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.ADDENDQE

'EUE T0 EE32 ECO“S 43 AND 47, AND D832 ECO'E-

9 ENE 1E WEECE MADE CHANGES TO THE "PHOTO'

CELL" LOGIC-IN THE DF32 AND D832, THE ABSENCE

OF “PHOTO CELL” CAN NO LONGER BE CHECKED BY

THE PROGRAM. IF THE ABOVE ECO‘S ARE INSTALLED,

CHANGE LOCATION lfigfi FROM 73fl¢ TO 5244.
'

2a THERE ARE IGT CONFLICTS BETWEEN DF32 (D332)
AND A KFlZB AIP. IF THERE IS A KFlZB'AIP

"

INSTALLED ON THE SYSTEM, MAKE THE FOLLOWING‘

PROGRAM TOGGLESV’:

£§CATION FROM TO
m

1343 6E22 6E32
1345 6E12 574E

flaw»?





ABSTRACT .

l-Discless is (:1 test of the DF32 DISC LOGIC end its computer interface. This Program does not

'

test the disc, nor associated ortcrlog intertoCe circuits.

(Thedisc is not needed for these routin‘es.- If it is connected, the disc motor should be turned

oft. For a complete test of the Disc: SyStem use DF32 DISC DATA TEST.)

2. REQUIREMENTS

2 ‘l Equipment

rorfl—s Staridord
I'D F32 DISC LOGIC

Light Card (tor testing track selector)

2 .2 Storage

2.2..l
'

Program Storage: miThe program uses most of memory From address 100 to 3400 and locations

0, l ondZ.

3 . LOADING PROCEDURES

3'ol Methods

Procedures (ti-normal bitter)! tapes should he followed.

4.. srARrrNe PROCEEEURE
. WM

'

rim we r
J

we s2 are ( WT?“ News

4.l For normal operation cr-ll switches should he downfunlese PEP-81?! or PDP-elZ

then SRll Should be up“
.

4.2 Starting Address

The starting address for DF32 DTSCLESS is mm (For PDVPMBS. SA=77)

Special Address

76 Start for abnormal Print Out check

iOT Start of Register Test

1

102
'

Start of shift, interrupt, error

l03

‘

DiSC Memory Address Test SRZAddress



104

105

106

.107

110

111

112

113

114

115

MAINDECn-OB-aDSBBnD

4.3 Progrom and/or Operator Action

Turn Disc Motor oft.

Load Discless into memory.

Select EMO (DISC ZERO). (All other units to off).

Write Inhibit Switches off.

DISC and Computer Extended Address Test

SR=Address

DISC Data Memory Buffer SR=Data

Scope Loop SAD ”FF”

Scope Loop SAP Pulse

Scope Loop ADC "FF"

Scope Loop SDP Pulse

Scope Loop DEP Pulse

Scope Loop TCR "FF"

Scope Loop 101 éoXX, SR=XX

Scope Loop Light Box AC 8, 9, 10 and

llfiTrack

Connect Light Cord it tracks are to be tested (not necessary for test)-

Set theSwitch Register to 100.

Load Address .

Set the Switch Register to all zero (down)fl unless, PDP~8E .01: 131313112

Press Start. »

Program will run; if the light card is used, lights will light from O to 17

program will loop upon; completion .

5. OPERATING PROCEDURE

5.1 Operational Switch Settings

SWO

SW1

SW2

SW3

1

SW4

SWll

UP

UP

UP

UP

UP

UP

in sequence and the
8

Delete Print Out

Halt After Error

Sub Test Scope Loop

Do not Exit Section

Delete Light Box

PDPvB/E or pr«12



MAINQ EC «00-05000

5.2”. [ There are Three basic: 000110110 To 100p on INTERFACE T031, Regisferltesh SHIFT and ERRORS
'

1051.

S

5.3
‘

When if is necessary To scope a defected error, place SW1 UP 1.10 hair on The error, SW2 UP To

1000 on 11, and $1110 UP To DELETE PRINT OUTS.
'

b

6 . ERRORS

chic hardware maifuncfions d‘e’Tecred by The program resuif in 0 Type 001,7 and. a half if SW2

15 up.
S

(111.110 139th card is used, lcperafor observdnce is necessary 1009152121 0m errbr.)

6."! Error "H0313 and Descripfion

I

Aijgess
'

Function T001001 Egg:
1

El
‘ Corrective ActiOn

603. START KEYcuTRC)
‘

,

*

0000
A

'

N/A A15/Bs/B19/020

011 DSAC, 0«--—AAC
.

-

0000
,

7777 010/022

015 STARTKEY CHADC) -

, 0000 N/A 816/85/819/318
022*

'

START KEY CL1EMA)
.

0000
'

N/A A21/Bs/B19/see 1023

627
‘

START KEY CHE-A) 0000 N/A A21 /Bs/B19/see 1027

, 041

'

DOES. WC BREAK
'

0000
'

7777 029/A13/015/C10/022

0:11
.

DOES WC BREAK >

>

0000 xxxx 029/A13

.

045
'

DOES CA BREAK . 0000 7777 C10 pm 1<

0‘54
‘

'

DMAW, .0we0Ac 0000 7777
.

-

018

663
*

DMAR, 0W0AC 0000

'

. 7777 1321/010/022

070 DMAC NOT SKEP
‘

0000 N/A 020/019

070
'

DMAC, 0W0Ac
‘

0000
,

7777 021

'

704
0 NO 0R1; STATUS

-

I

> .0000 000A
’

020/A13

712
1

~

010 000 STATUS - 0000 000:2 022/020/010/020/010/019

723 1; NO FLAG AETER WRITE 0000 N/A A19/022

720
‘

, NO FLAG AFTER WRTTE
_

0000
'

N/A A19/B22/A15
740

'

ADDRESS ACCEPT 0110010 .

V

. 0000 , 0001 A13/BZ9

7A0
‘

ADDRESS ACCEPT (21.1000)

'

0000 xxxx A13/029

744
'

A00RES‘S ACQEPT 01.10011) 0000 xxXx A13/B29

1010 .

'

1410 FLAG AETER READ ’ 0000 N/A A19

1

1013 10:0 FLAG AFTER READ ~

'

0000
'

N/A
'

A19-



Address

.132...
1 023

1027

1027

1043*

1050

1205

1214

1225

1234

1243

v

1252

1267
I

1267

1303

1303

1310

1327

1405

1413

1420

1534

1522

1534

1551

1616

1616 I

1616

1616

1616

1616

1616

1636

'

MAIN0EC-08~DSBB—D

Function Tested

DISC EXT. ADDRESS 0

COMPUTER EXT. ADDRESS = 0

COMPUTER EXT. ADDRESS = 0

NO SYNC (PSM)

NO PAR ITY STATUS

SEL ERROR STATUS

NO WLO (LOWER)

NOWLO (UPPER)

EM3 RAISE NEX

(EMZ RAISE NEX

EM1 RAISE NEX -

DISCEXT. ADDRESS = SEVEN

DISC EXT. ADDRESS: SEVEN

COMPUTER ExT. ADDRESS

COMPUTER EXT. ADDRESS

SKIP ON NO ERROR (READ)

NO INTERRUPT

SKIP ON NO ERROR (READ)

SKIP ON NO ERROR (WRITE)

SKIP ON NO ERROR (WRITE)

RAISE (NED) STATUS

INTERRUPT ON (NED)

CL PAR FF

WILL (NED) SET (TRC)

DMA TEST

DMA BITS 0,1

DMA BITS 2,3

DMA BITS 4,5

DMA BITS 6,7

DMA BITS 8,9
,

DMA BITS 10,11

EMA TEST
*If light card is used (Sync) switch shoiuld be. off.

Good

0000

_ 0000

0000

0000

0000

.

0000

0000

0100

3000

2000

1000

3700

3700

0070

0070

0000

0000

0000

0402

0000

‘7002

3000

3 000

7002

0000

Bad

£59

xx00_

0070

00x0

400x
'

000 1

:N/A

i

N/A

N/A

N/A
'

N/A

0000

xxoo

*‘0000

00x0

N/A

N/A

N/A

N/A

N/A

7000

N/A

N/A

N/A

xxxx

Corrective Action

B4/B1/B2/B3

CD/23

B27/020

B18/D18/A3O

A12/B15
_

B18/Dt9/D18/C20

A17/A12/C20/C HECK

WLO SWITCHES

A17/A12/C20/CHECK
WLO SWITCHES

D18/D19/B18/A30
01 9/132

DTP/B1
'

CD/23
81/82/83/34

CD/23

020/B27

B20/C20/A20/B15/B26

020/B22/A15

DIODE ON EM SELECT SW

DIODE ON EM SELECT SW

DIODE ON EM SELECT SW

B22/B18/C20

020/B22

A20

A19/A15/B19/B24

C022/C024/B5

B6/B12

B7/B12

BB/B12

B9/B13

B10/B13

B11/B13



MAI ND EC 13084-13 588%)

‘

Acidress (300d Bad

Tag
Fumcfian Tested

(AC) (AC) Correcfive Action

1333 EMA 311 1 mm xx00 31/34

1333 31144 3113 2,3 7x00 xx00 32/34

1333 2M4 3113 4,5 xxoo xx00 33/34

1333 EM4 3113 3. 7, 3 x><00 xx00 327/020

1333 0143 1331 Xxxx ALL 319/417/422/317/421
'

xxxx 0 1-3 5 323

xxxx- 3 1-3 11 324

1333 0M3 3115 071- xxxx
.

xxxx 423/323
1333 0143 31152.3

.

.xxxx xxxx 424/323

1333 0M3 311‘s 4 ,5 xxxx xxxx 425/323

1333 0443 3113 3,7
-

xxxx xxxx 423/324

1333 0M3 3115 3,2 x7017; xxxx 427/324

1333 04/133113 1-0. 11 xxxx xxxx 423/324

2223 SHTET 011/14 1252 2525 423/35/317/413/415/330
2223 ”311171 0M4 1252 xxs2 33/37/33

2223 511131 0444 1252 12x7. 32/310/311

2244
.

SHIFT 04114 3525 xxxx 34ME 45 2223

2231 SHIFT DMA 7232 xxxx SAME 45 2223

2301 43111111" 0144 5523 x‘xxx SAME 45 222%
2310 33: 13 ON (40C) 31/4 31/4 313/417/315/313
2341 3111121 0M3 7777 41.1.. 413/421 /417

2341 3111111101143 7777 14477 423/424/423/323

2341 31-1131" 0443 7777 777:4 423/427/423/324

2430 $111.71 0M3 4000 73001 3411.413 45 2341

2432 3111710443 3252 xxxx 34ME 4s 2341

2515. 311121 0313 2325 24434 344/113 43 2341
'

2317 51-1131" 0144 .3777 7777 314/315
2335 3413E 10111..) $1411.13 0004 0000 020/413

2340 33:13 5011 1331.. 0004 0004 1:20

2345 WILL (DEF) 31:1 (131:)1 14/4 11/4 419

2353 1N1E33031 ON 131: . 31/4 31/4
- 020

270.1 13433 1::00111E3 (E344) 3702 0000 313/319/323

2701. TRACK 'CQUNTER (EMA) 3702 ><><00 31/32/33

0000 xx002711 TRACK COUNTER (EMA)



EM OFF

0712

0723

0726

0740

0744

1043
i

1205

1214

Light Card Test

Function Tested

TK 0,

~TK1,
*

=TK 2:,

1K3:
. .TK 4,

TK 5,

TK 6,

TK 7,

10

1

NO LIGHTS
,

'

2nd & 4th FOUR

I lst & 3rd FOUR

11

12

13

14‘

15

16

17

A6/A7

Corrective Action

A6/A20/A19
’

A6/A20/A17/A21 /1321 /325

A3

'A3

A3

A3

A2

A2

A2

A2

Printouts created by abnormal switch conditions.

(This test should not he made until program runs in normal).

DISK 0 (EMO) SELECTED, EMO WLO ”ON”

Lower Write Lock Switch ”ON”

NO WLO

(Starting Address 2 76)

Address Tag Ag Function Tested, If No Printout

1214 0000 WRITE «LOCK OFF A17/A12/C20

1301 0000 SKIP ON NO. ERROR 'V C20

Upper Write Lock Switch "ON“

-

1225 0100 WRITE LOCK OFF

1413 0402 SKIP ON NO ERROR
‘

Sync Switch Light Card "ON”

1043 4000 NO SYNC, NO DISC
. A30

All switches Normal Except

W

1

EM}. EM fig Function Tested If No Print Out

0712 0712 0712 0002 NO NED STATUS D19

0723
.

0723 10723 0000 NO FLAG ON WRITE A19

0726 0726 0726 0000

‘

NO FLAG ON WRITE A19

0740 0740 0740 0001 ADDRESS ACCEPT (0 DBR) A13/BZ9

0744 0744

'

0744 0001 ADDRESS ACCEPT (0 DBR) A13/1329
1043 1043 1043 4002 NO SYNC UNIT SELECT SW.

1205 1205 1205 1000 SELECT ERROR STATUS C20/318

1214 1214 1214 1000 1A12/A17/C20



. EM OFF

1225

.1527
i

2223

2205

2251

2301

‘2510

2430

2452

2017
'

2535

2500

2545'

2202

2711

0022

I652

\5

EM?

1225

.1252

'1527-1

2223.

2244.

2251'.

230T

, 23} O

2430'

. 2462

2517.

2635'

2640‘

22645

2701.

2711,

0622 '

Press (101113000, 01" T205201“? 121' "5002

1243

1327-

2223

22411

226:!

2301

'

2310

2430

2462

2617

'2655

2040

204’ 5

2701

2711

0522

Error Retovery

RES TRECTEONS

(None)-

MISCELLAT‘QEOUS

MAINDECMO8wDSBB~D

0013}.

T225

T234

T327

2223

'2244

2261

2301

2310‘

2430

2402

2017

2035'

20 4.113

2304 5

2702.1

.27 ll

0022

» 52
1100

3002

2002

1002

0000

2525

5252

5252

5252

0000

0000

I

2525

7777

0000

0000 ,

QQQO

XXXX

3700

0100

Funcfion Tested

NC) WLO
‘

EMB RAISE NEX

EM2 RAISE NEX

EMT RAISE NEX

NO INTERRUPT

SHIFT DMA

SHTFT DMA

SHIFT DMA

SHIFT DMA

SKIP ON ADC

SHIFT DMB

*SHETDNW .

SHETDNW
DRLSTATUS

sKw<0N(0RU

(0E2>521(TRC)

TRACK COUNTER (EMA)

TRACK 00014122 (EMA) .

'CLSTATUSRBQ;

If No Print 001

AT2/AT7/C20

,D19

D19?

'DT‘P'

D20

012/018
BIZ/D18

012/015

012/018

A17/010

,A1zAA21

ATZ/AZT

ATZAAZT

A17/01ZA029

AT7/BTZ/A29

A19

05

05'

An 0240501 TOT 01031110110000 23010203210 E2025 been Encorporahad 3n 1910 defign of the iogic. While
_

this 101050205015001 1100000 1701“ QPerdfim’mE use of H16 disc; E? 110051 be in if Disciess is To rum

1 (Caded 1'0 603%
’

'

055101052110
'

5552x110
'

36034=DBR
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9. PROGRAM DESCRIPTION

9.l Discussion

Disclessis an incremental test of the DF3‘2 DISC LOGIC r Starting with basic conditions, such

as, does start key clear the error and done logic? Can all control flipmtlops he set and cleared and can -

all registers he set and cleared? Will the track counter increment, will all register shift data? Does

the Data break work, can we raise aninterrupt,’ check for all status. buts, such as write lock out and

non-existent disc? With the use of the light card test for correct track selection -.

There is a chain of flips-flops whiCh must be working if these tests areto pass.
l

l

. a i
V

'. a
g

.a -

.

-

I g . L wrr L9,?
'

i a FF
'

test.

2 .
“L“-

.

i -

TTA «a» l
'

-ABD
,‘ SAD ADC ‘ TRC

Sk' on Done

‘TTB
!

H: H: , FF 9
FF ”’5’

'p

l l
a

Power . _

I

i
l

l j DRL'

clear and
t

'

'

T332“ To Shift :
1

static '
'

_

DMB |
,

To raise an interrupt
checks g

Each disc has
1600) tracks,‘ in order to Verify the correct track selection a light card indicator

is needed. This card is inserted into location A5. With the program running, the lights or the card should

rotate from O to
T600)

each pass of the program. (If the light card is not used it will not affect the op—

eration of the test. There is a switch on the card that simulates the photo cell on Disc.)

If this test runs and the ”abnormal" switch settings on the Disc hardware are used to create

printouts and the proper one occurs, any failure that occurs using the DF32 DATA, DISC TEST should-be
location on the heads, R/W Amplifiers, the Disc or associated analog circuits.

10. LISTINGS
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'n. FLo-WCHARTS

H" W

DISCLES$

F"?
STN'K'L.~ Lomc

TEST
'

YES

NO

r

REGISTER TEST

MALT

ERROR

PWNTOUT

N0

SA 102 F‘—
SHHTT’ ERROR,

V

$TATUS.DONE.
,

ANOINTERRUPT

TEST

ERROR
‘ _.

PRWTOUT ,
.x_

TRACK SELECTiON
1:

(LIGHT mam

!



H 92
I

Data“ Flow

- START KEY:

MAINDECj-OBMDSBBMD
"

'

mscwss um
:

’

0"”(T'RC.>3.,.
NoncHéLAG

DSAC '_ .-

I

'

{,DMAW ,

,

é;

,

5mm NO
‘

"

t “

ERROR ‘

‘

0“”AC

2

= Mmss‘ Mam

: START KEY
‘

.

OMADC)

mm (m):

g
’

._

N0 FLAG 9

, MMAT
"

-

'

'

TNT-ERITUPT
‘

"i

Ag.
DISC EXT
TMAmo ~'

g

'TTMA TEST
“

.

(No SHIFT)

é .

>

M0 SYNC
‘

.,._STATUS

i

COMPUTER
EXT- EA a: 0

EMA TEST

_

(NT) SHEFTS) .

.

l”

NC TARIW’
§

§RROR STA-W5
,

Vi

00:55 WC A ND 1

CA BREAK
.

’

é

BMB TEST
(N0 SHIFTS)

V_;SETECT
V,STATus'f-_,t

é

DMAW

'EWGENERATESL -

(NEX STATUS)

‘Oé-®AC_ 1
»

’

'

é

év;.TSTATUS,-e.
TNTERRUPT

'

;
DMARL

.

EM3 GEMMMMTI

, 0N NED;

T

O'WAC

i

:Ts-M'STATus:
é

TPT'CLEAR
'

~

PAR

DMAC NOT
SKIP

-

*

EWGMERATES'
'(PSM) STATUS

“

T
'

1

”Wm... '(NED)"
SET (TRC)

DMAC

0W®AC

‘EMT' GENERATES -

T

l
_

(P3 M) STATUS ,

SHIFT DMA
"

(25525)

[START KEY
'

'

omeL) STATUS
DISC EXT

EMA=SEVENS

@

i
-

No (NED)
"

. STATUS_
‘

._{

SHIFT DMA

COMTUTER EXT -

'

EQUAL SEVE NS

(5252)

, L

SHIFT DMA"
”

(6525) ,

TL
,

(72:52)

‘

”SH-IMFT DMA

”amp: ow“
”

(we)
-

é;
SHIFT MB
(7777)

i
SHIFTDMB
(0000)

i
SHIFT DMB

(2525),
l7

SHIFT DMB

l
'

SHIFT BM

(5777)

l
.

RAISE (DRL)

é

SKEP ON (DRL)

SET (TRC)

'

5
INTERRUPT
ON TRC

l
INCREMENT

EMA

é
LIGHTCARD
TEST

é

START OVER
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KKKK @233 KKK? QZKK KZKK KKKK EZKK QEKK KZKK KZKK K212 @213 @214 @215 KZKK @217 522K 922i' @222 @223 @224 @225 @226 .3227 323$ '92:;

av.

@232 .3233 3234 9235 0236

KKKNKECKKKKKEKK
KKLKK

KKKK

27KJKNKKZ

2333?

KKKE

i

7432 KKKK KKKK .KKKK 'KKKZ 3333 KIIII KKKI IIII ’KKKK SKKK KKKK 321? 121K KKKK ‘KKKK 7912 4226 123K 422K KZKK KKKK KKKK 5a25; 7K5K 5416 -1252 7596 5231 1253 5244 1254 7449 5236 '1255 {5244 1353

23I32

EKSKEESK

MKKNKEKIKKKKZDFB
I

,

V

ICOPIREGKK
1913

DZGEKKL
KQUKKKENT
C0993;

KKYNKKQ,
K3552;

KK7KK

I /PROGRKKMEKIK§
'/

'JDKN

KKKKEKL

I

'

EK

KKKKMKLKEK
I“

_

i

fEKKKKE
SKKKEKENTSS

HEKKKKKZ LKSKKKKK KKKKIKKK IQNaégfil KQKKKKKZ 'KKZGKKKQ
KKK
KKQ

IKESKKKE
KKKEKKKK

KKKEE

KZKH

K

KKK

KKKKKE

KKKKK
KKKK

KKK;
KKZKK

fa
ETQKK

KKEEKKKKK
E NK
KK

KEKSKK;

KKKKEKKKK KKKK

KKK

KKKEK

-K [KKK'KKK

/S€K

C<KKKII1

KKK

KEKKKE

{ADD

IQQIIIKK

:

KKK

KK

<IKKT0IZNKEK
KEGEKTKEK

KKK

3

1K

IKEKKK
KZKSK'KKRE

KKK

KKKKKI

I

ISKVE

II

KKK

KKKKKI
gig

I

KKK

I

IRKIAIE
3

KIIS

KZGKK

KKK KKK

IIKKKK

IIIIE‘II

IKK-KKKKKI

,

IKE?

QAIA

KGKKK

QKK

KKKEKK

‘

IIIKE

KZKHI

HKKI

QKK-KEKKKEKK
v

IQKNIXKQE

KEKKKE; MKKGKTI

3

’

.

ITEMKKKKKY
 SKQRKKE

Iypesag

3

.

’

IKYKE

CHARACTER
2N

KEKEKKuii

'

'

-KNK

KKSKKK

-

KKK

'

'

'

Izs

III

END

KI

KEKSKKE?

JKP

2

1a“

‘

.-

;

IIESI

EXII

KKK

K43

-

.ISUKIRACI
3%

SMK

~

.

1(49?

w“

4MP

g¢3

.

_,

INQ

_

KKK

I349

.

IIESI

KKK

3a3

QM?

MIR“

IIG

COD£§
(KK

KKD

M3'

_

IsuaIRAcI
3

$23.

_

_{

I13

ST

ZERO?

JMP‘}¢31.

,

IND
A

TAD

6212

I

IYESQ

cage

43

IS

QM?

MIR

ILINE.IEED
(3123

I39

K2

-I$UBIRACI
2

<

\\
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DISKkESS
3237 3242 3241 3242 3243 3244‘ 2245 3246 2247 $25e @251 2252zzss 2254 @255 2256 @257 826% @261 @262 2263 @254 3265 3266 .z267 227% 2271 @272 @273 @274 azva927$ 9277 aaaz 339m a3a2 2323 $364 esas @3fi6‘ @357 $319 2311 @312 @313 @314 3315 @315 3317

MAINDECsflB-DEBC
PAgifl

Vi§l

7440 5243 1257 5244 126% 6946 6941 5245 7269 SéZQ a977 774m @349 7775 -@212 7776 @215 @245 7402 796@ vane 7226 1661 327% 5671 game @273 5264 1675 6376 3341 1676 ~6375 3342 1&76 @374 3343 167% .9373 '3344 1343 71l27315 1344 7912 791% 1345 3543 2251'

MTP.

SEA JMP

}

TAB

€215
4MP

MTP

TAO

€245
TLS TSF JMP

kfli

CLA JMP

X

TYPECH

ICONSTANTS MASK77, MQQ; C349. M3a C212; M2: C215: C245, SIXTY!

77 I48 34%
v3 2;?

82 215 245
HLT N6? N09 CLA TAD

I

’394

DC5

3*?

JMP

Z

3*?

E SiXTY*12

‘

4MP

$XXTYéS”
TAD

Z

31X?¥¢7
AND

(9557
DCA

MASKA
TAD

i

SIX?V¢7
AME

(@97fi
BSA

MASKS
TAD

i

§IXTV+7
AND

(3769
USA

MASKC
TAG

I

SIXY¥¢7
AND

(Taflz
DCA

MASKD
TAD

MASKC
RTR

CLL

RA? TAD

MASKD
RTR RAR TAD

HASKD*1
DCA

masxc
xsz

szxrv

2?UJAN»72

23:32

fiéfia

1%;

#35

IT

EEQfi?

{N0 ’YESB

CQDE

4%

IS

fCARRXAGiagEVQQN
<?161

IADD

2mm

TC

@THERS

>¢a

ITRANSMLT
CHARACTEQ

{NAZT

F6?

VgAS

(NOT

SE?

YET

(SET:

CLEAR

C(Acs

fRETURN
xS?ORE

INIT

NEXT

TIME

lADDRE§S
a?

GPERAND

iaanazgs
a?

OPERAND

,

v/CHANGING
REFERENCE
(P2

IAC

{GPERAND? lazax

IAC

QBFERAND)
_

xazxw

rag

CGFERAN02 zaxgz

xag

(OPERAND) xxazz xaxam

iaxzz

ass

anXe IXEXB

fXBXQ

383

axzx /TEMP

§TDRAGE

.

[INCREMENT
ran

S?GRAGE



muammz
mz1«WMvet“.

.

.

UWWWWHW.WWWaamvawaflmwmo

-

WWWW
wwammx
minWWWWWW004mm

WWWWW
mzw

-

WWW

WWHWWM
mxwmm

Wmmamm

WW

WW

szmWZWU\§WWWWWWWW
“WWW

WWWWWWW

WWWW‘WWWW
WWWWW

WW

WW

WWWWWWWW
WZWW

WWWWWWW
WWWW

WWWWWWW
WWW

WWWWW
WW

WWNWWWWW

WWWWWWWW
WWO

WWWWWWWWWWWWWWW

WWWWW

WWWWWW

W

WWWWWW

W

WWWWWW

W

WWWWWW

4

WWWWWWW

zmnme
WOW

memmmWWMWWZWWWWW
WWWWWW

WMWWWUWWW
WW

WZWWWWO
WWWWWW

xwxmx

mmmmmmW
WWWWDWW
mszW

WWWWWWW
WQW

Wzmxmmmzwx

WWWWWWW
WWWWW

,

WWWMW
W

WWW

WWWWW
WWW

.WWWWWWMW
WWW

NNWWWWWWW
mWW

WWWW
WWW
M

WWW

QWWWW
WWW

WWWWWWWW
WWW

WWWWW
WWW

WWWWW
WWW

WWWWWWWWWWWWWW\
WWWWWWW
WWW

WWWWWWWWWWWWWWW
;

WWWW
WWW

WWWW
WWW

WWWWW

WWW

.

WWW

,WWWWW

i-

WWWWW
WWW

WWWWWWWWW
WW

WZWWWWW
WWWWWW

WWWWWHW
W

WWW

XWWWW.

WWWWW
WWW

WWWWWWW
WWWWWWW
WZWWX

WWW

WWWW

WWWWW

NwaquWm

WWWWWWWW
WWW

WW

WWJWW

WWWWWWWWWWWWWWW

MW

WmWWvnmvmmmva¢avmWWWWWaaawNeaoawaonvmvW.WmWWvNHWWflfivmmwwaWWWWWmmamWWWWWNWWWaawaamwmWmmmWWNW.WWWWWWWWMWWWmwmeWWWWmaaamafiaWWWWWWWWWWWWWWWMWWWWWWWWWWWWWWWWWWNWWWWWWWWWWWWWWWWWWWWWNWWWWWWWWWWWWWWW

mmwaWaysoavmmflwm.vawm”WWWNWWWWWWWWWWWWWWW«WWWnavm«WWW”WWWNWWWWWWWWWWWWWwaquameWWWMW”WmmMWmaWWWWwwmameaNwmmmemmwmaWWMWmeamwmmWmmmmmmmMmmwwwmmWmmmWNMWwwwmmmmawmmmMNMWNmmm”WWWmmmm
mmMJymMm
mmuo\



"“fiifium—‘"
‘4’“
“l‘

x9532

SISKgE§S
5421 $422 3423 3424 2425 3426 3427. @436 3431 @432 @433 3434 £435 @436 3437 @445 3441 2,442 54é3 2444 @445 6446 @447 345E @451 @452 9453 E454 £455 £456 @457 8465 @4él- 34%? 6463 'Q464 3465 @456 $467 $475 5471 @4723473 3474 3475 @4753477 VGSQQ @521

MAZNDECaflBmDSBfi
Paglfi

'494@

I

swam 6259 maga- 7954 @374 7656 Eggz,1773i 7492 saga 7492 4777?477é’ @434 @444 @445 4?75" 4543 éfiéfi 696E flflflfl 47765 3426. 9463 @464 4?76i 3417 @467 647$,4775{4a4z‘ @764 4949 swag 6963 49a2 @449 6665 ezéa gage 76%4 @374 765% 7419 7462 5&34 7462 4777!

Véfldfl éfléfi éfiéfi fiflfifi LAS AND

{EEQZ
SNA<CLé QM?

i

ERADB

TAE

Ag

HLT JMP

i

ERADD

kgaMPAstam
ERRGR

PREN?

mgr

'/§DXXXX

BBXXXX

BADGOM;
XX JMS

ZERiNT JNS’gngV BADCQM }+4 a$é JMS

MESAGE
5543 6953 6959 323% JMS

$327?
63 g¢i2 ééiz .JMS

SZXTV
89 gfiig g$i2 4M3

figgéfii
4349 @734éfiéfi 6359 '6559 égfiz 644$ 636$ éfiéfl 939$ LAS’

-

-AND

(35am
SNA

CLA

SK? HLT 4%?

z

8A§COM

BADADD;
XX JMS}Y?RSNT

a

2?“JAN9?2 xgc  /$600 igaa ZSRQF" 19303

SATé

18A?

55?;

XEXIT

23332

@Afii

1&3



WW“

moan

“m«MJuv
wmuk

wgwwx

Amgambwammng
N

aza

v,

..

.

quuz

mzmhma

.Amo«mm
mxm

.

v

V»J«1.mznnmo

mfimmumm
mzw

v

._

.

..,

maoom

magnum
m

muaa

_

.-

mmyuw$mm.wm
UJDOKW
mxmx

hmxwxm.
mxxm

umwm
ma

wmmw

mmfiumwwzm
mammm\mmnfia

mmqwam
M

ma?_me

.

fimm

@Ju

«2m

mmamw
mzqmemmmmmwmmmwmwwwwmmmmwmwmwmmwwmwmwwmmm

,

mwmw
mmqmmm
minNW%WNW@W

‘

fim

kwmwm
mxw

.

wwwwwwfim

.

@m

ykmwm
mxw.mmmmmwmwmama

_

mwmw
wwqmmz
mxww¢jW§ammqmwm

ywmwm
mxw

fififi»

mmmmw

Nmmzamamm

,maom«NH»”0mgfigmm.aa&mvmwmwmhmmmwmmfivwmm@h_wwmmwmmwam&m&@&a.mamaawwmmmmwmmmmmmmw.mwmvmmwmmwm¢“mfiwwwmmammmmmwwm“gnawmmmmRmmmaflwmgwwwwmmwmmmmwwwmmmwmwmmhwwwwmmmflmmmmmm“wwww

aflJwa

ummmwmmaammzwfix
55mgohma>mhmmwwmmmhmamwmamwmmdwmmmwmahmmwwmmmmmmwmmmammm&mmmmwmmmmmmmmmmmmmmmmwmwwmmmmmmwmmmmammmmmmwhwmm@fimmmamawwmmmwmmmflmmwwmmmwmmmmmwmmmmmmmmwwmmmmMmmmmm

mMMjmmMm
Nmumx



/DF32

DI$KEESS
666% fiéfii fibZZ 2633 2694' 9635 fiéfié E667 EEEE Eéll @612 @613 E614 E615 @616 2617 maze 5621 2622 2623 E624Z625 262E @527 6639 8631 3632 $633 $634 @635 @636 @637 9642

MAINDECDQBED5BC
BEGIN:

$622 741% 4777' 4776! 724E Eélz 7EEE 7449 4777! MWI 6612 741% 4777’, 4776‘ 6614 $375 744% 47774 .4776‘ 6514 5374 744a 4777! .4776? 7246 3773‘ 724a 3772’ 6665 ‘7256 1773i 7449 4777‘

PEEiE

E241

27EJANE72

23:32

FEE;

1E5

DEED

EE

2?

GM

EEEE

SKP HALT

EEEAE

§HDUED

HAVE

QEEN

CLEEEED
EY

STEEE

JMS

EREDD
SCOPE 4M5.ngPEA

10655

6612

CLEER

THE

ES?

gESAcz

CEA

EMA

IAC

SET

TO

SEVENS

DSAC MOP SEA

,

-

HAET

{MELT

BECAUSE
AC

NOT

EEEE

JMS

ERADD
’SGOPE JMS

SGQPEA

IRAS

ADC

"FF"

CLEARED
BY

§TART

KEY

nsac

v

E§KIE

an

ABC

SEE HAET

IADC

SET

:92

START

SHBUED
3L

EEC

“FF“

4M5

ERADD
SCOPEJMS

SQOPEA

/ /90Es

START

CEEAR

THE

DISK

EXT

ADDRESS

EEEEEE

[READ
ETATQS
REGISTER

AND_(§TEZ

(MASK

@136

EX?

AEEEEEE

SZA

.

HALT

IETART
KEY

010

NOT

CLEAE

EME

EH3

ERADD
SQOPE 4M5

SQEEEA

IDOES

START

GEEAE

THE

cQMEUTEE
EX?

EUQEESS
REGISTEE

DEAC
2

AND

(3E?E

/HASK

EUR

EQMPUTER
EXT

AGGRESS

SEA ‘HELT

-

-

f§TART
KEY

010

NOT

CLEAR

EA

UME

EEEEE
SCCPE

.

JEE-EEEEEA
IDOES

DISK

BREAK

T0

RIGHT

LDC

CLA

CMA

DCE

Hg

GEE

EMA

DCE

IECE

IRRITE
DEE

WORD.

OMAN CLA TED

w;

32A

‘

A_

HALT

‘

[HERD

COUNT

N0!

CORRECT

JMS

EEADD



‘l'n

"'l/

.Jmm
mam

xqu\axmx
“Jag
nzw

“mum

mmwmwwmm
m3k«VW\

mama
Wm

mmmfiwgm,w@z,m«k
ufi

QM

mfixw

wwxm

maMme‘
mm¢mwxw

u«xmx

mmKQMJD
“oz

wax

u«

mam¢m

manxw
wawm

nmmx

mzmx

mwmqum
Hm?

flax

m«

WQWJU

mJamxm
kmmm

mmmx

mzmw

yummmom
box

Baa}

dmmhzou

mwmmmqu

fig”

“@4a
.

wmmmm

mmg24mghm

i

4mm

«v

mzqmama«mug

\

«mmmwm
minmamum

amfimm
man«4%:@mwmafia

«2m

«Ju

1

amum.

ww

mfiw$u
mflxm

JJW3\

.

\

«Mammm
maw,wwmmm

mmfimw
mmmMJWKmmwuwxm

.

wwwm

ammm
wax

mfinoxw
u«zmx

awamum
mxwmmmum

muwmw
mxw

,

%J«xwmmmfixm
«@u

WJU

m3

«am

«gm

«$m,

mama
wm

mmmfimfim
U“

mwmx

fimmmmm
mxwmammm

mmwmm
mxm.wfiax_«mmmamaamm_un

03

avg

axu

«J9

wzfizm
ym

ammquu
ma

mw\

fimmaum
mxwmmwum

mmwmm
mxw%J«x«mm

3mm“
m«»«Jw

avv».Ahmwoaoo«don.Momww~h»h¢mwwnowmfiavmhflmwmmmwwvwwwwwmwwnamoefiw@mmammwmhmmvmwwmmmmwmwmmmmwwmmwmfimmwmwwwwwwaqummwmmwwwWWWhmmwmwmmwmw“mwwwmwwwumwhwmmmm

aw”?

wflJwa

wmmommwaumnzwaz
Nanafimnaanus“hogwhommhoawhom”wasWhoawwwaShowwmam@wom.mmmm«00$mafia,mwawwama@mmmmmom@mflammmm«mammmaawaawmwmammmmwmmfingM¢gmwwaamwammwnmwwwm

mmmdmmwa
mmum\



xofsz

ozfixuass
$723 $794 '27Z5 $766 $727 $719 6711 6712 @713 @714 0715 @716 @717 872% 3721 B722 6725 9724 2725 E72é @727 @739 3731 3732 E733 E736‘ @735 2736 @737 5749 @741 $742 $743 '8744 £745

MAXNQECHQSaBSBG
Pékzg

Viél

4777! 4776? 6611 ééxé @379 7449 47775 47?65 734a3772’ 724a3773' 6695 'GQZZ 4777? séza 7419 4777?“ 4776! ééas 7gmgi3773l< 3722’ 6693 7@@E 1773’ 744a. 4777’ 7236 1772’ 7446 477791 '47755 5757

\' \\\/ /S?ATQS /

\ NPAGE

MALT JMS

ERADD
356?:

'

4M5

sgaPE;
REGEfiTER
$ES?

055A DEéC AN3

52

32A HAgT 4M3

ERQDQ
SCOPE 4M3

ggapsg

2?aga%a?2

23332

PAfiE

;é7

ififi

HED'EF2
EEME /gagfa

LGQK

mu?

6%

was

$5?

QHECK

FGR

NO

FLéG

AFTER

QRETE

€5MAH)

(OFSC3

egg

CMA

USA

EASH
CLA‘CMA SSA

HQ

SHAH Dgsc SK? MALT 4M3

ERADD
EFSC SKP_, HAL? ‘JHS

ERADD
3:095 JHSASQEFEA DMAH CLA DQA

HQ

TDCA

EACH
DMAR.

‘

MOP

.

TAE

mg

SEA “HAL? <JM3=ERA032 {CLA TAD

IACN

‘SEA‘ MALT 4M3

ERADD
SCGPE JMS

SgfiPEA
,Ax

/MEMERY'QDATTQN
gage

{Afig7777

-

‘

{HfiRD

990NTa???7
I§TART
wfizta

6N2

Haas

/§K1P

QN'FLAG‘
IFgAG

9P

igKXP‘QN
FLAG

iEEAG

9?

lwlLL-AfiDRESS
iceifif

cggaa

QéTA-BREAK
EEQUES?
FF?

gwRZTE
SET-BER
FF

’ichugD
Na?

5;?

baa

«raw

chaojgau
T

SHOULD
BE

aims

'IXAcw

§Houga
8g

zaao

JM9

1

f;*2@6876262



333

333

32333

.

33m332.3333.
333

333

JJU

3J3

-

3333

3333333
333

333333

3333333

33333333
3333

3333

3333\

.333333
33333333

03333
331.

33333

333,3333333

33333333.3333333333
3

3JMM

..

33'

33333
333

.

3333

.

-

,3.

_

33333
333

333J3
333

3333333

33333333
33333

3333333

33333
333

g

3333

33333
3333

3333333

33333333
33333

.

3J3

.

33333J3

3333333

33333333
33.

333

33333333
333333
33333333

.3

F

33333
333

33

33J33

.

3333

.,

-

333

33J3
33

33333

.

_

3333

w

@3333
333

33

33J33

3J33

,

¥.-_

333

3333
33

33333

_

3333

3333
333

3333

333333

3333

3333

zo~3333J
3333333

3333
333

..
,

333

3J3

3333
333

33333
.

..

.

33

333

333
3J3

3333

3333333
333333

3wwmx.33 \33333333

advn33mm@33303003flwhm33mm333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333

.333

3333

33333

333333333
3333

33J33.333333333332333
3333.3333nnaa«mad33333333.ihm33_333333333333333333333333333333333333333333333333M3333333333333333333333333333333N3333333333333333333.3333333333333333333333333333

33333333
3333



19:32

ongga§s
1636 1%37 184% 1841 1%42 1343 1344 1545 1346 i1247‘ 1852 1E51 1167 1178 1171 1172 1173 1174 11751176 1177 iZRfi 1281 1232 1233 l2fi4 1225 mags 1237 1219 1211 1212 1213. 1214 1215

MAzNaEc-Ma-asac 5242 2771’ 5232 ‘7419 4775‘ 4774?

/ fPARIT¥
6616 @379 7449 4775‘ 4774‘

NPAGE

5767 12%? flfifil 3412 -997@ 3793. 3242 M429 7751 7759 1299

PAGE ITEST

NRZTE

LUCK

DUT

SNITQH
OR

NO

DISC

IREAD

MODE

ENHIRIT
HRZTE

LOCK

GUT

SRI?SRES-

6692 6616 7612 743% 4777’ 4776’

/

PALlfl

V14;

JNP

nRR

153

CTR

4MP

'95

SK? HAL? JMS

ERADD
SCOPE 4M3

SQQPEA
STATU§
8!?

TEST

DEAC AND

éflfifil
SEA HALT JMS

EBADD
5:395 4H5

SQGREA

ZRRJAN’72 {RES EERQP imfi

SYNC

Rfigsg

KKRMND
SVMC

9g;

MMASM

{QM

(PARZTY
s7ast

MM

4MP

I

Cs*29@5?6fifii
6&52 DEAC -RTR 32L HAL?JRS

ERMDD
soaps JMR

SQGPEA

INU

DXSC

NED

SET

RAGE

lMR

RARYRY
S?A?US

lgHEcK
TO

SEE

:7

WRITE

LOCK

our

SMZTCMES
arr

(LOWER?

6664 6616 796% 7E12 7435 4777! 477é‘ 1377

ééfl4 DEAC. NOR awn 52L HALT JMS

ERADD
SCOPE

-

4M8

SQDPEM
TAD

(ERR?

iRRITE
MODE

IREAD

$7ATU$
fAC1R

To

LINK

ZACl

UP

WRITE

QOCK

OUT

SWITCH

lCHECK

TO

SEE

ER

WRITE

LOCK

SWITCH
UFF

{UPPER}

igFPER
TRACK



lQFSZ

DISKLESS
$21é 1217 1225 122i 1222 1223 1224 1225 122% 1227 1233 1231 i232 $233 123$. 123% 1236 1237 igéfi 1241 1242 1243 1244' 1245 1246 1247 125% 1251 1252 .1253 1254

MAENDgcwganaaac
gagiz

v24:

27wgawm72
.

‘23232

raga

lama

ééiS

'-

flfiAb

v

ééfié

QMAle

gwfizTE
mama

éélér

sags

'

7gag

.

Na?

7532.

:?R

zésxz

:9

kiNK

743g

Sig

.

HAE?

ffifii

a?

wfizfz

ggcx

am?

swz%cy

4777!

JMS

ERAQD

,

SCOPE

47765

gas

SQGPEA

/

.

xRA13E13?ATUS
ax?

ACE/MEX

{£83

Saaugs

&Q?'ag

SigigTEE

13?5

?é§

:Ezag

;

v..

ééifi

flag;

K$ELE$T
Sigfiiifig

ééié

-

SEAS

xgiéa

§?é?gg

?§$g

‘

mg?

.

7566

SMé

.

.

aggf

ngx

gig

ma?

RAE§E

?Sfi

4????

4M3

ERAED

V

.

_

scapg

#9233

a

4??éé

ggs

sgfigza

!EM2

SHQUgE
NS?

BE

§E;EE?ED

-

f

1374

Téfi.(2§$fi

{SELch
5%:

661$

.sgg;

‘

ééfié

:

aiéC

76%9

“

HQ?

756%

'

EMA

.

Hég?

-‘

ifiix

Na?

9?

4???a

,

‘

QMS

ERADD

‘

.3fiefii

'477éé

_

,gfig-sgafiag
/

.

-

.

-

-

EH;

saauga
M9?

BE

Sggzgwga

1373

‘

,Tgavgggza
,

iSELECf
EMi

6&15

A

DEAg-

-'

<'

-.'

.

'

6616

;

.

.

SEAS

7zaz

.

M9?

7533

_

3mg

{

-

.

HAL?

{Nix

Na?

y?

4777!

‘

_.

4M5

ERADD
SCGPE

‘

4776’

'

4M3

sgaPEA

ééii

'

DCEA'

.

xszL

EXTENEED
Aaafiasslaaga

savgus

724z‘_

-ch

CMA

‘

.‘



IDFSZ

DISKLESS
1255 i256 1257 1256 1251 1252 1265 1264 1265 1265 1267 127g 1271 1272 1273 1274 1275 1276 1277 13%5 '1391 1382 1353 1354 1365 1356 1357 1313 1311 1312 1313 1314 1315 1316 131? 1329‘ 1321 13221323 1324 1325 1326 _1327

MAINDECwZBaDEBC 5&15 @372 3771!1771‘ 7941 1372 7650 5257 1?71‘ 4777! 7969 7242 6615 $576 37715 1771‘ 7641 .1376 765% 5363 1771‘ 4777! 4776! ééil 6653 6921 4777‘ 4776’ 4346 ‘72fifl 136? 3531 1366 saga 1365 ‘SEES 724% 3764‘ 6&65 6661 7416 4777’ SEQZ

fiALiE

vgg;

oEAg AND DOA TAE CEA TAD

@g7aa
SNA

cgé“
4MP

3&3

TAE

g;

Hag? JMS

ERAS?
we? ch

EMA

DEAL AND

(6&73
ocA

BA

TAD

9g

ch 7A0 SNA

CLA

JMP

a¢3

TAD'BA HALT JMS

sagas
sgowa

‘

JMS-schEA
4?” ’I

{my

fix.

34:3 “:13. 41

M £32: 33.1
(967B

/

.

/SKIP

ON

N0

ERROR

DFSE

DCEA OMAR arse HAET

.

JMS

ERADD
SCUPE

‘

JHS

S§6PEA

iwzuL

THE

DISK

HONGR

AN

JHS

CLFLAG
CLA

.

~TAD

(SOFV
DCA

3961
TAD

(4MP

‘DCA

EEE2
'TAB

€g¢7
DEA-6363 CLA_CMA USA

HQ

DMAW ION SKP HAkT JMS

ERADD
10F

Z-EQQS
27w4ANw72

23:32

agsa

léli

£27

AQDRE$$
¥éSK

fSTORE
a;

ffgfiT f§G$D fiffiaggc'saauga
35799

‘<

iCGMPuZER
EXT

gacaESS

f§ToRE

-

[TEST Igooo {BAD [AC

SHquLugam?a
(READ

§TATE

/$KZP'QN
N0

ERROR

zaéTA

REQQEST
LATEé

Paava
mg

Na

9136

SE?

INTERRQPT I$ET

U?

FQR

:NIERRup$

lDiD

NOT

ENTERBUPT
/;NTERRUPT
UP

QR

N6

DISC-



/D¥32

DESKQESS
ifififl 1331 -1332 1333 1334 133% 1336 153? iééfi 13%: 1342 1343 134% 1345 i3é6\ 15a? ififig $35;1352 _1353 1334 1355 1356 1357 1361 13%; 1333 ‘136é ;13551366 1357 137a 137; >137:- 137a 1374; 1375 1376 1377 14mm 1451 1452* _1463

mazmmicngmasac
pagla

v;41'

'27gJANW72
.

'23332

1

_s:@?z

é??6i

JMS'SQGPEA

gag;

.

aczg

.6§@;

03%;

7éfié

-

'

LAS

32:7

.-

ANa

ifififi

,

'

.-E

SEA

‘

2&56?

aw

STAT

c

-r@

5?535

AATMTQMP
agggm

"

-

”

‘..2‘

Ta“?

NPAGE

.V

'

.

E762

'

4M?

1

ga¢25§§7§5@§‘
f%GU?ZNE
$§

figzafi

€LA§§

véag

cgfigégg
xx

egg:

ééfii

léfigg

.

.',

éfigg

éggg

~

-‘é@22

éfiéz

-

'

'égég

@912

h

5&13

5572

“

~éavg

égza

.gggg

saga

,

,

6632

5749

“

gfifi':

fig§géfi

v43;

aawaafig
xx‘

2761?

33%

STE

?gg@

.

'

ggg

l?él’

'

,

.Téfi

:73

-5?53

1

JM?

Z

RANQQM

3412 ééflg 'flfififi 775% 1326 5453 éflfiz 5579' 3415 379%. wififlfl 2996 3559 3242 gdfifl

_

_

146%

PAGE‘

_

-

[SKEP‘GN'NG
EREOR

HLG

UPPER

(REAQ)

.eoas

_

EMAR

,

IREAD

STATE

=1377

.

TAD

ggag

,

‘

iUPPERfHAgF.

6615

'

'

DEAL‘

6621

.

,

.0935

'-

xgaxp

ON

Na

ERRQQ

HAgT

-

@éGE

1512



.
,«
.~.~._nw

xogsz

axstzss
1464 1425 1436 14%7 1416 1411 1412 1413 1414 1415 1416 1417 1429 ‘1421 1422 1423 1434 1425 14261427 1432 '1431 1432 1433 ‘1434 1435 1439 1437 1445 1441 1442_ 1443 1444 1445 1446 1447 1459 1451

MAINDEC-QB-DSBC
PALifl

V14;

4777’ 47751 66%5 1377 5615 6621 4777’ 4776‘ 66116635 6621 4777‘ 4776‘ 7269 6962 3775’ 47744 724% 4774! 4773’4774!2775i5227 4776’ 7240 6615 7969 7Bflfi 70Z3 72893775‘4772‘724% 4772‘ 4773’ 27754 5245 .4776’

/ /§KIP

6N

/

-

27%JAN'72

23832

4H3

ERABD
SCGPE JMS

SQGPEA
NO

ERRQR

gwazrag

wgo

(UP?£R)

aMAw

zwfizrz
STATE

ran

(95%
SEAL

_

DESE

I$KIP

ON

NO

ERROR

HALT

xwzaz

QOCK

OUT

ON

JMS

gages
scape JMS

S§0?EA

I§KIP

6N

No

ERROR

(NRXYga
HLO

LQHER

(EXECUTE R1557: I,

-

IEXECUTE
DCEA

_

{LQNER

_

aMAu

.

zuazrz
STATE

DFSE

I§KIP

ON

ND

ERROR

HALT

iHRITE
LOCK

ouI‘ow

JMS

ERADD
550?: JHS

SQOPEA
EMA

TEST

CLA I05 DCA

CIA

JHS

DNA

CLA

EMA

JMS

DNA

JMS

fiANDOM
JMS

DNA

:5!

STA

JMF

2'3

SCOPE 4M5

SQOPEA
EMA

TEST

CLA

UNA

DEAL NQP NOP new CLA 05A

CIA

Jfis

EMA-

ch

CHA

-JMS.EMA
I lEXECUTE

JHS

RANDQM
IS?

CIA

JMP

3‘3

SQOPE 4H5

SQOPEA
DMB

TEST

pAGE

1&13



i073?

SEEKEESS
1452 1443 1454 1454 14541457 51443 1441 14431443 14441443146414 47i477 147114721473 .1474 1473 1474 1477 «1333 35714572 14441544 1544 1534 1557 _15141411 1512‘1514 :1514 1515.151515171523 1521 1522 1524

411441494440444
P4E13

4141

272114472

24132

7414:

1414

7233 3311. 3775’ 47717 734347717 47714 47714 27744 5343 47444 7474 4447 7444 7331 42444373 4ggs77744414 4447. 15447444 4144 4416 .44773 7333 4315 47155 7233 13433331 '1364 34421474 6315 5331 7333' 4442 4777! _7244 47753

634 4411 334 4N3 .c14 144 4743 445 157 144 4444 444144 144333 4N7

i

674 444 444 444 414044 344 434 473E 444754 1144 4:141

EREZSE
ST4733
437

43

i3

lENE

333333
3734

V

737 747 3E4E 774 <3E45 4N3747 3N4 3N7BEES. HEET<JN7 3E4 3E4E 7377933

IEQREE
EN

EN

3E4 743 933 .743 334 7A7 4141IQNMN77 137 HAET JMS 7L4 830? 'JNS

N37

SE

SELECTEE
{3333

753E577
BESS/EN3/EAIEE
NEE

73E7

NED

‘

13 £43 173

7414

414

Not

44:44

15

44144

'

‘

"

‘

417

1

14%44

7

333734 7333377
NXTH

NEG

$377

2

3332

 3331

1

‘

‘17314542‘11444

.

.

4441

444

14144441
4144

zwaa

5:4

441

4114;

14

2N154RUP1

ERADD

'

'

'

'

1

E 440414



/DF32

DZ§KLESS
1524 1525 1526 1527 1539 1531 1532 1533 1534 1535 15361537 1541 1541 1542 1543 1544 ‘1545 1546 1547 155$ 155$ 1552 1552 1563 1566 1595 15ébl 1557 15711571 1572 1573 1574 1575 1576 “1577 ibfifi 1621 1692

MAINDEaflgguDBBE
pALlQ

/DGES

T91

CLEAQ

Fag

fig?”

6631 5&32 6632 1379 6615 6531 6§21 47775 .4776’ hééil saw; 724%. 37639 66651371 6615 1531 6616 796% 6&22 4777’ 4775‘ 5762 1:11 7791 1523 5462 7776 1912 339a 1141 1121 1353 15113411 3242 1411

BfiMA T?8 T78 TAD

(5366
DEA; T?A DFSE HALT 4M3

ERADB
SCfiPE 4M3

SQGPEA
GCEA BGMA "CgA

6M1

DCA

w?

DMAW 711

13111'_
6111‘TTA DEAD N0? orsc HAL? JMS

ERABD
scopz JMS

591951
NPAGE

'

V145

27m4AN972

23332

@AEE

1%15

1111111959 1T9:

61

PAR

xgsm

019

v11

Nib

£32?

NED

111

FER

2F

PAR

§ET

111;?

11

NO

EREGR

IHXLL

NED

SET

BGNE

(TRC§?
gggaAR
gX?

ADDRESS

[$37

HQRB'CQUNZ
cVERFLfiu

igeAb~EXT
aauaggs
1

R118?

MEX

i§€f

Nga

GENEQATE
BE?

(READ‘$TATUS {DID-NED
SET

UQNE?

iNO‘

JMP

2

11121117112:

PAGE NPAGE

$569 5777

JMP

I

{1*2fiflfi7663)

ISTA71C
AGGRESS
REGISYER
TEST

{DISK

MGIOR

or?)

qus

DMA.

ACIDATA

7462

DNA:

xx

3776‘

DEA

GA



/Dr$2

72555575
1773' 1777 '1625 1776 '1777 1715 1671 1672 1555 1714 1715 1677 5757‘ 1655 '1751 1622 7775‘ i6761625 1727 1627 1655 1631 1732- 1733 1637 .1635 1737 1737 1647,. 164i 7642 1643 1644. 1645 1647 1647 16571651 1552 1753 1654 1655 1656 1657 -1666

M7INDECm7BaDEBC
PALlZ

-7177

3775‘ 1776‘ 7753 7257 662437771' 1774’ -777; 17765 7747 7777' 7777 7775 5572 377¢71777‘ 57157557 6614 5372 3777’ 77777 7771 1777‘ 7777417737 7377 75627” 7472“3771’ 7277737777 1767 37755 6674 7247‘3777' 1376‘3775i 7672 .6734 72771771’ 7941 17677

967

1777
777

77

7773 7L7 7727 BSA

77

777

77

~wa

:37 77a

67

377

‘

J77

777777
7L7

_

7M7

2

777

277JAN972 7L077‘7DDRESS
857

77770

7087557
ass

23732'

7765

1776

77 77727
7557

57

55555555
7557555
55515555
{DISK

73705

575}

7755

557

A57 577A

E557

55 755

57575
555

57

575

55

5575 ,555

77

477

777777
7L7 777

z

777

757 7725
5757

55513757
7537

(5255

H5755

5553

[75 5

7787

7575777

77771_'

77 977

77

,

677

777

377

we

.

777

<77~7
777

3777
7777 cL7

077

067

79

779

(sea;
007

1777
6672

'

6634 CLA TAD

79

5:7 775

an

77777

777

7777777

77777

777

7777753

7L779

777

78777 {RAISE'A
REQUE§T

.5775

0/77/57
577775757

7777777777175}?
725774:
753777:

577715



IDFSZ

EISKEE
As

1661 1662 lééS 1664 1766 17¢? 177% 1771 i772 1773 1774 i775 1776 1777 296% 2991 2852 eggs2A24 2955 2396 2657 A2913 ZZil 2612 2913 2914 2915 2374 2175 2176 2177 ZZflfl 22Q1 2282 2293 22@4 22%5 2256 72257 221% '2211 2212 2213

MAINDECQQBEDBBC
PALlE'

V

7442 47664 729a 594g A434 3417 775A 342A 3776 @566 3415 7751 3415 zmzz ZEEE 5215 7266 7é64 .4777’ 5291 7266 '76644775i 5295 7263 76644775’ 4211 S774 226% f1§2fi 1661 1§40 2269 4777’ 6931 .66114776’ 7266 1375 6665 6532 6é32 ‘4774A Agzé,~37734

27EJAN972

23532

1%?

V?

v "Q

32A

‘

JMS

BAECAM
CEA JMP

1

EMS

PAGE

JMP

.*15

Id”?

AEouNa
$CDPE

LQEES

SWDMap

CLA LAS JHS

OMB

4MP

SNDMB

SHDAA.

OLA LAS JMS

DE

4MP

stMA

SNEMAA

CLA LAS JMS

EMA

JMS

SHEMA
JMP

1

:,A23EA7AEEA

-NPAGE PAGE xxNTEREAcE
USING

EAEEIAL
3675

{SAN

HE

SH3FT

515$

MEMQRY

ADDRESS
HITH

DEA

seeps JMS

SQQPEA
DEMA .66$1

Mir

4M5

SAD

ISET

SAD

cEA -TAD

czszs
EMAA 779 rva

'

/GEN

791,

CLEAR
SAD.

SET

MAD

JMS

SAP

{SHIFT
DMA

EMAC

{READ

DMAQ

DCA

8A

IQATA

ye

DNA

[EDA
0

DMA



me«MJu
um

mJnoxm
1u<

ezq

maxx

mmmmu
may

gone
mm

Fmaz

“mmF.W30H>mmu
mi»

mm}?

mmqa
0H\

fl§zm3wmm.nxn«JD

«mm

4‘.

.

;.

amwwv
024

my

me

aOOJ

manumx

qu

.

x_

muqmm
man

u«

2w

mm

gawk

_

thx

..mamm

§«m,maw

‘

nooux

my“

mxw

.4

HmM@«&ZBMK

«JD

42m

mmmm.mm.0Jnoxmm
«m

mfip

.

V

‘

.

.

_

«MUaw‘m&p

-

.

.

am

«no

3

(‘

fixw

mammx

V

mfixn

Hagmwwmm

mqw.rwwmfi

my“

”mm

awn

ammflmJu
mm

mJnmxm
xma

aza‘aaxx

mmmww
mww

\

a

..4.

mwmwmau.mmx
xwwm
flag

Mhmxw\

anew
mm

wmmx

kmww

wamwwmmm,mm%
memw.mmqm

my“

«unawmawanwaoum
mammm
mam

..

.wgax

«m_xw~3
aw

m¢qu
«m

mw»

.

m
@
a

fix
W

pmmwm
«Ju

@2m

«m

mfiw

t

z

.

.

fiwm

mm

mgmmmm.«wqm
wfixxx

.

mammw
may

mmm%m

fimwwx
«m

«um

_wxm

mammm

mafia

fixm,wuwxmx
mfim

minmww

m¢x

MMM

mqm,@«mgu
éfiaw_mmmx
mwy

7mmq

kmm:mz«.«xm
@ame

kmxm

«in
up

mw&mx

mmmmw
m¢w

V

.._

.

,

_

waw

fi$fi

wwmx
mfim

mmw

wwm

mat

mwwx
axm

whwxm
«mumum
mixmmoom

3mmqmm
mmfiWqu«m.m«k

ma.

Mmm»\
«Ju

«2m

«m

may«Mumay

mmmfi.%
mu¢

«mmmm
a

”max

«m

ka3
ma

manx
Nmmwv

wwwb

mm

mJnoxm
«ham

h413\

mama

mud“

mmmmm

NfiaZQWamN

mflan amn,

mi_2¢mx
Nonasnonm,wanw>vm0h‘fihhv«wkmfiHommammn”mafia,.flvmwumhmfifimfinm.mmcwawfimmmwwmmmmw“wwww“flab?mnhnawvmmamawmmwwwwwmwham”“wwwmammo«wfiwvmmmmmmwm.mwwwwwwammmw.aahfifi«wwhq.“wwwm‘MhMfimmmmmmewmmhhwHymnmmmwummoamwguugzmax

.momm.vqmmnommmowmaomwaomm.smmmemu“mmmm¢m~w.nmmmflmwmammm$nmmmwmw.awmm.mwmmwwmmmvmmwwmm”WNWavmmmwmmmwmmmmNmwmmmwmmwmmmwanmmmmmmfiwmmQNNNMNNNéwmmwNmmNNNNammN&wmmwwmmwwmmmwmmwwmm
mmMJmmMa
mnhm\



“mum”--.
.

. , ....m..............__mm_”7....-.“
V .a..._.,.__,,...m_-_.___,.._ _. ..

/DP52

DI$KLESS
2266 2267 2272 2271 2272 2273 227.4 2275 2276 2277 2332 23E: 23a;2393 2324. 2365 23E6 2397 231% 2311 23122313 2314 2315 2316 2317 2529 232; 2322 ‘2323 2324. 2325 2329 2327 2339 2331 .2332 2333 2334 2335 2336 2337 2349 2341

MAENDEfiwQEEDEBG 3763‘ 663; 6626 3773’ 17?3’ 7541,1765‘ 765% 5351 1773’ 4771’ 7664‘ E354 7643 5763? 47¢15 6612 4771’ 4777i 66316&11 724% 376%“ ‘72493787’ 1359.37551'H?SH‘ 7246 3757413653755‘ 4753! 6662 6&34 72am 1352 794117565 765A .5341 i756‘ 4771’ 4777!

EAEEE

v

E;

EEHEEHH7E

95332

EEEE

EH19

66E

GE

TEE

MZTH

SEE

SETESEEE
EHE””

SEE

DEE:

.

JEEEE

EMA

DOE

EA

TAD

EA

CIA TAD

GE

EEHEUEQ
BE

5525

sNA

GEE

EEEHEEEE

'

JHE

aEE

,

{@033

TAD

BA

iSAD

HAL?

[SHE

3E

1H

HE

JMSHEREQB

,

LES

EECEPE
EOEE

SEE

UP

AND

(LEEE

A

_

SEA-GEE EH9

EETUHNAl
“2W3;

g

NTEREACE
USING

SEEEXAE
EEHINE

EUESES

xusp

@N

E Ec
EUESE

JMS.AQC EEAC

-

HEET

_

{ADC

NEE

EEE'

JHfi'ERADD SCOPE

'

JMS

SEEEEA

/

.

.

/§H1ET
MEMERY

BUFFER/SHZFTS
SEVENE

acHA DCEH CLA

EEA

BSA

69

SEA

CHE

EEA<HG TAD

(562E
BSA

zAEH
JMS_§DE
EEHfizET
EAEA

PUESE/Lvo
EH5

cEA~cHE ECA.EE 'TAB

{BBEi
.DEA

XAEH

‘JMS

EEAEC
EEEE

'

[READ

.6634

_

.

XRQZSE
A

REQUng

CEA< TAB

(7777

/

ciA TAD

EE

SNA'CEE JHE~,¢E TAD

89

HAET

fEEILED
EHxETgHG
DMB

JMS

sagas
SCGPE JMSVSCQPEA



IDFSZ

07555355
2342 2351 2352 2777, 2354 2355 2355 2357 2377 237;27727373 27742375 2355 2377 7377 2371 -53752373 237427752375 2377 2477 _24712452 <2477277724552‘552777 8415< 7471 2412 2413 24142415 2417 2417- 2425 2421_ 2422 .24232424 '2425 2426

55INSE675505586'P5515 5551 2455 7777 3555 3524 7751 .3517 77577777 37175525 -3253 55555415 75525525 5552 7777 1552 34153773 272577777742 2477 7777 6511 7255 37776. 7247_3777? :1375 37747.4773’_7245 3775‘ $3723774‘ 47774 6652 7534 -7250‘ 1370 7541‘ 1.7757 7655 523017756

77777

{

z_797277777772
QM?

.5USE l5557
8

51558755
5MX5

P555

V541

777477772

23732'

7775

1727

7

3777

7

75575?
M

EM5RV

5U57ER
55357

ZERB

DEHA 0777777 .777 777777 777 555 .775 777 777.777 777; -477 7772 <7734 €77 TAD 717_ '770 SN7‘ 'TAD .7777
55. 777 7C 777

7

7777 555

I

SHiFT

5575

PQESEiLGAD
555

CH5 '557577; 7777 67:07 (7777 EDCLA

JMP‘!
'88

*5

a

INHAT

7777

SHOULD
77

77777

$7777

V777ZLE7
7737

one

SHIP?



“w”,

/DF32

DISKLESS
2427 243% 2431 2432 2433 2434 2435 2436 2437 2449 2442 2443 2444 2445 ‘2446 2447 2452 2451 2452 2453 2454 2455 2456 2457 2469 2461 2452 2463 2464 2465 2466 2467 24?9 12471 2472 2473 2474 2475 2476 2477 2559 25%; .2592 ZSES' 2594

MAINDESQZSIG5BC
PAgifi

ygég

27w4ANw72

23332

wAgg

1&2;

47674 4766’ vzgz ééfil 6611 1365 3777’ 7242“3776! 1375 3774' 4773‘ 7249 3?76¢ 1372 3774‘ 47714 66@2 6534 726% 1364 73411775i 7656 5262_1775' 4767’ 47aei cog;6911 72EE 1355 37774 '7249 3776’ 1375 3774! 4773‘ 6631 7242‘3776" .1372 3774! 4771’ 6622 6634

QMS

Eaama
SCOPE 4M3

sgapaa

/§HZFT

MEMORY
BUFFERS
c2525:

ONE

SHEF?

CLA DGHA DCEA TAD

{2525
BSA

59

cLA

an;

V

DGA

HQ

TAD

(Qani
USA

xacw

1

JHS

SQ?

_

/HDP

Agso

SET

NOW/SHiF$.DA?A

CLA

an;

.

,

,.

DEA

w;

TAD

(30-;
acA

IACH
JMS

chauc
eezz

IREAD

_

6&34

zRAISE
A

REGUE§T

cLA TAD

c5252
CIA TAD

BQ

SNA

CLA

4M9

gas

TAD

39

HALT JMS

ERADU
SEOPE JMS

SQQPEA

nger
MEMORY
BUFFER

(25253

2

§HIFTS

DfiNA

-

-

DGEA

‘

CLA

,

.

.

.F.

TAU

(2525;
DCA‘GQ' CLA

CMA

DGA

HQ

.

TAD

(gs-1’
_DCA

zAcw

.

'

.

.

JMS

sgp

i§HIFT
DATA

Moe

ALSO

SET

TTA

_

.

IEXYRA-SHXFT
MQP

SHOULD
as

CLEKRED

GLA

CMA‘

,

,

,

,

03A

mg TAD,caa~1 DCA.IACN JMS

ULADc
6662

,.

zaon

6634.

zaaxs:
A

REQUE§T



gmuom”Newamom

.anoh:ufiau.vao»_

«J0

4mm«gm.4Ju

-

-

_

.m44

‘

yum»

auxmxnza,m3k4rwxm944,kmwnamm
¢F¢nx.

«mamum
min(“moummnfimm,mzj

.

..PJ¢x

xnhu¢

“dam

xvfihv.
owom

_«m.naw
‘mwmJD

«2mqm.n«w

kmwk\
«

um

mJjoxm
«Pam

kgxmx

;

1‘

_

wmwrm.xwkxmamm.pawmx.
2m¢mm‘dum
afian

mxw,«Nu
bW$Mw
flab«wwwum

.

“V

.mwifl

@xm

kkhxwa
mam

mifiXQXQ«zu.«Ju

xma

mfimex
aflm

wxu

mmmm
0%

wfimxmm

.quawJu

nmwm
mu“

xwmx.qxa§kkhxwwmafia

mannanwwmamok.o$hfl.fiwmfi ,mmmfimammm~bhwwmmaoavmn.‘mbwwmmwmmamnamamamwmgmhkhaw»ammh”NanmflWmammmmmav.&mwwmvmnmmmmNmmmflmwwmwmm

§mao~«wbmnflommfiomaaom@flwmsnowofiwmmmom.wwamwmnm ~$¢~ammm.amom.ksmmabmmmhmm«hamnnmm.mumm_fihmwmhmm“mmwwwmm.mmmm,wmmmmwmm.wfimm.

z.wwwm2%

«unmwm,mzw

.§‘oawv.
mwmm

manummowmm.mzvMJQI
mm

m4»

mfis

man

«fin

«2m.

am

m4»

mmmmv
flak

Numfl:wmqa
mm_mm

mmmzam.hm
av“)

«Mu«JD

uwmhvmmhwfimwmmmmow“wwhfi”wanmamaaamw

mflan

ammoammyummzwax
aflmmmamN.,mflmmflwmm.mflmmwwmmmwmm“mam

WMMJymMa
Nmka\



Iorsz

DT$KLEss
2623‘ 2626 2625 2626 2527 2636' 2631 2632 2633 2634 2635 2536 12¢37 264E 2641‘ 26A? 2643 2544‘ 2545' 2645 2647 265%. 2651 2652 2653 2654 2655 2656 2637 .2662'Eééi 2662‘ 2663' 2664 2665 2666 2667 267% 2671 2672 2673

MAINQEGAEEADEBC 5242 7413 5241, 6561 47726 6634 6632 6616 @371 7456' 4774"5&2:741a 4774: 4773' 4779i sézz 4774! 4773! 7290 1357' 3393'. 1366 366247795 ”égfli VEEB 4774? 4773‘ <6611 7266 1365 3364 .éé15 724@ 4763‘ 6661 2364 52é5 5616 ZEAZ

3/

_

_

/CHECK

GENERATiON
a?

DENE

FLAG

_T$TDFT5315

PAELZ 3MP

TSEQRT
SKp 4M?

gfiifi

ECMA JRS

ADE

666A TTB DERC AND

{A

ANA RAE? JMS

ERAQD
BASE AAA 'HALT AMSTERADB "SCGRE 4A3

SgAPEA
VAR;

RAJANA72 IRE

3R

RRREA
2

HH

E3

ATATEA
FAA

ASA

GNLT

Iii

ORE

IRAIS
a

A

REQUEST

IEEAERATE
AEA

{READ

§TATQS
AAATA

RaquEsT
EATA

ATATAA

AAT

SET

AATA

ON

AA

EAAAA

AAATFEQ
0A

DRE

JMS'TQR
{SET

DONE

FLAG

BESS HAL? JMS

ERADD
SCQPE .JMS

SQRPEA
lSKiR_0N
FLAG

ING

DGNE

FLAG

IFORCE
AN

INTERRQP?
RIVH

TRC

I

CLA TAD AAA

AAA;
TAD

{5&6
06A

AAAe
4A317§A IAN NOR HAL? 4A8

ERADQ
SCOPE 4AA

SCAAEA(9MP
 3

EREZ

AAAT

Tee

ITRC

910

A67

AATSE

2N

iNTEAAUAT

IINCAEMENT
EXTERNAL
MEAQAT

ADDR£SSIEAA

.13;

(xx

DCEA CEA TAD

EAS7
DCA.<XX DEAL CEA

CHA

JMS

GAP

DGHA JMP

gAA

bEAC

.

AND

(ATAA
{CLEAR
EAT

AaaAass

IEQAU

AAA

$5?

ACH

IfNCREMENT
EHA'

[CGUNYER 'IREAD
EMA



33333.333333333V333

.

.

.

33333

3333

333333
_

.

3333

mM33,

.

«won

323
.

.

_

333

333

33333

333

33”

3333333333“
333333

333333
_

..

33

333;.,333
33

mm»

3333333
333

333333
. .

.

33333
3337

333333
333333

33

333

.

333
333

 333333
33

3333333
.

,

33333
333

.

..

_,,

..

.

.

3wum333

33 3

31333
333

 3333333

3333333333

3333

3

33333
333

333

33333

33333

333

33%

mmmw
333_M333333

.

3333
mmfiJm
wad

3333
333

33333

3333333
333

3333

3333

333333
333

333333

333

333

3

.

..

.

333

333

3333.333
333333
333

33333
33

33333

.

3333
3mm

.

.

3

,

33333
332

33.3333
3

33

3333

333333
333.33333

mm3mm
www.3333

.

333

33333
333

.

.

3333

333

3233333233
.

.

-.3333

333

333

333

33333

333

333

333

333

333333
333.m3mum

@3333
mxw.

 33
3

333
.

3333

323

03333
.

33mm
333

323

33333

323

333333
m3»

37"»33

33333. 333333333H300.mmnm.3mmnm3Nm33aamfi3mmwm,x.3flmmv3m33m.3mm3m33333333333333333.33333333333333333333333333%m3m@33333mm333333333..3333W.33333@333mmwa333333333W3333333.3333333333333333mm3M333333

3333

3333

33333

333233333
3333

33333

3333.3333332333
«33m.333mmvnw333m33h”hmhmonnmmnnm.wwwm333m-unbm”MR”e333m.3333333m33333333”N33.mmwm3333333m-333“.333m3333333333333333.333333333333.3333_3333.3333”333333333333,3333333mwhommwmmv33m

33333333
33333



70732

oxngass‘
MAINDEC-EBnDSBC
PAle

V141

27-JAN~72

23:32

7225

1525

2725

5755!

‘

JMP

BEGIN

722

70'57227
0E

pangngm

‘

2751

3251

2752

346%

2753

3411

2754

7762

2755

2222

2752

7222

2757

1471

2769

3936

2721

4122

2722

3722

2763

_3644‘.
2764

7462

2765

7741

2766

2257

2727

2422

2777

3234

'2771

2224

2772

3717

2773

3242

2774

2427

2775

5777

'2776

3425

2777

.3222 3227

7265

,

[CGMMANDS
70

BE

GENERflTEB
WITH

SPECIAL
IOYS

IRGUTZNE
72

3:7

sgaaca
AEDRESSISAD

3272

7432

‘SAD.

xx

3221

2222.

.

5226

/$E?

MRS,HzTH
27D

3932

6é32

.

7T8

'

135?

A80

{'

3923‘

6632

*

772.2

‘~/§ET

TEA

36@4_

6632

'

TTB

ZEL

Igéa

SET

TQB

3225

6632

TTB

*

A

71557

192

3986

6632

_

TTB

,

.

ng

TEA:

5L

758.

SET

M22

3597

6631

,

.TTA

<

ISL

A83

73

SYN;

DRS

'

3612

6632

‘-

'

773

,

IDRSaSET
wgs

Sail

6631..'

1.772

(337

SAD

-

3%12f

5529

,

JHP

I

529

72x37

'/30UTINE
T0

55*

SHIFT

ADERESS
EULSE/SAP:

3913

7‘32

SAP;

XX

,h-

3214‘

4222

<

JMS

$22

,

3315,

6631

-

TTA

ISHEFT
DNA

4

3316

5613

.

‘

JMP

I

SAP

’IEXZ?

7

xROUTzNE
FOR

§E771NG
ADDRESS
CONFIRMED/ADC

3217

7432

ADC;

XX

_-

7

3222

4222‘

‘

4M3

SAD

1320

AND

ABC

SHOULD
25

$27

3521

-6632

V

773

7

3E22

6632

'2

.

T78

'

ISET

ADC

GL

SAD

3623

5617

2

JHP

1

ADC

IEXIT



_

xx

“uhxx,

.mgvn

“man

un3_KQMJu.uw
m2wwammx

.

.

_

_

.

.

xmme,M
min

.

.flmwm

mwaw

.W

....

fl

..

‘

.

.,

Jqum
mxw

,.

V

flfimv¥.mmam

max

mWMJu.mz«
azm

”mam

oqux..w.
.

,

.

mkxx
Maw.

,.

“mmq,

wmam_

,

‘

.

.,..

.

.

.‘

‘

_xmmuJ;M.azw
.

 _

,

.

wmam.

mam»

JJm
m

man..
_

,_aflmv_
amam,

:

MW%
.

A.

flmww

“an”

,p

.mmgy
mgq

.

.

.H

\hmmw.
Ema»-

.

.

_

.

_mQM$MWH.
mfiw

flaw.
.3.

.

.wmmm.ufimam.

.,MQMJU.wm
Mmmm...

_

,g

wzm
.

.

.

. mmww;‘@mmm

wuh3t

me.Mmflxm._
.

..

ww‘m2%
 Jfl.

.K

w%mm.wm&mw.

,

_

I

._;.~y
‘..

XXV

mqy;

.mhMfi

-vmmm

.xu%wxw.mmmkmm_a
H

.

.mmw

wan
a.

..V
‘.

.mwmm‘;mmmm.

.

.

,

,.

..

,.

awn

kmm_mmm
2m@%

.uhx.mwMJo

fizm.wmxmiaflmjx¥
.

@xmm.

‘2,

@gm@

.mmmm

mg

mumme

mm%w._fimam

.H»

..,_
w

.

.

.

“gamma

mfimfim.mm
Mmmx

.zmwquJmm.mmfimw
“MMW

my

mmmm.m@m
wmmwwm

_

.«

.

awm
w

ax“
.

/

.wwgm mm&m;

mewwwwmmxwwm
.mww
,..

V..

.

mw@@

wgam

..

¥._.
_

..

.m%%

..

.

mmwm.wwW&w

mmfi

mam

.

..

a..mme..mwmm

7

NM

mama

pmwwh

«wan.

mmaxmema
mam

fiwflm

ww%.mzwwmmmm

..

..

.

.

mmw
W

fixW

a

.

wmwm

.mwam

,.

._

H

,.

i

A.
;

..a

,.u

amm

mmw

wwmw

,mwfim.

.wmm
mm

mJamxm
mum

mmmx
mam

wwNmmx,
A

,

,

xmww
fimm

,

.mw%mw

_w¢mm.

_

.

.

.

;,,

,;

H

.

,

,

flxm

wfim

.s.

mwmw,.mwam,

,

mm

wwm
.

_.

;_wmmmm,_wmmmu

fixm

wfim

.

.

.

.

mwm%

_wmmm

@mwm
,

”mmw

_mmmm

xx.

“any

maWw.

«Mmm

.mup.wwamx
m

mmmm2qu
www.mw

wzmkmmmx

UQQJU
w

mxw.

.

.®mwm

”mam

A

mkw

m

.

mmwm

mmmm

mww

,

mmww

flmmmw

_

xx

muaw&m

maww

gnaw

nun:
0mm

mqm&u

mw.wzwwnmm\
.

..

H

.

mom
H

mxw

.

wmmm

.hmmm

_.mEm

wkMIm\

«Wk

.MMfim

.@N&m.

~.,
..

:

mmfi

mzw..

.

wwmw

mmam

xx

.mamm

mmww.
wmgm

namxmmumnm
ymmzmx
wuwxm
@%

mzwynmmx

mmgfl

mmqa

mmmnm_

whazqnawm
aw“)

afldqa

Dmmnsmaanwgzw«x
mmMJymwm
Nmua\



IDF32

DiSKLESS
3272 3271 '3972 3373 3374 ~3z75 az76 3a77' ’31a9 3161 3162 GiEEL 23154;+ 3135C Qifiéname?311% ‘sxiiu 3112 3113f .3114 3115 3116 ‘3117 3123 3121- 93132 .3123_ '3124 3125 3126 ,3127 3132 313;‘3;32 3333 3134 ~3-1353136 ‘31373149 3165 3166 3167 3179 3171 3172 '3173 3174 3175 3176

HAXNDESeaaaosec
PALiz

Vlél

726% 1373 3772? 137;3776’ 1375?612661;'* 6631‘;5632 4217 Imgvs. -7re4;’ rage 7aaé .6615 ‘§667' 7492 724% ‘1379” .2323 ;5315 12322 :53x5- 5711 'Gflfifl -B9U@ 74za_.3757! “7624} 'a356 .7653 5337‘ 1324- 1365 3524 1724 3324 *17573' '5724

x

.7776 4zz@_ 34w4 '7746 3417 -s42g 7777 ‘9964 7402 7751

:‘ STA#L# "1ERINTa
.6611CLA

_

TAO

c7777
DCA

39‘

{TAD

egaai
~DQA

zAcw TA@_cxx_ RTR éésifW 6532 .JHS

AQC

‘TAD

CXX

TRAkaLL RTQ.= 'RTLV'ly .JMP‘I~KHF? XX

.

CLA-fiNA TAB

(7749
'95A

«*5

132

}$6

JMP'rai .jSZ',$3 gmpfga3 .JM9

1

STALL
@'

.

.

fl ‘XX

;

SSA

AG

Lasx AND'(§EQ§ ”5N5

CEA

JMP

,és

TAD

Ififizwf
TAD

('2 DCA-IFRINT TAD

1

iPRINT
DGA

IPRINY
TAD'A§

‘

JHP

1

IPRINT‘

27aJANW72gV

23132

PAQE

1-27

v/DATA

EQR.MB

z§w175H
REG

-..’

(9L

TRACK xswifca}fv Ik0A0 EX7 AQUR§35“,1_'

xex:1,



mmwfl

mafia

sandyaawmmNa"

1

xomaJ

mafia»
»

wax

muamw.J«maw
Mafia
mm.

”mam

ViewJ
mag

mmmmm

moeJx.-
E

haw

wkjmmxmm

Paw

wwammzmww
20wpuw4mm
awmm

yaw

MmMJmm_mw
WW

mWQM
«an

mmammfi
m&mwm

u.

1.

mw

m:

Sink: %

mwww
,maMWJmg”ammWMJmmwwmumfi

awww‘KMkmgflmw
024qu

.

y

xx

.«wmcum
nooJ

wauum\

aimmxw

.

maJ

_

mxw

awe;

mamumx

azwan?M8«ummapmzqmewmm«mmw¢m

a

mag

“mm

aw
w

mm

mmmmwwaqzmwxwfixm
axmmamwwmmmummyfimwm

WWW%

ma

mam

wwfim.

memxm%wwm

mam

fiwam

kaxmm

flawmxw«Mun

.mum

mmxmmhmmu
mmmmnqu

Newflaw
mmfima
mmWflm..qumm“

maamJ

m&wmm

muuzqwuwm
Hvfl>

azwmzw«mum

MMm

mamm«

whmxmx

nzwmy»mp»mfiw«mum

.mm

mama

Inflamm\muzgzw%zwqx\.mufia
m.

a

wonaneonNgwh“mmm.mmwh¢«manmmmmgawkMaw“«WNWammfl.hwmawmwhmmwwmwwwmmmmmwmmmwwmmmmmgfiwwflmm@Wmm“mmhwwwwmmmmmmwhwvwwwm.mwmmmmwwwmeflmwmm.mfihmqflwwmawmmmmmmmmmwmhwmw.flwamammmwm%h

sadqu

ummmumaaumozw¢z
,w¢mnnwmnmvmmfiqmm.avmm“mamunmmmmmm«mmwnmmmmmmm‘«mm»ammnhmmmammmmmmmwmmmmmmmmmmmwwmmmwmmhwmmmwmmmfimmwwmmmwmmNwmmwwmmmwmw,hQNMa&mmmmwm«awn”awnNmmmammmwmmm



WW“.
. .. .

ww-

IDF32

DISKLESS
3245 -3246 3247 3258‘ 3251 3252 3253 3363 .3364 3365 3366 3367 3376 3371 3372 3373 3374 3375 3376 3377 3409 3491 3432 3463 3434 3465 34flé 3487 3419. 3411 .3412

MAINDEC~@§-DSBC
PAgifi

v14;

27*JAN'72

23:32

,7649

32A

cg;

5652

JMP

I

RETURN

1242

TAD

SCOPEA

3252

'

_

DCA

R£YURN

5542

4MP

I

SCGPEA

/

<

IPOINTER
FOR

§c0P£

LOOP.

3363

RETURN;

(BEGIN'

5652

'

QM?

I

}'1

363% lflflfi, ~3051 6663 @fl37 '7751' 7759 3934 3044 3024 3217 3513 .3960 3466

PAGE {GONSTANTS
66$3

DMAR36683
6é31'

TIA=6631
ee32_‘

TIB=6632
6634

_

MQP=6634
6é34

03936634

PAGE

1;29

ILOAD

AND

STAR?

QEAD

6601 6611 6612 6665 '6é15 '6616 .6621 .6622 6626 -7422 7759 7751 7751 @@@0 <60fifl maze. amen game amen. flflflfl flflfifl age;- @060 game

.NQM, ,CID:DQMAgééfil DQEAsééii. 05A536612 _DMAN36665A DEAL=6515 DEACsbélé ID?SEa6621’ arscaeezzDMAC=6¢26_' XXa74fi2 .uga7756- IACN=7751 CACW=IACN KAI. NADD. RADD. GIG; Ag;

,

TKADD1 ERRDSK. ER
RT
K;

CIA;

IGLEAR
MAR,

PRXTYQ

DGNE

FLAG

ICLEAR
EXT

ADDRESS
REGISTERS

ICLEAR
AC

SKIP

ON

ADC

/LOAU

AND

STAR?

HRYTE

'ILOAD
gxramozo
ADDRESS

[READ

§XTENDED
ADDRESS

/$KIP

9N

No

ERROR

ISKIP-ON
FLAG’

‘IREADWQISK
ADDRESS

IxAcwng
FOR

waltz

IIACW-§
FDR

READ

l§AVE

AC

{DISK

ERROR

ADDRESS

'IDISK

TRACK

ERROR

ADDRESS



wzmuu
mam}

m«MJmm

xmflmh
@

“fl

m%
w

mm

mam

%xmmma

xx
m

mm

mxmm,gam%mwmmJammmJam3%memm$mman

wmwwwwwmaMM%mQWxmmmmmfimmmamm

mmmmmm
wmmxww
umMMW

mmwmmmq
ymmmmx
wmwm

mmmgmmfi

ymmxwm,umwmm
kmmw

wawmwm

wmmw

wmwmwmwmm
iwmmw

mm

wmfiymm

mmmmmmw

muzwwwzm
mmx

%mw»

Jazmmxmfi
mamm

«Fan

moam\
«wan

mqu

mmwmmnq
gamma

mmxmwmwm
mam

mum

mzwflxmwx

mmmmmnfl
mqu

ammfl

mew“

mmmmm

Nwaz«wmmm

a&fi

axwmfixa.mfixm
m1“

axm

wmm

flwm

amxw
may

N%Jjwwm
«mm

amzw
mwwmm

mm

mmm

m

azw

“w

mmm

mm

awn

mm

mxm

mm

arm

mm

&xw

mm

gym

mzmwm
mmm

wxmmm
@mw@mmmm.ammflmm

mgw

mewm
my»

zmmmm
mamW_w,mxw

m%wmw
gymE»)35:

www»

QAJQ

wmmmmwwg“mmmzwmama«m3m%mmMafiamommammam«am“magma“flammx

mmmmammwumuzwwx ”flu”oflmmammmVNMW“mmmmmmwmaflmwwammmam_mawammww@wmmmmmwm_wwfiflwmmwmwwfiflmmwwmmwwmwwwmmwwwwmmmmwmwwwmmwmmmmmmmmmmwmmmmmmmmwwwmmmmwwm.mwwwwmwmmmmmmgmm.mwwvmama,@awmmamaamwmmmwmmafiawmmmwmwm

00ammafiaveammafiamafia”mammafiahmflmwmwa,mmflawwflmmwwmmmamwwwmmmwmmfiww@aflmmwwmWWWRVmwfimwwwawwwmmwfimwwwmwmwmmmfimwwwmmmwmmmfim”WM“@mflmmwmm@%mmmmmwamenmmwmwfiqmmflqmmwwmwmwmmwmm

.

mmmmywmm
mmhmx



,crsz‘DISKLESS
MArNDECagaaosee
PALIE

V141

‘27EJANé72

.

-?3132

”A35

1*31

2167

3210

V

'

“

@179

3295

'

\.

@171

3280

9172

 2€61
3173

2a11

3174

2905

$175

~1471

2176

1421L

a177

6666



xmrsz

DISKLESS
zaaz‘ fiififi @239 $3fifi. 653$ Qfiflfi @535 :?E: iggg 133% :::: :::: 1:3: ififig iéfig 1?:@ 2::: 2::: EEEE‘ 2369 2453 ‘ESEQ 25:: 27:: '39:: 3:5: 326% 3369 34:2 35E6 36:: SVQQ

Ozagzzafia 1111111: 11111121 11111111 :::::::: iiiiiiii 1121111: :1:::::: iiiiiiii fififigfififig‘ iiiiiiii iiéiiiii :::::::: iiiiiiil iiililii figgfifigfig 1:111:11 gfiflfifiggg 11111111 3111111: :::::::: 1111111: 11:11:11' 1:::::1:< 11111111 1111111: 11111111 zgzaazag g1111111: zawazamz lamazazz. azazzaa:

M:::aa:e::a::sc
P::::

v:4:

:::::::: :::::::: :::::::::::::::: :1:1::§::::::::: ::::::::‘ -:::::::: iiiiiéi: fififififififig :::::::: :::::::: ::::i::: :::::::: :::::::: ':::::::: 1::::::: liiiliil i::::::: ~11:::::: :::::::: -1::1::i: @Qfifigfififi 11:11:11' :azaszzz szzazaga zzzzaeaa.
fifififififififi iliiilifi :::::::: 11:11:11 :::::::: :::::::: :::::::: :::::::: :::::1:: fififififigfifi gfifigfifigg @EQgfifigg iiiiiiié ,iiiiilii iiiiiiii‘ Qfifigfifififi ::::::::':::::11: ::::::::I :::::::1 ::::i:1: ::::::a: :2:::z:: :::::::: zamfimgwfi' fifififlfiflfifi

fifigfifififig fifififififififi lliliiii iiiiliil iiiiifiii ililiiii :::::::: .iiiiiiii iiiiiiii figfifigfififi :::::::: :::::::: :::::::::::::::: :::::::: :::::::: iiiiiiil :::::::: ‘::::::::iiiiiiil 11111111 ‘:::::::: fi$fififi$fifi :za:::::_i 'maaz::::- fifififififififl

27:4:waz EQEQQQQQ figfifififififi 13311112 iiiiiifig iiiiilii iiiifififig :::::::: :11:1::: :::::::: :::::::: :::::::: :::::::: :::::::: :::::::: 1111111; Efififigflfifi figfigfififig figfiflfigfifi -:::::::: ‘1::ggfi§§ 1113111: "figgfififlfifi iiiliiii ::::::z: iiiiiiii :::::::: :::::::: :::::::: :::::::: 3::::::: <::::::::. flfififififififi

gaaaagefi 2:3::::1 iigliiii fififififlggfi il$1liii fififigfiggfi igiliiii figgfifififig ::::::::. Egfifififififi iiiiiii: iiiiiiii 11:11:23 iiififififig :::::::: fififlfififififi ‘:::::::: figggfififig iiéiilii $311111: 1111111; figfifififigg :::::::::1:::::: ::::11:: Efifififlfigfi iiilfifififi figfifififififi I:::::::: ::::::B% :ggaaafia ‘wmfiaagfiz
2&332

v...

x at.

::::::::::::::: i:::ililQ ‘Efififififififi :::::11: :::::9:: ::::i::: :::::::: 'fififififigfifi :::::::: :::::::::::::::: mm::::i::: ::::::::::%::::: fifiggfififig fififififififig :::::::::::::::: Viiiliiil :aaiiii: i::::::::::::::: ::::::i: :::::::1 ::::::::::::::i: fi§@9@fififi figfififififig fifififlfififlé figgfififififi
@£@£

1&3? ::::::::11:11:11 :1::11:1:::111:: :1::1::: :a:::::: ::::1:::iiiliiii :::::::: -:::::::: ::::::::::::::::T :1:::::: ::::::::, :g:::::::::::::: <:::::::: ':::::::: :::::::: :::i:::: :::::::11::::::: ::::1::::::::::: ::§::::::::::::: figfifififififi iiiiiiii :::::::: afifizaafiz QQEQEQEQ fififlflfifigfl



IDFszostLEss
MAINDEc-aaaasgc

PALie

V141

27~4A-72

23:32

#35:

1.33

426m”

izzzazaa

33225326

gzzazasa

amazeoza

aaaagzaa

azsgazzz

agggaamg

azweazsz

413w

mzmmzaaa

zawasaaa

mamaazmz

mamaazag

sasmaamz

zamzeawa

mammaaag

aamgazwm

42flfl 436% 4460 45%? 4ema‘ 479$ 509% 5160 5290 536% 5499 sszm_ 5992 57a2 éflfifi 6166 6292" 539% -64¢z esza ééflfi _67az 7zga 7199 vzzz‘ ‘73mz 7432 756% 76¢E 7732



”mma

nhxmmx

,mmmw

aw:

wmmg

.mz

amma

N:

flmam

mame.

wmmw
.

mfiJ

.

mwmm

any!

mmww

mm

_

mmwm

..

«x

wwwm

mmmog

wmwm

.wszaH

wwwm

Mamma.

”mam

2a”

mmww,

U3
.

mmaw

ham.

mem
‘

mafia

mamw

ammxm

@wmm

xmmayw

.

”mm“

,xumw

mmww

mww

mmwh

pix

Mmmfl
.

Wk»

mmww

mu

wwwm

.memw

@wwm

.

«a

wwwm

mm¢m%

_

hmwm

Epmmm

wmmm

mww

mwwm

mmmmmm

fiwmm

mxwmm
.

mgwm

mafia“

.Mmmm

mgmmm

.

@Nmfl

«gm

mmmw

«mmmm

wwww

«ya

wwwm

fifiwwm
_

_

wwww

mama

wwmw

%wxmm

_

mwwfi

min

wmmm

mm.

mmmw

qum

wwmm

mm

\

mwflm

mwxm

wwmm
.

%m

@m@@

qum

wwmw

mm

Mafia

arm

wmmm

amm

wmww

mmhm

wwmw

mm

_

»..

mmww

mmwa

mwmm

«mmwwm

wwwm

mmu

mwmm

um
_

mwwm

qum

mmmw

mm

mwam

mama

mwmm

afim

mmww

«mam

mmmm

mmm

”Maw

@mum

wmwm

am

§

WMfl$

.mmfl

wwwm

mmm

,

wwwm

mwu

wmmm

Nmm

mmWM

mwm

wwww

mewm

_

Mfiwm

4w“

.mmmm

ammwwm

mwmfl

AQWJkJu

wmmw

gmmmfim

,

ammm.

uaflJu

mgwm
;

mafia

wmmw

mafia

mmmm

mnmwmm

V

mmma

awmm

.WNWh

«mm

_

mmma

mwmu

mfiwm

x32

.

“mmm

mama

wwmm
.

mpg

.

.

mmmm

mfimm

wwma

wmwmmx

mmww
.

gmumm

fiwma

qummx

mfiwm

mm

wmmw

flax

WMWm

xaumam

wwww

mxqu

mama

mmqmqm

mwmw

uwmfix

.

mwwm

«m

mme

mamax
.

%wmm

waa

wwwm

@mmfix

wawm

”fl

2.»;wm&fl

mafia

wamm

mwazqwahm
fiWfi»

mfidwm

mmmmgmmmummzmfix
mmMmewn
mmumx



mmwfi

mafia

mmmmm

mngQW$Mm

mama

mmoo
gm

mmzoumm
ma

,mzwkazmm

“an

“amhqmmymu
mxzmj

m

”awkUMFWQ
”mama“

fiWW}.

afljaa

ummmammwummzH«z
mmMJmeQ
mamax


