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ADDENDUM

1. with an ASR 37 (15 CPS TTY) change following
locations .

loc 5773 from 7635 to 7553
loc 3155 from 4611 to 3133
loc 3156 from 3200 to 4652



ABSTRACT

The DF32/DF32D Disk Lata is a complete test of the disk
system., Also 1nc}uded is a short prrocessor test that
is executed while waiting for interrupts, and during

data breaks,

REQUIREMENTS

Equipment

PDP-8, PDP-E/S, PDP-£/I, PDP-8/L, or PDP-8/E
If PDP-8/S, DATA BREA¥. INTERFACE

DF32 or DF32D DISK LCGIC

1l to 4 disks.

Storage

Program Storage - The program uses most of memory-

CO00 through 7400
7000 to 7177 is the out buffer storage.

7200 to 7377 is the in buffer Storage.

LOADTNG PROCEDURES

Method

Procedures for normal binary tacves should be followed.,

STARTING PROCEDURES

Control Switch Settings

For normal operation, all switches should be 0Os {dewn.)

Starting Address

100 is the starting addfess for Dr32/Dr32D Disk Data,
—-1-
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5.

5.1

{(cont)
the program will rrint ar 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 Operatiocn 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 O's or @ggg2 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".

OPERATING PROCEDURE

Operational Switch Settings

SWO  UP Delete Printouts. Ge QL&L(

SW1 UP Halt after error.
Sw2 UP Subtest scope loop.
SW3 UP Do not exit section.

éWlﬂ UP 50 cycle.

SWll 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 pata Break Test.
-2

5700



105 Data Test.
106 Read Recovery Time Test, (!'0T USED O PDP-8/S)
107 Disk Write Current Saturation Test.

110 Random, Disk, Track, Address and Data Test.

Special Scope Loops

- 111 Scope loop for Data Failure, automatic setup.

112 wWrite one word - SR = Disk Address, (Address :Test)

113 Read one word - SR = Disk Address, (Addreés Test)

114 Address loop with bell ;n error - SR = Disk Address.
(Address Tast)

115 Data Test.

1st halt SR 6 to 10 = disk and track selections,
le [ s]ald
| .. —t & '}

Disk Address?isk Track

n

2nd halt SR

3rd halt SR = Data with bell on error.

Routine will monitor SR for data,

Track Scope Loops

116, Writes track. Press START.,
1st halt . Load data for out buffer in SR, press COV7TINUE
2nd halt Set SR 6 to 11 = disk and track selection,
press CCRTINUE, |
117 Read track - SR 6 to 11 = Disk and track selection,
SR O = 1 to inhibit Printouts
120 wWrite/Read track.
1st hailt Load data in SR, Press COVTIMNUE,

21d halt SR 6 to 11 = disk and track selection,
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121 Read amplifier adjustment program. SPRO 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 11l.1

Disk RPM Test

Using the teletype clock, gaps are counted for 1§ seconds
and multiplied by six to compute RPM. Using the computer
clock the duration of one gap is computed. 2oth numbers.
are typed out in decimal. Because of the cycle time of

the PDP—8/s,>the sync time is not computed. ?2?2? 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
DF32 DF 32D
SgH, |6FfH, 5gH, 1 6gdH,
[RPM 145¢-1558 |175f-1858 1458-1550 1756-1850
SYNC TIME 170-238[17¢-238 19P93-3868 1003-3898
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5.2.2
doly

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 wrikte 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
com?arison at transfer complete time.

d. Virite 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
caunt 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. Thé disk is

tested with fixed and random numbers. The tracks are
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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) - This is a test of the turn on

time of the readers.

Disk Current Saturation Test (DKI) - Writes &ll 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)- 200g locations on each track are

tested with random data.

Data Breaks to Extended Memory (XBANK)

a. DBank 0 writes (7s) to the disk

b. Disk transfers (7s) 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
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ERRORS

Error Printout and Description

Disk RPM Test

See paragraph 5.2.1.

Interface and Logic (Halt on Error SWl1l = 1)

(For more detailed information refer to the listing)

Address Tag . Function Tested?

0427 DOES START KEY CLEAR (TRC) TRANSFER COMPLETE FF

0434 DOES START KEY CLEAR THE (DRL) DATA REQUEST
LATE FF

0440 DOES START KEY CLEAR THE (ADC) ADDRESS CONFIRMED
FF

0445 DOES START KEY CLEAR THE COMPUTER AND DISK EXT
ADDRESS REGISTER i

0453 NO INTERRUPT BOTH (TRC) AND (NED) ARE CLEARED

0464 DOES THE DCMA INSTRUCTION CLEAR NED?

0472 DOES START KEY CLEAR THE PARITY!FF, STATUS IS
TESTED

0503 FLAG UP TOO SOON ON A (DMAW) INSTRUCTION

0c14 WILL A WRITE INSTRUCTION RAISE THE (TRC) FLAG

025 DOES A WRITE INSTRUCTION CLEAR THE AC

0527 8KIP ON NO ERROR, ALL ERROR STATUS BITS ARE DOWN

0541 FLAG UP TOO SOON ON A (DMAR) CLEAR THE INSTRUCTION

0501 WILL A READ INSTRUCTION (DMAR) RAISE THE (TRC)
FLAG

0601 DOES A READ INSTRUCTION (DMAR) CLEAR:'THE AC

0625 A DEAL INSTRUCTION SHOULD NOT CHANGE THE AC

0632 A DEAL INSTRUCTION SHOULD NOT CHANGE THE AC

0642 RAISE«NED BY SELECTING EM3 WITH THE COMPUTER

0650 DOES THE BSAC INSTRUCTION CLEAR THE AC

0663 CAN (ADC) BE RAISED, TESTED BY SKIPPING ON
(ADC) DSAC

0672 HAS (WLO) ON NED RAISED (PSM) STATUS

0705 TEST FOR NO WLO STATUS BIT

1015 DOES WC BREAK TO 7750

1020 DOES CA BREAK TO 7751

1034 THE SYNC MARK FOUND

1037 NED IS RAISED

1046 ADC IS UP WITH TRC SET (SHOULD ONLY BE UP
DURING DATA BREAKS)

1963 DMAC DOES NOT SKP ON "TRC"

1077 WILL THE DISK INTERRUPT ON "TRC"

1111 WILL THE DISK INTERRUPT ON "NED"

Address Test
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Address Test at Sync Time

< v
GA 0002 Sync 0040 /"' CTA" OR "TTB" NOT SHIFTING CORRECTLY
GA 0012 Sync 0011 /ADDRESS NOT INCREMENTED CORRECTLY
GA 0014 Sync 0013 /ADDRESS NOT INCREMENTED CORRECTLY

GA (507 Sync 5066 /BIT BEING DROPPED ON TRANSFER BETWEEN
DISK AND COMPUTER :
“>GA = B3 §s that is being tested.

ffu§ync = Contents of Disk Memory Address Reg;ft%f at Sync

6.1.3.2

6.1.3.3

6.1.3.4

6.1.3.5

(Photo Cell) Time. (da Oelebices’ ronoe) off

Address Test at TRC Time (Tﬁaw:rca CoM Pl e = Tka)

1304 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

1526 GTXX BTXX

GT = TRACK ADDRESSED
BT = DATA READ

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 Erfor Ratio Test

TX XX BAD XXX8

TK XX = the track being tested

BAD XX = number of errors found on track
Maximum error count = 4020

j
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Processor Instruction.and Data Break Test, Reference 11

Halt
(PC)

2260
2264
2406
2412
2424
2430
2456
2633
2654

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

while data breaks are

Function Tested

ISZ AND
ISZ AND
ROTATES
ROTATES
ROTATES
ROTATES
¥AD AND
JMS AND

INTERRUPT (NOT GENERATED BY DISK)

occurring.

DATA BREAKS
DATA BREAKS
AND DATA BREAKS
AND DATA BREAKS
AND DATA BREAKS
AND DATA BREAKS
DATA BREAKS
DATA BREAKS

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
5322 GD XXXX BD XXXX

Data Test

Status Error Printout

.STAT ERR WRITE

READ
PE = X NED or WLO =

X

/ERROR CONDITION
/COMPARISON ERROR

SA = TKXX DAXXXX

DRL = X

(SA = Starting Address, TK = Track, DA = Disk Address,

PE = Parity Error)’

Data Error Printout

XXXX TK XX DAXXXX GDXXXX BDXXXX



8.1

9.

9.1

1g.

RESTRICTIONS

None

MISCELLANEOUS

Execution Time

Approximately 30 minutes for PDP-8,/I,/L/E 60 Cycles
Approximately 35 minutes for PDP-8,/I,/L/E " 50 Cycles
Approximately 40 minutes for PDP-8/S 60 Cycles
Approximately 55 minutes for PDP-8/S 50 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 £he 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

gﬁat 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. 1If 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



1.

11.1

2

FLOW DIAGRAMS

Basic System Flow

Y

DISK RPM

LY PE——

INTERFACE
AND
LOGIC

ADDRESS
TEST

TRACK
ERRORRATIO
TEST

|

PROCESSOR
DATA BREAK
TEST

DATA TEST

READ
RECOVERY
TIME

!

DISK CURRENT
SATURATION
TEST

*

RANDOM
SELECT
TEST




11

.3

DF32 Data Disk Interface Flow

A

A

START KEY DEAL NOT INTERRUPT
0 —=(TRC) CHANGE AC ON (TRC)
¥ ¥ v
START KEY INTERRUPT
0— (DRL) RAISE (NED) ON (NED)
START KEY LOOP
0——=(ADC) RAISE (DRL) i SW3=1
v y l
START KEY SKIP ON NO

0—+(EMA)&(EA) ERROR DFSE(DRL)
DSAC
TERRUP
NO INTERRUPT o 220,
) )
DCMA WILL DEAC
0 —(NED) SKIP ON (ADC?)
START KEY
0 —=PARITY NO (WLO) OR
STATUS (NED)
3 ¥y
(TRC) FLAG DOES WC AND
ON WRITE CA BREAK
DMAW
o e SYNC MARK
1 !
NODE;EOR (NED) NOT UP
(TRC) FLAG
ON READ NO (ADC)
DMAR DMAC NOT
0—=AC SKIP




11.4 Track Error Ratio Test Trouble Flow

READ

ALL BAD? AMPLIFIER BAD WRITER

No Bad Alignment

No Replace No

‘ARE BAD
IN SAME
SHOE?

SHOE NO
FLYING
RIGHT

REPLACE
SELECTOR

CHECK
OF READER

BAD HEAD
IN SHOE



11.5 Disk Data Test (Address) Trouble Flow

ADDRESS
SYNC TEST

ADDRESS TEST
AT ADC TIME

GOOD

FAIL @

GOOD

TO TRACK ERROR RATIO TEST




11.6

DF32 Data Test Trouble Flow

- DATA
TEST
FAILED

FAIL
1st Read No | 2nd Read Same 'Addr'essReod Yes | Dropping| Ye Increase
Onl T onl and Bit Failure for Onl Reader
nty nty 1st & 2nd Read ny Gain
I Yes. l Yes l No l No
Bad Reader Dota Failure ] More Failure on . 1. Decrease
Yes Many Picking Up
Recovery at Start of Errors? Second Read Onl Reader
Time Block rrors ¢ Than First nty Gain
\l‘o NV Yes No/Yes l No
Replace lr&i‘::;: Yes Dropping Tracks out of Writer
Reader Gain Only Alignment Bad
& No ‘
Decrease | Yes . s Check )
Reader pa— Plclgnlg Up Alignment BD':;%.OL
Gain : nty of Heads @ s
e
No ‘ Yes
Bad Bad One Track
e——]| la——
Head Selector Only
‘ Ye; ‘ No
Replace| Yes | Common To
Selector Track Selector
Replace
The l
Head No
In Same
No Shoe
l Yes
Shoe Not
Flying Right

Check
The Shoe

~——
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