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ADDENDUM

With 50 cycle power, change memcry 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
loc 3156 from 32@@ to 4652






AZSTRACT

mhe DF32/DF32D Disk Data is a complete test of the disk
system, Also included is a short processor test that
iz executed while waiting for interrupts, and during

deta hreaks,

DEQUIRTITITS

Zaquipment
PpP=f, 'mref/c, Por-f/J or PDI-R/L

TEf PLP-R/%, DATIL TPTIAY. TITERFACE
DF32 or nN732D0 DISK 1L 3TIC

1 to 4 disks.

Storaqe

rogram Stcrage - The program uses most of memory-

a0nnn through 7400
7000 to 7177 is *he out huffer storane,

7200 o 7377 is the in bhuffer ctoraqge.

Lo/ D770 PROCTIDURES

rethod

brocedures for normal bhinary tanes should he followed.

STAPTTIYZ I'ROCIEDUNED

Cortrol Switch Settinags

For rormal oreration, all switches should be 0Os (down)

S*arting Address

1IN0 is5 the starting address for DF32/Dr32D Disk Data,
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(cont)
the program will print an initial printout of

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

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

start of program

Program and/or Operaticn 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 0s (down)

Press START

Program will run and loop upon completion. The only
printout that should occur are "IPMXXXX SYNC TIME =
XXXX MICRCG SECS" and "PCXU".

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.

SW1l 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.
_2._



105 Rnata Test.
106 Dead Necnvery Time Test, ("0 USED O IDE-8/G)
1N7 ©Disk Write Current Saturation "est,
110 Pandom, Disk, Track, Address and Data Test,
Sele? “"pecial Scope Looprs
111 “core loon for Rata TFailure, automatic setup,
112 write ore word - a7 = DRis% sddress. (7:ddress Test)
112 7"rad one word - 2 = Disk Address, (/.ddrescs Tost)
114 rddress loon wi*t bell on orror - 7% - Disk Addrenc,
(7.ddress mas*)
115 DAata Mast,
1s+ halx 5D 6 to 10 = disvy and track selectiong,
lé l Emn
2nd hal: o7 = nisk ﬂddrnq~E1° rack
3r? bal+s €2 = Zata with hell or errcr,

Poutine will moritnr ST for data,

c.102 “rack Scope Loops

116 "Irites track, Lrasgs CTAD™
1=+ halt I.oad data for ~ut buffer in SR, press <
?n1 halt Get 0r A to 11 = disk and track celectinn,

nress OONTTITUN,

117 Pead track = %2 A to 11 = Dick and track selection,
o0 = 1 +o irkhibit Printouts

120 "Irite/Read rrack,
1=+ hait+ T.02d data in 2R, DPress COMTNUR,
2nd halt SP 6 tn 11 = disk and track

-3
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121 Read amplifier adjustment program. SRO should bhe
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 nctu

extended Memory.

Subroutine Abstracts

Reference Diagram 11.1

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?22? will be
typed for sync time when running on a PDP-8/s.

isecause of the tolerances of the teletype and computer clocks
these typeouts are not absoclutely accurate. If a typecout
occurs outside of the specified ranges, a scope should bo

used to check the time or speed accurately.

Ranges
DF32 bF 32D
SPH, 6@H, S@H, | 6gH,
RPM 145@8-1550 |1758-1850 1450-155¢ 175¢-185¢ %
CYNC TIME 179-238|178-238 103p-3009 | 10g8-30088 |
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Interface Test (BEGIN)

This is an incremental test of flags, interrupts, crror
condition and status register (Located in core from

425 through 1117)

Disk Address Test - Reference Diagram 11.5

a. Using a wrike 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. lirite 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. 'he 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-



[
.
]
<

5.2.11

(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 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}- 200g locations on each track are

tested with random data.

Data Breaks to Extended Memory (XBANK)

a. wuvank 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

-6-



v.l.2

ERRORS

Error Printout and Description

Disk RPM Test

See paragraph 5.2.1.

Interface and Logic (Halt on Error SWl = 1)

(For more detailed information refer to the listing)

Address Tag Function Tested?

0433 DOES START KEY CLEAR (TRC) TRANSFER COMPLETE Pl

0440 DOES START KEY CLEAR THE (DRL) DATA REQUEST
LATE FF

0444 DOES START KEY CLEAR THE (ADC) ADDRESS CONI'IRMED
FF

0451 DOES START KEY CLEAR TIHE COMPUTER AND DISK EXT
ADDRESS REGISTER

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

0470 DOES THE DCMA INSTRUCTION CLEAR NED?

0476 DOES START KEY CLEAR THE PARITY!FF, UTATUS IO
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 S8KIP 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 RAISE:NED BY SELECTING EM3 WITH THE COMPUTER

0640 DOES THE DSAC INSTRUCTION CLEAR THE AC

0653 CAN (ADC) BE RAISED, WESTED 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

6.1.4

Address Test at Sync Time

GA 0002 Sync 0040 /"ITA" 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 BETWELN
DISK AND COMPUTER

GA = Address that is being tested.

Sync = Contents of Disk Memory Address Register at Sync
(Photo Cell ) Time.

Nddress 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

[t

Track Address Increment and Decode Test

1526 GTXX BTXX

GT
BT

TRACK ADDRESSED
DATA READ

o

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

iialt

(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)

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 DRL = X

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

Data Error Printout

XXXX TK XX DAXXXX GDXXXX BDXXXX

-9-
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RESTRICTIONS
lione

. ISCELLANEOUS

Execution Time

Approximately 30 minutes for PDP-8 or 8/1 60 cycles
Approximately 40 minutes for PDP-8/S 60 cycles
Approximately 55 minutes for PDP-8/S 50 cycles

ROGRAM DESCRIPTION

Discussion

The DF32/DF32D Disk Data Test can be hraken Anun inte

three sections. Section 1 is an interface test between

the disk logic and the computer, testing the disk
instructions, cerror 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 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 bufifer area. 1f the
comparisons test fails the disk address, the good data and

the bad data are printed out.

LISTINGS

~10-



1. 2 FLOW DIAGRAMS

1.1 Basic System Flow

Y

DISK RPM

e
INTERFACE

AND
LOGIC

ADDRESS
TEST

TRACK
ERRORRATIO
TEST

'

PROCESSOR
DATA BREAK
TEST

DATA TEST

READ
RECOVERY
TIME

:

DISK CURRENT
SATURATION
TEST

]

RANDOM
SELECT
TEST

PC XX ‘




11.3 DF32 Data Disk Interface Flow

A
START KEY DEAL NOT INTERRUPT
0 —=(TRC) CHANGE AC ON (TRC)
¥ ] 1
START KEY INTERRUPT
o (DRL) RAISE (NED) ON (NED)
START KEY LOOP
0—e(ADC) RAISE (DRL) i SW3 - 1
! I I
START KEY SKIP ON NO
0—(EMA)&(EA) ERROR DFSE(DRL)
DSAC
NTERRUP
NO INTERRUPT o
¥ Y
DCMA WILL DEAC
0 —=(NED) SKIP ON (ADC?)
START KLY
O PARTIY NO (WLO) OR
STATUS (NFED)
Y ¥
(TRC) FLAG DOES WC AND
ON WRITE CA BREAK
DMAW
0 AC SYNC MARK
! v
NO ERROR
DS (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
GOOD

No Replace No

ARE BAD
IN SAME
SHOE?

SHOE NO
FLYING
RIGHT

DO BAD
HAVE COMMON
SELECTOR

REPLACE
SELECTOR

CHECK
OF READER

BAD HEAD
IN SHOE

Bad Alignment




11

.5

Disk Data Test (Address) Trouble Flow

ADDRESS
SYNC TEST

FAILURE

ADDRESS TEST
AT ADC TIME

GOOD

)9

GOOD

TO TRACK ERROR RATIO TEST



1.6 DF32 Data Test Trouble Flow
DATA
TEST
FAILED
FAIL
Same Address Read . Increase
]S(t)RTOd ___.No 2”8 Iliead No and Bit Failure for —.Yes Dgp‘plng _$Ye Reader
"y Y Ist & 2nd Read ny Gain
Yes Yes l No l No
Bad Reader Data Failure More Failure on .. Decrease
Yes Many Picking Up
Recovery at Start of Errors? Second Read Onl Reader
Time Block s Than First ny Gain
\\l‘o Ni/ Yes No’/ Yes l No
Replace lr;::;:f Yes Dropping Tracks out of Writer
Reader Gain - Only Alignment Bad
- ‘ No ‘
Decrease | Yes L. Check .
Reader (@— P'cg:lg Up Alignment ElgyD'oL
Gain Y of Heads ad s
& No
Bad || Bad [V | One Track
Head Selector Only
‘ Yes i No
Replace] Yes | Common To
Selector Track Selector
Replace
The l
Head No
In Same
No Shoe
l Yes
Shoe Not
Flying Right







/DF32/° W DISK DATA TEST

PALLZ V141  11=AUG=T7D 2119 PAGE 3

/DF32/DF320 DISK DATA TEST

/
/

/SWITCH CONTROLS
/SWITCH@=1 - DELETE PRINTOUTS

/SWITCW1=L = WALT AFTER ERROR

/SW]TCW221 =~ SUBTEST SCOPE LOOP

/SWITCW3=1 = DO NOT EXIT SECTION

/SW{TCWi1=1 = TYRACE (TYPE STARTING ADDRESS OF EACH TEST
/ AS THE PROGRAM ENTERS T

/

/STARTING ADDRESSES
/7877 -~ 8/S ENTRANCE ADDRESS

/2100
/01¢1
72122
/7123
/7124
/2125
/*186
/é1e7
/¢11g
/

/SPECIAL

/7111
/2112
/7113
/7114
/7415
/3116
/2117
/2120
/4121
/7122
/72123
/2124

-

START TEST

ADDRESS TEST

TRACK DECODE TgST

TRACK ERROR RATIO TEST

DATA BREAK TEST

DATA TEST

READ RECOVERY TESY

DISK CURRENT SATURATION TEST
RANDOM SELECTION

STARTING ADDRESSES FOR SCOPE LOOPS
AUTOMATIC SCOPE SETUP

WRITE

READ

ADDRESS WITH BELL ON ERROR

DATA SCQPE (00P

WRITE TRACK

READ TRACK

WRITE READ YRACK

READ AMPLIFIER ADJUSTMENT

ALL DATA PATTERNS ON A PAGE BASIC
QUICK TEST OF gACH TRACK
SR9,10,11 = EXT MEMORY BANK

RESTARY BINARY LOADER (BIN)



¢/OF32/0F320 DISK DATA TEST PALLD vidy 11~aUG=78 2149 PAGE 2

2920 «20
/DISPAYCH TABLE
agze 2132 UISPAT, DISK7A#53

2021 4777 JMS RDREC /READ RECOVERY TES?Y
pp22 7674 LAS

2023 2176 AND (490 /PDP8 ONLY
pp24 754¢ SZA ClLA

2225 5221 JMP -4

Ap26 7892 NOP

p@27 7604 LAS

2230 2176 AND (402

3031 7642 SZA CLA

2232 5026 ‘ JMP =4

Ap33 7000 NOP

2034 7604 LAS

2235 0176 AND (420

2g36 7640 SZA CLA

gp37 5033 . JMP =4

ap40 4775 JMS DK! sD1SC CURRENT SATURAT]ION TEST
2g41 7604 LAS

2242 2176 AND (400

2043 7647 S2a CLA

pp4d 5040 JMP =4

2045 47741 JMS RANDSK /RANDOM SELECTICON
dg46 2955 1S2 ,¢7

8247 5045 JMP =2

p2s0 7604 LAS

2051 4176 AND (422

Je52 7640 SZA CLA

Pp53 5045 JMP =6

2354 5420 JMP | DIsPATY /EXTT
zps5 w098 2

wes56 7402 RLS, X X

aes7 7106 CLL RTL

aQe? 7806 RYL

gpsl 7296 RTL

¥262 5456 JMP 1 RLE

2263 74E2 SLO«8; XX

2064 1173 TAD (JMP DISPAT+22
P65 30231 CCa DISPAT*L

ppet 1172 TAD (TLA CHa

dps7 3771 DCL LETSTe5

agre 117 TEY (IKP

2e71 3767 nCa ROSYNC

Fevz 5443 JME 1 S_0W8



¢DF32/° 20 DISK DATA TEST PALLE  viés 11=AUG=70 2149 PAGE 3

2877 a7?7
/JUMP OFF PQINT
2@77 4003 JMS SLOw8 /BS ENTRANCE ADDRESS
210 5776 JMP RPM /START OF TEST lE, DISC RPM
Ji2l 5766 JMp ATEST /ADDRESS TEST SLOW
@122 5765¢ JMP TXDEC /TRACK DECODE TESTY
2103 57684+ JMP RATIO /TRACK ERRQR RATIO TEST
2184 5763 JMP DBTST=6 /DATA BREAK TEST
21235 8762! JMP DIS«@ /DATA TEST
3186 58221 JMp DISPAT+] /READ RECOVERY TESTY
3107 504D JMP DISPATe20 /D1SC CURRENT SATURATION TEST
3117 5845 JMP DISPAT+25 /RANDOM SELECTION
/
/SPECIAL SCOPE LOOPS
311l 57641 JMP SCOPE /AUTOMATIC SCOPE SETUP
2112 5760 JMP SAWD /WRITE
2113 5757 JMP SARD /READ
2114 5786 L JMp DBEL L +41 /ADDRESS WITH BELL ON ERROR
J115 57851 JMP DBELYL /DATA4 SCOPE LOOP
J116 5754! JMP FILLX=11 /WRITE TRACK
2117 3753 JMP FILLX=6 /READ TRACK
A.2¢ 57521 JMP FllLLx=4 /WRITE/READ TRACK
Jiz1 5751 JMP RDADY /READ AMPLIFIER ACJUSTMENT PROGRAM
a122 5758 JMP WREOX /ALL DATA PATTERNS ON A PAGE BASIC
2123 5747 JMP MARGIN /UICK TEST of EACH TRACK
2124 B7461 JMP XBAAK /B8R 9,10,11=EXT MEMORY BANK

/BIGITAL B8=-18-V

/MESSAGE TYPE~QUT

/CALL WITH A JMS MESAGE

/WITH DATA FOLLCWING

/RETURN FOLLOWING END OF MESSAGE
/CODE(Q2)



sDF32/DF320 DISK DATA TEST

2200
gzel
2202
223
204
2205
a206
P207
3219
g211
8212
3213
p214
2215
p21s

2217
9228
0221
8222
p223
p224
225
B226
2227
2232
2231
8232
2233
2234
@235
0236
0237
2249
go41
p242
0243
3244
0245
B246
2247

2250
2251
2252
2253
#254
0255
2256
azs7?

Q20
agea
7242
12082
3cie
1410
3216
1216
7012
7912
7812
4217
1216
4217
5204
7000

2000
2250
7450
5410
1251
7500
5239
1252
5243
1233
7447
5235
12584
5243
1255
7443
5242
1256
5243
1257
6046
6341
5244
7287
5617

3277
¥740
S840
¥775
212
7776
n24h
4245

«200
MESAGE,

MSRGHT,
TYPECH,

MTP,

PALLE  vidl

2
CLA CMA

TAD MESAGE
DCA 1P
TAD ] 1B
DCA MSRGHT
TAD MSRGHT
RYR
RTR
RTR
JMS TYPECH
TAD MSRGHT
JMS TYPECH
JMP MESAGE=#4
2

2

AND MASKT77
SNA

JMP I 18
TAD M4p
SMA

JMP |‘3
TAD C348
JMP MTP
TAD M3
SZA

JMP '03
TAD C212
JMP MTP
TAD M2
S2A

JME 4¢3
TAD (215
JMPE MYP
TAU U245
T8

JN e
CL =

J¥y 1 TYPECH

/CONSTANTS

MASK? 7,
M&a,
c342,
M3,
c212.
M2
€215,
C245%,

77
-4
347
-3
212
-2
219
245

14=AUG=70 2149 PAGE ¢

/SET C(AC)amy

/ADD LOCATION
/AUTO-INDEX REGISTTER
/FETCH FIRST WORD
/SAVE IT

/ROTATE & BITS RIGHT

/TYPE 17
/GET DATA AGAIN
/TYPE RIGHT HALF
/CONY INUE
/TEMPORARY STORAGE

/TYPL CHARACTER IN C(ACI6-11

/1S 17 END OF MESSAGE?
/YES: EXIT

/SURBYRACT 49

/7<497?

/NO

/YESt ADD 300

/70 CODES (40
/SUBTRACT 3

/1S 1T BERQ?T

/NO

/YESY CODE 43 IS
/LINE-FEED (212)
/SUBTRACT 2

/18 1T ZERD?

/NO

/YEStT CODE 45 IS
/CARRIAGE~RETURN (215)
/ADD 2g8 TO OTHERS 24
/TRANSMIT CHARACTER
/WAIT FOR FLAG

/NOT SET YET

/SETt CLtAR C(AC)
/RETURN



/0F32/0 T 218Kk DATA TEST PAL1® Vidl 11"AUG=70 2119 PAGE 5

i:sd 7442 SIXTYr HLT

ital 7909 NOP

it Y200 NOP /STORE INIT NEXT TIME
i1.3  v2of cLA

{234 L6602 TAD 1 -4 /ADDRESS OF OPERAND
fzs3 3267 DCA ,*2

izas  S670 JMP ] (2

praT g0da 2 /ADDRESS OF OPERAND
r:cr 2272 SIxTY*12 /CHANGING REFERENCE (P)
gL =263 JMP SIXTYe3d

vl 1667 TAD ] SIXTYs? /AC (OPERAND)

pevr 7377 AND (907

g- e 3347 DCA MASKA /000X

I s 1667 TAD | SIXTY+7 /AC (OPERAND)

f:vs u376 AND (2@7p

i:tT 3344 DCA MASKB /00%0

(110 1867 TAD | SIXTY*? /AC (OPERAND)

gio. 4375 AND (@700

gisl 3342 DCA MASKC /8Xx2¢e

7137 1667 TAD | SIXTYe*7 /AC (OPERAND)

g3 4374 AND (70020

71203 3343 DCA MASKD /Xeep

fr3: L1342 TAD MASKC /0X08

fre” 7112 RTR CLL

ol veln RAR /2x00 RS3I ©80x?

dr.u 1343 TAD MASKD /X@xe

2301 712 RTR

gl 7018 RAR

gro4 1344 TAD MASKD+*3 /X3XY RS3I @Xex

Fr.% 3342 DCA MASKC /TEMP STORAGE

11l 2260 1S3 SIXTY /INCREMENT FOR STORAGE
g1t 4270 JMS SIXTYe1D /FIND STQRAGE ADDRESS
crzl 1342 TAD MASKC /76X6X%

Tiz. 3467 DCA ! SIXTY+7 /STORE OPERAND AS SPECIFIED
gzl 1341 TAD MASKB /20X¢

7123 v@Q4 RAL

ixze 7026 RTL /30X8 SL3 Bx02

1% 1340 TAD MASKA /PXDPA*00OX=BXDX

frz: 1344 TAD MASKD#1 /eXDX*606B=6X6X

pIzT 3343 DCA MASKD /TEMP STORAGE

I 2262 1S2 SIXTY /INCREMENT FOR STORAGE
grr. a27¢ JMS SIXTy+182 /FIND STORAGE ADDRESS
7112 1343 TAD MASKD /6X6X

FTIT 3547 DCA | SIXTYe7? /STORE OPERAND AS SPECIFIED
zrze 1373 TAD (SIxTvs+l2 /-0USE KEEPING

prIs 227¢ DCA SIXTv+1l

JrIe 24580 1S2 SIXTY /INCREMENT FOR RETURN
13T 5667 JMP I SIXTY /RETURN

2143 A7 MASKA,» 2

2L 220 MASKB» @

prez 2w MASKC» @

2143 o0 MASKD:» @

Tlas 5069 6260



/OF32/pF320 DISK DATA TEST PAL1D

2373
374
@375
2376
0377

0400
gap1
2402
0403
D404
24025
pacs
2407
9410
9411
0412
2413
pag4
0415
Palbd
2417
2420

272
73¢0
*73%
a27@
2027
péga

7239
1377
37780
1375
3774
1373
3772!
4771
477@
476871
7202
3746
7604
2365
7642
5200
5223

viey 11=AUG=7P 2149

/PDP~-8 DISK MEMORY INTERFACE TEST

PAGE

/RMX5 DISC TESTY
/DISK MOTOR SPEED CHECK USING SYNC MARK
/DISK RPM XXXX RMX5 3/31/67

RPM,  CLA
TAD
DCA
TAD
DCA
TAD
0CA
JMS
JMS
JMS
CLA
DCA
LAS
AND
SZA
JMP
JMP

(ADDR&L77 289 1S2
ADDINC

(=23

cre

(TABL

ADDR

SPEED
SYNCT

CONV
END

{400
CLA

RPM
BEGIN+2

PAGE 6



/0F32/D° ) DISK DATA TEST PALL1D viay 11~aUGn7p 2119 PAGE 7

DEFINE NPAGE
CJMP 1 (,+20087600>
DEFINE HALT

<JMS ERADD>

/
/FLAG TEST (CLEAR)

2421 6601 BEGIN, DCMA /CLEAR MAR, PE DONE, NED
p422 6611 DCEA /CLEAR EXT ADDRESS REGISTER
2423 4764 JMS SCOPEA
ga24 6622 DFSC /SKIP ON FLAG
2425 7410 SKP
HALTY /FLAG SHOULD BEEN GCLEARED BY START
2426 4763 JMS ERADD
2427 47641 JMS SCOPEA
/
/TEST NO DRL
2430 6616 DEAC
P43y 1362 AND (4
2432 7440 SZA
HALY
2433 4763 JMS ERADD
ga3s 4764! JMS SCOPEA
/
/TEST NO ADC
2435 6612 DSAC
Ba3e 7412 SKP
WALT /START NOY CL ADC
2437 4763 JMS ERADD
2440 4764 JMS SCOPEA
/
/EXT ADDRESS CL BY START KEY
2441 6616 DEAC
pas2 11361 AND (3778
0443 7440 SZA
HALT
P444 4763 JMS ERADD
9445 4764 JMS SCOPEA
/

/INTERRUPT - TEST
2446 4760 JMS CLFLAG /CLEAR PD FLAGS



/0F32/pF32p DISK DATA TEST PALLR  ViAl 11-AUG"70 2119 PAGE 8

B4as7
2450
3451

9452
0453
2454
2455

2456
2457
gasg
P46l
2462

2463
D464

p463
Da6s
2467
8470

2471
2472

2473
3474
2475
2476
2477
2500
2521

25¢2
25023
J524
2525
2506
2527
2519
2511
3512

2513
0514

6001
5253
6202

47631
6222
4764
6611

6601
6616
70300
p3I%7
7440

4763
4764

6616
7009
2356
7440

47631
47641

7249
3755
72402
37541
6605
6622
7412

47631
7902
27531
5374
2753
5306
2753
5310
6822

4763
47642

10N
JMP 4 #3
10F
HALTY
JMS ERADD
10F
JMS SCOPEA
OCEA
/
/WILL DCMA CL NED
DCMA
DEAC
NOP
AND 42
SZA
HALY
JMS ERADD
JMS SCOPEA
/
/NO PARITY STATUS BITY
DEAC
NOP
AND (1
SZA
HALT
JMS ERADD
JMS SCOPEA
/
/DISK MEMORY ADDRESS WRITE
/ (DMAW) (DFSC)
CLA CMA
DCA 1ACwW
CLA CMA
DCA WC
OMAW
DFSC
SKp
HALT
JMS ERADC
NOP
182 C
JMP
152 CTD
JMP
1Sz CF
JMP =1
pDFsC
WALT
JMS ERADD
JMS SCOPEA

/INTERRUPT ON

/INTERRUPT UP
/INTERRUPY

/NED CR Wl 0 SET

/PARITY STATUS B]T UP

/MEMORY | OCATION ZERO
/AC=7777

/WORD COUNT=7777
/START WRITE ONE WORD
/SK1P ON FLAG

/FLAG UP TOO SOON

/18 MILL SEC
/36 MILL SEC
/%4 MILL SEC

/SKIP ON FLAG
/FLAG UF NOT AFTER 54 MILL,

SEC,



/DF32/0

7 DISK DATA TEST PALY

0515
8516
¥517
0529
%21
2522
2523

0524

2525
2526

8527
2530

9531
0532
2533
2534
2535
n536
0837

0542
2541
0542
2543
0544
9545
2546
2547

9850

7242
37541
7240
660%
6622
5321
7440

4763

4764
6621

4763
4764

7240
37841
7240
3755
6603
6622
7410

47631
2753
5341
2753
5343
27531
5345
6622

47631

/1S AC CLEARED BY DMAW?

CLA
0Ca
CLA
OMAW
OFsC
JMP
SZA
HALY
JMS ERADD

/
/1S ERROR SYILL CLEARED?

0

CMA
wC
CMA

=1

viél

JMS SCOPEA

OF SE
HALT
JMS ERADD

JMS SCOPEA

/

11~AUG=70 2149 PAGE 9

/QNE WORD
/10T SHOULD CLEAR AC
/WALIT FOR FLAG

/AC NOT CLEARED

/PARITY ERROR FLAG UP

/D1SK MEMORY ADDRESS READ

CLA
DCA
CLA

DCA 1ACW

OMAR
DFSC
SKP
HALT
JMS ERADD
1S2

JMP
152
JMP
152
JMP
DFSC
HALY
JMS ERADD

CMA
wC
CMA

CcTD
1
cTD
=1
cYD
=1

/READ ONE WORD
/MEMORY LOCATION ZERO
/START READ ONE WORD
/SKIP ON FLAG

/FLAG UP TQO SQON

/18 MILL SEC
/36 MILL SEC
/54 MILL SEC

/SKI1P ON FLAG
/FLAG NOT UP AFTER 54 MILL SEC



s0F32/0F320 DISK OATA TEST PALLE  vid)
NPAGE
2551 5752 JMP 1 (,+2008&7600
2882 3620
2553 6611
2854 775D
2555 7751
9856 0991
2557 @@€2
2562 46803
2561 3770
P82 <904
2563 5600
2564 5855
9545 p4Q@
pS66 6617
@567 4271
a870 4235
9871 5701
g872 5754
as73 6733
2574 6623
2875 77%8
2576 5746
@577 2354
0600 PAGE
/1S AC CLEARED By DMAR

J622 4777 JMS SCOPEA
pee1 V240 CLA CMA
2622 776! DCA WC
PeeI 7240 CLA CMA
ae0s 6603 DMAR
2625 6622 DFSsC
ge2s 5295 JMP =1
3427 7442 SZA

HALT
2618 4775 JMS ERADD
2611 4777 JMS SCOPEA

11~AUG=72 2149

/ONE WORD
/107 SHOULD CLEAR AC
/WALT FOR FLAG

/AC NOT CLEARED

PAGE 19



/OF32/0t

DISK DAYTA TEST PAL1D viéy 11~AUG=7p 2119 PAGE 11

2612
2613
Peid

2615
0616
2617
0620
2621

pe22
2623

pe24
9625
2826
2627
9630
0631

2632
2633

6631
6615
74402

47751
7244
6615
7040
7440

47751
47771

7200
1374
6615
6616
2373
7450

4775
4777

/LOAD EXTENDED ADDRESS
/DOES "DEAL" CHANGE THE AC?

DCMA
DEAL /107 SHOULD NOT CWANGE AC
SZA
HALT /AC SHOULD BE ZERO
JMS ERADD
CLA CMA /AC=7777
PEAL /SHOULD NOT CHANGE AC
CMA
SZA
HALT /AC SHOULD BE ZERO
JMS ERADD
JMS SCOPEA
/
/RAISE NED (NON EXISTANT DISC)
CLA
TAD (3000 /EM3
DEAL /SELECT EM3
DEAC
AND (2 /NED STATUS
SNA
HALY /EM3 DID NOT RAISE NED
JMS ERADD
JMS SCOPEA

/



/2¥32/0F320 DISK DATA TEST PALL? vidy 11~AUG=72 2149 PAGE 42

/DOES 6612 CLEAR THE AC? (DSAC)

2434 6611 DCEA
2835 7242 CLA CMA /SET AC TO SEVENS
2635 6612 DSaAC
2637 7442 S2A
HALT /HALT BECAUSE AC NOT ZERO OR ADC UP
2640 4775 JMS ERADD
2641 4777 JMS SCOPEA
/
/WILL DEAC SKIP DURING DATA BREAK?
ded42 6611 DCEA
2643 37761 pDCa wC
psas 37721 DCA IACW /ONE WORD
2645 6605 DMAW
0646 6616 DEAC
647 7410 SKP
2659 5254 JMP %4
2651 6622 DFsC
2652 5246 JMP , =4 /DID NOT SEE ADC PULSE
HALT
2653 4775 JMS ERADD
2654 4777 JMS SCOPEA
/
/CHECK TO SEE IF WRITE _OCKX OR NED = (1)
2655 6611 DCEA
2656 6616 DEAC /READ STATUS
2657 7002 NOP
2642 7006 RTL
2661 7430 SEZL
HALT /AC3 UP WRITE LOCK OUT Sw!TCH
2662 4775 JMS ERADD
2663 4777 JMs SCopPEA
/
/TEST WRITE LOCK QUT
2664 72490 CLa CMA
2665 3776 0Ca «C
3666 6605 DMA
2667 6622 OFsC
2670 5267 JMP =1
Ja7L 6616 DEACT
2872 7090¢ NOP
2673 2373 AND (2
2674 744C SZA
HALT
2675 4775 JMS ERADD
NPAGE

2874 5771 JMP 1 (,+20247620



¢DF32/07 20 DISK DATA TEST PAL1E  vVid} 11nAUG=72 2149 PAGE 4

8771
2772
2773
2774
8775
8776
¢777

1000
1001
1022
1203
19024
1095
1ee6
1807
1010
1911
1012
10913
1014
1915
1216
10817
1028

1000
7751
0002
002
5600
7750
5055
1000

4777
6611
7240
37761
7240
3775
6625
6622
5207
7209
17761
76403
4774
17751
7440
47741
4777

6611
7300
3773
6616
7800
7700
7410
5234
2773
5224

47741
17730
7450

4774!
4777

6611
7200
3773
6616

PAGE

/DOES DISK BREAK TO RIGKT LOC
JMS SCOPEA
DCEA
CLA CMA
DCA WC
CLA CMA
DCA JACW /WRITE ONE WORD
OMANW
DFSC
JMP 471
CLA
TAD WC
S2A CLA
JMS ERADD /WORD COUNT NOT CORRECT
TAD IACW
S2A
JMS ERADD /ADDRESS CONTROL WORD NOT CORRECT
JMS SCOPEA

/
/DEAC READ DISK EXTENDED ADDRESS
/CNECK FOR SYNC MARK
/CHECK FOR ADDRESS COMPaR
OCEA
CLA CLL
DCA CTD
DEAC
NOP
SMA CLA /SYNC?
SKp /NO
JMP ,+4 /YES
15z CTD /L00P
JMP 05§
HALT /NO SYNC PULSE

JMS ERADD
TAD CTD

SNA

HALT 7SYNC OR NED ALWAYS UP
JMS ERADD

JMS SCOPEA
/
/CHECK FOR NO ADDRESS COMPARE PULSE

DCEA

CLa

DCA CY¥D
DEAC /SKIP ON ADC



/0F32/DF320 DISK DATA TEST PALLD Vidy 11=AUG=7P
1044 7410 SKp
HALT /ADC PULSE
1p45 4774 JMS ERADD
10456 2773 1S2 CYD
1047 5243 JMP =4
1950 4777! JMS SCOPEA

2149

PAGE 43=3%



JOF32/0 D DISK DATA TEST PAL1®  vidl 117AUG=72 2119 PAGE 44

/CHECK THAT DMAC DOES NoT SkI!P ON DONE FLAG

1951 6611 DCEA
1252 7242 CLA CMA
1053 3776! DCA wC /ONE WORD
1854 3775! 0CA [ACW
1955 6605 OMAW
1956 6622 DFsC
10587 5254 JMP =]
1060 6626 DMAC /FLAG 1S SETY
1961 7410 SKP
HALT /DMAC SKIPPED
1062 4774 JMS ERADO
1263 4777 JMS SCOPEA
/
/WILL THE DISK WONOR AN INTERRUPT ON DONE
1g64 6611 DCEA
1965 4772! JMS CLFLAG
1266 1371 TAD (JMP 1 [,+41
1067 3701 DCA @081
1072 7240 CLA CMA
1271 37761 DCA WC
1872 6605 OMaAW
1073 69004 10N
1874 6622 DFsC
1175 5274 JMP =1 /DONE FLAG
HALT
1076 47741 JMS ERADD
1877 4777 JMS SCOPEA
/
/INTERRUPT ON NED
1100 4772 JMS CLFLAG
1191 1370 TAD (3020
1102 6615 DEAL
1183 7200 CLA
1124 1367 CTAD (JMP I [ ,+5
1105 3201 DCA ©PO1 /INSTRUCTION TO BE EXECUTED ON INTERRUPT
1186 6001 ION
1187 7000 OPR
HALT /NO INTERRUPT ON NED
1110 4774 JMS ERADD
1111 4777 JMS SCOPEA
1112 6611 DCEA
113 6601 DCMA
1114 7624 LAS
1115 7366 AND (4090 JSWITCH 3
1116 7642 SZA CiLA
1117 5765 JMP BEGIN /L00P ON INTERFACE TEST

PAUSE



/OF32/DF320 DIsk OATA TESTY PALLP Vil 11~AUG=72 2149

1128
i121
1122
1123
1124
1125
1126
1127
113@
1131
1132
1133
1134
1135
1136
1137
1140
1141
1142
1143
1144
1145
1146
1147
115¢@

1151

7030
4777
6611
1364
3763
7204
1763
4762
6616
7500
5338
6626
3764
1761
7244
17631
745¢
5347
476Q"
76084
2357
7440
53258
2763
5325

5756

/TAPE 2
/CHECK FOB ALL ApDRESS - SYJUC WRITE
/NOT USING DATA BREAK 4p83=-7777
ATESY, OPR !
JMS SCOPEA
0CEA
TAD (4900
DCa GA
CLA
TAD GA /1ACWEl
JMS WONEW?7
DEAC
SMA /SYNC PULSE
JMP .*2 /NQ
OMAC « /YES - READ MAC
DCA BA
TAD BA
CIA
TAD GA
SNA
JMP %6
JMS ERSYNC /ASGO0D BA=zBAU
LAS
AND (102920
SZA
JMP "21
1S GA
JMP =23
NPAGE
JMP 1 (.,+20087600

PAGE 15



/DF32/0C

D DISK DATA YEST PALL
1156 1207

157 1209
1162 6129

1161 6621
1162 5009
1163 6622
1164 47200
1165 9421
1166 2427
1167 5544
1170 3209
1171 5545
1172 4609

1173 6611
1174 5600
1175 7751

1176 7758
1177 5955

1200 PAGE

1200
1221
1222
1203
1224
1225
1206
12e7
121¢
1211
1212
1213
1214
1215
1216
1217
122@
1221
1222
1223
1224
1225
1226
1227
1232
1231
1232
1233
1234
1235
1238
1237

4777
6611
1376
37751
3774
720¢
773
1774
3200
7240
3772
72492
3771
1002
6603
6622
Y410
5224
27731
5217
6616
7002
7500
5224
6626
3770
1770
7341
2774,
{7741
7450
5252

8 vidl

11=AUG~7R 2119

/CHECK ALL ADDRESS SYNC READ
/NOT USING DATA BREAK Pp@@ T0O 3777

JMS
0cEA
TAD
DCA
DCA
CLA
DCA
TAD
0CA
CLA
0CA
cLa
0CA
TAD
DMAR
OFSC
SKP
JMP
1S2
JMP

DEAC

OPR
SMA
JMP

oMaC

0Ca
TAD
Cla
152
TAD
SNA
JMP

SCOPEA

(4000
KA
GA

trC
GA
geoe
CMA
WC
CMA
[ACW
PRz

43
cTe
=4

=3

BA
BA

GA
GA

*13

/TIMES COUNTER
/INITIAL ADDRESS=20820

/ADDRESS ON DISK
/STORE IN ZERO

/0NE WORD

/START READ

/SKIP ON FLAG
/NQ
/YES

/READ STATUS
/SYNC PULSE

/NO .
/YES - READ ADDRESS

/COMPARE WITH GOOD
/NO

PAGE 16



/DF32/pF320 DISK DATA TESTY

1240
1241
1242
1243
1244
1245
1246
1247
1250
1251
1252
1253
1254

4767
76024
v366
74507
5252
7280
1774
1365
3774
52085
27751
5205
47771

PALLD vidl 11=AUG=72 2149 PAGE 16+

JMS
LAS
AND
SNA
JMP
CLA
TAD
TAD
DCa
JMP
182
JMP
JMS

ERSYNC
(1200

V6

KA /YES - HAVE WE CHECKED ALL
y 46 /NO - (0OP
SCOPEA /YES



JDF32/1 D DISK DATA TEST

1255
1256
1257
1260
1261
1262
1263
1264
1265
1266
1267
1270
1271
1272
1273
1274
1275
1276
1277
1398
1301
1302
1303
1324
1305
1306

1327

1319
1311
1312
1313
1314
1315
1316
1317

6601

6611
7289

37740
720¢
1364
3772
3771
1774
6605
6622
5269
2774
7220
6626
3770
1773
7041
1774
74508
5314
4763
7604
£366
7450
5314
7208
1774
1368
3774
5261
1774
7449
5261
4777

PAL18  vidy

11=AUGT7Q 2149 PAGE 17

/CHECK FOR ALL ADDRESS INCREMENTS USING DATA BREAK

/TRACKS 2@g@ Y0 7777

/

DCMA
DCEA

CLA

DCA GA
CLA

TAD (-2
DCA WC
DCaA [ACW
TAD GA
OMAW
DFSC

JMP "1
1S2 GA
NOP

DMAC

DCA BA
TAD BA
cla

TAD GA
SNA

JMP 4 *13
JMS BADADD
LAS

AND (1020
SNA

JMP %6
cLA

TAD GA
TAD (=1
DCA GA
JMP =32
TAD GA
SZA

JMP =35
JMS SCOPEA

/CLEAR D1ISC ADPRESS AND FLAGS
/CLEAR D1SC EXTENDED ADDRESS

/SET ADDRESS T0 ©

/WORD COUYNT=2

/FETCH D1SC ADDRESS

/WRITE 2 WORDS

/WRITE COMPLETE?

/NO WAIT

/INCREMENT GOOD ADDRESS FOR COMPARE

/READ DISC ADDRESS
/SAVE D1sC ADORESS

/8RING UP DISC ADDRESS

/SUBTRACT DISC ADDRESS FROM GOOD ADDRESS

/D0 ADDRESSES COMPARE
/N0, GO TO ERROR

/YES, LOAD ADDRESS
/END?

/N0, RETURN

/YES, EXIT



/DF32/DF32D0 DISK DATA TEST

1320

1362
1363
1364
1365
1366
1367
13780
1371
1372
1373
1374
1375
1376
1377

1400
1401
1402
1403
1404
14025
1406
1497
1412
1411
1412
1413
1414
1415
1416
1417
1422
1421
1422
1423
1424
1425
1628
1427
1432

5762

1402
6316
7776
7777
1000
6109
6621
7754
7752
6603
6622
6600
4900
5085
1400

4777
70092
6611
7247
1376
3775
3774
7200
1774
6615
7249
4773
6616
2372
3771

LA P
M

7244
1774
7644
477
17741
1367
2775
5206
4777

NPAGE
JMP ]

PAGE

PAL18 vidy

(4200876802

11-AUG~70 2149

/TRACK INCREMENT ADDRESS TESTY

TKING»

JMS SCOPEA
NOP

OCEA

CLA

TAD (=7
DCa CTA
OCA GT

CLaA

TAD GT
DEAL

CLA CMA
JMS WONEW?
DEAC

AND (35720
DCA 87

TAD BY

Cla

TAD GT

SZA T4
JMS EYRACK
TAD GT

TAD (1£0
1Sz ©TA
JMP TKiING*S
JMS SCOPEA

/6000 TRACK

/L0AD TRACK ADDRESS

/WRITE ONE WORD
/READ TRACK ADDRESS
/TRACK MASK

/BAD TRACK

/COMPARISON TRROR

PAGE 18



JOF32/0F 9 DISK DATA TEST PALLD Vil 11~AUG=70 2149 PAGE 19

1431
1432
1433
1434
1435
1436
1437
1440
1441
1442
1443
1444
1445
1446
1447
1450
1451
14582
1453
1454
1455
1456
1457
1460
1461
1462
1463

6611
6601
1366
3775
37651
7001
37641
1363
3762
1361
3760
6626
1357
6685
6622
5247
27651
2764
2775
524¢
6611
1366
3775
37741
66a1
730@
3756

/CHECK TO SEE THAT ALL TRACK ADDRESSES CAN BE DECODED

/TH1S ROUTINE WRITES ThHE TRACK ADDRESS IN THE FIRST
/AND LAST WORDS ON EACH TRACK THEN READS THEM BACK

/AND COMPARES THEM

/1F AN ERROR PRINT 0QUT QCCURS GT IS THE ADDRESS EXPECTED
/AND BT IS THE ADDRESS READ

/
/
TKDEC, DCEA /CLEAR TRACK ADDRESS
DCMA /CLEAR D1SC ADDRESS
TAD (=20
DCA CTA /SET TRACK COUNT
DCA OUTBUF /FIRST DATA WORD=g
1AC
DCA OUTByUF+1 /SECOND DATA WORDs}
TKWT, TAD (-2°
DCA WC /SET WORD COUNT FOR 2 WORDS
TAn (OUTBUF-1
DCA [ACw /SET BEGINNING ADDRESS
DMAC
TAD (3777 /BRING IN DISC ACDRESS AND MODIFY
DMAW /WRITE THE LAST wORD OF
OFsC /ONE TRACK AND THE F]RST
JMP -3 /WORD OF TWE NEXT TRACK
1S2 CUTBUF /INCREMENT DATA
1S2 OUTRUF+}
1S2 CTA /INCREMENT TRACK COUNTER
JMP TKWT
DCEA /CLEAR TRACK ADDRESS
TAD (=202
DCA CTA JSET TRACK COUNT
DCA G7 /SET COMPARE WORD=®
DCMA /CLEAR D1SC ADDRESS
CLA CLL
DCA CTADC



/DF32/0F320 DISK OATA TEST PALLD Viel 11=AUG=7D 2119 PAGE 20

tasd 27567 TKRD, 1§2 CTADC

L4863 7204 CLA

23185 17561 TAD CTADC

L4537 7423 SNL

472 1355 TAD (3776

L4771  3756! 0CA CTADC

1472 1361 TAD (OUTBUF-1

1473 37681 DCA [ACwW

Lav74 7240 CMA

1473 3762! DCA WC

1476 1756 TAD CTADC

1477 6623 DMAR

-330 6622 DFSC

1831 5309 JMe -1

L1322 7219 CLA RAR

1333 37541 DCA CTB

1524 1765 TAD OUTBUF

1525 7044 cla

1326 17740 TAD GT

1537 7443 SZA

1318 5323 JMP TKERR

L3141 7322 cLA CLL

1512 1754 TAD CT8

1513 7004 RAL

1314 7220 CML

315 7420 SNL

L5145 5264 JMP TKRD

1317 2774 1S2 G7

1520 27715 1S2 CTA

1321 5264 JMP TKRD

2822 5330 JMP 6

1223 veae TKERRs CLA

L3234 1765 TAD OYTBUF

<525 3771 pCa BT

L2245 4773 JMS ETRACK

L2827 5312 JMP =15
NPAGE

1332 5753 UMP 1 (,+20047002



JOF32/0° % 21SK DATA TEST PALLD vidl 11=AUG~70 2149 PAGE 2%

L8%3 1609
854 3661
833 3776
L824 4627
.8%7 3777
c8ad 7751
X1 4777
28> 7750
&A3 7776
1834 7001
-%555 7000
S8ab 7760
%57 4100
ce13 6000
871 6624
.%72 3700
<873 5700
L87d 6623
875 6610
%78 7771
L5777 5285
1600 PAGE
/CHECK FOR NO MORE THAN. ONE ADC PER REY
/DETECT FALSE ADDRESS COMPARE
¢TH1S ROUTINE FINDS ]TS OWN ISZ TIME AND SHOULD WQRK IN ANY MACHINE
Le3% 4777 JMS SCOPEA
Lsdl 7009 FCOM, NOP
Lsd2 6611 “DCEA
c+23 7200 CLA /SET UP TO FIND 1S2
L4331 37760 DCA GA /TIME
t:p% 7209 CLA
ads 1776 TAD GA 4
<237 47751 JMS WONE /START=REFERENCE
1618 6622 DFSC i /DONE FLAG
St 5210 JMP ;1 /FOUND REFERENCE
L5122 7209 CLA
143 17760 TAD GA
te14 4775 JMS WONE /LOOK AGAIN
4.5 7200 CLA
ettt 37740 DCA CTC /CTC=HOW LONG
LsLT 6622 DFSC
L:27 7410 SKP
w421 5225 JMP  +4 /FOUND SECOND TIME
w232 2774 1§52 C7C
1423 5217 JMP -4
HALY /T00K OVER 40 MILLISEC /REF
cs24 47730 JMS ERADD
435 v24¢ CLA
Lizd 17740 TAD CTC /HOW LONG
Le2T 7344 CMA
SavY 1372 TAD (6 /ADD
S43L 3371 NCA (XX /TEM STORAGE



/0F32/DF32D DISK DATA TEST

1632
1633
1634
1635
163¢
1637
1649
1641
1642
1643
1644
1645
1646
1647
1659
1651
1652
1653
1654
1655
1656
1657
14660
1661

723¢
1776
4775
€622
5235
7222
17761
47751
1371
37741
6622
5250
477!
5232
27741
5244
6622
5252
2776
5232
7604
367
7640
5766

FALCOM,

PALLE vVidl

CLA

TAD GA
JMS WONE
OFSsC

JMP =3
CLA

TAD GA
JMS WONE
TAD (XX
pCa CYC
pFSC

JMP *3
JMS TEXTE
JMP FALCOM
1S CTC
JMP =5
DFSC

JMp =1
182 GA
JMP FALCOM
LAS

AND (4002
SZa CLA
JMP ATEST

11~-AUG-70 2149 PAGE 22

/ADDRESS
/WRITE 1IN
/FLAG = DID IT

/D0 IT AGAIN

/FALSE COMPARE. FLAG BEFORE [SZ QUY

/1S AND CHECK FOR FLAG

/INCREMENTY aANDrEgs
/TRY ALL ADCRESS

/L0QP ON ADCRESS TEST



/0F32/DF

pIsK DATA TEST PALL

1662

1765
1766
1767
1779
1771
1772
1773
1774
1775
1776
1777

2328
2001
2002
2003
20024
2005
2206
2007
2210
2211
2012
2013
2014
2015
2e16
2017
2020
2021
2222
2023
2p24
2025
2026
2827
2039
231
20232
20833
27234
235
2e3s
2237
2nag
2241
242
2243

5765

2000
1120
2400
6130
7402
An06
5600
6603
2665
6622
5055
2000

4777
7200
1376
3775
1374
3773
1372
3771
1379
3767
1366
37209
37651
3764
7240
47631
7777
4762
47611
1360
3773
1357
3767
1356
3774
1355
3775
4777
7604
354
7647
5202
47531
7604
'.1354
7640

NPAGE
JMP 1 (,+200

PAGE

/

/ROUTINE TO

/

RATIO0r UMS
CLA
TAD
DCA
TAD
DCa
TAD
0CaA
TAD
DCA
TAD
DCA
DCA
DCA
CLA
JMS
7777
JMS
JMS
TAD
DCA
TAp
0CaA
TAD
pCa
TAD
DCA
JMS
LAS
ANS
SZa
JMP
JMs
LAS
AND
SZA

2 vidl 11=AUG»7Q 2149 PAGE 23

87600

DETECT TRACK WITH WIGH ERRQR RATIO

SCOPEA

(RPAGE+128377 282 JMP

JEQUAL YO (JMP RPAGE+123JMP ,-1)

RPAGE+13 /SKIP ON DONE

(JMS 1 B8P0 /70 CORRECY TRACK COUNT ON NO ERRORS
RPAGE+11 /READ ROUTINE

(1S 1 [KA /INS ERRQR CT

COMA#11 /COMPARE ROUTINE

(NOP

RPAGE+10

(TKTST /INCREMENT KA ON ERROR
eo0Q

ERRTK /TRACK COUNTER

KA JERROR COUNT PER TRACK
CMA

FlLL

wDISK /WRITE THE DISC

CKRDO! /READ AND INCREMENT ON ERROR
(JMS T C(STATUS

RPAGE+11 /RESTORE

(DFSE

RPAGE+19

(JMS | [ERRCOM

COMA+11 /RESTORE

(RPAGE+108377 2080 JMP /IMP =3
RPAGE+13

SCOPEA

(402 /SW3

CLA

RATIO /LOOP ON RATIOQ TeST
DBTST /3 CYCLE BREAK TEST
(400

CLA



/DF32/DF32D0 DISK DATA TEST

2044

2045
2246
2247

28s5¢2
2051

5240

4777
7247
4763

pgae
4752

PALLE Vil
JMP =4

11-AUG~72
/DATA BREAK TEST

2139

PAGE 23-~1

/ROUTINE To WRITE READ COMPARE AND CHECK READ DISK

DISKC

JMS SCOFEA
CLA
JMS FILL

2029
JMS DISK



/DF32/0F

DIsK DAYA TYEST

2052
2053
2¢54
2@55
2256

2057
2060
2061
2062
2063
2064
2265
2066
2067
2¢70
2071
2e72
20273
2874
2075
2276
2077
2120
2101
2122
2183
2104
2195
2106
21@7
211@
2111
2112
2113
2114
2115
2116
2117
2120
2121
2122
2123
2124
2125
2126
2127
232
2131

[SE. PR SN

O
(PR RIR
> NEV IFRAES

(3]
o

4777
1285
4763
7777
47521

4777
1255
4763
reoa
4752
4777
1267
47631
7872
4752
4777
1267
4763
w747
475821
4777
1351
4763
2525
4752
47771
1306
4763
yea2
47521
4777
1359
4763
4001
47521
4777
1347
3346
a7
47451
4752
2346
5321
7604
3354
74472
5245
4020
4744
2743
6611
6601
5742

DISK7

DISK74A,

PAL1®  vi4l 11~AUG~70 2119

JMS SCOPEA
TAD DISk7+3
JMS FILL
7777

JMs DISK

JMS SCOPEA
TAD D1SK7+3
JMS FILL
0000

JMS DISK
JMS SCOPEA
JMS FlLL
7870

JMS DISK
JMS SCOPEA
TAD =3
JMS FILL
p7e7

JMS DISK
JMS SCOPEA
TAD (5252
JMS FILL
2525

JMs DISk
JMS SCOPEA
TAD ,*2
JMS FILL

JMS SCOPEA
TAD (3776
JMS FILL
42e1

JM§ DSk
JMS SCOPEA
TAD (=2¢
DCA (XX
JMS SCOPEA
JMS RANFIL
JMS DISK
1S2 (XX
JMp =3
LAS

AND (400
S2A

JMP DISKD /L00P ON DATA TESTY
JMS DISPaT
JMS ENDCY
1Sz END
OCEA

DCMA

JMP BEGIN

PAGE 24



/0F32/DF32D DISK DATA TESY

2137
2142
2143
2144
2145
2146
2147
2150
2151
2152
2153
2154
2155
2156
2157
2160
2161
2162
2163
2164
2165
2166
2167
2170
2171
2172
2173
2174
2175
2176
2177

7000
2421
6617
5657
4627
7402
776¢
3776
5252
2200
2205
34p0
5225
4541
6621
4542
3504
5100
5033
6600
6626
4504
3625
7000
3655
2543
3626
4400
3630
5227
50858
2200

PAGE

PAL108
NOP

viey

11~AUG=72 2149
/COMPLETED DISK TEST

PAGE 24-1



/0F32/0F

Y DIsK OATA TEST

2200
2201
2202
2293
2204

2205
2286
2207
2219
2211
2212
2213
2214
2215
2216
2217
2220
2221
2222
2223
2224
2225
2226
2227
2230
2231
2232
2233
2234
2235
2236
2237
2240
2241
2242
2243
2244

7000
4777
4776
5600
7000

7402

4611

47751
4774
7290
1373
3772
1371
3001
1370
3002
4767
4245
4766
4765
47641
4763
4245
4245
4766
4765
4765
47641
4764
a763!
4763
2772
5221
6@02
6622
5242
5605

DISK,

PALY

NOP
JMS
JMS
JMe
NOP

/DATA BREAK

DBYST,

XX
DCEA
JMS
JMS
CLA
TAD
DCA
TAD
DCA
TAD
DCa
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
1S2
JMP
10F
pFsC
JMP
JMP

2 viél 11=AyGe72 2149 PAGE 25
DWRCO! /DISK WRITE READ OUT IN
cxgoox /CHECK READ DISKk OUT IN
I DISK

TEST FOR DIsK

CLFLAG
WONEW? /SET FLAG

(7760 /CLA GMA FOR PDPB8S

KA
iJHS 1 CWTRK

(JMP 1 0OQ29
2002
WTRK
1S2TST
ROT17S
ROT2TS
TADYST
JMSTST
[S2TSY
IS2TSY
ROT4TS
ROT2TS
ROT2TS
TADTST
TADTSTY
JMSTSY
JMSTST
KA
DBYST+14

=1
I DBTST



/OF32/DF320 OISK OATA TEST PALLD vidl 11-AUG~T7D 2149 PAGE 26

/PROCESS OR TEST FOR DIsSK
/TESTS ARE RUN WHILE WAITING FOR INT

/1Sz TEST ABOUT 61 MILLISECONDS
2245 74022 1S27sT, XX

2246 7049 CMA

2247 3762 DCA TEMPS
2250 3741 DCA TEMP2
2251 3760! DCA TEMPY
2252 2764 1§52 TEMPY
2253 2764 1S2 TEMP2
2254 5252 JMP -2

2285 1761 TAD TEMP2
2256 7440 SZA

2257 7482 HLT /COMPUTER BALD
2262 724¢ CLA CMA

2261 1760 TAD TEMP1
2262 7440 SZA

2263 7482 WL T /COMPUTER BAD
2264 2762 1S2 TEMPS
2265 7410 SKP

2266 5251 JMP ISZTST*4
2267 5645 JMP 1 1SZTST
2368 2641

2361 2642

2362 2645

2363 2600

2364 2434

2365 2416

2366 2400

2367 2651

2372 5409

2371 45490

2372 6600

2373 7769

2374 5000

2375  440C

2376 3504

2377 34082

2427 PAGE
JROTATE 4 TEST ABOUT 87 MILLISECONDS

2433 7402 ROTLTS, XX

242 17717 TAD TIwR2

2402 7132 STL RAR

26423 7324 RAL

403 7420 SNL

242 7432 LY /COMPUTER BAL
2aes 704y cMa jal

20T 77T TAD TIME2

2410 7448 S2a

24 7a22 HLT /COMPUTER B2l

24 2777 1S2 TIMPR2



/0F32/DF Y DISK DATA TEST PAL1D vidy 11-AUG=70 2119 PAGE 26-1
2413 8201 JMP ROT1TSeq
2414 7200 CLA

2415 5600 JMP ] ROT1TS



/0F32/0F32D0 DISK DATA TEST

2416
2417
2420
2421
2422
2423
2424
2425
2426
2427
2430
2431
2432
2433

2434
2435
2436
2437
2440
2441
2442
2443
2444
2445
2446
2447
2450
2451
2452
2453
2454
2455
2456
2457
2460
2461
2462
2463

7492
1777
7136
7012
7439
7402
7041
17771
7449
7402
27771
5217
72282
5616

7402
3776
1775
7104
74303
7804
37751
17741
1775
3774
1774
3773
1774
1776
7344
1773
7440
7402
2773
7232
27761
5250
7292
5634

/ROTATE
ROT27S,

PALLD

Vidl 11-AUG=7g

2 TEST ALSO ABOUT 67 MILLISECONDS

XX

TAD
cLL
RTR
SZL
LT
CMA
TAD
S2A
LT
152
JMP
cLaA
JMP

TEMP2
RTL

/COMPUTER BAD
[AC
TEMP2

/COMPUTER BAD
TEMP2
ROT2TS+1

] ROTZ2TS

/TAD TEST ADD EVERY COM TO RAN NO
/ABOUT 86 MILLISECONDS

TADTST,

XX

DCA
TAD
CLL
SEL
1AC
DCA
TAD
TAD
DCa
TAD
DCA
TAD
TAD
CMA
TAD
SZa
HLT
1S2
NOP
1S%
JMp
ClA
JMp

TEMP3
PRANY
RAL

PRAN1
PRAN2
PRANY
PRAN?
PRAN2
TEMP4
PRANZ
TEMPY
TAC

TEME4

/COMPUTER BAD

I TADTST

2119

PAGE 27



/DF32°°°32D DISK DATA TEST

2464
2465
2465
2467
2470
2471
2472
2473
2474
2475
2476
2477
2300
2%01
2302
2503
2504
2505
2506
2807
2510
2511
2512
2513
2514
2515
2516
2517
2520
2521
2522
2523
2524
2525
2526
2527

7200
1372
37714
17721
2774
5267
37700
4767
3771
3766
3765
1770
79041
3779
7100
1771
7430
2766
27741
5332
3765
7300
17651
1364
3765
1766
7430
7001
7100
1363
3766
7422
5327
2772
5311
5762

NOT8E .

PAL10

CLA
TAD
DCA
TAD
1S2
JMP
DCa
JMS
DCA
DCA
DCA
TAD
Cla
DCA
CLL
TAD
SBL
1S2
182
JMP
DCA
CLA
TAD
TAD
DCA
TAD
S2L
1AC
CcLL
TAD
DCA
SNL
JMP
152
JMP
JMP

CLL

Viéy

(=11
cT0
CTA
cTo

CTA
CTIME
cYD
8D

GD
CTA

CTA
cT0

80
CTA

GD

GO
(=144
GD
B8O

(=1
BD

CTA
1715
CONvVB

11=AUG=72 2149 PAGE 28

/CTA,93NQ, OF CYCLES

/GET CYCLE TIME

/MSH
/LSH

/NO, OF CYCLES,CYCLE TIME



¢OF32/0F320 D1SsK QATA TESTY PAL18 vidéy 11-AUG~7C 2149 PAGE 29

2562 4314
2563 7777
2564 7634
2565 6626
2566 6625
2567 3JIBB9D
2872 6610
2871 6611
2572 7767
2573 2644
2574 2647
2575 2646
2576 2643
2577 2642

2609 PAGE

/JMS TST MAKE 13 PASSES OF 128 COnSECJTIVE UMS
/AND COMPARE RESULTS FOR ABOUT 63 %1_LISECONDS
264020 7402 JMSTST, XX

2621 1377 TAD (7763 J ALy OF LOOPS
2602 3241 DCA TEMPL
2683 1376 TAD (7601 /232 L35TATIONS
2604 3242 DCA TEMP2
26085 1375 TAD (OUTBUF /ETARTING LOCATION
2606 3243 DCA TEMP3
2607 1374 TAD (4209 /.5 INSTRUCTION
2618 3244 DCA TEMP4
2611 1244 TAD TEMP4 /STORE 128 JMS ,
2612 3643 DCA | TEMP3 /STARTING AY ADDRESS
2613 2244 1S2 TEMP4 /6000
2614 2243 1S2 TEMP3
2615 2242 1Sz TEMP2
2616 5211 JMp =5
2617 1373 TAR 5622 JE8TURE UMP ] RETUUM
2622 3643 DCa | TEMPY /%L RETURN FROM UMS
2621 47751 JMS CUT8UF JEXECUTE 128 JUMS
2622 1372 JMRETU, TAD (7633 /RETURN FROM EXECUTE
2623 32472 DCa "uMP2
2624 1371 TAD (LUTEYF2
2625 3243 DCa TevB3 /UnMe iR ADORESSES
2626 1243 TAL 1oMRD /50 ol
2627 7047 CMA
2632 1643 TAD 1 TEMPI
2631 7449 Séc
2632 7482 LT
2633 2241 182 TEMP3
2634 224Z ' 157 TLMB2
2635 522¢ JMP MEET*4
2635 0243 152 TEMPY
¢&37 5243 JMP LMST5T+3
2641 56U JME L UMSTST
p; i TEMoLs 2

GO TEMP2y 0



/DF32/7

90 DISK DATA TEST

2643
2644
2645
2646
2647
26582

goee
p00n
geoe
4263
2634
2622

TEMP3,
TEMP4,
TEMPS
PRANT
PRANZ
RETUJIM,

PALLD  Vi4y 11~aUG~72

]

2

2

4263
2634
JMRETY

/

2149

RPAGE 29-~4



sOF32/0F322 218K DATA TEST PAL1D viey 11~AUG=70 2149 PAGE 39

2451 7402 wTRK, XX

2eRI 4822 DFgC /§K1P ON DONE FLAG
24353 7442 HLT /PARITY ERROR GEN INTERRUPT
SsES X771 DCA AC /SAVE AC

2435 5611 DCEA /TRACK ZERD

¢4 7238 CLA

2457 3767 0CA WC

2832 37660 DCA lACwW

2s%. 6605 DMAW

442 eY01 10N

2483 17720 TAD AC /RESTORE AC

zssd 5681 JMP 1 WTRK



/0F32/D

2665
2666
2667
2679
2671
2672
2673
2674
2675

2676
2677
2700
2781
2702
2703
2704
2705
2706

2727
2719
2711
2712
2713
2714

2715
2716
2717
2720
2721
2722

7402
k'd]%
7240
3767
7240
3766
10080
6605
5665

7402
3000
7240
3767
7240
3766
18009
6683
5676

7604
4265
6622
2765"
5312
5327

7604
4276
6622
2765
5320
5315

) pISK DATA TEST

PALLD

viel 11=AUG=70 2149

/WRITE ONE WORD AT DISK ADORESS CONTAINED [N SR
/D0 NOT WAIT FOR DONE FLAG

WONE ,

XX
DCA
CLA
DCA
CLA
DCA
TAD

DMAW

JMP

1)
CMA
WC
CMA
[ACW
p0o0e
/START WRITE

I WONE

/READ ONE WORD DO NOT WAIT FOR FLAG

RONE,

XX
DCA
CLA
DCA

CLA

0CA
TAD

2000
CMA
WC
CMA
1ACW
2002
/START READ

DMAR
JMP 1 RONE

/SCOPE LOOP FOR ADDRESS TEST (WRITE)

SAWD,

LAS
JMS

DFSC

152
JMP
JMP

/SCoPE LOOP

SARD,

LAS
JMS

DFSC

1S2
JMP
JMP

/CONTENTS OF SWITCH REGISTER EQUAL DISK ADDRESS

WONE
CTA
174
15
FOR ADDRESS TEST READ

RONE

CTA
1
=5

PAGE 34



¢OF32/2F322 218K DATA TEST PALLE viag 11-AUG=72 2149 PAGE 32

/WRITE EACW TRACK WITH 1T RACK ADDRESS
JREAD EACH TRACK 5 TIMES BEFORE SEQUENCING TO NEXT
/

272y wooa 2 /COUNTER

Iv24 7200 RDADYr CLA

3725 37641 DCA BY /TRACK ADDRESS
2725 4763 JMS TKCAL /WRITE TRACKS
2727 1362 TAD (=5 JREAD EACH TRACK 5 TIMES
2739 3323 DCa RDADY-Y

2731 17641 TAD BT

2732 70810 RAR

2%33 7630 S2L CLA /00D OR EVEN?
2734 5341 JMP (¢5 /00D

2735 1764 TAD BT JEVEN

27356 47611 JMs RL5

2737 4763 JMS RDLO

2742 5344 JMP ,*4

2741 1764 TAD BT

2742 476y JMS RLS

743 4757 JMS RONWI

2744 2323 1Sz RDADJ-1 /READ 5 TIMES
2745 5331 JMP RDADU+S /NO

2v46 1356 TAD (=17 /vEg

2re7 1764 TAD BT

18] 76%0 SNA CLA /ALL TRACKS
T3 5324 JMP ROAD /YES --- START OVER
252 2764 1Sz B7 /NO --= INCREMENT TRACK
:753 5327 JMP ROADJ+3

2754 7761

2757 4121

2782 4104

2vaL 4724

2742 7773

2733 3249

:7ad 6624

2743 6618

LS 77834

27 7750

2773 6614

v 7002

vt 7693

IveY 58

ItV 4204

s 77Q2

ERR RS F YR

2veT 7763

1

IAa2 PAGE



/0F3e/0

D DlskK DAYTA TEST

Jaee
Jao1
3722
3023
Jgeé
3395
3205
3ae7
3219
Ja1l
3912
3213
3214
3915
3016
3217
3pae
3p21
Jg22
MM
3224
3225
326
327
323@
3231
3232
3233
3234
3235
Ig3e
Ip37
3242
241
3aa2
34l
3244
345
3p4é
3g47
3gse
3@51
Jas52
3253
3254
3ass
335¢
3as?
3262
3261
3262
J243
3064
3265

2000
6032
6242
73¢0
1377
3294
1376
3002
3345
3346
6046
6041
5213
6046
6001
2345
5217
2346
5217
7402
6041
5336
7290
1375
3350
3351
7440
1345
7432
2354
2350
5232
3352
1346
7841
3350
3353
3354
73a@
1353
1374
3353
7322
1354
1374
3384
7437
2333
235a
5246
7249
1381
1353
3353

CTIME,

CTIMEA,

pAL1D

2

kCC
TCF
CLA
TAD
DCA
TAD
DCA
pDCa
DCA
TLS
TSF
JMP
TLS
10N
182
JMP
182
JMP
ML Y
TSF
JMP
CLA
TAD
DCA
DCA
ClL
TAD
SEL
1S2
1S2
JMP
pCA
TAD
Cla
0CaA
DCaA
DCA
CLA
TAD
TAD
DCA
CLA
TAD
TAD
DCA
SE2L
152
1Sz
JMP
CLA
TAD
TAD
DCA

CLL

CLL

CLL

viey

(JMP 1 2
1
(CTIMEA
2

CTIMEX
CTIMEY

e}

CTIMEX
3
CTIMEY
v =3

CTIMEB
(a3
CMPYR
X

CTIMEX

X
CMPYR
"5
X+
CYIMEY

CMPYR
Y
ye3

Y
(3

Y

Y+l
(3
Y+l

CHPY R
=13

~ >

14=AUG=70 2149 PAGE 33

/COMPUTE CYCLE TIME

/SET UP FOR INTERRUPT

/SET TTY PRINTER FLAG

/START TTY FOR 188 MS TIME DELAY
/COUNT NO, OF CYCLES

/IN 10@ MSECS

/NO INTERRUPT FROM TTY

/WRONG INTERRUPT

/MPY CTIMEX TIMES 3

/ADD LEAST SIG HALF
/OVERFLOW?

/YES, INCREMENT MOST SI1G HALF
/INCREMENT MULTIPLIER

/STORE LEAST SIG HALF
/MULTIPLIER3~Y

/MPY CTIMEY TIMES 12291
/ADD MSH

/ADD LSH

/OVERFOW?
/YES, INCREMENT MSH
/INCREMENT MULTIPLIER

/(Y. 12291)+(X3)
/ANSWER IN Y AND Y«i



112 2814 (98¢
v 8324 9982%
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/DF32/0"

D pISK DATA TEST

3070
3271
3972
In73
3274
375
3276
3277
3100
3101
31082
3103
3104
3105
3106
3107
3110
3111
3112
3113
3114
3115
3116
3117
3120
3121
3122
3123
3124
3125
3126
3127
3130
3131
3132
3133
3134
3135
3136
3137
3140
3141
3142
3143
3144
3145
3146
3147
3150
3151
3152
3153
3154
3155

1352
1354
3354
743¢
2353
7200
3347
1353
70402
3353
7330
1354
7041
3354
743¢
2353
7200
13%5
3351
1356
3352
7309
1352
1354
3352
1351
7430
7004
7100
1353
3354
74292
5333
2347
5315
7200
1347
5600
6032
1345
1373
2345
7430
2346
5400
nene
Ja00
uanee
¢80
AR
cdag
poan
2003
4611

CTIMEB,

CTIMEX,
CTIvEY,
CYCLE,
CMPYR
X

Y
4611

PAL1P

TAD
TAD
DCA
S2L
1S2
CLA
0Ca
TAD
CMA
DCa
cLA CLL
TAD
ClaA
DCA
SEZL
1S2
CLA
TAD
DCA
TAD
DCA
CLA CLL
TAD
TAD
DCA
TAD
SZL
1AC
cLL
TAD
DCA
SNL
JMP
1S2
JMP
CLA
TAD
JMP 1
KCC
TAD
TAD
DCA
SZL
1S2
JMP 1

dOoCcOO SN NS

611

vidy

X+3
Yei
Y+3

CYCLE

Y+l

Y+l

c4611

X
3202
Xel

Xl

yel
X+

Y

X

(43
CYCLE
=15

CYCLE
CTIME

CTIMEX
(7
CTIMEX

CTIMEY
0

11=AUG=7¢ 2149 PAGE 34

/OVERFLOW?
/YES, INCREMENT MSH
/1,10%87/YsCYCLE T]ME,.400

/vng

/MOST SIG HALF OF 10#a7
JLEAST SI1G HALF QF 10we7

/X=Y LSH

/X=Y MSH

/WRONG INTERRUPT



peZe 00282 pe2s  9sT7¢f
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/DF32/D° ) DISK DATa TESY

3173
3174
3175
3176
3177

3280
3281
3202
3203
3204
32085
3206
3287
3210
3211
3212
3213
3214
3215
3216
3217
3220
3221
3222
3223
3224
3225
J226
3227
3230
3231
3232
3233
3234
3235
3236
3237
3240
3241
3242
3243
3244
3245
3246
3247
3252
3251
3282
3253
3254
3255
3256

@32a7
"oo3
7775
Je4d
5432
3220

7402
6611
7200
1377
47761
y200
1377
47751
1374
4776
20081
1377
4773
1372
4776
2002
1374
47751
1378
4776
20023
1371
4773
1367
4776
2e04
1366
47751
1365
47761
c005
1366
4773
1364
4776
206
1363
4775
1362
4776
2007
1363
47731
1361
4a776"
ae12
13690

PAGE

PAL1D vidl 11=AUGe7p 2119

/TRACK WRITERS FOR DJSC CALIBRATION

TKCAL»

XX

DCEA

CLaA

TAD (@020
JMS FlLL
pooe

TAD (0O
JMS WRTLO
TAD (1
JMS Flbl
1

TAD (O
JMS WRTHI
TAD (2
JMS FILL
2

TAD (109
JMS WRTLO
TAD (3
JMS FlLL
3

TAD (100
JMS WRTHI
TAD (4
JMS FILL
L)

TAD (2892
JMS WRTLO
TAD (5
JMS FILL
5

TAD (200
JMS WRTHI
TAD (6
JMS FILL
-]

TAD (30¢
JMS WRTLO
TAD (7
JMs FILL

TAD (302
JMS WRTHI
TAn (12

+Ms FILL

TAD (402

PAGE 33
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/DF32/¢C

D DISK DATA TEST

32682
3261
3262
3263
3264
3265
3266
3267
3270
3271
3272
3273
3274
3275
3276
3277
330¢
3301
3322
3303
3304
3305
3306
3307
3318
3311
3312
3313
3314
3315
3316
3317
3320
3321
3322
3323

13587
4776!
2011
13602
47731
1356
4776
2012
1385
4775
1354
4776
ee13
1355
4773
1353
4776
1014
1352

4775

1351
47761
0815
1352
4773
1352
4776
16
1347
4775
1346
4776
2017
1347
4773
5600

PAUSE

PALL® V141  11=,UG=79 2119

TAD
JMS
11

TAD
JMS
TAD
JMS
12

TAD
JMS
TAD
JMS

13

TAD
JMS
TAD
JMS
14

TAD
JMS
TAD
JMS
15

TAD
JMS
TAD
JMS
16

TAD
JMS
TAD
JMS
17

TAD
JMS
JMP

(11
Flul

(400
WRTHI
(12
FILL

(500
WRTLO
(13
FILL

(500
WRTH]
(14
FILL

(600
WRTLO
(15
FILL

(600
WRTHI
(16
FILL

(700

WRTLO
(17
FILL

(700
WRTHI
I TKCAL

PAGE 36



/DF32/DF320 DISK DATA TEST

3346
3347
3350
3351
3352
3353
3354
3385
3356
3357
3360
3361
3362
3363
3364
3365
3366
3367
337¢
3371
3372
3373
3374
3375
3376
3377

3420
34021
3ap2
3423
34p4
3425
34036
3407
3412
Jag1
3412
3413
Jaq4
3415
3415
417
3422
2421
Xaz2z
a2z

3824
3425
3428

-

2017
2702
20416
2015
r60@
2014
4613
3500
2012
pALy
0400
2010
007
2300
2006
725
2200
o4
2003
2100
pR0B2
4067
P00l
4053
5033
feen
3400

7000
72080
1377
4776
1377
4775
1377
4774
1377
4773
1372
4776
1372
47758
1372
4774
1372
4773

1378

PR AT S S oY
~4 e -

~3

w

<o ~E A
B BN IR B B )

P4 B kA A

PAGE

/DATA TEST

/WRITE READ

DWRCO!I, NOP
CLA
TAD
JMS
TAD
JMS
TAD
JMs
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD

MS

TAD
JMS
“An
M3
?AD

PAL1D Vidy

= TAPE 3
DISK COMPAR

{0
WRYLO
(¢
R3LO
(2
WRTHI
9
RO
ta2n
WRY0
122
R5L0
1142
AR

122

20 A
e

280
WRTH]

1203

11=AUG=72

(OUT TO IN)

/TRACK

/TRACK

/TRACK

/TRACK

2119

PAGE 37



/OF32/0

0 01sK OATA TEST

3431
3432
3433
3434
3435
3436
3437
3440
3441
3442
3443
3444
3445
J446
3447

4773
1370
4776
1370
4775
137@
4774
1370
4773
1367
4776!
1367
4775
1367
4774

PALLR  vidg

JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS

ROH!
(300
WRYLO
(389
ROLO
(300
WRTH]
(322
ROMI
(420
WRTLO
(400
ROLO
(400
WRTHI

11-AUG=70 2149

/TRACK 6

/TRACK 7

/TRACK 8

/TRACK 9

PAGE 37-3



/DF32/DF32D NISK DATA

3450
3451
3452
3453
3454
3455
3456
3457
3460
3461
3462
3463
J464
3465
3466
3467
3470
Ja71
3472
3473
3474
3475
3476
3477
3500
3501
3522
3503

1367
4773
1366
4776
1366
4775
1366
4774
1366
4773
1365
4776
1365
47751
1365
4774
1365
4773
1364
4776
1364
4775
1364
4774
1364
4773
7200
56007

TEST

PAL1R viél

TAD
JMS
TAn
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAp
JMS
TAD
JMS
TAD
JMS
TAn

JMS
NOP
JMP

(400
ROH1{
(509
WRTLO
(500
ROLO
(500
WRTHI
(500
RDH]
(609
WRTLO
(600
ROLO
(600
WRTKHI
(600
RDH !
(700
WRYLO
(790
ROLO
(700
WRTHI
(700
ROW]

I DWRCOI

11~AUG=702

/TRACK

/TRACK

/TRACK

/TRACK

/TRACK

/TRACK

2149

19

11

12

13

14

i5

PAGE 38



/DF32/0v

3 DISK DATA TEST

38p4
35¢5
35¢6
3507
3512
3811
3512
3513
3544
3845
3516
3517
3529
3521
3822
3823
3524
3825
3526
3827
Is3e
3531
3532
3533
3534
3535
3536
3537
3540
3541
3542
3543
3544
3545

3546
3547
3552

7820
7220
47751
1377
4773
1372
47751
1372
4773
1371
4775
1371
47731
13792
4775
1379
47731
1367
4775
1367
4773
1366
4775
1366
4773
1365
47751
1365
4773
1364
4775
1364
47731
5704

4200
4304
5346

pAL1B

videl

11~AUG~72

/DISK CHECK READ (OUT To IN)

CKRDOI, NOP
CLA
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMs
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS

ROLO
(2

RDH]
(100
ROLO
(100
ROH]
(209
ROLO
(200
RDM1
(302
RDLO
(300
ROMI
(499
RDOLO
(400
ROMWY
(502
ROLO
(500
ROK1
(600
ROLO
(622
ROMW1I
(782
ROLO
(720
ROH]

JMP 1 CKRDO!

JEXECT WRITE READ DISK

JMS DWRCO!
JMS CKRDO!

JMP

r2

/TRACK
/TRACK
/TRACK
/TRACK
/TRACK
/TRACK
/TRACK
/TRACK
/TRACK
/TRACK
/TRACK
/TRACK
/TRACK
/TRACK
/TRACK
/}RACK
/EXIT

2149

1s7
2ND
3RD
4TH
5TH
6TH
7TH
8TH
9TH
107H
11TH
12TH
137H
147TH
15TH
167H

PAGE 39



/OF32/0F320 DISK DATA TEST PALLD vidl 11"AUG=72 2149 PAGE 40

3564
3865
3566
3567
3572
3571
3572
3573
3574
3575
3576
3577

3600
3601
3602
3403
Jsp4
3605
3606
3407
3610
3611
3612
3613
3614

3615
3616
3617
3620
3621
3622
3623
3624
3625
3626
3627
3632
3631

a70¢
Aé6ae
asen
2402
v3aa
2223
ploa
4121
4967
4104
4053
poae¢
60

7¢04d
3777
1376
3775
1374
3773
1777
6625
6621
47721
6622
521¢
5607

78R
3774
1376
3775
1372
3773
1771
6623
6621
4772
6622
5225
5615

PAGE
/WRITE ONE PAGE
/JMS +,, WITH DISK ADDRESS IN AC

WPAGE: NOP
DCA WADD /D1Sx ADDRESS
TAD (=200
pDCA WC /WORD COUNT
TAD (OUTBUF=~1
DCA IACHW /INIT1AL ADDRESS
TAD WADD /015K ADORESS
DMAW /L0AD DISK = WRITE
DFSE /4AIT FOR FLAG
JMS STATYUS
OFsC
JMP "’3
JMP | WPAGE /EX]Y

/

/READ ONE PAGE
/JMS «,, WITH DISK ADDRESS [N AC

RPAGE,» NOP
DCA RADD /018K ADDRESS
TAD (-200
DCA WC /WORD COUNT
TAD {INBUF=-1
DCA 1ACH /INITIAL ADDRESS
TAD RADD /D1SK ADDRESS
DMAR /i.0AD DISK ... READ
DFSE /AALT FOR FLAG
JMS STATUS
OFsC
JMP 0—3
JMP 1 RPAGE JEXIT



/DF32/¢C

D DISK DATA TEST

3632
3633
3634
3635
3636
3637
3640
3641
3642
3643
3644
3645
3646
3647
3650
3651
3652
3653
3654
3655
3656
3657
3669
3661

5232
722¢@
1367
3766
1370
3911
1374
32
1376
3261
7200
1411
37651
1412
37641
17641
73241
17651
7640
47631
2261
5244
5632
agen

PALLE  vidl

11=AUG=7p 2149 PAGE 44

/COMPARE OUTBUFFER W]TH INBUFFER

COMPARE,

COMA,

CcT8B,

CLA
TAD
DCA
TAD
DCaA
TAD
DCA
TAD
DCA
CLA
TAD
DCaA
TAD
DCA
TAD
ClA
TAD
SZA
JMS
152
JMP
JMP
2

JMP

(=10
ERCY
(INBUF=1
11

(OUTBUF=~1
12

(=200

cre

I 11
BD
1 12
D
GD

BO

CLA
ERRCOM
cYs

COMA

1 COMPAR

/ERROR COUNT
/INBUFFER = 1AW

/OUTBUFFER ~ 1AM

/L0O0P COUNTER

/0ATA THAT WAS READ
/0ATA THAT WAS WRITTEN

/ERRQR
/DONE

/NQ

/YES EXIT



/DF32/0F32D0 D1SK DAYTA TEST PALLP viel 14=AUG=72 21419

3662
3663
3664
3665
3665
3667
3670
3671
3672
3673
3674

3675
3676
3677
3709
3701
3782
3723

3704
37¢5
3706
3727
3719
3711
3712
3713

3755
3756
3757
3760
3761
3762
3763
3764
3765
376%
3767
3770
3771
3772
3773
3774
3775
3774
3777

7008
7207
1262
3762
1361
4200
47602
1361
4215
4232
5662

200
7200
1357
4756
200<°
4262
5675

7002
7200
7209
1385
47586
7777
4262
5705

7777
5833
pRe2
5020
372¢@
4104
6282
6626
6625
6612
7773
7177
€622
6407
7751
6777
77853
7627
6641
4392

-

-

/WRITE READ COMPARE
PWRC, NOP
CLa
TAD PWRC
DCaA ROLO
TAD (3700
JMS WPAGE
JMS FLUSH
TAD (3700
JMS RPAGE
JMS COMPARE
JMP 1 PWRC

/CHECK ZEROS

wRCOB,» NOP

cLA
TAD (2000 /2280
JMS FILL

0000

JMS PWRC

JMP 1 WRCPE

/CHRECK SEVENS
NOP

WRC77: NOP
CLA /77777
TAD (7777 /71777
JMS FILL
7777

JMS PWRC
JMP 1 WRC77

PAGE

PAGE 42



/DF32/C %) 0lSK DATA TEST PALLE  vidl 14=aUG=79 2149 PAGE 43

/D0 WRC OF DIFFERENT NUMBER - PAGE BAS]C

$2949 790 WRCX, NOP

«221 7220 CLA

«922 6615 DEAL

4033 7202 CLA

324 1377 TAD (7777 /7777
«145 47760 JMS FILL

4325 2000 2020 /000¢

4337 4775 JHS PWRC

4012 1374 TAD (7879 /77878
spLl 47760 JMS FILL

4212 79070 7070 /77078

4813 4775 JMS PHWRC

+n1d 1373 TAD (@727 /07087
4015 4776 JMS FILL

016 7078 7078 /770723

$217 47757 JMS PHWRC

4929 1372 TAD (5252 /198252
+921 47761 JMS FILL

¢222 2525 2525 72525

4323 4775 JMS PHWRC

4024 1374 TAD (@323 /0423
4325 4778 JMS FlLL

4326 4567 4567 /14567

4327 4775 JMS PWRC

¢333  137@ TAD (0303 /0303
«33L 47761 JMS FILL

¢332 303 2323 /0303

4033 47751 JMS PWRC

«2338 1367 TAD (7474 /77474
3% 4776 JMS FILL

4335 7474 7474 /7474

$3%7 4775 JMS PWRC

4349 4766 JMS RANFIL

éraL 4775 JMs PWRC

4342 1377 TAD (7777

1343 4776 JMS FILL

4344 2001 0epg1

4045 4775 JMS PHWRC

4938 1365 TAD (3776

s34 4776 JMS FILL

4132 4003 4001

4351 4775 JMS PHWRC

4352 5200 JMP WRCX



/DF32/DF32D DISK DATA TEST

4253
4754
4055
4p86
4987
4060
4961
4262
4063
4064
4065
4066

4267
497¢@
4971
4972
4973
474
4975
4876
477
4100
41p1
4102
4103

5253
0364
3763
1763
6615
7208@
4762
4761
75080
5261
7200
5653

5267
2364
3763
1763
6615
72002
1360
47621
4761
7510
5276
7202
5667

/ROUTINE TO WRITE EVEN TRACKS

PALLE Vi&l 1i=AUG=72 2139

/JMS WRTLO ,.s WITW TRACK ADDRESS [N AC

WRYLO

JMP

AND (3728
DCA TKADD
TAD TKADD
DEAL

CLA

JMS WPAGE
JMS WSYNC
SMA

JMP =3
CLA

JMP 1 WRTLO

/ROUTINE TO WRITE 0DO TRACKS
/JMS WRTLO ,,¢y WITH TRACK ADDRESS 1IN AC

WRTHMT

JMP

AND (3720
DCA TKADD
TAD TKADD
DEAL

ChA

TAQ (409020
JMS WPAGE
JMS WSYNC
SPA

JMP .“3
CLA

JMP 1 WRTH!

/TRACK ADDRESS
/LOAD TRACK ADDR
/WRITE A PAGE
/RETURN WITH MAC
/SAME TRACK

/¥ES

/ND DUKRE EXIT

/8T0RE TRACK ADD
LOAD EXTENDEOD A

/2348 TO 409%
sWRITE A PAGE
JRETURN WITH MAC
/SAME TRACK

/YES

/K0 DONE EXIT

PAGE 44

ESS

I N AC

RESS
DORESS

IN AC



/OF32/0F J1sK OATA TEST

4124
4125

124
4137
4112
4111
4112
4113
4114
4115
4116
4147

-

4422

4121
4122
4123
4124
4125
4126
4127
413¢
4131
4132
4133
4134
4135
4136

5324
2364
3763
1763
6615
7220
4757
4756
4755
7528
5312
veez
5734

5321
3364
3763
1763
6615
veed
1369
4757
4756
47551
7512
5332
7202
5721

PAL1R viél

11-AUG=72 2149 PAGE 45

/ROUTINE TO READ EVEN TRACKS
/JMS RDLO ... WITH TRACk ADDRESS IN aC

ROLO,

JMP

AND (3701
DCA TKADD
TAD TKADD
DEAL

CLA

JMS RPAGE
JMS COMPAR
JMS SYNC
SMA

JMP , 24
CLA

JMP 1 RDLO

/TRACK ADDRESS
/LOAD TRACK ADDRESS

/READ A PAGE

/CQOMPARE

/JRETURN WITH MAC IN AC
/SAME TRACK

/YES

/NO DONE =~ EXIT

/ROUTINE TO READ 0DD TRACKS
/JUMS RDHI ,., WITH TRACK AODRESS IN AC

ROMI,

JMP

AND (3780
DCA TKADD
TAD TKADD
DEAL

CLA

TAD (4000
JMS RPAGE
JMS COMPAR
JMS SYNC
SPA

JMp -4
cLa

JMP 1 ROH!

/TRACK ADDRESS
/L.OAD TRACK ADDRESS

/READ A PAGE

/COMPARE

/RETURN WITH MAC IN AC
/SAME TRACK

/YES

/NO = DONE = EXIT



/DF32/0F320 DISK DATA YEST

4155
41556
4157
4140@
4161
4162
4163
4164
4165
4166
4167
4170
4171
4172
4173
4174
4175
4176
4177

4472
3632
1615
app?
450
3600
6604
3700
3776
4627
7474
w3ad
2123
5252
2707
7073
3662
5833
7777
4202

PAGE

PALLD

vidy

11-AUG-70

2119

PAGE 46



/0F32/0°

D DISK DATA TEST

4200
4221
4202
4293
4204
4205
4206
4207
4210
4211
4212
4213
4214
4215
4216
4217
4220
4221

4222
4223
4224
4225
4226
4227
4239
4231
4232
4233
4234

(060
1002
47771
1376
3201
7200
200
1200
3200
1200
6615
4775
7200
1374
2201
5287
7222
5203

7482
3773
1372
3771
137¢2
3767
1773
6605
6622
5232
5622

PAL1P viady

11=AUG=7pD 2119 PAGE 47

/QUICK TEST OF EACH TRACK

MARGIN,

¢

5]

JMS RANFIL
TAD (=7

DCA MARGIN-1
CLA

DCA MARGIN=2
TAD MARGIN=2
DCA MARGIN=2
TAD MARGIN-2
DEAL

JMS PWRC

CLA

TAD (R1i0¢
1SZ2 MARGIN~1
JMP =10

CLa

JMP MARGIN®1

/TRACK STORAGE
/COUNTER
/RANDOM FILL
/COUNTER

/TRACK

/PAGE WRITE READ COMPARE

/WRITE ONE PAGE TO BE USED WITH MARGIN TEST
/WRITE FROM INBUFFER AREA

wPAGE X,

XX

DCa WADD

TAD (=202
DCa WC

TAD (INBUF=-1
DCa lACu

TAD WADD
DMAW

OFSsC

JMP -1

JMP 1 WPAGEX

/01SC ADDRESS
/WORD COUNT
/CURRENT ADDRESS

/WRITE
/SKIP ON CONE

7EXIT



4235
4236
4237
4240
4241
4242
4243
4244
4245
4246
4247
4259
4251
4252
4253
4254
4255
425%
4257
426¢0
4261
4262
4263
4264
4265
426%
4267
42748

4271
4272
4273
4274
4275
4276
4277
4320
43¢
4322
43123
4304
4325
a326
4127
LREEY
4341
43:
4313
4314‘.
4315
4310
av.”

¢

¢0F32/DF320 DISK DATA

2022
7222
31766
1345
3764
17641
3763
6616
7820
7522
5253
2764
5244
5635
6616
bAddY
7519
5266
2763
5253
5635
6616
7322
7522
5635
2766
5262
5635

goar
72089
1362
3763
1761
2763
5275
3761
7333
72¢2
7710
576
13587
7741
1763
1TAEY
2783
5340
X746
72"
2T61
«758"
4533
200

CTRE

TEST

SYNCT.

CONV,

PAL1B  vidl

%]

CLA

DCA CTA

TAD (=6662
DCa CTC

TAD CYC

pCa CYD
DEAC

NGF

SMa

JMP 44

1S CTC

JMP =5

JMP ] SYNCY
DEAC

NOP

SPA

JMP ,¢10
1Sz Cc70

JMP "5

JMP 1 SYNCT
DEAC

NOP

SMA

JMP 1 SYNCT
1S2 CTA

JMP |-5

JMp 1 SYNCT

2

CLA

TAD (=6
DCA C7
TAD CTB
1§z €7D
JMP =2
pCa CTB

CLA Ci'. CM{ RAR

7822

SPA TLA

JMP NOTEE
TAD (172

Cla

DCA CTD

TAD TTA

1Sz C7D

JMP :'2

0Ca
CLA
YA T8
JMS DEC
RCT

CLa

TAD CTA

1i~AuUG=72

21319

PAGE 48



/DF32/0F

DISK DATA TEST

4322
4323
4324
4325
4325
4327
4330
4331
4332
4333
4334
4335
4336
4337
4340
4341
4342
4343
4344
4345
4346
4347
4339
4351
4352
4353

4756
4343
6246
6041
5325
47551
4543
222¢@
154¢
g382
eoan
4023
3316
7340
2411
1505
754¢
7777
7777
4215
1103
2217
4n23
2503
23a¢
5671

NOSYNC,

RCT,

SCT,

PALLE  vidl 11~AUG=70 2119 PAGE 49

JMS DEC
sCr

‘TLS

TSF

JMP -1
JMS MESAGE
4543
2220
1540

2

@

4023
3116
p340
2411
1505
7542
7777
7777
4015
11023
2217
4823
0503
2300
JMP 1 CoNnv



/DF32/0F320 DIgK DATA TEST PALL® vieg 11=AUG=72 21149 PAGE 58

4355 4200
4354 6634
4357 812
4362 2464
4381 3661
4382 7772
4363 6611
4364 6603
436% 1i2¢
4366 6617
4367 7751
ayr@d 7177
4371 7790
4372 7600
4373 6601
4374 plee
4375 3662
4376 7771
4377 4627

4400 PAGE

/DISK WRITE CURRENT TEST

4420 7402 DK1, XX
4401 7200 CLA
4492 1377 TAD (7777 /FILL wlTH SEVENS
4423 4776 JMS FILL
4424 7777 7777
4405 4775 JMS WDISK /MAXE SURE DISC IS SATURATED
4426 4775! JMS WOISK
4407 4775 JMS wDISK
4412 1374 TAD (3777 /WRITE COMPLIMENT
4411 4776 JMS FILL
4412 3777 3777
4413 4775 JMS wD18K
4414 4773 JMS CKROOI /READ COMPARE
4415 4775 JMS wl1SK
4416 4775 JMs wDISK /WRITE NEW PATTERN
4417 1377 TAD (7777 /T0 SATURATE DISK
44200 4776 JMS FIl,L /COMPLIMENTED DATA
4421 7777 7777
4422 4775 JMS =D ISk /WRITE COMP [MENT
4423 47731 JMS CLR00 /READ COMPARE

4424 S8AN JMe 1 K]



/DF32/0° ~0 DISK QATA TEST PAL1LD Vidt 117AUG=72 2149 PAGE 5%

/ROUTINE TO TRANSFER DATA TO EXT MEMORY
/S, R. BIT 9,10,11 , , . SELECT EXT BANK

4425 7402 XBANK» HLY

4426 7604 LAS

4427 7024 RAL

4430 7006 RTL

4431 0372 AND (22782

4432 3771 DCA BX /BANK "X"

4433 6615 DEAL

4434 47702 JMs WRC?7 /BANK 2 10 DISC
4435 7200 CLA

4436 1771 TAD BX

4437 6615 DEAL

4440 7200 CLA

4441 1367 TAD (3720 /DISC TO X6280 TO X6400
4442 4766 JMS RPAGE /DISC TO BANK "X"
4443 7204 cLA

4444 6615 DEAL

4445 4765 JMS WRC20 /CLEAN THE DISC FROM BANK 2
4446 7200 CLA

4447 1774 TAD BX

4450 6615 DEAL

4451 7207 CLA

4452 1367 TAD (3720

4453 4764 JMS WPAGEX /BANK X TO DISC
4454 7223 CLA

4455 6615 DEAL

4456 7200 CLA

4457 1367 TAD (3709

4460 47661 JMS RPAGE /DISC TO BANK @
4461 7240 CLA CMA

4462 4776 JMS FILL

4463 7777 7777

4464 47631 JMS COMPAR

4465 5226 JMP XBANK#1



/DF32/0F320 DISK DATA TEST PALLD visy 11-AUG=70 2149

4466
4467
447¢
4471

4472
4473
4474
4495
4476
4477

4520
4501
4522
4503

5266
g622
5267
5666

5272
6616
7500
5293
6626
5672

5320
4272
1362
5702

/GROUP OF SUBROUTINES
/WAIT FOR FLAG
FLAG, JMP

DFSC /FLAG
JMP 4 =1 /NO
JMP | FLAG JYES EXIY

/WAIT FOR SYNC .., EXIT WITH DMAC IN AC

SYNC, JMP

DEAC /JREAD SYNC BIT @
SMA /SYNC

JMp =2 /NO

DMAC /YES = READ MAC
JMP I SYNC ZEXIT

" /EXIT WITH DMAC PLYUS ONE IN AC

WSYNC» JMP
JMS SYNC
TAD (1)
JMP 1 WSYNC /EXIT

PAGE 52



/0F 32/0F

Y pISK DATA TEST

454
4505
4806
4507
4510
4511
4512
4513
4514
4515
4516
4517
4520

4521
4522
4523
4524
4525
4526
4527
4530
4531
4532
4533
4534

4535
4536
4537
4540
4541
4542

4543
4544
4545
4846
4547

7402
2761
4272
(1360
7649
5704
1761
2357
7642
4756
2755
3761
5704

7402
3754
7604
7700
5333
1321
1353
3321
1721
3321
1754
5721

5335
6611
3752
3751
6605
5735

7402
7604
6615
7202
5743

PAL1E  vidl

117AUG=7D 2119 PAGE 53

/SUBROUTINE TO INCREMENT ON TRACK ERROR

/
TKTST!

XX
1SZ KA

JMS SYNC
AND (3776
S2A CLA

JMP 1 TKTST
TAD KA

AND (7308
SZA CLA

JMS ERTK
1SZ ERRTK
DCA KA

JMP 1 TKTST

/DMA IN AC

/NEW TRACK

/NO

JERROR PER TRACK
/LESS THAN 400
/NO

/YES =-- TRACK BEING TESTED
/CLEAR FOR NEXT TRACK

ZINHIBIT PRINT OUT WHEN SW@ = 1

/
IPRINT, XX

/

/WRITE MEMORY

WALL )

EXSW,

DCa AC

LAS

SMA CLA

JMP 46

TAD IPRINTY
TAD (-2

DCA IPRINT
TAD ! IPRINT
DCA IPRINT
TAD AC

JMP 1 IPRINT

JMP

DCEA

DC@ WC

DCA lACW
OMAW

JMP 1 WALL

XX

LAS

DEAL

CLA

JMP I EXSW

/CHECK SWITChH

/SWe 3 1
/NO === PRINTOUT
/YES =-- SET UP RETURN T0

/SKIP PRINT ROUTINE

IN FJRST TWO TRACKS

/TRACK ZERD
/4096 WORDS
/0020

/LOAD MAC, WRITE
JEXIT



B visl

11=AUG~7D

2149

/ROUTINE TO CLEAR FLAG AND SETUP INTERRUPY

/DF32/0F32D0 DISK QATA TEST PALY
4581 7784
4552 7750
4853 7776
45834 6614
4555 6606
4556 5632
4857 7300
4860 3776
4561 6600
4862 001
4863 3632
4564 4222
4565 3675
4566 3615
4567 3720
4870 3705
4571 6613
4872 2070
4873 3504
4574 3777
4575 5149
4876 5033
4577 1777

46002 PAGE
/

4600 7002 CLFLAG, NOP
4691 7202 CLA
4802 1377 TAD
4693 3001 DCA
4604 6002 10F
4605 63222 PCF
4606 6042 TCF
4607 6212 RRB
4610 6872 6072
4611 70¢2a NOP
4612 6032 KCC
4613 7200 NOP
4614 81046 6134
4615 66321 DCMA
4616 5602¢ JMP
4617 5217 RANDOM, JUMP
4622 1776 TAD
4621 7124 RAL
4422 7432 SBL
4623 1378 TAD
4824 1776 DCa
4625 1776 TAD
4626 5517 JMP
4827  VA¢2 RANFIL, HLT
¢ hardale CLA
« L 1374 TAD

(JMP | Q002
peay

] CLFLAG

NUM
CiL
{3
NUM
MM
1 RaANDOM

(=202

PAGE 54



/DF 32/

20 DISK DATA TEST

4632
4633
4634
4635
4635
4837
4640
4641
4642
4643

3773
1372
3011
722¢
4217
3411
2773
5235
4771
5627

PALLD vidl 117AUG7D 2149

DCA
TAD
DCa
CLA
JMS
DCA
1S2
JMP
JMS
JMP

CTA
(OUTBUF =1
13

RANDOM
I 11
CTA
-4
FLUSH
I RANFIL

PAGE 54-1



/DF32/0F32D DISK DATA TEST

4644
4645
4646
4647
4650
4451
4652
4653
4654

4655
4656
4657
4660
4661
4662
4663
4664
4665

4666
44667
4670
4671
4672
4673
4674
4675
4676
4677
4790
4781
4702
4703
4704

4705
4706
4727
4710
4711
4712
4713
4714
4715
4716
471
4720

425%
42646
5245
4305
5247
4255
4266
4305
5252

7402
7402
7604
3263
1263
47701
7402
7422
5655

7402
7624
X767
1767
79010
76302
5301
1767
4324
4766
5666
1767
4324
47651
5666

7402
7604
3767
1767
7810
7630
5320
17671
4324
a74640
5705
1787
3246
47638

PAL1D vidl 11=AUGe7p 2149 PAGE 55

/ROUTINE TO WRITE A TRACK
/71ST MALT LOAD DATA IN SR

/WHILE RUNNING SR 8=11=TRACK

/

FILLXy

WRTYX,

ROX,

JMS
JMS
JMP
JMs
JMP
JMS
JMS
JMS
JMP

XX

HLT
LAS
DCa
TAD
JMS
XX

HLT
JMP

X X
LAS
DCa
TAD
RAR
SZL
JMP
TAD
JMS
JMS
JMP
TAD
JMS
JMS
JMP

XX

LAS
0CA
TAQ
RAR
SEL
JMP
TAD
JMS

.JMS

JMP
TAD
JMS
JMS

FILLX

WRTX

)

ROX //
3

FILLX

WRTX

RDX

9'2

V3
(2
FILL

[ FILLX

TKADD
TKADD

CLA
15
TKADD
RL5
WRTLO
I WRTX
TKADD
RL5
WRTH]
i WRTX

TKADD
TKADD

Cia

TXADD
RLB
ROLO
! ROX
TKADD
QLS
ROMY

/WRITE A TRACK

/READ A TRACK

/WRITE/READ A TRACK

/F1LL CUT BUFFER

/T2 SET 4P TK SELECTICN

/wRITE SPECIFIED TRACK

/READ SPECIFIED TRACK



/DF32/0F

O DISK DATA TEST

4723

4724
4725
4726

4727

4730

5705

74022
7106
7086
7024
5724

/ROTATE
RLS,

PALLB  Viél 11=AUG=792 2149
JMP 1 RDX

LEFT 5 AND CLEAR LINK

X X

clL RTL

RTL

RAL

JMP | RLS

PAGE 55~%



¢DF32/DF320 Disk DATA TEST

4743
4764
4765
4766
4747
4778
4771
4772
4773
4774
4775
4776
4777

50280
5001
5082
5003
5904
5005
5006
5007
5¢12
5011
5012
5013
5214
5215
5016
5¢17

5922
5021
5p22
5223
5p24
5p2%
5@26
Baz7
5037
50%1
82%2

4121
4104
4067
4283
6674
5033
58208
6777
6617
760¢
ro03
6607
5420
5000

5240

3000

3777
7242

37761
7240
3775
1608
6605
6622
74172
5216
2777
5211
5600
L

522+
7207
1374
3773
1372
KI2E S
7220
3411
2773
5226
562~

an
~
<
B

PAGE

/SUB ROUTINE
/WRITE ONE W
/JMS WONEW?

/AC=zADDRESS

JMP
0CA
DCA
CLA
DCA
CLA
DCA
TAD
DMAW
DFSC
SKP
JMP
15z
JMP
JMP
2

WONEW7,

/CLEAR INBUF

FLUSH, UMP
CL&
TAD
DCe
TAD
DCe
CLa
DCa
187
v]ﬁ-t £r
JHr

/FILL OUTHEUF
Jams Pl et
/XXXX = SECO

e

Flig;

PAL1D

vidy 11=AUG=70 2149

S
ORD QF 7777 AT SPECIFIED ADDRESS

OF WHERE TO0 RE wRITTEN

1]

pRoo
cYC
CMA
wC /CNE HWORD
CMA
[ACW
pove

/87

/{LACW) = 0082 -1

/WALT 36 MILL SEC

3
crC
,-4

TO AL. #ERQS

(2w

“TA

(iNEUr"i /1ACw OF INBUF
il

i 11 /TEPCSTT BERD
CTA /CANE

t-a /N \_G::’

I FLUSH JYES EMIT

FER WlTH# ATA

RET wWORL IN ar

NG WORD

§

RAGE 56



/DF 32/

5234
5035
5236
5837
5249
5041
5042
5243
5044
5045
5046
5047
5050
5251
50852
5253
5254

20 DISK DATA TEST

3771
1633
3778
2233
1367
3773
1366
3011
720¢
1771
3411
1772
3411
27731
5244
4229
5633

PALLR vidy

DCA
TAD
DCaA
182
TAD
DCA
TAD
DCA
CLA
TAD
DCA
TAD
DCA
182
JMP
JMS
JMP

WORD1

I FILL
WORD2
FILL
(=102

CTA
(OUTBUF =1
13

WORD1
I 11
WORD2
1 11
CTA

y 6
FLUSH
I FILL

11=AUG~72

2149

/FIRST WORD

/SECOND WORD

PAGE 56-1

/1ACW OF OUTBUFFER

/DEPOSIT FIRST WORD

/DEPOS]T SECOND WORD

/00ONE
/NO

/YES o0 EXIT

¢t LOOP



sDF32/DF32D DISK DATA TEST PAL10 viey 11~AUG=7D 2149 PAGE 87

/SCoPE _0oOP SET yP
5355 742 SCOPEA, XX

5256 4765 JMS TRACE

5257 7604 LAS /L0OAD ADDRESS SW]TCH
Sp60 1364 AND (1D22 /AND FQR SCOPE (0QOP

5061 7640 SZa CLA /SCOPE LOOP

5062 5666 JMP 1 RETURN /YES

5963 1255 TAD SCOPEA /NO-SETUP REFERENCE

5064 3266 DCA RETURN

5265 %655 JMP 1 SCOPEA

/POINTER FQR SCOPE (00P

5066 5163 RETURN, (BEGIN
5867 5666 JMP 1 4-1

/ROUTINE To RING BELL
5070 74@2 BELL, XX

5971 7222 CLA

5272 1362 TAD (287
5273 6046 TLS

5074 6044 TSF

5275 5274 JMP =1
5076 5670 JMP 1 BELL
5@77 7308 NOP

JROUTINE TO WRITE OISK (ANY MUMBER OF DISKS)
5100 7402 WDISK» XX

5121 6611 DCEA /TRACK ZERO

5182 720e CLaA

5183 3761 DCA GA /01SC ADDRESS ZERO
5104 376 DCA TKADD /TRACK ZERO

5125 1357 TAD (-1¢

5186 3773 DCA CTA /TRACK COUNTER
51¢7 1356 TAp (-4¢

5112 2355 DCa (XX /PAGE COUNTER
5111 4754 JMS WPAGE /WRITE

5112 1353 TAD (2082 /INCREMENT BY
5113 1761 TAD Ga /JPREVIQUS INITIAL ADDRESS
5114 3761 DCA CA /3TORE

5115 1761 TAD G2 /L0040 FOR WRITE
5116 2355 182 (XX : /ALL PAGES

5117 5311 JMe -6 /N2

5122 7222 CLA /YES

5121 1352 TAD (192 ZINCeEMENT TRACKS
5122 L1760 TAD THADD

5123 6615 NEAL /L340 TRACK

5124 376, DA TKADRD /5ToRE TRACK

5128 2773 152 74 s TRISS

5126 w327 JME wDISKe? /NG

5127 6611 OCEA JYES

2132 3700 JMPp ] WLDISK JENTY



/OF32/C 7D DISK DATA TEST PALLR vial 11-4UG=70 2149 PAGE 58

/ROUTINE OF DISK CAN NUMBER OF DISK1

5131 7402 RDOISK, XX
5:32 720¢ CLA

5133 1351 TAD (=377 /NUMBER OF TRACKS
5434 3355 DCA (XX

5135 4615 DEAL

5136 728¢ cLA

5137 47520 JMS RPAGE /READ

5142 4747 JMS SYNC /FIND NEXT ADDRESS
5141 2355 [SZ (XX

5142 5337 JMP 4 *3

5143 7207 cLA

5144 5731 JMP 1 ROISK



/DF32/D0F32D0 DISK DATA TEST

5147
5152
5151
5152
5153
5154
5155
5156
5157
5160
5161
5162
5163
5164
5165
5165
5167
517@
5171
5172
5173
5174
5175
5176
5177

4472
3615
7421
f1ed
A200
3677
7402
774¢
7770
6604
6622
2207
0421
1000
5327
6777
776G0R
6616
6615
7177
6610
76087

PAGE

PALL1R

vidi

/READ RECOVERY TI¥E
/WRITE 200 Y0 377

/READ 402 Y0 577
/TIME FROM WRITE TO READ 16.5 - 21 MICROSECONDS

ROREC:

X X

CLA CMA
JMS FlhL
7777

CLA

TAD (RDREC
DCA ROLO
JMS WD ISK
DCEA

TAD (282
TAD (=1
2Ca wADD
TAD (200
nCa WC
TAD (OUTBUF-L
DCa TACHW
TAD wADD
OMAW

TACD (4l
TAD (=1
0Ca RADD
TAD (=22¢
DFEL

NEL AR

11=AUG=72 2119 PAGE 39

/QUTRPUT=TT7T77

/TAG FOR PRINTOUT
JWRITE TWE DISC

/RESITE 208 TO 377



/DF32/0F~"D Dlsk DATA TEST

5232
5211
5232
5233
5234
5235
5235
5237
5247
5241

3767

1362

3765
1763
5603
4761
6621
47621
4757
5600

PAUSE

PALLE  visl

pCa wWC

TAD (INBUF=-1
DCaA JACW

TAD RADD
OMAR

JMS FLAG
OFSE

JMS STATUS
JMS COMPAR
JMP | RDREC

11=AUG=79 2149

/READ 481 TO 6092

PAGE 39=3%



/DF32/0F320 01SK DATA

5242
5243
5244
5245
5246
5247
5258
5251
5252
5253
5254
5255
525¢
3257
5262
5261
5262
5263
5264
5265
52656
5267
5279
5271

700
7207
6601
4786
¢ 355
3323
4756
3324
4756
3325
7242
3767
7200
1354
3765
1323
6815
7207
1324
6605
4761
7249
3767
1353

TEST

/TAPE 4
/RANDOM
PANDSK,

PALLS vial

11»AUG»72

2149 PAGE 6@

WORD ADDRESS AND TRACK TEST

NOP
CLA
OCMA
JMS
AND
DCA
JMS
DCA
JMS

RANDOM
(2700
RANTK
RANDOM
RANAD
RANDOM
DCA RANWD
CLA CMA
0CA WC

cLA
TAD
DCA
TAD
DEAL
CLA
TAD RANAD
DMAW

JMS FLAG
CLA CMA
pCA WC

TAD (RANWD

{RANWD®=Y
[ACW
RANTK

/TRACK ADDRESS

/MEMORY ADDRESS COUNTER
/WORD

/WORD CY=7777

/L0AD TRACK ADDRESS

/LOAD MAC WRITE

/ONE WORD
JONE GREATER THAN READ



/DF32/C

‘D DISK DATA TEST

5272
5273
5274
5275
5276
5277
5300
5301
53g2
5303
5304
5305
5306
5307
5310
5311
5312
5313
5314
5315
5316
5317
5320
5321
5322

5323
5324
5325
5326
5327
5330
5331
5332
5333
5334
5335
5336
5337
5340
5341
5342
5343
5344
5345

3765
1323
6615
7227
1324
6603
4761
6621
4752
7200
1325
7441
1326
7650
5642
6616
7112
7630
5642
1326
3754
1325
3750
4747
5642

$agn
7402
A3
22300
2200
7604
721¢
7429
5727
4746
5055
5342
5343
4773
4543
p260
6360
A0a0
5727

/

RANTK»

RANAD
RANNDl

TRACE»

PALLO  vidl

DCA [ACHK

TAD RANTK
DEAL

CLA

TAD RANAD
DMAR

JMS FLAG
DFSE

JMS ERADD
CLA

TAD RANWD
cla

TAD RANWD#]
SNA CLA

JMP [ RANDSK
DEAC

CLL RTR

SZL CLA

JMP ] RANDSK
TAD RANWD+Y
pDCa BD

TAD RANWD
DCa GD

JMS BADCOM
JMP 1 RANDSK

LAS

RAR

SNL

JMP 1 TRACE
JMS SIXTY
SCOPEA

té

W *4

JMs MESAGE
4543

6860

6069

20Q¢

JMP 1 TRACE

147AUG=70 2119 PAGE 64

/LOAD TRACK

/LOAD MAC READ

/PARITY ERROR
/YES

/NO

/WRITE

/READ FROM DISK
/READ FROM DISK

/READ STATYS
JWRITE LOoCK OR NQ D1SC

/GO0D DATA

/RANDOM TRACK ADDRESS

/RANDOM DISK MEMORY ADDRESS COUNTER
/RANDOM DATA WORD TO BE WRITTEN
/RANDOM DATA WORD READ BACK



/DF32/DF32D DISK DATA TEST PALLP vidl 11=AUG~78 2149 PAGE 62

5346 11260
5347 6047
5358 6626
5351 6625
5352 5600
5353 5325
5354 5324
5355 2700
5356 4617
5357 3632
5360 6400
5361 4466
5362 7177
5363 66822
5364 0401
3365 7751
5366 6777
5347 775¢
537¢@ 7637
5371 6601
5372 7777
5373 2200
5374 5100
5375 4104
5376 5200
5377 5833

5420 PAGE
/SCOPE LOOP FOR FAILING DATA LOCAT]ON
/TH1S ROUTINE USES TWE RESULTS 0OF ERRCOM

5400 1377 TAD (NOP /=0USEKEEPING

54p1 240 SCOPE,» CLA

5492 1776! TAD ERRDSK

5403 7457 SNA /EQJAL TO ZERO

5404 5232 JMP SCOPEY /YES

54p5 3377 AND (7822 /NO

5406 7450 SNA JEQUAL TO @XXX

5407 5217 JMP SCOPE2 /YES

5410 2375 AND (4220 /NO

5411 7640 S2A ULA ZEQUAL TO {LIXX)  (XXX) (XXX} (XXX)
$412 5224 JMP SCOPED /YES

5413 1776 TAD ZRRESK /50

5414 377 TAD (72@2¢ /SURTRACTY 1883 FROM 318« ADDRESS
5415 3776 JCA ERRDSK

5416 236 JMP 5.0PE4

5417 4 SCOo=£2, CTLA /CORRECT |LOW TRACK
3420 TAD ZRRDSK

5421 TAD (2777

5422 JCa LRROSK

5423 JMP SCOPELS

5424 : SIOrRES, CLa SOCAREDT wigW THAD
5425 1L 76! TAQ LRROSK

4 (373 TAD (3777

375 TAD {4030

N
ot -
L4



/0F32/0F

Y pISK DATA TEST PALL®  vi4y 112AUG=7D 2119 PAGE 62-%

5430
5431
5432
5433
5434
5435
5436

5437
5440
5441
5442
5443
5444
5445
5446
5447
5452
5451

3776
5236
7282
1373
1776
37761
730%

7240
3772
1371
3772
17671
6615
1776
6605
6622
5249
7209

DCA ERRDSK
JMP SCOPE4
SCOPEL, CLA /CORRECT ZERO CASE
TAD (3777
TAD ERROSK
DCA ERRDSK
SCOPE4, OPR

/WRITE 1 WORD AY LOCATION BEFORE FAILING LOCATION,
CMA

CLA

OCA WC /ONE WORD

TAD (GD~-3

DCA JACW /G00OD DATA = WRITE
TAD ERRTK /TRACK ADDRESS
DEAL /LOAD TRACK

TAD ERRDSK /LOAD DISK ADDRESS START WRITE
DMAW

OFSC /DONE?

JMP =1 /NO

OPR



/DF32/0F320 DISK DATA

5452
5453
5454
5455
54%6
5457
5460
5461
5462
5463
5464
5465

5466
5467
5470
5471
5472
5473
5474
5475
5476
5477
5520
5501
5592
5503
5524
5585
5826
5527
551¢
5511
5512
5513
5514
5515
5516
5517
582¢
5521
5522
5523
58524
5525

7240
1772
1366
3770
1767
6615
1776!
6603
6622
5262
7800
5236

7402
7604
2365
4764
6615
7402
7604
3763
7402
7604
3762
7247
772!
1371
37731
1763
6605
4761
7248
37720
1366
377!
1763
56U3
$7610
729¢@
1762
7641
27740
1640
47611
5274

TEST

PALLR Vi

/READ ONE WORD

CLA CMA
DCA WC

TAD (BD=-1
DCA lACW
TAD ERRTK
DEAL

TAD ERRQSK
DMAR

0FSsC

JMP =1
0OPR

JMP SCOPES4

11=aUG»72 2149 PAGE

/0ONE WORD
/BAD DATA=-READ

/TRACK ADDRESS
/LOAD TRACK
/01SK ADDRESS
/START READ
700ONE

/NO

/JUMP T2 WRITE

/DATA TONE LOOP wITHW BELL ON ERROR

DBELL:

HLT
LAS

AND (76

JMS RLS
DEAL

HLT

LAS

DCA GA
HLY

LAS

DCa GD
CLA CMA
DCA «C
TAD (GD=-1
DCA 1ACW
TAD GA
DMAW

JMS FLAG
CLA CMA
0CA «C
TAD -BD=1
2CA 'aCuw
TAD Ga
IMAR

JMS TLAG

TAD 53
TAD 30

M R
PEM

e i
[S R

LMo 03B +1¢

/LO*2 TRACK AND OISC

/L040 ADDRESS

JLUAD DaTA

/ONE W

L]
0
«©

JONE WORD

/READ

faorSARLS

JERRNR

63



/0F32/D"

D DISK DATA TEST

5526
5827
5530
5531
3532
5533
5534
5535
5536
5537
5542

4757
76084
3763
1763
47561
47551
7241
17631
744¢
476@!
5327

PALLE viel

11=AUGe7p 2149

/ADDRESS SCOPE LOOP WITH BELL ON ERROR

HALTY
JMS ERADD
LAS
DCA
TAD
JMS
JMS
Cla
TAD
SZA
JMS
JMP

GA
WONEW7
SYNC

BELL
11

/AC=ADDRESS
/ADDRESS+1 IN AC

/TEST GOOD
/NO
/YES

PAGE 64



/DF32/:F320 DISK DATA TEST

5555
5554
5557
S56
5561
5562
5563
5664
5565
5566
5567
5570
5571
5572
5573
5874
58575
5576
5577

4472
spee
5600
5070
4466
6626
6622
4724
2076
6624
6606
7751
6625
7750
3777
2777
4000
6605
7000
5600

7422
4777
6202
4776
5620

5611
5612
4775
4543
6060
6260
439¢
4776
6614
5622
5623
4775
4240
5060
50160
c220
7604

3374

7647
7452
50

-

PAL1P vidl

/POP 8 DISC

PAGE

/PRINT OUT ROUTINES
/ROUTINE TO PRINT OUY FAILING TEST ADURESS

ERADD»

XX
JMS
10F
JMS
ERAD

V*4
W *4
JMS
4543
6062
6069
4002
JMS
AC
L
l+4
JMs

[PRINT

SIXTy
0

MESAGE

SIXrTYy

MESAGE

4843

60610
6067
gage
LAS
AND
SZA
S4LT
JMD

(2¢¢¢

CLA

11=AUG~79

/YEST FoR HALT

2149

PAGE 65



10F32/0F

Y DISK DATA TESTY

5632
5633
54634
5635
5636
5637
5642
5641
5642
5643
5644
5645
5646
5647
5658
5651
5652
5653
5654
5655
5655

7402
47771
47761
6606
5647
5647
4776
6600
5653
5654
47751
4543
2413
6060
4a04p
a201
1447
6060
6960
2800
5632

PALLD  vidy

11=AUGeTR

/TRACK ERRQR RATIO PRINT 0OUT

/TKXX BAD XXXX

/
ERTK,

XX
JMS JPRINT
JMS SIXTY
ERRTK

(*1l

. *10

JMS SIXTY
K4

y*11

|$11

JMg MESAGE
4543

2413

6060

4049

pegl

2440

6060

6060

?

JMP 1 ERTK

/TRACK NUMBER

2149

LESS THAN 2P8 NOT PRINTED

PAGE 66

/NUMBER OF ERRORS



/DOF32/0F32D DISK DATA TEST

5657
56682
5661
5662
5663
5664
5665
5666
5667
5670
5671

PALLD  viéy 11=2AUGn7D 2149 PAGE &7

/
/PRINT QUT NUMBER OF PASSES

/
7402 ENODCT>
4776
6617
5667
5667
47751
4543
2003
6060
pa390
5687

XX
JMS SIXTy
END

1 *5

V4

JMS MESAGE
4543

2003

6062

)

JMP 1 ENDCT

JNUMBER OF PASS COMPLETED



/DF32/C

D DISK DATA TEST

5672
5673
5674
5675
5676
5677
5700
5701
5702
5703
5704
5785
5786
8707
5710
5711
5712
5713
5714
5715
5716
5717
5728
5721
5722
5723
5724
5725
5726
5727
3730
5731
5732
5733
5734
5735
5736
5737
5740
5741
5742
5743
5744
5745
5746
5747
5750
5751
5752
5753
5754
5755
5756
5757

7402 STOP,
7604
2374
7650
7410
7402
5672
0000
6032
6042
1373
3772
3774
7200
1370
I0@2
1367
Ivoy
72092
6246
6001
6616
7008
7700
5317
6616
7000
7710
5323
2774
7020
5317
6041
5355
6042
3357
1754
6046
6001
722¢
27661
5346
1365
3346
2354
1357
2772
5400
6832
5791
332
6001
5409
e

SPEED>

RINT,

ADDING,

ADDR,

ACSAV»

PALLD  vids 117AUG=72 2149

XX

LAS

AND (2020292
SNA CLA
SKP

MLT

JMP 1 STOP
)

KCC

TCF

TAD (=343
DCaA CTA
DCA CTB
CLA :
TAD (RINT
DCA 2

TAD (JMP 1 2
DCA 3

cLA

TLS

10N

DEAC

NOP

SMA CLA
JMP =3
DEAC

NOP

SPA CLA
JMP =3
1Sz CTB
NOP

JMP ”12
TSF

JMP ADDRe+1
TCF

DCA ACSAyv
TAD I ADDR
TLS

ION

CLA

1Sz CTC
JMP 3
TAD (NOP
DCA ,+1
1S2 ADDR
TAD ACSAvVY
1SZ2 CTA
JMPp 1 0@
10F

JMPp 1 SPEED
P

10N

JMP 1 €

)

PAGE 63



¢/OF32/DF32D DIsK DATA TEST

5765
5765
5767
577¢
5771
5772
5773
5774
5775
3776
5777

68080
6001
6002
6083
6004
6005
6806
6207
6017
6911
6012
6013
6014
6915
60216
6017
6020
6021
622
6023
6g24
6025
6026
6227
6230
5031
6232
6233
6234
6235
5336
6237

7000
6683
5442
5732
3661
6610
7635
2000
0209
2260
4521
6200

7402
4777
4776
s000
6010
6011
4775
4543
6060
6060
2000
47761
6623
6027
4030
4776
6624
6033
6034
4775
4q4¢
2724
4242
6060
60603
4922
2447
6260
5362
paee
4774
5420

PAGE

PALLD viAl 11-AUG=70 2119

/PRINT OUY ROUTINE FOR BAD TRACK

ETRACK,

XX

JMS [PRINT
JMS SIXTY
=3

Y

v *4

JMS MESAGE
4543

6060

6060

2000

JMS SIXTY
GT /G030 TRACK
%12

W ¥42

JMS SIXTY
BT /BAD TRACK
*12

*12

JMS MESAGE

4049

2724

4040

6062

6068

40092

2440

6060

5060

ggoe

JMS STQR

JMP [ ETRACK

PAGE 6Ff



/DF32/0

6240
6241
6042
6043
6044
6045
6046
6047
60250
6051
6952
60853
6054
60855
60856
6057
6260
6361
6062
6063
6064
6065
6066
6067
6070
6071
6072
6073
6074
6075
6976
6077

6120
6101
6102
61023
6184
6105
6106
6107
6110
6111
6112
6113
6114
6115
6116
6117
6120

7402
4777
4776
604¢
60509
6981
477%
4543
6060
4060
200¢
4776
6626
6067
6870
4776
6625
6073
6074
477%
4040
g7¢4
Adag
6060
6060
4002
p442
6060
6060
peae
4774
5640

7402
4777
4776
6621
6123
6124
47761
6622
6116
6117
4775
4543
27e1
4040
X118
6260
4023

D DISK DATA YEST

PAL10

viey

/COMPARISON ERROR PRINT OUT

/GDXXXX
BADCOM,

/SYNC ADDRESS TEST PRINT OUT GAXXXX

ERSYNC,

SYNC1:

BOXXXX
XX
JMS JPRINT
JMS SIXTY
=3
v 4
4
JMs MESAGE
4543
6060
6060
popo
JMS SIXTY
GD
1 *42
*12
JMs SIXTY
gD
*12
%12
JMg MESAGE
4040
P704
4040
6060
6060
4002
440
6060
6069
20092
JMS STOP

JMP | BADCOM

XX

JMS [PRINT
JMS SIXTY
BA
SYNC1+11
SYNC1+12
JMS SIxXTy
GA .

SYNCLt4
SYNCL#5
JMS MESAGE
4543

eral

4040

6060

6860

4923

11=AUG=70 2149
/600D
/84D
/CR LF
/600D DATA
/BAD DATA
JEXIT

SYNCXXXX

/MAC
/BAD ADDRESS

/GO0D ADDRESS

/CR LF
/GA

/GOOD ADDRESS

/SYNC

PAGE 78



/OF32/0F320 DISK DATA TEST PALLE  Viey 142aUG»72 2149 PAGE 70-%

6121 3116 3316

6122 @340 2349

6123 6060 6040 /BAD ADDRESS
6124 6060 6060

6125 0RQ0 2000

6126 47741 JMS STQP

6127 5708 JMP | ERSYNC



/0F32/C

D DISK DATA TEST

6137
6131
6132
6133
6134
6135
6136
6137
6140
6141
6142
6143
6144
6145
6146
6147
6150

6174
6175
6176
6177

7402
47771
4776
6622
6144
6145
47751
4543
p601
1403
1715
4040
6360
6060
0000
47741
5730

5672
0200
2260
4521
6200

PALLP  vi&l

11~AUG~72 2149

/FALSE COMPARE AT ADDRESS XXXX
/FALCOM XXXX

TEXTE?

PAGE

XX

JMS [PRINT
JMS SIXTY
GA

1 *40

*10

JMg MESAGE
4543

0623

1403

1745

4040

6060

6060

pooe

JMS STOP
JMP 1 TEXTE

/FROM
/70
/%0

/FALCOM XXXX

PAGE 7%



sOF32/0F320 DISK DATA TEST

7402
4777
2776
7418
57751
7380
1774
3373
1772!
1371
3770
4767
6616
2366
3765
7100
1778
7004
3778
78084
3764
1765
70812
7812
7812
3765
17641
7210
1765
70804
3765
1778
7810
3772
4763
4104
6250
6251
4762
4543
6060
6060
4000
4763
6606
6276
6276
6763
5648
6301
302
6763
6626

/COMPARISON

ERRCOM,

PALLE  vidl

XX

JMS IPRINT
1S2 ERCY
SKP

JMP CT7Be=1
CLA CLL
TAD CTB
AND (@177
TAD RADD
TAD (3%

DCA ERRDSK
JMS SYNC
DEAC

AND (2728
DCA ERRTK
cLL

TAD ERRDSK
RAL

DCA ERRDSK
RAL

DCA LINKA
TAD ERRTK
RTR

RTR

RTR

DCA ERRYK
TAD LINKA
RAR

TAD ERRTK
RAL

DCA ERRTK
TAD ERRDSK
RAR

DCA ERRDSK
JMS SIXTY
ROLD

yvé

AL

JMs MESAGE
4543

6060

6062

4008

JMS SIXTY
ERRTK

*21

l*za

JMS SIXry
ERRDSK
*22

1 *29

JMS SIXtY
30

11=AUG=70 2149 PAGE 72

ERROR PRINTOUT

/ERRQR COUNT

/COMPARE LOOP COUNTER
JEXTRACT HOW FAR

/ADD TO INITIAL DISK ADDRESS
/CORRECT

/ERRCR D1SK ADDRESS

/READ TRACK COUNTER

/EXTRACT TRACK .
/ERRQR TRACK ADDRESS

/ERROR TRACK

/018 &0DRESS

/GOOT



/OF32/0"~2D DISK DATA TEST PALLD  viel 14°AUG=70 2119 PAGE 72-%

6265 6395 *20

6266 6306 ,*20

6267 4763 JMs SIxry

6270 6625 80 /BAD DATA
6271 6311  *20

6272 6312 ,*20

6273 47621 JMg MESAGE

6274 4024 4024 /DSK ADDRESS
6275 1340 1340

6276 60869 6260

6277 4804 4Pp4

6300 2140 2149

6301 6060 6069 /G00D DATA
6302 6060 6060

6303 4007 4097

6304 @440 p440

6305 6060 60860

6306 6060 6060 /BAD DATA
6307 49402 4902

6318 440 2440

6311 6060 60482

6312 6060 6060

6313 028280 pReo

4314 4761 JMS STOP

6315 5600 JMP | ERRCOM



/OF32/DF320 DIsK DATA TEST PALLD viél 14=AUG~78 2149 PAGE 73

6316 7482 BADADD, XX

6317 4777 JMS JPRINT /INHIBIT PRINTOUT
6322 4763 JMS SIXTY
6321 6316 =3

6322 6326 44

6323 6327 Y

6324 47621 JMg MESAGE
6325 4543 4543

6326 6260 6060

6327 4860 6068

6330 2002 2000

6331 4763 JMS SIXTY
6332 6622 GA

6333 6345 , %12

6334 6346 *12

6335 4763 JMS SIXTY
6336 6621 BA

6337 6351 v 12

6340 6352 12

6341 4762 JMS MESAGE
6342 4040 4240

6343 @701 2701

6344 404D 4940

6345 6060 60840

6346 6760 6060

6347 4082 4002

6350 4142 2140

6351 6060 6069

6352 6069 6060

6353 9000 2000

6354 4761 JMS STOP
6355 5716 JMP 1 BADADD
6361 5672

6362 geoe

6363 0260

6364 6632

6365 6686

6366 2700

6367 4472

6370 66085

6371 0001

6372 6602

6§373 2177

6374 3661

6375 3667

8376 5612

5377 4521

5427 PAGE



/10F3277

20 DISK DATA YEST

6400
6401
6492
6423
6404
6405
6426
64g7
6410
6411
8412
6413
6414
6415
6416
6417
64290
6421
6422
6423
6424
6425
6425
6427
6432
6431
6432
6433
6434
6435
6436
6437
6442
6441
65442
6443
6444
6445
6445
6447
6450
6451
6452
6453
6454
6455
6456
6457

paoge
4777
6616
3776
4775
4543
2324
g12é
4085
2222
4040
2000
7209
1203
7041
1374
7449
5227
477581
2722
1124
9500
5233
47751
2205
olipé
£o02
1773
p372
7012
7812
7912
3771
1770
7ie2
7004
3767
1771
7004
771!
1767
7212
3767
4766
8696
64714
6471
47661

STATUS,

PALLG vidy 11=AUGe78 2139

[4]

JMS [PRINT

DEAC

DCA SR

JMS MESAGE

4543

2324 /SY
8424 /7AY
49p5 /E

2222 /RR
4040

2000

CLA

TAD STATUS

Cla

TAD (WPAGE#12

SZA

JMP ,#6

JMS MESAGE

2722 /WR
1124 /17
2500 /E

JMP *5

JMS MESAGE

2225 /RE
pip4 /AD
2020

TAD TKADD

AND (07082

RTR

RTR

RTR

DCA ERRTK

TAD RADD

CLL

RAL

DCA ERRDSK

TAD ERRTK

RAL

DCA ERRTK

TAD ERRDSK

RAR

DCA ERRDSK

JMS SIXTY

ERRTK

*14

' *13

JMg SIXTY

PAGE 74



¢0F32/DF320 DISK DATA TEST

6460
6461
6462
6463
6464
6465
6466
6467
6470
6471
6472
6473
6474
6475
6476
6477
6520
6301
6502
6503
6924
6505
6506
6527
6510
6511
6512
6513
6514
6515
6516
6517
6520
6521
6522

6605
6474
6475

47751

4240
2321
7542
4024
1342
62602
4004
2147
6068
6062
3302
7208
1776
4341
3336
47751
4543
2005
6260
poAo
7200
1765
4341
3323
477581
4040
1605
n44a
1722
4027
1417

PALY

ERRD
,*13
.13
JMs
404¢
2301
7549
4024
1340
6060
4p@4
2140
6060
6060
000
CLA
TAD
JMS
DCA
JMS
4543
2095
60602
pege
CLA
TAD
JMS
DCA
JMS
4040
1695
P440
1722
4027
1417

2 visl

SK

MESAGE

SR
STAY
*4
MESAGE

STAYSY
STAT
' *10
MESAGE

11=AUG~72

/SA
/8
Al
/K

/0
/A

/NE
/0
/0R
/W
/L

2149

PAGE 73



¢OF32/0F320 DISK DATA TEST

6523
6524
6525
6526
6527
6530
6531
6532
6533
6534
6535
6536
6537
6540
6541
6542
6543
6544
6545
6546
6547
6550
6551
6552
6553
6554
6564
6565
6566
6567
6570
6571
6572
6573
6574
6575
6576
6577

6060
22092
7200
1765
43414
3335
4775
4940
2422
1440
6062
430¢
4764
5600
enee
7100
79180
3765
7430
5351
1333
5741
1354
5741
7560
7561
5672
6633
2260
6605
6602
6606
n700
6604
3612
p20¢
6628
4521
6608

STAT,

STAT@,
STATY,

PAGE

PAL1B  viéy 14"AUG70 2149
6060

2029

CLA

TAD STATSYV

JMS STAT

DCA ,+5

JMS MESAGE

4040

g422 /0R
1440 /%
6060

4300

JMS STOP

JMP ] STATUS

2

CLL

RAR

DCA STATSY

SEL

JMP ,¢3

TAD STATO

JMP 1 STAT

TAD STATY

JMP 1 STAT

7560

7561

PAGE 76



JDF32/DF320 DISK DATA TEST

/CONSTANTS
DCEA=8611
DCMA=6621
0SAac=6612
DMAR=66083
OMAW=0605
DEAL=6615
DEAC=%616
DFSE=%621
DFSc=6622
OMAC=8626
XX=7402
wC=7758
1ACW27751
CACW=IACW
KA
WADD,
RADD,
cTC,
TKADD»
ERRNDSK,
ERRTK»
NUM,
CTA,
cT0,
ERCT,
BYX,
AC,
WORDY
WORN2
END'
SR,
BA,
GAy
[
BT,
80
3D,
CTACC

NI & BRI SR LS SRS B I S S ISR SRS IS I R SRS R SRS RS B SN S

Wy y
—f v
> Z
4
s 3>
-
¥ ot

IS RORSER RG]

¢ Ur W3 i)y vy
D NN o AN b SR g S 2

N WFy
s

PALLD

11-AUG~780 2119 PAGE 77

/CL EXT ADDRESS REGISTER
/CLEAR MAR, PE, DONE
/CLEAR AC SKIP ON ADC
sLOAD AND START READ
/LOAD AND START WRITE
/LOAD EXTENDEOD ADDRESS
/READ EXTENDED ADDRESS
/SK1P ON NQ ERROR
/SK1P ON FLAG

JREAD DISK ADDRESS

/

/1ACuw=1 FOR WRITE
/1AaCw=1 FOR READ

/D18« ERROR ADDRESS

JERFOR COUNT FOR COMPARES
/STCRE £xT, MEMQORY BANK
/SAVE &l

/NUMBER OF PASS COMPLETED
/STATJS REGISTER

+BAD ADCORESS

/G000 ADDRESS

/G000 TRACK

/BAD TRACK

/BAD DaTa

/G000 DaTh



/DF32/¢

D DISK DATA TEST

6645
6646
6647
6650
6651
6652
6653
6654
6655
6656
6657
6660
6661
6662
6663
64664
6665
6666
6667
6670
6671
6672
6673
6674
6675
6676
6677
6700
6701
6702
6703
6724
6725
6706
6707
6719
6711
6712
6713
6714
6715
6716
6717
6720
6721
6722

7100
1377
7429
5253
2327
5245
1376
7450
5302
1375
751@
5263
2338
5256
1374
7450
5302
1373
7510
5273
2331
5266
1372
7450
5302
1971
2332
7440
5276
7200
1634
3326
2234
1327
7106
7006
7806
1330
1372
3726
2326
1331
7106
708026
70806
1332

PACK,

PALLD

cLL
TAD
SNL
JMP
1S2
JMP
TAD
SNA
JMP
TAD
SPA
JMP
1S2
JMP
TAD
SNa
JMP
TAD
SPA
JMP
182
JMP
TAp
SNA
JMP
TAD
182
SZA
JMP
CLA
TAD
DCA
ISz
TAD
RTL
RTL
RTL
TAD
TAD
DCA
152
TAD
RTL
RTL
RTL
TAD

Vial 11~AUG=70 2149

(=1759

3
THOU
=5
(1750

PACK
(=144

1#3
HUND
14
(144

PACK
(=12

V3
TENS
-4
(12

PACK
(-1
UNIT

173

! DEC
DECA
DEC
THOU
cLL

HUND
(6060
] DECA
DECA
TENS
cLL

UNIT

PAGE 77-3%



/DF32/DF320 DISK DATA TEST

6723
6724
6725
6725
6727
6738
6731
6732

6733
6734
6735
6736
6737
6740
6741
6742
6743
6744
6745
8746
6747
6750
6751
6752
6753
6754
6755
6770
6771
6772
6793
6774
6775
6776
6777

7000

7209

1372
3726
5634
200¢
oo
edae
2000
2002

Y3%]
2212
P304
P31l
323
¥313
ped4c
n304
4301
2324
»301
B4
2324
2385
3323
3324
he1d
peLe
2282
6060
7777
ad12
7766
2144
7634
1750
6030
2800
agon
7229
2009

QECA,
THOU,
HUND
TENS,
UNIT,

TABL,

PAGE
ouTsuF,
PAGE
INBYE

PALLD viél 14"AUG=70 2119 PAGE 78

TAD (6860
DCA | DECA
JMP 1 DEC

Loavnen

=

15



/DF32/7 ~2p plSK DATA TEST PALLE  vié4g 11=AUG=72 2119 PAGE 79

7600 07623

7608 1205 TAD 7605
7681 33590 DCa 7758
7622 1206 TAD 7686
7623 3351 pDCA 7754
7604 B377 JMP 7777
7625 1355 1355
7606 5743 5743
$

p140 2651

P141 6200

0142 6400

0143 66002

p144 1111

2145 1077

0146 4425

@147 4202

9150 4000

9151 2724

p152 4651

0153 4647

0154 4644

P155 5486

9156 5%27

2157 2715

2162 2727

2161 541

0162 2045

B163 2177

B164 2000

01865 1431

2166 1120

3167 4322

9172 74190

P171 2212

p172 72480

g+73 5S040

P174 5242

@175 4407

@176 2400

P177 5200



2320
el
a3ce
2499
2522

2608
=780

10908
11948

1220
1300

1400
1509

1630
1790
20002
21292

2200
2300

2402
2529
2400
2722

CZooged
1340114l
tiziirl
1110111

1irtil
11:1111

ta 2

1121111l
2¢c. 20020

1111111
111111l

1111111
1i1it111

11111114
11151111

111411111
20.72020

11111111
11111111

11111118
g2r.eeev
11111
1111

1

1113128
11111543
11113352
td11i:

11111118
1111142

11111288
11141324

11111111
0gearIed
11111311
11111114

11111141
ageeegre

-
-
Pl
¥
.
B g

. B w
A
PO “ e
- -

11111111
10002289

12113114
11411111

11111118
peoveoed
ii11111d
11111114

11134111
260000202

A
KR T Y
Li1iiiil
. o
NI TR I
IR r?l'&
P
. ik
. y i
il 14
.
~ v o
1 a7

kil
I030003¢
Peiiidid
R B EA S 5
17311114
iaaiddds
Li111d:
L eQeRge

RS

iaditlid
1L441182

11311133
QL2RovEL

11111148
wooeeer

11411y
4Pep0Ree

11111114
11111114

111yl

golpdgnl

‘4 x
5

e
s

Ty
S e

e
Iy

b

Ky g

.

e I o [
L

w0 e
it
o

P
Lot

3 e

-

3

- g

[P
JEar

o pe

A
51
By

&

11111l
iiiidiny
$1iia1ld
ROCAE20E
11111811
111311815
113tiid
aBQITLERE

11121811
41i11dd

1111111
APLilils

1iiiti1d
113134118

ii12gees
Q0peeLLl

$111111%
11111111

11111118
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