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Unit Tested: 73021 160K Air-Cooled Memory

A, PURPOSE OF TEST

To provide a comprehensive exercise of the 7302 Memory hard-
ware with emphasis on a clear presentation of error data to aid
diagnosis of memory failures in the 7080 System,

B. METHOD OF TEST

The 160K Memory tests are released as two programs: 8MU98
and 8MU99

8MU98 - Checks the upper 80K half of memory (80000-159999)
8MU99 - Checks the lower 80K half of memory (00000-79999)

Each program proceeds automatically to run a series of sixteen
tests of memory function, It proceeds from the simple '"ones"
discrimination test through various checkerboard tests, half

select beat tests, and finishes with an all non-redundant character
discrimination test. The test assumes that the CPU is functioning
normally and that in cases where neither CPU programs nor Memory
programs will run, the Memory CE Test Panel should sufficiently
determine whether the fault lies in memory.,

The tests, called sections, are as follows:
Section 1 Ones Discrimination. This test checks the ability of

the memory to store and retrieve '""Ones' in all addresses
and planes.

Section 2 Zeros Discrimination. This test checks the ability of the
memory to store and read '""Zeros' in all addresses and
planes,

Section 3 Alternate Plane Discrimination. This test is designed
to check for any interaction between adjacent planes,
Ones and Zeros are loaded into alternate planes and
checked.

Section 4 Alternate Plane Discrimination, This test is the comple-
ment of Section 3.
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Memory Adres: Placement, This test loads 5 position

:¢ at addresses in memory and checks

numeric add
that they are csrractly retrieved,

Two-Dimensional Checkerboard Discrimination,

Load and Check the Regular 2D Checkerboard pattern
with data bits arranged to provide minimum interplane
noise,

Two-Dimensional Checkerboard Discrimination.

Load and Check the Inverted Regular 2D Checkerboard,
This test is the complement of Section 6.

In-Line Plane Checkerboard, Complemented, This test

loads the regular checkerboard with data words of all

Ones and all Zeros, complements each address individually,

and checks it for retention by single character read-out.

In-Line Plane Checkerboard, Complemented. This test
is the complement of Section 8.

Alternate Plane Checkerboard, Complemented. This test
uses data words of alternate Ones and Zeros to generate
interplane noise. In all other respects it is like Sections
8 and 9,

Alternate Plane Checkerboard, Complemented. This test
is the complement of Section 10.

Two-Dimensional Checkerboard, Complemented., This
test uses the regular 2D checkerboard pattern and checks
each address as in Sections 8 and 9.

Two -Dimensionzl Checkerboard, Complemented. This
test is the complement of Section 12,

Hzlf Belect Core Beat-All Ones. The test is executed by
resetting-off all bits of the objective test area, then
"beating" a specific ten character address with all

Ones. Upon completion of the specific number of '"beats, "
each bit of each character of each address along the X and
Y line involved in the beat operation is interrogated for bit
pickup, This operation is repeated 127 times until all X
and Y lines have been checked.
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Section 15 Half Select Core Beat-All Zeros. This test is the
complement of Section 14 except that '"beating’ is
done with all Zeros and interrogation is done for
bit dropout. '

Moo

600000000000

Section 16 All Character Non-Redundant Discrimination. This
.test loads and checksa all of the 50 non-redundant
‘characters except blank and group mark into all
: podtton- of the ohjective test area,

Upon campletion of each Section, a -hort type -out (lhch as 8’-1;

8-2...8-16) is executed to provide visual vcriﬂcaﬁ.on of the
‘intended sequence of test operation,

a. Axm{ OF MAGHINE n—mm-_n_zn

. e e W B o M s b merm e - - a mem

W’- fmvrtm or Printer, OR or 'ra,. o

‘Q‘W - GWOO-S”’!
- SMU9Y-- 120104-159995

D, . MNG PROQWVRES
1. M

“Both GMI}” and 8MU99 decks use standard S8LDO1 (hom 714)
_or 8LDI1O (!rom 7502) loaders and 8TROZ transfer cards,

2. Tape
Use tape file generated by 8TR06. ' |

Auto-Load 0200
- Refer to 8TR06 write-up for further usage information,

0000000

v P
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E, PROGRAM CONTROL

1. Card Deck

8MU98 8MU99 :
8LDO1 ‘2 8Lpol
SBMU9IB 474 8MU99
STRO2 1 8TRO2
Blanks '3 °  Blanks '

S de Alteration Switches

0911 On Bypass Type-outs
0912 On Repeat-SBection '
0913 On - Specific Section Sclccuem (sse P, N‘ormnl Sm’c)

. e w e

NﬂiN

0914 .On Repaat Program !
0915 Op Bypass Tabulation
/0;9_16 On Print Tabulation Error Results, - and

HExtend S-14 and S-18 Hrror Type-out, - and ' ' :
‘Print "No Errors” after sach section if none detected.

3, Check Switchu

10901 - Program Control
0902 Program Gontrol

- e e e -

. All others in automatic (Seel,l. Comments)
F. NORMAL STOPS

0001 Encountered after execution of ""901-902 TO PROG" type-out.
Allows setting of designated check switches.

1111 Encountered only when alteration switch 0913 is on. Allows
manual storage of two numerics at 19990-19991 to gain
immediate entrance to any specific section.

(See I.4. Comments, Spesific.'. fection Selection)

b gy

Depress start to continue,

iv

(XX XXX X
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G. ERROR STOPS
None

PRINTED RESULTS

90000
2

1, Normal Type-Outs

901-902 TO PROG  Indicates that these check switches must
be set to program c¢ontrol,

S-1 Indicates which section has been completed,

S-16

PASS 001-8MU98 Indicates number of compiete program
PASS 001-8MU99 passes made,

: (8-1) Indicates ho errors made within a specific

) NO:ERRORS section, Printed only when 0916 is on,
NTP Indicates "No Tabulation Performed" on

. : Section 5 only, Printed only when 0916 is

, on,

2, Error Type-Outs

a) Typical of sections 1, 8, 9, and 15

104547 - AB - D-cea-.

The above type-out is interpreted as follows:

104547 Address in which error was detected.

- AB - Character at that position should be a

' ‘ redundant group mark, or "All Bits, "

D-<---- The seven position breakdown indicates
that a C bit was dropped.

1
<

e - .- e e e R—— - . oa- .

it vl S Rl i S PSR
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Typical of sections 2, 8, 9 and 14

095323 -NB- ---P--—

The abave type-out is interpreted as followa:

095323  Address in which error was detected

«NB« Gharacter at that position should be a
‘Storaﬁc Mark, or "No Bits."

==&Pee-: The bit breakdown indicates.that an 8

' bit was picked. '

'Typical of sections 3, 4, 10, and 11

187961 Y, X ---ocP-

-The a.bau type-out is mtorputcd as fcuwm

157961  Address in which error was detected, ,
- V.eX Left hand character indicates what should
_have been at that position
Right hand character indicates what was
found at that pasition.
=w=~=P- The bit brukdm indicates that a 2 bit was
picked.

Typical of sections 3, 4, 10 and 11

13'403 -..0 -D----- :
The above tyfe-out is intei-prctod as follows:

138403  Address in which error was detected.

-.e0 Lieft hand character indicates what should
have been a negative xqro (since a plus or
negative zero prints gh or - resp.)

. Right hand character ifidicates what was

found at that position,

“Deccw- The bit breakdown indicates that a B bit
was dropped.

___._,__A_.A_,_,,,‘,_..,,4_.,-__,._,,_‘-..-,A-.,--._-,.-_,_.__',_ .‘-....--.--_‘: .
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e) Typical of section 5 only

085804 85799

The above type-out is interpreted as follows:

085804 Address in which erroneocus contents
were found, _
85799 Contents found at above address.
. Erroneous, since it does not match the
address in which it is residing.

f)  Typical of section 5 only

097709 97708 1
The ‘a.bovcv typerut is interpreted as followu:

' 097709 . Address in which erroneous coatcnu
oy . ware found, :
97708 Gontents found at above address. I
o - dees not match its resident aﬁdﬁou’. |
1 Indicates a redundancy in contents.

" 'l‘yplcal o! ncuon- 6, 7, 12, 13 and 16.

144.931 c--s ------D i

The above type-out is interpreted as follows:

144935 Address in which error was detected.

C--B Left hand character indicates what should
have been at that position.
Right hand character indicates what was
found at that position.

««==~~D The bit breakdown indicates that a 1 bit
was dropped.
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h) Typical of sections 14 and 15 (when 0916 is on)
066667 -NB- -~P-=-- CBA 064029 XY 033 033

The standard format type-out is extended providing
additional information only when 0916 is on. It is
interpreted as follows:

066667 Address in which error was detected.
-NB- Character should be '""no bits."

«=Pea-- Denotes an "A'" bit pick

CBA 064029 Current Beat Address under test.
XY Q3
- %

Tabulated Error Type-Outs

If and when alteration switch 0916 is on and errors have been
encountered, a complete multi-line print -out is made immedi-
ately after each section (so long as 0916 remains on) pointing
out the frequency of errors by character, bit plane, MAR X
and Y drivers, and Z and S segments all correlated into appro-

priate drop and pick divisions. Switch 0916 is completely selective.

It may be used at any time or at the completion of all sections.

Tabulation is unconditional (unless suppressed by switch 0915)
and is accumulative from one section test to another. Only
resetting the program or reloading will clear the tabulation
fields to initial zeros. A sample print-out is provided on
pages xiii and xiv.

If it is desired to obtain tabulation data for specific sections only,
alteration switch 0915 can be used discriminately to suppress
error tabulation of any or all sections prior to and/or following
the desired sections,

If only one section tabulation is desired, usage of the 0913

switch feature of immediate section selection is the alternate
positive method thereby eliminating the necessity of discriminate
0915 switching.

The release versions of these tests select the typewriter for the
tabulation output, If it is desired to use the printer or tape in-
stead for this "on-line' output, store a '"4'" (for printer) or a "2"
(for tape) at memory location:

002112 - within 8MU98 -
122062 - within 8MU99 .. :

}33 X and Y array line coincidence of CBA,
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COMMENTS

1. Reitart. Proéodurel

In the event any checks occur other than 0901 or 0902, the
program should be stopped and restarted,

Wuh,i.n &MU’O Ruot uud lurt

“ = B
, ’ ’ AR , L
P W A TR W R WY W v e o 3 L P, L 4 o .
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Beat Counter for Sections 14 and 15

The number of ""Beats" that each test address receives within
these sections has been set at a nominal value of 1000.

However, if so desired, this value may b§ increased (or
decreased) to any value up to 999, 999 by manually ltcring

. aix digits at the following memory loationlz ’

39990 - 39995 - Within MU
159990 - 159995 - Within 8MY99 .

The valuo duirod muat be ltoer as M bolow -

Valus Dnir.d: - 50000 . ’
" .stors : bsoood (b dcaotolbhnk)

; valu- Desired: 4555
Store : bb45SE

Value Delirod: 999999
. Store 999991

Finally, it must be understood that any increase in the Beat

 Gounter will increase the longth of time r.qu.irod to execute
ﬂlo section, ‘

Specific Section Selection

Immediate entrance to any section test within the program may
, be had by doing the following manual operations:

a. Set alteration switch 0913 - ON,

b. Reload the program OR.
. Reset the program to its initial starting point.
.(See 1.1, Comments,. Restart Procedures)

Halt 1111 will stop the program.,

- ,., -.. -v‘.- - ,. - -'..—.‘. v-._.’.-r.. -.- -. - -.-- .— - ‘_-7-'_—‘. .
- . . 22 LR N
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C. Store 2 numerics at 19990 - 19991,

These numerics must correspond to the section desired
as exemplified below:

Section Desired : 6
Store s 06

- Section Desired : 14
Store : 14

d. Depress Start
This feature is extremely useful in gaining direct access to

any specific section desired, thereby bypassing the necessity
of waiting for the sequence to be executed,

5. Alternate Method for Program Input from the 8 TR06 Tape

If for any reason, either of these pPrograms does not appear to be
functioning properly and faulty program input from tape is sus-
pected, the 8TR06 record counter read control may be bypassed
by executing the following manual operations:

For Both 8MU98 and 8MU99

a. Be sure that the tape read head is located immediately in
front of the first record of the Program desired,

For 8MU98

a, Read:  Record 1 into 0000
Record 2 into 20000
Record 3 into 40000
Record 4 into 60000
.t -
b, Store at 0000-0004 the following five characters: 30000

c. Reset and Start
For 8MU99

a, Enter 7080 Mode (Control ASU 14)

b, Read: Record 1 into 120000
Record 2 into 140000
Record 3 into 0000
Record 4 into 0000 These last 2 reads can by by-
passed if continuous program
read-in is of no importance.
C. Transfer to 120104

hiatatiateni g bl b TE I T R R A N P O



gscans/ g0014774. png

8MU98
8MU99

6. Effective Interpretotinn and Usage of Tabulated Data

The tabulation of errors feature is particularly useful in obtain-
ing an overall picture of what is failing (by matrix definition of
character by bit)and at what locations (actual memory addresses
decoded into equivalent MAR X and Y drivers and Z and § segments).
Regardless of the setting of switch 0911 (bypass typeou‘tﬂ‘
function), all error data is accumulated unconditionally into the
tabulation fields (as long as 0915 remains off). Alteration Switch
0916 (Print Tabulation Error Results) always over-rides any
setting of 0911, Therefore, if many immediate error indications
do occur, it is strongly recommended, as a time saving device,
to throw both 0911 and 0916 on.

An attempt has been made to arrange the Character by Bit
matrix in such a way as to provide immediate identification of
the numerically assigned bit planes by physical location., They
are as follows:

BITGC B A 8 4 2 1
CHAR - :
9- 00 01 02 03 04 05 06
8- 07 08 09 10 11 12 13
7- 14 15 16 17 18 19 20
6- 21 22 23 24 25 26 27 Bit
5- 28 29 30 3l 32 33 34 Planes
4- 36 37 38 39 40 4l 42
3- 43 44 45 46 47 48 49
2- 50 51 52 53 54 55 56
1- 57 58 59 60 61 62 63

0- 64 65 66 67 68 69 70

The MAR X and Y driver and Z and S segment matrices portion of
the tabulation reflect the total number of times that each "line"
was involved in an error. As mentioned above, these area

totals represent decoded memory addresses the actual value

of which is indicated only within the ""immediate'" error indi-
cations (as exemplified in H. 2, Error Indications),

Typical examples of the tabulation fields may be found on the
following pages.

xii
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As shown above, only those character lines which contain errot counts are printed,

All of the MAR ¥ and X and sggmont line counts are printed uncondm'omuy.

. Within both 8MU98 and 8MU99, there are 3 possible exits from Tabulation Print.
once onton;, i£ 0916 ie thrown off,

pAor ..n p-‘.?? nqsn "'P&.. -.g&' }
4 o o .BAe O 0 o o0
0. R 086 037 8B-086 037 o o
b 086 O3 9e 086 037 - 8Ce 0 0 0 0
. 6 0 4. 086 037 8D-. 0 0 00 -
10- 086 . 087 18- o 0 ‘
1« o086 o087 16~ 086 037 )
12a - 0 0 17+ 086 - 037 1 ’
13 08 o031 ¥

They aret

1, Prtortoprtntotum- BP C B A 8 4 2 l

\'lw Prior to printof line ~9- 0 0 0 o 000

' (oxr the firsty acter line
. containing errors)

v &ht bpﬁnt o! line - MAR Y NAR X SEGMENTS

| | s
mr.nm Mm mr.m mmgs mm

e e S

ﬁ‘n. ”ﬁ‘;
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g g png
TESTS 80000 159999

SECT 1~ ONES DISCRIMINATION

SECT 2= ZEROES DISCRIMINATION

SECT 3=-ALT PLANE DISCRIM V=Ve
SECT 4=ALT PLANE DISCRIM =V=\=

SECT 5« MEMORY ADDR PLACEMENT

SECT 6= 2D CHKBD DISCRIM-CO@ZC
7= 2D CHKBD DISCRIM=-@ZCOe

E PL CHKBD=CMPLMT
PL CHKBD-CMPLMT

E

PL CHKBD-CMPLMT
PL CHKBD-CMPLMT
EC
E

SECT
SECT 8~IN LIN
SECT 9~IN LIN
SECT 10—~ AL
SECT 11- AL
SECT 1
SECT 1

KERBOARD-CMPLM

I

I
0= ALT
1- ALT
2=2D CH T
3-2D CHECKERBOARD-CMPLMT
SECT 14~ HALF SELECT CORE BEﬁ¥

SECT 15— HALF SELECT CORE BE
SECT 16- ALL CHAR NR DISCRIM

noooooonoNoRoRooouooIRononnng
o 00004 EEM 3 14 0000 06-0 nm ENTER 7080 MODE
nooponopanoon] oooouoooonunnng

I
aaopnonpooooguynuggououaonoron

o 00009 NOP A 0044--—-—§-——Y SW 1 -« BYPASS T=0 AND STOP

n} =]

o 00014 SEL 2 0500 o I

2 00019 WR R 2903 o I 901-902 TO PROG

g8 00024 TMC O 11 0029 Q=B9~m~v |

g 00029 TRC 0 12 0034 0&634wiedw]

g 00034 SGN T OOOSocoogogooil SET SW 1 TO TR

g 00039 HLT J 0001 = HALT RESERVATION FOR CK SW SET
nooonoonnooon ] ooiroononounoon

I

1
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0864
00059 ULA
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[
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gonooponOoonng
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1
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)

279%¢s0ceelloce

I
I
I
I
I
I
$

PRESET UPPER 80K ADDRESSES
80004

n 00104 LDA # 2794 80000
o 00109 ULA * 0929 o
o 00114 ULA * 0964 o
o 00119 ULA * 1004 o
aooonogooaaoplonoooorooorogno
¥
NEXT PAGE




FROM PRE¥IOUS PAGE PAGE 02 OF 96 8MUGS8
nnoopoopoooooyoooaoooogoronon

o 00124 ADD G 2732 b INCREASE TO 80001
gscans/gODl@D?hZEn LA * 0889 o
LA * 0969 o |
1 00139 ULA * 1009 =
nnnnnununnnnn%nnnnunnnnunnnnn
oaoonooonoonaonyooagooRogorooon

g 00144 ADD G 2732 a INCREASE TO 80002
o 00149 ULA * 0934 o

o 00154 ULA * 0974 oo

o 00159 ULA * 1014 o
nooOooooooonon loNOROOooogoanoon

DUEUEDUBDDEEU&DDUEDEUDUGDDBDU

n 00164 ADD G 2732 o INCREASE TO 80003
o 08 69 ULA * 0894 o

00174 ULA * 0979 o
o 00179 ULA * 1019 o
Ooooononoodons [ onoEnooonoenoog

1

OoONoOONNOnonyYoRooonooooagoon
o 00184 LDA # 2804 o 80009
z 00189 ULA * 1034 =

pounponooooooon ] neaoouougornonn
1

ononooooononnnyooneooongonannn

o 00194 SET 8 0003 =}
o 00199 LOD 8 2765 2] 000
o 00204 UNL 7 9205 = RESET PASS COUNT

nfuiafcjuiufuiaiaiutninfe@niudat-dafeisiuatatatnininuial

1
ooooonoanoonyomonooupnoanung

=}
1 00209 SET B 0076 o TABULATION AREA RESET
o 00214 LOD 8 3145 o 0 0 0 0 0
on 00219 UNL 7 3617 o 9~
o 00224 UNL 7 3697 o g—
o 00229 UNL 7 3777 o 7-
o 00234 UNL 7 3857 o 6—
o 00239 UNL 7 . 3937 o 5~
o 00244 UNL 7 4337 o 4~
o 00249 UNL 7 4257 o 3
o 00254 UNL 7 4177 o
o 00259 UNL 7 4097 o 1-
o 00264 UNL 7 4017 o 0~
onanpoonuooonnlogooopounoornnoo

I
oooanoooooonopyoonosonongouonnn
n 00269 SET 0012 o MARTAB AREA RESET
m 00274 LOD 8 3069 o -
o 00279 UNL 7 8599 o 3=
o 00284 UNL 7 8640 o 4
o 00289 UNL 7 8619 o 5=
o 00294 UNL 7 8715 a 8-
o 00299 UNL 7 8694 o 6=
o 00304 UNL 7 8790 o 9=
o 00309 UNL 7 8769 o 7-
o 00314 UNL 7 8865 o 14—
m 00319 UNL 7 8844 o 10~
o 00324 UNL 7 8940 o 15~
n 00329 UNL 7 8919 o 11-
o 00334 UNL 7 8980 o 16~
o 00339 UNL 7 8959 o 12~
o 00344 UNL 7 9020 o 17-
m 00349 UNL 7 8999 a 13= ,
o o SEGTAB AREA RESET
o 00354 SET B 0025 o
o 00359 LOD 8 3069 o
o 00364 UNL 7 8674 o SA
o 00369 UNL 7 8749 o SB
n 00374 UNL 7 8824 o SC
o 00379 UNL 7 8899 o SO
pooounoonooano lonoogouoogouooon

v

NEXT PAGE

N
}



FROM PRE¥IOUS PAGE

ooonoopoonooyonoononoonoonooog

W.gooléw.lopa@a SET B 0001 o
389 LOD 8 2732 o
n 0394 UNL 7 1080 o

UEUDDDUDDEUDHIDUBDEBUDUDUBUDB

I
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o 00399 UNL 7 1075 o
o 00404 UNL 7 7880 =
nonapouopnonnon ] oooopoooonnoooon

I
onoonOonOooaounyonoonononoonoonn

o 00409 UNL 7 1070 a]
o 00414 UNL 7 4360 n
n 00419 UNL 7 4415 =]
o 00424 UNL 7 4530 o
o 00429 UNL 7 4900 o
B 00434 UNL 7 7880 I}

gonoooopoOoonn ooopoooorooooon

=gafudulntufutufalafufatal fui=fas=Tnniatntafu]duinfaia]
o 00439 UNL 7 11050 /050 o
o 00444 UNL 7 10870 870 n

o 00449 UNL 7 11565 /565 n
ooonoonooonon [ogounononoRooon

1
adabuduiniudufufzfudutsial Fefsfntatagniadulnininintngstn)
m 00454 UNL 7 10845 845 o
ooogooaopnoonoon ] ouogouooonnonog

I
ooanpoaooonoony@nounoooounnon

m 00459 UNL 7 10840 840 n
o 00464 UNL 7 13595 7595 o
n 00469 UNL 7 13980 1980 m
o 00474 UNL 7 13765 1765 o
o 00479 UNL 7 13805 T805 ©
o 00484 UNL 7 14175 U175 o
n 00489 UNL 7 14215 U215 n

oooooooooooon [ anoRoooopnooooon
I
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BCD TO BINARY MAR LINE TABULAT

ERROR ADDRESS
SET FOR TABULATION

- - - e dmn cin B - ain  pamy ——

RESET MAR TAB LINES

TH=-H=-T ORDERS OF ADDRESS
TEST FOR 000 .
TH=H=-T 842 ALL DOWN=--GO TO X

TEST FOR O IN THOUSANDS ‘

TH 842 DOWN
IN HUNDREDS
TH NOT O-=H 842 DOWN

IN TENS
TH NOT O=H NOT 0-T 842 DOWN
GO TO MAR Y COND LINE DETERMI

TEST FOR O IN HUNDREDS

TH 842 DOWN=H 842 DOWN=T NOT 0O
IN TENS '

TH 842 DOWN-H NOT 0-T 842 DOW

TH 842 DOWN-H NOT 0-T NOT O

TEST FOR O IN TENS

TH NOT O=H 842 DOWN-T 842 DOW

TH NOT O=H 842 DOWN-T NOT O

TH NOT O=H NOT O-T 842 DOWN
TEST FOR NO 8000

NO 800
0 UP-80 DOWN

0
N
N
N
N
A

B
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8000 DOWN~H NOT O-T 842 DOWN
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=) a
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o O
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0 05964 RCV U 826300000 edal
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TH 842 DOWN=-H NOT O-T 842 DOWN

TEST FOR NOQ 800

8C00 DOWN=800 UP-80C DOWN
PLACE 1 IN MAR 5

GO T0 X TAB

8000 DOWN-8Q0 DOWN-80 DOWN
TEST FOR NO 400

PLACE 1 IN MAR 10
TEST FOR NO 200

PLACE 1 IN MAR 11
GO TO X TAB
TH 842 DOWN=H NOT O-T NOT O

TEST FOR NO 800
TEST FOR NO 80
8000 DOWN=800 UP-80Q UP
PLACE 1 IN MAR 5

IN MAR 6

IN MAR 7
GO TO X TAB

TH 842 DOWN-80Q DOWN-T NOT O

TEST FOR NO 80
8000 DOWN-800 DOWN=-80 UP
PLACE 1 IN MAR 5
IN MAR 6
TEST FOR NO 400

PLACE 1 IN MAR 10
TEST FOR NO 200

PLACE 1 IN MAR 11
GO TO X TAB
8000 DOWN=800 DOWN-80 DOWN

TEST FOR NO 400

PLACE 1 IN MAR 10
TEST FOR NO 200

PLACE 1 IN MAR 11
TEST FOR NO 40

PLACE 1 IN MAR 12
TEST FOR NO 20

PLACE 1 IN MAR 13
GO TO X TAB
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8000 DOWN~800 UP-80 DOWN~
PLACE 1 IN MAR 5

TEST FOR NO 40

PLACE 1 IN MAR 12
TEST FOR NO 20

PLACE 1 IN MAR 13
GO TO X TAB
TH NOT O-H 842 DOWN-T 842 DOWI

TEST FOR NO
8000 UP-800
PLACE 1 IN
h

0
N-80 DOWN
>
60 70 X T

80

Do
MAR
MAR
8
8000 DOWN~-800 DOWN=-80 DOWN
TEST FOR NO 4000

PLACE 1 IN MAR
TEST FOR NO 200

PLACE 1 IN MAR 7
GO TO X TAB
TH NOT O~H 842 DOWN-T NOT O

TEST FOR NO 8000
TEST FOR NO 80
8000 UP-800 DOWN-80 UP
PLACE 1 IN MAR 5

A
AR
AR

P

M
INM 6
IN M 7
IN M 10

GO TO X TAB

8000 DOWN-H 842 DOWN-T NOT ©

TEST FOR NO 80
8000 DOWN-800 DOWN=80 UP
PLACE 1 IN MAR 5

1 IN MAR 6

TEST FOR NO 4000

PLACE IN MAR 12
TEST FOR NO 2008

PLACE 1 IN MAR 13
GO TO X TAB
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MAR 13

IN

IN
N
AB

TEST FOR NO 4000
I
T

1
1

ST BE CONDITION LINE 4
FOR NO 200
X

ST FOR NO 80
00 DOWN-800 DOWN-80 UP

LACE

L
E
PLACE 1 IN MAR 11

TEST FOR NO 40

E
C
U
8000 DOWN=800 DOWN-80 DOWN

PLACE 1 IN MAR 13

TEST FOR NO 400

MUST BE CONDITION LINE
PLACE 1 IN MAR 6

TEST FOR NO 2000

PLACE 1 IN MAR 5

TEST FOR NO 4000

PLACE 1 IN MAR 7
PLACE 1 IN MAR 10
TEST

TEST FOR NO 4000
TEST FOR NO 400
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PAGE 34 OF 96
UPPER 60K INTERROGATION

8MUYS .

| 2}
0??%4 SET B 0001 a]
g 07269 LOD 8 8261 o TTH ORDER
o 07274 CMP 4 2920 o CMP TTH TO 1
o 07279 TRH K 7294 ——=———pey 120000 OR HIGHER
o 07284 TRE L 7214 —-pm—-% DE33 110000~119999 IF EQUAL
g 07289 TR 1 7254 “ﬂ“? --DG33 MUST BE 100000-~109999
n a
bul o[
0 07294 UNL 7 11 8287 8KH7eBed PLACE 1 IN MAR 17
o 07299 CMP & 2922 o CMP TTH T0O 3
o 07304 TRH K 7319w —fi—y 140000~159999 IF HIGH
o 07309 TRE L 7219——=——-mt=}-~~=~DF33 130000-=139999 IF EQUAL
u o ] MUST BE 120000=129999
g 07314 TR 1 7334——*———5-?; GO TO ODD INTERROGATION
ni o
o o I
o 07319 CMP 4 29240 00000ldedl] CMP TTH TO 5
o 07324 TRE L 72]14——=—= -pt==}-=~DE33 150000~159999 IF EQUAL
o 07329 TR 1 7254 e —f DG33 MUST BE 140000-149999
jajuinfutuinfniuiningainpuininingnirinfulnirintnintufngnin {
I ODD MAR X INTERROGATION
jufufapuinindufuintnfnfuizinimirinfeiulinfeivinininininfaing I
DJ330000003007334 RCV U 8262400000Wesel
U 07339 TZB o 01 7349 73U9-B-¥ TEST FOR NO 1000
n 07344 UNL 7 11 8284 8KH4 o [ PLACE 1 IN MAR 14
o 07349 RCV U 8263es0eseleld
o 07354 TZB o 01 7364 7 WQ‘#‘T TEST FOR NO 100
n a
g 07359 UNL 7 11 8285 8KHS [ PLACE 1 IN MAR 15
o 07364 RCv U 8264esseeelel
0 07369 TZB ¢ 01 7379 73X9=i=y TEST FOR NO 10
o =]
o 07374 UNL 7 11 8286 8KH6 & [ PLACE 1 IN MAR 16
ﬂnnﬂﬂﬂﬂﬂnnﬂnﬂ{ﬂmﬂﬂnﬂuﬂﬂnﬂﬂﬂnﬂ }
nnﬂnnunnnﬂnnnfnnnnnnunnuunuuu 1
0 07379 SET B la 0001 06=1leBed
o 07384 LOD 8 14 8353 B8CN3 o -

ooooononooononl oUORODOO ORI Ng
I

I MAR COUNT TABULATION
nooonooooooaryoooggooonononon

o 07389 CMP 4 14 8266 8BO6 m TEST FOR = IN MAR 3
o 07394 TRE L 7409--——-&--—---DK35
o 07399 RCV U 7886

o 07404 TSL 1 01 7694 7624-5--—--DM36
ooOoopooonoooRlouaaouonpnouooopn
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' . PAGE 37 OF 96 8Mu98

‘ noooooopoooopnougguopEronng
.95.166%06021%8.'."3?07774 LOD 8 04 9057 9 57 m MAR 11
, 207779 TR 1 '1!839---—---%»«‘3 v
j DV36seseeeme07784 LOD 8 04 9061 9 61 m I MAR 12
, . o 07789 TR 1 7839— ¥
)~ § n
DW36 =1 0 04 906 65 o | M ,
sessecBeQTT38 LOD § 3333—3-—-51 AR 13
' % § 1
- 'ste......uonoa LOD 8 04 9069 9 69 B I MAR 14
, n 07809 TR 1 7839—-—-—s~¥n X
n
DY36seseee8e07814 LOD 8 04 9073 9 73 1 I MAR 15
o 07819 TR 1 7839 -
ﬂ o . . B
DZ36seceesBe07824 LOD 8 04 9077 9 77 m 1 MAR 16
07829 TR 1 7339-——-—:-?
EAas.......g.onaa LOD 8 04 9081 9 81 m % MAR 17
‘Esae......a.onas: UNL 7 04 7859 7Y59eBel SET START LINE TAB ADDRESS
o 07844 TR 1 7894 ———Zp EE38
unnunnunnnnnnnnnnnnnnnnnnnnng
‘ 'ACTUAL MARTAB AREA
EC38 gnununnnunnnnnnnnnnnﬂnnunnnng
E.C39....“:a07849 AAM @ 13 7859 THV9 n ADD- TAB INCREMENT TO VAR LODE
! n
: . o 07854 SET B 13 0005 06 5 m
~ n 07859 LOD 8 13 0000 08 0 n VARIABLE TAB GOUNT LOADER
. nnunnununnnmn%mnnnnunnnnnnnnu
_; . nnu-nnnuunuuuu'uunannnnunmnn
o 07864 ADD G 13 8290 8B20 m VARIABLE ADDER INCREMENT
. n 07869 LOD 8 04 7859 7Y59 m
o 07874 UNL 7 04 7879 7Y79 m SET REPLACER
n
m 07879 UNL 7 13 0000 06 O m REPLACE COUNT IN TABLE
. fadiabxgajaisfugnsnboiafoin % agarmnoagnunonon
ﬂﬂﬂﬂﬂnﬂﬂﬂDﬂﬂﬂ'ﬂﬁﬂﬂﬂﬂﬁﬁnﬂﬂﬂﬂﬂﬂ
o 07884 NOP A 8 084~ EF38 S TWO=PASS SWITCH--ALL SECTI
g g
ED39eeeeeems07889 TR 1 7409 —n——mp DK35 VARIABLE RETRACE TRANSFER

oonapounonoRonnnaodoRoagnnonon




PAGE 38 OF 96 8MU98 .
ALL SECTIONS :
gscans/ g0014753. png MULT?PL DROP OR PICK MARTAB
uuunnnnununnnmnnnnnnunnnnnnnn
E370000003.07894 SGN T 7880 a SET TWO"pASS SWITCH .
n 07899 RAD H 15 2731 26C1 o 0 INTO ASU 15
) n ,
n 07904 CMP 4 08 2895 2095 o TEST FOR D=—=mw— .
o 07909 TRE L 791 9——=———n-y
o 07914 TR 1 792 h——m———n1—%¥ ,
n 07919 ADD G 15 2732 zecz.g.x§ ADD 1 TO ASU 15
g 07924 CMP & 08 2896 2Q96eResed TEST FOR =D====- .
o 07929 TRE L 7939 cmmem =iy ‘
o 07934 TR 1 794 4m—m——=B—}y _
o0 07939 ADD G 15 2732 ZGCZ.UoI% .
n o
G 07944 CMP &4 08 2897 2097 eVeel TEST FOR ==D=—=-
o 07949 TRE L 7959 ——mm——ft—y ‘
n 07954 TR 1 7964 ——=——=E—~%w
3 07959 ADD G 15 2732 26C2.g.l§ '
o 07964 CMP & 08 2898 2Q98eRBeel TEST FOR —==D==- '
o 07969 TRE L 7979~ =m———p—y
o 07974 TR 1 79084——m—mm— Bty
E 07979 ADD G 15 2732 2ecz.n.x§ '
. n )
o 07984 CMP & 08 2899 2099eBeed TEST FOR ====D=-
n 07989 TRE L 7990 —m——ep—y : .
g 07994 TR 1 8004 —wmm—apt=ty :
o 07999 ADD G 15 2732 2GC2eRell ;
: .. ®
o 08004 CMP & 08 2900 2R00eBeel TEST FOR =====D-
o 08009 TRE L 8019~—=——=tt~vy
o 08014 TR 1 802 4——=——=tt=Ffy ,
E 08019 ADD G 15 2732 ZGCZ.g.I{ '
o 08024 CMP 4 08 2901 2ROleVeeld TEST FOR ======D .
o 08029 TRE L 8039 ——m——=ft=y
g 08034 TR 1 8044 ~f—dy ‘
n 08039 A

DD G_15 2732 2GC2e0eidl
nnnqnuunnnnnu%nnnnnuunnnmnumu %

goonnooonooonoyononoooooponoooo 1 X ‘
n 08044 TRZ N 15 8069 86F9eiwwd BYPASS DROP TAB IF ASU 15 ZER
o

08049 ST F 15 8290 8BIO m STORE ADDER COUNT
o

o

o

o

n 08054 SET B 13 0006 0& 6 O
n 08059 LOD 8 13 2934 21T4 O
o 08064 TR 1 7849——=~——mt=}-=~=—EC37
poopooonononooooopoIononoonong {

Pl o) Biod Pimif Pl

000006 SET ADDR FOR DROP

poopoooooopoouonognooonouooog |
g 08069 SET B 13 0006 0& 648l '
o 08074 LOD 8 13 %ggg 2IU0 o 000012 SET ADDR FOR PICK .

o 08079 TR 1 - EG39
goOopooonoooOoooInoEonoaogoRooun

EHEDDBEBEEB'DEBDEEEEUDEDDEUD an

EF37eesese@e08084 SET B 13 0006 06_6 ©
n 08089 LOD 8 13 2934 21T4 n 000006 SET INCREMT FOR PIC
pooooOooogoannoooooooogononon

v
NEXT PAGE




' FROM PRE\IIIOUS PAGE PAGE 39 OF 96 8MuU9s8

1
95‘1%/ 69390 14549, pngmtmnunnnnnn'uunnnuunmnnnnm:

BeeeeeeBs08094 SGN T 7880 o RESET TWO=PASS SWITCH
o 08099 ADM 6 Z n
g 08104 RAD H 15 731 2GC1 g 0O INTO ASU 15
o 08109 CMP 4 09 2895 2QZ5 o TEST FOR P
o 08114 TRE L 8124——mmmapay
o 08119 Tg 1 8129——wm—ai-ty
g 08124 ADD G 15 2732 2GC2e8eil ADD 1 TO ASU 15
o 08129 CMP 4 09 2896 202605..I TEST FOR =P
o 08134 TRE L 8l44 -y
o 08139 TR 1 8149 —fedy
g 08144 ADD G 15 2732 2GC2.B.I§
o 08149 CMP 4 09 2897 2QZ7 eSeed TEST FOR ==pPacu
o 08154 TRE L 8164 -ty
o 081%9 TR 1 8169——mm——pugy
g 08164 ADD G 15 2732 26C2.=.l§
O 08169 CMP 4 09 2898 20Z8eBeel TEST FOR ===pPawma
o 08174 TRE L 8184—-————a-v
o 881?9 TR 1 2;8 s % 2
g 8184 ADD G 15 32 ZGC2¢n.t§
g 08189 CMP 4 09 2899 2Q29eBeel TEST FOR —ewmaupaa
n 08%94 TRE L 8204 ~—=w—wp-y
n 08199 TR 1 8209 ~—we—wnady
g 08204 ADD G 15 2732 ZGCZ.g.I}
2 08209 CMP 4 09 2900 2R OeBeel TEST FOR =me=-pw.
o 08214 TRE L 822 4~y
o 08219 TR 1 8229
g 08224 ADD G 15 2732 26C2o9.l%
8 08229 CMP 4 09 2901 2R leBeel TEST FOR P
o 08234 TRE L 8244wty
o 08239 TR 1 8249——w———p-—iyg
n 08244 ADD G 2732 2GC2eBel1

15
oongrenroonnn j sonooponaoonoono

I

I 1
fbasuasuingadsiedatalintul gasnfrdoguiupngnpnlsgaanisosn SN
g 08249 TRZ N 15 7889 THH9e®wed—-—ED37 BYPASS PICK TAB IF ASU 15 ZER

o
o 08254 ST F 15 8290 8BI0 . STORE ADDER GOUNT
o 08259 TR: 1 7849 o EC37
ooonnOOIoNaIaaonIEanuoInnIen
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gscans/ g0014750. png
oOooonooooonnonoooinogoogonnnng

EHO4 m o]
EH20 w
EH45‘.....U.O9429 LDA # 01 2799 2779 o
o 09434 ULA ¥ 01 9449 94U9 o
o 09439 ULA #* 01 G464 94W4 O
o 09444 SET B 01 QQ0U5 00 % o
o o
o 09449 RCV U 0000 ni
o 09454 BILM $ 16000 WO000 o
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——===D

BIT BREAKDOWN
EST

TEST FOR =mmmm=-

NO ERROR

C—=X

CHAR C
0u0000

SB CHAR

BCA
ERROR ADDR
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TEST FOR NO A BIT D FOR DRO
ADD 1 TO ASU ASU 15
TEST B BIT POSITION

TEST A BIT POSITION
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TEST 4 BIT POSITION
TEST 2 BIT POSITION

TEST 1 BIT POSITION

BYPASS DROP TAB IF ASU 15 ZER
STORE ADDER GOUNT

000006 SET ADDR FOR DROP

000012 SET ADDR FOR PICK

000006 SET INCREMT FOR PIGK
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RESET TWO=PASS SWITCH
0 INTO ASU 15 @
TEST C BIT POSITION ‘
TEST FOR No 2 BIT - P FOR p1cf)
ADD_1_TQ ASY 15

TEST B BIT POSITION

TEST A BIT POSITION
TEST 8 BIT POSITION
TEST 4 BIT POSITION
TEST 2 BIT POSITION

TEST 1 BIT POSITION

BYPASS PICK TAB IF ASU 15 ZERO
STORE ADDER COUNT

ADD TAB INCREMENT TO VAR LODER™

VARIABLE TAB COUNT LODER

INGCREASE COUNT

LOD VTCL
SET REPLACER

REPLACE GOUNT IN TABLE

S TWO=PASS SWITCH
VARIABLE RETRACE TRANSFER
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