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1.0 GENERAL INFORMATION D1
1.1 PROGRAM ABSTRACT

The aztec front-end host diegnostic is @ diagnostic progrem to test
::oto:toc disk drive subsystem, Tests ere p.rforneg gg vcrisy
ax:

e. The processor cen properly communicate with the eztec
through the adepter card.

b. The esztec cen seek and head select properly.

c. The aztec conforms to the specified seek and
rotational times. :

d. The esztec cen perform certain basic functions in
response to mecp commends.

The sztec front-end/host diegnostic consists of one progrem that runs
in _the host processor end progrems that run in the eztec controller’s
buffer memory through en interpreter called the “"diegnostic machine”
which resides in the sztec. The host processor progrem will be
responsible for testing the aztec adepter, testing some of the drive
functions, downline loading the “disgnostic maechine” progrems into
the sztec and sterting their execution. When the "disgnostic
mechine” prog:-. ere running, they will control the testing by
requesting the host processor to supply informetion end print error
messages. The "diegnostic machine” programs will inform the
processor when 8 test is complete.

Up to four (4) eztec controllers with one or two spindles each may
be selected for test by this diesgnostic.

One aztec "unit” is defined as o single platter. There are two
latters on one spindle in an aztec drive. An aztec controller may
eve either one or two drives (two or four platters). The unit

numbers for the aztec pletters come in pairs. The removable medie

has an even number and the fixed media has the sequentially following

odd number.

Software parameter guestions include number of retries in case of
an error, whether to continue execution after failures, select

seek srea in the disk, select manual intervention test end
set trece mode.

This diegnostic is divided into 6 modules:

module 0 - documentation

module 1 - literals, format statements, ascii text, .
global detes, hardwere configuration questions
end defsult tebles, software parameter questions
ond defeult teble, initializetion code, cleanup
code, summary report code
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module 2 - global routines

module 3 - tests 1 - 29

module 4 - tests 9,10,11,12,1%,19,21.26,27 (dm code)
module S5 - Last eddress end setup section

AZTECO.R16 is @ file containing literels ond field
delarstions used throughout the program.

This diegnostic hes been written for use with the diagnostic
runtime services software (supervisor). These services provide
the interfece to the operator and to the -x;tuorc environment.
This progrem cen be used with XXDP., ACT, T. slide and paper
tepe. For a complete description of.EhQ runtime services, refer
to the XXDP+ user’'s menusl. There is @ brief description of
the runtime services in section 2 of this document.

1.2 SYSTEM REQUIREMENTS

PDP-11 Processor !

28K Words of memory (minimum)

XXDP+ Load medio .

One or more sztec disk drive subsystems
Line clock - either type L or P
Console terminel

1.3 RELATED DOCUMENTS AND STANDARDS

AZTEC - RC2S Functional specification Rev S, 3/9/82
Mess storege control protocol (MSCP) (version 1.0)
Unibus/Q-bus storage systems port (version 1.3)
Diagnostics end utilities protocol (R. Lery, Mey 1981)
Aztec disgnostic project plen

i tic engineering functional specification for aztec
Resident diegnostics
XXDP+ User's menual

1.4 DIAGNOSTIC HIERARCY PREREQUISITES

The bus, host processor, memory, system clocks and console terminal
ere all essumed to be functioning properly when this diagnostic is
run. If they are not, the result of running this progrem is
unpredictable.

1.5 ASSUMPTIONS

An aztec that meets the specifications for diagnostic machine timing
will mest the specificetions for MSCP timing.

2.0 OPERATING INSTRUCTIONS

This section contains a brief description of the runtime services.
for deteiled information, refer to the XXDP+ user’'s manual (CHQUS).

SEQ 0004




2.1 COMMANDS

F1

There eore eleven legel commands for the diegnostic runtime services
(supervisor). This section_lists the commands end gives @& very
brief description of them. The XXDP+ user’'s menual has more details.

RESTART
CONTINUVE
PROCEED
EXIT

ADD

DROP
PRINT

DISPLAY
FLAGS
ZFLAGS

EFFECT

Start the diesgnostic from en initial state
Start the diegnostic without initislizing

Continue at test thet wes interrupted (after tC)

Continue from an error halt

Return to XXDP+ monitor (XXDP. operstion only!)

Activete @ unit for testing (all units ere
considered to be active at start time

Deactivete @ unit

Print stetistical informetion (if implemented
by the diagnostic - section 4.0)

Type @ list of all device information
Type the stete of all flags (see section 2.3)
Cleer oll flegs (see section 2.3)

A command cen be recognized by the first three characters.
So you may, for example, type “STA” instead of “START",

2.2 SHITCHES
There are several

switches which are used to modify supervisor

ogeratnon. These switches are appended to the legal commands.
All of the legal switches are tasbuleted below with a brief

description of each,.

In the descriptions below, & decimal number

is designated by “DDDDD".

SWITCH

/TESTS:LIST

/PASS :DDDDD
/FLAGS:FLGS

/EOP :DDDDD

EFFECT
Execute only those tests specified in
the list. ist is a string of test

numbers, for example - /TESTS:1:5:7-10.
This list will ceause tests 1,5,7,8,9,10 to
be run., All other tests will not be run.

Execute DDDDD passes (DDDDD = 1 to 64000)

Set specified flags. flags ere described
in section 2.3.

Report end of pass neosose after every
DDDDD passes only. (DDDDD = 1 to 64000)
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/UNITS:LIST TEST/ADD/DROP only those units specified
~ wuse units 0,5,10,11,12 (unit numbers =
Example of switch usage:
START/TESTS:1-5/PASS:1000/E0P:100
The effect of this commend will be:
1. Tests 1 through S will be executed.
2. All wunits will tested 1000 times.

3. The end of peass messages will be
printed after each 100 passes only,

A Switch cen be recognized by the first three characters. You
may, for exemple, type *“/TES:1-5" instead of "/TESTS:1-S5".

Below is a table that specifies which switches can be used by
each command.

TESTS PASS FLAGS EOP UNITS
START b X X
RESTART X % X
CONTINUE X X
PROCEED X

2.3 FLAGS

Flegs ere used to set up certain operational parameters such as
loopi on error. All flags ere clesred at startup and remain
clesred until explicitly set using the flags switch. Flags
are 8lso cleared safter o stert command unless set using the
flag switch. The ZFLAGS command "! also be used to clear
all flags. with the exception of the START and ZFLAGS commands,
No commands affect the state of the flags: they remain set or
cleared as specified by the last flag switch.

FLAG EFFECT

HOE Halt on error - control is returned to
runtime services command mode

LOE Loop on error
IERs Inhibit all error reports

in the list, List exeample - /UNITS:0:5:10-12
0-63)
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IBR+ Inhibit all error reports except first
level (first level contains error type,
number, PC, test and unit)

IXRe Inhibit extended error reports (those
cailed by PRINTX macro's)

PRI Direct messages to line printer

PNT Print test number as test executes

BOE "BELL" on error

UAM Unattended mode (no manual intervention)

ISR Inhibit stetistical reports (does not apply

to diaegnostics which do not support stetis-
tical reporting)

IDR Inhibit program dropping of units

ADR Execute autodrop code

LOT Loop on test

EVL Execute evaluation (on diagnostics which

have eveluation support)
serror messages are described in section 3.1

See the XXDP+ user's manual for more details on flags. You may
specify more then one flag with the fleg switch. For example,
to ceuse the progrem to loop on error, inhibit error reports
end type 8 "BELL” on error, you may use the following string:

/FLAGS:LOE:IER:BOE

2.4 HARDWARE QUESTIONS

When & diegnostic is sterted, the runtime services will prompt
the user for herdwere information by typing “CHANGE HW (L) 27"
ou must snswer "Y" after & start command unless the hardware
information has been “preloaded” u""? the setup utility (see
chepter 6 of the XXDP+ user’'s menual). When you answer this
question with @ “Y", the runtime services will ask for the number
of units (IN DECIMAL). You will then be asked the following

questions for each unit.

¢ UNITS (D) ?

Answer wiith the number of units to be tested (no default). This
enswer will determine how meny times the following questions are
esked. A unit is a logicel disk (single platter) on an aztec.
One to sixteen units mey be specified (maximum configuration of
four controllers with four platters per controller).
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IP ADDRESS (0) 172150 ? & SEQ 0008

Answer with the address of the IP register of one sztec controller
es eddressed by the processor with memory management turned off
(i.e., an even 16-bit address in the range of 160000 to 177774.)

VECTOR (0) 154 ?

Answer with the interrupt vector address of the sztec controller.
A vector address in the range of 4 to 774 may be specified.

BR LEVEL (D) 5?7

Answer with the interrupt priority used by the aztec. levels 4 to 7
are accepted.

UNIT NUMBER(S) (D) 0 ?

enswer with the physical platter number(s) for the pleatter(s) you wish
to test (NO DEFAULT). The removable platter is an even number and the
fixed platter is the sequentially followng odd number.

2.5 SOFTWARE QUESTIONS

After you have snswered the hardware questions or after a restart
or continue command, the runtime services will ask for softwere
parameters. These paremeters will govern some diagnostic specific
operation modes. You will be prompted by “CHANGE SW (L) ?" if you
wish to ch::gc eny parameters, answer by typing "Y". The softwere
:::?tsons the defeult values ere described in the next paragr-

Use top surface for all single surfece tests (L) Y ?

Answer yes to use top surface for all single surface testing.
snswer no to use bottom surfece for all single surface testing.
The tests affected are 15 thru 18, 21 thru 23 end 25.

Do you wish to limit the sres tested in tests 15-18 (L) N ?

Answer yes if you wish to specify & starting and ending track for the
test srea. this limitetion epplies only to seek verification testing.
(tests #15 through #18). The follouing two questions will be asked only
if this one is enswered yes. The limits will be 0 and 820 for top
surface end 821 end 1641 for bottom surface.

Sterting track (D) 0 ?

Answer with the beginning track number of the ares you wish to select
for testing. This applies to tests 915 through #18 only. Test 22
will also use this starting track, if you answer this question
instead of track 0 or 821.

Ending track (D) 820 ?

Answer with the last track number in the eres xou wish to select for
testing. This spplies to tests #15 through #18 only.

Do you wish to do the menual intervention test (L) Y ?
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Answer yes to do the test of the write protect switches. Answer no
to omit this test.

Do you wish trace mode (L) Y ?

Answer no if you do not like the test names to be printed out.
Default is yes.

2.6 EXTENDED P-TABLE DIALOGUE

When y answer thc hordnorc Questions, you eare ll?ang ontruco
in @ toblo Sho Yco the dov-coo undo toot implest
way thu answer i or each
unit test e 9u ovc e multiplexed devucc guch as

s nnss Qtor.gc contrqllcr with seversl drives or 8 communication
device with several lines, this becomes tedious aince most of the
answers sre repetitious.

To illustrate a more off.c.cnt ncthod. o oc you sre testin

] fu:t.gnol divucgih lel t v 3 - d‘V'C:t°°"'a'§’
contro]l module &
hese unuto ore dczérube ! un' 'hu-b.¥£°8'2 -~ .Ch’ ? 4 re

is ardwere g.roncter thot con vary among unnto collcd the
Q- FACYOR This Q-FACTOR may be O or 1. Below is a simple way
to build & table for one xyll with eight units.

@ UNITS (D) ? 8<CR>

UNIT 1

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE ¢ (0) ? O<CR>
Q-FACTOR (0) 0 ? 1<CR>

UNIT 2

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 1<CR>
Q-FACTOR (0) 1 72 O<«CR>

UNIT 3

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) ? 2<CR>
Q-FACTOR (0) 0 ? <CR>

UNIT 4

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) ? 3<CR>
Q-FACTOR (0) 0 ? <CR>

UNIT 5

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE ¢ (0) ? 4<CR>
Q-FACTOR (0) 0 ? <CR>

UNIT 6

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) ? S<CR>
Q@-FACTOR (0) 0 ? <CR>
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UNIT 7

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) ? 6<CR>

Q-FACTOR (0) 0 ? 1<«CR>

UNIT 8

CSR ADDRESS (0) ? 160000<CR>
UB-DEVICE @ (0) 2 7<CR>

S
Q-FACTOR (0) 1 ? <CR>

Notice that the defsult velue for the Q-FACTOR changes when @
non-default response is given, Be ceareful when specifying
multiple units!

As you cen see from the sbove exsmple, the hardware parameters
do not vary S|’ntf|Clﬂtly from unit to unit. The procedure shown
is not very efficient. )

The runtime services can teke multiple unit specifications however,
Let's build the same table using the multiple specification feature.

@ UNITS (D) ? B8<«CR>

UNIT 1

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) ? 0,1<CR>
Q-FACTOR (0) 0 ? 1,0<CR>
UNIT 3

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) ? 2-5<«CR>
Q-FACTOR (0) 0 72 O<«CR>

UNIT 7

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) ? 6,7<CR>
Q-FACTOR (0) 0 ? 1<«CR>

As you cen see in the sbove dio;ogue. the runtime services will
build es meny entries as it con with the information given in any
one pess through the questions. In the first pass, two entries
sre built since two sub-devices and Q-FACTORS were specified. The
services assume that the CSR address is 160000 for both since it
was soecafied.onlz. once. In the second pass, four entries were
built. This is couse four sub-devices were specified. The
“-* construct tells the runtime services to increment the dete
from the first number to the second. In this cese, sub-devices
2, 3,4 ond 5 were specified. (If the sub-device were specified
by eddresses, the increment would be by 2 since addresses must
be on en even boundery.) The (SR eddresses and Q-FACTORS for
the four entries ere sassumed to be 160000 and 0 respectively
since they were only specified once. The lest two units ere
specified in the third pess.
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;:T whole process could have been accomplished in one pass es shown
ow.

@ UNITS (D) ? 8<«CR>

UNIT 1

CSR ADDRESS (0) ? 160000<CR»
SUB-DEVICE @ (0) ? 0-7<CR>
O'FAch (0) o ? 0.1.0....1.1‘CR’

Rs you can see from this exemple, null replies (commes enclosing
s null field) tell the runtime services to repeat the last reply.

2.7 QUICK START-UP PROCEDURE (XXDP.)
To stert-up this progrem:

1. Boot XXDP.

2. Give the date

3. Type "R Neme“, where neme is the neme of the bin or bic
file for this progrem

Type “START*
Answer the "CHANGE HW" question with "Y"
. Answer all the herdwere guestions

7. Answer the “CHANGE SW" question with “N"

When zou follow this procedure you will be using only the
defoults for flags end software paremeters. These defsults
ere described in sections 2.3 end 2.5.

3.0 ERROR INFORMATION
3.1 TYPES OF ERROR MESSAGES

There are three levels of error messages thet mey be issued by
e di tic: general, besic and extended. Genersl error -essoves
ere slweys printed unless the "IER" flag is set (section 2.3). The
general error messege is of the form:

Neme type number on unit number tst number PC:XXXXXX
error message

.where; NAME = Diagnostic name
TYPE = Error type (SYS FATAL, DEV FATAL, HARD or SOFT)
NUMBER = Error number
UNIT NUMBER = O - N (N is lest unit in ptable)
TST NUMBER = Test end subtest where error occurred
PC:XXXXXX = Address of error message ceoll

o un

Besic error messeges sre messages thet contein some additionel
informetion sbout the error. These sre slways printed unless
the “IER” or "IBR" flegs ere set (section 2.3). These messeges
ere printed sfter the sssocisted general message.
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Extended error messeges contein supplementery error informetion
such as register contents or good/bed dete. These ere alweys
rinted unless the "IER", "IBR" or "IXR" flags ere set (section
.3). These wmesseges sre printed after the sssocisted generesl
error messege and any 8ssocioted basic error messages.

3.2 SPECIFIC ERROR MESSAGES

The following ere device fatal error messeges:

1) RCSA FAILED TO RESPOND
) RCIP FAILED TO RESPOND
3) INIT STEP READ ERROR

STEP MASK = XX FAILING REGISTER = DATA -
XX = 1 - STEP 1 READ FAILURE
XX = 2 - STEP 2 READ FAILURE
XX = 4 - STEP 3 READ FAILURE

XX = 10 - STEP 4 READ FAILURE

4) STEP READ DATA DOES NOT MATCH
ADDRESS : EXPECTED: READ:

S) VECTOR AND BR LEVEL TEST FAILURE

6) INTERRUPT AT VEC- BR LEVEL*

7) NO INTERRUPT FROM PORT / CONTROLLER

8) BR LEVEL RECEIVED/TYPED IS INCORRECT !

9) HWOST DETECTED TIME OUT ERROR

10) RING BUFFERS NOT CLEARED BY THE PORY

11) DATA ECHOED FROM RCSA DOES NOT MATCH

12) MEMORY BUFFER DOES NOT CONTAIN EXPECTED DATA
13) DM CODE RETURNED FAILURE CODE

The following sre DUP/MSCP commend failure messeages:
14) RC2S UNIT DOES NOT COME ONL INE

15) EX_SUP_PROG DUP COMMAND FAILURE

16) SEND_DATA DUP COMMAND FAILURE

17) REC_DATA DUP COMMAND FAILURE

18) GET_UMIT_STATUS COMMAND FAILURE

19) AVAILABLE COMMAND FAILURE

The following seek error messeges ere used.

20) FORWARD SEEK ERROR

23) RANDOM
24) RC25 SEEX FAILURE

Also, one of the following will be printed es extended
informetion:

STARTING TRACK: ENDING TRACK: DESIRED LBN:
NMBER OF SEE¥S (D): LBN:
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25) HEAD SWITCM FAILURE SEQ 0013
UNIT: HEAD: TRACK ;
26) SECTOR READ FAILURE
UNIT: HEAD: TRACK :
27) OFFSET READ ERROR
MAX. OFFSET VALUE:
¢8) WRITE DATA TEST IN ERROR
VRITE DATA: _READ OATA:

TRACK ; OR: MEAD:

ERROR STATUS: (NONZERO WILL INDICATE MICROCODE ERROR INFO.)
29) WRITE PROTECT TEST FAILURE

EXPECTED SW = OFF ACTUAL SW = ON PLATTER @ = (D)

EXPECTED SW = ON ACTUAL SW = OFF PLATTER @ = (D)

Note: All numbers displeyed ere octel unless (D) is indiceted
for decimal number.

LBN mesns logicel block number from 0 to 143325 (octel)

TRACK refer to LBN trecks from 0 to 3151 (octel)
except in DM code tests where this mesns DBN tracks.

UNIT refers to pletter number.
SECTOR refers to DBN sector for DM code tests.

HEAD = O meens top surfece top pletter
0 mesns bottom surfece top platter
100 means top surfece bottom (fixed) platter
140 meens bottom surface bottom (fixed) pletter

3.2.1 ERROR CODES :

Whenver RCSA dete conteins fatal error codes or there wes
an error in end packet stetus code received for eny of the
MSCP commends used or if there wes an error log mess

then the error code received from port will be given by
one of the following messages with 6 octel digits:

RCSA ERROR STATUS:
END PACKET ERROR STATUS:
UNEXPECTED LOG PACKET ERROR STATUS:

Also, an explenation of the error code in the form $FTLERR-
will be printed out es en extended error messege.




B2

The following ere self-detected fatel port/controller errors.
These will be reported es extended error messeges when RCSA
date contains fetal error codes:

$FTLERR-
$FTLERR-

$FTLERR- ENVELOPE

$FTLERR-
$FTLERR-

$FTLERR- CONTROLL

$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-

$FTLERR-

$FTLERR- INSTRUC

$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-

UNRECOGNIZABLE ERROR CODE
ENVELOPE/PACKET READ (PARITY OR TIMEOUT)
/PACKET WRITE (PARITY OR TIMEOUT)
CONTROLLER ROM AND RAM PARITY
CONTROLLER RAM PARITY
ER ROM PARITY
RING READ (PARITY OR TIMEOUT)
RING WRITE (PARITY OR TIMEOUT)
INTERRUPT MASTER
HOST ACCESS_TIMEOUT
CREDIT LIMIT EXCEEDED
TER ERROR

BUS MAS
DIAGNOSTIC CONTROLLER FATAL ERROR
TION LOOP TIMEOUT

INVALID CONNECTION IDENTIFIER

INTERRUPT WRITE

MAINTENANCE READ/WRITE INVALID REGION IDENTIFIER
MAINTENANCE WRITE LOAD TO NON-LOADABLE CONTROLLER
CONTROLLER RAM ERROR (NON-PARITY)

INIT SEQUENCE ERROR

HIGH LEVEL PROTOCOL INCOMPATIBILITY ERROR

PURGE /POLL HARDWARE FAILURE

MAPPING REGISTER READ ERROR (PARITY OR TIMEOUT)
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$SFTLERR- INC

$FTLERR-
$SFTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-

$FTLERR- UNEXPLAINE

$FTLERR-
$FTLERR-
$SFTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-

$FTLERR-
$FTLERR-
$FTLERR-
$SFTLERR-
$FTLERR-
$FTLERR-
$SFTLERR-
$FTLERR-
$FTLERR-

g Self-detected fatal port/controller errors

VAX READ/WRITE ;RRO“ ON INTERRUPT
ONSISTENCY AT U.BFIL

INCONSISTENCY AT U.BMTY

INCONSISTENCY AT U.ALOC

INCONSISTENCY AT SERVO ENTRY (PIP SET)
INCONSISTENCY AT SERVO ENTRY (ERR SET)
INCONSISTENCY AT U.SEND

INCONSISTENCY AT U,RECV

INCONSISTENCY AT U.ATTN

INCONSISTENCY AT U,ONLN

ILLEGAL D REQUEST (U.QDRQ)

FENCE-POST ERROR AT PROTAB

BAD PACKET DEQUEUVED AT U.DONE

0 D-PROC SUSPENSION (V..TDS)
DUP PACKET D-Q FAILED (XFC 34/35)
INCONSISTENCY AT U, HTST

INCONSISTENCY AT U.SEKO

INCONSISTENCY AT U.CKSV

D.0PCD FOUND ILLEGAL OPCODE

D.CSF FOUND ILLEGAL OPCODE

UNKNOWN BAD DRIVE STATUS AT D.DSTS
ILLEGAL XFC EXECUTED BY DM

D PICKED UP A ZERO SCB.DB
INCONSISTENCY AT D IDLE LOOP

DM WORD COUNT ERROR ON HOST DHA/SENDIRECV
UNKNOWN DISPLAY FAULT CODE AT D.DFLT
DRIVE NOT FAULTING IN P.OFLN STATE

U POMER UP DIAGNOSTICS FAILED

D POWER UP DIAGNOSTICS FAILED

ADAPTER CARD FAILURE

EC.TMR TIMED OUT

U.SEND/U.RECV RING READ INCONSISTENCY
UNKNOWN WAITRV REASON AT D.RVCT

D.ARCS DID NOT FIND CLOSEST UNDONE ZONE
U.SEEK FOUND SEEK TO ILLEGAL TRACK
U.HTST INIT DIAG DMA WRITE FAILED
U.HTST INIT DIAG DMA COMPARE FAILED
U.SYDR FOUND SS.DER SET AND SS.SPN NOT SET
MASTER DRIVES ACLO ASSERTED

Ce
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The following are return status messages. If re se status
error, then one ¢f DUP return status codes or MSCP codes
will be printed out.

$FTLERR- RESPONSE STATUS ERROR:
$FTLERR- SUPERVISOR SERVICE CALL FAILED
$FTLERR- PORT/CONTROLLER TIMEOUT ERROR
$FTLERR- UNKNOWN RETURN STATUS CODE

SEQ 0016

Dup return status codes

SUCCESSFUL

INVALID COMMAND

NO REGION AVAILABLE
NO REGION SUITABLE
PROGRAM NOT KNOWN
ALOAD FAILURE
STANDAL ONE

MSCP return status codes

SUCCESS

INVALID COMMAND

COMMAND ABORTED
UNIT-OFFLINE
UNIT-AVAILABLE

MEDIA FORMAT ERROR
WRITE PROTECTED

COMPARE ERROR

DATA ERROR

HOST BUFFER ACCESS ERROR
CONTROLLER ERROR

DRIVE ERROR

MESSAGE FROM AN INTERNAL DIAGNOSTIC
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FAILING FRU

One or more of the four different module will be called out
some times based on the major error code received from port,

1) ADAPTER BOARD
2) CONTROLLER BOARD
3) DRIVE BOARD

4) MECHANIC SET

For detailed information sbout the error code di’gloycd and
possible failing logic/function call-out, the RC25 controller
munitt:-t deals with error/status condition codes should be
consulted.

The following are system error messages:

POMER DELAY - WAITING

TOO MANY UNITS

NO CLOCY WAS FOUND IN THE SYSTEM
INCORRECiT TRACK NUMBERS SELECTED

Note: If there waes no clock in the system, then the disgnostic
will not run.

SEQ 0017
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TEST @3
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4.0 PERFORMANCE AND PROGRESS REPORTS

At the end of each pass, the pass count is given along with the
total number of errors reported since the diagnostic was sterted.
The "EOP" switch cen be used to control how often the end of peass
message is printed. Section 2.2 describes switches.

5.0 DEVICE INFORMATION TABLES

The Supervisor builds one Hardware P_Table for every logicel
unit tested while snswering Hardwere P_table questions.

This disgnostic gets one table ot a_time in sequence and

runs diagnostic tests as selected. The P_table looks like this:

HWP_TABLE:

0 HWP_IP_ADDRESS
2 :HWP_VECTOR
4 'HWP_BR_LEVEL
6 ;ﬁﬁi:(ﬂi{%ﬁ' :

6.0 TEST SUMMARIES
A brief description of the tests done are described below:

REGISTER EXISTENCE TEST

This test will first check for the existence of the address of the IP
end SA registers for the device under test. If these memory addresses
are non-existent, the error will be reported.

If the operator hes specified loop on error, looping will be from the
beginning of each sub test.

TEST #2 INITIALZATION TEST (POWER UP DIAGNOSTICS)

This test init's the aztec_and runs the Rouer up disgnostics by
writing with step 1 data. Then it will check for errors and
report if aztec does not come upto step 2 read.

DIAGNOSTIC WRAP TEST

The aztec will be initialized in diagnostic wrap mode and a one bit
end also zero bit floated through the SA register to see that it
echoes properly.

A feilure to echo what was written will result in & callout to the
sdapter cerd fru.

1f the operator has specified loop on error, the program will loop on
the failing write and read.

SEQ 0018
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TEST o4 - VECTOR AND BR LEVEL TEST

The init sequence will be started with the interrupt enable bit set to
verify the aztec's vector and BR level.

This test assumes the vector given by the operator is correct.
The priority level of the interrupt request will be verified.

Feilure of the sztec to vector properly will necessitate that this
program be resterted. A completed interrupt at the wrong BR level
will be reported.

Loop on error will restart this test if the error is recoverable.

TEST &5 STEP 1 -3 INITIALZATION TEST

This test will check for information echoed from the port at
each step read conuna upto that step from scratch, If there
was an error reported or echoed information was incorrect

-  the error will be reported.

Loop on error will be from the beginning of sub test.

Port gives some information sbout the Port at every step read
in RCS5A Register. This information will be printed out to the
operator as follows:

1) At step 1 read the following will be given:
PORT SPECIFIC INFO: .'NV/QB/DI/0D/MP/ = xx (0)

NV = 1 means that the port does not support a host settable
interrupt vector address .

@B = 1 wmeans that the Port supports a 22-bit host bus.

This bit will be a 0 for unibus. . )

PI = 1 means that the Port implements enhanced disgnostics,

i.e. wraparound, purge and poll tests.

0D = 1 means that the Port allows odd host address to be
specified in the buffer descriptor. .

MP = 1 means thet the Port s rts address mepping. The

host supplies o virtual date address in the buffer

descriptor which is mapped to 8 resultant address

using nnpging registers maintained in host memory.

XX Two digit octal value of the sbove right justified.

2) At step 2 read the following will be given:
PORT TYPE MUMBER = xx (0)
XX 0 means UNIBUS/QBUS storage systems port.

SEQ 0019
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3) At step 4 read the following will be given:
MICRO CODE: MODEL = xx (0) VERSION = yy (0)

UDASO
RC2S Integrated Controller
TUB1 Integrated Controller
UDASOA
QDRX01

yy = Mod 16 value of the actual controller microcode
version.

XX =

~NoOn=—- O

TEST @6 PURGE AND POLL TEST

This test will perform the first three steps of the init sequence.
When the host responds to the step 3 transition it will write a one
bit to bit 15 of the SA register, therby qequc-tina the execution of
purge and poll testing. The host then waits for the SA register to
trensition to & zero value. The host then writes zeroes to the SA
register simulating & "purge completed” host action. The host then
reads the IP register to simulate a "start polling” commend from the
host to the port. The test is complete when the controller announces
the trensition to step 4 in the SA register.

Failure to properly complete this test will be reported.
Loop on error will restart the test.

TEST @7 - SMALL RING BUFFER INIT TEST

The aztec will be initialized without interrupts and uoing the
smallest ring buffer. This will be the first time thet _the
initializetion sequence is carried out to completion. Initializing
with the smallest ring buffer minimizes the host memory area with
which the aztec controller must be able to communicate.

Failure to properly initialize the aztec and com_area will be reported.
If the operator has specified loop on error, looping will be from the
start of this test.

TEST #8 - LARGE RING BUFFER INIT TEST

The init sequence is executed without interrupts with a ring buffer
large enough to cover the normal host communciations area packet and
er

buf space ( @ 16 in message length and a 16 in command length),
A failure to complete the initialization sequence without error will be
reported.

If the operstor has specified loop on error, looping will be from the
beginning of this test.

SEQ 0020
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TEST 09 - "DIAGNOSTIC MACHINE" CODE DOWN LINE LOAD TEST

This "Diegnostic Machine” progrem will attempt to transfer s block
of dete from host memory to en ares in the controller and then
examine the transfered dates.

If the transfered date does not compare correctly, then en error will
be reported. This test also reports errors if any of. the routines
used returned failure code.

If the operator has specified loop on error, 1 ing will be from
the start of this test. SRESENy

TEST €10 - NONEXISTENT MEMORY TEST

This “Dio,noatic Machine” progrem will asttempt to read the first
address of the 1/0 page of the host CPU. This location is reserved
for diagnostics and a nxm should occur.

If the controller does not see the nxm, there will be 8 fru callout
of the sdepter cerd.

If the operator has specified loop on error, looping will be from
the stert of this test.

TEST €11 - BUS ADDRESSING/DATA TEST A

This “Di tic Mechine"” program asks the PDP-11 progres to fill free
nenorg (that memory availasble to the PDP-11 program that is not being
used by the program or the PDP-11 supervisor) with en oddqcoo.ng L
pattern (write address with address) and report the location end size
of the free memory. Every location of free memory will be read end
the data checked.

If the date does not compare correctly, the address, data expected
end dates received are reported.

TEST #12 - BUS ADDRESSING/DATA TEST B

This test first brings aztec drive Ready and Online and then
loeds DM_12 progrem vector to port controller memory, then
does the following:

o. Give free memory address and buffer size to DM code
end ask DM code write a pattern of one’'s complement
of eddress at the address and expects to receive
success or failure code from DM progrem. Then checks
memory buffer for the expected pattern and reports
error if encountered.

b. If success, asks DM code to write to memory a pattern
of all ones end checks for the pattern in memory,.

SEQ 0021
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¢. If success, asks DM code to write to memory s pattern
of all zeroes end checks for the pattern in memory,

d. If feilure, retries will be done es controlled by
s softwere question. Loop on error flog will
loop from beginning of test to the point of failure.

TEST @13 - BLOCK TRANSFER TEST

The -bilitx of the Aztec controller to do block trensfers to end from
memory will be tested with different dete patterns. The "write host
memory” XFC end the “read host memory” XFC will be used. The host
memory buffer is 256 words in size. 4 different date patterns es
given below sre used.

Pattern 0 Pattern | Pattern 2 Pattern 3
111111 177400 155555 000377
044444 007760 133333 170017
022222 000377 066666 177400

1) This test bri RC2S controller online and loads DM code
progrem to controller's memory.

2) First the host memory buffer is initislized with pattern 0.
A send d:to commend with host buffer addresses (trensmit and receive)
is issued.

3) DM code then reacs host memory buffer end puts in controller’s
memory ond writes back in host memory receive buffer using XFC's.

4) Host progrem 