011f' 
0111 

r~A, 

CLfJ, 
84 
84 

0 
1 

IMAGE' 
tMAGE 

BIT 
erT 

IF 
fF 

DIGIT 
Dt(";tT 

GREATER THAN 
EQUAL TO T 

T OCC! 
om1 

0112 
01t~ 

1;-.. ~~'::~' 
"\ 
.I 0 IMAGE BtT IF DtG!T LESS THA,. T OCOl 0114 

'; ; "t, 790491 lOOP. OUT AFTER 12 PASSES OCDI O!t~ 
'N: ~''.'~ i~ 90.101 TRANSFER WHEN All COLUMNS PROCE5Sl:0 oe01 0116 
Tilt 73,2.1 LOOP. OUT AFTER ~ PASSES OCOl 0111 
Slid 5 STORE LEFT IMAGE OCOl 0118 
.~~ ~~: /\ 7'2 RETUR'4 FOR RIGHT tMAGE oeDt 0119 
~!. .. 6 STORE RTGHT IMAGE OCD1 0120 
1~6 

e~"Y 

3 
6 

COpy 
COpy 

LEFT IMA(;,E 
RIGHT YMfi,GE 

OC1)l 
OC01 

Ottl 
0122 

Ct~l. 2 CAll TN "r oeDl 012' 
,~1·';.~ 98 CLEAN T OFF OCOl 0114 
't'Nl 66 TRANSFER tF T NOT ZERO OCDI 0125 
rRA 
,~~ .. 
")',, f 

27 RE-ENTER 
500000000000 T EOUAl 

MAIN lOOP 
rc 10 

FOR NEXT LtNE OCDl 
oeDl 

0_126 
01~7 

=··(1' 740000000000 EXTRACTOR OCOI 01~8 
~/ tR " OCOI Ot~'9 



TYPE , •• PR'NTER ... 24....121-0 

2� , .. S • • • 10 II 12 13 14 I' Itl 17 II It 20 II 2f 24 IS 26 27 28 29 '0 3. 32 - :53 '4 » 58 37 ,. 39 40 4. 42 43 ...I I Z3 
191 All wires

,PRl ISHljlATfS_1 6 A CALCULATOR, EXIT LEFT--l~.
A a--o 0 • • • • • • • • • • • • • • • • • • • reversed to 

SI1P 20 25 c 30 ~-I~~ print entry•� 8' c>ioo • I I' ••••••• 0 0 0 0 0 0 0 ......a-e� 
'3 4 - ~ I 10 -CALCULATOR EXIT RIGHT I 20 B� 

c 0--0 • • •• •••••••••• •• I • 
2S 25 ~ ~ &US . 

• , 01.0 • 0 4" 9~I ~ ()::2:::(>::() I 
11 ~I  __ ~~- '-~Tooool 

o� OIONO 0 0 

G o� OloCO 0 0 

o� 0 0 0 0 OIONO OIONO"� oTO 0 0 0IOTO 0 0 0loTO 0 0
6 7 8 

o 0 0 0 0 0 oeo 0 0 0 Oco 0 0� ONO 0 ONe 0 0 0 oNO 0 0°� 01----- 5 10.....-----.....,1------..... 
o 0 0 0 0 0 0 OTO 0 0 0 OTO 0 0 0� OCO 0 Q OIOCO 0 0 0 oeo 0 0 0 oeo 0 0 0 

19 20 
K ION 0 0 0 0 0 0 0 0 0 0 NO 0 0 0 ON 0 0 0 0 

oeo 0 0 0 0 0 0 0 0 oeo 0 0 0 oeo 0 0 0� 
----------ZERO PRINT CONTROL f� 

MOO 0 000 0 000 0 0 000 0 0 0 0� 
I 5 10 15� 

- 000 0 0 0 a 0 000 000 0 0 0 0 0� IrrthU!!IIUlli!I1 
o 0000000 0 0 0 0 000 000 000 01 

~ 21 ~ ~ ~ 40 IN ( 
000 0 0 0 0 0 000 0 0 0 0 0 0 0 0_0� 

Q
b 

~ 

I I 3� 

:s� 0

ILT

2 mIl! rrthI I IiI I I I j 
o� 000 0 0 0 0 0 000 0 0 0 0 0 0 0 0 0 o� 

41 4' eo 55 60 4� 
It 000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0°� 0 o~ 	 I I rtTn ! f j rrhi II I Ii 

I� • 5
5 o 0 0 0 0 0 0 0 0 0 ° a 0 0 0 0 0 0 0 0 o 0 i I I II f! rtTn x'Iirrtri8 

~ ~ ro ~ ~ 6 
T� R.o� 0 000 0 0 000 0 0 0 0 000 000 o 0'~  I I 7 . 'I«! 110 ,~ 1210� 

b u o 0 000 0 0 0 0 000 0 0 000 000 o 0�
:.Ii! ~ M ~  ~ ~ 8� 

v� o 0 0 0 0 0 0 0 0 0 0 0 0 0 000 000 o 0 Ii'� I I 1I I I I I It---------- ~----.... 9 ~ ~CO-SELECTOAS----,r---------,

•� 000 0 0 0 0 0 0 0 0 0 0 0 000 0 0 0 0 0 o� 0 0loTO 0 0 0 OTO 0 0 0 
101 lOS 110 115 12 10� 10 II. 12 
o� 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 ONO 0 0 0 oNO 0 0•� • 0 
S-'  5-CALCULATOR £CHO ENTRY LEFT -15 19 II� 

yO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 y o 0 oloco 0 0 oloc~ 0 0 0�~ DAY
20 25 3ID ~S-I-3 12 

ZOo 0 0 0 0 0 0 0 0 0 0 ° 0 0 000 000 0 i o 0 0loTO 0 0 0loTO 0 0 0� 
4-!5 CALCULATOR ECHO ENTRY RIGHT 20 23 13 14 I~  16-r
000 000 0 0 0 0 0 000 0 0 000 0 0 0 AA� o� ° 0 ONO 0 ° 0 oNO ~  0 0
24� 25 30 ~  BUS 14 ~ o 0 0 0 0 0 0 ° 00 0 0 I 0--0 0--0 (I ceo 0 ° I' oeo� 
-I .!I PRINT ECHO ElCIT-1!I H5� 
o 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0 0 0 0 0 0 0 ce o�'I 25 30 " 40 16� o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00- 00 o� 
41 4& :10 50 17 I' STU V • X v� 
o� 0 0 0 0 0 0 ~ 0 0 0 0 0 0 000 0 0 0 0 '°000000

e& '70 75� •,f� i~o� 0 0 0 0 -0 0 0 0' 0 0 0 0 0 0 0 0 0 0 0 0 -- - .- - .
It • to H ",� ? " TO PROPER 
o� 0 0 0,0 0 0 0 0 0 0 0 0 0 0 0 0 ° ° 0 0 :-: : :.;e,' )' iii ii i i ~ II DIGITSiO' 10& 110 ~  20 +� - • • •••° 0 ~ 0 0 0 0 0 0 0 0 000 0 0 000 000 ~--~  o--c 0 ()oo-OI 0 0 0 0 0 0 0� 

. TYPE 7'$ 321801 ~.INT[D  IN Us'. fWII 7'& .3f1102 PRIl\ITE.O .It USA� 
1 

'.,� .. .. (.� ( l 


