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ADDENDUM

With 50 cycle power, change memory location

1772 to 0064.

With an ASR37 (15 CPS TTY) change following
locations

loc 5773 from 7635 to 7553

loc 3155 from 4611 to 3133

10c 3156 from 32fl¢ to 4652
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ABSTRAC”

who DFBZ/DFEZD Disk Data is a complete test of the disk

system. Also included is a short processor test that

o

_s executed while waiting for interrupts, and during

data hreaks.

r 7‘ V Tfi‘fili‘V‘T C‘,‘

QLQJTRM,_ Ti

jgllliIiNVénj;

par-P, rsr—R/n, PCP-P/I or PDT-R/L

If Dnr~9/s, DATA asshv INTERFACE

DF32 or CFBZD DISK L“??C

l to 4 disks.

Storage

Program storagg
- The program uses most of memory—

COOO through 7400

7000 to 7177 is tho out buffer storage.

7200 to 7377 is the in buffer storage.

LOIDT“? Pnocnsupso

flothod

Procedures for normal binary tanes should he followed.

-STKPTTYG FPOCEDUYEC

Control Switch Settings

For normal oneration, all switches should be Os (down)

starting_Addross

100 is the startinq address for DF32/DF32D Disk Data,
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(cont)
the program will print an initial printout of

"RPM XXXX SYNC TIME = XXXX MICRO SECS", and upon

completion of a pass, "PCXX". then will loop to

start of program

Program and/or Operation Action

Load Disk Data Test into memory.

Select EMO (All other units to OFF)

Write inhibit switches OFF

Set the SWITCH REGISTER to 100. (77 for the PDP-8/S)

Load Address

Set the SWITCH REGISTER to all Os (down)

Press START

Program will run and loop upon completion. The only

printout that should occur are "RPMXXXX SYNC TIME =

XXXX MICRO SECS" and "PCXX".

OPERATING PROCEDURE

Operational Switch Settings

SWO UP Delete Printouts

SW1 UP Halt after error.

SW2 UP Subtest scope loop.

SW3 UP Do not exit section.

SW11 UP Trace (Type starting address of each TEST

as the program enters it)

Special Entrance Address

101 Address Test (slow)

102 Track Decode Test

103 Track Error Ratio Test

104 Data Break Test.
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11?

”rack

Data mest.

Road Recovery Time Test.

Disk Write Current

Dandom, Disk,

fal Scope Loops

Scope Icon for

Wrife one word ~ HQ 2 Di

Qoad ono word -

\y \'

laddrnss

(Pddross mnSL)

Dara most.

18* halt S? 6 to 10 :

“Dd halt S“. :2

@rfl halt C? 2 Data wi

Poutino will morifior R?

ficopo Loops

116

117

120

Writes track.

lnr halt [-085 data for ’71.)? huffor in CR, PIGS?» C"

2nd halt Sat mm 6 to 11 2 disk and frack Cplpcfjmm,

“1705753 QQFTmTITUTTI,

Doad track - a? G to 11

T? 0 = I fiO ihhihit Prin

Vrifo/Road track.

1nfi hair Load data in

2nd halt SP 6 f0 11 ::

Saturation

Track Addrcss and Data
I

Data Fail

loop wi“r boll on

Disk Address

P3708 S". C'"]‘.

(for USED cw FDP-B/S)

“est.

Test.

ure, automatic setup.

sk fiddress. (hddrnss.finst)

k Address, (Address Toot)

orror - 77 * Difik AfidrPfih.

fl‘aV awd trac” selections,

’3- r;khi] ‘IJJ‘QILI
MW.

rh boll or error.

for data,

9 m

~

0

: Disk and track Splection,

tours

TR. Press CD”“TVUE,

disk and track selection.

1>vv

l



121 Read amplifier adjustment program. SRO should be

up to inhibit printouts.

(Another method of adjusting the read amplifier

is to use entrance address 116 to write known data

on a track, then use entrance address 117 to

continuously read that track)

122 All data patterns on a page basic. All switches down.

123 A quick test of each track to be used for margins.

124 Routine to test extended memory banks with data.

Bits 9, 10 and 11 select the bank, (Bank 0 is not

extended Memory.

Subroutine Abstracts

Reference Diagram 11.1

Disk RPM Test

Using the teletype clock, gaps are counted for 1g seconds

and multiplied by six to compute RPM. Using the computer

clock the duration of one gap is computed. doth numbers

are typed out in decimal. Because of the cycle time of

the PDP-8/s, the sync time is not computed. ???? will be

typed for sync time when running on a PDP~8/s.

mecause of the tolerances of the teletype and computer Clocks

these typeouts are not absolutely accurate. If a typeout

occurs outside of the specified ranges, a scope should be

used to check the time or speed accurately.

Ranges

M

iYNC TIME



.2.6

Interface Test (BEGIN)

This is an incremental test of flags, interrupts, error

condition and status register (Located in core from

425 through 1117)

Disk Address Test — Reference Diagram 11.5

a. Using a write instruction test each address at sync

time. (4000 to 7777)

b. Using a read instruction test each address at sync

time. (0000 to 4000)

c. Using a write instruction test for incrementing address

comparison at transfer complete time.

d. Write different data on each track, read and compare

data to make sure that each track address can be

decoded properly.

e. Test that no address is found more than once per disk

cycle. These are located from 1120 through 1777.

Track Error RatiO' Test — Reference Diagram 11.4. This is

a bad track detector test. Each track is sequentially

tested for a high error ratio. If the ratiO‘ is high, the

count is printed. If the ratio is low there is no print—

out. The purpose of this test is to detect a shoe not

flying correctly.

Data Break Processor Test (DBTST) - This is a small test

of JMS, ROTATES, TAD and 182 instruction while doing a

continuous write on the disk; interrupts are also tested.

Data Test (DISKO) - Reference Diagram 11.6. The disk is

tested with fixed and random numbers. The tracks are

-5...
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(cont)
tested from outside to inside, the test sequence is write

a track, then read the track. Advance to the next inside

track, and repeat until the inside track is tested. Then

'

do a check read from out to in (the second read is a test

of the guard band).

Read Recovery Time (RDREC) - This is a test of the turn on

time of the readers.

Disk Current Saturation Test (DKI) — Writes all 7s on

the disk 10 times. Then, the magnetic complement is

written once, and read back. This test makes sure that

each write saturates the disk.

Random Selection Test (RANDSK) - This routine randomly

selects, data words, disk address and track. Then write

and read one word only at these locations.

Margin Test (MARGIN}— 2008 locations on each track are

tested with random data.

Data Breaks to Extended Memory (XBANK)

a. Dank O writes (78) to the disk

b. Disk transfers (78) to extended memory

c. Bank 0 erases the disk area

d. Extended memory writes back to the disk

e. Disk data is transferred to Bank 0 and compared with

Step 1. (Extended memory locations 7200 through 7377

are the storage area.)

Program and/or Qperator Action

-6...



ERRORS

Error Printout and Description

Disk RPM Test

See paragraph 5.2.1.

Interface and Logic (Halt on Error SW1 = 1)

(For more detailed information refer to the listing)

Address Tag Function Tested?

0433 DOES START KEY CLEAR (TRC) TRANSFER COMPLETE EF

0440 DOES START KEY CLEAR THE (DRL) DATA REQUEST

_

LATE FF
’

0444 DOES START KEY CLEAR THE (ADC) ADDRESS CONFIRMED

FF

0451 DOES START KEY CLEAR THE COMPUTER AND DISK EXT

ADDRESS REGISTER

0457 NO INTERRUPT BOTH (TRC) AND (NED) ARE CLEARED

0470 DOES THE DCMA INSTRUCTION CLEAR NED?

0476 DOES START KEY CLEAR THE PARITYIFF, STATUS IS

TESTED

0507 FLAG UP TOO SOON ON A (DMAW) INSTRUCTION

0520 WILL A WRITE INSTRUCTION RAISE THE (TRC) FLAG

0531 DOES A WRITE INSTRUCTION CLEAR THE AC

0534 SKIP ON NO ERROR, ALL ERROR STATUS BITS ARE DOWN

0545 FLAG UP TOO SOON ON A (DMAR) CLEAR THE INSTRUCTION

0555 WILL A READ INSTRUCTION (DMAR) RAISE THE (TRC)

FLAG

0610 DOES A READ INSTRUCTION (DMAR) CLEAR'THE AC

0615 A DEAL INSTRUCTION SHOULD NOT CHANGE THE AC

0622 A DEAL INSTRUCTION SHOULD NOT CHANGE THE AC

0632 RAISELNED BY SELECTING EM3 WITH THE COMPUTER

0640 DOES THE DSAC INSTRUCTION CLEAR THE AC

0653 CAN (ADC) BE RAISED, TESTED BY SKIPPING ON

(ADC) DSAC

0662 HAS (WLO) ON NED RAISED (PSM) STATUS

0675 TEST FOR NO WLO STATUS BIT

1014 DOES WC BREAK TO 7750

1017 DOES CA BREAK TO 7751

1033 THE SYNC MARK FOUND

1036 NED IS RAISED

1045 ADC IS UP WITH TRC SET (SHOULD ONLY BE UP

DURING DATA BREAKS)
1062 DMAC DOES NOT SKP ON "TRC"

1076 WILL THE DISK INTERRUPT ON "TRC"

1110 WILL THE DISK INTERRUPT ON "NED"

Address Test



6.1.3.1

6.1.3.4

6.1.3.5

Address Test at Sync Time

GA 0002 Sync 0040 /"TTA" OR "TTB" NOT SHIFTING CORRECTLY

GA 0012 Sync 0011 /ADDRESS NOT INCREMENTED CORRECTLY

GA 0014 Sync 0013 /ADDRESS NOT INCREMENTED CORRECTLY

GA 5076 Sync 5066 /BIT BEING DROPPED ON TRANSFER BETWEEN

DISK AND COMPUTER

GA = Address that is being tested.

Sync - Contents of Disk Memory Address Register at Sync

(Photo Cell) Time.

Address Test at TRC Time

1303 GA 2777 BA 3000

Extra Increment of the Address Register

Track Address Test

1424 GTXX BTXX

GT

BT

GOOD TRACK

BAD TRACK

Track Address Increment and Decode Test

l526 GTXX BTXX

TRACK ADDRESSED

DATA READCC

C)

0'3

*1

5*

i?

Test for False Compare of Address

FALCOM 0005

FALCOM 0006

FALCOM 0007

FALCOM 0013

FALCOM 0013

FALCOM 0017

FALCOM 0021

These addresses were found twice in one disk cycle.

Track Error Ratio Test

TK XX BAD XXX8

TK XX = the track being tested

BAD XX = number of errors found on track

Maximum error count = 4020



6.1.9

Processor Instruction and Data Break Test, Reference 11

xialt

(PC) Function Tested

2260 ISZ AND DATA BREAKS

2264 ISZ AND DATA BREAKS

2406 ROTATES AND DATA BREAKS

2412 ROTATES AND DATA BREAKS

2424 ROTATES AND DATA BREAKS

2430 ROTATES AND DATA BREAKS

2456 TAD AND DATA BREAKS

2633 JMS AND DATA BREAKS

2654 INTERRUPT (NOT GENERATED BY DISK)

Any of the above halts represent a failure of the processor,

while data breaks are occurring.

Read Recovery Time Test (Not used on PDP-8/S)

3200 GD7777 BDXXXX

Read recovery time too slow, replace reader.

Disk Current Saturation Test

Replace Writer

Random Selector Test

5303 XXXX = Error /ERROR CONDITION

5322 GD XXXX BD XXXX /COMPARISON ERROR

Data Test

Status Error Printout

STAT ERR WRITE SA = TKXX DAXXXX

READ

PE = X NED or WLO = X DRL = X

(SA = Starting Address, TK = Track, DA = Disk Address,
PE = Parity Error)

Data Error Printout

XXXX TK XX DAXXXX GDXXXX BDXXXX



‘3 p.

10.

RESTRICTIONS

None

MISCELLANEOUS

Execution Time

Approximately 30 minutes for PDPfl8 or 8/1 60 cycles
Approximately 40 minutes for PDP—B/S 60 cycles
Approximately 55 minutes for PDPvB/S 50 cycles

PROGRAM DESCRIPTION

Baggage

The DP32/DP32D Disk Data Test can he broken down into

three sections. Section 1 is an interface test between

the disk logic and the computer, testing the disk

instructions, error detection interrupts and date break.

Section 2 is an address test of the disk using both read

and write instructions to verify that all addresses exist

on the disk and that maximum access time is not greater

than specified, also tested is that no address is found

twice in one revolution. Section 3 is data test of the

disk. A 200 word outbuffer is filled with a data pattern,

this data is written on the track in 200 word segments until

the track is full. Then the track is read in segments into

a 200 word inbuffer. During the read, the disk error flag

is being tested. If an error occurs, the disk address and

status register at the time of the error is recorded and

printed. After the transfer complete flag is set, comparison

is made between the inbuffer and out buffer area. If the

comparisons test fails the disk address, the good data and

the bad data are printed out.

LISTINGS

..lO..
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DF32 Data Disk Interface Flow

START KEY

O —-—-4>(TRC)

I
START KEY

0~——0(DRL)

I
START KEY

O——-——-—O(ADC)

I

O—+(EMA)&(EA)

START KEY

I

NO INTERRUPT

I
DCMA

0—-«>(NED)

I

1

DEAL NOT

CHANGE AC

I

RAISE (NED)

I

RAISE (DRL)

I
SKIP ON NO

ERROR DFSE(DRL)

I
DSAC

0 -—.AC

INTERRUPT

ON (TRC)

I
INTERRUPT

ON (NED)

I
LOOP

if SW3
“

I

I

WILL DEAC

SKIP ON (ADC?)

START KEY

0 m. PAR {TY

STAT U S

I

(TRC) FLAG

ON WRITE

I
DMAW

0 MAC

I
NO ERROR

DFSE

I
(TRC) FLAG

ON READ

I
DMAR

I
NO (WLO) OR

(NED)

I

DOES WC AND

CA BREAK

I

SY NC MAR K

I

(NED) NOT UP

I
NO (ADC)

I
DMAC N OT

0—~*AC SKIP

I



I I .4 Track Error Ratio Test Trouble Flow

READ
ALL BAD? AMPLIFIER BAD WRITER

GOOD

Bod Alignment

No Replace No

ARE BAD

IN SAME

. SHOE NO

FLYING

SHOE? RIGHT

No

DO BAD
REPLACE

HAVE COMMON
SELECTOR

SELECTOR

CHECK

OF READER

BAD HEAD

IN SHOE



l l .5 Disk Data Tes’r (Address) Trouble Flow

ADDRESS

SYNC TEST

GOOD

LOGIC

FAILURE

ADDRESS TEST
FAIL

AT ADC TIME

GOOD

4

C

FAIL

FAL OM

i
GOOD

TO TRACK ERROR RATIO TEST



ll.6 DF32 Data Test Trouble Flow

DATA

TEST

FAILED

FAIL

Same Address Read Increase
I tR d

-

SOnTO +——-———-.NO ZnSnRead __.No and Bit Failure for ____.Yes Dgplplng 4Y8 Reader
y y

lst & 2nd Read
n y

Gain

Yes Yes i No No

Bad Reader
Yes

Data Failure
Man

More Failure on

P' k' U
Decrease

Recovery at Start of Errors); Second Read
lc

519'
P

7 Reader

Time Block
°

Than First
n y

Gain

Nc/Yes
No

I
.

.

Replace Tajjif Dropping Tracks out of Writer

Reader
Gain Only Alignment Bad

J

l No L
Decrease Yes

Picking Up gheCk Dirty 0r
Reader

Onl Alignment
B d D' k

Gain y
of Heads

0 IS

‘ No

Bad
No

Bad
Yes

One Track

Head Selector Only

; Yes I No

Replace Yes Common To

Selector Track Selector
Replace

The

Head
No

In Same
NO

Shoe

l Yes

Shoe Not

Flying Right

Check

The Shoe





/DF32/

2O

DISK

DATA

TEST

PALlfl

y141

ll'AUG-7B

2'19

PAGE

i

/DF32/DF320
DISK

DATA

TEST

/ / /SHITCH
CONYROLS

/Sw1TCH@=1

-

DELETE

PRINTOUTS

/sngcH1=1

-

MALT

AFTER

ERROR

/szTCH2=1

.

SUBTEST
SCOPE

LOOP

/SHTTCH3=1 ISNITCH11=1 / /

DO

NOT

EXIT

SECTION

TRACE

(TYPE

STARTING
ADDRESS
OF

EACH

TEST

As

THE

PROGRAM
ENTERS

IT)

I.

/STARTING
ADDRESSES

/flfl77 /31@@ /01@1 /91@2 /“1?3 /O194 /91fi5 /1106 /Wlfi7 /DllD / /SPEcIAL /?111 /8112 /9113 /$114 xfil15 /3116 /9117 /312D /3121 /?122 /9123 /3124

5/5

ENTRANCE
ADDRESS

START

TEST

ADDRESS
TEST

TRACK

DECODE

TEST

TRACK

ERROR

RATIO

TEST

DATA

BREAK

TEST

DATA

TEST

READ

RECOVERY
TEST

DISK

CURRENT
SATURATION
TEST

RANDOM
SELECTION

STARTlNG
ADDRESSES
FDR

SCOPE

LOOPS

AUTOMATIC
SCOPE

SETUP

HRTTE READ ADDRESS
NITH

BELL

ON

ERROR

DATA

SCOPE

LOOP

NRITE

TRACK

READ

TRACK
HRXTE

READ

TRACK

READ

AMPLIFIER
ADJUSTMENT

ALL

DATA

PATTERNS
ON

A

PAGE

BASIC

QUICK

TEST

OF

EACH

TRACK

SR9TlBTIl
=

EXT

MEMORY

BANK

RESTART
BINARY

LOADER

(BIN)



3222 3021 @922 @923 6024 9225 @026 @027 @039 2931 @232 @233 fla34 @235 9036 @037 0040 'ae41 3942 M043 9644 @645 3646 @947 @250 0051 6652 0053 9654 GGSS @656 @657 @954 @061 @362 @263 3664 @965 @966 @367 @373 3971 $1?2Lin

6320 2132 4777 7694 3176 764% 5921 7309 7924 @176 764% 5926 7066 7664 @176 764G 5033 4775 7934 B176 7646 5040 4774 2955 5845 7604 w176 764% 5045 5429 @090 7402 7196 7096 7986 5456 74%? 1173 3321 1172 3771 117% 3767 54é3
.~ m- g...

IDF32/0F320
DISK

DATA

TEST
“2%

PALlQ

/DISPAYCH
TABLE OISK7A453

DISPATu RL6. SLOHS?

JHS LAS AND SEA JMP N09 LAS AND SEA JMP N09 LAS AND SEA JMP JHS LAS AND SEA 4MP JHS ISZ JMP LAS AND SEA JMP JMP 9 xx CLL RTL RT; JMP XX TAQ DCA TAD fig
4

a

)F

I”) <1! D.

C)

K) 2?:

7')

RDREC (999 CLA .-4 (460 C.A §94 (526 CLA OK! (490 CLA I'4 RANDS y’7 9’2 (49% CLA :96 I
DISPAT

?

9L6
V141 K

119Aucs7a

2019

PAGE

2

lREAD

RECOVERY
TEST

xpopa

ONLY

/DISC

CURRENT
SATURATION
TEST

/RANDOM
SELECTION

/EXIT

{4MP

DIfiPAT+23
“ESPATil



[DF32/’

3977 313% 5121 @132 @153 3134 QIQS fliflé @197 3113 6111 8112 3113 3114 3115 3116 6117 9126 3121 3122 3123 3124
20

DISK

DATA

TEST

8277 4863 5776' 5766' 5765' S764! 5763' 5762' 5921 594a 5945 57¢1‘ 5769‘ 5757’ S?65: 5755' 5754' 5753' 5752’ 5751! 5758' 5747! 57460

«77

PAL19

V1‘1

/JUMP

oFF

POINY
JMS JMD JMQ 4MP JMP 4MP 4MP JMP JMP JMP

/

SLOMB RPM AYEST TKDEC RAYIO DBTSTnb 015KB DISPAT*1 OLSPAY*26 DISPAT¢25

/SPEC1AL
SCOPE

LOOPS

4MP JMP QM? JMQ JMD JMP 4MP 4MP JMP JMP 4MP JHP

SCOPE SAND SARD DBELL*41 DBELL FILLX-ll FILLXsb FILLx-4 RDADJ HRCX MARGIN XBAMK

/DIGITAL
5-15.U

/MESSAGE
TYPE—OUT

/CALL

WITH

A

JHS

MESAGE

/uITH

DATA

FOLLOWING

/RETURN
FOLLOWING
END

OF

MESSAGE

/CODE(@Z>

11'AU6970

2819

PAGE

3

xas

ENTRANCE
ADDRESS

/STAPT

or

TEST

1:.

0156

RPM

onangss
TEST

SLOW

ITRACK
DECODE

TEST

/7RACK

ERROR

RATIO

TEST

/DATA

BREAK

TEST

/DATA

TEST

IREAD

RECOVERY
TEST

xozsc

CURRENT
SATURATION
TEST

/RANDOM
SELECTION

/AUTOMATIC
SCOPE

SETUP

lHRITE IREAD /ADDRESS
WITH

BELL

IDATA

SCOPE

LOOP

/NRITE

?RACK

IREAD

TRACK

IRRITEIREAD
TRACK

1READ

AMPLIFIER
ABJUSTMENT
PROGRAM

/ALL

DATA

PATTERNS
ON

A

PAGE

BASIC

IQUICK

TEST

0F

EACH

TRACK

/89

9:1%,11=EXT
MEMORY

BANK
ON

ERROR



IDFse/orszo
DISK

DATA

TEST

PALLG

@266 @201 6202 @263 0294 @205 @226 0297 @219 6211 @212 @213 6214 @215 8216 6217 @229 9221 @222 @223 0224 0225 @226 @227 @230 2231 @232 @233 @234 B235 9236 @237 @242 @241 @242 @243 6244 0245 9246 @247 925% @251 @252 3253 3254 “255 ‘

56 57
(\I (\J

ED‘QE

@299 0606 7246 1209 3%10 141% 3216 1216 7012 7012 7012 4217 1216 4217 5264 mama @069 2256 7450 541% 1251 7500 5236 1252 5243 1253 7942 5235 1254 5243 1255 7449 5242 1256 5243 1257 6246 6641 5244 7209 5617 3277 774% 934% 7775 5212 7776 3215 fi245

9209 HESAGE.

fl CLA

Vi‘l
CMA

TAD

MESAGE
DCA TAD DCA TAD RYR RTR RTR JHS TAD JMS JMP

MSRQHT,

g

TYPECH,

6

/CQNSY£NTS MASW?79

77

M46,

44?

C349:

34:

M3.

-3

C212:

212

M2:

‘2

C215:

215

C245;

245

TYPECH HSRGHT TYPECH HESAGE¢4 MASK77 I

16
M46 1‘3 C340 MTP M3 1‘3 C212 NT? “2 9‘3 $215 MT? 3245 “‘1 E

TYPECH

11-AUG-7a

21;9

PAGE

4

/SET

C(AC>=e1
/ADD

LOCATION
/AUYO'INDEX
REGISTTER

/FETCH
FERST

WORD

/SAvE

IT

IROTATE
é

BITS

RIGHT

/TYPE

1?

ICE?

BATA

AGAIN

xrvPE

REGHI

HALF

/CONTENUE ITEMPCRARY
STORAGE

/TYP€

CHAHACTER
IN

C(AC)6—11

/IS

:7

EN8

0F

MESSAGE?

/YE$§

{KEY

ISUBTRACT
4g

/<42? /NO /YES%

A95

390

ITO

£0058

<46

/SUBTRACT
3

lxs

3T

fiERo?

/NO /YES:

CODE

43

IS

/LINE»F§ED
(212)

/SUBYRACT
2

/Is

I?

ZERO?

/NO /YES!

CODE

45

IS

/CARRIAGE~RETURN
(215)

/A00

269

T0

OTHERS
>46

/TRANSMIT
CHARACTER

/wAIT

50%

FLAG

/NOT

fig?

YE?

/SET£

CLEfiR

C(AC)

/RETURN
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DCA
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TAD

RADD
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66%3

OMAR
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DISK

DATA
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5242 5243 5244 5245 5246 5247 5259 5251 5252 5253 5254 5255 5256 3257 5269 5261 5262 5263 5264 5265 5266 5267 5276 5271

7BU2 7263 béal 4756' @355 3323 4756' 3324 4756’ 3525 724a 3767' 720% 1354 3765' 1323 6§15 72091324 6605 4761' 7240 37679 1353

/TAPE

4

/RANDOM PANDSK,

PALlD
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AND

TRACK
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DISK
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52725273 5274 5275 5276 5277 5360 53%1 5332 5303 5304 5305 5366 5307 5316 5311 5312 5313 5314 5315 5316 5317 5320 5321 5322 5323 5324 5325 5326 5327 5330 5331 5332 5333 5334 5335 5336 5337 5349 5341 5342 5343 5344 5345
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RANHD'

@306 @900
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I
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I
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I
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DCA JMP

SCOPEl,
CLA TAD TAD DCA

SCOPEG:
OPR

9

V141
ERRDSK SCOPE4 (5777 ERRDSKERRDSK

11HAUGQ70

72319

PAGE

62~1

/CORRECT
zERO

CASE

/wRITE

1

wDRD

AT

LOCATION
BEFORE

FAILING
LOCATION.

CLA DcA TAD DCA TApDEAL
CMA NC ‘GDrl IACN ERRTK

TAD

ERRDSK
DMAN DFSC JMP OPR

0'1

/0NE

WORD

/GOOD

DATA

-

WRITE

/TRACK
ADDRESS

/LDAD

TRACK

/LOAD

DISK

ADDRESS
START

HRXTE

/DDNE7 /N0



IDF32/DF320
DISK

DATA
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DISK
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/COHPARISON
ERROR
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MESAGE
4543 6666 6666 6666 JMS

SIXTY
GD 9*12 .*12 JMS
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6316 6317 6320 6321 6322 6323 6324 6325 6326 6327 6330 6331 6332 6333 6334 6335 6336 6337 6349 6341 6342 6343 6344 6345 6346 6347 6350 6351 6352 6353 6354 6355 6361 6362 6363 6364 6365 6366 6367 6370 6371 6372 6373 6374 6375 6376 6377

7602 4777' 4763: 6316 6626 6327 4762' 4543 6060 6060 0000 4763' 6622 6345 6346 4763' 6621 6351 6352 4762' 4040 6701 4040 6060 6060 4002 0140 6060 6060 0000 4761 5716 5672 0200 0260 6932 6606 0700 4472 6605 0001 6602 3177 3661 3660 6612 4521 6403

/0732/DF320
DISK

DAYA

YEST
BADADDO PAGE

PAL10

V141

xx JMS

IPRINT
JMS

SIXTY
1'3 .‘4 .*4 JMs

MESAGE
4543 6060 6060 0000 JMS

SIXTY
GA .‘12 .‘12 JHS

SIXTY
BA .*12 .*12 JMS

MESAGE
4040 0701 4040 6060 6060 4002 0140 6060 6060 0000 JMS

STOP
JMP

I

BADADD

11'AUG-70

2|19

/INHIBIT
PRINTOUT

PAGE
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IDF32/’

26

DISK

DATA

7:51

6496 6461 6492 6423 6464 6465 6426 6487 6419 6411 6412 6413 6414 6415 6416 6417 6426 6421 6422 6423 6424 6425 6425 6427 643% 6431 6432 6433 6434 6435 6436 6437 644% 6441 6442 6443 6444 6445 6446 6447 645% 6451 6452 6453 6454 6455 6456 6457

889% 4777' 6616 3776’ 4775' 4543 2324 @124 4065 2222 4940 9600 7220 1263 7041 1374 7443 5227 4775' 2722 1124 @500 5233 4775c 2265 @194 0663 1773' 0372 7912 7612 7012 3771' 1776‘ 7128 7624 3767' 1771' 7694 3771! 1767' 761% 3767' 4766' 6666 6471 6471 4766!

STATUS.
PALIE

V141

'

11~AUGn76

2819

6 JMS

IPRINT
DEAC DCA

SR

JMS

HESAGE
4543 2324

/SY

3124

'

/AT

4065

IS

2222

/RR

4940 @060 CLA TAD

STATuS
CIA TAD

(HPAGE‘iZ
82A JMP

3‘5

JMS

MESAGE
2722

/NR

1124

/IT

0560

/E

JMP

.45

JMS

MESAGE

.

2225

/RE

6164

IAD

020% TAD

TKADD
AND

(0706
RTR RTR RTR DCA

ERRTK
TAD

RADD
CLL RAL

6

BOA

ERRDSK
TAD

ERRTK
RAL DCA

ERRTK
TAD

ERRDSK
RAR DCA

ERRDSK
JMS

SIXTY
ERRTK .*14 .*13 JMS

SIXTY

PAGE

76



lDF32/DFSZD
DXSK

DATA

YES?

6462 6461 6462 6463 6464 6465 6466 6467 6472 6471 6472 6473 6474 6475 6476 6477 6520 6521 6522 6523 6524 6525 6526 6527 6512 6511 6512 6513 6514 6515 6516 6517 6522 6521 6522

447756625 64746475
'9

45545;“ 2321 7542 4224 1342 6262 4224 2142 6262 6262 2222 7222 1776 4341 3326 4775 4543 2225 6262 2222 7222 1765 4341 3323 4775 4242 léflS 2442 1722 4227 1417
.D .- -

PALl ERRD 4’13 .‘13 JMS

MESAGE
4242 2321 7542 4224 1342 6262 4224 2142 6262 6262 2222 CLA TAD JMS DCA JMS

MESAGE
4543 2025 6262 2222 CLA TAD JMS DCA JMS 4242 1625 2442 1722 4227 1417

0 SK SR 8727 .44 STATSV STAY .*12 MESAGE

11'AUGG70

2119

PAGE
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/DF32/0F320
DISK

DATA

TEST

6523 6524 6525 6526 6527 6539 6531 6532 6533 6534 6535 6536 6537 6540 6541 6542 6543 6544 6545 6546 6547 6555 6551 6552 6553 6554 6564 6565 6566 6567 6570 65716572 6573 6574 6575 6576 6577

6060 @602 7269 1765' 4341 3335 4775! 494a 3422 154a 6069 4309 4764' 5652 000% 7102 761% 3765' 7432 5351 1553 5741 1354 5741 7560 7561 5672 6933 3260 6665 6652 6666 5790 6664 3612 @205 6629 4521 6655

STAT: STATE: STATlv PAGE

PAL19

V1‘1

6262 8526 CLA TAD

STATSV
3M5

STAY
DCA

.25

JHS

MESAGE
4646 6422

/DR

1449

/L

6969 4326 JMS

STOP

.

JMP

I

STATUS
9 CLL RAR DCA

STATSV
SZL JMP

.63

TAD

STATE
JMP

I

STAT

TAD

STAT;
JHP

I

STAT

756% 7561

11"AUGP7B,

2l19

PAGE
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onsz/orszo
DISK

DATA

i557

PALmfi

v1s1

11‘AUGB7E

2319

PAGE
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/coNsTANTs

,

5911

GCEAzééll

/CL

EXT

ADDRESS
REGIStER

6681

DCMAzbézl

/CLEAR
MAR,

PE,

DONE

6612

USAC=6512

/CLEAR

Ac

SKIP

om

ADC

5663

DMAR=6593

/LOAD

AND

START

READ

sees

DMAw=§665

/LOAD

AND

START

WRITE

6615

DEAL=6615

/LOAD

EXTENDED
ADDRESS

6616

DEAc:§616

IREAD

EXTENDED
ADDRESS

6621

DFSE=§621

ISKIP

ON

N0

ERROR

6622

DFSc=6622

/SKIP

ON

FLAG

6626

DMAc=6626

/READ

CESK

ADDRESS

?§%2

xx=7492

/

7759

wC=7750
7751

IACw=7751
7751

CACwalACN

6690

6909

KA;

6621

3660

NADD,

6662

Bflflfl

RADD:

6693

2009

CYC,

6664

326%

TKADD;

6695

399a

ERRDSKu

6606

609%

ERRTK,

6607

£001

NUM,

6616

#060

CTA.

6611

QEBG

CTD,

6612

wags

ERCT,

6613

uflflz

BX;

6614

bflflfi

AC:

6615

6609

wono1,

6616

3068

HOROZ:

6517

@063

END.

6620

8300

SR.

6621

$306

BA.

6622

@993

GA:

6623

2269

GT;

6624

flflflfl

8?;

6625

3306

80;

6626

363%

SD;

6627

3596

STAGE)

6639

230%

6631

7269

6632

Eflflg

:L

ififlfl

‘

/IA3W”1
FER

WRITE

/IASW"1
?0R

READ

IEESK

ERROR

ADDRESS

XERQDR

CQUNT

FOR

COMPARES

/STQRE

ExT.

MEMORY

BANK

/SAVE

63

/NUMBER
OF

PASS

COMPLETED

/STATUS
REGISTER

JBAD

ACSQESS
/SOCD

AaORESS
/GOGG

TRACK

/BAD

TRACK
/BAD

Dfi?&

lGOO§

3&7:
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IDFSZ/f

”D

DISK

DATA

TEST

6645 6646 6647 6656 6651 6652 6653 6654 6655 6656 6657 6660 6661 6662 6663 6664 6665 6666 6667 6676 6671 6672 6673 6674 6675 6676 6677 6766 6761 6762 6703 6724 6725 67666727 671% 6711 6712 6713 67146715 6716 6717 6726 6721 6722

7166 1577 7426 5253 2327 5245 1376 7456 5362 1375 7510 5263 2336 5256 1374 74525362 1373 7516 5273 2331 5266 1372 7450 5392 1371 2332 7446 5276 7266 1634 3326 2234 1327 7166 7006 7666 1332 137% 3726 2326 1331 7106 7826 7606 1332

PACK:

PAL19 CLL TAD SNL JMP ISZ JMP TAD SNA JMP TADSPA JMP 182 JMP TAD SNA JMP TAD SPA JMP ISZ JMP TApSNA JMP TAD 28? 32A 4MP CLA TAD DCA ISE TAD RTL RTL RTL TAD TAD <DCA ISZ TAD RTL RTL RTL TAD

V141

11'AUGH7B

2819

(”1750 ,.3 THOU ,-5 (1756 PACK (2144 1’3 HUND I"4 <144 PACK (’12 .*3 TENS 0'4<12 PACK (’1 UNIT 0‘3 I

DEC
DECA DEC THOU CLL HUND (666g 1DECA

DECA TENS CLL UNIT

PAGE
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/DF32/DF320
DISK

DATA

TEST

6723 6724 6725 6726 6727 6736 6731 6732 6733 6734 6735 6736 6737 6746 6741 6742 6743 6744 6745 6746 6747 6756 6751 6762 6753 6754 6755 6776 6771 67726773 6774 6775 6776 6777 7666 7209

1373 3726 5634 6666 6666 6666 6666 6666 6215 6212 6364 6311 6323 6313 6246 6364 6361 6324 6361 6246 6324 6365 6323 6324 6215 6212 6252 6666 7777 6612 7766 6144 7634 1756 6636 7666 6666 7266 6666

UECA, THOU: HUNDa TENS: UNIT: TABL. PAGE OUTBUF: PAGE INEQ?!

pAL16

V141

11-166676

2119

PAGE

76

TAD

(9960
DCA

I

DECA

JMP

I

DEC

GQSGG fl 9



zorsz/r

‘20

015K

DATA

7:57

pAL10

V141

118AU6870

2119

PAGE

79

7900

#7620

7600

1205

TAD

7605

7601

3050

DCA

7750

7602

1206

TAD

7606

7603

3351

DCA

7751

7601‘”5377”'

JMP

7777

7605

1355

1355

7606

5743

5743

0140

2951

0141

6200

0142

6400

0143

6b00

0144

1111

0145

1077

0146

4425

0147

4202

0150

4000

0151

2724

0152

4651

0153

4947

5154

4644

9155

5456

0156

5527

0157

2715

0160

2707

0161

5401

0162

2045

0163

2177

0164

2000

0165

1531

0166

1120

0167

4322

0170

7410

0171

62212
0172

7240

0173

5040

0174

5242

0175

4900

0176

0400

0177

5200
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/DF32/f‘r
“0

DISK

DATA

TEST

4000 4100 4200 4300 4409 4500 4600 4700 5000 5100 5200 5300 5400 5500 5600 5700 6000 6100 6200 6300 6400 6500 6600 6700 7000 7100 7200 7300 7499 7500 7600 7700

11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 10100000 00000000 10050000 00000000 11111110 00070000
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