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The ‘nformation in this doucment is subject to change
without notice and should not be construed as a commitment
by Digital Equipment C(orporation.  Digital Equipment
(orporation assumes no responsibility tor any errors that
may appear in this manual.

The software described in this document is furnished to the
purchaser under a Llicense tfor use on a sm?le computer
system and can be copied (with inclusion of DIGITAL's
cropy 1ght notice) only for use in such s;stem. except as may
otherwise be provided in writing by DIGITAL.

Digital Equipment Corporation assumes no responsibility for
the use or reliability of its software on equipment that is
not supplied by DIGITAL.

{opyright (() 1975,1978 by Digital fquipment Corporat‘on
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Description
1. ABSTRA(CT
This Diagnostic was designed to test RSO3 and RS04 drives.
The CERSB Disk Data Test is a series of address and data reliability
routines which verify to the user that the controller (RH70) and the
disks (RSO3 or RS04) are ogerating correctly. This test should be
used 1n conjunction with the DERSA diagnostic.
NOTE
This program will destroy all data on

the disks. Turn oft all drives that you
do not want to test.

2. REQUIREMENTS

2.7 Equipment

PDP11 standard computer with a minimum of 8K of memory, and an RH70
controller with an RSO3 or an RS04 disk,

2.2 Preliminary Programs
DZRSA

. LDADING PROCEDURE
Use standard procedure tfor ABS tapes.

SEQ 0003
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4. STARTING PROCEDURE

4.1 Control Switch Settings
See 5.1 (ail down for worst case testing)
4.2 Starting Address
Program and/or operator action
Load program into memory using ABS loader.
1. Starting addaress 200.
A. Set switches (see sez 5.1). All down for worst case
B. The displag on the 11/45 will show the iteration count in
the left Dyte and test number in the right. To use, set
the data display switch to the display position.
f. Press start.
The pro?ram will now map the data buffers in 4K segments on =A~ port
for all memory It will then type out the parameters of the data
butters. The program will only do this the first time it is started,
tor 1t stores these addresses and continues using them. To have the
of??ram remap the system, the program must be reloaded. All of memory
wl

be tested. You may enter conversation mode and put data buffer
where you wish and what ever size you wish.

SEQ 0004




CERSB-C RH70-RSO3-RSO4 DATA RELIABILITY DIAG Page 5

Description

S. OPERATIONAL SWITCH SETTINGS

Switch Settings Are:

SW<15> = 1
SW<14> = 1
Sw<1d> = 1
SwW<12> - 1
Sw<11> = 1
SW<“ 0> - 1
SW<09> - 1
Sw<07> - 1
Sw<06> = 1
SwW<05> - 1
SW<04> - 1
Sw<03> - 1
Sw<02> - 1
SwW<01> 1
SW<Q0> - 1

HALT ON ERROR

LOOP ON FUNCTION

INHIBIT PRINTOUT

INHIBIT COMPARISON

WITH THIS SWITCH SET, THE

PROGRAM WILL NOT COMPARE THE

DATA IT READ FROM THE DISK WITH
THE KNOwWN GOOD DATA.

HALT ON COMPLETION OF TRANSFER
ENTER CONVERSATION MODE

LOOP ON ERROR

WAIT IN WAIT MODE

PROGRAM RUNS IN A BACKGROUND TEST
WHILE WAITING FOR INTERRUPT, WITH
SW SET PROGRAM WAITS IN A WAIT
INSTRUCTION.

OPTIONAL TYPEOUT OF RETRY ERRORS
INHIBIT PASS COUNT

ALLOWS 8 ERROR TYPEQUTS IN THE

SEQ 0005

COMPARE ROUTINE BEFORE EXECUTING NEXT READ
COMMAND. WHEN SWITCH IS O, ONLY 1 ERROR

TYPEOUT IS RECORDED.
TYPEOUT # OF ERRORS
INHIBIT MEMORY MANAGEMENT
DATA TEST ONLY

DROPS DRIVE AFTER 2G ERRORS
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5.1 Data Reliability Test Mode

With SW8 set, the program will set the 'BAI'* bit in RH(SZ and transfer
64K  of data at a time for all patterns except random. Random will be
executed as usual with standard butfers. No compares are done in this
mode of operation except on random patterns. This option should only
be used ir data test or conversation mode. When used in conversation
mode it over rides the non standard word count. You should not select
a desired disk address in conversation mode for it can produce a disk
address overflow error tor this data reljability test mode only does
64K word transfers, [f SW8 is changed, while the program is running,
the program will finish its pass before executing the switch change.

5.2 (onversation Mode for Program Parameters for Data Test Only

In convervation mode the operator can soecify any one or all of the
program parameters.

NOTE

Once in conversation mode, the only way
to remap the system 1is to reload the
program. To restart the program in
conversation mode without having to
reanswer the questions, the starting
address is 210. Reset switch 10. To
restart the program without having to
reanswer the port s1zI1ng Questions,
restart at 220. Reset switch "0,

SEQ 0006
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The program will now ask several questions, the table below will help
you answer the questions.

TYPE TO START AT TYPE TO START AT

0 000000

1 020000 20 400000
2 040000 21 420000
3 060600 22 440000
4 100000 23 460000
p) 120000 24 500000
6 140000 25 520000
7 160000 26 540000
10 200000 27 560000
11 220000 30 600000
12 240000 31 620000
13 260000 32 640000
"4 300000 33 660000
15 320000 34 700000
"6 3460000 35 720000
17 360000 36 760000

37 760000

TYPE TO START AT TYPE TO START AT
40 1000000 &0 1400000

41 1020000 61 14200000
42 1040000 62 1440000
43 1060000 63 1460000
44 1100000 64 1500000
45 1120000 65 1520000
46 1140000 66 1540000
47 1160000 67 1560000
50 1200000 70 1600000
51 1220000 71 1620000
52 1240000 72 1640000
53 1260000 73 1660000
54 1300000 74 1700000
55 1320000 75 1720000
56 1340000 76 1740000
57 1360000 77 1760000

TYPE TO START AT TYPE TO START AT
100 2000000 120 2500000
107 2020000 121 25200000
102 2040000 122 2540000
103 2060000 123 2560000
104 2200000 124 2600000
105 2220000 25 2620000
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Description SEQ 0008
106 2240000 126 2640000
107 2260000 127 2660000
110 2300000 130 2700000
111 2320000 13 2720000
112 2340000 132 27460000
113 2360000 133 2760000
114 2400000 134 3000000
115 2420000 135 3020000
116 2460000 “36 3040000
117 2460000 137 3060000

NOTE:The formula to get numbers
to be typed is: Every 4Kboundry end
. in tour zeros .
so disregard the last four digits and
) divid the remaining
address by two. The resulting number is
to be typed in for
thas 4K
bank.
NOTE : Type only numbers shown.

. Type starting 4K bank # for data buffer on port A

This will determine where your buffer area will start or -A-
port. Use table above

NOTE :
Program is located 1in 1st 4K bank,

Therefore, this bank can not be used as
a bufter,




CERSB-C RH70~RS03-RS04 DATA RELIABILITY DIAG
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EXAMPLE :

XOXXX XX

X

X CPU X

X

XXXXXXX

X
X

BK XXXXX
XMEMX
0 XXAXX
X
X

XXXXXX
X RH X
XXXXXX
X

X=A=PORT

1999900000099 99099¢9009000099¢09¢

These answers given below will test the configuratior in
given example,

-A~- port

1
2) 1

Answers:

Page 9

SEQ 0009

XXXXXXXXXXX 16K

X X
X BANK 3 X
X X
XXXXXXXXXXX
X X
X BANK 2 X
X X
1 90099090009
X X
X BANK T X
X X
XXXKUXXXY XX
x N
X BANK

X PROGRAM x
KXXXXKXXXXX

&n

4K

J

the
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Program Conversation
MULTI DRIVE MODE? (YES~NO)

Multi disk mode is a mode in the pcogram which allows the
operator to exercise all the disks on the system without
re~starting the program. The pro?cam. after exerc151ng one
disk will report a message telling the operator which disk
will be selected next, and then the program will exercise
that disk. When a complete pass is accomplished, a pass
complete will be reported and the test will recycle

[t the answer to the multi drive mode was 'NO'', the following
question i1s asked.

TYPE UNIT #

The operator can now select the unit he wishes to test by
typing the unit number.

OPTIONAL WORD COUNT (YES-NO)

It the operator answers 'NO'' to this question the next
question will be deleted from the conversation.

Wb (7

The operator can specify an% length transfer from 1(8).
The normal transfer Len$r is n(8) words )
where n is the maximum buffer size for the available core.

This proEram maps the system in 4K segments. If there is a
1K bltock of memory on the system that you would lLike to

reach, you can type in that 4K bank # and then specify a wC
of 2000.

It the word count number typed, is larger than the core size
given in the setup routine, the question will be repeated.

OPTIONAL DSK ADDR (YES-NO)

It the answer to this questior is no, the whole disk will be
written and the next question is not acked.

DSK ADDR

The operator can now specify the starting sector

SEQ 0010
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DATA PATTERN NO.?

1f no optionat data pattern is requested (#22) the program

will execute the ‘ollowing L <t of data patterns.

PATTERN 000000
) 1727777
031463
066666
100001
107070
070707
052525
125252
177737
146314
136363
063636
000001
100005
155555
133333
Random data
Run a.l data patterns under
program control

o
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In this section of the program parameter conversation mode,
the operator can select any one or all three of the control
functions to be executed. The normal sequence of disk
functions wunder program control are WRITE, WRITE (HECK, and
then READ. By entering the conversation mode the operator

has gained complete control over the disk functions.
specify yes or no to all of the following questions.

WRITE? (YES = NO)
READ? (YES = NO)
WRITE (HECK? (YES - NO)

He must

"o perform a WRITE CHECK orily, the operator must first write
some known data on the disk. This course of action also

prevails for a READ orly operation.

« |t an error occurs in the (ine the operator is

depress the rub-out key and retype answer.
ALL ANSWERS SHOULD BE FOLLOWED BY A CARRIAGL-RETURN

5.3 Routine Abstracts
ADDRESS TEST

This test writes each sector with its own address then reads
and compares it for the correct data.

tyring,

it back

SEQ 0011
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RANEX - Random data, address and word count test

This routine tests the ability of the system to access random
addresses with random data. Two sectors of random data are written at
a starting random address on the disk. It is then write checked and
read. ALl errors are reported. This is repeated 1000 times.

DATA RELIABILITY - data pattern test

In this portion of the test, the reliability of the disk surface is
tested by WRITE, WRITE (HECK, and READ functions. The routine first
writes the complete surface with a set data pattern, then a write
check of the complete surface 1is accomplished, thus reporting all
errors between the data written and the data in memory. The disk is
then read. The data read from the disk is compared against the known
data pattern. This compare is taking place the same time the disk is
being read. The buffer i1s cleared as it is being compared.

5.4 Subroutine Abstracts
5.4.1 SCOPE

This subroutine call is placed between eacn subtest in the instruction
section. It records the starting address of each subtest as it is
being entered in location "LAD'". It a scope loop 1is requested, the
currert subtest will be looped upon. The contents of LAD may be used
to determine the last subtest successfully completed.

5.4.2 HLT

This routine prints out an error message (See 6.1). To inhibit
typeouts, put SW<13> on a 1.

5.4.% TRAPCAT(CHER
A ‘e = "HALT'' sequence is repeated from 0 - 776 to catch an

Jnexpected traps. Thus any unexpected traps or interrupts will HAL
at the vector + 2

SEQ 0012
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6. ERRORS

6.1 Error Printout

“nhe format is as follows:

ADR (S1 = ==ee- (S2 = ====- ER = ====-
GOOD . T mm=ee BAD = ~===-

where:

CS1.CS¢.ER etc. = RS11 Disk Registers
Good . = Expected Data.

Bad = Data Received.

To ftind the failing test, look at the Listing above the address typed.
It SWO is set, a drive will be dropﬁgd from the test sequence after 20
errois. The program will state which drive was dropped and on which
pass it was dropped. If all the drives have been dropped, the program

will type ‘'TESTING UNIT O0O'' and HALT'', indicating that it could not
tind any more drives on the system to test.

7., RESTRICTIONS
NOone

8. MISCELLANEOUS

8.1 Execution Time
Pass complete will be typed out at end of pass. It will take between

15 to 20 minutes to complete a pass. add 30 seconds for each 4K. for
gata test.

8.2 Stack Pointer
Stack is initially set to 500

SEQ 0013
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8.3 Power fa:

The starting address for the write Power fail 'est is 270. A message
will be typead out "‘load Sw with unit # and cont.’'’ The cperator now has
to toad the unit # in octal into the Sw re?1ster in bits 00-01 and 02.
Ther hit continue. The program will tell the operator when to power
down. when the system is powered up, only one error is allowed. The
starting address tor the writecheck Power Fail Test is 274. Here as
in the Write Power fail Test, the program wili tell the operator when
to power down. wher the cower comes back, no errors should occur.

SEQ 0014




CERSB~C RH70-RSO3 DATA AND RELIABILITY TEST

CERSBC.P11

) b D d e b b )
OV ~NONIWN 2OV~ NN (NN —

000046
000052

00020¢

000210
000214

000220
C00224

000230

000260

000264

000270
000274

14-AUG-78 08:29

000052
040000

000200
000137

000210
012706
009137

000220
012706
000137

000230
000137

000260
000137

000264
000137

000270
000137
000274
000137

001234

000500
003176

000500
002322

015142

003252

005130

012334
012670

c 2
MACY11 30A(1052) 18-AUG-78 08:26 PAGE 2

.TITLE CERSB=C RH70-RS03 DATA AND RELJABILITY TEST
;COPYRIGHT 1973,1974,1975, DIGITAL EQUIPMENT CORP., MAYNARD, MASS.
;PROGRAM BY STANLEY HARACKIEW]CZ
SWITCH USE
SW15 100000 ;HALT ON ERROR
SW14 40000 ;LOOP ON FUNCTION
SW13 20000 JINHIBIT ERROR TYPEOQUTS
SW12 10000 JINHIBIT COMPARISON
Sw11 4000 JHALT ON COMPLETION OF TRANSFER
SWi0 2000 . CONVERSATION MODE
SW9= 1000 .LOOP ON ERROR
SW8= 400 ;
SW/= 200 JWAIT IN BACKGROUND TEST
SWé= 100 ;OPTIONAL TYPFOUT OF RETRY ERRORS
SWS= 40 JINHIBIT PASS COUNT AND UNIT #
SwWé4= 20 JALLOWS 8 LOCATIONS TO BE TESTED IN COMPARE ROUTINE
SW3= 10 :TYPE OUT TOTAL # OF ERRORS
SWe= 4 s INHIBIT MEMORY MANAGEMENT
SW1- 2 -DATA TEST ONLY
SW0= 1 ;DROP DRIVE AFTER 20 ERRORS
=~ 0 ;TRAP CATCHER FROM O - 776
. A JHOOKS FOR ACT 1
$ENDAD
. 52
BIT14
200
JMP d#BEGIN ;START TEST
210
MOV #500,SP ;SETUP STACK
JMP aADTST JRESTART ADDR
- 220
MOV #500,SP ;CONVFRSATION MODE WITHOUT
JMP a#Al ;DATA BUFFER QUESTIONS
- 230
JMP a#RLDR JRESTORE LOADER
260
JMP a#ADTL s TRACK AND SECTOR SELECT TEST
JWRITE EACH WORD ADDR ON ITSELF AND READ [T BA(K
264 JLGCATION 1150 CONTAINS UNI™ NO.
JMP a#RANE L -RANDOM ADDRESS, DATA TEST
570 JLOCATION 1150 CONTAINS UNIT NO.
ggz a#PF T ;DISK WRITE POWER FAIL TEST
JMP Q#PF T¢ JDISK WRITE (CHECK POWER FAIL TEST

SEQ 0015
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CERSBC

F1

000300
000307
000304
000306
000310
000312
000314
000316
000320
000322
000324
000326
000330
000332
000334
000336
000340

000342
000350
000356

000000
127777
031463
066666
100001
107070
070707
052525
125252
177737
146314
136363
063636
000001
100005
155555
133333

012777
013777
000002

00004C 000464
001164 000456

;RH70 DATA PATTERNS

PATOQ: 0

PAT1: 177777
PATZ: 031463
PAT3: 066666
PATS: 100001
PATS: 107070
PAT6: 070707

PAT7: 052525
PAT10: 125252
PAT11: 177737
PAT12: 146314

PAT13: 136363
PAT14: 063636
PAT15: 000001
PAT16: 100005
PAT17: 155555
PAT20: 133333
JPAT21  RANDOM DATA

:CLEAR ALL REGISTERS
.CLRDV: MOV #40,aRSCS2 ;CLEAR ALL REG
g?y UNNUM, aRSCS2 JGET WNIT #

SEQ 0016




CERSB~C RH70-RS03 DATA AND RELIABILITY TEST

CERSBC.P11 14-AUG-78 08:29
79 .SBTTL
80
81 177572
82 177574
83 177576
B4 172516
BS
86 172300
87 172302
88 172304
89 172306
90 172310
91 172312
92 172314
93 172216
94
95 172320
96 172322
97 172324
98 172326
99 172330

100 172332
101 172334
102 172336
103

104 172340
105 172342
106 172344
107 172346
108 172350
109 172352
110 172354
1M1 172356
112

113 172360
114 172362
115 172364
116 172366
117 172370
118 172372
119 172374
12C 172576

E 2
MACY11 30A(1052) 18-AUG-78 (08:26 PAGE &
$KMMR - KERNAL MEMORY MANAGEMENT REGISTER ASSIGNMENTS

$KMMR -~ KERNAL MEMORY MANAGEMENT REGISTER ASSIGNMENTS

SR0=17757¢ ;JADDRESS OF MEM MGMT REGISTER SRO
SR1=177574 coo 5 " USRI
SR2:177S76 ; [N [N [N] re SR2
SR3=172516 ;ADDRESS OF MEM MGMT REGISTER SR3

K IPDRO=172300
KIPDR1=172302
KI1PDR2=172304
KIPDR3=172306
KIPDR4=172310
KIPDR5=172312
KIPDR6=172314
KIPDR7=172316

KDPDRO=172320
KDPDR1=17232?2
KDPDR2=172324
KDPDR3=172326
KDPDR4=17233)
KDPDR5=172332
KDPDR6-172334
KDPDR7=172336

KIPARO=172340
KIPAR1=172342
KIPAR2=172344
KIPAR3=172346
K IPAR4=172350
KIPARS=172352
K JPAR6=172354
K]PAR7=172356

KDPAR(=172360
KDPAR1=172367
KDPARZ=172364
KDPAR3=172366
KDPAR4=172370
KDPARS-172372
KDPARG=172374
KDPAR7 172376

;ADDRESS OF KERNEL 'I' PAGE
;DESCRIPTOR REGISTERS

JADDRESSES CF KERNEL ‘D' PAGE
sDESCRIPTOR REGISTERS

JADDRESSES OF KERNEL 'I' PAGE
;ADRESS REGISTERS

sADDRESSES OF KERNEL 'D' PAGE
sADDRESS REGISTERS

SEQ 0017
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CERSBC.P1

— )
naro
N -

I S T S S N S W ST W S S Y
&WWWWWWNNNNNNN
OO NONE NN —=OOV00 NN W

NN

—_
Pk 2P 2 o
S —

145
146
147
148
149
150
151
152
153
154

16-AUG-78 (08:29

000001
104000
177776
177776
177570
177570
000007
000000
000001

000001
000000

GOOD=
BAD=

F 2
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SKMMR - KERNAL MEMORY MANAGEMENT REGISTER ASSIGNMENTS

N- 1 JINITALIZE FOR NEWTST
HLT= EMT JSET HLT TO EMT FOR ERROR TYPEOUTS
PS= 177776 ;PROCESSOR STATUS
PSW= PS ;PROCESSOR STATUS WORD
SWR= 177570 ;SWITCH REGISTER
DISPLAY=SWR ;DISPLAY REGISTER
BELL= 7 ;BELL

RO= %0 ;RO - DEFINE REGISTERS
R1- %1 :R1

R2= %2 :R2

R3= %3 :R3

R&- y 74 R4

RS= %5 ;RS

SP- X6 JR6 - STACK POINTER
PC- ¥4 ;R7 = PROGRAM (OUNTER
BITO= 1 JBIT EQUATES

BIT1= 2

BIT2= 4

BIT3= 10

BIT4= 20

BITS= 40

BIT6= 100

BIT7= 200

BIT8= 400

BITO9= 1000

BIT10= 2000

BIT11= 4000

BIT12= 10000

BIT13= 20000

BIT14- 40000

BIT15- 100000

R1 ;FOR GOOD DATA

RO sFOR BAD DATA

SEQ 0018
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CERSBC.P11 164-AUG-78 08:29 $KMMR - KERNAL MEMORY MANAGEMENT REGISTER ASSIGNMENTS SEQ 0019
;22 000510 .= 510
157 000510 005015 044524 042515 NOINT: ASCIZ <15><12>"'TIMED OUT NO INTERRUFT''
158 000516 0201064 052517 020124
000524 047516 04440 052116
000532 051105 052522 052120
000540 000
000541 015 046472 046505 MTRAP: ,ASCIZ <15><12>'MEM MGMT TRAP''

000546 046440 046507 020124
000554 051124 050101 000

000561 015 046012 040517 LOADSW: ,ASCIZ <15><12>'L0OAD SW WITH UNIT # AND CONT''
000566 020104 053523 053440

000574 052111 020110 047125

000602 052111 021440 040440

000610 042116 041440 047117

000616 000124

000620 005015 040504 040524 DATA:  _ASCIZ <15><12>'DATA '
000626 000040

000630 051127 052111 020105 WRTERR: .AS(IZ ‘'WRITE ERR'"
000636 051105 000122

000642 051127 052111 02010%
V00650 045503 042440 051122
000656 000

000657 122 040505 020104 RDERR: .ASC]Z ‘'READ ERR'
000664 051105 000122

000670 005015 040522 042116 RANDM: _ASCIZ <15><12>'RANDOM *'
000676 046517 000040

000702 005015 042522 047503 RECOV: .ASCiZ <15><12>'RECOVFRED RETRY (T *°
0007710 042526 042522 020104

000716 042522 051126 020131

193 000724 052103 000040

195 000730, 005015 047503 046125 NOFND: .ASCIZ <15><12>'‘COULD NOT FIND DRIVE''
19¢ (000736 020104 Q47516 020124

197 000744 044506 042716 042040

198 000752 044522 042526 000

199 000757 015 005012 000 CRLFLF: ASCIZ <15><12>12>

201 000763 040 054450 047440 YORN:  ASCIZ "' (Y OR N)''
202 000770 020122 024516 000

204 000776 .EVEN

-t ) e e e ) D d d D )
SIEHTRER2ES

o
D

WCKERR: .ASCIZ 'WRITE CK ERR''

— e D ) et e D ) e ) D e ) e ed end d d
00 00O 00000000000~~~ N NSNNNNNN

) —
NS
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CERSBC(

206
207
208
209
210
211
212

213
214

P11

001032
001034
001036
001040
001042
001044
001046
001050
001052
001054
001056
001060
001062
001064
001066

001070
00°072

001000

000000
000000
000000
000000
000000
001000
177564
177566

000000
000000
000000
000000

172040
172050
172042
172044
172046
172052
172054
172056
172060
172062
172064
172066
172070
172072
000204

000002
000004
000010
000020
000040
000100
000204
000220
000240

000206
000200

000000

H 2
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$KMMR - KERNAL MEMORY MANAGEMENT REGISTER ASSIGNMENTS

1000

ICNT: 0 JLH = ITERATION COUNT ;RH = TEST NO.
ERRORS: 0 JERROR COUNT
PCNT: 0.0 ;2 WORD PASS COUNT
LAD: 0 ;LOOP ADDRESS FOR SCOPE
HLTADR: O sADDRESS OF LAST HLT INSTRUCTION EXECUTED
FILCHR: 1000 JFILCHR=0 (CHAR) :FILCHR+1 2 (COUNT)
TPS: 177564 JOUTPUT STATUS REGISTER
TPR: 177566 ;OUTPUT BUFFER
TEMP1: O
TEMP2: O
TEMP3: O
TEMPS4: O
:DISK 1/0 REGISTERS
RSCS1: 172040 ;DISK CONTROL + STATUS REGISTER
RSCSZ2: 172050 ;DISK CONTROL + STATUS REGISTER
RSWC: 172042 :WORD COUNT REGISTER
RSBA: 172044 ;BUS ADDRESS
RSDA: 172046 ;DISK ADDRESS (DESIRED ADDRESS)
RSDS: 172052 ;DRIVE STATUS
RSER: 172054 ;ERROR REG.
RSAS: 172056 JATTENTION SUMMARY
RSLA: 172060 ;LOOK AHEAD
RSDB: 172062 ;DATA BUFFER REGISTER
RSMR: 172064 JMAINTENANCE REGISTER
RSDT: 172066 :DRIVE TYPE REGISTER
RSBAE : 172070 ;BUS ADDRESS EXTENSION
RSCS3: 172072 ;CONTROL AND STATUS 3
RSVEC: 204 :INTERUPT RSVEC
sBIT ASSIGNMENTS FOR ERROR TYPE QUTS
DR=? ;DATA BUFFER
DA=4 :DESIRED ADD
wC-10 ;WORD COUNT
BA=20 ;BUS ADDRESS
DS=40 ;DRIVE STATUS
AS 100 JATTENTION SUMMARY
LA-204 ;LOOK AHEALD
MR=220 JMAINTENANCE
DT-240 ;DRIVE TYPE

STATUS: 206 ;DISK INTERRUPT STATUS
PRIORITY:R!'"7 ;DISK PRIORITY LEVEL

SEQ 0020




CERSB~C RH70-RS03 NDATA AND RELIABILITY TEST
CERSBC.P11

257
258
259
260
261
262
263
264
265
266
267
268

001100

—_— e e e e D e e
— ed e e D v — e e D D D

OO NO no

338333883833

14-AUG-78 08:29

000006
000000

000000

I 2
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$KMMR - KERNAL MEMORY MANAGEMENT REGISTER ASSIGNMENTS

RW=6 ;R/W IN PDR REG
uP=0 ;UP BITY IN PDR REG
MMVE (=250 ;ADDR OF MEM MGMT ERROR TRAP
STAMEM: 0 sSTARTING LOC FOR -A- PORT
SAVAST: 0 ;SAVE LOC FOR STAMEM
STBCOM: 0 sSTARTING LOC FOR -B- PORT
SAVCPU: 0 2 SAVE LOC FOR CPUBM
SAVMGA: 0 ;STARTING ADDR FOR =~A~ PORT WITH MEM MGMT
SAVMGB: 0 ;STARTING ADDR FOR 8 PORT W/MEM MGMT
SAVMGC: 0 :STARTING LOC FOR CPU W/MEM MGMT
SIZEAP: Q :SIZE OF A PORT
SIZEBP: Q ;SIZE OF B PORT
wbCTB: 0 ;WC FOR A PORT
AOB1: 0 :FLAG FOR PORT BEING TESTED
VADDR: 0 ;VIRTUAL ADDR
PHADDR: 0 JPHYSICAL ADDR
FLAGZ: 9 FLAG FOR RESTART AND FOUND DRIVE
DROP: 0 ;BAD UNITS ON SYSTEM THAT GET DUMPED

;DISCRIPTION OF FLAGZ

;BITO = RESTART

;BIT1 = FOUND DRIVE

;BIT2 = ERROR DO A CRLF FOR UNIT #

;BIT3 = DOING COMPARE

;BIT4 = SET A16 IN (S1

;BITS = SET A17 IN (S1

;BIT6 = SET IF MEMORY HAS ALREADY BEEN FOUND

;BIT7 = WHEN SET MAKE WC UP TG ¢8K

;BIT8 = FOUND MEMORY ON -B- PORT

;BIT9 = POWER DID FAIL

;BIT10 = WAITING IN BACKGROUND TEST

;BIT11 = PARITY ERROR ROUTINE

;BIT12 = POWER FAIL TEST

;BIT13 = IN MAP ROUTINE

;BIT14 = IN POWER FAIL OR CONVERSATION MODE

;BIT1S = ERROR IN POWER FAIL

;DISCRIPTION OF FLAG

;BITQ = USED FOR WRITE COUNTER

;BIT1 = USED FOR WRITE COUNTER

;BIT2 = TRANSFER MODE 64K

;BITS = OPTIONAL DMA

;BIT6 = TEST -B- PORT

;BIT7 - LAST DISK BUFFER FLAG

;BIT8 = PROGRAM IS IN ADDRESS OR RANDOM TEST

;BIT9 = ERROR DURING TRANSFER

;BIT10 = DATA TEST ONLY

;BIT11 = MULTIPORT

;BIT12 = READ

;BIT13 - WRITE CHE(K

;BIT14 = WRITE

;BITTS  PROGRAM CONTROL MODE

SEQ 0021




CERSB-C RH/70-RSO3 DATA AND RELIABILITY TEST

CERSBC

NN
— ek
N —d

NN NINWN
D d d e nd
O ~NONNES W

319

P11

001132
001134
001136
001140
001142
001144
001146
001150
001152
001154
001156
001160
001162
001164
001166
001170
001172
001174
001176
001200

001226
01230
001232

14-AUG-78 08:29

000000

000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000004
177740
177742
177744

J 2
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$KMMR - KERNAL MEMORY MANAGEMENT REGISTER ASSIGNMENTS
;RH70 DLl ICATE REGISTERS (MEMORY)

FLAG:
WRD(CT:
TRA(K :
DMA:
PATNU:
BUF :
TDMA:
SWRDCT:
ERCOUNT :
SAVE :
HRDER:
BLOCK :
PASSC:
UNNUM :
UNITSV:
UNCMP :
RSO4DT:
NUMS :
(MD:
SWITCH:
INTFLG:
LOPCNT :
WRITER:
WCERR:
READER:
COMERR:
MMAVA:
SAVWC( :
FLAG3:
SAVW(B:

;RH7" WORK REGISTERS
.\(AN BE CHANGED IN ANY ROUTINE’

ololeleleleolalelolelalinloleoleolelelclelslolololeloleolelele)

WORK : 0
WORK1: O
WORKZ2: O
ERRVE(C=4

LERADD=177740
HERADD=177742
MEMERR- 177744

.TEST REGISTER

;WORKING WORD COUNT

;WORKING DAE

;WORKING DAR

;DATA PATTERN INDEX

;WORKING DATA BUFFER (OUT=IN)
; TEMP DAR

s STANDARD WORD COUNT

JERROR (COUNT FOR MESSAGES.

;POINTER FOR HARD ERROR

JUNIT CURRENTLY BEING TESTED

;SET BIT=UNIT ON BUS

:FOR COMPARING FOR # OF DEVICE
:FLAG FOR RS04

;WORK LOC FOR NUMBER INPUTS

;LOC FOR CS2 COMMANDS

sFLAG FOR WHICH RANDOM NUMBER GEN
;FLAG FOR INTERRUPT

.ERROR FLAG AND LOOP COUNTER FLAG
. CONTAINS # OF WRITE ERRORS
;CONTAINS # OF WRITE CHECK ERRORS
sCONTAINS # OF READ ERRORS
;CONTAINS # OF COMPARE ERRORS
;MEM MGMT AVAILABLE INDICATOR

;SAVE LOC FOR CONVERSATION W( ROUTINE
;LOOP IN ADDRESS + RANDOM TST FLAG

;SAVE WC SIZE FOR -B- PORT

SEQ 0022




CERSB-C RH70-RSO3 DATA AND RELIABILITY TEST

CERSBC.P11 14-AUG-/8 08:2G
353 001234 012706 000500 BEGIN:
354 001240 012737 016350 000024
355 001246 012737 000340 000026
356 001254 012737 016014 000030
357 001262 012737 000340 000032
358 001270 012737 016744 000034

359 001276 012737 000340 000036
360 001304 005037 001000
361 001310 005037 001010
362 001314 042737 177677 001732
363 001322 042737 177776 001126
364 001330 005C37 001222
365 001334 032737 000001 001126

366

367 001344 004737 020000

368 001350 000005 1%:
369 001352 012737 000340 177776

370 001360 004537 012300

371 001364 005037 001216

372 001370 005037 001120

373 001374 032737 000004 177570

374 001402 001021

375 001404 012737 001432 000004

376 001412 012737 000340 000006

377 001420 005037 177572

378 001424 005137 001216

379 001430 000401

380 001432 022626 5%:
381 001434 012737 000006 000004 4%:
382 001442 005037 000006

383 001446 032737 000001 001126 3%:
384 001454 001002

385 001456 000137 020070

386 001462 004737 011464 CALM:

387 001466 004737 (€15170 CALM1:

388 001472 032737 000001 001126

389 001500 001003

390 001502 013737 001150 001220

391 001510 052737 000001 001126 3%:
392 001516 005037 001140

393 001522 005037 001142

394 001526 013737 001150 00134

395 001534 032737 000002 177570

396 001542 001403

397 001544 052737 002000 001132

398 001552 032737 002000 177570 2%:
399 001560 001015

400 001562 052737 074000 001132

401 001570 004537 010214

402 001574 012737 017426 000004

403 001602 012737 000340 000006

4046 001610 002137 003176

405 001614 000137 002220 1$:

K 2
MACY11 30A(1052) 18-AUG-78 08:26 PAGE 10
$KMMR - KERNAL MEMORY MANAGEMENT REGISTER ASSIGNMENTS

MOV 4500, SP SSET STACK TO #%x 500 sex
MOV #.POWER ,g#24  :SET UP PF VECTOR

MOV 4340, a4 06 *LOCK OUT THE WORLD

MOV #.HLT,a430 *SET EMT VECTOR

MOV #340, 3432 sLOCK UP

MOV #.TRAP, a#%4 ;SET TRAP VECTOR
MOV #340,a436 ;LOCK UP

CLR ICNT JINIT ICNT

CLR LAD JINIT LAD

BIC #177677 ,FLAG
BIC #177776,FLAGZ

;CLEAR FLAG
:CLEAR ALL EXECPT RESTART

CLR FLAG3 ;CLEAR LOOP IN ADDRESS + RANDOM TST FLAG
BIT #BITO,FLAGZ ;1S THIS THE FIRST TIME?

BNE 1% sNO

JSR PC,.LDR ;SAVE LOADER

RESET ;CLEAR THE WORLD

MOV #340,PS
JSR RS ,ERRCL
CLR MMAVA

sLOCK UP INTERRUPT LEVELS
;CLEAR ERROR COUNTER + PASS CNT
;CLEAR MEM MGMT FLAG

CLR AOB1 ;TEST A PORT FIRST

BIT MBIT2,SWR ;WANT MEM MGMT?

BNE 3% ;NO

MOV 5% 4 JSET TIMEQUT TRAP

MOV #3460,6 ;SET PS

CLR a#SR0O ;1S MEM MGMT AVAILABLE?
cCoM MMAVA :YES

B8R 4% ;CONT

(MP (6)+,(6)+ ;CLEAR STACK

MOV 6.4 JRESET

(LR 6 ; TRAP

BIT #MITO,FLAGZ ;IS THIS THE FIRST TIME
BNE CALM ;NO

JMP SI1Z2ZAP .SIZE BUFFERS

JSR PC,3#EXTMEM JSET UP DATA BUFFERS
JSR PC, .MAMK JTURN ON PARITY MEM
BIT #BITO,FLAGZ J1ST TIME ?

BNE 3% :NO

MOV SWRDCT, SAVWC
BIS #BITO,FLAGZ
(LR DMA

CLR PATNU

;SAVE WC FOR CONVERSATION MODE (OMPARE
JSET 1ST TIME FLAG
;CLEAR DAR REGISTERS
;CLEAR PATTER COUNT
MOV SWRDCT ,WRDCT

BIT #BIT1,SWR sDATA TEST ONLY?

BEQ 2% :NO

BIS #BIT10,FLAG JYES

BIT #31T10,SWR JENTER CONVERSATION MODE?
BNE 1% ;YES GO TO CONVERSATION MODE
BIS #74000,FLAG

JSR R5,RESTOR JRESTORE ORIGINAL WD CNT
MOV #TIEOUT ,ERRVEC

MOV #340,ERRVEC+?

JMP ADTST

JMP ¥ (ONM JENTER CONVERSATION MODE

SEQ 0023




CERSB~C RH70-RS0O3 DATA AND RELIABILITY
CERSBC.P1T 14~AUG-78 08:29

406
407
408
409 001629
410 001624
411 001632
412 001640
413 001646
414 001650
415 001652
416 001656
417 001660
418 001666
T 419 001674
420 001702
421 001710
422 001716
423 001720
424 001744
425 001752
426 001760
427 001762
428 001770
429 001774
430 002000
431 002002
432 002010
433 002012
434 002020
435 002022
436 002030
437 002032
438 002040
439 002046
440 002050
441 002052
442 002060
443 002062
444 002070
445 002072
4466 002100
447 002102
448 002106
449 002106
450 002112
451 002114
452 002120
453 002126

012701
042737
012777
012777
005301
001403
005277
000770
017737
043737
012737
012737
032737
001015
104402
042737
033737
001463
013777
005037
005777
001417
022777
001413
022777
001404
022777
001037
052737
032737

000010

000002 O
00C200 1
000007 1

177156

177164
001130
000401
000000
000040

001724
000004
001170
001164
001172
177060
000001
000002
000003

177777
040000

001166
001166
001170
001164
177570

001126
001166
177044

177050
177040
177030
3l
000200
000040
000004
000757
001164

000040
000004

176764
17757¢
001126

013746
104406
104402
042737
000430

001126

TEST

L 2
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SKMMR ~ KERNAL MEMORY MANAGEMENT REGISTER ASSIGNMENTS
JFIND OUT HOW MANY DRIVES

JFIRST TEST RSAS

DRVENO: MOV
BIC
MOV
TRY: MOV
DEC
BEQ
INC
BR
DVNUM: MOV
Bii
MOV
MOv
BIT
BNE
TYPE
BIC
STTEST: BIT
BEQ
UNTYP: MOV
CLR
TST
BEQ
2$: MP
BEQ
3s: CMP
BEQ
CMP
BNE
6%: RIS
1%: BIT
BEQ
RTS
7%: BIT
BEQ
BIT
B8NE
BIT
BEQ
TYPE

MOV

5%:

TYPES

TYPE
BIC
4(%: BR

#8. ,R1
#BIT1,FLAGZ
#0,3RSCS2

#7 ,aRSER

R1

DVNUM

@®RSCS2

TRY
aRSAS,UN]ITSV
DROP ,UNI TSV
#4017 ,UNCMP
#0 , UNNUM
#BITS,SWR
STTEST

L.+
#BIT2,FLAGZ
UNCMP UNITSV
TRYNX
UNNUM,aRSCS2
RSO4DT

aRSDT

1%

#1,3RSDT

1%

#2,aRSDT

6%

#3,aRSDT
TRYNX
#-1_,RS04DT
g§1T14,FLA62

PC
#BIT7,aRSDS
TRYNX
#BITS,SWR
4%
#B1T2,FLAGZ
5%

+CRL*LF
UNNUM, - (6)

.40
#BIT2,FLAG?
NOWGO

JPUT 8 INTO R1 FOR COUNT
;CLEAR FOUND DRIVE FLG

;SET DEVICE TO ZERO

;CAUSE AN ERROR +SETS BIT IN AS REG
;DO A MAXIMUN OF 16 TIMES
JTESTED FOR ALL DRIVES GET ouT
s INCREMENT DRIVE UNIT

JREPEAT FOR NEXT DRIVE

. SAVE

;DROP BAD DRIVES

JSETUP TO CMP WITH UNITSV

JPUT O INTO UNIT NO.

:igngIT TYPE OUT?

;JASCIZ <15><12>"'TESTING UNIT '
;CLEAR ERROR FLAG

:ég THIS DRIVE ON THE SYSTEM
JYES PUT UNIT # INTO (CS2
sCLEAR DRIVE TYPE FLAG

;1S THIS A RS03?

;YES

;IS THIS A RSO3 4US?

;YES

2I1S THIS A RS04?

S YES

;RS04?

JGET A NEW NUMBER

;YES RS04

;&g POWER FAIL OR CONVERSATION?
JYES

;IS THIS DRIVE READY ?

JNO GET ANOTHER DRIVE
sTYPEQUT?

NO

;zGS THERE AN ERRER?

cPUT UNNUM ON STACK

s TYPE STACK IN OCTAL = SUPRESS
s TYPE SPACE

;CLEAR ERROR FLAG

JNOW TEST

SEQ 0024




CERSB-C RH70-RSO3 DATA AND RELIABILITY TEST
CERSBC.P11 14~AUG~78 08:29

m 2
MACY11 30A(1052) 18-AUG-78 08:26 PAGE 12
$KMMR - KERNAL MEMORY MANAGEMENT REGISTER ASSIGNMENTS

456 002130 006337 001170 TRYNX: ASL UNCMP ;CHECK NEXT BIT FOR DRIVE

455 002134 103403 BCS CHCKDV ;DID WE TEST ANY REG?

456 002136 005237 001164 INC UNNUM JINC UNIT #

zgg 002142 000703 BR STTEST ;CHECK FOR NEXT DRIVE

6459 002144 032737 000002 001126 CHCKDV: BIT #BIT1,FLAGZ ;FOUND DRIVE?

460 002152 001014 BNE DONEE ;YES WE DID TEST A DRIVE

461 002154 012737 100000 001170 MOV #100000,UNCMP  ;NO DRIVES TESTED, COULD NOT SET
462 002162 005037 001164 CLR UNNUM ;ANY AS BITS, THUS DEFAULTS TO O
463 002166 013746 001164 MoV UNNUM, - (6) sPUT _UNNUM ON STACK

464 002172 104406 TYPES ;TYPE STACK IN OCTAL = SUPRESS
465 002174 104402 000730 TYPE .NOFND

466 002200 000000 HALT ;COULD NOT SET ANY ATA BITS
467 ;BY SETTING ERROR BITS

468 .GO BACK AND USE OTHER DIAG.
469 002202 000402 BR NOWGO ;TEST DRIVE O

470 002204 000137 013344 DONEE: JUMP T ;GET OuT

471 002210 052737 000002 001126 NOWGO: BIS #BIT1,FLAG? ;FOUND DRIVE

Z;% 002216 000207 RTS PC

2;2 ;ENTER OPERATOR CONVERSATION MODE

476 002220 104402 006566 CONM:  TYPE . STABUF

477 002224 104420 RDOCT

478 002226 012637 001074 MoV (6)+,STAMEM ;START BUFFER AT 4K

479 002232 000137 002310 JMP NOPORT JGET our

SEQ 0025




CERSB~C RH70~-RSO3 DATA AND RELIABILITY TEST
CERSBC.P11

480
481
482
483

002236
002242
002252

002512
002512
002540
002544
002546

14-AUG~

104402
104402
104420
012637
104402
104420
012637
022737

104402
104420
012637
022737
103757
013737
004737
005002
000261
006102
005737
001403
005337
000771
010237
052737

104402
004737
001401
000431

78 08:29

006566
002246

001100
006613

001114
000006

000100
011464
001150
002000
012300
174040
002346
003234

004000

002406

001174
000010

001174
006740

001174
001174
001166
000002

002516
003234

001114
001132

001134
001132

001132

001132

001174

001164

001126

1%:

4%:

NOPORT :

Al:

1%:

DATTES:

1%:
2%:

3¢:

ASKW( :

MACY11 30A(1052)

N 2
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$KMMR - KERNAL MEMORY MANAGEMENT REGISTER ASSIGNMENTS

TYPE
TYPE
RDOCT
MOV
TYPE
RDOCT
MOV
CMP
BLT
BIS
JSR
MGV
BIS
JSR
BIC
TYPE
JSR
8NE
BI1S
8R

TYPE
ROOCT
MOV
CMP
BLO
MOV
JSR
(LR
SEC
ROL
TST
BEQ
DEC
BR
MOV
BIS

TYPE
JSR
BEQ
BR

. STABUF
2

ral

(6)+,STBCOM
LBUFSIZ

(6)+,S12EBP
#6,SI1ZEBP
3 3

MBIT6,FLAG
PC,EXTMEM
SWRDCT,WRDCT
#BIT10.FLAG
RS ERR(L
x17304o FLAG
+
PC.CMPY
DATTES
#BIT11,FLAG
ASKW(C

, .42

(6) + ,NUMS
#10 ,NUMS
DATTES
NUM$ , UNNUM
ES,FNDTYP

R2,UNITSV
#BIT1,FLAGZ

L. ¥2
PC, CMPY
WCCON
OPDAR

s ASCIZ
:GET ANS
JAND SAVE IT

sGET ANS

sSAVE IT

;GREATER THEN 24K?

;YES ASK AGAIN

:SET B PCRT FLAG

sCAL BUFFERS AND W(

;GET STANDARD W(

;SET B1T FOR DATA TEST ONLY
;CLEAR ERROR CNT + PASS CNT
sCLEAR MULTI FLAG MODE +PATTERN SELECT
s ASCIZ <155<12>'MULTI DRIVE"'
;COMPARE FOR YES

JANS IS NO

;SET BIT FOR MULT] DRIVE

IB ‘e

JWASCIZ <15><12>''TYPE UNIT #
. GET NUMBER

;CORRECT # ?
:NO
JSET UNIT #
;TEST FOR RS04 OR 03

. CLEAR WORK AREA

;SET CARRY

JSET BIT IN WORK

.'I!SESTHIS THE RIGHT BIT FOR THE RIGHT DISK
Y

;NO TRY AGAIN

JTEST AGAIN

;SET DRIVE BIT IN UN]TSV

;SET FOUND DRIVE FLAG

JJASCIZ <15><12>"OPTIONAL WD CT''
;COMPARE FOR YES

. YES

JCONT

SEQ 0026




(ERSB=C RH70-RS03 DATA AND RELIABILIH TEST
CERSB(.P11 14~AUG-78 08:29

523 002550 W(CON:

§34 002550 104602 00254
505 002566 10440

Seo 003570 012657 001174

527 002576 005737 00'174

538 002600 001763

529 002602 013702 001220

530 002606 (05202 1y
531 002610 020237 001174

§32 002614 101758

533 002616 013737 0C1176 00" 750

53, 002624 073737 001750 061134

536 002632 OPDAR:

537 002632 104402 002636

538 002662 004737 003234

539 002666 001034

50 002670 052737 000040 001°32

%1 002676 1044G2 002702

562 002716 104420

543 002720 012637 001174

54 002724 005737 001172

5¢5 002730 001404

546 002732 022737 017777 001174

547 002740 000403

548 002742 022737 007777 001174 1%:
569 002750 10°730 2%:
550 002752 013737 001174 001146

B 3
MACY1" 30A(1052) 18~AUG-78 08:26 PAGE 14
SKMMR - KERNAL MEMORY MANAGEMENT REGISTER ASSIGNMENTS

TYPE P
RDOCT

MOV (6) + ,NUMS$
T NUMS

BEQ WwC(ON

MOV SAVMC ,R2
INC R

(MP RZ ,NUMS
BLOS WCCON

MOV NUMS , SWRD(T
MOV SWRDCT ,WRDCT

TYPE .o ¥

oSR PC,CMPY
BNE OPPAT

BIS #ITS,FLAG
TYPE PR 4

RDOCT

MOV (6)+ ,NUMS
TST RS04DT

BEQ 1%

tMP R17777 ,NUMS
BR 2%

CMP #7777 ,NUMS
BLOS OPDAR

MOV NUMS , TDM2

JASCIZ <*5><12>'WD (T °°

;GET NUMBER

JIS IT 02

JYES ASK AGAIN FOR LENGTH
JGET STANDARD W( FOR =A= PORT

;1S NUMS LESS THAN SWRD(T
sYES ASK FOR COUNT AGAIN
sOPERATING WORD COUNT

;ASCIZ <15><12>'OPTIONAL DSK ADDR''
;s COMPARE FOR YES

JANS IS NO

JSET OPTIONAL DMA FLAG

DJASCIZ <15><12>'DSK ADDR !

:GET NUMBER
;Lg THIS A RS04?

:1S ADD. CORRECT?
*GET ouT

:ég ADD. (ORRECT?
“TEMP SECTOR REGISTER

SEQ 0027




CERSB~C RH70-RSO3 DATA AND RELIABILITY
14-AUG-78 08:29

CERSBC.

P11

002760
C02760

003102
003104

003112
003112
003126
003132
003134

003142
003142
003162
003166
003170

003176

104402
104420
012637
022737
101756
005037
022737
001411
052737
013737
000241
006137

104402
004737
001003
052737

104402
004737
001003
052737

104402
004737
001603
052737

032737
001402
004737
042737
032737
001414
000137

104402
104422
122737
000207
052737

002764

001174
000023

001142
000022

100000
001174

001142
003066
003234
040000
003116
003234
010000
003146
003234
020000
004000
001620
000004
002000
003660
000763
000131
100000

001174
001174

001132
001142

01132

001132

001132
001132

001132
001132

017246
001222

TEST

OPPAT :

OPWRT :

OPRD:

OPW(CK :

ADTST:

EXMFLG:
1%:

CMPY :

ADTL :

MACY11 30A(1052)

c 3
18-AUG-78 08:26 PAGE 15

$KMMR - KERNAL MEMORY MANAGEMENT REGISTER ASSIGNMENTS

TYPE
RDOCT
MOV
cMP
BLOS
CLR
CMP
8EQ
BIS
MOV
CLC
ROL

TYPE
JSR
BNE
BIS

TYPE
JSR
BNE
BIS

TYPE
JSR
BNE
BIS

BIT
BEQ
JSR
BIC
BIT
BEQ
JMP

TYPE
RDLIN
CMPB
RTS
BIS

74

(6)+,NUMS
#23 ,NUM$
OPPAT
PATNU
#22 ,NUM$
OPWRT

#BIT15,FLAG
NUMS , PATNU

PATNU

, .+
PC,CMPY
OPRD
#BIT14,FLAG

‘.+2
PC,CMPY
OPWCK
#BIT12,FLAG

s+
PC,CMPY
ADTST
#BIT13,FLAG

#BIT11,FLAG
EXMFLG
PC,DRVENO
#BIT2,FLAG
#81T10,FLAG
ADT1

DATAT

.YORN
#4°'Y,INPUT

P(
ABIT1S,FLAGS

:ASCIZ <15><12>'DATA PATTERN # "'

;GET NUMBER

sTEST FOR CORRECT NO
;ASK AGAIN

;CLEAR PATTERN #

;DATA PATTERN UNDER PROGRAM (CONTROL
sSET PROGRAM FLAG
;OPERATOR WANTS TO SELECT DATA

;JASCIZ <15><12>"WRITE''
;COMPARE FOR YES

;ASK ABOUT WRITE CHECK
JYES SET FLAG BIT

:JASCIZ <15><12>' READ''
., COMPARE FOR YES

;SET FLAG TO READ

J.ASCIZ <155<12>'"WRITE (K"
. COMPARE FOR YES

¢ARE WE IN MULTI DRIVE MODE
¢BRANCH IF NO.

;GET DRIVES TO BE TESTED
;CLEAR XFER MODE FLAG

;TEST FOR DATA TEST ONLY
;DO COMPLETE TEST

;DO DATA TEST ONLY

;TEST FOR YES

;SET LOOP IN ADDRESS TEST FLAG GOT HERE
;BECAUSE PROGRAM WAS STARTED AT 260

SEQ 0028




CERSB-C RH70-RSO3 DATA AND RELIABILITY
14-AUG-78 08:29

CERSBC

597
598
599
600
60
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617

P11

104400
012737
005037
012737
052737
013737
005037
104426
012737
012737
005737
001006
012737
012737
013737
104414
013700
013701
013720
005301
001374
012737
106416
105777
100375
005777
100010
012737
052737
104430
104034
104400
004737
000741
104400

000340
001024
020000
000400
001150
001140

000200
000200
201172
000100
000100
017326
017326
001134
001140
000061
175404
175376

003370
001000

007204

177776

017326
001132
001154

001134
001150

001134
001150
001144

G01176

001C10
00132

D 3
TEST MACY11 30A(1052) 18-AUG-78 08:26 PAGE 16

SKMMR ~ KERNAL MEMORY MANAGEMENT REGISTER ASSIGNMENTS

:RH70 ADDRESS TEST #1_ (TRACK AND SECTOR SELECTION TEST)
;WRITE 100(OCTAL) RSO3, 200(OCTAL) RS04, WORDS IN EACH SECTOR
: THE WORD CONTAINS THE ADDRESS QF EACH SECTOR

;WHEN THE COMPLETE DISK [S WRITTEN READ

;BACK EACH SECTOR AND COMPARE FOR THE (ORRECT

;DATA IN THE SECTOR

;PS IS AT LEVEL 7 SO NO INTERRUPTS

ADT1: sADDRESS TEST

S ALttt ittt sdRtslststit it sst ittt LR TR

STEST 1 ADDRESS TEST

TR A AR AR AR AR R R AR AR AR AR R AN AN A ARARA AN NN RRRA AN NAR AR

TST1:  SCOPE

ADT1A: MOV #340,PS ;LOCK UP PS
(LR TEMP2
MOV #20000, OUTBUF ;START BUF AT 20000
BIS #B]T8,FLAG JSET TEST FLAG
MOV SWRDCT,SAVE JSAVE STD WD COUNT
CLR DMA ;CLEAR DISK ADD
CLRDV JINIT DRIVE
MOV #200,WRDCT JSETUP WC
MOV #200,SWRDCT
TST RSO4DT ;IS THIS A RS04?
BNE 2% JYES
1%: MOV #100,WRDCT ;SETUP WORD COUNT
MOV #100,SWRDCT
2%: MOV OUTBUF ,BUF JSET UP CURRENT ADDRESS
SEABUF : ERCLR ;CLEAR RS REGISTERS IF ERROR
MOV OUTBUF ,RO ;SET UP ADDRESS BUFFER

MOV WRDCT,R1

XSEABUF :MOV DMA, (0) + :LOAD OUTBUF WITH DATA TO BE WRITTEN

DE( R1 JFILL OUTBUF
BNE XSEABUF ;JWITH DATA
MOV #67,(MD WRITE NO I/E
DKCMD ;GO WRITE
égTB 8R2C51 ;CHECK FOR READY
L .=
TST aRS(S1 ;TEST FOR ERROR
BPL WRNE XB JBRANCH IF NO ERROR
MoV #SEABUF ,LAD .SET UP LOOP ADDRESS
BIS #BIT9 FLAG ;SET ERROR BIT IN FLAG
LOGW .LOG WRITE ERROR
HLT 'WC.DA . BA
WRNEXB: SCOPE
JSR P(,DISBUF sSET UP NEXT DISK ALDDR.

ER SEABIUF JWRITE NEXT SECTOR
RRDSEC: SCOPE

SEQ 0029
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CERSB-C RH70-RSO3 DATA AND RELIABILITY TEST MACY11 30A(1052) 18-AUG-78 08:26 PAGE 17
14-AUG~78 08:29

CERSBC

PN

003620

003626
003630
003636
003644
(03652
003654
003660

003660

003662
003670

104414
012737
104416
105777
100375
005777
100006
052737
104432
104014
104400
013702
005737
001403
012703
000402
012703
023712
001004
005722
005303
001372
000412
013701
011200
104000
104436
004737
001002
104402

104400
004737
000717
013737
042737
032737
001402
000137

104400

012737
013737

000071 001176
175324
175316
001000 001132

017326
001172

0002060

000100
001140

001140

0147112
000757

007204

001154 001150
000400 001132
100000 001222

003262

177777 001024
001074 001026

TST1 ADDRESS TEST

RDSECT: ERCLR ;CLEAR ERRORS
MOV #71,CMD JREAD NO I/E
DK CMD ;D0 A READ
ISTB aRS(CS1T ;CHECK FOR READY
BPL =4 JNOT READY BRANCH BAC(CK
TST ARSCST ;TEST FOR ERROR
BPL ADHGT :BRANCH IF NO ERROR
BIS #MIT9,FLAG :SET ERROR FLAG
LOGR .LOG READ ERROR
HLT 'WC'DA
SCOPE
ADHGT: MOV OUTBUF ,R2
TST RSQO4DT ;RS04?
BEQ 1% :NO
MOV #200 ,R3 :YES
BR SANHT . CONT
$: MOV #100,R3
SANHT: (MP DMA, (2) ;CMP FOR CORRECT ADDR.
BNE ADERR ;BRANCH IF DATA DID NOT COMPARE
TST (2)+ JGET NEXT ADDRESS OF INBUF
DEC R3 ;DEC SECTOR COUNT
BNE SANHT JTEST NEXT WORD
BR CHKADT
ADtRR: MOV DMA, GOOD :CORRECT ADDRESS
MOV (2) .BAD :DATA IN ERROR
HLT ;DISK ADD DID NOT MATCH WRITTEN ADDRESS
LOGC ;LOG COMPARE ERROR
JSR PC.,PRNT JINHIBIT TYPEOUT?
BNE CHKADT ;YES

TYPF .CRLFLF
;*»«xxREPORT ONLY ONE ERROR PER SECTOR*xwwx
(HKADT: SCOPE

JSR PC,DISBUF ;SET UP NEXT DISK BUFFER

BR RRDSEC SCHECK NEXT SECTOR

MOV SAVE , SWRDCT “GET STD WD COUNT

BIC #RIT8 . FLAG SCLEAR TEST FLAG

BIT #IT15,FLAG3  :DOES OPERATOR WANT TO LOOP ON TEST

BEQ .+6 *NO

JMP ADT1A SYES
DATAT : *DATA TEST
:tttttttttttttlttttttttt*t'titﬁttttﬁ*tt*t**t**ttt***ﬁ*tﬁi*lﬁ*tttttttititit
STEST 2 DATA TEST

AN RN AR A AR AR AR CA AR RN A AR AR AN A AN R AR AN RN AN AN CAR AR AR AR R R AR ARk A&
TST2: SCOPE
:Xyztttttttﬁlitt?tii*ittttitittt*tlttititttt*tttitittttttﬁttttit*ttt*i!t
:tt*tttitttt*ttt*ttttttt*ttittttt*tt*tti**tttt*itttt*ttt'tiﬁt*itttttttttt*
;tt*ttit*tt*ttttttnittt*tt'iiﬁit*ttttttﬁtttt*itittt*tlilitttttttttttttitt
;XYZttt*ttttttt*?tﬁttttitttt'tt*ttt*ttti*iiﬁttﬁitttitt.t‘ttt*ttt*iittttt
;ttttttttttttttt*ttitﬁiii*i*tﬁtttittttﬁttttitt*itttt**tt**ttttt*tl*ttttttt
:tt*ttttlttttttttttitt‘t"'t*ﬁttttﬁ**titttﬁttttt*iﬁﬁﬁttﬁ*ﬁﬁt*tti*ttt**ttt
;xyz&ttttttttttt?tttltﬁ*tt*‘tttttttttttt*ttﬁﬁttttittttt*ttti*tti*ttttitt
MAAAAAAALSASSAR SRR RdRRRis R iRttt s iRttt stttz sll)

MOV 4-7 ,TEMP2 ;TEST 2 INDICATOR
MOV STAMEM, TEMP?3

SEQ 0030




CERSB-C RH70-RS03 DATA AND RELIABILITY TEST
14-AUG-78 (08:29

CERSBC

700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
7c2
723
724
725
726
727
728
729
730
737
732
733

P11

004056
004062
004066
004070
004074
004102
004104

013737
005037
104426
004737
004737
012777
012737
013737
052737
004537
005037
104414
004537
032737
001462
012737
104416
004737
012737
032737
001427
104430
005237
022737
001000
004737
001004
104402
104402
104044
005337
032737
001327
004737

001150
001140

011376
007130
000340
003762
017326
000003
007650
001204

006546
040000

000161
011600

003762
001000

001204
000001
014112

000620
000630

001132
000003

011444

001134

001132

TST?2

LDAT3:
LDATZ:

’%:

LDAT1:
LDAT:

2%:

1%:

F 3
MACY11 30A(1052) 18-AUG-78 08:26 PAGE 18

DATA TEST

MOV SWRDCT ,WRDCT

CLR DMA ;CLEAR DISK ADDRESS
CLRDV JCLEAR RS REGISTERS

JSR PC,APORT

JSR PC,VECTRR ;SETUP INT VECTOR

MOV #340,aSTATUS ;SET DISK STATUS REG LOC (206)
MOV #LDAT ,HRDER ;SETUP FOR HARD ERROR RETURN
MoV OUTBUF ,BUF :SETUP OUTPUT BUFFER
BIS #3,FLAG JSET COUNTER TO 3

JSR RS5,PASEL ;SET UP DATA BUFFERS

(LR LOPCNT ;CLEAR ERROR FLAG

ERCLR JCLEAR RS REG. IF ERROR
JSR RS.,OPDSEL ;JSET UP DISK ADDRESS

BIT #BIT14,FLAG JTEST FOR WRITE

BEQ SLH JTEST FOR READ

MOV #161,CMD JWRITE WITH 1/E

DKCMD .DO A WRITE

JSR PC,WATT JWAIT FOR INTERRUPT

MOV #LDAT ,LAD ;SETUP SCOPE LOOP

BIT MIT9,FLAG ;WAS THERE AN ERROR?

BEQ WRXBL . CONT

LOGW ;LOG WRITE ERROR

INC LOPCNT ;SET ERROR FLAG

(MP #1,LOPCNT ;1S THIS THE FIRST TIMC?
BNE ’% ;NO

JSR PC,PRNT JTYPE ?

BNE 1% ;NO

TYPE JDATA

TYPE JWRTERR

HLT .DS.DA JWRITE ERROR

DEC FLAG sDEC (OUNTER

BIT #3,FLAG JDONE YET WITH 3RD TRY?
BNE LDAT INOT 3 TRIES YET? TRY AGAIN
JSR PC,WTNC cTYPE CAN NOT WRITE

SEQ 0031




CERSB-C RH70-RSO3 DATA AND RELIABILITY
14-AUG-78 08:29

CERSBC

734
735

P

S BNNNIN =

D S i i i iy
H
APV ONVONSO

SRR

RAIRIK

004316
004320
004324
004330
004332
004336

005737
001402
004737
005037
104400
052737
004737
000705
104400
104614
004537
032737
001002
000137
013737
012737
106416
004737
032737
001505
005737
001001
1044 34
032737
001007
032737
001003
005737
001056
004737
001052
104402
104402
017702
023702
001406
032737
001002
162702
004737
001030
005737
001402

001204

011622
001204

000003
007204

006546
020000

004470
017326
000151

011600
001000

001204

000100
001000
001204
014112
000620
0006472
174536
017326
000400

000002
014112

00121¢

001132

001132

001144
001176

001132

177570
177570

177570

TEST
TST2

WRXBL :

WwRX1:

SLH:
SLHZ:

1%:

XESH:

3%

9% :

MACY11 30A(1052)

DATA TEST

TST LOPCNT
BEQ WRX1

JSR C,TYPREC
CLR LOPCNT
SCOPE

8IS #3,FLAG
JSR PC,D]SBUF
BR LDAT1
SCOPE

ERCLR

JSR R5,0PDSEL
BIT #8IT13,FLAG
BNE 1%

JMP ESH1

MOV OUTBUF ,BUF
MOV #151,CMD
DKCMD

JSR PC,WATT
BIT #BIT9,FLAG
BEQ 1%

TST LOPCNT
BNE 2%

LOGW(

BIT #BIT6,SWR
BNE 3%

BIT #31T9,SWR
BNE 3

TST LOPCNT
BNE 10%

JSR PC,PRNT
BNE 3 3

TYPE .DATA
TYPE . WCKERR
0% aRSBA RZ
CMP QUTBUF ,R2
BEQ 9%

BIT #8178, SWR
BNE 9%

SuB #2,R2

JSR PC,PRNT
BNE 4%

TST MMAVA

BEQ

7%

G 3
18-AUG-78 08:26 PAGE 19

SEQ 0032
;WAS THERE AN ERROR?
s NO

*TYPE RECOVERED
:CLEAR ERROR FLAG

. CLEAR RETRY COUNT
;SET BUFFER FOR WRITE (HECK

;CLEAR RS REG IF ERRORS
;1S THE OPERATOR SELECTING THE TRACK
;$E§T FOR WRITEc CHECK

.NO

JSET UP CURRENT ADDRESS
JWRITE CHECKWITH I/E
;GO WRITE CHECK
JWAIT FOR INTERRUPT
;1S THERE AN ERROR?
;NO ERROR

. 1ST ERROR?

:NO

JYES LOG ERROR

;TYPE ALL ERRORS?
;YES

;LOOP ON ERROR?

JYES

JFIRST ERROR?

JNO

;TYPE OUT?

:NO

:GET CORRECT BA
;360 A WD GET XFERED?
"XFER MODE?

YES

:LSPEOUT ERRORS?
}Lé MEM MGMT AVAILABLE?
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CERSB~C RH70~RSO3 DATA AND RELIABILITY TEST MACY11 30A(1052) 18-AUG-78 08:26 PAGE 20

CERSBC.P11  14-AUG-78 08:29 TST2  DATA TEST SEQ 0033
777 004340 004737 006762 JSR PC,PHYCOV :YES GET VITURAL ADDR
778 004344 010237 001226 7% MOV R2 . WORK ‘GET BA
779 004350 8% : o
780 004350 104402 004354 TYPE .42 . ASCIZ <15><12>''(BA)=
781 004364 6$:

782 004364 017746 176636 MOV AWORK , - (6) :PUT_GWORK ON STACK

783 004370 104404 TYPEO *TYPE STACK IN OCTAL
784 004372 104402 004376 TYPE L +2 *.ASCIZ "' wC=""

785 004404 017746 174426 MOV SRSWC, = (6) :PUT @RSWC ON STACK

786 004410 104404 TYPEO :TYPE STACK IN OCTAL
787 004412 104026 4% HLT 'DA!DB.BA INOTE: BA REG. = +2 OF ACTUAL MEMORY
788 , :LOC AFTER WORDS HAVE BEEN XFERED
789 004414 005237 001204 108:  INC LOPCNT *INC ERROR COUNT

790 004420 022737 000010 001204 cMP #10,LOPCNT 10 TRYS YET?

791 004426 001247 BNE SLH2 *NO

792 004430 004737 006720 SR PC ,NOREC *TYPE UNRECOVERABLE

793 004434 005737 001204 $: 7ST . OPCNT :ANY ERRORS?

794 004440 007402 BEQ 13 :NO

795 004442 004737 011622 JSR PC,TYPREC *TYPE RECOVERED

796 004446 005037 001204 5% CIR LOPCNT *CLEAR ERROR COUNTER
797 004452 104400 SCOPE

798 004454 012737 004146 001010 MOV #SLH2 ,LAD :SETUP LOOP ADDRESS

799 004462 004737 007204 JSR PC,D1SBUF *SET UP THE DISK BUFFER
800 004466 000422 BR SLH2A

801 004470 004537 011312 ESH1:  JSR RS, CLEAR :CLEAR BUFFER

802 004474 004537 006546 ESH:  JSR R5.0PD5EL *OPERATOR SELECTED DISK ADDRESS?
803 004500 032737 010000 001132 BIT #1112, FLAG TEST FOR READ

804 004506 001002 BNE 18 *YES

805 004510 000137 004724 JMP MSTR *NO READ

806 004514 104400 1$: SCOPE

807 004516 042737 000003 001132 BIC #3,FLAG :CLEAR RE-READ COUNT
808 004524 005037 001204 CLR LOPCNT :CLEAR FLAG

809 004530 000137 004540 JMP DSKRD *CONT

810 004534 000137 004746 SLH2A: JMP SLH?

811 004540 104414 DSKRD: ERCLR ;CLEAR RS 