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ADDENDUM

1. with an ASR 37 (15 cps TTY) change follbwing
locations ,

Ice 5773 from 7635 to 7553

Ice 3155 from 4611 to 3133

Ice 3156 from 3200 to 4652



ABSTRACT

The DF32/DF32D Disk Data is a complete test of the disk

system. Also included is a short processor test that

is executed while waiting for interrupts, and during

data breaks.

REQUIREMEFTS

figuinment

PDP-B, Papas/s, prre/I, PDP-8/L, or PDP-8/E

If PDP-B/S, DATA BREAK INTERFACE

DF32 or DF32D DISK LOGIC

1 to 4 disks.

Storage

Program Storage - The program uses most of memory-

0000 through 7400

7000 to 7177 is the out buffer storage.

7200 to 7377 is the in buffer Storage.

LOADING PROCEDURES

Method

firocedures for normal binary tapes should be followed.

STARTING PROCEDURES

Control Switch Settings

For normal operation, all switches should be 03.4.dewn4w

StartingrAddress

100 is the starting address for DF32/DF32D Disk Data,
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5.

5.1

(cont) ,

the program will print a: 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 0's or 9002 for 50 cycle.

Press START

Program will run and loop upon completion. The only

printout that should occur are "RPMXXXX SYNC TIME =

XXXX MICRO SECS" and "PCXX".

COPERATING PROCEDURE

Operational Switch Settings

swo UP Delete Printouts. I;B‘QL€L(
SW1 UP Halt after error.

SWZ- UP Subtest scope loop. ”5570C?

SW3 UP Do not exit section.

sw1g UP 50 cycle.

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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105

106

107

110

Data Test.

Read Recovery Time Test. (NOT USED 0? RDP-B/S)

Disk Write Current Saturation Test.

Random, Disk, Track, Address and Data Test.

Special Scope Loops

-111

112

113

114

115

Scope loop for Data Failure, automatic setup.

Write one word — SR = Disk Address. (Address Test)

Read one word - SR = Disk Address. (Address Test)

Address loop with hell on error — SR 2 Disk Address.

(Address Tast)

Data Test.

lst halt SR 6 to u) = disk and track selections.

IQ"?! S’I‘IIQI ll

2nd halt SR Disk Address?15k Track.

3rd halt SR = Data with bell on error.

Routine will monitor SR for data.

Track Scope Loops

116_

117

120

Writes track. Press START.

lst halt
, Load data for out buffer in SR, press COFTIYUE

2nd halt Set SR 6 to 11 : disk and track selection,

press CONTINUE.

»

Read track - SR 6 to 11 = Disk and track selection,

SR 0 = l to inhibit Printouts

Write/Read track.

lst hait- ILoad data in SR. Press COVTINUE.

2nd halt SR 6 to 11 = disk and track selection.

-3-



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 19 seconds

and multiplied by six to compute RPM. Using the computer

clock the duration of one gap is computed. Both 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.

Because 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

YNC TIME



5.2.2

lflfib

5.2.3'

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

tine. (4000 to 7777)

b. Using a read instruction test each address at sync

time. (0000 to 4000f

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 ISZ 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...



5.2.10

5.2.11

(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) 4 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. c

Margin Test (MARGIN)- 2008 locations on each track are

tested with random data.

Data Breaks to Extended Memory (XBANK)

a. Bank 0 writes (75) to the disk

b. Disk transfers (75) 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 Operator Action

—6...



ERRORS

Error Printout and Descrigtion

Disk RPM Test

See paragraph 5.2.1.

Interface and Logic (Halt on Error SW1 = l)

(For more detailed information refer to the listing)

Address Tag Function Tested?

0427

0434

0440

0445

0453

0464

0472

0503

0514

0525

0527

0541

0501

0601

0625

0632

0642

0650

0663

0672

0705

1015

1020

1034

1037

1046

1063
1077

1111

DOES START KEY CLEAR (TRC) TRANSFER COMPLETE FF

DOES START KEY CLEAR THE (DRL) DATA REQUEST

LATE FF
f

DOES START KEY CLEAR THE (ADC) ADDRESS CONFIRMED

FF
-

DOES START KEY CLEAR THE COMPUTER AND DISK EXT

ADDRESS REGISTER
‘

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

DOES THE DCMA INSTRUCTION CLEAR NED?

DOES START KEY CLEAR THE PARITYIFF, STATUS IS

TESTED

FLAG UP TOO SOON ON A (DMAW) INSTRUCTION

WILL A WRITE INSTRUCTION RAISE THE (TRC) FLAG

DOES A WRITE INSTRUCTION CLEAR THE AC

SKIP ON NO ERROR, ALL ERROR STATUS BITS ARE DOWN

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

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

‘

DOES A READ INSTRUCTION (DMAR) CLEAR THE AC

A DEAL INSTRUCTION SHOULD NOT CHANGE THE AC

A DEAL INSTRUCTION SHOULD NOT CHANGE THE AC

RAISBONED BY SELECTING EM3 WITH THE COMPUTER

DOES THE DSAC INSTRUCTION CLEAR THE AC

CAN (ADC) BE RAISED, TESTED BY SKIPPING ON

(ADC) DSAC

HAS (WLO) ON NED RAISED (PSM) STATUS

TEST FOR NO WLO STATUS BIT

DOES WC BREAK TO 7750

DOES CA BREAK TO 7751

THE SYNC MARK FOUND

NED IS RAISED

ADC IS UP WITH TRC SET (SHOULD ONLY BE UP

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

WILL THE DISK INTERRUPT ON "TRC"

WILL THE DISK INTERRUPT ON "NED"

Address Test
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6.1.3.1

#PW

Address Test at Sync Time

, nwanmuwgw‘mm m‘‘“

can...”

LL? 5v

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

GA 0012 Sync 0011 /ADDRESS NOT INCREMENTED CORRECTLY

'GA 0014 Sync 0013 /ADDRESS NOT INCRBMENTED CORRECTLY

GA

f507§ Sync 5066 /BIT BEING DROPPED ON TRANSFER BETWEEN

rs. . DISK AND COMPUTER

”GA =

A 55 that is being tested.

¢fl$§§nc - Contents of Disk Memory Address

Registefat3Sync
6.1.3.2

6.1.3.3

6.1.3.4

6.1.3.5

(Photo Cell) Time. (m. Q&@&A&L Anxvv eflf
. l,“ ,.

Address Test at TRC Time (ifAmgFem, CcWi%L?m; ~ Tflc)
1304 GA 2777 BA 3000‘

Extra Increment of the Address Register

Track Address Test

1424 GTXX BTXX

GT = GOOD TRACK

BT = BAD TRACK'

Track Address Increment and Decode Test

1526 GTXX BTXX

GT

BT

TRACK ADDRESSED

DATA READ"H

Test for False Compare of Address

FALCOM 0005

FALCOM 0006

FALCOM 0007

FALCON 0013

FALCOM 0013

FALCOM 0017

FALCOM 0021

These addresses were found twice in one disk cycle.

Track Error Ratio Test

TK xx BAD xxx:3
TK XX = the track being tested

BAD XX = number of errors found on track

Maximum error count : 4020

w"‘rl



Processor Instruction and Data Break Test, Reference ll

Halt'
'

,

(PC) Function Tested

2260 182 AND DATA BREAKS

2264 182 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
r

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)

5200 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
.

URL = X

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

Data-Error Printout

XXXX TK XX DAXXXX GDXXXX BDXXXX



8.

8.1

9.

9.1

195

RESTRICTIONS

N008

MISCELLANEOUS

Execution Time

Approximately 30 minutes for PDP—8,/I,/L/E 60 Cycles
Approximately 35 minutes for PDP—8,/I,/L/E

‘

SO Cycles

Approximately 40 minutes for PDP-B/S 60 Cycles

Approximately 55 minutes for PDP-B/S SO Cycles

PROGRAM DESCRIPTION

Discussion

The DF32/DF32D Disk Data Test can be 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 data 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 a written on the track in 200

word segments into a 200 word input buffer. ,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,

‘the comparison is made between the input buffer and output buffer

area. If the comparisons test fails the disk address, the good

data and the bad data are printed out.

”LISTINGS



FLOW DIAGRAMS

Basic System Flow

Y
DISK RPM

3b

INTERFACE

AND

LOGIC

ADDRESS

TEST

TRACK
ERROR RATIO

TEST

1

PROCESSOR

DATA BREAK
TEST

7

DATA TEST

READ

RECOVERY

TIME

1
DISK CURRENT

SATURATION

TEST

I

RANDOM

SELECT

TEST

L PC§XX )_——



H .3 DF32 Data Disk Interface Flow

1

START KEY

0 -—->(TRC )

T
START KEY

0—»(DR L)

l
START KEY

O—-—-o(ADC)

i
START KEY

0—»(EMA)&(EA)

T

DEAL NOT

CHANGE AC

T

RAISE (NED) 1
l

INTERRUPT

ON (TRC)

T

INTERRUPT

ON (NED)

T

RAISE (DRL)
LOOP

if SW3 = T

}
SKIP ON NO

ERROR DFSE(DRL)

L

NO INTERRUPT

l
DSAC

O ——>AC

l
DCMA

0-———>(NED)

T

WILL DEAC

SKIP ON (ADC?)

*

START KEY

o —. PAR ITY

STATUS

i!

1

NO (WLO) OR

(NED)

6

(TRC) FLAG

ON WRITE

}
DMAW

O ---+AC

DOES WC AND

CA BREAK

1

SY NC MAR K

i
'

No ERROR

DFSE

}
(TRC) FLAG

ON READ

JA

DMAR

o—————+Ac

1

(NED) NOT UP

l
NO (ADC)

l
D'MAC NOT

SKIP-

l



I I .4 Track Error Ratio Test Trouble Flow

READ

ALL BAD?
‘

AMPLIFIER
GOOD

No
Bad AIIgnmenr

No RepIace No

ARE BAD SHOE NO

IN SAME FLYING

SHOE? RIGHT

No

V
‘

DO BAD
REPLACE

HAVE COMMON .

SELECTOR
SELECTOR

CHECK

OF READER

BAD HEAD

IN SHOE



”.5 Disk Data Test (Address) Trouble How

ADDRESS

SYNC TEST

GOOD

FAILURE

ADDRESS TEST
FA”

.

.

T

AT ADC TIME

GOOD

I

FA LC OM

lGOOD
TO TRACK ERROR RATIO TEST



11.6

Bad Reader

Recovery
Time

Yes

TEST

Ist Read

Only .

'

DATA

FAILED

FAIL

y Yes.

Replace
Reader

Bad
No

Block

Data Failure ‘

at Start of

DF32 Data Test Trouble Flow

-

2nd Read

Only

No
Same Address Read

and Bit Failure for
Yes

Yes

Many
Errors ?

Head

Replace
The

Head

Increase
Y D

.

Reader 4—25 3hW
Gain nyv

i No

Decrease Yes . .

Reader ‘3‘“ Flag”? UP

Gain
‘

n y

‘ No
”

Yes
Bad One Track

a————

Selector Only

he; I
Replace Yes

P
Common To

Selector Track Selector

l No

In Same
No

Shoe

I? Yes

Shoe Not

Flying Right

Check

The Shoe

Ist & 2nd Read

l N9
More Failure on

Second Read

Than First

No/Yes
Tracks out of

Alignment

Check

Alignment
of Heads

Dropping
Only

Ye
Increase

Reader

Gain

Decrease

Dirty or

Bad Disk

Reader

Gain

‘N



/DF32/DF320
DISK

DATA

TEST

HAINDEC'EBvDIDPC-A
PALlfi

V141

296MA3673

XC151

"‘55

1

/or;2/DF320
DXSK

DATA

YEST

MAINDEC.D§-DIOPC.A

ICOPYRIGHY
1972.

1973

oxchAL
EQUlPHENI
CORR}.

MAYNARD.
MASS.

01754

/

.

/ ISRIICH
CONTROLS

/3W1TCHU=1

DELEYE
PRINTDUTS

/SH1TCH1=1

HALT

AFYER

ERROR

/sw;IgH2nx'

SUBT[ST
SCOPE

LOOP

/sw1ICH3:1

DD

Nov

EXIT

SECTION

/SH1ICH16!;

50

CycLE

ISHIICH11§L

TRACE

(YYPE

STARTING
ADQRES§
or

EACH

IESY

/

'

AS

THE

PROGRAH‘ENIER§
If)

/ /SYARTING
ADDRESSES

/DD77

..

a/S

ENTRANCE
ADDRESS

/0155

.-

STAR?

TEST

Iazvl

lo

ADDRESS
7557

/D1DZ

v9

TRACK

DECDDE

YEST

/3193

..

TRACK

ERROR

R‘Txo

YES?

/9195

c.

DATA

BREAK

YEST

lfliflfi

u.

DATA

TEST

szeg

no

RgAD

RECOVERY
TEST

/6187

In

DISK

CURRENT
SATURATION
IEST

/9110

I!

RANDOM

SELECTtoN

I ISPECI‘L
STARTING

ADDRgSSES
FOR

890?;

L00?!

lfiili

"

AUTOMATIC
SCOPE

SETUP

/R&;2

..

WRITE

/0113

II

RgAD

D

‘

/01;§

-.

ADDRESS
HITH

BELL

0N

ERROR.

/D:15

av

DATA

$60?!

LDDR‘

'

Iaixé

--

HRITE

TRACK

'

/6117

..

READ

IRAcx

l2329

as

WRITE

REA?

TRACK

IRLZI

-'

R§AD

AHPL

VIER

ADJUSTMENI

I912?

us

AkL

DATA

PAYTKRNS
on

A

PAD:

wasxc

/0123

Iv

0916K

TESY

or

EACH

YRACK

lelzs

-'

889.19.11
a

cxr

MEMORY
BANK

/ x / 574aa'..
RESIART
BINARY
LatDcR

(ulna

/ x

9929

‘26 IDI$PAICH
IABLt

9922

2132

DISPAIa
UI§K7Afi53

@221

4777!

4H;

RDREC

IREAD

RicquRY
TE§9

6922

7904

LA§

”

sezs'

@176

AND

(can

IPDPB

ONLY

az24

7549

SEA

CLA

zzzs

5221

JR?

.-4



xar
32/fiF’

v

,_~-.

5'

9826 3627 azszV 6231 2232 3333 2234 2835 @236 @337 0248 2341 @342 2243 3246 3245 3246 9347 2656 0851 @252 2653 2354 @855 2256 2957 @666 6361 9862 @963 6864 2665 9966 6967 6676 6871 2272 6977 axae 6161 @192 @193 azaa 2:25 8136 6187 $116
:6

)QISK

DATA

v

7823 7634 9176 7642 5326 7053 7634 5176 7646 5833 4775! 7694 9176 7649 5343 4774' 2955 5945 7664 0176 7649 5945 5420 @990 7462 7196 7866 7866 5456 7462 1173 3621 1172 3771' 1:70 3767’ 5463 6577 4863 5776' 5766’ 5765' 5764' 5763' 5752' 5921 5643 5845

E

S?

MAINDEQIEBIDZDPCwA N0? LA? AND SEA JMP NO? LA§ AND SEA JMF JM§ LA? AND 52‘ JM? JM? JMP LA? .ANO SZA JMP J"?g

.

xx- C

L

ah. RTL J”?

(460 CLA ,I4 (406CLA i-fi UK! (493CLA 1'7 RANDSK .67 ..2 ‘(400 CLA "6I
DISPAT

RLbo

RTL !

RLO

sLoue.

xx TAD DOA TAD DCA TAO 05‘ J”?

DISPAT§1 {CLA

CHA

DBTSTtS (SK? NOSYNCISLOHB

077 IJUMP

Of?

POINT SLOHB RPM ATEST TKOEC RATIO 73703 DISKE DISPATti DISPATtZU D!§PAT%25

START. / /$PSCIAk
$9075

LOOPS

PAwa

v;41

729cMAR&73

xoxsc’cunaznv
SATURAYION

1:5?

[RANDOM
SELECIION

IEXIT

(JHP

DISPAVOZE
l8!

ENTRANCE
ADDRESS

ISIARY
or

7:81

It;

0158

RPM

IADORESS
Itsr

§Low

.

ITRACK

05900:
1:51

/TRACK
ERROR

8ATIO

7E5!

IDATA

BREAK

T§§T

IDATA

TESI

IREAD

necovznx
7:37

xoxsc

cuaagnr
§ATURATXON
7:57

IRANDOH
SELECIION

14g51

PAGE

1'1



@111 0112 2113 8114 $115 @116 6117 6x23 @121 @122 9&23 0124 $299 2261 c292 3233 2234 8235 8286 z227 2215 @211 ‘3212 6213 9214 @215 6211 @217 6229 @221 3222 2223 2224 2225 8226 2227 6236 @231 6232 6233 6234' 3235 2236

5761‘ 5760' 5757’ 5756‘ 5755’ 5754’ 5753’ 5752’ 5751’ 575fl‘ 5747' 5746' 8269 5193 aasa 721a 1261 361a 1419 3217 1217 7312 7312 7812 4226 1217 4228 5265 9999 6866 @251 7439 5419 1252 7580 5231 1233 5244 1254 7‘42 5236 1255 52“ 1256

J”? JMP JMP J”? JMP JMP J”? J“? J”? J"? J”? JM?

xvrszxorszo
oxsx

DATA

7:51

MAINoEg-oe-oxorc-A ScOP; SAND SARD DBELL¢11 DBELL FILLXIll FILLXHO FILLx-4 RDADJ HRCx HARGIN XBANK

/D!QITAL
8-189U

/HE§$AGE
vazuour

ICLkL

H17H

A

JMS

HESAGE

xwer

0111

roLLowac

xaeyunw
FOkLOHING
END

or

MESSAGE

xcoos1ao> 0200 HESAGE:-
..

"nanny, TYPECHI
JHP

B

START

9L1

CMA

TAD

HESAGE
DCA

1w

TAD UCA IAD

1

1a HSRGHT MSRGHT
$11 871 BTR ”4H5 IAD JMS JHP 0 0 AND

TYPECH HSRGHT TYPECH HESAGE+4 H‘SK77
§NA 4H»IAD

I

16
H40

§HA JHP 110 41?

0": 6340' HT?

TAD

H3

§ZA JMP 110 JHP

;+3 0212 MTP

:10

M2

P1110

V141

291M1R.73

I1U$on1vxg
score

Setup

anxrc IREAD x1001535
wxru

3:11

0N

ERROR

IDATA

scope

190?

/HRIT£

TRACK

IREAD

11191

IHRITEIREAD
TflACK

IREAD

AMPLIFIER
ADJUSTMENY
PROGRAM

IALL

o1r1

P111;R~§
ow

1

p15:

BASIC

xouxcx

15;!

05

EACH

TRACK

IBR

9.1%.11azxx
MEMORY
BANK

ISEI

0116:9-1
/100

LOCATION
IAUIO-INDEX

necxsrven

IFEICH
[ler

wono

ISAYE

II

IRDIATE
9

axvs

R!GHY

ITYPE

:1

1

1

16:1

0111

AGAIN

ITYBE

nxqur

HAL?

ICONYINQE xycnpon1nv
§YORAGE

ITYPE

CH1R1cvzn
1N

ct1c36-11

I15

:7

END

or

MESSAGE?

lYE§i

EXIT

ISUBYRAQI
4o

/<497 IND xvsgu

ADD

sea

ITO

coog§

<90

ISUBTRAQI
3

zxs

:1

ggaov

IND IYE§I

con:

‘3

I

Ianz-rgeo
1212

xsuar11§z
2

3)

$4151

PAGE
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ifiFBZ/DFosg
DISK

DATA

7537

HAINDEgufiaaDIDPC-A
PAL12
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