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1.0 GENERAL INFORMATION
1.1 PROGRAM ABSTRACT

This diegnostic progrem is provided for testing the UDAS0-A or KDASO-Q
Disk Controller end the associsted disk drives. There is one test
mithin this diegnostic:

Test # 1 - Disk Exeriser. Exercises the disk drives in 8 menne~
similer to normel operating systems. This test should be
ueed to gain confidence in the relisbility of the diek

drive.
This progrem is desi to hendle ell future disk drivis ihat oere
attached to the -A or KDASO-Q without modifying or rereleasing

the progrem. This is poesible because the disk drives sre programmed
to tell this diagnostic sbout all their cherscteristices thet meke thew
di{f:;:nt f:o- other drives, such es number of cylinders, sectors per
cyli r, etc.

If this progrem is run on & eystea that does not support memory
t. the program is limited to testing one controller and one
drive at & time.

The Tollowing POP-11 diegnostic programe sre aleo provided for tne
UDASO-A or KOASO-Q disk subsystem:

CZUDHAO - UDASO-A/KDASO-Q Besic Subsystem Disgnostic.
CZUDKAO - UDASO-A/KDASO-Q Formetter.

This disgnostic hes been writton for use with the Disgnostic Runtime
Services Software (Supervisor). These services provide the interface
to the operator snd to the ooftwere environment. For s complete
description of the Runtime Services, refer to the XXDP: User's Menuesl.
There is o brief description of the Runtime Services in section 2 of
this document.

This diegnostic can isolete meny controller faults to either the
processor module or the SDI module of the controller. Whenever o
controller fault is detected end the fsult cen be isoclated to one of
the two controller modules. thet module should be repleced.

SEQ 0006
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SEQ@ 0007

1.2 SYSTEM REQUIREIENTS

This progrem wes designed using the POP 11 Diagnostic Runtime Services
revision C. Run time environments sre determined by the Runtime
Services end may changs 8 new versions of the Services ere developed.
This progrem requires the following:

POP-11 Unidus processor

28K worde of memory (minimum)

Coneole termingl

XXDP+ load media conteining this progrem

One or more UDASO-A or -Q eoubsystems. The subsystem controller
must be at the latest hardwere end microcods revision level.

Line clock - either Type L or P

The line clock is used for all timed loops in the progrem. If s clock
exists on the system it should be ensbled 90 it can interrupt the
processor. The disgnostic will run on & eystem with no clock or with
the clock disabled. but will heng whenever en event for which the

am is waiting does not happen (i.e.. @& tims-out error message
will not result).

The XXDP« ozcta device doss not need to remein on-line during the
execution of this diegnostic.
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2.0 OPERATING INSTRUCTIONS

This section contains a brief description of the Runtimu Services.
For detailed information, refer to the XXDP: User'es Manuel (CHQUS).

2.1 COMMANDS

There are eleven legel commends for the Disgnostic Runtime Services

(Supervisor).

This section lists the commands end gives & very brief

description of them. The XXDP+ User's Manual has more details.

PRINT
DISPLAY
FLAGS
ZFLAGS

EFFECT

Stert the diagnostic from an initial stete
Stert the disgnostic without initinlizin'
Continue at test that wes interrupted (after t(C)
Continue from an error halt

Return to XXDP+ Monitor (XXDP+ OPERATION ONLY!)
Activate a unit for testing (ell units sre
considered to be active st otart time
Desctivete a unit

Print statisticel informetion (esee section 4.0)
Type a list of all device informetion

TIpc the stete of all flage (eee vection 2.3)
Clear all flags (see section 2.3)

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

SEQ 00OA
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2.2 SWITCHES

There are seversl switches which ere uded to modify supervisor
opsretion. These switches are asppended to the legal commends. All of
the legel switches are tabuleted below with a brief description of
each. In the Cc:.~riptions below, & decimel number is designated by

SWITCH EFFECT
/TESTS:LIST Execute only those tests specified in

the list. List is & stri of test
nusbers, for exemple - /TESTS:1:5:7-10.
This list will ceuse tests 1,5,7,8,9,10 to
be run. All other tests will not be run,
/PASS : 00000 Execute DODOD peeses (DOVOD = 1 to 64000)

/FLAGS :FLGS Set specified flags. Flege sre described

E0P : DDDDD liln “:tm 263' ?

/ : " of pess mes after every
0& 05385 = 1 to 64000)

ﬁ-ononll. (

JUNITS:LIST TEST/ADD/DROP only those units specified
in the list. List example - /UNITS:0:5:10-12
uee units 0,5,10,11.12 (unit numbers = 0-63).

Example of switch usege:
START/TESTS:1-5/PASS:1000/E0P: 100

The effect of this commend will be: 1) tests 1 through 5 will be
executed, 2) ell unite will tested 1000 times end 3) the end of pess
messeges will be printed after esch 100 pesees only. A switch cen be
rec ized by the first three charecters. You may, for exsemple, type
“/TES:1-5* instesd of ~/TESYTS:1-5".

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

commend .
TESTS PASS FLAGS EOP UNITS

START X X X X X
RESTART X X X X X
CONTINUE X X X
PROCEED X
OROP X
ADD X
PRINT
DISPLAY X
FLAGS
ZFLAGS

SEQ 0009
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5€Q 0010

2.3 FLAGS

Flegs are used to set up certain operational peremeters such as
looping on error. All flegs sre clesred st stertup and remain clesred
until explicitly eet u-inhthc flage switch. Flege sre also clesred
ofter @ START or RESTART commend unless set u-in’ the flag switch,
The ZFLAGS cosmend nxnoloo be used to clear all flags. With the
exception of the START, the RESTART and ZFLAGS commends, no commands
affect the state of the flags: they remain set or cleered as
specified by the lest flag switch.

FLAG EFFECT

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

LOE Loop on error

IERe Inmhibit all error reports

IBE= Inhibit all error reports except

first level (firet level contains
error type, nusber, PC, test and unit)

IXE» Inhibit extended error reports (those
called by PRINTX mecro's)

PRI Direct messages to line printer

PNT Print test number as teest executes

B0E *BELL” on error

UAM Unattended mode (no manual intervention)

ISR Inhibit statistical reports

peo ¥ Inhibit progrem dropping of units

LOT Loop on test

sError messeges are described in section 3.1

See the XXDP+ User’'s Marual for more details on flags. You may
specify more then one flag with the FLAG switch. For example, to
csuse the progrem to loop on error, inhibit error reports and type a
"BELL” on error, you may use the following string:

/FLAGS:LOE : IER :BOE
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2.4 HARDWARE QUESTIONS

When @ disgnostic is STARTed. the Runtime Services will prompt the
user for hardwere informetion by typing “CHANGE HW (L) 2" . When you
anewer this question with a “Y", the Runtime Services will ssk for the
ramber of units (in decimul). You will then be ssked the following
questions for each urit. When you enswer this question with an "N",
the Runtime Services will use the answers built into the progrem by
the SETUP utility (see chapter 6 of the XXDP+ User's Manusl). f you
have never run the SETUP utility on this progrem file, the default
values listed below (just before the question merk) will be used.

CSR ADDRESS OF CONTROLLER (0) 172150 ?
Answer with the CSR sddress of one controller ss addreseed by the
processor with memory mmnt turned off (i.e., an even 16-bit
eddress in the range of 1 to 177774).

DRIVE ¢ (D) O ?

Answer with the drive number of the drive vou wish to test. This
is the number which sppesrs on the "unit plug” on the front of

the disk drive. A meximum of four disk drives may be
tlcut«;l on one controller at e time (controller configuration
imit).

EXERCISE ON CUSTOMER DATA AREA (L) N ?

Answer "N” to have this test run on the diagnostic ares of the
disk. Answer “"Y* to run on the customer dets area. A “Y" answer
will destroy eny customer dets that may be on the disk, A
warning message will be printed before testing begins if this
question is answered "Y",

CUSTOMER DATA WILL BE DESTROVED ON:
UNIT CONTROLLER AT DRIVE

xXx 202X X X%

Unless the disgnostic is being run in unsttended wmode (i.e.,
gTﬁT/FLAG:UM command), a confirmation will aleso be required as
ollows:

ARE YOU SURE CUSTOMER DATA CAN BE DESTROYED (L) ?
If the sbove question is senswered "N", the entire diagnostic will

stop oend the Runtime Services prompt will be displeyed. No
default answer is provided for this question.

SEQ 0011
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2.5 SOFTWARE QUESTIONS

After you have snswered the hardwere questions or after o RESTART or
CONTINE commend, the Runtime Services will esk for esoftwere
parameters. You will be prompted by “CHANGE SW (L) 7" If you wioh to
change anz paramsters, snewer by typing "Y". The software questions
and the default velues ere described in the next paragraphs.

ENTER HANUAL INTERVENTION MODE FOR SPECIAL ODIAGNOSIS (L) N ?

This test hes a menual intervention mode which nllows edditional
perameters to be input to slter the normal testing of a disk
drive. This question should normally be answered “N” when this
diegnostic is first run. Then, depending on the errors detected.
it may be desirable to change this answer to “Y" end alter the
testing to further isolste the problem. If this question is
snswered "Y", and the UAM (unsttended mode operstion) fleg is
set, the test will print a werning message that the mode cannot
be entered and will proceed as if answered “N”. See the
description of the individual tests in section 5 for more
information.

ERROR LIMIT (D) 32 ?

Enter the number of hard errors sllowed tefore a drive is dropped
from :;crciu. A nusber in the range of 1 to 65535 will be
eccepted.

READ TRANSFER LIMIT IN MEGABYTES - O FOR NO LIMIT (D) O ?

wWhen the specified number of bytes have been resd from a drive,
the drive will be dropped from testing. Uhen all drives are
dropped. an end of pees will be indicated and the seiected tests
will be run sgein. This is the method used to determine how long
this test is to run. Answer with a zero to prevent test from
ending. The only other way this test cen end is to have sll
drives dropped because the error limit on esch is exceeded. of
court-oci c:hc operator cen aslweys stop the test by typing a
control-C.

SUPPRESS PRINTING SOFT ERRORS (L) Y?

When the test needs to perform retries, soft error reports will
be printed to give es much informetion es possible. These
actions ere considered normal operation end are not error
conditions until the retries fail. Uhen the test is being run
only to see how relisble the drive performs, this question should
be answersd “Y" g0 they sre not confused with hard errors. The
number of these soft errors is always reported in the statisticel
report. Answer “N” to see all the soft error reports.

DO INITIAL WRITE ON START (L) Y ?

SEQ 0012
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If this test is to do date compares, the drive will need to be
written with data patterns resdable by the progrem. If the
disgnostic ares is selected for testing, the initial write ise
slways performed (regardleses of how this question is answered).
If the customer dete sres is selected for testing, the initisl
write will be performed when ALL of the following are true:

1. This question is snewered "Y",

2. This is the first time test #4 is being run after »
STARY command.

3. The disk is write enabled.

Answer i this question "N” when terting on the customer data
area will normelly result in date comperison errors if the disk
was not previously written by this diegnostic or the formeatter.
Note thet write checks ere not performed during the initial
write.

ENABLE ERROR LOG (L) N ?

A “Y" snewer will cause arror messages to be stored in a8 log
buffe-. Once the log buffer is full, edditional error
information is lost. The contents of the log buffer will be
printed when the test is stopped and & stetisticel repcrt
requested. This log feature is intended to allow the Digitel
Diegnosis Center (DDC) to stert this test then hang up from the
system snd let it run for some period of time. DDC cen cell the
system beck leter, type control-C, then CONT and see the errors
that have occurred (up to the limit of the log buffer). A
mes will be printed to indicate no errors have occurred if
the log buffer is empty. This test will not be allowed to end
while the error log is ensbled until the error log is printed.
The log buffer will hold 16 error messages. Using the log buffer
will decresse the number of units that cen be simultaneocusly
tested.

SEQ 0013
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SEG 0014

2.6 EXTENDED P-TABLE DIALOGUE

When you anewer the herdware guestions, you ere building entries in o
teble thet deecribee the devices under tect. The simplest wey to
build this table is to snewsr all aquestions for esch unit to be
tested. If you ere testing multiple drives on the same controller,
this becomes tedious since most of the enswers are repetitious.

To illustrete @ more efficient method, SuUPPOsE you ore testing o
UDASO-A with 4 disk drives stteched to it. Theee units sre numbered O
through 3. There is one hardwere parameter thet cen v;;z -ang unite,
the drive mmber. This drive nusber mey be 0 through . Below is @
simple way to build a teble for one UDASO-A with four units.

# UNITS (D) 2 4<«CR>

UNIT O

UNIBUS ADDRESS OF CONTROLLER (0} 172150 ? <CR»
DRIVE & (D) O ? O«CR>

EXERCISE ON CUSTOMER DATA AREA (L) N ? <CR>

UNMIT 1

UNIBUS ADDRESS OF CONTROLLER (0) 172150 ? <CR>
ORIVE @ (D) O ? 1<CR>

EXERCISE ON CUSTOMER DATA AREA (L) N ? <CR>

UNIT 2

UNIBUS ADDRESS OF CONTROLLER (0) 172150 7 <(CR>
ORIVE # (D) 1 2?2 2«CR>

EXERCISE ON CUSTOMER DATA AREA (L) N ? <«CR>

UNIT 3

UNIBUS ADDRESS OF CONTROLLER (0) 172150 ? <CR»>
ORIVE @ (D) 2 7 3<«CR>

EXERCISE ON CUSTOMER DATA AREA (L) N 7 <CR»

As you cen see from the sbove example. the herdwere parsmeters do not
very significently from unit to unit. The procedure shown is not very
efficient. Also, notice thet the defeult value for the drive number
changes when @ non-defsult response is given.

The Runtime Services can take multiple unit epecificetions however.
Let’'s Duild the seme table using the multiple epecificetion festure.

Exemple 1:
® UMITS (D) 2 4<CR»

UNIT O

UNIBUS ADORESS OF CONTROLLER (0) 172130 7 <(CR>
DRIVE ¢ (D) O ? 0-3<(R>

EXERCISE ON CUSTOMER DATA AREA (L) N ? <(CR>
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Example 2:
& UNITS (D) ? 4«(R»
UNIT O

UNIBUS ADODRESS OF CONTROLLER (0) 172150 ? <CR»
DRIVE # (D) O 2 0,1,2,3¢«CR>
EXERCISE ON CUSTOMER DATA AREA (L) N ? <«CR»

As you can see in the bove dial . the oeupervisor will build es
meny entries @8 it cen with information given in any one pess
through the questions. In esch exsmple, four entries ere built since
four drive nusbere were specified. The supervisor sseoumes that the
controller CSR eddress is 172150 end the disgnostic ehould not
enerciose on the customer dets eree vor each entry since these velues
were specified only once. In the firet example, the ~"-" conetruct
tells the supervisor to increment the dets from the firet number to
the o:cond In this cese, drive numbers O, 1, 2, end 3 were
specified.
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2.7 QUICK START-UP PROCEDURE

To stert-up this progrem:
1. Boot XXDP.
2. Enter the dete.

. On certain systems you will be esked if the system hee » Unibus.
If this question is asked, anewer it either "Y" or “N“.

Type “R ZUDIAO"

Type "START*

. Answer the “CHANGE MW" question with “Y”

Angwer all the hardwere questions

. Angwer the "CHANGE SH” question with "N~

When you follow this procedure you will be using only the defeults for
flags ond softwere perameters. These defaults are describad in
sections 2.3 and 2.5.

Semple of terminal dislogue to test two disks on one UDASO-A or
KDASO-Q:

DR>STA/FLA:PNY

CHANGE MW (L) ? Y

® WNITS (D) ? 2

UNIT O

UNIBUS ADDRESS OF CONTROLLER (0) 172150 ?
ORIVE NUMBER (D) 0,1

EXERCISE ON CUSTOMER DATA AREA (L) N ?
CHANGE SW (L) ? N

TST: 001

UNIT O CONTROLLER AT 172150 DRIVE O RUNTIME 0:02:43
INITIAL WRITE COMPLETE

UNIT 1 CONTROLLER AT 172150 DRIVE 1  RUNTIME 0:05:31
INITIAL WRITE COMPLETE

TEST 1 IN PROGRESS. RUNTIME 0:15:00
UNIT ORIVE SERIAL -NUMBER SEEKS MBYTES MBYTES HARD  SOFT ecc

w

o ~N O Ut &

S€EQ 0016
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X1000 READ WRITTEN ERRORS ERRORS
3 9 6 0 0
3 8 6 0 0

-0
-0

0
1

Semple of termingl dialogue going through software questions to
specify transfer limit (one disk being tested).

DR>STA/FLA:PNT/PAS: 1

CHANGE W (L) 2?2 N

CHANGE SW (L) ?2Y

ENTER MANUAL INTERVENTION MODE FOR SPECIAL OIAGNOSIS (L) N ?

ERROR LIMIT (D) 32 1?

READ TRANSFER LIMIT IN MEGABYTES - O FOR NO LIMIT (D) 0 2 5
SUPPRESS PRINTING SOFT ERRORS (L) v ?

DO INITIAL WRITE ON START (L) Y ?

ENABLE ERROR LOG (L) N ?

TST: 001

UNIT O CONTROLLER AT 172150 ORIVE O RUNTIME 0:02:43
INITIAL WRITE COMPLETE

UNIT O CONTROLLER AT 172150 ORIVE O RUNTIME 0:09:41
REACHED TRANSFER LIMIT - TESTING STOPPED

TEST 1 IN PROGRESS. RUNTIME C:09:41

UNIT DRIVE SERIAL -NUMBER SEEXS MBYTES MBYTES HARD SOFT
0 0 0 '(1002 READS VRITTE:I Emong Eanmg

CZuDC EOP 1
oR 0 CUMALATIVE ERRORS
»

o0

ECC

SEQ 0017
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SEQ 0018

5.0 ERROR INFORMATION
3.1 TYPES OF ERROR MESSAGES

There are thr- levels of error messages that may be issusd by @
diegnostic: yoneral, besic and extended. General error messeges ere
slways printed unless the “IER” flag is set (section 2.3). The
general error message is of the form:

disg severity errnum ON UNIT unit TST tet SUB sub PC: hostpc
error Messege

where:
diag = disgnostic name
severity = error type (SY3 FTL ERR, DEV FTL ERR, HRD ERR or SFT ERR)
errnum * @rror number
unit = Arbitrery nusber sesigned by the supervisor to esch P-teble
tst * test where error occurred
sud * subtst where error occurred
hostpc = sddress of error message call in the host program

System fatel errors (SYS FTL ERR) ere used to report errors thet oere
fatal to the entire diegnostic program. The disgnostic stope and the
supervisor prompt ‘s printed.

Device fatal errors (DVC FTL ERR) sre uied to report errors that esre
fetal to the device (mey be either a UDASO-A or KDASO-Q or disk
dri:o). Testing stops on thet device for the remainder of the current
test.

Herd errors (HRD ERR) reports most of the errors detected. Testing
will normelly continue after the printing of the error.

Soft errors (SFT ERR) ere not used by this diagncetic progrem.

Basic error messages are that contairn esome edditional
‘nformation about the error, hese are slweys printed unless the
“IER" or “IBE" flags ere wset (section 2.3). These wmessages are
printed after the sssocisted general message.

Extended error messsges contesin supplementary error informetion esuch
ss register contents or dete. These are olu;o printed
unless the "IER”, “IBE* or “IXE“ flege sre set (section 2.3). Theee
messeges ere printed after the sssocisted general error message and
ey 8990Cisted basic error messeges.

The general end basic error messsges from this diagnostic asre always
one line esch. The besic defines what program detected the
error, the drive being tested and the time of the error.




Ge
CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO VOS.0lb Sundey 07-Oct-84 20:58 Page 19
USER DOCUMENTATION

PO®-11 UDASO-A/KDASO-Q Drive Exerciser User Guide Page 18

SEQ 0019

The POP-11 program thet is losded into memory when ycu give the "R
ZUDIAC" commend to the XXDP+ monitor contains two parts. the host
level code and & progrem which is loaded into the UDASO-A or KDASO-Q
for exacution. The controlier program ie called s ‘“disgnostic
mechine” or DM program. The "diegnostic mechine” is the facilit in
the controller which executes o PDP-11 like pogrem. The !nrg.
mejority of the testing is done by the "diegnostic mechine” progrem.
Once the host level progrem he. loaded end sterted the "disgnostic
mechine” p am, all it does is respond to requests from thet
program. heoe requests include such things es telling the
~diagnostic mechine” which disks on that UDASO-A or KDASO-Q are to be
tested end printing error messages.

The besic message (the second line of every error messsge) will be one
of the following:

HOST PROGRAM CONTROLLER AT cer RUNTIME hh:mm:es
The host progres (POP-11) detected the error. CONTROLLER AT cer
identifies the sddress of the UDASO-A or KDASO-Q being tested. It mey be
omitted if the error is not specific to one controller.

DISK EXERCYISER DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hhh:mm:ss

The "diegnostic mechine” program loaded in test 1 detected the
error.

Sample error message:
CZUDI OVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 003 PC: 021062 - general message

HOST PROGRAM CONTROLLER AT 172150 RUNTIME 0:00:12 - besic message
CONTROLLER RESIDENY DIAGNOSTICS DETECTED FAILURE \
SA REGISTER CONTAINS 104041 }- extended

REPLACE CONTROLLER PROCESSOR MODWL.E / nessage
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Some informetional are aleo printed by this program. They
sre ususlly one or two lines in length. They sre printed ss extended
msesages end ers printed unless the "IER", “IBE” or “IXE"” flage ere
set. These messages are for informationesl purposes only end their
contents ere self explenitory.

Semple informationsl messoge:

UNIT O CONTROLLER AT 172150 DRIVE O RUNTIME 0:02:43
INITIAL WRITE COMPLETE

3.2 SPECIFIC ERROR MESSAGES

Following is 8 list of the error messages that may be printed by the
diegnostic program. In the list, some of the numbers that may vary
with execution or program version ere showxn 88 lower case words.
These include program counters and runtime. Other numbers, such as
unit nusber, drive number, UDASO-A or KOASO-Q weddress and deta in
registers are filled with ssmple numbers. Additional informetion
sbout the error may follow “he error mesessge.

3.2.1 HOST PROGRAM ERROR MESSAGES (00001 To 00999) -

3.2.1.1 00002 - TWO UNITS SELECT SAME ORIVE -

CZUDI SYS FTIL ERR 00002 ON UNIT OO0 TST tst SUB eub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

INVALID ANSWERS GIVEN TO THE HARDWARE QUESTIONS

TWO UNITS SELECT THE SAME ORIVE

The hardware questions for two units were exactly the same. The
progrem is sborted and returns to the Runtime Services prompt so thet
you can change the hardware questions.

SEQ 0020
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SEQ 0021

3.2.1.2 00003 MORE THAN & DRIVES SELECTED ON THIS CONTROLLER -

CZUDI SYS FTL ERR 00003 ON UNIT OO TST tet SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:es

INVALID ANSWERS GIVEN TO THE HARDWARE QUESTIONS

MORE THAN 4 DRIVES SELECTED ON THIS CONTROLLER

Up to four physical disk drives cen be atteched to s UDAS0-A or
KDASO-Q at one time. The program is sborted and returns to the
supervisor prompt so that you can change the hardwere questions.

3.2.1.3 00004 NOT ENOUGH ROOM IN MEMORY TO TEST THE UNITS SELECTED -

CZUDI SYS FTL ERR 00004 ON UNIT 00 TST tet SUB eub PC: hostpc
HOST PROGRAM RUNTIME hh:mm:es

NOT ENOUGH ROOM IN MEMORY TO TEST THE UNITS SELECTED

RESTART PROGRAM AMD TEST FEWER UNITS AT A TIME

This progrem does not limit the number of units that can be tested by
specifying © maximum nusber. UWhat limits the nusber is the amount of
memory used to store dete on each unit. You have exceeded the number
:f umts.:hot are testable at one time. Stert program over end select
Swer unite.

3.2.1.4 00006 - TABLE INCONSISTANCY ERROR -

CZUDI SYS FTL ERR 00006 ON UNIT 00 TST tet SUB sub PC: hostpc
HOST PROGRAM RUNTIME hh:mm:ss
TABLE INCONSISTANCY ERROR. PLEASE RE-LOAD PROGRAM

When the host program is started, controller tsbles are sat according
to the P-tebles. Error 00006 will occur if the tables were corrupted
after restarting the disg- nostic. Load and start your program sgain.
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3.2.1.5 00014 - CONTROLLER IS NOT SUPPORTED BY DIAGNOSTIC PROGRAM

CZUDI DVC FTL ERR 00014 ON UNIT OO TST tet SUB sub PC: hostpc

HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:em:es

CONTROLLER IS NOT SUPPORTED BY THIS DIAGNOSTIC PROGRAM.

THIS PROGRAM REQUIRES A UDASOA (MODEL 6, MICROCODE VERSION AT LEAST 3),
OR A KDASO-Q (MODEL 13, MICROCODE VERSION AT LEAST 0)

CONTROLLER REPORTED MOOEL CODE »x AND MICROCODE VERSION xx

This diegnostic progres will only test UDASO-A (modules, M7485-6) or
¥DASO-Q@ (modules M7164-5) controllers. UDASO (mosules M7161-2)
controllers will not be tested by this disgnostic controller aend
should be repleced. If the am detects that the :controller being
tested is not & UDASO-A or a KDASO-Q, it will not be lested. If the
microcods version of the controller is not at the current revision
level, the test will proceed, but sccurste results are not guarenteed.

104000 - Fatsl sequencer error

104040 - D PROC ALU test error

104081 - O PROC ROM perity test error / Timeout test error

105102 - D PROC no boerd 2 error / D PROC control reg test error /
D PROC RAM parity errcr

105105 - D PROC RAM buffer error

105152 - D PROC SDI error

105153 - D PROC write mode, wrap StROES 16 error

105154 - D PROC reesd mode, SERES 16, 10 RSGEN and ECC error

106040 - U PROC ALY error 7/ DFAIL test error / Unexpected trep

106041 - U PROC control reg test error

106042 - U PROC perity error set erronecusly / CROM p.r-iti error

106047 - U PROC Constent ROM error with D proc rumning SDI test

106055 - Unexpected trap - sbnormal terminetion of diegnostics

106071 - U PROC ROM error

106072 - U PROC ROM pet ity test error

106200 - STEP 1 date error (MSB waen’'t set)

107103 - U PROC RAM perity error

107107 - U PROC RAM buffer error

107115 - Boerd #2 test count wee wrong

112300 - STEP 2 INIT error

122240 - DMA test error

122300 - STEP 3 INIT error

142300 - STEP 4 INIT error

3.2.1.6 00030 - FATAL ERROR REPORTED BY CONTROLLER -

CZUDI DVC FTL ERR 00030 ON UNIT 00 TST tet SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

FATAL ERROR REPORTED BY CONTROLLER

SA REGISTER CONTAINS 100004

A messege from the controller firmware reports sn unexpected failure.

SEQ 0022
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An error code is presented in the SA register. Here is 8 list of the
codes and their meanings:
004400 - Controller has Deen inited by either 8 bus
init or by writing into the !P register.

100001 - 20. omslopa/p.ckot reed error (perity cr
i MOV

100002 - Bus envelope/pecket write error (perity or
timgout)

100003 - Controller ROM and RAM parity error

100004 - Controller RAM parity error

100005 - Controller ROM parity error

100006 - Bus ring read error

100007 - Bus ring write error

100010 - Bus interrupt mester feilure

100011 - Hoet sccees timeout error

100012 - Moet exceeded credit limit

100013 - Controller SDI hardware fatal error

100014 - OM XFC fatal error

100015 - Hardwere t.meout of instruction loop

100016 - Invelid virtual circuit identifier

100017 - Interrupt write error on bus

S
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StQ@ 0024

3.2.1.7 00031 - NO INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES -

CZUDI DVC FTL ERR 00031 ON UNIT 00 TST tet SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 17215C RUNTIME hh:mm:ee

NC INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES

ASSUME PROGRAM IS HUNG

All DM progreme ore required to communicete with the host program; @0
ss to seeure the host p am that the DM program is not hung up or in
sn endless loop. If the progrem has not done so, the host progrem
asssumes the DM is hung end this message appesrs.

3.2.1.8 00032 - UNKNOWN REQUEST RECEIVED FROM DM PROGRAM -

CZUDI OVC FTL ERR 00032 ON UNIT Q0 TSY tet SUB eub PC: hostpc

HOST PROGRAY CONTROLLER AT 172150 RUNTIME hh:em:es

MESSAGE BUFFER RECEIVED FROM DM PROGRAM WITH UNKNOWN REQUEST NUMBER
MESSAGE BUFFER CONTAINS:

000001 000002 000003 000004 000005 000006 000007

000008 000009 000010 000011 000012 000013 000014

000015 000016 000017 000018 000019 000020 000021

000022 000023 000024 000025 000026 000027 000028

000029 000030 000031 000032 000033 000034 000035

The OM program and the hoest program communicete with esch other using
packets. Each pecket must have o reguest nusber set up by the DM
progrem and interpreted by the host program. This request number is
not @ known reguest nusber. The problem may bs the bus or either one
of the controller modules or a corrupted DM em, Word 1 contains
the DM reguest number., end word 2 typically contains the drive number.
The rest of the buffer conteins informetion specific to a DN request.
;he lnubcn in the example show the order in which words are
isplayed.
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3.2.1.9 00033 - RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN
EXPECTED DATA -

CZUDI DVC FTL ERR 00033 ON UNIT 00 TST tet SUB sub PC: hostpc

MOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN EXPECTED DATA

EITHER CONTROLLER RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED CORRECTLY

COMMAND PACKET SENT RESPONSE PACKEY RECEIVED
000000 000020 000000 000020
000000 000000 000000 000000
000000 000002 000000 000202
000000 014336 0000006 014336
000000 034674 000000 034674
000000 000000 000000 000000
000000 000000 000000 000000
000000 051232 000000 051232
000000 000000 000000
000000 030000 000000 000000
9U0000 000000 000000
000000 000000 000000 000000

The host program inspected the response packet which wes given by to
controller. The response pecket mey have been in error with one of
the following points:

1) The end code was not 88 expected.
2) The status cude showed an error occurred with the last commend.
3) The commend reference numbers (the first word) did not match.

If 1 or 3 occurred, there may have been a transmission probles between
the controller end the host progrem. If 2 occurred, check the error
code in the MSCP gpecification for further information. The packets
sre displeyed two words per line, low order word and byte to the right
(corresponding to the MSCP long-word entity).

3.2.1... 00035 - DM PROGRAM ASKED FOR DATA ON UNKNOWN DRIVE -

CZUDI DVC FTL ERR 00035 ON UNIT 00 TST tet SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:em:ss

DM PROGRAM ASKED FOR DATA ON UNKNOWN ORIVE

MESSAGE BUFFER CONTAINS:

000001 000002 000003 000004 000005 000006 000007

000008 000009 000010 000011 000012 000013 000014

00V01S 000016 000017 000018 000019 000020 000021

000022 000023 000024 000025 000026 000027 000028

000029 000030 000031 000032 000033 000034 000035

The currently running DM progrem sent & messege to the controller
referencing e drive which doesn’'t have an entry in the host progrem's
drive dats tsbles. The messege sent to the host program is slsc
included in the error messege. This error indicates either 8 software

SEQ 005
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or herdware error. Re-load the disgnostic progrem and run TEST 1 to
diegnose the failure.

3.2.1.11 00036 - NO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS

CZUDI OVC FTL ERR 00036 ON UNIT 00 TST tet SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

NO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS

WHILE LOADING DM PROGRAM

After o DM program has been sent 0 the controller, the host program
expects en interrupt within 50 seconds. The interrupt is used to
sssure the host program thet the DM progrem is sane. If no interrupt
occurred, then error messsege 00036 is displeyed end the DM progrem is
essumed to be hung.

3.2.1.12 00038 - MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS -

CZUDI DVC FTL ERF 00038 ON UNIT 00 TST 001 SUB 002 PC: hostpc
MOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS

gEgKUS BUS SELECTION SWITCHES ON CONTROLLER PROCESSOR MODULE
OR REPLACE CONTROLLER PROCESSOR MODULE

A non-existent nnor! error occurred when the host program tried to
access the controller IP and SA registers while in subtest 2 of test
1. The controller is st another CSR address (check the bus selection
switches) or the processor module is broken or the bus is broken.

3.2.1.13 00040 - FATAL CONTROLLER ERROR -

CZUDI OVC FTL ERR 00040 ON UNIT 00 TST 001 SUB 000 PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

FATAL CONTROLLER ERROR

USE DIAGNOSTIC ZUDHAO TO DIAGNOSE FAILURE

This error messoge will be printed when a controller timeout or error
occurs during controller initislizaetion. It is not the intent of this
disgnostic to disgnose controller errors. If this mess is printed.
use the disgnostic program ZUDHAO to diagnose the controller failure.

Se@ 002¢
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SEQ 0027

5.2.2 OM PROGRAM INFORMATIONAL MESSAGES

These messages inform the operstor of events occurring thet mey be of
intrest.

5.2.2.1 ECC CORRECTABLE DATA -

UNIT unit CONTROLLER AT cmr ORIVE pluo RUNTIME hh:em:ee

€ECC CORRECTABLE DATA EXISTS n“n

nmber_of _errors OUT OF A MAX OF ecc_maximum SYMBOLS WERE CORRECTED
SECTORS FROM INDEX sector TRK treck GRP group CYL cylinder

rmber_of _errors:
The rmusber of sysboles thet were corrected ueing the ECC
correction algorithim,

@CC _MBX i
The saximum number of ECC errors thet can bo corrected (an SDI

DRIVE CHARACTERISTIC) without error.

The sbove messege occurs dnn TEST 4 1) detects en ECC error and 2) is
sble to correct it, end 3) the corrections ere less then the drive ECC
threshold, (e SDI ORIVE CHMARACTERISTIC) and 4) the EDC computed over
the corrected sector satched the EDC reesd.

3.2.2.2 INITIAL WRITE COMPLETE -

UNIT unit CONTROLLER AT ceddv DRIVE plug RUNTIME hh:em:ee
INITIAL MRITE COMPLETE

Uhenever TEST 4 is STArted with initiel write enabled, <<OR>> whenever
it is STArted or RESterted end the diagnostic eres is being tested on
e drive not in resd only mode, the disk will be initially written.
The sbove msssege occurs when the initisl write completes.

3.2.2.3 READ OMLY DRIVE, INITIAL WRITE WILL NOT BE PERFORMED -

UNIT unit CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ee
READ OMLY DRIVE, INITIAL WRITE WILL wWOT lE PERFORMED

If en initial write is to be performed (eee asbove for eondut-onc) ond
8 unit or ebunit is in read only mode, (cen be set in the menusl
intervention questions) en initial write mll not be performed, ond
thie message will print to inform the operstor.

NOTE: DATA COMPARE ERRORS RESULT IF THE DISK IS NOT INITIALLY
WRITTEN!!
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S€Q 0028

3.2.2.4 THE AREA BEING TESTED MAS N BYTES/SECTOR -

INIT unit CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ee
THE AREA BEING TESTED MAS bytes_per_sector BYTES/SECTOR

bytes_per_sector:
Nusber of bytes conteined in one sactor on the drive being
tested. This will be 512 for 16 bit drives and 376 for 18 bit
drives.

THIS MESSAGE WILL ONLY APPEAR ON MANUFACTURING SOFTWARE. NO FIELD
DIAGNOSTIC WILL DISPLAY THIS MESSAGE.

Merw:focturing hes special TEST 4 goftwere that allows TEST 4 to run on
both 16 and 18 bit drives. To ensble the operstor to know what kind
of drive the test is being run on, the sbove meesage : ‘1l print out et
the start of the test.

3.2.2.5 DEVICE FATAL WILL CAUSE THE FOLLOWING ORIVES TO BE DROPPED -

UNIT unit CONTROLLER AT caddr ORIVE plg RUNTIME Mh:em:os
THE PREVIOUS DEVICE FATAL WILL CAUSE THE FOLLOWING DRIVES
TO BE DROPPED: plug. plugel. pluge2. plug+3

plug:
drive plug nuaber -- esch subunit's ol nusber is displayed.
for o single subunit drive (such as @ RABD) only one plug nusber
is displeyed.

If & device fats]l error occurs ond dropping s enabled, <<AlLL>»>
subunits on the unit thet the device fatal occurred must be dropped.
To inform the operator. this messege is printed efter the device fatsl
error Meesegs.

NOTE: IF MORE THAN ONE CONTROLLER IS ON A SYSTEM, THIS HMESSAGE MAY
NOT IMMEDIATELY FOLLOW THE DEVICE FATAL IF AN ERROR HAPPENS AT THE
SAME TIME ON ANOTHER CONTROLLER.
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5.2.3 OM PROGRAM FRROR MESSAGES (04000 TO 04999) -

3.2.3.1 4001 - ATTN ASSERTED OURING SEEX -

CZUDI SFT ERR 04001 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:mm:ee
ATYN ASSERTED DURING SEEX

SEEX FROM GRP CYL cylinder TO GRP group CYL cylinder

REAL TIME STATE state

STATUS (R TO L): wordé wordS wordd word3 word?2 wordl wordd

This error occurs when the drive aeeserts the SDI ATTENTION signel
without esserting tve READ/URITE READY signel., indicetiny the
unsuccessful completion of & seek,

See retry/recovery section for recovery details.

3.2.3.2 4002 - ATTN ASSERTED UNEXPECTEDLY -

CZUDI SFT ERR 04002 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER O PC:dmpc CONTROLLER AT ceddr DORIVE plug RUNTIME nh:mm:ss
ATTN ASSERTED UNEXPECTEDLY, ASYNC DRIVE ERROR OR LOGGABLE

INFORMATION

REAL TIME STATE stete

STATUS (R Y0 L): worddé wordS wordd wordl word? wordl wordd

This is en ssynchronous drive error, Ae ronous dJdrive errors are
those errors reported by the drive whi are not related to & level 2
or commend. Thess errors sre reported the drive using the SD
ATTENTION signel. The operstor must look at the status returned to
determing the arror thet occurred.

See retry/recovery section for recovery detsils.

5.2.3.3 4003 - SEEX DID NOT COMPLETE -

CZUDI SFT ERR 04003 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT cadgr ORIVE ol RUNTIME hh:am:ss
SEEX DID MOT COMPLETE, NEITHER ATTN OR R/W RDY WAS ASSERTE

BEFORE TIMEOUTY

SEEX FROM GRP CYL cylinder TO GRP group CYL cylinder

REAL TIME STATE state

STATUS (R TO L): wordé wordS wordd wordl word2 wordl wordd

This error occurs when the drive fails to essert READ/WRITE READY
before the seek timeout, which indicetes the successful completion of
o seek.

SEQ 0029
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See retry/recovery section for recoverv deteils.

5.2.3.4 40G4 - RCT AREA CORRUPTED -

CZUDI HRD ERR 04004 ON UNIT unit TST 001 SUB 000 PC: hostpc

0ISK EXERCISER DM PC: CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss
RCT AREA COR™PTED, COULD NOT FIND REPLACEMENT FOR

LBN THAT WAS REVECTORED

ATTENPTING TO READ RCT LBN bn

SEAKCHING FOR LBN bn

CZUDI HRD ERR 04004 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC. CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss
RCT AREA CORRUPTED, COULD NOT FIND REPLACEMENT FOR

LBN WITH HEADER NOT FOUND

ATTEMPTING TO READ RCT LBN bn

SEARCHING FOR LBN bn

Error 4004 will occurr only when TEST 4 is ruwning in the customer
deta erea. It occurs wher 1) A sector is either merked revectored or
the header can’'t be found in two revolutions of the disk (both ceses
should be revectored) and 2) The replecement for that sector isn‘t
found in the RCT end 3) 8 NULL entry ien‘'t found at the end of the RCT
(see DEC SYANDARD 166, Rep'scement oend Ceching Table Formet). In
either case, the subunit should be reformetted., and the cause of the
RCT corruption determined.

3.2.3.5 4005 - MEADER NOT FOUND OURING WRITE -

CZUDI HRD ERR 04005 ON UNIT unit TST CO1 SUB 000 PC: hostpc
DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:em:ss

HEADER NOT FOUND OURING WRITE

OBN bn
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

Error 4005 occurs only when TEST 4 ie writing @ DBN or RBN. This s
because bad blocks in the diegnostic ares are not revectored, snd
RBN's sre what LBN's sre revectord to. so they should never be bad.
TEST 4 reports this error if the header being searched for couldn’'t be
found in two revolutions of the diek,

SEG 0030
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SEQ 0031

3.2.3.6 4006 - SELECT TRACKX AND WRITE NOT SENT

CZUDI SFT ERR 04006 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PCidwpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:es
SELECT TRACK AND WRITE LEVEL 1 CMD NOT SENT

ATTEMPT sttempt

t bn

SPC’?WS FROM IN[EX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEX: GRP growp CYL cylinder

REAL TIME STATE state

STATUS (R TO L) wordd wordS wordt word3S word2 wordl wordd

Select treck and read or write not executed occurs when the controller
ettespts to send the eelect treck and resd/write level 1 cmd, but
receiver ready o dessesrted or the state is invaelid so it cannot send
the commend (the SERDES cculd aleo be broken e0 it's unable to send
the command). The same error is generated if the controller gets o
heeder sync timeout, end when it loocks st the drive's state, it is
either invalid or reciever resdy is deasserted (header sync timeout is
<<NOT>> @ error -- it's quite normal on @ high-density disk).

See retry/recovery section for recovery details.

3.2.3.7 4007 - ECC DETECTED ERROR -

CZUDI SFT ERR 04007 ON 'INIT unit TST 001 SUB 000 PC: mhostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr ODRIVE plug RUNTIME hh:mm:ss
ECC DETECTED ERROR

RETRY retry

ERROR RECOVERY LEVEL level

t bn
SFC’?MS FROM INDEX sector TRK track GRP group CYL cylinder

Error 4007 occurs if en ECC error ic detected but ECC correction is
disabled.

See retry/recovery section for recovery details.

3,2.3.8 4008 - ECC DETECTED ERROR, BUT CORRECTION FAILED -

CZUDI SFT ERR 04008 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT cadar DRIVE plug RUNTIME hh:mm:se
ECC DETECTED ERROR, BUT CORRECTION FAILED

RETRY ntaze

ERROR RECOVERY LEVEL level

o
CTORS FROM INDEX sector TRK track GRP group CYL cylinder
Error 4008 occu~s if an ECC error is detected, but the correction
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algoritiw is unsble to correct the errors.

NOTE: THIS IS USUALLY (BUT NOT ALWAYS) INDICATIVE OF A BAD SPOT IN
THE ECC RESIDUE AREA AFTER THE DATA AREA OF TME SECTOR.

See retry/recovary section for recovery details.

3.2.3.9 4009 - ECC CORRECTIONS EXCEED THERSHOLD -

CZUDI SFT ERR 04009 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONYROLLER AT caddr DRIVE plug RUNTIME hh:em:ss
ECC CORRECTIONS EXCEED THRESHOLO

RETRY retry

ERROR RECOVERY LEVEL level

e
CTORS FROM INDEX sector TRK track GRP group CYL cylinder

Error 4009 occurs if en ECC error ie datected, the correction
slgorithe succeeds in correcting the errors, but the nusber of bits
that were corrected exceeds the correction threshold. The correction
threshold is @ SOI DRIVE CHARACTERISTIC;:; at startup, the controller
asks the drive how meny bits ere ALLOWED to be corrected. If, after
correction, the number of corrections exceed this threshold, error
40009 results.

See retry/recovery section for recovery detasils.

3.2.3.10 4010 - ECC CORRECTION SUCCEEDED, BUT EDC DETECTS ERROR -

CZUDI SFT ERR 04010 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:ampc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
ECC CORRECTION SUCCEEDED, BUT EDC DETECTS ERROR

RETRY retr

ERROR RE RY LEVEL level

t bn

SE‘C’;MS FROM INDEX sector TRK track GRP group CYL cylinder
EDC COMPUTED edc_computed

E0C READ edc _read

ede _computed:
Thies is the EDC in octal computed over the sector as it resided
in the controller’'s memory.

edc_read:
This is the EDC in octal that waes found written at the end of the
sector.

SEQ 0032
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Error 4010 could be ceused by seversl problems:

1) A buffer with a few ECC errors that cen be corrected, but the EDC
wes incorrectly computed or written, or 2) The ECC elgorithm
incorrectly corrected the buffer aend/or the EDC  vealue, (but
corrections were less than the threshold) or 3) s buffer RAM problem
within the controliler.

See retry/recovery section for recovery details.

3.2.3.11 4011 - READ DID NOT SUCCEZD ON ANY RECOVERY LEVEL -

C2UDI MRD ERR 04011 ON UNIT unit TST 001 SUB 000 PC: hostpc
OISK EXERCISER OM PC:dmpc CONTROLLER AT caddr DORIVE plug RUNTIME hh:mm:es
READ DID NOT SUCCEED ON ANY RECOVERY LEVEL

o
grouwp CYL cylinder

Error 4011 occurs when retries sre ensbled, end TEST 4 hes tried to
read @ sector using sll retries on all levels of error recovery. See
ECC and EDC retries in the retry/recovery section.

3.2.3.12 4012 - DATA COMPARISON FAILED -

CZUDI MRO ERR 04012 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss
DATA COMPARISON FAILED

ECC OR EDC HAD DETECTED ERROR IN BUFFER

t bn

s&'?ms FROM INDEX sector TRK track GRP grouwp CYL cylinder

PATTERN NUMBER pettern

OFFSET OF ERROR WITHIN BUFFER: buffer_offaet

OFFSET OF ERRUR WITHIN DISPLAYED LIST: list_offeet (1ST WORD OFFSET 0)
data0 detel deta2 deta3 deted datad
datab deta? detel dete9 detsll detsll

CZUDI HRD ERR 04012 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT caddr ODRIVE plug RUNTIME hh:mm:ss
DATA COMPARISON FAILED

ECC OR EDC HAD <<NOT>> DETECTED ERROR IN BUFFER

t bn

s&?oas FROM INDEX sector TRK treck GRP group CYL cylinder

PATTERN NUMBER pettern

OFFSET OF ERROR WITHIN BUFFER: buffer_offeet

OFFSET OF ERROR WITHIN DISPLAYED LIST: list_offeet (15T WORD OFFSET 0)
deta0 detsl Jeta2 detel deted detad
deteb deta? dete8S dete9 datel0 datell

pattern:

SEQ 0033




I3

CZUCIAO UDASO-A/KDASO-@ DRIVE E MACRO V0S5.01b Sundesy 07-Oct-84 20:358 Page 34
- USER DOCUMENTATION

POP-11 UDASO-A/KDASO-Q Orive Exerciser User Guide Pege 33

SEQ 0N34

The pettern number (decimal) that failed the comperison.

buffer_offeet:
The offeet of the error (decimel) within the sector read, where
the first word in the sector is offeet O

list_offeet:
The offset of the error (decimel) within the displayed list,
where the firet word in the list is offset O

deteX:
TEST 4 displeys twelve dets words read from the sector. They asre
displeyed left to right, top to bottom.

Error 4012 occurs when a data compere detects a Jdifference between the
buffer resd and a known date pattern. The operator is informed if the
error was detected by the ECC or EDC. The firet word of the eector
(which may or mey not be printed, depending on tha position of the
error) is the pattern nusber replicated in @ nibble of the word.
If & disk is not initelly written, it is likely that deta comperison
feilures will occurr in the fist word of the sector. The following is
the first word of the sector (octal) for the sixteen different

petterns.
pattern word O pattern word 0O
1 010421 9 114631
2 021042 10 125252
3 031463 11 135673
4 042104 12 146314
S 052525 13 156735
6 063146 14 167356
7 073567 15 17717717
8 104210 16 000000

Note that pattern 16 is mapped to pattern 0.

3.2.3.13 4013 - DRIVE NOT ONLINE TO CONTROLLER, AND NOT SPINABLE -
CZUDI DVC FTL ERR 04013 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM P(C: CONTROLLER AT ceddr DORIVE plug RUNTIME hh:mm:ss
DRIVE NOT ONLINE TO CONTROLLER, AND NOT SPINABLE
If a drive dropps offline while i tested (@ normel occurence

during TEST 4) end some event happens t makes the drive unspinnable
(such as the operator popping out the run/stop ewitch) error 4013 will
be printed. If the operstor inhibits dropping unite, TEST 4 will go
into error recovery and loop on error 4023, spindle dropped resdy.
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SEQ 0035

3.2.3.14 4014 - UNABLE TO COMPLETE SEEK -- TRIED 3 TIMES -

CZUDI OVC FTL ERR 04014 ON UNIT unit TST 001 SUB 000 PC: hostpc
DISK EXERCISER DM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:se
UNABLE TO COMPLEYE SEEK -- TRIED 3 TIMES

B e cr et
grouwp CYL cylinder

Once 8 seek has been attempted 3 timen, ond never esuccessfully
completed, error 4014 will be printed and the entire unit dropped. If
the operator inhibits dropping units, the drive will be recelibrated,
ond the seek will be attempted agein.

3.2.3.15 4015 - SEEX REQUIRED N RETRIES BEFORE COMPLETING -

CZUDI SFT ERR 04015 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss
SEEX REQUIRED retries RETRIES BEFORE COMPLETING

GRP grouwp CYL. cylinder

retries:
The number of times the seek wes ra-issued

If a seek required retries., error 4015 would print to notify the
operator.

3.2.3.16 4016 - ERRORS DURING DRIVE INITIALIZATION AND SETLP -

CZUDI DVC FTL ERR 04016 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC: CONTROLLER AT ceddr ORIVE plug RUNTIME hh:mm:ss
ERRORS DURING DRIVE INITIALIZATION AND SETUP

THIS CONTROLLER AND ALL DRIVES ATTACHED WILL BE REMOVED FROM TESTING

If eny errors occur during drive und test initializetion, DRIVES
ATTACHED TO THE CONTROLLER THAT HAD THE ORIVE INITIALIZATION ERRORS
WILL NOT BE TESTED. In this cese, error 4016 will be printed to
notify the operstor. THIS ERROR DOES <<NOT>> REFER TO CONTROLLER
INITIALIZATION. This error is unsffected by the operstor inhikiting
the dropping of units.

3.2.3.17 4017 - NO VALID STATE FROM DRIVE -

CZUDI DVC FTL ERR 04017 ON UNIT unit TST 001 SUB 000 PC: Fostpc

DISK EXERCISER DM PC:cdmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss
NO VALID STATE FROM DRIVE

NO DRIVE CLOCKS
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CZUDI OVC FTL ERR OQ4017 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:? CONTROLLER AT caddr DORIVE plug RUNTIME hh:mm:es
NO VALID STATE FROM DRI

HARD PARITY OR PULSE ERROR FOR 1/2 A SECOND

If TEST & is <<EVER>> unable to get velid drive state, the drive s
immediately dropped., end error 4017 is printed. There ere two types
of inval.d stete: nc clocke or 'hard’ errors. If TEST 4 <<EVER>»»
detects no clocks, the driver ie dropped IMMEDIATELY. Parity end
pulse errors are normal, so TEST 4 tolerates them, <<UNLESS THEY
MAPPEN CONTINUOUSLY FOR 1/2 A SECOND>>. If they do occur for 1/2 @
second, either the drive tranemitter or controller receiver is bad,
and the drive is dropped. If the operator hes inhibited the dropping
of units, TEST 4 will retry the module that the error occurred on.

3.2.3.18 4018 - ATTEMPT TO WRITE ON WRITE PROTECTED DRIVE -

CZUDI DVC FTL ERR 04018 ON UNIT unit TST 001 SUB 000 PC: hostpe

DISK EXERCISER OM PC: CONTROLLER AT caddr DRIVE plug RUNTIME hh:em:ss
ATTEMPT TO WMRITE ON WRITE PROQTECTED DRIVE

ERROR CODE RETURNED FROM CONTROLLER: code

REAL TIME STATE state

STATUS (R TO L): wordé wordS wordd wordd word2 wordl wordl

code:
The error (in octal) returned to TEST 4 from the controller when
TEST 4 attempted to write on the write protected drive.

The controller error codes (in octal) ere as follows:

code error

2 SELECY TRACK AND MRITE LEVEL 1 CMD NOY SENT
3 LBN IS REVECTORED

4 HEADER NOT FOUND

153 SEEXK OR HMEAD SELECT ERROR

213 R/4 ROY DROPPED

253 OATA OR STATE CLOCK TIMEOUY

313 RCVR RDY DROPPED

413 REAL TIME STATE RECEIVE ERROR

If TEST 4 attempts to write on a write protected drive, error 4018 s
printed. TEST 4 requires the drive to detect the attempt to write
when write protected and return en error for this error to be printed.
If the operator hes inhibited the dropping of units, @ seek will b2
issued end the write attempted sgeain.

SEQ 0034
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3.2.3.19 4019 - HEADER NOT FOUND DURING READ -

CZUDI MRO ERR 04019 ON UNIT unit TST 001 SUB 000 PC: hostpc
OISK EXERCISER DM PC: CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ee
HEADER NOT SOUND DURING READ

t bn
SEE"I’MS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

Eaﬁror 4019 cen occur only when TEST 4 is reading @ DBN, RBN or R(CT
LON.

DBN spece is for diagnostic use only, end bad blocks in this ares ere
merely written with a bad headsr code; TEST 4 will call out the
‘missing’ block with this error, but this condition IS NOT an error,

The RCT LBN epece is protected from bad blocke with & multi-copy
structure. No blocks in the RCT LBN spece are revectored. TEST 4
will call out the 'missing’ block with this error, but this condition
IS NOT eond error. It i an error if all copies of the RCT carvot be
read, in which cese 8 group of these errors will be followed by e 4040
error. See error 4040 Por more information.

If this error occurrs on @ RON, this is 8 definate hard error. This
is beceuss bad LBN's are revectored to RBN'e., #0 the RBN that the L8N
is revectored to should never be bed.

TEST 4 reports this error if the hesder being searched for couldn’'t be
found in two revolutions of the disk.

3.2.3.20 4020 - SELECT TRACK AND READ LEVEL 1 CMD NOT SENT -

CZUDI SFT ERR 04020 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr ODRIVE plug RUNTIME hh:em:ss
SELECT TRACK AND READ LEVEL 1 CMD NOT SENT

ATTEMPT attempt

type bn

SECTG?S FROM INDEX sector TRK treck GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE stete

STATUS (R TO L): words wordS wordd word3 word2 wordl word0

Select track end read or write not executed occurs when the controller
ottempts to send the select treck end resd/write level 1 cmd, but
receiver ready is dessserted or the state is invelid so it cannot send
the commend (the SERDES could sleo be broken 80 it's unsble to send
the commend). The seme arror is generated if the controller gets a
hesder sync timeout, and when it looke at the drive‘'s state, it is
either invalid or reciever ready ie Jdessserted (header sync timeout is
<<NOT>> @ error -- it's quite normal on a high-density diek).

SEQ 0037
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SEQ 0038

See retry/recovery section for recovery details.

3.2.3.21 4021 - DRIVE NOT FORMATTED IN 512 BYTE MOOE -

CZUDI DVC FTL ERR 04021 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:dwmpr CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
ODRIVE NOT FORMATTED IN S12 BYTE MODE -- UNABLE TO TEST

FCT BLOCK ZERO MODE WORD: mode

sss THIS PACK HAS AN INVALID FORMAT AND CANNOT BE USED sss

"The mode word found on the drive's FCT block zero

Error 4021 occurs when TEST 4 Finde that the mode word found in FCT
block zero is not the SI17 byte mode word (126736 octsl). See DEC
STANDARD 166 “FCT Structure”. Inhibiting the dropping of units hes no
effect on this error. A disk with this error must be re-formatted.

3.2.3.22 4021 - DRIVE NOT FOPMATTED IN 512 OR 575 BYTE MODE -

CZUDI DVC FTL ERR 04021 ON UNIT unit TST 001 SUB 000 PC: hostpc

OISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:em:ss
ORIVE NOT FORMATTED IN S12 OR S76 BYTE MODE -- UNASLE TO TkST

FCT BLOCK ZERO MODE WORD: mode

sse THIS PACK HAS AN INVALID FORMAT AND CANNOT BE USED ess

"The mode word found on the drive‘'s FCT block zero

THIS ERROR WILL ONMLY APPEAR ON MANUFACTURING SOFTWARE. NO FIELD
DIAGNOSTIC WILL DISPLAY THIS ERROR.

Error 4021 occurs when TEST 4 Finds that the mode word found in FCT
block zero is not the 512 or 576 byte mode word (126736 octel for 512,
074161 for 576 bytes/sector). See DEC STANDARD 166 “FCT Structure”.
Inhibiting the dropping of units hes no effect on this error. A diek
with this error must be re-formetted.

3.2.3.23 4022 - COLD NOT READ FCT BLOCK ZERO -

CZUDI DVC FTL ERR 04022 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
COULD NOT READ FCT BLOCK ZERO

sss THIS PACK HAS AN INVALID FORMAT AND CANNOT BE USED sse
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Error 4022 occurs when TEST 4 is unsblle to reed ANY copy of FCT block
zero. See DEC STANDARD 166 "FCT Scructure”. Inhibiting the dropping
of units has no effect on this error, A disk with this error must be
re-formatted.

3.2.3.24 4023 - UNABLE TO CONTINUE TESTING -

CZUDI OVC FTL ERR 04023 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr ODRIVE plug RUNTIME hh:mm:ss
UNABLE TO CONTINUE TESTING

POPT SHWITCH OUT

REAL TIME STATE state

STATUS (R TO L): words wordS wordd wordd word2 wordl word0

If. during testing, the operstor dissbles the drive port that TEST 4
is using b!"p;nppi out the drive's port switch, TEST 4 prints error
4023. CHANG THE STATE OF THE PORT SWITCH FOR THE PORT THAT TEST 4
IS <<NOT>> USING MAS NO EFFECT ON THE TEST. If dropping of unite is
inhibited, TEST 4 will loop in error recovery, printing this error,
until the error state is corrected (by some external action).

CZUDI DVC FTL ERR 04023 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
UNABLE TO CONTINUE TESTING

RUN/STOP SWITCM OQUT

REAL. TIME STATE stete

STATUS (R TO L): wordt wordS wordd wordd word2 wordl wordl

If. during testing, the operator pops out the drive's run/stop switch,
TEST & prints error 4023. If dropping of units is inhibited, TEST 4
will loop in error recovery, printing this error, until the error
stete is corrected (by some externsl sction).

CZUDI DVC FTL ERR 04023 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
UNABLE TO CONTINUE TESTING

SPINDLE DROPPED READY

REAL TIME STATE state

STATUS (R TO L): wordé wordS wordd wordd wordZ wordl wordO

If, during testing, the spindle drops from its re stete, error 4023
is printed. If dropping of units is inhibited, TEST 4 will loop in
error recovery, printing this error, until the error state s
corrected (by some external ection).

5E@ 0039
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3.2.3.25 4024 - EDC DETECTVED ERROR BUT ECC DOID NOT -
CZUDI SFT ERR 04024 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC: CONTROLLER AT caddr ORIVE plug RUNTIME hh:em:es
€EDC OETECTED ERROR BUT ECC DID NOT
RETRY retry

ERROR RECOVERY LEVEL level

t bn

SF&WS FROM INDEX sector TRX treck GRP group CYL cylinder
EDC COMPUTED edc_computed

EDC READ edc _reed

edc _computed:
Thie is the EDC in octal computed over the sector es it resided
in the controller’'s memory.

edc _reed:
This is the EDC in octal that wee found written st the end of the

sector.

edc:

The edc computed end read in octel.
Error 4024 could be caused by sesversl probless. 1) A buffer with no
ECC errors, but the EDC wes incorrectly ed or written, or 2) »
buffer RAM problea within the controller, or 3) The error is such thet
the ECC reslly doeen’'t detect an error... Cese 3 is very unlikely.

See retry/recovery section for recovery details.

3.2.3.26 4025 - WRITE ATTEMPTED MAXIMUM TIMES -
CZUDI MRD ERR 04025 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC: CONTROLLER AT ceddr ORIVE plug RUNTIME hh:mm:ss
WRITE ATTEMPTED MAXIMUM TIMES
type bn

1f three 1/0 arrors occur when sttempting to write to the drive (one
1/0 error if retries are dissbled) error 4025 is printed to inform the
operator.

3.2.5.27 4026 - READ ATTEMPTED MAXIMUM TIMES -

CZUDI MRD ERR (4026 ON UNIT unit TST 001 SUB 000 PC: hoetpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:es
READ :'Y‘TEPPTED MAXIMUM TIMES

type

If three I/0 errors occur when sttempting to resd from the drive (one

SEQ 0040
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1/0 error if retries sre disabled) error 4026 is printad to nform the
operator.

3.2.5.28 4028 - BOTH READ ONLY <AND> WRITE OMLY BITS SET -

CZUDI OVC FTL ERR 04028 ON UNIT unit TST 001 SUB 000 PC: hostpc
DISK EXERCISER DM PC: CONTROLLER AT ceddr ORIVE plug RUNTIME hh:mm:es
BOTH READ ONLY <AND> WRITE OMLY BITS SET -- HOST ERROR

Error 4028 prints ONLY IF THERE IS A HOST CODE ERROR -- THIS IS NOT AN
ERROR FROM A DRIVE. Imhibiting the dropping of units hes no effect on
this error.

3.2.3.29 4029 - MEADER NOT FOUND DURING ERROR LEVEL RECOVERY -

CZUDI SFT ERR 04029 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC: CONTROLLER AT cedgdr ORIVE plug RUNTIME hh:em:es
MEADER NOT FOUND DURING LEVEL RECOVERY

ATTEMPT sttempt

t bn

SEE:CRS FROM INDEX sector TRX track GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder

REAL TIME STATE stete

STATUS (R TO L): wordt wordS wordd wordd3 word2 wordl wordl

This error occurs during error recovery when the recovery methods
couse the header to be unable to be reed.

It is quite possiktle thet the recovery methods (such s moving the

heeds off-track) will ceuss the header to be un-resdable. Note that

this does NOT destroy the header, the drive has modified its

read-write peth in such & way that the hesder can't be read st this
instant. In this cese. the correct sction IS NOT to see if the sector

;- revectored. All retries end retry levels should be ettempted
iret.

This error occurs ONLY if error level recovery is sllresdy in progress
when the 'HEADER NOT FOUND' error appears.

3.2.35.30 4030 - ERROR DETECTED AFTER DRIVE WAS SPUN DOWN -

CZUDI MRD ERR 04030 ON UNIT unit TST 001 SUB 000 PC: hoetpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
ERROR DETECTED AFTER DRIVE WAS SPUN DOWN

REAL TIME STATE etate

STATUS (R TO L): wordé wordS wordd wordl3 word2 wordl word0

SEQ 004)
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THIS ERROR WILL OMLY APPEAR ON MANUFACTURING SOFTWARE. NO FIELD
DIAGNOSTIC WILL OISPLAY THIS ERROR.

Some mf.ctwia, softwere couses the drive being tested to bde spun
down, then up before exercising begine. If, after spinning the drive
down, 8 Orive error is detectead the above message will be dieplayed.

5.2.5.31 4034 - SERDES OVERRUN ERROR OURING READ -

CZUDI SFT ERR 04034 ON UNIT unit 73T 001 SUB 000 PC: hostpc

0ISX EXERCISER DM PC: CONTRC' .ER AT caddr DRIVE plug RUNTIME hh:em:ee
SERDES OVERRUN ERROR DUR READ

ATTEMPT ettempt

t bn

SEE?WS FROM INDEX sector TRK treck GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE stets

STATUS (R TO L): wordb wordS wordd wordd word? wordl wordl

The SERDES overrun error is detected on & read operstion end is
indicotive of o drive whose tranefer rete is grester then 23 MHZ or o
broken SERDES .

See retry/recovery section for recovery detsils.

3.2.5.32 4035 - DATA OR STATE CLOCX TIMEOUT DURING READ -

CZUDI SFT ERR 04035 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr DORIVE plug RUNTIME hh:mm:ss
DATA OR STATE CLOCKX TIMEOUT DURING READ

ATTEMPT attempt

t bn

Slams FROM INDEX sector TRK track GRP grouwp CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE stete

STATUS (R TO L): wordt wordS wordd word3 word2 wordl word0

The loes of drive clock occurs when the controller is clocking date to
or from the drive through the SERDES. Feilure of 8 word to be clocked
in during @ 125 millisecond time period triggers a loss of drive clock
error.

See retry/recovery section for recovery details.

SEQ 0042
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SEQ 0043

3.2.3.3% 4036 - DATA SYNC TIMEOUT DURING READ -

CZUDI SFT ERR 040% ON UNIT unit TST 001 SUB 000 PC: hoe

DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr DRIVE oluo RUNTIME hh:mm: 00
DATA SYNC TIMEOUT DURING READ

ATTEMPT attempt

SE’.CRS raon IIOEX sector TRK treck GRP group CYL cylinder
ORIGIN OF SEEX: GRP growp CYL cylinder

REAL TIME STATE stete
STATUS (R TO L): worddt wordS wordd word3 word? wordl wordl

This error occurs on a read cpout-on after the correct header hose
bo:: found and the controller times out weiting for the dets sync
word.

See retry/recovery section for recovery deteils.

3.2.3.34 4037 - R/W ROY DROPPED BEFORE/DURING READ -

CZUDI SFT ERR 04037 ON UNIT unit TST 001 SUB 000 PC: hoetpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:mm:ss
R/M ROY DROPPED BEFORE/DURING READ

ATTEMPT ettempt

t bn

s&'?ms FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder

REAL TIME STATE stete

STATUS (R TO L): words wordS wordd word3 word2 wordl wordl

The loes of resd/write resdy error is detected either before on 1/0
hee bognd\mtrymgtomdoutthonll time commend or at the end
of en 170 operation when checking for errors.

See retry/recovery section for recovery details.

3.2.5.35 4038 - RCYR ROY OROPPED BEFORE/DURING READ -

CZUDI SFT ERR 04038 ON UNIT unit TST 001 SUB 000 PC:

DISKX EXERCISER DM PC: CONTROLLER AT c.ddr DRIVE plug RUNTIME hh:mm:ss
RCVR ROY OROPPED BEFORE ING READ

ATTEMPT asttempt

t bn

SE’.CRS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE state

STATUS (R TO L): wordé wordS wordd word3 word2 wordl wordl

The loss of drive receiver ready is detected when the controller s
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SEG 0044

trying to send out 8 real-time read or write commend.

See retry/recovery section for recovery deteils.

3.2.3.36 4040 - ALL COPIES OF RCT READ WITH ERROR -

CZUDI HRD ERR 04040 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:wm:ss
ALL COPTES OF RCY READ WITH ERROR, SEARCHING FOR

LBN THAT WAS REVECTORED

LAST RCT LBN SEARCHED bn

SEARCHING FOR LON bn

C2UDI HRO ERR 04040 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr DORIVE plug RUNTIME nh:mm:es
ALL COPIES OF RCT READ WITH ERROR, SEARCHING FOR

LBN WITH HEADER NOT FOUND

LAST RCT LBN SEARCHED bn

SEARCHING FOR LBN bn

Error 4040 occurs when TEST 4 is trying to find the RBN thet replaces
e L3N thet wes revectored or whose hesder could not be found (both
should be revectored). TEST 4 wes unable to get & velid copy out of
the M copies of the RCT dus to 170 errors or ECC/EDC errors. ™M is @
SDI DRIVE CHARACTERISTIC end is defined by the drive. This is
indicitave of either o bad peck (HDA) or that something wrote over the
RCT incorrectly. Try to reformet the subunit.

3.2.3.37 4041 - COULD NOT FIND REPLACEMENT -

CZUDI HRD ERR O4G41 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
COULD NOT FIND REPLACEMENT FOR

LBN THAT WAS REVECTORED

LBN TO REPLACE bn

CZUDI MRD ERR 04041 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC: CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ses
COULD NOT FIND REPL T FOR

LBN WITH HEADER NOT FOUND

LBN TO REPLACE bn

Error 4041 only occurs when TEST 4 is rumning in the customer date
srea, end is trying to find the RBN that replaces @ LBN thet was
revectored (must be in the RCT) or whose header could not be found
(should De in the RCT, unless the medie under the header hes 'grown’ a
bed spot roeontl.‘g. In either cose, TEST 4 wes unable to ind an
entry in the T for the the sector and the subunit should be
reformetted. In the cese of the revectored LBN, the cause of the
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RCT's corruption should be determined (even with the header not found,
tre RCT may have been corrupted because a hesder going bed without
warning [eg. the formetter not being able to see it o & wesk spot]
is & very low probibility occurance).

3.2.3.38 4042 - TIMEOUT WAITING FOR SECTOR OR INDEX PWR.SE -

CZUDI DVC FTL ERR 04042 ON UNIT unit TS5T 001 SUB 000 PC: hostpc
DISK EXERCISER Ot PC:dmpc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:mm:sse
TIMEOUT WAITING FOR SECTOR OR INDEX PULSE

GRP grgg CYL cylinder

REAL T STATE stete

STATUS (R TO L): wordh wordS wordd wordl word? wordl wordd
Error 4042 occurs when the controller microcode never detects a sector
or index pulee from the drive before s resd or write operstion. If

dropping of units is inhibited, & seek will be issued, and the write
attempted sgein.

3.2.5.39 4044 - SEEX OR MEAD SELECT ERROR DETECTED OURING WRITE -
CZUDI SFT ERR 04044 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC: CONTROLLER AT caddr DORIVE plug RUNTIME hh:mm:ss
SEEX OR HEAD SELECY DETECTED DURING WRITE
:;T‘BPY attempt

bn
SECTORS FROM INDEX sector TRK treck GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder
REAL TIME STATE etate
STATUS (R TO L): wordd wordS wordd wordd word2 wordl wordd

See error 4045 for description.

See retry/recovery section for recovery detsils.

3.2.3.40 4045 - SEEX OR HEAD SELECT ERROR DETECTED DURING READ -

C2UD1 SFT ERR 04045 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr DORIVE plug RUNTIME hh:mm:ss
SEEX OR HEAD SELECT ERROR DETECTED DURING READ

ATTEMPT sttempt

LBN bn

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP grouwp CYL cylinder

REAL TIME STATE stete

STATUS (R TO L): wordbt wordS wordé wordl word2 wordl word0

SEQ 0045
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errors 4044 and 4045 occur whern the hesder comperison routine
determings that the drive is positioned et the wrong physicel
cylinder, or that the wrong head (which cen be cylinders, groups or
trecks, or any combination depending on the drive) had been selected.
This error only occurs when the drive itself had not detectad the
misseek or incorrect hesd seslected.

NOTE: These errore will only be detected when the operator is running
TEST 4 in the customer data srea. This error will <<never>> appesr
when running in the diegnostic ares.

See retry/recovery section for recovery details.

3.2.3.41 4047 - DATA OR STATE CLOCX TIMEOUT DURING WRITE -

CZUDI SFT ERR 04047 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT caddr ORIVE plug RUNTIME hbh:mm:ss
DATA OR STATE CLOCK TIMEOUT DURING WRITE

ATTEMPT sttempt

t bn

SEEMS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder

REAL TIME STATE state

STATUS (R TO L): words wordS wordd word3 word2 wordl wordl

The loes of drive clock occurs when the controller is clocking dets to
or from the drive through the SERDES. Feilure of a word to be clocked
in during 8 125 millisecond time period triggers & loss of drive clock
error.

See retry/recovery section for recovery deteils.

3.2.3.42 4048 - R/W RDY OROPPED BEFORE/OURING WRITE -

CZUDI SFT ERR 04048 ON UNIT unit TST 001 SUB 000 PC: hostpc

0ISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
R/ ROY DROPPED DEFORE/OURING WRITE

ATTEMPT attempt

t bn

s!'é?ms FROM INDEX sector TRK treck GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder

REAL TIME STATE etate

STATUS (R TO L): words wordS words word3 word2 wordl word0

The lose of resd/write ready error is detected either before an 1/0
hes begun when trying to send out the resl time commend or at the end
of en 1/0 operetion when checking for errors.

See retry/recovery section for recovery details.

S ¥
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3.2.3.43 4049 - RCYR ROY DROPPED BEFORE/OURING WRITE -

CZUDI SFT ERR 04049 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC: CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:se
RCVR RDY OROPPED BEFORE ING WRITE

ATTEMPT sttempt

t bn

spc'?ms FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder

REAL TIME STATE stete

STATUS (R TO L): words wordS worcd word3 word2 wordl wordd

The loee of drive receiver resdy is detected when the controller s
trying to send out a real-time resd or write command.

See retry/recovery section for recovery Jeteils.

3.2.3.44 4050 - BEGIN/END SE¥ STARTING BLOCK NUMBER GREATER TMAN
ENDING BLOCK NUMBER -

CZUDI DVC FTL ERR 0405C ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:% CONTROLLER AT caddr ORIVE pl RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSMER MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
BEGIN/END SET STARTING BLOCK NUMBER GREATER THAN ENDING CLOCK NUMBER

Thie is @ TEST & initializetion error dus to an operator error. Go
beck to the venusl intervention questions and check the anewers to the
BEGIN/END set questions. Inhibiting the dropping of units has no
effect on this error.

3.2.3.45 4051 - THE BEGIN/END SETS OVERLAP -

CZUDI OVC FTL ERR 04051 ON UNIT unit TST CO1L SUB 000 PC: hostpc
DISK EXERCISER DM PC:% CONTROLLER AT cadvir ORIVE &gup RUNTIME hh:mm:es
OPERATOR ERROR IN AMSMER MANUAL INTERVENTION QUESTI OR THIS UNIT

THE BEGIN/END SETS OVERLAP

Thie is @ TEST 4 initislizetion error due to an operator error. Go
beck to the menusl intervention questions end check the snswers to the
BEGIN/END set questions. Inhibiting the dropping of units has no
effect on this error,

SEQ 0047
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3.2.3.46 4052 - BEGIN/END SET ENDING BLOCK NUMBER EXCEEDS MAXIMUM -

CZUDI OVC FTL ERR 04052 ON UNIT unit TST 001 SUB 000 PC: hoestpc

DISK EXERCISER DM PC: CONTROLLER AT ceddr DRIVE plup RUNTIME mh:mm:es
OPERATOR ERROR IN ANSMER MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
BEGIN/END SET ENDING BLOCK NUMBER EXCEEDS MAXIMUM

MAXIMUM BLOCK NUMBER ON DEVICE IS meximum_block _nuwber

wax i mum_block _number:
This is the highest block number the operator can specify.

This is @ TEST 4 initislizetion error dus to an operator error. Go
beck to the manusl intervention ausstions end check the answers to the
BEGIN/EN® set questions. Inhibiting the dropping of units hes no
effect on this error,

3.2.3.47 4053 - DUPLICATE BAD BLOCKS -

CZUDI DVC FTL ERR 04053 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC: CONTROLLER AT caddr ORIVE pl RUNTIME hh:mm:es
OPERATOR ERROR IN ANSUER MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
DUPLICATE BAD BLOCKS

This is @ TEST 4 initislizetion error due to an operator error. Go
beck to the manual intervention questions end check the answers to the
smtgg.ocx auestions. Inhibiting the dropping of units has no effect
on is error.

3.2.3.48 4054 - BAD BLOCK NUMBER EXCEEDS MAXIMUM -

CZUDI OVC FTL ERR 04054 ON UNIT unit TSTY 001 SUB 000 PC: hostpc

DISK EXERCISER Om PC: CONTROLLER AT caddr DRIVE pl RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSMER MANUAL IMTERVENTION QUESTIONS FOR THIS UNIT

BAD BLOCK NUMBER EXCEEDS MAXIMUM, MAXIMUM BLOCK NUMBER

ON DEVICE IS meximum_block _number

max i mum_block _nusber:
This is the highest block number the operator can specify.

This is @ TEST 4 initislizetion error due to an operator aerror. Go
back to the menusl intervention guestiuns end check the snswers to the
BADtBLOCK questions. Inhibiting the dropping of units hes no effect
on this error,

5EQ 0048
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3.2.3.49 4055 - STARTING CYLINDER GREATER THAN ENDING CYLINOER -

CZUDI OVC FTL ERR 04055 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC: CONTROLLER AT caddr ORIVE pl RUNTIME hh:mm:es
OPERATOR ERROR IN ANSMHER MANUAL IWTERVENTION QUESTI OR THIS UNIT
STARTING CYLINDER GREATER THAN ENDING CYLINDER

Thie is @ TEST 4 initializetion error dus to an operator error. Go
beck to the menual intervontion questions and check the snewers to the
STARTING AND ENDING CYLINDER questions. Inhibiting the dropping of
units has no effect on this error.

5.2.3.50 :,03? - RANDOM AND SEQUENTIAL SEEKS CANNOT BE MIXED WITHIN A

CZUDI OVC FTL ERR 04056 ON UNIT unit TST 001 SUB 000 PC: hostpe

DISK EXERCISER DM PC:% CONTROLLER AT ceddr WIVE&éu’ RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSUER MANUAL INTERVENTION QUESTI OR THIS UNIT
RANDOM AND SEQUENTIAL SEEXS CANNOT BE MIXED WITHIN A UNIT

Error 4056 is an cperator error. The error occurs on 8 multiple
subunit drive when one subunit is selected to run in rendom mode, and
ancther is selected to run in sequentisl mode. Thie wmix is not
supported, 8o the sbove message is issued. Inhibiting the dropping of
units hes no effect on this error.

3.2.3.51 4057 - OVERFLOM WHEN CALCULATING THE L-OBN FROM THE GIVEN
CYLINDER -

CZUDI DVC FTL ERR 04057 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr ODRIVE pl RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
OVERFLOW WHEN CALCULATING THE L/708N FROM TME GIVEN CYLINDER

CYLINDER TOO LARGE

This is a TEST 4 initislizetion error due to an operator error. The
operetor entered e cylindsr number, thet when converted to @ block
nusber, the block number exceeded (2¢428) - 1. Go beck to the menusl
intervention questions and check the enewers to the STARTING AND
ENDING CYLINDER questions. Inhibiting the dropping of units has no
effect on this error,

SEQ 0049
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3.2.3.52 4058 - TRACK EXCEEDS MAXIMUM FOR DEVICE -

3.2.3.53 4058 - GROUP EXCEEDS MAXIMUM FOR DEVICE -

CZUDI OVC FTL ERR 04058 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:% CONTROLLER AT ceddr DRIVE plup RUNTIME hh:mm:se
OPERATOR ERROR IN ANSWER MANUAL INTERVENTION QUESTIQNIS FOR THIS UNIT

TRACK EXCEEDS MAXIMUM FOR DEVICE. MAXIMUM IS maximum_track

maximum_treck:
This is the highest track number the operator can specify.

This is @ TEST 4 initislizetion error due to an operator error. Go

beck to the manual intervention guestions and check the answers to the

tT:QCK questions. Inhibiting the dropping of units hes no effect on
IS error.

C2UDI DVC FTL ERR 04058 ON UNIT unit TST 001 SUB 200 PC: hoetpc

DISK EXERCISER DM PC: CONTROLLER AT ceddr ORIVE pl RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSMER MANUAL INTERVENTION QUESTIONS FOR THMIS UNIT
GROUP EXCEEDS MAXIMUM FOR DEVICE. MAXIMUM IS maximum_group

MAX | MU _QTrOoup :
This is the highest group number the operator can specify.

This is @ TEST 4 initislization error dus to an oOperstor error. Go

beck to the menusl intervention questions end check the anewars to the

g:(.l.l-" questions. Inhibiting the dropping of units hes no effect on
is error,

3.2.3.54 4059 - TWO IDENTICAL TRACKS -

3.2.3.55 4059 - TWO IDENTICAL GROUPS -

CZUDI OVC FTL ERR 04059 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC: CONTROLLER AT ceddr ORIVE plup RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSMER MANUAL INTERVENTION QUESTIONS FOR 1HIS UNIT

TWO IDENTICAL TRACKS

This is @ TEST 4 initializetion error dus to an operator error. Go

beck to the menual intervention questions and check the snswers to the

I:ACK questions. Inhibiting the dropping of units has no effect on
18 @rror,

CZUDI OVC FTL ERR 04059 ON UNIT unit TST 001 SUB 000 PC: hostpc
DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr ORIVE pl RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT

SEQ 0050
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TWO IDENTICAL GROUPS

This is & TEST 4 initislizetion error due to on operator aerror. Go
beck to the menusl intervention questions end check the snswers to the
GROUP questions. Inhibiting the dropping of units has no effect on
this error.

3.2.3.56 4062 - DBN COMPUTED FROM END CYLINDER GIVEN EXCEEDS MAXIMUM
D8N NUMBER -

CZUDI DVC FTL ERR 04062 ON UNIT unit TST 001 SUB O0CO PC: hostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT caddr ORIVE plup RUNTIME hMh:mm:ss
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT

DBN COMPUTED FROM END CYLINDER GIVEN EXCEEDS MAXIMUM DBN NUMBER ON

DEVICE - CYLINDER TOO LARGE

This is @ TEST 4 initislizetion error dus to an operator error. Note
thet though there mey be writeable DBN's on the ’'lesst’ cylindsr. the
resd only disgnostic eres mey stert on that same cylinder, and TEST 4
tries to write to the end of the cylinder that the operator specified.
Therefore, espec:fy the previous cylinder if cylinders must Dbe
specified. Inhibiting the dropping of units hes no effect on this

error.
CZUDI DVC FTL ERR 04062 ON UNIT unit TST 001 SUB 000 PC: hostpc
DISK EXERCISER Drt PC: CONTROLLER AT ceddr ORIVE pl RUNTIME hh:mm:ss

OPERATOR ERROR IN ANSHER MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
LBN COMPUTED FROM END CYLINDER GIVEN EXCEEDS MAXIMUM LBN NUMBER ON
DEVICE - CYLINDER TOO LARGE

This is @ TEST 4 initislization error dus to an operator error. Ncte
that though there may be writesble LBN's on the 'lest’ cylinder, the
RCT srea mey start on that seme cylinder, and TEST 4 tries to write to
the end of the cylinder that the opsrator specified. Therefore,
specify the previous cylinder i? cylinders must be epecified.
Inhibiting the dropping of units has no effect oY this error.

3.2.3.57 4063 - REAL TIME STAT{ RECEIVE ERROR DURING WRITE -

CZUDI SFT ERR 04063 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
REAL TIME STATE RECEIVE ERROR ODURING WRITE

ATTEMPT ettempt

t bn

SEEMS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP growp CYL cylinder

REAL TIME STATE stete

STATUS (R TO L): wordé wordS wordd wordd word2 wordl word0

SEQ@ 0051
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The resl time drive stete receive error is detected at the end of an
I1/0 operation end indicates that there waes 8 pulse or perity error in
the receipt of the drive's stete during the 1/0 operation.

See retry/recovery section for recovery details.

3.2.3.58 4064 - REAL TIME STATE RECEIVE ERROR DURING READ -

CZUDI SFT ERR 04064 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC: CONTROLLER AT caddr DRIVE plug RUNTIME hWh:mm:ss
REAL TIME STATE RECEIVE ERROR DURING READ

ATTEMPT eattempt

t bn

s&'?ons FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder

REAL TIME STATE state

STATUS (R TO L): words wordS wordd word3 wordZ wordl wordd

The real tise drive stete receive error is detected at the end of an
170 operstion end indicetes that there was & pulse or perity error in
the receipt of the drive’'s state during the I/0 operation.

See retry/recovery section for recovery detsils.

3.2.3.59 4068 - UNKNOWN ERROR CODE DURING WRITE -

CZUDI HRD ERR 04068 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
UNKNOMN ERROR CODE OURING WRITE

ERROR CODE RETURNED error_code

REAL TIME STATE stete

STATUS (R TO L): wordb6 wordS wordd word3 word2 wordl wordl

error_cods:
This is the error code returned to TEST 4 by the controller that

TEST 4 does not recognize.
The unknown error code occurs when the controller returns an error
code from en operstion that TEST 4 does not recognize. Possible
controller microcode chenge without TEST 4 updete.

See retry/recovery section for recovery details.

SEQ@ 005¢

e e
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SEQ 00453

3.2.5.60 4069 - UNKNOMN ERROR CODE OURING READ -

C2UDI HRD ERR 04069 ON UNIT unit TSY 001 SUB 000 PC: hostec

0ISKX EXERCISER 0Ort PC: CONTROLLER AT ceddr DRIVE plug RUNTIME nh:mm:ee
UNIKONOWN ERROR CODE  DUR READ

ERROR CODE RETURNED error _code

REAL TIME STATE stete

STATUS (R TO L): wordb wordS wordd word3 word? wordl word0

error_code:
fhis is the error code returned to TEST 4 by the controller thet
TEST 4 does not recognize.
The uvknown error code occurs when the controller returns en error
code from en operation thaet TEST 4 does not recognize. Poesible
controller microcode _hange without TEST 4 updete.

See retry/recovery section for recovery details.

3.2.3.61 4070 - TIMEOUT OF SEND -
C2UDI SFT ERR 04070 ON UNIT unit TST 001 SUB 000 PC: hostpc
gﬁuﬁnﬁglﬂ OM PC:dmpc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:mm:ss

command_type
REAL TDE STATE stete
STATUS (R TO L): wordd wordS wordd wordl word2 wordl wordl

command_type:
See section following error 4078 for e description

If TEST & tries to send & level 2 command to the drive, end receiver
resdy is deseserted, error 4070 occurs.

See retry/recovery section for recovery details.

3.2.3.62 4071 - TIMEOUT OF RECEIVE -

CZUDI SFT ERR 04071 ON UNIT unit ¥ST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME nh:mm:ss
TIMEOUT OF RECEIVE

command_type
REAL TIME STATE stets
STATUS (R YO L): wordé wordS wordd word3 word? wordl wordl

commend_type:
See section following error 4078 for @ description

Thie error is o feilure of the drive to respond to en SOI level ¢
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commend (see Tt SOI epecificetion) before the drive suppl ed command
timeout enpires.

See retry/recovery section for recovery detsils.

5.2.3.63 4072 - FIRST WORD RECEIVED WAS NOT START FRAME -

CZUDI SFT ERR 04072 ON UNIT unit TST 001 SUB 000 P(: hostpc
DISX EXERCISER DM PC:dmpc CONTROLLER AT ceddr ORIVE plug RUNTIME nh:em:ss
FIRST MORD RECEIVED WAS NOT START FRAME

commend_type
REAL TIE STATE state
STATUS (R TO L): wordb wordS wordd wordd word2 wordl wordl

commend_type:
See saction following error 4078 for e description

The firet word received by the controller from the drive wes not o
val id message stert freme.

See retry/recovery section for recovery details.

5.2.3.64 4073 - FRAMING ERROR ON LEVEL O RECEIVE -

CZUDI SFT ERR 04073 ON UNIT unit TST 001 SUB 000 PC: hostpc
DISK EXERCISER OM PC:dmpc CONTROLLER AT caddr ORIVE plug RUNTIME nh:mm:ss
FRAMING ERROR ON LEVEL O RECEIVE

command_type
REAL TIME STATE stete
STATUS (R TO L): riordd wordS wordd wordd word? wordl word)

command_type:
See section following error 4078 for e description

Error 4073 is coused Dy one or more of the following conditions: 1)
Illegel freme code -- the freme is not & message stert, continue, or
ond freme. 2) Illegal sequence of frames -- such a8 & messags stort
frame without ever receiving & neeeege el freme. Thie can be ceused
by the drive sending @ response before the controller seesrts receiver
ready, or o random hit on the SDI casble that gerbles s frame or s bed
drive trenemitter or receiver on the controller.

See retry/recovery section for recovery deteils.

SEQ 0054




D5

CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO V05.01b Sundey O7 Oct-84 20:38 Page 55
USER DOCUMENTATION

POP-11 UDAS A/XDASO-Q Drive Exerciser User Guide Page 54

3.2.3.65 4074 - CHECXSUM ERROR ON LEVEL O RECEIVE -

CZUDI SFT ERR 04074 ON UNIT unit TST 001 SUB 000 PC: hostpc
DISK EXERCISER OM PC:idmpc CONTROLLER AT ceddr DORIVE plug RUNTIME hh:mm:se
CHECKSUM ERROR ON LEVEL O RECEIVE

commend_type
REAL TIME STATE stete
STATUS (R TG L): wordd wordS wordd word3 word2 wordl wordd

commend_types:
Ses section following error 4078 for @ description

The checkaum attached t0 o messege oend frame did not metch the
checkoum computed over the level 2 commend. This Sould be caueed by o
bad drive trenemitter, bad controller receiver, incorrectly compuied
checkoum by the drive (unlikely) or o random hit on the SDI cable.

See retry/recovery section for recovery detesils.

3.2.3.66 407% - BUFFER SIZE SMALLER TMAN LEVEL 2 RESPONSE -

CZUDI SFT ERR 04075 ON UNIT unit TSY 001 SUB 000 PC: hostpc
DISK EXERCISER DM PC:dmpc CONTROLLER AT caddr ORIVE plug RUNTIME hh:mm:ss
BUFFER SIZE SMALLER TMAN LEVEL 2 RESPONSE

command _type
REAL TIME STATE etate
STATUS (R TO L): words wordS wordd worddS word2 wordl wordl

command_type:
See section Pollowing error 4078 for e description

The buffar size set sside for the reponse wes not lerge enough for the
response received. This is ceused by the drive sending 8 response
that is incorrect for the request sent to the drive, or the drive
sending some gerbags with the response.

See retry/recovery section for recovery details.

3.2.3.67 4076 - RESPONSE OF LEVEL 2 CMD NOT AS EXPECTED -

CZUDI SFT ERR 04076 ON UNIT unit TST 001 SUB 000 PC: hostpc
0ISK EXERCISER DM PC: CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
RESPONSE OF LEVEL 2 CMD NOT AS EXPECTED

command tgs

EXPECTED RESPONSE expected_response

RESPONSE RECEIVED response_received

REAL TIME STATE stete

STATUS (R TO L): wordé wordS wordd word3 word2 wordl word0

SEG 0055
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cosmand_type:
See sectiori following error 4078 for s description

expected_response:
This is the correct reponese (HEX) for the commend.

responee_received:
This is the response received from the drive, (HEX) where o 70 is
an uneuccessful reponse. Any other than a 7D for this velue
indicates @ <<VREY>> gick drive.

This is ceused by receiving en UNSUCCESSFUL reponse from the drive, or
the drive sending some respende other then the correct response for
the reguest sent to “he drive. See the contents of stetus for the
unexpected reponee error (or reasson).

See retry/recovery section for recovery detsils.

3.2.3.68 4077 - DRIVE NEVER DEASSERTED RECEIVER READY AFTER LEVEL 2

CZUDI SFT ERR 04077 ON UNIT unit TST 001 SUB 000 PC: hostpc
DISK EXERCISER OM PC: CONTROLLER AT caddr ORIVE pglun RUNTIME hh:mm:ss
DRIVE NEVER DEASSERTED RECEIVER READY AFTER LEVEL 2 SE

command_type
REAL TIME STATE stete
STATUS (R TO L): wordh wordS wordd wordl word2 wordl wordl

command_type:
See section following error 4078 for a description

After a succeseful send of & level 2 commend and before receiving the
response, TEST 4 checks the drive's recsiver ready to meke sure it has
been deseserted. If it hasn't, error 4077 is printed.

See retry/recovery section for recovery details.

3.2.3.69 4078 - UNKNOWN ERROR CODE RETURNED FROM LEVEL 2 RECEIVE -

CZUDI SFT ERR 04078 ON UNIT unit TST 001 SI8 000 PC: hostpc
DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr [RIVE plug RUNTIME hh:mm:se
UNKNOWN ERROR CODE RETURNED FROM LEVEL 2 RECEIVE

ERROR COOE A

ERROR C RETURNED error_code

REAL TIME STATE stete

STATUS (R TO L): wordé wordS wordd word3 word2 wordl word0

commend _type:

SEQ 0056
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error_code:
This is the error code returned to TEST 4 by the controller thet

TEST 4 does nOt recogn:ze.

The unknown error code occurs when the controller returns en error
code from an operation that TEST & doee not recognize. Possible
controller microcode change without TEST 4 update.

See retry/recovery section for recovery deteils.

NOTE: Errors 4070 - 4078 will become device fatels if attempted 3
times. If dropping of units ere inhibited, error recovery is the seme
as if the error was s soft error.

command_type:
in errors 4070-4078 commend_type is one of the following level 2
conmands :

ATTEMPTING TO BRING DRIVE ONLINE
ATTEMPTING TO ISSUE SEEK
ATTEMPTING TO GET STATUS
ATTEMPTING DRIVE CLEAR COMD
ATTEMPTING TO BRING DRIVE OMNLINE
ATTEMPTING TO CHANGE MODE
ATTEMPTING ERROR RECOVERY CMD
ATTEMPTING TO ISSUE SEEX
ATTEYPTING TO RECALIBRATE

The following commend_types occur only during initislizetion, end
will cause & device Patal if they occur. Inhibiting the dropping
of units has no effect on these errors.

ATTEMPTING TO SPIN UP DRIVE
ATTEMPTING TO GET COMMON CHAR
ATTEMPTING TO GET SUBUNIT CHAR

If <<ANY>> error occurs during initislization, <<ND>> testing is
done oOn <<ANY>> drive attached to the controller that the
initislizetion erorr occured on. See error number 4016.

SEQ 0057
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3.2.4 SPECIAL DEVICE FATAL (05000) -

C2UDl NVC FTL ERR 0SO000C ON UNIT 00 TST 001 SUB 000 PC: hostpc

DISK zzzzzzzz OM PC: CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ee
UNABLE TO FIND REQUESTED DRIVE FOR TESTING

THE FOLLOWING IS VISIBLE ON THE PORTS

PORT O -- description

PORT 1 -- description

PORT 2 -- description

PORT 3 -- description

Where zzzzzzzz ie either 'RESIDENT', 'FUNCION' or ‘EXERCISER'. This
message s presented when the specified drive wes not found by test 2
grﬁut S on eny of the ports. A description of vhat was on each port
ollows.

NO DRIVE ATTACHED

There is nothing on the port. If there is suppove to be 8 drive on
this port, meke sure there is an 0dd nusber of cables between the
c:vt\trolhr end the drive and meke oure the cables are properly
attached.

RCVR ROY NEVER ASSERTED
Tl't\ctdovicc on the port did not sessert RCVR ROY while trying to get
state.

TIMEQUT OF SEND
Sending an SDI commend timed out. RCVR ROY is not seeserted.

TIMEOUT OF RECEIVE
nocoivint on SDI commend timed out. The drive feiled to respond to an
SDI level 2 command before & timsout expired.

FIRST WORD RECEIVED WAS NOT START FRAME
The first word received by the controller from the drive wes not o
valid sessege stert frams.

FRAMING ERROR ON LEVEL O RECEIVE

The device and the controller sre out of sync or an illegel frame code
(the freme is not & messege start, continue, or end freme) or illegel
sequence of frames. This cen be caused by the drive eending =
response before the controller ssserts receiver resdy, or s random hit
on the SDI cable thet garbles o frame or o bad drive tranemitter or
controller receiver.

CHECKSUM ERROR ON LEVEL O RECEIVE

The checkeum attached to & messege end frame did not match the
checkoum computed over the level 2 commend. This could be caused by &
bed drive trenemitter, bad controller receiver, incorrectly computed
checkeum by the drive (unlikely) or & rendom hit on the SDI cable.

RESPONSE LONGER THAN EXPECTED FOR CMD
The buffer size set sside for the response was not lerge enough for

SEQ 0058
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the response received. This is ceused by the drive ssnding & response
thet is incorrect for the reguest sent to the drive, or the drive
sending some gerbage with the response.

DRIVE n [further explanstion)
A drive wes found at the end of the cable. A further explanstion mey
be presented. These further explanations sre:

DRIVE NGT AVAILABLE TO THIS CONTROLLER
The drive wee found but is not eveilsble to this controller. It
mey be dusl ported and the drive is online to snother controller.

UNSPINABLE DRIVE
The drive is unspinable. The drive may be powered wuwp but the
RUN/STOP ewitch may be popped out.

SEQ 0059
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SEQ 0060

4.0 DM PROGRAM RETRY AND RECOVERY METHODS
4.1 ECC ERRORS

ECC DETECTED ERROR, BUT CORRECTION FAILED
£CC CORRECTIONS EXCEED THRESHOLD
ECC DETECTED ERROR (If ECC correction disabled)

Retry/Recovery - The controller or TEST 4 will first re-resd the
sector with the erronecus ECC N times, then N times for each level of
error recovery the drive supports. The velue of N is en SDI drive
charecteristic. Thisa retry mechaniem will persist until either the
recovery level resches zero or the operastion succeeds. It should be
noted that the menual intervention questions cen diseble retries (in
this cose the recovery fails the firet time) end disable error
correction (i.e., no ECC correction will be performed). €CC
:::?c%im and retries sre <<ALWAYS>> enasbled when TEST 4 is reading

Recovery success - One soft error is counted for the entire operstion
including retries.

Recovery Failure - TEST 4 will issue & hard error for the sector. No
soft errors will be counted.

4.2 EDC ERRORS

EDC DETECTEN ERROR BUT ECC DID NOT
ECC CORRECT.ON SUCCEEDED, BUT EDC DETECTS ERROR

This error ie indicetive of a controller hardwere error, either a
SERDES feilure or an undetected RAM feilure, or » sector that was
written with sn incorrectly computed EDC.

Retry/Recovery - The controller or TEST 4 will re-read the sector with
the erroneous EDC N times., then N times for esch level of error
recovery the drive eupporte. The velue of N is en SOI drive
cherecteristic. This retry mecheniem will persist until either the
recovery level resches zero or the opsration succeeds. It should be
noted that the manual intervention questions cen disable retries (in
this cese the recovery fails the first time). Retries are <<ALWAYS>>
ensbled when TEST 4 is resding the RCT,

Recovery success - One soft error is counted for the entire operstion
including retries.

Recovery Failure - TEST 4 will issue & hard error for the sector. Mo
soft errors will be counted.
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4.3 SDI LEVEL 2 AND ASYNCHRONOUS ERRORS
The SDI level 2 errors are as follows:

o Packet scknowledge failure

o Level 2 commend error response, "DE” bit set

o Level 2 commend error response, "PE" or "RE” bit set
o Receipt of erronecus drive response

o Seek complete timeout

o Asynchronous dvive errors

Leval 2 errors ere slweys retried, even if retries are dissbled in the
menual intervention questions.

In the following retry/recovery algorithms, TEST 4 'Generic error
recovery’' is the following steps:

Issue online commend
2. Get status

2e. If the port, run or spindle resdy (PS, RU or SR) bit is
dessserted, eon Immediate device fatal error is reported and
the unit and all its subunits sre dropped from testing.

2b. If the recelibrate reguested (RR) bit is set, TEST 4 will
issue @ RECALIBRATE, then SEEK <<AFTER>> generic error
recovery is complete.

2¢c. If the drive error (DE) bit ie set, TEST 4 will issue @ SEEK
<<AFTER>> generic error recovery is complete.

3. If no drive errors, go to S

4. Send DRIVE CLEAR commend

S. Chenge mode

NOTE: If the drive's timeout expires once, 80 the drive asserts
sttention just to get TEST 4 to issue & level 2, TEST 4 will go

through the sbove error recovery. However, since the timgout expiring
is not en error, NO Error Neesage I8 issued.

4.3.1 PACKET ACKNOWLEDGE FAILURE -

TIMEOUT OF SEND
TIMEQUT OF RECEIVE

The timeout of send occurs when the controller attempts to send @
level 2 command to the drive, but the drive's receiver ready is
not ssserted. Timsout of receive is 8 failure of the drive to

SEQ 0061
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respond to en SDI level 2 commend (see the SOI epecification)
before the drive-supplied command timeout expires. These errors
are grouped together beceuse their recoveries are the same.

Retry/Recovery - Controller mode - The seteps listed below aere
performed.

1. The drive is initialized.
2. An SDI GET STATUS command is issued.
3. If the status obtained in the previous step indicated
e thes e lotiod by on SOI DRIVE CLEAR comands o v
4. An SDI SEEK commend is issued.
S. The commend is retried.
Retry/Recovery - TEST 4 - The steps listed below are performed.
1. The drive is initialized
2. TEST & Generic error recovery is performed
3. An SDI SEEX commend is issued.
4. The commend is retried.

Recovery success - One soft error is counted for the entire
operation including retries.

Recovery Failure - The sbove sequence will be repested two times
end, if the failure persists, TEST 4 will issus & device fatal
error end the drive and 8ll its smbunits will be dropped. It
should be noted that the ntr‘ strategy for SOI level 2 errors
involves iming edditionsl level 2 commends. The retry count is
the sum of 8all retries on ell SOI level 2 commends, including
those commands iesued in recovery sttempts.

4.3,2 LEVEL 2 COMMAND ERROR RESPONSES -

RESPONSE OF LEVEL 2 CMD NOT AS EXPECTED

A level 2 error response is when 8 commend has successfully been
gent to the drive end en error-free level 2 response has been
received which hes a (NSUCCESSFUL or unrecognized opcode.

SEQ 0062
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4.3.2.1 "DE” BIT SET -
RESPONSE OF LEVEL 2 CMD NOT AS EXPECTED

An UNSUCCESSFUL response to o leve! 2 commend, with the "DE”
bit set in the status response, notifies TEST 4 thet o or. ve
error wes detected (or occurred) in connection with the
execution of the SOI commend.

Retry/Recovery - Controller mode - The seotaps listed below
are performed.

1. An SDI GET STATUS command is issued.

2. The drive srror ie clesred by an SDI DRIVE CLEAR
command end @ SEEX command is issued for the
cylinder where the drive wes positioned when the
error wes reported.

5. The commend is retried.

Retry/Recovery - TEST 4 - The steps listed below are
performed.

1. TEST 4 Generic error recovery is parformed Note
thet because the “DE” bit is set, TEST 4 generic
error recovery will issus 8 SEEK (see generic error
recovery)

2. The commend is retried

Recovery succees - One soft error is counted for the entire operstion
including retries.

Recovery Failure - The sbove sequence is repested two times and, if
the feilure persists, TEST 4 will iseus & device fatal error and the
drive and ail its subunits will be dropped. Note that the retry
strategy for SDI level 2 errors involves issuing additionsl level 2
commends. The retry count is the sum of ail retries on ell SDI level
2 commends. including those commends issued in recovery attempts.

4.3.2.2 "PE” OR "RE” BIT SET -
RESPONSE OF LEVEL 2 CMD NOT AS EXPECTEC

An UNSUCCESSFUL response to & level 2 commend with the
“PE* or "RE“ bit set in the status response notifies
TEST 4 thet the commend either was not appropriate fur
the stete of the drive. or that the commend contained
invelid arguments.

SEQ 0063
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Retry/Recovery - Controller mode - The seteps listed
below are performed.

1. An SDI GET STATUS command is issued

2. Tha drive wrror is clesred by an SOOI DRIVE CLEAR
command .

3. The controller verifies the state of the drive and,
if poseible, retries the level 2 commend.
Otherwise, the controller notifies the host and
bypeseses subsequent retries.

Retry/Recovery - TEST 4 - The steps listed below ere
performed.

1. TEST 4 Generic error recovery is performed
2. The commend is retried

Recovery success - One soft error is counted for the
entire operation including retries.

Recovery Failure - The sbove sequence is repested two
times end, if the feuilure persiste, TEST 4 will issue o
device fatal error snd the drive and all its subunits
will be dropped. Note that the retry strategy for SOI
level 2 errors involves issuing additional level 2
commands. The retry count is the sum of all retries on
all SDI level 2 commende, including those commands
issued in recovery attempts.

4.3.3 RECEIPT OF AN ERRONEOUS DRIVE RESPONSE -

FIRST WORD RECEIVED MAS NOT START FRAME

FRAMING ERROR ON LEVEL O RECEIVE

CHECKSUM ERROR ON LEVEL O RECEIVE

BUFFER SIZE SMALLER THAN RESPONSE

DRIVE NEVER DEASSERTED RECEIVER READY AFTER LEVEL 2 SENC
UNKNOMN ERROR CODE RETURNED FROM LEVEL 2 RECEIVE (hard error)

The first word not etert frame error is caused when the
controller does not see & valid messsge start freme es the first
frame received from the drive. The framing error is caused by
the controller receiving en illegel frems code -- the frame s
not a message stert, continue, or end frame or Illegel sequence
of frames -- such 08 & meesage start frame without ever receiving
8 message end frame. The checksum error occurs when a message
end frame checkeum did not match the checksum computed over the
level 2 command. The buffer size smaller than response error
occurs when the buffer set aside for the reponse was not lerge

SEG 0064
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enough for the response received. The unknown error code is
returned when the controller returns an error code thet TEST 4
does not recognize. These errors are grouped together because
their recoveries are the same.

Retry/Recovery - Controller mode - The steps listed below are
performed.

1. An SDI GET STATUS commend is issued.

2. If the status obtained n the previous step indicated
error conditions, these error conditions sre resolved
snd then clesred by an SOI ORIVE CLEAR commend.

3. The command is retried.

Retry/Recovery - TEST 4 - The steps listed below are performed.
1. TEST 4 Generic error recovery is performed

2. The commend is retried

Recovery success - One soft error is counted for the entire
operation including retries.

Recovery Failure - The sbove sequence is repested two times and,
i? the failure persists. TEST 4 will iesus & device fatal error
and the drive end all its subunite will be dropped. Note that
the retry strategy for SDI level 2 errors involves issui
ascditionasl level 2 commends. The retry count is the sum of sl
retries on all SDI level 2 commends, including those commands
issued in recovery sttempts.

4.3.4 SEEX COMPLETE TIMEOUT -

ATTN ASSERTED OURING SEEK
SEEX DID NOT COMPLETE, NEITHER ATTN OR R/W RDY WAS ASSERTED

This error occurs when the drive fails to essert READ/WRITE
READY, indicotim the successful completion of & seek, or ssserts
the SDI ATTENTION signal without esserting the READ/WRITE READY
signal, indiceting the unsuccessful completion of s seek.

Retry/Recovery - Controller mode - The steps listed below are
performed.

1. An SDI GET STATUS command is issued.
2. If the status obtasined in the previous step indicated

error conditions, these error conditions ere resolved
end then cleasred by an SDI DRIVE CLEAR command.

S
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5. The SEEX is retried.

Retry/Recovery - TEST 4 - The steps listed below ere performed.
1. TEST 4 Generic error recovery is perfcrmed

2. The SEEK ie retried

Recovery success - One soft error is counted for the entire
operation including retries.

Feilure - The above sequence is repested two times ond,
i? the feilure persiste, TEST 4 will isooue @ device fatel error
end the drive and all its subunites will be dropped. Note thet
the ret stretegy for N1 level 2 errores involves iesui
sdditionasl level 2 commnd. The retry count is the sum of sl
retries on all SDI leve: 2 commends, including those commends
issued in recovery attempts.

4.3.5 ASYNCHRONOUS DRIVE ERRORS -

ATTN ASSERTED UNEXPECTEDLY, ASYN DRIVE ERROR OR LOGGABLE
INFORMAT ION

Asynchronous drive errors sre those errors reported by the drive
reported tho"t‘ t?':z'&i%:'t'mnm' el Evemoles

1ve UBY signal. xamplee
ere OFF INDER ond Fa OVERTEMNPERATURE errors. Orive errors
ore reported to the controller by the "DE” or “ME” Dit being set
in the error byte in the stetus responee.

Retry/Recovery - Controller mode - The eteps listed below are
performed.

1. An SDI GET STATUS commend is iseued.

2. The drive error is clesred on SOI DRIVE CLEAR commend
end, if the error is not “ @ SEEX commend is iseued
for the cylinder where the drive wes lest positioned.

Retry/Recovery - TEST 4 - The steps listed below ere performsed.
1. TEST &4 Generic error recovery is performed
2. A SEEX is iosued

NOTE: A “ME” o @ write on & write protected drive; TESY 4
detects this in a different manner, 80 “WE” will never be eet.

Recovery Failure -

SEQ 0066
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NOTE: There is @ difference between the controller mode end TEST
4 for this type of error.

When in controller mode, the controller will repest the above
seguence two times end, i? the drive error persists, the drive
would be merked as offline.

TEST 4 will <<NOT>> grop the drive after two retries. Inetesd,
the drive will be dropped due to & side affect of such an error:
A seek never complating. (ceusing o device fatel error) or
Spindle ready dropping {(causing o device fatsl error).

4.3.5.1 DRIVE I/0 ERRORS -

The drive 1/0 errore occur either during the header CORPare process
(i.e., before 1/0 ectually begins) or during the 1/0 operation iteelf.
They ore o9 follows:

o Heeder not found

o Seek or heed salect error

o Dete sync timsout

te or stete clock timeout during operation (reed/write)
iver resdy dropped during operation (resd/write)
write ready dropped during operetion (resd/write)

S overrun error

ive failed to enecute select treck and (resd/write)

sl time stete receive error

Z»%éii»%

4.3.6 HERDER NOT FOUND (HEADER COMPARE ERROR) -

HEADER NOT FOUND DURING (reed/write)

This error occurs when the header compare routine feils to find
the desired header (or @ revectored version of the desired
header) in two disk revolutions.

Retry/Recovery - Controller mode and TEST 4 - Feilure to find the
desired heeder in two rotations of the disk will ceuse TEST 4 to
sesrch the Replecement and Ceching Table (RCT) to check if the
logicol block mumber hes been repleced. 1f & metch is found,
TEST 4 will perform the deeired operation on the revectored
block. Engbling/disabling retries has no affect on this
operation,

Recovery success - No error is reported or counted.

Recovery Feilure - A nerd error (header not found) is reported.

SEQ 0067




De

CZUDIAQ UDASO-A/KDASO-Q DRIVE E MACRO v05.01b Sundey 07-Oct-84 20:58 Poage 68
USER DOCUMENTAYION

POP-11 UDASO-A/XKDASO-Q Driv. Exerciser User Guide Page 67

SEQ 0068

4.3.7 SEEX OR MEAD SFLECT ERROR (POSITIONER ERROR) -
SEEX OR MEAD SELECT ERROR ODETECTED DURING (resd/write)
This error occurs when the header comparison routine determines
thet the drive is positicned at the wrong cylinder and that the
drive hes not detected & seek error,
NOTE: The heeder comperieson routing is active <<ONLY>> in the
customer date eres. This error will never be detected in the
diagnostic eres.

Retry/Recovery - Controller mode - The seteps listed below ere
performed.

1. An SDI GET STATUS commend is icoued.

2. If the stetus obtained in the previous sestep indiceted
error conditions, these error conditions sre resolved
end then clesred by an SOI ORIVE CLEAR commend.

3. An SDI RECALIBRATE commend is iosued.

4. An SDI SEEXK command is issued.

S. The 1/0 operstion is retried.

Retry/Recovery - TEST 4 - The steps listed below are performed.
1. TEST & Generic error recovery is parformed

2. An SDI RECALIBRATE commend is issued.

3. An SDI SEEX command ie iosued.

4. If retries sre disabled, lImmediste recovery failure.
Retries ure <«<ALUAYS>> ensbled when TEST 4 is reeding
the RCY.

S. The 1/0 operstion is retried.

Recovery success - One soft error is counted for the entire
operetion including retries.

Recovery Feilure - The sbove sequence is repested two times and,
if @ drive 170 error persists. s hard error is reported for the
sector. No soft errors are counted.
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4.3.8 OATA SYNC TIMEOUT ERROR -

DATA SYNC TIMEOUT DURING READ

This error occurs on @ read operation after the corract header
hes bo:nd found and the controller times out waiting for the date
sync word.

Retry/Recovery - Controller mode - The soteps listed below ore
performed.

1. An SDI GET STATUS commend is issued.

2. If the stetus obtained in the previous sestep indiceted
error conditions, these error conditions sre resolved
end then clesred by an SOI ODRIVE CLEAR COMMAND.

3. An SD] SEEK commend is iesued.

4., The read operation is retried.

Ratry/Recovery - TEST 4 - The steps listed below are performed.
1. TEST 4 Generic error recovery is performed

2. An SDI SEEX commend is iseued.

5. If retrier are dissdbled, lImmediste recovery failure.
Retries sre <<ALUAYS>> enabled when TEST 4 is reading
the RCT.

4. The resd operastion is retried,

Recovery success - One soft error is counted for the entire
operstion including retries.

Recovery Failure - The sbove sequence is repested two times end,
i?f a drive 170 error persists, s hard error is reported for the
sector. No soft errors asre counted.

4.3.9 DATA OR STATE CLOCX TIMEOUT (LOSS OF ORIVE CLOCK) OR RECEIVER

READY FAILURe (Loss 0f Drive Receiver Ready) -

DATA OR STATE CLOCK TIMEQUT DURING (reed/write)
RCYR RDY DROPPED DURING (read/write)

COULD NOT SEND SELECT TRACK AND (read/write) CMD OR
HEADER SYNC TIMEOUT WITH INVALID STATE

The loes of drive clock occurs when the controller is clocking
deta to or from the drive throur the SERDES. Failure of a word
to be clocked in during 8 125 millisecond time period triggers a

SEQ 0069
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loss of drive clock error. The loss of drive receiver resdy is
detected when the controller is tryi tosend out o resl-time
read or write commend. Unable to select track end read or write
occure when the controller sttempts to send the select treck and
reed/write level 1 cmd, but receiver ready ie desseerted or the
state is invelid o it canot send the commend (the SERDES could
elso be broken e0 it's unsble to send the commend). The same
error is genersted if the controller gets & hesder eync timeout,
end when it looks at the drive's stete, it is either invelid or
reciever ready is dessserted (heeder sync timenut is_ <<NOT>> o
error -- it's quite normal on & high-density disk). These errors
sre grouped together because their recoveries are the same.

Retry/Recovery - Controller mode - The steps listed below ere
performed.

1. The drive is initialized.
2. An SDI GET STATUS commend is issued.

3. If the status obtained in the previous step indicsted
error conditions, these error conditions are resolved
end then clesred by an SOI ORIVE CLEAR commend.

4. An SDI SEEX commend is issued.

S. The 1/0 operetion is retried.

Retry/Recovery - TEST 4 - The steps listed below are performed.
1. The drive is initislized

2. TEST & Generic error recovery is performed

3. An SDI SEEK commend is iseued.

4. If retries ere dissbled, Immediste recovery failure.
Retries are <<ALHAYS>> enabled when TEST 4 is reading
the RCT.

5. The 1/0 operation is retried.

Recovery success - One soft error is counted for the entire
operstion including retries.

Recovery Feilure - The ebove sequence is repested two times and,
i? 8 drive 170 error persists., a hard error is reported for the
sector. No soft errors ere counted.

S€Q 0070
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4.3.10 READ/WRITE READY OROPPED (LOSS OF DRIVE READ/WRITE READY) OR
SERDES - OVERRUN ERROR OR REAL TIME STATE RECEIVE ERROR (REAL
TIME ORIVE STATE RECEIVE ERROR)

R/W ROY DROPPED DURING (reed/write)

SERDES OVERRUN ERROR DURING READ

REAL TIME STATE RECEIVE ERRIOR DURING (reed/write)
UNKNOMN ERROR CODE DURING (reed/write)

The loss of resd/write resdy error is detected either before an
1/0 hae begun when trying to send out the real time commend or st
the end of en 1/0 operation when checking for errors. The SERDES
overrun error i9 detected on 8 resd operstion end is indicative
of 8 drive whoee transfer rate is ter than 23 MHZ or 8 broken
SERDES . The real time drive stete receive error is detected ot
the end of an 1/0 operation end indicates thet there wee & opulee
or parity error in the receipt of the drive's state during the
170 cperation. The unknown error code is returmnmed when the
controller returns en error code thet TEST 4 does not recognize.
They sre grouped together because their recoveries sre the same.

Retry/Recovery - Controller mode - The steps listed below ere
performed.

1. An SDI GET STATUS commend is iseued.

2. If the status obtained in the previous step indicated
error conditions, these error conditions ere resclved
end then clesred Dy an SDI DRIVE CLEAR commend.

3. An SDI SEEK commend is issued.

4. The 1/0 operation is retried.

Retry/Recovery - TEST & - The steps listed below are performed.
1. TEST 4 Generic error recovery is performed

2. An SDI SEEK command is iseued.

3. If retries sre dissbled, Immediate recovery failure.
Retries sre <<ALWAYS>> enabled when TEST 4 is reading
the RCT.

4, The resd operstion is retried.

Recovery success - One soft error is counted for the entire
operation including retriee

Recovery Failure - The sbove sequence is repested two timee and,
i 8 ar.va 170 error persists, a hard error is reported for the
gsector. No soft errors are counted.

S€Q 0071




HE

CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO V05.01b Sundey 07 Oct-84 20:38 Pege 72

USER DOCUMENTATION

POP-11 UDASO-A/KDAS0-Q Orive Exerciser User Guide Pege 71

S.0 DEC STANDARD 166 EXCERPTS

OEC standerd 166 is 8leo known as the Digitsl estendsrd disk format
(DSDF). It epecifies the exact formet to be found on any RA femily
disk,

5.1 The Replecement And Caching Tables

The Replecement and Caching Tebles record the locetions of ll
revectored LON sectors snd the status of each RBN on the unit. Each
copy of the teble is ized in sscending RBN order, with en entry
for each RBN sector on unit. There sre "n” copies of the table on
the unit, where "n” is 8 device cheracteristic. The tables are stored
at the high addrese end of the LON sres of the unit. Teble entries
(and RBNs) sre allocated via & hash algorithm described later.

5.2 Replecement And Ceching Table Formet

Each entry in the Replecemsnt end Caching Table resents en RBN on
the unit. The table is ordered in sscending order. Thus the
firet entry corresponds to the first ABN on the unit, etc. The size
of each em of the table mey exceed that required to contesin en entry
for esch on the unit since edditionasl entries mey be required to
align the tsble so thet adjecent ies can begin on 8 track boundery.
Entries that do not correspond to on the unit sre cealled "null
entries”; there is slweys at lesst one null entry st the end of the
RCY. Al) other entries pest this lest null entry ere undefined.

NOTE

The RCT ped sres is controller epecific and
should never be accesesed by the host.

The format of e replecement block descriptor in the Replecement and
Caching Tables is:

R LR R R EE R R LR 16 bitg--------------------- ->!
e I R I I I I I I I B I A Sl A it *
! LBN (low) !
P Y e R R R R R I I i .
¢t CODE ! LBN (high) !
7 S e E R R R R R R R i Il *

SEQ 0072
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SEQ 0073

Where:
LBN is the Logical Block Number of & revectored LBN sector.
CODE is one of the following octal velues:

00 - Unslloceted (empty) replecement block.
02 - Allocated replacement block - primary RBN.
03 - Alloceted replecement block - non-primery RBN.

04 - Unussble replacement block.
*+ 05 - Altarnate unussble replacement block
10 - Null entry - no corresponding RBN sector.
For codes 00, O4, end 10 the LBN field is elways zero.

NOTE
¢ Thie code is reserved. P sms should treat
this code es if it were code .
Embedded-controllers with no distinc®ion between primery and secondery
RBN‘s must use:

1. Code 02 if the replecemsent block cen be retrieved with little
degradetion of performence for sll blocks.

2. Code O3 if sccessing the replecement block has & large impect on
performance for all blocks.
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5.3 FCT STRUCTURE

Page 73

Eech copy of the FCT is composed of one volume information block, one
512 byte format teble, one 576 byte format table, and one subsystem
temporary storsge sres (distributed amongst the alignment peds). An
FCT copy has the following formet:

volume
information
block

128 bed block
descriptors
$12 mode

128 bad block
descriptors
S12 wmode

128 bed block
descriptors
S76 mode

128 bed block
deecriptors
$76 oode

128 bed block
descriptors
$76 mode

subsystem
scratch
storege

-----------------------

TN T N I I S I R R I I R R R

- - A EEEE . e e .- - -

-----------------------

P . I A o T R A R

P . I N T N R R R B R

- e T RS EREEEG e .-G S n e e e -

-------------------------

SECTOR O

SECTOR 1

SECTOR 2

SECTOR m

SECTOR m.}

SECTOR p

SECTOR p+1

SEQ 0074
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! scratch ' SECTOR Fct-1
! storage !

The XBN ores iteelf is slways formatted to contain 512 byte sectors. The

celculations for m and p are:
m = ((((Lcegetsr)e1)/2)+127)/128

P :* 2em




L6

CZUDIAO UDASO-A/XDASO-Q DRIVE € MACRD V0S5.01b Sundey 07-Oct-84 £0:58 Page 76

USER DOCUMENTATION

POP-11 UDASO-A/KDASO-Q Drive Exerciser User Guide

S.4 FCT SECTOR O CONTENTS

- e B R E R e ew e ... eSS e ee *da

! media mode !
] [ ]
I T R I ¢
! formatting instaence !
! nusber !
drecncccenascs s s e e T *

! volume eserial number !
! lesst significent word!

T R I S I I *
! volume serial number !
[ ] [ ]
T R L A I W) *

t volume seriasl number !
! moet significant word !

[ ]
! date thet volume wes !
! first formetted (low) !

’ .......................
! date thet volume wes '
H first formetted !
. -----------------------
! date that volume wes '
H first formatted !
‘ -----------------------
' dete that volume wes '

! first formatted (hac\)'

¢! dete of most recent !
tvolume formatting (low)!

date of woet recent !
!  volume formetting !

! dete of moet recent !
! volume formetting !

! dete of most recent
tvolum formetting (hiﬁ\)'

! number of ueed ontruos'
! in 512 teble (low) !
' number of used ontnn'
! in 512 teble (high) !

zzssgusssssésn

Pege 75

Sector O conteins various volume identification information,

0

10

11

12

13

14

15

The formet is:

SEQ 0076
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Where:

WORD O:

' number of used entries!
' in 576 table (low) ! WORD 16
! in 576 table (high) ! WORD 17

: XBN of ecratch eres '
! in this copy (low) ! WORD 18

! XBN of scratch asres H
' in this copy (high) ¢ WORD 19

fem s s s m e e s s e -— ¢

t size of scratch asres !

H in this copy ! WORD 20
T '

. Zeros .

' '
rmerecemcncnecosssascsn maw .

H zZeros H

' ! WORD 255

-------------------------

"Mecias Mode” - is "126736" ror a 512 byte format end ~074161"

for @ 576 byte formet. During formetting tie media mode word is set to

Zero.

SEQ 0077
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SEQ 0078

6.0 PERFORMANCE AND PROGRESS REPORTS

At the end of each pess. the pass count is given along with the totel
nusber of errors reported since the disgnostic was started. The "EOP~
owitch con be usad to control how often the end of pans messege s
printed. Section 2.2 describes switches.

A stetistical report will sutometically be printed periodically
(approximetely eavery fifteen minutes). It cen be suppressced by
setting the Inhibit Statistical Report fleg (e.g. START/FLAGS:1ISR).
This 1s the same report that cen be printed on demend with the PRINT
commend. The report will contain statistics on eech drive for the
current pess of the test; for exemple:

TEST 1 IN PROGRESS RUN TIME 2:24:10

UNIT DRIVE SERIAL -NUMBER SEEXKS MBYTES MBYTES HARD  SOFY eCC
X1000 READ MWRITTEN ERRORS ERRORS

0 0 1002 12 36 22 (o] 0 1
1 4 7342102112 14 42 29 0 2 0
Explanation of eech column:
UNIT The unit number (number of HW P-table).
DRIVE The drive number (the number which sppesrs on the
*unit plug” on the front of the disk drive).
SERIAL -NUMBER The decimal serisl number of the disk drive.
SEEXS X1000 The decimel number of seeks performed by this drive
during this pass of the test. Hultipl.{ value by 1000.
MBYTES READ The nusber of -bytes (million bytes) read by this

drive during this pess of the test. It is this value
that is used to optionally drop a drive by the READ
TRANSFER LIMIT softwere questicon.

MBYTES WRITTEN The number of mega-bytes written by this drive during
this pase of the test.

HARD ERRORS The rumber of hard error reports printed for this
drive during this pass of the test. It is this vealue
thet is used to optionally - drop e drive by the ERROR
LIMIT softwsre question.

SOFT ERRORS The number of soft errors reported for the drive
duri this pess of the test. A soft error is any error
condition thet resulted in a retry operation that
eventuslly succeeded in recovering from the error
condition. One soft error is courted even though
several retry attempts may be made and does not
correspond to the number of soft error reports
printed. To see the soft error reports, you must
changs the defsult snewer to the SUPPRESS PRINTING
SOFT ERRORS software question.

eCC The number of times date read from the drive weas
modified using the error correction code (ECC) and
resulted in 8 matching error detection code (EDC).
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7.0 TEST SUMMARIES

The controller HMHoet Resident 0O tic consiste of one POP-11
disgnostic wupervisor progres that runs in the POP-11 proceessor end
one progres thet runs i the controller’'s buffer memory through an
interpreter called the “diagnostic mechine” which resides in the
controller. The POP-11 progres meinly ie responsible for downline

losding the "di tic mechine” progrem into the controller and
sterting ite @ ion., The "diegnoetic mechine” progres controles the
testing from thet point by requesting the POP-11 proceseor to supply
informetion, print error asssages and te otatistice. he
j'di.'\o:tic sachine” program nfores the -11 processor when @ test
'8 COMPLete.

7.1 TEST 1 - DISK DRIVE EXERCISER

The purpose of test 1 is to exercise the disk drives in 8 menner
similer to normel usege under stenderd cpersting syetems. Execution
of this test should give an indicetion of the performance of the disk
aorive. This test be run for long or short periods of time,
depending on how the softwere questions are anewered.

These sre two modes of operstion for test 1:

1. Default operstion on the entire sres selected (customer or
diegnostic) with sll peremeters sslectad for rendom
operetion ss shown by default enswers delow.

2. Menusl intervention mode where 8 ruaber of questions ere
anked and operstion is controlled by their answers.

Which mode is entirely detersined by the snewer to the first software
question asking, “Enter menusl intervention mode for speciel disg-
nosis?” This question would normelly heve been answered “N* (defeult)
end testing will in iampdistely. If snewered "Y“, the following
series of guestions will be ssked for eech unit selected for testing:

THE FOLLOWING QUESTIONS REFER TO UNIT xx CONTROLLER AT xxxxxx DRIVE

xxx

This message will identify to which drive the Questions ere being
ssked. The entire eeries of questions will be ssked for each
drive, there is no short way to enewer like in the herdwere
auestions.

NPBER OF BAD BLOCKS (D) O 7

An enewer in the rangs of 1 to 16 will sllow thet meny bed block
numbers to be entered. The progrem will allow writes and reads
to these blocks but no error messeges will be printed for these

St J 0079
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blocks. Errors encountered on theee blocks will not appeesr n
the statistics. Answer zero to bypees entering bed blocks.

BAD BLOCK (A) ?

This question will be ssked the number of times requested by the
previous snswer. Any decimel number thet cen be con- verted into
a 26-Dit binery velue will be accepted. No other error checking
will De made at this time to determing if the block number
sctuslly exists on the diek.

CHANGE TESTING PARAMETERS FOR THIS DRIVE (L) N ?

Arswer "N” to Dypess all further questioning on this drive.
Answer "Y" to be ssked the following questions.

READ ONLY (L) N ?

Arswer “Y" to dictete resd only and prevent test 4 from
performing any writes to the diek,

MRITE OMLY (L) N ?

This queastion will only be ssked if the previous aquestion wes
anowered “N”. Angwer "Y" to dictate write only.

OMECK ALL WRITES BY READING (L) N ?

Answer “Y” to couse all writes to be checked by reading the dete
ismediately sfter the write operetion.

RANDOMLY CHECK MRITES 8Y READING (L) Vv ?

This guestion will only be ssked if the previous question wes
snowered “"N”. Angwe™ "Y" for the write check to be performed
randosly. Answer "N” if write checks eare not desired. This
question is ssked no matter how previous auestions were asked.

DATA PATTERN - O FOR RANDOM SELECTION (D) O ?

There ere 16 dets petterns svailable, eelected o8 1 to 16.
Pattern number O will ceuse petterns 1 to iS5 to be rendomly
selected for esch write. If pattern mumber 16 is selected, the
following eset of auestions will be ssked for @ pettern to be
Imt.

ENABLE ECC DATA CORRECTION (L) Y ?

A "Y" anewer will enable the uese of ECC to correct deta errors.
I the nusber of correctiong is within the drive's threshold, en
informations]l mees will be printed identifying the block
runber . Theese CC corrections will aleo aeppesr in the
stetistical report for the drive. An “N" snewer will prevent the

SEQ 0080
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vee of ECC. All ECC errors will couse en error message to be
printed and retries to be sttespted.

COMPARE ALL OATA READ (L) N ?
Angwer "Y” to ceuse 8 data cowmpare sfter every read.
RANDOML.Y COMPARE DATA READ (L) Y ?

This question will only be ssked if the previous question wes
answered "N”. Answer “"Y” for the deata compere to be performed on
rendom records. Anewer "N" if dats compares sre not desired.

ENABLE RETRIES (L) ¥
A "Y" snewer will enable retries to be performed on disk errors.
RANDOM ACCESS MODE (L) Y ?

Anewer "Y" to cause block numbers to be chosen rendomly. Angwer
"“N* to cause block numbers to be selected sequentislly up end
down the disk surfece.

ENTER TEST AREA DESIRED:
O - ENTIRE DISK AREA
1 - SPECIC BEGIN/END SETS
2 - SPSCIC TRACKS & CYLINDERS
3 - SPECIC GROUPS & CYLINDERS
(D)AO-?SPECIC CYLYNDERS TEST

This question epecifies the options sveilable to limit testing to
s portion of the selected sres (customer or disgnostic) of the
disk. A zerc snswer is the default which specifies to use the
entire eres for the test. Other answers will ceuse additional
aquestions to be seked.

NUMBER OF BEGIN/END SETS (0) 1 ?
BEGIN GLOCK (A) O ?
END BLOCK (A) O ?

These questions ere asked if begin/end esets were eoelected to
limit the testi ares (Answer 1). One to four sets mesy be
specified. The BEGIN BLOCK snd END BLOCK questions ere esked as
many times s needed.

NMBER OF TRACKS TO TEST (D) 1 ?
TRACK (D) O ?

NUMBER OF GROUPS TO TEST (D) 1t ?
GROUP (D) 0 ?

One of these sets of questions is asked ¥ either tracks ond

SEQ 0081
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cylinders or groups end cylinders was epecified to limit the
testing ares (Answers 2 or 3). Up to seven tracks or groups may
be specified on which testing will be limited.

LIMIT THE CYLINDERS TESTED (L) N ?

This question is asked only after the tracks or groups have been
specified above. If testing is to be further limited to & set of
:2::‘»:. srower “Y" and the following two ques- tions will be

STARTING CYLINDER (A) O ?
ENDING CYLINDER (A) O ?

These questions ere asked if the question immedistely above wes
enswered “Y* or if cylinders were sslected to limit the testing
ares (Anewer 4). One set of cylinder nusbers mey be specified to
limit the testing sres.

After the sbove questions have been asked for all drives selectev for
testing. the following auestions will be ssked if date pettern 16 wee
selected for any drive:

NABER OF WORDS IN DATA PATTERN 16 (0) 1 ?
DATA WORD (0) O ?

Dete pattern 16 cen be input by these questions. A dete pettern
consists of a buffer of one to 16 words which is repested
throughout the dets portion of the disk block. Enter the
contents of the dets pettern buffer. The DATA WORD question will
be repeated es needed.

The teet will then initialize esch controller oelected for testi ond
domnline load @ 'din'\ootic machine” program into eech controller.
The "diagnostic mechine em ssks what drives are to be tested end
then for the persmsters Por eech drive (the anewers to the menuel
intervention guestions or their defaulte). Once sll controllers have
boont ﬁ.rtod. the POP-11 progrem responds to requests froa sll
controllers.

The disks are then be exercised according to the perameters. The
exercise consiste of selecting a disk sector, sesking to the proper
cylinder, then resding or writing the sector. The perameters control
how the disk sector is selected, whether the sector is written or resd
and whether a write is followed by & reed (write check).

The "diagnostic mechine” progras periodicslly sends statistics to the
POP-11 program. These stetistice include counts of resds, writes,
seeks and errors on » per drive besis. The POP-11 p oM accumulates
the stetistics from all the controllers and watches Por the transfer
limit to be exceeded. As long ss the error log is not enabled, the
exceeding of the transfer limit will ceuse the end of the test.

SEQ 0082
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Eech time an error occurs, the "diegnostic mechine” tells the POP-11
program. A meseage is printed (or stored in the log buffer) and then
the error limit for the drive is checked. If the error limit has been
resched, the drive is dropped from testing. If no more drives remain
to be tested, the test will end (unless the error log is enabled).

When the end of the test occurs, the accumulated stetistice for esch
drive is printed. This statisticel report cen be printed st sny time
during testing by typing control-C then the PRINT commend.

The dete patterns used by the teet sre indicated below. Fech pettern
is genersted by writing the pattern number in esch 4-bit nibble of the
first word, then repesting the date pettern (sequence of one to 16
words) throughout the rest of the dets buffer. Pattern nusber 16
writes nibbles of zeros. When pattern number zero is used, the actusl
pattern nusber written (1 to 15) is pleced in the nibbles.

PATTERN O This pattern number is used to indicete any pettern
nusber 1 to 15 chosen et random.

PATTERN 1 Words in pattern sequence - 1

Sequence (Octsl) 105613
Sequence (Mex) 08888

PATTERN 2 Words in pettern sequence

Sequence (Octesl) 031463
Sequence (Mex) 3333

PATTERN 3 Mords in pettern seguence - 1

Sequence (Octal) 030221
Sequence (HMex) 3091

PATTFRN 4 Words in pattern sequence - 16 (Shifting ones)

Sequence (Octal) 000001, 000003, 000007, 000017, 000037,
000077, 000177, 000377, 000777, 001777,
gg;;;;. 007777, 017777, 087777, Q7177177,

SOWC (ﬂlu) mlo ms. 0007. mc NIF. wy".
007F, OOFF, OLFF, OSFF, OTFF, OFFF,
AFFF, SFFF, TFFF, FFFF

PATTERN S Words in pattern sequence - 16 (Shifting zeros)
Sequence (Octal) 177776, 177774, 177770, 177760, 177740,

177700, 177600, 177400, 177000, 176000,
174000, 170000, 160000, 140000, 100000,

‘
[

SEQ 0083
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SEQ 0084

Sequence (Hex) FFFE, FFFC, FFF8, FFFO, FFEO, FFCO,
FF80, FFOO, FEOO, FCOO, FB800, FOOO,
E000, CO00, 8000, 0000

PATTERN 6 Wordes in pattern sequence - 16

Sequence (Octal) 000000 000000, 000000, 177777, 177177,
177777, 000000, 000000, 177777, 177777,
(l)ggggg 177777, 000000, 177777, 000000,

Sequence (Hex) 0000, 0000, 0000, FFFF, FFFF, FFFF,
0000. 0000, FFFF, FFFF, 0000, FFFF,
0000, FFFF, 0000, FFFF

PATTERN 7 Words in pattern sequence - (BINARY 1011011011011001)

Sequence (Octel) 133331
Sequerce (Mex) 8609

PATTERN 8 Words in pettern sequence - 16
Sequence (Octal) 052525, 052525, 052525, 125232. 125252,
125252, 052325

. . 052523, 123232, 123232,
052525, 125252, 052525, 123232, 052325,

125252
Sequence (Hex) 5555, 53535, 5555. . AAAA, AAAA,
$555. 5355, AAAA MAA. SSSS. AAAR

5555, AAAA, SSSS. AAAA
PATTERN 9 Wordo in pattern sequence - 1 (BINARY 1101101101101100)

Sequence (Octal) 155554
Sequence (Hex)

PATTERN 10 \Mords in pettern segquence - 16

Sequence (Octal) 026435, 026455, 026453, 151322, 151322,
151322, 026455, 026455, 151322, 131322,
ggg;gg. 151322, 026435, 151322, 026455,

Sequence (Hex) 2020, 2020. 2020, D202, D202. D202,
2020, 2020. 0202. D202, 2020, D2D2,
20?0. D202, 2020, D202
PATTERN 11 Words in pattern sequence - 1 (BINARY 0110i:7110110110)

Sequence (Octal) 066666
Seaquence (Hex) 6DD6
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PATTERN 12 \ords in pattern sequence - 16 (Ripple one)

Sequence (Octal) 000001, 000002, 000004, 000010. 00002,
mo. mlwo m. m. WIWi.
gom. 004000, 010000, 020000, 040000,

Seauence (Hex) 0001, 0002, 0004, 0008, 0010, 0020,
0040, 0080, ©100, 0200, 0400, 0800,
1000, 2000, 4000, 8000

PATTERN 13 Words in pattern sequence - 16 (Ripple zero)

Sequence (Octel) 177776, 177775, 177773, 177767, 177737,
177737, 177677, LTISTT, 1771877, 176777,
(1’;?;;;. 178777, 167777, AST777, 1377177,

Sequence (Hex) FFFE, FFFD, FFFB, FFF7, FFEF, FFDF,
FFOF, FFTF, FEFF, FOFF, FBFF, FT7FF,
EFFF, OFFF, BFFF, TFFF

PATTERN 14 lords in pattern sequence - 3

Sequence (Octal) 155555, 133333, 155555
m‘ (ml) m. M| m

PATTERN 1S ords in pattern sequence - 16

Sequence (Octel) 133331, 133331, 133331, 155554, 155554,
155554, 133331, 133331, 133534, 155554,
}ggggi. 155554, 133331, 155554, 133331,

Sequence (Hex) 8609, B6D9, 8609, DBSC, DB6L, DBEC.
8609, B6D9, DB6C. DBGC, B6D9. DBEC,
8609, DB6C, B6D9. DBEC

PATTERN 16 This is the operstor selectsble pattern in manual
intervention mode. Questions ere asked when the test is
sterted for the operstor to input the number of words in
the sequence and the contents of the words.

Semple of terminal dislogue going through manusl intervention

questions:

DR>STA

CHANGE M (L) ? N

CHANGE SW (L) ?7 Y

ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS (L) N ? Y
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wﬁw&%mﬁ ;N MEGABYTES - O FOR NC LIMIT (D) 0 ?
SUPPRESS PRINTING SOFT ERRORS (L) Y 2 N

BABLE ERROR LoG (LN

THE FOLLOWING QUESTIONS REFER TO UNIT O CONTROLLER AT 172150 DRIVE ©
NUMBER OF BAD BLOCKS (D) 0 72 2

BAD BLOCK (A) ? 234

BAD BLOCK (A) ? 8900

CHANGE TESTING PARAMETERS FOR THIS ORIVE (L) N 2 Y

READ OMLY (L) N ?

MRITE OMLY (L) N ?

CHECK ALL WRITES B8Y READING (L) N 2 Y

DATA PATTERN - O FOR RANDOM SELECTION (D) O ? 1

ENABLE ECC DATA CORRECTION (L) Y ?

COMPARE ALL DATA READ (L) N ?2 Y

ENABLE RETRIES (L) v ?

RANDOM ACCESS MODE (L) Y 7 N

ENTER TEST AREA DESIRED:

0 - ENTIRE DISK AREA
1 - SPECIC BEGIN/END SETS

2 - SPECIC TRACKS & CYLINDERS
3 - SPECIC GROUPS & CYLINDERS
4 - SPECIC CYLINDERS

(Yo 71

NUMBER OF BEGIN/END SETS (D) 1 ?

BEGIN BLOCK (A) O 7

END BLOCK (A) O 7 200

NUMBER OF WORDS IN DATA PATTERN 16 (D) 1 ?

gATA WORD (0) 0 ?

SE3 0086
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VRSO NE NN -

.NLIST BEX,CND

pee
H
H
H
‘_-
3¢
H
‘n-

;e

.MACRO
. IRP

. ENDM
. ENDM

jee
H
z--

REVISION HISTORY:
REV. A - JFM - 12-SEP-1984

THIS PROGRAM HAS BEEN ADAPTED FROM CZUDCO, REVISION E.

MACRO DEFINITION SECTION

PUSH - PUT DATA ON THE STACK

ARGUMENTS :
A - DATA TO BE PUT ON THE STACK

PUSH A

8.<A>

MOV 8,-(SP) ;: PUSH B ON STACK
PUSH

POP - REMOVE DATA FROM THE STACK

ARGUMENTS :
A - LOCATION TO PUT THE DATA REMOVED FROM THE STACK

POP A

8, <A>

MOV (sP)..8 :+ POP STACK INTO B
POP

ASSUME - CHECK VALIDITY OF PROGRAM ASSUMPTIONS
ASSUME FIRST,CONDITION,SECOND

.MACRO
.IF CONDITION <FIRST>-<SECOND>

.ENDC
.ENDM

*
*

s We WE We S5 B G4 B W W V8

.IFF
.ERROR ;BAD ASSUME OF <FIRST> CONDITION <SECONO>

ASSUME

MACRO DEFINITIONS FOR GLOBAL EQUATES
THESE MACROS ARE USED TO DEFINE INDEXES INTO A TABLE
CALLING SEQUENCE MUST BE

I%E NAME BYTES  COMMENT

ITEM NAME BYTES  COMMENT
ITEM NAME BYTES  COMMENT

SEQ 0087
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58 : END SIZE

S9 H

60 ; TABLE - DESIGNATES THAT A TABLE IS ABOUT TO BE DEFINED.

61 ; END - TERMINATES THE DEFINITION.

62 : ITEM - ENTRY IN THE TABLE. ANY NUMBER OF ITEM LINES CAN APPEAR,

63 ; NAME - THME NAME OF THE SYMBOL BEING EQUATED TO THE INDEX. THE INDEX

64 ; ALWAYS STARTS AT ZERO.

65 ; BYTES - THE SIZE OF THE VALUE TO BE STORED AT THAT INDEX IN BYTES.

66 ; SIZE - (OPTIONAL) THE SIZE OF THE TABLE IN BYTES.

67 ; TINDEX - KEEPS TRACK OF THE INDEX VALUE AND WILL BE E€QUAL TQ THE SIZE

68 ; OF THE TABLE AFTER THE END STATEMENT.

69 ‘-

70

71 .MACRO TABLE

72 TINDEX = O

3,3 LENDM  TABLE

4

75 .MACRO ITEM NAME BYTES COMMENT

76 NAME =T INDEX : COMMENT

77 TINDEX=TINDEX+BYTES

;g LENDM ITEM

80 .MACRO END SIZE COMMENT

81 .IF NB SIZE

82 SIZE=TINDEX ; COMMENT

83 JENDC

o4 .ENDM  END

85

86 e

gg ; PRINT - PRINT CHARACTER

89 3 ARGUMENT MUST BE SOURCE STATEMENT TO MOVE CHARACTER TO PRINT (MOV ARG.RO)

90 : EX: *"PRINT R1” WILL PRINT THE CHARACTER IN R1

91 : SPECIAL CASE: "PRINT #CR” WILL PRINT END OF LINE SEQUENCE

92 : THE PRINTING IS OONE AT THE MODE OF THE LAST PRINT LINE CALL

32 : IE., PNTF, PNTB, PNTX, PNTS
‘-~

95

96 .MACRO PRINT ARGl

97 .IF DIF <ARGi>,RO

98 MOVB ARG1 RO : STORE ARG1 IN RO AND

99 .ENDC

100 CALL PRINTC ; PRINT THE CHARACTER.

101 LENDM  PRINT

102

103 s 40

{845 ; PNT... - PPOCESSING MACRO FOR NEXT SET OF FORMATTED MESSAGE MACROS
- -

106

ig; hﬂecscz? PN;... RTN,ADR, ARGl , ARG2, ARG3, ARG4 , ARGS , ARG6 , ARG 7, ARGS

109 .IRP AA, <ARGS,ARG7,ARG6, ARGS , ARGA ,ARG3 , ARG2, ARG1>

110 _IF NB,<AA>

111 MOV AA, -(SP) i PUSH AR ON STACK

112 ARG.CT = ARG.CT+2 1 INCREMENT ARGUMENT COUNT

113 LENDC

114 . ENDM




L7

CZUDIAO UDASO-A/KDASO-G DRIVE E MACRO V0S.01b Sundey 07-Oct-84 20:58 Pege 87-2

USER DOCUMENTATION

115
116
117
118
119
i20
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153 000000
154
155
156
157
158

159 000000
160 000000
161 000000
162 000000
163 000000

164
165
166
167
168
169
170
171 000000

:

*
*

S W B B Ve W @4 e W

1 CALL RTN PRINT ROUTINE
1 ADDRESS OF ASCIZ STRING
i ARGUMENT COUNT » 2

JSR R1,RTN
.WORD  ADR
WORD ARG.CT

PNT. ..

PNTF, PNTB. PNTX, PNTS - PRINT FORMATTED MESSAGE MACROS

USE THESE MACROS TO PRINT A FORMATTED MESSAGE

FIRST ARGUMENT tJST BE ADDRESS OF FIRST CHARACTER OF MESSAGE STRING
TO BE PUT INTO WORD (.WORD ARG)

UP TO 8 SOURCE STATEMENTS MAY FOLLOW TO SPECIFY PARAMETERS TO Bt

USED BY THE FORMAT

PNTF ADR ARG1,ARG2,ARG3S, ARGA , ARG5S , ARG6 , ARG 7, ARGS
m{_F LPNTF ADR ARG! ,ARG2,ARG3, ARGA ,ARGS , ARGE , ARG 7, ARGS
PNTB ADR ARG],ARG2,ARG3, ARGA , ARGS , ARG6 , ARG7 , ARG
m;a LPNTB ADR ARG1,ARG2,ANG3S,ARGA . ARGS , ARGE , ARG7 , ARGS
PNTX ADR ARG ,ARG2,ARG3, ARGA , ARGS , #+G6 , ARG7 , ARGS
:I‘}X LPNTX ADR ARG1,ARGZ2,ARG3,ARGS , ARGS , ARG6 , ARG7 , ARGS
PNTS ADR ARG1,ARG2,ARG3, ARGA , ARGS , ARGE , ARG 7, ARGS
m;s LPNTS ADR ARG1.ARG2,ARG3,ARGA , ARGS . ARGE . ARG7 . ARGS
PNT ADR ARGL,ARG2,ARG3S,ARGA , ARG5S, ARG6 , ARG7 , ARGS
PNT... LPNT ADR ARG1,ARG2,ARG3,ARGA ,ARGS, ARG6 , ARG7 , ARGS

PNT
PROGRAM HEADER

LMCALL  SVC
SvC H

INITIALIZE SUPERVISOR MACROS

IF STRUCTURED MACROS ARE TO BE USED, “.MCALL STRUCT~ AND "STRUCT®
MUST BE ADDED TO INITIALIZE THE STRUCTURED MACROS.

00000

LIST INSTRUCTIONS, SHIFTED R1GMT
LIST TEST TAGS, SHIFTED RIGHT
LIST SUBTEST TAGS, SHIFTED RIGMY
LIST GLOBAL TAGS, SHIFTED RIGHT
LIST OTHER TAGS, SHIFTED RIGHT

THE VALUES OF THE SVC... SYMBOLS ARE ZERO TO ALIGN THE MACRO CALLS
AND THEIR EXPANSIONS. SETTING THE SYMBOLS TO SE MINUS-ONE WILL CAUSE

THE EXPANSIONS TO NOT BE LISTED.
POINT IN THE PROGRAM,

.ASECT

THE SYMBOLS MAY BE CHANGED AT ANY

SFQ 0089




M7

CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO v05.01b Sundsy 07 Oct-84 20:58 Paye 87 3
PROGRAM HEACER

172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
183
189
190
191
192
193
194
195
196
197
198
199
200
202

002000

002011

002000

103
132
125
104
111

101

000001

025714
026050
002130
002140

*
*

B% B8 We %0 V¢ W B B2 B¢ B0 BP B we B¢ B B

e e v G0 8 G

LSNAME : :

LOREV::
LSDEPO: :
LOUNIT::
LeTIML::
LOMPCP: :
LSSPCP: :
LOHPTP: :
LeSPTP: :
LSLADP: :

LENABL AMA
. . 2000

THE PROGRAM HEADER 1S THE INTERFACE BETWEEN
THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR.

THE FOLLOWING MRE THE OPTIONAL 'HEADER' ARGUMENTS:

ARGUMENT OPTION

BGNRPT REPORT COOE

BGNSW SOF TWARE TABLE

BGNSF T SOF TWARE TABLE QUESTIONS
BGNAU ADO COo0E

BGNDU ODROP CODE

ERRTBL ERROR TABLE

BGNSETUP ASSEMBLED P-TABLES

POINTER BGNRPT,BGNSMW,BGNSFT .ERRTBL ,BGNSETUP

THE “HEADER” ARGUMENTS ARE: NAME, REV, PATCH, LINGEST TEST

TIME, TYPE, AND PRIORITY. *TYPE” = O FOR SEQUENTIAL DIAGNOSTIC AND = 1
FOR EXERCISER. "PRIORITY* SPECIFIES THE PROCESSOR PRIQRITY TO BE SEY
WHEN STARTING THE OIAGNOSTIC (DEFAAT IS 0).

HEADER CZUDI,A,0,0,1,.PRIO? ; TEST &
;DIAGNOSTIC NAME
.ASCII /C/
.ASCII 72/
.ASCII sUs
.ASCII /0/
.ASCII /1/
.BYTE O
.BYTE O
.BYTE O
;REVISION LEVEL
ASCII /A/
30
ASCIX /0/
sNUMBER OF UNITS
LMORD TSPTHY
;LONGEST TEST TIME
WORD O
tPOINTER TO M.W., QUES.
WORD L$MARD
tPOINTER TO S.W. QUES.
WORD L$SOFT
;PTR. T0O DEF. H.W. PTABLE
MORD LéHM
1PTR. TO S.W. PTABLE
WORD L#SW
;DIAG. END ADDRESS
WORD  LSLAST

SEQ 0090
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PROGRAM MEADER

000000
000000
002420
104035
002146
017772
021304
021302
017764
000000
000000

L¢3TA::
L$CO::

LSDTYP::

LS$APT:; :
L$DTP::

L$PRIO: :
LSENVI::
LSEXPL: :
LSMREV: :

LS$EF::

L$SPC::

LS$DEVP: :
LS$REPP: :
LS$EXPS: :
L$EXPS: :
LSAUT: :
L$DUT: :
LSLUN: :
LS$DESP: :
LS$LOAD: :
L$ETP: :
L$ICP::
L$CCP::
LS$ACP: :
L$PRT::
LS$TEST::
L$OLY::
LOHIME: :

8

555885

e 1)
- <
ol =
mm

55558888888

m
o

T

2ERRRE

;RESERVED FOR APT STATS

0
0
. ;DIAGNOSTIC TYPE
o 1APT EXPANSION
iPTR. TO DISPATCH TABLE
L$DISPATCH
tDIAGNOSTIC RUN PRIORITY
PRIOQ?
0 :FLAGS DESCRIBE HOMW IT WAS SETUP
0 {EXPANSION WORD
;SVC REV AND EDIT @
CA&EVISION
C4EDIT
o :DIAG. EVENT FLAGS
0
0
; POINTER TO DEVICE TYPE LISTY
L$DVTYP
:PTR. TO REPORT CODE
LSRPT
0
0
o ;PTR. 70 ADD UNIT COOE
0 {PTR. TO DROP UNIT COOE
o ;LUN FOR EXERCISERS TO FILL
:POINTER TO DIAG. DESCRIPTION
L$DESC
;GENERATE SPECIAL AUTOLOAD EMT
ES$LOAD
{POINTER TO ERRTBL
LSERRTBL
:PTR. TO INIT COOE
L$INIT
jPTR. TO CLEAN-UP COOE
L$CLEAN
;PTR. TO AUTO CODE
L$AUTO
:PTR. TO PROTECT TABLE
L $PROT
0 1 TEST NUMBER
0 ;DELAY COUNT

iPTR. TO HIGH MEM

SEQ 0091
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PROGRAM HEADER

002120 000000 .MORD O

S€Q 0092

203
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DISPATCH TABLE

JO N B W) -

- o

12

002122
002122
002124
002124

000001
021326

.SBTTL

LSDISPATCH:
.WORD

DISPAICH TABLE

THE DISPATCH TABLE CONTAINS THE STARTING ADORESS OF EACHM TEST.
IT 1S USED BY THE SUPERVISOR TO DISPATCM TO EACH TEST. ™k
ARGUMENT OF 'OISPATCM' INDICATES THE NUMBER OF HARDMWARE TESTS
IN THE DIAGNOSTIC.

DISPATCH 1
WORD 1

T1

SEQ 0093
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HARDUARE

DEFALT

VRO WNE W -

13

20
22
23

002126
002126
002130
00130
002130
002132
002134

002136
002136

P TABLE

SBTTL DEFAMAT HARDWARE P-TABLE

B & B8 S S0 S S8 O
*
L J

LM :
OFPTBL : :

L10000:

THE DEFAULT MARDWARE P-TABLE CONTAINS DEFAMAT VALUES OF

TME TEST-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE

IS IDENTICAL TN THE STRUCTURE OF THE MARDMWARE P-TABLES.

AND 1S USED AS A "TEMPLATE" FOR BUILOING THE P-TABLES.

THE ACTUAL P-TABLE BUILT AT RUNTIME IS STORED IN SUPERVISOR

SPACE.

8GN OFPTBL

LMORD L10000-L$*/2

LMORD 172150 t+ CSR ADDRESS

MORD O, ;+ LOGICAL DRIVE NUMBER
LWORD O. 1 CUSTOMER DATA AREA
ENDMM

SEG 0094
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SOF TWARE P-TABLE

OV IOV E W

Y e

13
14
16
21

22

002136
002136
002140
002140
002140
002142
002144

002146
002146

.SBTTL SOFTWARE P-TABLE

‘e

.WORD
LoSH: :
SFPTBL : :
. WORD
. WORD
.WORD
ENDSUW
L1000} :

THE SOFTWUARE TABLE CONTAINS VARIOUS DATA USED BY THE

PROGRAM AS OPERATIONAL PARAMETERS. THESE PARAMETERS ARE

SET UP AT ASSEMBLY TIME AND MAY BE VARIED 8Y THE OPERATOR

AT RUN TIME. THIS TABLE, UNLIKE THE HARDWARE TABLE, WILL CONTAIN
THE ACTUAL VALUES ENTERED BY THE OPFRATOR.

SFPTBL

L10001-L8Su/2

32. sERROR LIMIT

0. sOATA TRANSFER LIMIT (MEGABITS)
t80100000100000000 s SINGLE BIT QUESTIONS

SEQ 0095
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GLOBAL EQUATES SECTION

1
2
3
4
5
6
7
8

002146

000037

000035
000034

000340
000300
000240

000140
000100

.SBTTL GLOBAL EQUATES SECTION

X

1 THE GLOBAL EQUATES SECTION CONTAINS PROGRAM EQUATES THAT
' ARE USED IN MORE THAN ONE TEST,
;-’

EQUALS

i
+ BIT DIFINITIONS

8

81715== 100000
B81114-= 40000
8IT13== 20000
81712=+= 10000
8IT11=» 4000
B8IT10== 2000
8I109=+ 1000
8IT08=+ 400
8IT07== 200
8IT06=- 100
8IY05== 40
BITO4== 20
8I703=+ 10
81702~ 4
BIT01e= 2
8IT00+»= 1}

$

8I719== BIT09
BiT8=- BIT08
BIT7== BIT07
8I76=- BIT06
8ITS== BIT05
8IT4== BITO4
8I73=~ B8I703
BIV2== BIT02
8171« 8I701
8I70-» BIT00

! EVENT FLAG DEFIMITIONS

; EF32:EF17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION

START COMMAND WAS ISSUED
RESTART COMMAND WAS ISSUED
CONTINUE COMMAND WAS ISSUED

A NEW PASS HAS BEEN STARTED

A POMER-FAIL/POMER-UP OTCURRED

3

EF .START=s 32.
EF .RESTART == 31.
EF .CONTINUE==  30.
EF .NEW== 29,
EF .PUR=» 28.
'

]
3 PRIORITY LEVEL DEFINITIONS

3

PRIO7== 340
PRIO6== 300
PRIOS== 240
PRIO&== 200
PRIOS== 140
PR1I0O2=+ 100

SEQ 0096
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GLOBAL EQUATES SECTION

14

000040

PRIOL1=-= 40
PRIO0== 0O

:

1OPERATOR FLAG BITS
i

EVL=- A
LOTe=- 10
ADR== 20
I0Y== 40
ISR== 100
UAM= 200
BOE =~ 400
PNT e 1000

PRI == 2000
IXE== 4000
IBE~= 10000
IER== 20000
LOE==  £0000
HOE=+ 100000

68

SEQ 0097
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CONTROLLER BIT DEFINITIONS

~NOUNS WN -

[
OV

11
12
13
14
15
16
17
18
19
21
22
23
24

27
28
31
33
35
37
39
a1
a2
a3
s
a7
49
51
53
55

S7

003777

000177
000200
003400
034000

100000

001000

000100
000040

000007
000070

}

SA.ERR
SA. 54
SA.S3
SA.S2
SA.S1

CONTROLLER BIT DEFINITIONS
SA REGISTER UNIVERSAL READ BITS

100000
040000
020000
010000
004000

SA REGISTER ERROR STATUS BITS

= 003777 $

SA REGISTER STEP 1 SEND BITS

« 000177 ]
= 000200 '
= 003400 3
= 034000 ;
= 040000 :
= 100000 Il

|

SA REGISTER STER 1 RESPONSE BITS

002000
001060
000400
000100
000040
000377

SA REGISTER STEP 2 SEND 8I1TS

= 000001 }
177776 :

SA REGISTER STEP 2 RESPONSE BITS

ERROR INDICATOR

STEP 4 STATUS BI17
SYEP 3 STATUS BIT
STEP 2 STATUS BIV
STEP 1 STATUS BIT

ERROR CODE

INTERRUPT VECTOR (DIVIDED BY 4)
INTERRUPT ENABLE OURING INIT
MESSAGE RING LENGTH

COMMAND RING LENGTH

WRAP BIT

STEP - MUST ALMAYS BE WRITTEN A ONE

LSB OF MESSAGE RING LENGTH

i LSB OF COMMAND RING LENGTH

NON SETTABLE INTERRUPT VECTOR
22 BIT ADORESS BUS

ENHANCED DIAGNOSTICS

MAPPING 817

SPECIAL MODE BIT FOR KDAS0-Q
THESE BITS RESERVED

ENABLE VAX UBA PURGE INTERRUPT
LOW ORDER MESSAGE RING BYTE ADDRESS

MESSAGE RING LENGTH ECHO
COMMAND RING LENGTH ECHO
RESERVED

SEQ 0098
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- CONTROLLER BIT OEFINITIONS

S8
59
60
61
62
63
64
65
69
71
12
73
74
75
76
77
78
79
80
81
82
a3
84
85
86
87
88
89
90
91
92
93
94
95

000200
003400

000177
000400

000001
000374

000017
000360

SA.STE
SA.CTP

= 000200 '
+* 003400 '

SA REGISTER STEP 3 SEND BITS
0717777 '

= 000000 }

SA REGISTER STEP 3 RESPONSE BITS

= 000177

= 000200

= 000400
003000

SA REGISTER STEP 4 SEND 81TS

= 000001 i
= 000002 3
= 000374 3

SA REGISTER STEP 4 RESPONSE BITS

= 000017 :
3 CONTROLLER TYPE

= 000360

003400 3

SEQ 0099

STEP ECMHO
CONTROLLER TYPE

HIGH ORDER MESSAGE RING BYTE ADORESS
PURGE/POLL TEST DISABLED

INTERRUPT VECTOR ECHO
INTERRUPT ENABLE ECHO
VECTOR NOT PROGRAMMABLE
RESERVED

GO BIT TO START CONTROLLER FIRMUARE
LAST FAILURE CODE REQUEST
BURST LEVEL

CONTROLLER MICROCOOE VERSION
RESERVED
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HOST COMMUNICATION AREA DEF INIIONS

W NONE W -

100000
040000

000001
17171777
001000

.SBTTL

MC.MEV
HC

we W B WE Y B4 G4 B4 Hs B4 06 08 GF S8 BE VL W W Ve O b e S Ve B4 S B

HC.ISZ
HC.RSZ
HC.ESZ
HC.PSZ
HC.852

HC . INT

HC . HSG
HC.MCT

HUST COMMUNICATION AREA OEF INIIONS

COMMAND/MESSAGE RING BIT DEFINITIONS

= 100000 i SET WHEN CONTROLLER OWNS RING
= 040000 1 FLAG BIT

VIRTUAL CIRCUIT IDENTIFIERS

=0 1 MSCP CIRCUIT

-1 1 L0G CIRCUIT

. -1 1 DIAGNOSTIC CIRCUIT

= 1000 : DIAGNOSTIC AND UTILITIES PROTOCOL

OFFSETS INTO MOST COMMUNICATIONS AREA WITH ONE DESCRIPTOR TO EACH RING
AND TWO PACKETS

L L R e R .
MC. INT ; INTERRUPT INDICATORS ; 4 BYTES
L i .
HC.MSG ) MESSAGE (RESPONSE) RING ) 4 BYTES
MC.MCT ) )
demmectca s s am e e s s e e r e e e s e —m == c----= == .
MC.CMD ) COMMAND RING ) 4 BYTES
HC.CCT ) ),
E O L T T R R e I s
& H:.CEV; MESSAGE & COMMAND ENVELOPE ; 4 BYTES
[ A l'I:CPK; MESSAGE & COMMAND PACKET ; 48 BYTES
D L T .
HC.BF1 ; BUFFER & 1 (RESPONSE TO DM PROGRAM) ; 70 BYTES
S L L T T R .
HC.BF2 ; BUFFER @ 2 (REQUEST FROM DM PROGRAM) ; 70 BYTES
R L R e R R ’

NOTE: BYTES ARE GIVEN IN DECIMAL

= 4, ; SIZE OF INTERRUPT INDICATOR WORDS

- 4, + SIZE OF RING IN BYTES

- 4, + SIZE OF ENVELOPE WORDS BEFORE PACKET
= 48, + SIZE OF COMMAND AND MESSAGE PACKETS
= 70. 1 SIZE OF BUFFER

= 0. 1 INTERRUPT INDICATOR WORDS START

» HC.INT+HC. ISZ 1 MESSAGE RING STARTY

= HC.MSG.2. 1 MESSAGE RING CONTROL WORD
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HOST COMMUNICATION AREA DEF INIIONS

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

000010
000012

000014
000020

000014
000020

000100
000206

000314

HC .
CCT

MEV
MPK

.CEvV
.CPK

.BF1
.BF2

.SI1Z

A BE A& A& &

o

A A& A& A& A&

<8
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.MSG+HC.RSZ
.CMD.2.

.CMD+MC .RSZ
MEVHC . ESZ

.MEV
. MPK

.CPV +MC . PSZ
.BF1+HC.BSZ

.BF2+MC.L:S2

SEQ 0101

COMMAND RING START
COMMAND RING CONTROL WORDS

MESSAGE ENVELOPE START
MESSAGE PACKET START

COMMAND ENVELOPE START
COMMAND PACKET STARY

FIRST BUFFER
SECOND BUF<ER

TOTAL SIZE OF HOST COMMUNICATION AREA
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COMMAND PACKET OPCODES DEFINITIONS

SEQ 0102

1 .SBTTL COMMAND PACKET OPCODES DEFIN. .ONS
2
3 jee
| 3 NOTE: END PACKET OPCODES (ALSO CALLED ENDCODES) ARE FORMED BY ADDING
5 : THE END PACKET FLAG TO THE COMMAND OPCODE. FOR EXMPLE, A READ
[ : COMMAND'S END PACKET CONTAINS THE VALUE OP.RD.CP.END IN ITS OPCODE
4 : FIELD. THE INVALID COMMAND END PACKET CONTAINS JUST THE END PACKET
8 i FLAG CI1.E., OP.END) IN ITS OPCODE FIELD. THE SERIOUS EXCEPTION END
9 3 PACKET NNTAINS THE SUM OF THE END PALKET FLAG PLUS THE SERIOUS
1¢ i EXCEPTION OPCODE SHOMN ABOVE (I.E., OP.SEX.OP.END) IN ITS OPCODE FIELD.
11 H
12 : COMMAND OPCONE BITS 3 THROUGH S INDICATE THE COMMAND CLASS, WMICH 1S
13 : ENCODED AS FOLLOWS:
14 3 000 IMMEDIATE COMMANDS
15 : 001 SEQUENTIAL COMMANDS
16 : 010 NON-SEQUENTIAL COMMANDS THAT DO NOT INCLUDE A BUFFER DESCRIPTOR
1; : 100 NON-SEQUENTIAL COMMANDS THAT DO INCLUDE A BAFFER DESCRIPTOR
1 i--
19
20 000001 OP.AB0 =1 : ABORT COMMAND
21 000020 OP.ACC = 20 : ACCESS COMMAND
22 000010 OP.AVL = 10 ; AVAILABLE COMWAND
23 G00021 oP.CCO = 21 s COMPARE CONTROLLER DATA COMWND
24 000040 OF.C'® = 40 ;1 COMPARE MOST DATA COMMWAND
25 000022 OP.ERS = 22 3 ERASE COMWD
26 000023 oP.FLU -~ 23 3 FLUSH COMWD
27 000002 oP.GCS =2 1+ GET CONMAND STATUS COMMAND
28 000003 oP.GUS =3 ;s GET UNIT STATUS COMWND
29 000011 oP.ONL = 1) ; ONLINE COMMAND
30 000041 OP.RD = 4] s+ READ COMWAND
31 000024 OP.RPL = 24 1+ REPLACE COMWND
32 000004 GP.SCC = & ; SET CONTROLLER OHMARACTERISTICS COMMAND
33 000012 oP.SUC = 12 t SET UNIY CHARACTERISTICS COMMAND
34 000042 OP.WR = 42 1 WRITE COMWAND
35 000030 CP.MRD = 30 ; MAINTENANCE READ COMMWND
36 000031 OP.MR = 31 1 MAINTFNANCE MRITE COMMAND
37 000200 OP.END = 200 : END . ST FLAG
38 000007 oP.SEX = 7 3 SERIL».,_ cXCEPTION END PACKET
39 000100 OP.AVA = 100 s AVAILAGLE ATTENTION MESSAGE
40 000101 oP.OUP = 101 : DUPLICATE UNIT NMUMBER ATTENTION MESSAGE
41 000102 oP.SHC = 102 1 SHADOV COPY COMPLETE ATTENION MESSAGE
:23‘ 000103 oP.AC = 103 ; RESET COMMAND LIMIT ATTENTION MESSAGE
44 000001 oP.GSS = 1 ; DUP GET DUST STATUS
45 000002 OP.ESP = 2 ; OUP EXECUTE SUPPLIED PROGRAM
46 000003 OP.ELP = 3 1 DUP EXECUTE LOCAL PROGRAM
47 000004 OP.SSD = & : DUP SEND DUST DATA
Ag 000005 OP.RSD +» S ; DUP RECEIVE DUST DATA
4
50 ;
gé H COMMAND MODIFIERS
53
54 $ s 020000 ; CLEAR SERIOUS EXCEPTION
55 040000 MD.CMP = 040000 3 COMPARE
56 150000 MD.EXP = 100000 ; EXPRESS REQUEST
57 010000 MD.ERR = 010000 1 FORCE ERROR
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COMMAND PACKET OPCODES DEF INITIONS

SEQ@ 0103

58 004000 MD.3Cx = 004000 1 SUPPRESS CACHI.&G (MIC SPEED)

59 002000 MD.SCL = 02000 1 SUPPRESS CACHING (LOWw SPEED)

60 000100 MD.SEC = 000100 1 SUPPRESS ERROR CORRECTION

61 000400 MD.SER = 000400 1 SUPPRESS ERROR RECOVERY

62 000200 MD.SSH = 000200 1 SUPPRESS SHADOWING

63 000100 MD.WBN = 000100 1 WRITE-BACK (MON- VOLATILE)

64 000400 MD.WBY = 000400 ; WMRITE BACK (VOLATILE)

6S 000020 MD.SEG = 000020 1 WRITE SHADOMW SET ONE UNIT AT A TIME
66 000001 MD.SPO = 000001 3 SPIN-OOMN

67 000001 MD.FEU = 000001 3y FLUSH ENTIRE UNIT

68 000002 MD.vOL = 000002 1 VOLATILE ONMLY

69 000001 MO.NXU = 000001 ; NEXT UNIY

70 000001 MD.RIP = 0000Gi ; ALLOW SELF DESTRUCTION

71 000002 MD.IF = 000002 + IGNORE MEDIA FORMAT ERROR

72 000004 MD.SWP = 000004 1 SET WRITE PROTFCY

73 000010 MC.CWB = 000010 ; CLEAR WRITE-BACK DATA LOST

;g 000001 M0.PRI = 000001 : PRIMARY REPLACEMENT B8LOCK

76 :

77 s END PACKETY FLAGS

78 H

79

80 00200 EF.BBR = 000200 ; BAD BLOCK REPORTED

81 000100 EF.B8U = 000100 ; BAD BLOCK UNREPORTED

82 000040 EF.LOG = 000040 ; ERROR LOG GENERATED

gz 000020 EF .SEX = 00002C s+ SERIOUS EXCEPTION

85 H

8é : CONTROLLER FLAGS

g; 3

8% 0002001 CF.ATN = 000200 ; ENABLE ATTENTION MESSAGES

90 000100 CF.MS5C = 000100 ; ENABLE MISCELLANEOUS ERROR LOG MESSAGES
91 000040 CF.OTH = Q00040 : ENABLE OTHER HOST’'S ERROR LOG MESSAGES
92 000020 CF.THS = 000020 ; ENABLE THIS MOST'S ERROR LOG MESSAGES
93 000002 CF.SMD = 000002 3 SHADOWING

345 00001 CF.576 = 000001 : 576 BYTE SECTORS

9% 3

97 5 UNIT FLAGS

33 :
100 000001 JF.CMR = 000001 ; COMPARE READS

1C1 000002 UF.C"d = 000002 : COMPARE WRITES

102 100000 UF.RPL = 100000 : MOST INITIATED BAD BLOCK REPLACEMENT
103 040000 UF.INA = 040000 t INACTIVE SHADOM SET UNIT

104 004000 UF.SCH = 004000 : SUPPRESS CACHING (MIGH SPEED)

105 002000 UF.SCL = 002000 : SUPPRESS CACHING (LOM SPEED)

106 000100 UF.WBN = 000100 ; WRITE-BACK (NON-VOLATILE)

107 020000 UF.WPH = 020000 : WRITE PROTECT (MHAROMWARE)

108 001000 UF .WPS = 001000 { WRITF PROTECT (SOF TWARE OR VOLUME)
109 000004 UF.576 = 000004 : 576 BYTE SECTORS

110
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COMMAND PACKET OFFSETS

N RNY. NV W XTY VY

000010
000012
000014
000020
000020
000034

000014

000016
000020
000034
000040
000042

000014

000014
000016

000022
000024

000034
000040

.SBTTL

ot Be

[ L]

VOVVOVVO

"t Be B

vVo

VOVOVOVTO

.CRF
.UNIT

OmT
.BUFF

.LBN

.OTRF

<UNFL
.HSTI
ELG

.CPSP

. VRSN
.ONTF
HTMO
.USEF
.TIME

.RGID
.RGOF

COMMAND PACKET OFFSETS

GENERIC COMMAND PACKET OFFSETS

= 0, s COMMAND REFERENCE NUMBER

- 4, 1 UNIT NUMBER

= 8. i OPCODE

= 10, 1 MODIF IERS

= 12. ;: BYTE COUNT

= 16. ;: BUFFER DESCRIPTOR

» 16. ; BUS ADDRESS OF BUFFER DESCRIPTOR
. 28, : LOGICAL BLOCK NUMBER

ABORT AND GET COMMAND STATUS COMMAND PACKEY OFFSETS

= 12. : OUTSTANDING REFERENCE NUPMBER

ONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS

= 14, : UNIT FLAGS

= 16. : HOST IDENTIFIER / RESERVED
= 28. i ERROR LOG FLAGS

= 32, ; SHADOW UNITY

= 34, ; COPY SPEED

REPLACE COMMAND PACKET OFFSETS

= 12, ; REPLACEMENT BLOCK NUMBER

SET CONTROLLER CHARACTERISTICS COMMAND PACYET OFFSETS

= 12. ; MSCP VERSION

= 14, ; CONTROLLER FLAGS

= 16. i HOST TIMEOUT

= 18. ; USE FRACTION

= 20. ; QUAD-WORD TIMC AND DATE

MAINTENANCE READ AND MAINTENANCE WRITE COMMAND PACKET OFFSETS

= 28. : REGION ID
= 32. : REGION OFFSET

EXECUTE SUPPLIED PROGRAM COMMAND PACKET OFFSETS

SEQ 0104
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SEQ 0105
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COMMAND PACKET OFFSETS

58
59 000024
60 000034
61

P.
P.

oroY
ovRL

-« 20,
- 28.

) OMDT TERMINAL ADOR. (MAINT WRITE OMLY)
1 BUFFER DESCRIPTOR FOR OPERLAYS
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END PACKET OFFSETS

V.4, Y. RV I NV L YN

000010
000011
000012
000014
000034

000¢:14

000014
000016

000014
000016

CY

.SBTTL END PACKET OFFSETS

. wn 9

LUNIT

.FLGS
'STS

VYVUVVOVOVO

-
a8 0 B8 S B OB 0SB

28 ESEFLORE

- -

2O
23
wmwn

‘:U‘U":"“‘“

2

§8323¢

VOVOVVVVOVYYD

GENERIC END PACKET OFFSETS

COMMAND REFERENCE NUMBER
UNIT MUMBER

OPCODE (ALSO CALLED ENDCODE)
EMD PACKET FLAGS

STATUS

BYTE COUNT

FIRST BAD BLOCK

GET COMMAND STATUS END PACKET OFFSETS

= 12.
= 16.

OUTSTANDING REFERENCE NUMBER
COMMAND STATUS

GET UNIT STATUS END PACKET OFFSETS

12.
14.
16.

.

o0 G w8 e Wb S8 4 OB B U G O O

MATI-UNIT CODE

UNIT FLAGS

HOST IDENTIFIER

UNIT IDENTIFIER
MEDIA TYPE IDENTIFIER
SHADOM UNIT

SHADOW STATUS

TRACK SIZE

GROUP SIZE

"GYLINDER SIZE

RCT TABLE SIZE
RBNS / TRACK
RCT COPIES

ONLINE AND SET UNIT CHARACTERISTICS END PACKET AND AVAILABLE

ATTENTION MESSAGE OFFSETS

12.
14,
16.
20.
28.
32.
34,
“'
‘o.

MU TI-UNIT CODE

UNIT FLAGS

HOST IDENTIFIER

UNIT IDENTIFIER
MEDIA TYPE IDENTIFIER

UNIT SIZE
VOLUME SERIAL NUMBER

SET CONTROLLER CHARACTERISYICS END PACKET OFFSETS

SEQ 0106
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END PACXET OFFSETS

58

5€Q 0107

59 000014 P.VRSN = 12. 3 MSCP VERSION
60 000016 P.ONTF « 14, 1 CONTROLLER FLRGS
61 000020 P.CTMO =~ 16. + CONTROLLER TIMEOUT
62 000022 P.CSVR = 18. 1 CONTROLLER SOF TWARE VERSION
63 000023 P.CHVR -« )19, 1 CONTROLLER MARDWARE VERSION
64 000024 P.CNTI = 20. ;1 CONTROLLER ID
65
66 t
67 : GET DUST STATUS END PACKEY OFFSETS
68 i
69
70 000014 P.DEXT = 12. i1 EXTENSION - DOWMNLINE LOADABLE PROGRAM
71 000017 P.OFLG = 15. 1 FLAGS
72 000020 P.DPRG = 16. ; PROGRESS INDICATOR FOR REMOTE PROGRAM
73 000024 P.OTMO = 20, ;s TIMEOUT
74
7S :
;g : STATUS AND EVENT CODE DEFINITIONS
:
78
79 000037 ST.MSx - 37 1 STATUS 7/ EVENT CODE MASK
80 000040 ST.9U8 = &0 ; SUB-CODE MALTIPLIER
81 000000 ST.SUC = O s SUCCESS
a2 000001 ST.OO 1 s INVALID COMMAND
83 000002 ST.AB0 -2 1 COMMND ABORTED
84 000003 ST.OFL - 3 ;s UNIT-OFFLINE
85 000004 ST.AVL = 4 3 UMIT-AVAILABLE
86 000005 ST./E -+ S s MEDIA FORMAT ERROR
87 00C006 ST.WPR = § 1 WRITE PROTECTED
as 000007 ST.O®P =7 s COMPARE ERROR
89 000010 ST.OAT = 10 ;: DATA ERROR
90 000011 ST.HST = ]} ; MOST BUFFER ACCESS ERROR
91 000012 ST.ONY = 12 1 CONTROLLER ERROR
92 000013 ST.ORY = 13 ;+ ORIVE ERROR
93 000037 ST.0IA = 37 1 MESSAGE FROM AN INTERNAL DIAGNOSTIC
345 000400 ST.AOL = 400 1 ALREADY ON-LINE
9% 3
97 i OUP MESSAGE TYPES
gg 3
100 010000 OV.GUE = 10000 s QUESTION
101 020000 DU.OFL = 20000 1 DEFAMAY QUESTION
102 030000 OUV.INF = 30000 : INFORMATION
103 040000 DU.TER = 40000 1 TERMINATOR
104 050000 DU.FTL = %0000 : FATAL ERROR
105 060000 DU.SPC = 60000 s SPECIAL

106
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CONTROLLER TABLE DEFINITIONS

RNV WA -

002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146

002146

000077
000777
007000

100000
000100

000010

SBTTL

>
*

L]
¥

CT.UNT
CT.veC
CT.BRL

CT.AavL
CT.VER

CT.ReQ

€T.1S6

C1.0M0
CT.RN

TABLE

CONTROLLER TABLE OEF INITIONS

CONTROLLER TABLE DEFINITIONS
ONE TABLE WILL BE SET UP BY INITIALIZATION SECTION FOR EACH CONTROLLER

SELECTED FOR TESTING.

MARKED BY A WORD OF ZEROS.
THE FIRST TABLE IS POINTED TO BY THE CONTENTS OF CTABS.

THE NUMBER GF TABLES IS CONTAINED

= 000077
= 000777
= 007000

= BIT15
= 8176

« BIT4

= BITS

- BIT2
= BIT}

ot W B V8 v Ye Y9 & Wm =

S€Q 0108

TABLES ARE CONTIGUOUS. THE END OF THE TABLES IS

IN CTRLRS.

LOGICAL UNIT NUMBER MASK
VECTOR ADDRESS MASK
BR LEVEL MASK

SET WHEN NOT AVAILABLE FOR TESTING

MESSAGE nesmse RECEIVED. WMHENEVER

SET, CT.CMD IS CLEARED.
COMMAND ISSUED, WAITING FOR RESPONSE
OM PROGRAM RUNNING

3 START A TABLE DEFINITION

ITEM C.UADR
ITEM C.UNIT
ITEn C.VveEC
ITEM C.JSR
ITEM C.JAD
ITEM C.FLG
ITEM C.MCOM
ITEM C.ORO
ITEM C.OR1
ITEM C.DR2
ITEM C.DR3
I1TEM C.70
ITEM C.TOH
ITEM C.REF

END C.SIZE

<3S ADDRESS OF IP REGISTER>
<UNIT NUMBER TQ TEST>
<VECTOR ADORESS/BR LEVEL>
<FLAGS>

<POINTER TO DRIVE TABLES>

<TIMEOUT COUNTER>
< (TWO WOROS)»
<COMMAND REFERENCE NUMBER>

<SIZE OF CONTROLLER TABLE IN BYTES»

NNV

<INTERRUPT SERVICE ROUTINE FOR CONTROLLER>
<THESE TMO WORDS LOADED WITH [JSR PO CNTSRV >
<BEGINNING ADRS OF HOST COMM AREA IN MEMORY>

<«IF ZERO, NO DRIVE TABLE EXISTS>

[P
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DRIVE TABLE DEFINITIONS

Bhwv-r-u—v-r-wno-
OB OVNBUNOOB IOV WN—

31

13
34
35
37
38
39
40
41
42
43
a4
45
46
47
48
49
50
51
S
53
S4
55
56
57
S8

002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146

.SBTTL DRIVE TABLE DEFINITIONS

e

i DRIVE TABLE DEFINITIONS

3

' ONE ORIVE TABLE WILL BE SET UP BY THE INITIALIZE SECTIOM FOR EACH
3 ORIVE SELECTED FOR TESTING. EACH TABLE IS POINTED 10 By A
: WORD IN THE CONTROLLER TABLE ON WHICH THE DRIVE EXISTS.

'

3 THE FIRST TABLE IS POINTED TO 8Y THE CONTENTS OF DTABS.

‘--

DT.UNT = 000077 1 LOGICAL UNIT NUMBER OF DRIVE
DT.AVL = BIT1S t SET WMMEN NOT AVAILABLE FOR TESTING
0.1IM = BIT14 1 INITIAL WRITE

0.DCY = BIT13 s+ DIAGNOSTIC CYLINDERS
D.ECC = BIT12 s+ ECC CORRECTION ENABLED
D.RO s BIT11 : READ OMLY

D.w0 « BIT10 ; WRITE OMLY

D.RET = BIT9 : RETRIES ENABLED

D.CviL. « BITS 1 START/ZEND CYLINDERS SPECIFIED
0.SEQ@ = BITé 3 SEQUENTIAM. ACCESS

0.8€ = 8ITS ;s BEGIN/END SLOCKS USED
D.TR = 8174 s WEN D.8E=0: 1 - TRACKS., 0 - GROUPS
D.uC « BIT3 3 WRITE CHECKS ENABLED
D.MCA = BIT2 : ALWAYS WRITE CHECK

0.0C « BIT}1 1 DATA COMPARES ENABLED
0.0CA = BITO ; ALMAYS DATA COMPARE
ODEF o D.ECC+D.WC+D.DC+D.RET 1 DEFMAT D.PRM

0.ZERO = BIT15.8I77.D.IW s BITS TO BE CLEARED

TABLE 1 STARY A TABLE DEFINITION
ITEN D.DRV 2 <ORIVE NADER>

ITEM D.UNIY 2 <LOGICAL. UNIT NUMBER>

ITEM D.PRM 2 <SOFTHWARE QUESTION FLAGS»

ITEM D.PAT e <DATA PATTERN NIMBER>

ITEM 0.68 2 <BAD BLOCK COUNT>

ITEN 0.8801 4 <BAD B8LO0CK 1>

ITEM D.8802 4 < 2>

ITEM D.8803 4 < L 3

ITEM 0.8804 4 < 4>

ITEM 0.8805 4 < 5>

ITEM D.B806 4 < 6>

ITEM D.BBO7 4 < 7>

ITem 0.6808 4 < 8

ITEM 0.8809 q < 9>

ITEM D.BB10 4 « 10>

ITEM D.BB11 4 ¢ 11>

ITEM D.BB12 4 < 12>

ITEM 0.8B813 [} < 13>

ITEM D.6814 4 < 14>

ITEM 0.8815 [ ¢ 15>

ITEM 0.8816 4 < 16>

ITEM D.BEC 4 <BEGIN/END SET COUNT>

ITEM D.BGN1 4 <BEGIN BLOCK 1>

ITEM D.END1 4 <END>

SEQ 0109
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DRIVE TABLE DEF INITIONS

59
60
6l
62
63
64
65
66
67
68
69
70
71
72
73
74
75
77
78
79
80
81
82
83
84
85
86
87
a8

002146
002146
002146
002146
002146
002146
N02146
002146
002146
0021486
002146
002146
002146
002146
002146
002146
002146

002146

000040
001000

OFFSEY TO DOMMNLINE LOAD PROGRAM SIZE
OFFSET TO SIZE OF OVERLAY
OFFSET TO FIRST WORD OF MAIN PROGRAM

ITEM D.BGN2 4 <BEGIN BLOCK 2>

ITEM D.END2 4 <END>

ITEM D.BGN3 4 «BEGIN BLOCK 3>

ITEM D.END3 4 <END>

ITEM D.BGNeA [ ) <BEGIN BLOCK 4>

ITEM D.END4 4 <END>

ITEM D.BCYL 4 <BEGIN CYLINDER>

ITEM D.ECYL 4 <END CYLINDER>

ITEM D.XFRW 2 <MEGABITS WRITTEN COUNT>
ITEM D.XFRR 2 <MEGABITS READ COUNT>
ITEM D.HERR 2 <HARD ERROR COUNTER>
ITEM D.SERR 2 <SOFT ERROR COUNTER>
ITEM D.SEEK 2 <NUMBER OF SEEXS X1000>
ITEM D.ECCC e <ECC COUNTER>

ITEM D.SERN 6 <DRIVE SERIAL NUMBER>
ITEM D.SKER 2 <SEEX ERROR COUNT>
ITEM D.HDAS 8. <HDA SERIAL NUMBER>
END D.S1ZE <SIZE OF DRIVE TABLE IN BYTES»
:

H DM PROGRAM HEADER DEF INITIONS

;

DMTRLN = 0 :
DMOVRL. = & 3
DMMAIN = 40 H
DMFRST = 1000 3

ADDRESS START OF HEADER IN OM FILE

SEC 0110
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GLOBAL DATA SECTION

JONE N -

o

002146
C02146
002146
002150
002132
002154

002156
002160
002162
002164
002166
002170
oRi72
002174
002176

002200

002202

002210
002212

002214

002244
002246
002250
0022352

002254

002260
002262

002270
002272
002274
002276
002300
002302
002304

000002
000010

.SBYTL GLOBAL DATA SECTION

e
L

SEQ 0111

THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED
IN MORE THAN ONE TEST,

ERRTBL

LSERRTBL : :

ERRTYP: :
ERRNDBR : :
ERRMSG: :
ERRBLK: :

FFREE:: .
FSIZE:: .

FMENM:
FMENS:

DTABS:: .
CTABS:: .
CTRLRS: .

TSTTAB:

OMPROG: .
IFLAGS::

ICONT
INESY
ISTRY
ISTRTH

BRSAV:
PAT16C:
PAT16WM:

L L] L ] L]

o
=
OQOO0OO0VOOOO0DOM M

-

533588888588

=t 1=t o (s Pt ot Pt Pt

5558

o000

0O00

- Be @8 T b - W O o - &> G 00 99 98 B O W &

IN
COPY OF FFREE AT END OF IMIT SECTION
COPY OF FSIZE AT END CF INIT SECTICN
STARY OF DRIVE TABLE STORAGE
START OF CONTROLLER TABLE STORAGE
COUNT OF CONTROLLERS IN PTABLES
POINTER TO 1ST CONTROLLER TABLE
START ADDRESS OF OM PROGRAM

FLAGS FROM INIT COOE

CONTINUE EVENT FLAG

RESTART FLAG

STARY FLAG

START FLAG HOLD FOR DMRQ4 ROUTINE

NUMBER OF TEST EXECUTING

NUMBER OF UNITS TO RUN AT ONE TIME
NUMBER OF UNITS STILL RUNNING
COUNTER OF UNITS UNDER TEST
INTERRUPT RECEIVED FLAG

YEMPORY STORAGE FOR GMANI RESPONSES

4 ENTRIES
FOR CONTROLLER
CSR

ADORESSES
STORE COMPUTED BR LEVEL AND VECTOR

VOUNT LS WORDS IN DATA PATTERN 16
WORD SEQUENCE FOR DATA PATTERN 16




54 002306
55 002310
56 002312
57 002314
S8 002316
60
61
62
63

6S 002320
67 002324

as

85
86
87
88
89 002346
90 002350
91 002352
92 002354
93 002356
94 002360
95
9%
97 002362
98 002364
107
109
110
111
112
113 002366
114 002370
115 002372
116

000000
000000
000000
000000

007452

015710

000000
015722
000000
015742
000000

000000
000000

001060

KW.CSR: .

KW.BRL :
KW.VEC:
KW.MZ:
KW EL:
STIME:

NXMAD :

PTYPE:
TTYOUT:

LBUFS:
LBUFN:
LOUFE:
L8SIZ

OO000O0

KWll CLOCK CONTROL

3

e POV Se e e O

.BLKW
. BLKH
.BLKW
. Bl-K“
. BLK“

@

3
OO*

BYTE
BYTE
"EVEN

19
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GLOBAL DATA SECTION

SEQ 0112

CSR OF CLOCK

B8R LEVEL

VECTOR

HERTZ (30. OR 60.)
ELAPSED TIME

STATISTICAL REPORT TIMER

SET TO -1 BY NON-EXISTANT ADDRESS

TERMINATOR FOR ASCIZ STRING

DATA TO BE SENT AND RECEIVED BY CONTROLLER INITIALIZATION

gSP.SI.
RSP.S2
0

gSP.SS
RSP .54

0
0

e W Y0 P R 9 B

ERROR LOG CONTROL WOROS

.BLKHW 1
.BLKW 1

- o o8 Be

1S7 WORD RESPONSE CHECX ROUTINE
1ST WORD TO SEND TO SA RE“ISTER
2ND WORD RESPONSE CHECK ROUTINE
TO SEND TG SA REGISTER
RESPONSE CHECK ROUTINE
T0 SEND TQO SA REGISTER
4TH WORD RESPONSE CHECK ROUTINE

LOCATION TO SAVE STEP 4 VALUE
LOCATION FOR STEP BIT MASK

STARY ADDRESS OF LOG/ZERO IF NONE
ADODRESS FOR MORE DATA FOR LOG

LAST ADDRESS AVAILABLE FOR LOG DATA
LENGTH IN WORDS OF ERROR LOG
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GLOBAL TEXT SECTION

WRNOVNEGIN -

21
22
23
24
28
31
33
35
57

39

42
45
47
48
49
67
69

76
78

002374
002374
002374

002420
002420
002420

002462
002465

002547
002572

002603
002672
002747
003042
003074
203121
003150
003246
003356
003403
003456

003533
003552
003573

114

103

040
101

045
045
042
104
104
042
116
116
116
116
116
116
116
045
116
042

042
042

117

132

040
122

124
116

071
071
040
042
042
042
042
042
042
042
123

116
110

104
040

107

.SBTTL GLOBAL TEXT SECTION

e

; THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS,
: MESSAGES, AND ASCIT INFORMATION THAT ARE USED IN
; MORE THAN ONE TEST.
-
; NAMES OF DEVICES SUPPORTED BY PROGRAM
H

DEVTYP <LOGICAL DISK DRIVE>
LSOVTYP: :

'ASCIZ /LOGICAL DISK DRIVE/

.EVEN
H
; TEST DESCRIPTION
H
LoDESC DESCRIPT <CZUDIAO UDASOA.KDASO-Q DRIVE EXER>

"" ASCIZ /CZUDIAO UDASOA,.KDAS0-Q DRIVE EXER/

.EVEN
)
; UNFORMATTED MESSAGES
TAOPT?: .ASCIZ \
INITMC: .ASCIZ \ARE YOU SURE CUSTOMER DATA CAN BE DESTROYED\
H
: FORMAT STATEMENTS USED IN PRINT CALLS
H
FRMTT: .ASCIZ \s$T\
CRLF:  .ASCIZ \#N\
ANTIM: .ASCIZ \* RUNTIME "D16%:"\
ANTIML: .ASCIZ \D9”:"\
RNTIM2: .ASCIZ \D9\
ERAME1: .ASCIZ \* ¢ & s+ ERROR PROCESSING MESSAGE STRING + & »"N\
MXFERP: .ASCIZ \N"REACHED TRANSFER LIMIT - TESTING STOPPED”N\
ERARLIM: .ASCIZ \N®UNIT “D6" REACMED ERROR LIMIT - UNIT DROPPED FROM TEST*N\
LOGM1: .ASCIZ \N"CONTENTS OF ERROR LOG: "\
LOGM2: .ASCIZ \N"END OF ERROR LOG"N\
LOGMS: .ASCIZ \N"ERROR LOG IS EMPTY“N\
TOUARN: .ASCIZ \N"MANUAL INTERVENTION NOT ALLOWED. USING DEFAULT PARAMETERS"N\
INITWA: .ASCIZ \N"CUSTOMER DATA WILL BE DESTROYED ON:“NSS*UNIT*S3“CONTROLLER"S3~DRIVE “N\
INITUB: .ASCIZ \#SSHD25SE6#06HSENDINN
MESSG: .ASCIZ \N"UNIT "D6" CONTROLLER AT "016" DRIVE "D9S\

NOCLOCK: .ASCIZ \”NO LINE CLOCK AVAILABLE FOR TIMING EVENTS"N\

BASNO: .ASCIZ \"MOST PROGRAM"\
BASNA: .ASCIZ \“DISK EXERCISER"\
BASL1: .ASCIZ \" DM PC:"012\

SEQ 0113
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GLOBAL TEXTY SECTION

NN\

79
80
81
82
83
84
85
86
87
..}
92
93
94
95
9%
100
101
102
103
104
127
128
129
130

003611
003637
003654

003655

003665
003666
003666
003666

131 005252

132
133
134
135
136
143
144
146
147
148
149
150

151
152
153
154
156
157

005464
005562
005573
005603
003640
005725
005777
006033
006100
006203

006320
006405
006434
006471

042
042
000

122

042
122
122
i22

122
122
042
042
042
116
122

122
122
122

122

042
Na2
122
042
122
042
123
122
042

123
123
042
042

040
040

040
040

122

BASLZ:
BASLS:

BAS:

BASLN:

X1A:
X2A:
X3A:
X8A:
xX2:
x3:
X4 :

X6:
Xi4:

X31:

X32:
XSS

.ASCIZ
.ASCIZ
.BYTE O

.ASCI2

StQ 0114
\* CONTROLLER AT 016\
\" DRIVE "D
i NULL TO PRINT NOTHING
\R6R6RE6RE\ + FORMAT FOR BASIC LINE OF ERROR MESSAGE

\*INVALIO ANSWERS GIVEN TO THE HARDWARE QUESTIONS "N\

\RSRE"TWO UNITS SELECT THE SAME ORIVE "N\

\RSRG“MORE THAN 4 DRIVES SELECTED ON THMIS CONTROLLER“NN

\R4*NOT ENOUGH MEMORY TO TEST TME UNITS SELECTED"N\

\*RESTART PROGRAM AND TEST FEWER UNITS AT A TIME"N\

\R4“TABLE CONSISTANCY ERROR. PLEASE RE-LOAD PROGRAM”"N\
\RS*CONTROLLER IS NOT SUPPOLR, ) BY THIS DIAGNOSTIC PROGRAM. “N\
::“:%SLE’:??)‘ REQUIRES A UDASOA (MODEL 6. MICROCODE VERSION"\
\"OR A KDA50-G (m 13, MICROCODE VERSION AT LEAST 0)"N\
\N"CONTROLLER REPORTED MODEL. CODE ~D4~ AND MICROCODE VERSION "D4AN
\RS*ND INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES "N\
\"ASSUME PROGRAM IS HUNG”N\

\RS"MESSAGE OUFFER RECEIVED FROM DM PROGRAM WITH UNKNOWN REQUEST NMUMBER N\
\RS*DM PROGRAM ASKED FOR DATA ON UNKNOWN ORIVE “N\

\RS“NO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS "N\
\"WHILE LOADING DM PROGRAM“N\

\RS“MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS"N\

\*CHECK BUS SELECTION SWITCHES ON CONTROLLER PROCESSOR MODULE "N\

\RS“FATAL CONTROLLER ERROR "NR8\

\"USE DIAGNOSTIC PROGRAM CZUDHO TO DIAGNOSE FAILURE “N\

\RS*FATAL ERROR REPORTED B8Y CONTROLLER"NRS\

\"MESSAGE BUFFER CONTAINS: "N\

\$3016510165101651016510165101651016N\

\RS~RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN EXPECTED DATA"NN
\*EITHER CONTROLLER RETURNED ERROR STATUS OR PACKET WAS RECEIVED INCORRECTLY"

\S3*COMMAND PACKET SENT~S6"RESPONSE PACKET RECEIVED"N\
\S$60165101651401651016N\

\*SA REGISTER CONTAINS: “O16N\

\*REPLACE CONTROLLER PROCESSOR MODULE "N\
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SEQ 0115
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GLOBAL ERROR REPORT SECTION

-
(V. X: RVY. JV. I ¥V T V¥

s
<O

18
19

21

AT S

£8 I3

W
-~

40
100
101
102
103
1G4

105
106

C06540
006540

006652
006652
006652
006662

104423

104423

104423

104423

104423

104423

.SBTTL GLOBAL ERROR REFORT SECTION

LR

; THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS USED
; 8Y MORE THAN ONE TEST TO OUTPUT ADDITIONAL ERROR INFORMATION. PNTB
; (BASIC) AND PNTX (EXTENDED) CALLS ARE USED TO CALL PRINT SERVICES.

BGNMSG ERROO2
ERROO2: :

PNTB
ENDMSG
L10002:

TRAP

BGNMSG ERROO3
ERROOS: :

PNTB
ENDMSG
L10003:

TRAP

BGNMSG ERROO4A
ERROCM : :

PNTB
ENDMSG
L10004 :

TRAP

BGNMSG ERROOS6
ERROOG : :

PNTB
ENDMSG
L10005:

TRAP

B8GNMSG ERRO14
ERRO1A: :

PNTB
ENDMSG
{.10006:

TRAP

BGNMSG ERRO30
ERRO30: :

PNTB
ENDMSG
L10007:

TRAP

BGNMSG ERRO31
ERROSL::

PNTB
ENDMSG

X2, #X2RA

CIMSG

X3, #X3A

C#MSG

X4

CmnsSG

) (]

C#MSG

X14 ,R3,R1

C#MSG

XFCE,R1

CH$MSG

X%
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GLOBAL ERROR REPORT SECTION

107
108 006664

109 006664
110 006674
111 006700

112
113 006702

114 006702
115 006706

116
117 006710

118 006710
119 006720
120 006724

121
122 006726

123 006726
124 006736

125
126 006740

127 006740
128 0067350

129
136 006752

137 0067352
138 006764

140

141 006766
142 006776
143 007000
144 007004
145 007006
146 007012
147

148 007016
149 007042
150 007046

104423

004737

104423

004737

104423

004737

104423

104423

104423

104423

010401
062701
010402
062702
012703

062701
062702

007060

006766

007060

000020

000014

L10010:
TRAP

BGNMSG ERRO32
ERRO32: :
PNTB

CALL
ENDMSG
L10011:

TRAP

BGNMSG ERRO3S
ERRO33: :
CALL

ENDMSG
L10012:
TRAP

BCNMSG ERRO3S
ERRO3S: :
PNTB
CALL
ENDMSG

L10013:
TRAP

BGNMSG ERRO3S
ERRO36: :

PNTH
ENDMSG
L10014:

TRAP

PNTB
ENDMSG
L10015:

TRAP
BGNIMSG ERRO4O
"PNTB

TRAP

PNTPKL : PNTB

C$MSG

X352
MSGPKT

C#MSG

PNTPKT

CIMsSG

X35
MSGPKT

C4MSG

X36

CnsG

X38

C4MSG

X40,R2

CnsG

XPKXT1

R4 ,R1
#HC . CPK,R]
R4 ,R2
OHC . MPK ,R2
#12. .R3

XPKT2,2(R1),.(R1),2(R2),(R2)
o4 ,R1
4 ,R2

SEQ 0l16
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GLOBAL ERROR REPORT SECTION

151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

187

007052
007054
007056

007060
007070
007074
007100
007104
007146
007152
007154
007156

007160
007160
007160
007164
007166
007172
007176
007200
007204
007242
007242
007246
007256
007262
007264
007266
007272
007276
007300
007302
007304
007312
007316
007316
007316

005303
001360
000207

016504
062704
012703

062704
005303
001353
000207

013702
006302
012703
005764
100002
012703

004737

062704
012402
006302
063702
067702
105712
001001
005202
012737
004737

104423

000014

000016

002202
003637

003654

016236
000006

€02176
172700

207522
007676

002342

0EC
BNE
RE TURN

MSGPKT: PNTB
MOV
ADD
MOV

MSGPKL: PNTB
ADD
0eC
BNE
RETURN

BGNMSG ERR. TN

ERR.TN::
MOV
ASL
MOV
TST
BPL
MOV

1¢: PNTB

CALL
PRINT

MOV
ASL

TSTB

BNE

INC
NCON: MOV

CALL
ENDMSG
L10017:

TRAP

N9

3
PNTPKL

XMSG1
C.HCOM(RS).R4
oHC .BF2,.R4
#5,R3

XMSGe,(R4),2(R4),4(R4),6(R4),8.(R4),10.(R4),12.(R4)

014 . R4
R3
MSGPKL

TNUM, R2
R2

#BASL3 ,R3
4(R4)

14
#8AS,R3

at W S0 e P

ERROR REPORT ROUTINE

GET TEST NUMBER

DOUBLE

GET ADDRESS OF DRIVE PRINT LINE

CHECK IF DRIVE NUMBER GIVEN
BRANCH IF SO

BASLN, TNAMES -2(R2 ), #BASL1, (R4),#BASL2, (RS) .R3,4(R4)

ASSUME C.UADR EQ O
RNTIME

#CR

6, R4

(R4). ,R2

R2

DMPROG, R2

S8DMPROG ,R2

e @6 W B8 VY BF Ve W o B Bs B

GET RUNTIME PARAMETERS
ADVANCE TO NEW LINE
SEY R4 TO POINT TO MESSAGE POINTER
GET MESSAGE POINTER
DOUBLE TO MAKE BYTE OFFSET
ADD TG START OF MESSAGE STRINGS
ADD SIZE OF MAIN PROGRAM
CHECK FIRST BYTE
IF ZERO

INCREMENT TO NEXT BYTE
CHANGE TO EXTENDED OUTPUT
OUTPUT ACCORDING TO STRING

Stw .
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SEQ 0118

1 .SBTTL GLOBAL SUBROUTINES SECTION
P
3 pos
4 FMERR - MEMORY ALLOCATION ERROR
S
6 THIS ROUTINE PRINTS A SYSTEM FATAL ERROR AND EXITS THE TEST
4 --
8
9 007320 FMERR: ERRSF 4, ,ERROO4
007320 104454 TRAP CSERSF
007322 000004 .MORD &
007324 000000 LMORD O
007326 006574 .WORD ERROO4
10 + DO CLEAN-UP TRAP
11 007330 DOCLN
5 007330 104444 TRAP CSOCLN
1
13 jos
14 : ALOCM - ALLOCATE A BLOCK OF FREE MEMORY. REPORT ERROR 1IF MEMORY
15 : EXHAUSTED.
16 3
17 : INPUTS:
18 ; R1 - NUMBER OF WORDS TO ALLOCATE
19 3 FFREE - FIRST FREE WORD IN MEMORY
20 3 FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS
21 3 OUTPUTS:
22 s R1 - ADDRESS OF FIRSY WORD OF ALLOCATED MEMORY
23 3 FFREE - NEMW FIRST FREE WORD IN MEMORY
g 3 FSIZE - SIZE OF FREE MEMORY LEFT AFTER ALLOCATION
3
26 : SYSTEM FATAL ERROR WILL OF REPORTED IF NOT ENOUGH MEMORY AVAILA3LE
g; : AND ENTIRE PROGRAM WILL OFE STOPPED.
'—.
29
30 007332 ALOCM: PUSMH <FFREE > s SAVE FFREE AT ENTRY
31 007336 160137 002160 SUB R1,.FSIZE ;3 REDUCE SIZC OF FREE MEMORY
32 007342 002766 . B FMERR ; REPORT ERROR IF NOT ENOUGH MEMORY
33 007344 060101 ADD R1,.R1 ;1 CHANGE WORDS T0 BYTES
34 007346 060137 002156 ADD Rl .FFREE 1 CALCRATE NEW START OF FREE MEMORY
35 007352 POP <> ; GET START OF ALLOCAYED MEMORY
;_6’ 0073%4 000207 RE TURN
38 g
39 : HCOMM - ALLOCATE MEMORY FOR HOST COMMUNICATION AREA AND PACKET
40 3 BUFFERS WITHM ONE DESCRIPTOR IN EACH RING. THIS SUBROUTINE IS CALLED
:;1! : AFTER INITIALIZING A CONTROLLER WITH SA MSG=0 AND SA.(10-0.
$
43 5 INPUTS:
44 : RS - ADDRESS OF CONTROLLER TASLE
45 3 oUTPUTS::
46 : CONTROLLER TABLE POINTING TO MOST COMMUNICATION AREA,
47 3 RING POINTERS TO PACKETS,
‘g 3 R4 - ADDRESS OF HOST COMMUNICATION AREA
4 -
S0
51 007356 012701 000146 HCOMM: MOV #<HC .S512>/2,R1 1 GEY SIZE OF AREA TO ALLOCATE

$2 007362 004737 007332 CALL ALOCH i ALLOCATE THE MEMORY
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53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

83

00 !’ 366
on7370

007374
007400
007404
007410
007414

010104
010465

062701
010164
062701
010164
000207

110037

012701
120027
001002
012701

004777

012746
010146
012746
010600
104417
062706
000207

012746
010146
012746
010600
104414
062706
000207

012746
010146
012746
010600
104415
062706
000207

012746
010146
012746
010600
104416
062706
000207

000014
000020
00004

000000
000010

002344

002541
000015

172674

002344

A

PRINTC:

1¢:

PX:

PS:

MoV
MOV
ADD
MOV
ADD
MOV
RETURN

PRINTC - PRINT A CHARACTER

ClO
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R1,R4
R4 ,C.HCOM(RS)

ol . MPK ,R1
R1,HC.MSG(Ra)

@<HC ,CPX -MC . MPX> ,R]

R1,MC.CMD(R4)

CALL WITH MACRO PRINT

3%3

z 38

AZ333333AE333333A3
sgg 3 t 23

§§§§§

RE3
8%
3

533383

it
3

RO, TTYOUT
<R}l>
FRMTT R
RO, CR

i
OCRLF ,R1

GPTYPE
<R}1>

R1,87TYOUT
oTTYOUT, -(SP)
Rlo ‘(9)

.20 ‘(”)

SP RO

CSPNTF

%, 5P
R1,8TTYOUTY

Rl. '(9)
.20 '(9)

R1.0TTYOUT
ﬂl. ‘(9)
.2' '(9)
SP,RO
CHPNTX
#6,SP

R1,8TTYOUT
eTTYOUT, -(SP)
nlc '(y)

GET ADDRESS OF HOST COMM AREA

PLACE BEGINMING ADRS OF HOST COre
AREA IN THE CONTROLLER TABLE

COMPUTE START OF MESSAGE PACKET

PLACE IN RING

COMPUTE START OF COMMAND PACKET

PLACE IN RING

SAVE CHARACTER FOR TTY OQUTPUT

GET FORMATTED ASCIZ STRING STATEMENT

IF NOT A CARRIAGE RETURN, THEN

PRINTY SOME OTHER CHARACTER, ELSE

GET FORMATTED ASCIZ STRING STATEMENT
GO PRINV CR-LF.

PRINT THE ASCIZ STRING,

SEQ 0119
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86
ar
88
89
%0
91
9%
93
9
95
9%
97
98
44
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

007372
007600

007602
007610

007612
007620

007622

007630
007640
007642
007544
007650
00765
007656
007672
007674

012737
000413

012737
000407

012737
000403

012737
012102
010604
062704
004737

062006
000110

007452

007476

007522

007546

000012
007676

002342

002342

002342

...

'..

LPNTF ;

LPNTB:

LPNTX:

LPNTS:

LPNT:

L 4
L 4

---u“““.‘“-““".-“.’.’““““““-."..‘.-.l

PRINT FORMATTED MESSAGE
CALL WITH MACRO PNT, PNTF, PNTB, PNTX, OR PNTS

MOV oPF ,PTYPE

R LPNTY

MOV oP8 ,PTYPE

B8R LPNT

MOV X, PTYPE

BR LPNT

MOV #PS . PTYPE

PUSH <R2,R3,R4 RS>

MOV (R1).,R2 3 GET ADDRESS OF ASCIZ STRING

MOV SP,R4 s COMPUTE ADDRESS OF 1ST ARGUMENT AND
ADO 012,.R4 1 SAVE IT IN R4,

PUSH <«R}> 1 SAVE R1 ON THE STACK

CALL OSTRNG 1 PRINT THE FORMATTED MESSAGE

POP <RO,R3,R4,R3,R2,R1> 1 RESTORE REGISTERS FROM STACK

ADD (RO).,SP t ADJUST STACK POINTER OVER ARGUMENTS
P 8RO ; RETURN

OSTRNG - OUTPUT A MESSAGE ACCORDING TO A FORMAT STRING
FORMAT OF THE ASCIZ STRING IS AS FOLLOWS:
CHARACTERS ENCLOSED IN QUOTES ARE TO BE PRINTED AS THEY ARE.

OTHERWISE CODE IS A SINGLE LETTER FOLLOWED BY AN OPTIONAL DECIMAL

NUMBER ;

- PRINT OCTAL NUMBER. N REPRESENTS SIZE OF BINARY NUMBER PASSED
IN PARAMETER IN BITS. MAY BE IN RANGE 1 TO 32. IF N>16, TWO
PARAMETER WORDS ARE USED, OTHERMISE ONLY ONE WORD. 'EADING ZEROS
ARE PRINTED. N IS ALMAYS SPECIFIED.

- PRINT UNSIGNED DECIMAL NMUMBER FROM N BIT PARAMETER. LEADING

mzenosm ,.5 NOT PRINTED. A 16 BIT MUMBER EQUAL TO ZERO WILL

- PRINT HEX NMUMBER FROM PARAMETER OF N BITS. IF N>16 TWO

PARAMETERS ARE USED, OTHMERWISE ONLY ONE PARAMETER. LEADING

ZEROS ARE PRINTED.

PRINT N SPACES. N ASSUMED TO BE 1.

- STARY NEW LINE (CR-LF SEQUENCE). N ASSUMED TO BE 1.

- PRINT N ASCII CHARACTERS FROM PARAMETERS, N ASSUMED TO BE 1.

N/2 PARAMETER WORDS USED.

- EXECUTE ROUTINE ON. N MUST BE GIVEN AND DEFINED IN HOST PROGRAM.

A NULL CHARACTER MEANS END OF MESSAGE. A NULL AS FIRST CHARACTER IN
STRING MUST BE IGNORED.

INPUTS:

2 332 3 %
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SEQ 0121

143 ' R2 - ADDRESS OF START OF FORMAT STRIMG
144 3 R4 - ADDRESS OF PARAMETERS
145 i QUTPUTS:
146 ' R2 AND R4 UPDATED TO END OF STRING AND PARAMETERS
147 -
148
149 007676 112201 OSTRNG: MOVB (R2).,R1 1 SEE IF TERMINATOR IN ASCIZ STRING,
150 007700 001421 8Ea OSTRE s EXIY
151 007702 012700 010202 MOV SERRC RO 1 GET PGINTER TO CHARACTER TABLE
152 007706 120110 NCONS: CMP8 R1,(RO) t+ COMPARE CHARACTER WITH TABLE ENTRY
153 007710 001407 8EQ NCONF + SRANCH IF MATCH FOUND
154 007712 105720 TSTB (RO). : INCREMENT POINTER
155 007714 001374 BNE NCONS ; CONTINUE SEARCHM IF NOT END OF TABLE
156 007716 PNTF ERRME L 3 REPORT BAD CONTROL CHARACTER
157 007726 000406 B8R OSTRE !
158 007730 162700 010202 NCONF: SUB ®ERRC ,RO ; GET INCREMENT INTO TABLE
159 007734 006300 ASL RO 1 DOUBLE TO WORD COUNT
160 007736 004770 010214 CALL GERRO(RO) : DISPATCH TO PRINT ROUTINE
161 007742 000755 BR OSTRMG s GET NEXT
162 007744 000207 OSTRE: RETURN
163
164 H
165 3 CONTROL CHARACTER WAS A QUOTE, SO PRINT ALL CHARACTERS TO
166 3 THE NEXT QUOTE.
lg; 3
1
169 007746 112200 CON.QU: MOVB (R2)+.RO s GET CHARACTER
170 007750 120027 000042 o, o] RO, &' " ; CHECK IF ENDING QUOTE
171 007754 001403 8EQ CON. QX s IF SO, GO GET NEXY CONTROL CHARACTER
172 007756 PRINT RO
173 007762 000771 B8R CON.QU 3 CONTINUE PRINTING
174 007764 000207 CON.QX: RETURN
176
H
177 s CONTROL CHARACTER WAS AN 'A', SO PRINT ASCII CHARACTERS FROM
178 : PARNETERS.
1;3 3
) ¢
183 007766 004737 013314 CON.A: CALL GETCONT : GET COUNT OF CHARACTERS
182 007772 CON.AL: PRINT (R4). 3
183 010000 005301 0EC R1 ; COUNT THE CHARACTERS
164 010002 001373 ONE CON.AL t+ PRINT UNTIL COUNT REACHES ZERO
185 010004 032704 000001 817 o1 ,.R4 ;+ CHECKX IF R4 NOW 0DOD
186 010010 001401 8EQ CON.A2 ;
187 010012 005204 INC R4 1 IF SO, INCREMENT TO NEXT EVEN ADDRESS
igg 010014 000207 CON.A2: RETURN ; NOW GET NEXT CONTROL CHARACTER
190 i
igé ; CONTROL CHARACTER WAS A ‘D', SO PRINT A DECIMAL NUMBER.
i
193
194 010016 912701 000012 CON.D: MOV #10. ,R1 31 LOAD RADIX
195 010022 004737 013372 CALL PNTNUM 1 PRINT NUMBER
196 010926 000207 RETURN ; NOM GET NEXT CONTROL CHARACTER
197
198

199 : CONTROL CHARACTER WAS AN ‘H', SO PRINT A HEX NUMBER,
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200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
e2l
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
232
253
234
255
256

010030
010034
010040

010042
010046
010052

010054
010060
010070
010072
010074

010076
010102
010106
010110
010112
010116

010120
010130
010132

010134
010140
10150
010152
010154

010136
010160
010162

012701
004737
000207

012701
004737
000207

004737

005301
001372
000207

004737
020127
101004
060101
004771
000207

000207

004737

005301
001372
000207

012656
012704
013002

000020
013372

000010
013372

013314

013314
000011

010154

013314

CON.H: MOV 016, R1 1 LOAD RADIX
CALL PNTNUM + PRINT NUMBER
RETURN s NOW GET NEXT CONTROL CHARACTER
: CONTROL CHARACTER WAS AN '0’, SO PRINT AN OCTAL NUMBER,
3
CON.O: MOV 8. .R1 s+ LOAD RADIX
CALL PNTNUM i PRINT NUMBER
RETURN ¢ NOW GET NEXT CONTROL CHARACTER
: CONTROL CHARACTER WAS AN 'N', SO PRINT A CARRIAGE RETURN-LINE FEED.
i
CON.N: CALL GETCNT ; GET COUNT
CON.N1: PRINT #CR :
DEC Rl ; COUNT THE SEQUENCES
BNE CON.N1 }
RETURN ; NOM GET NEXT CONTROL CHARACTER
: CONTROL CHARACTER WAS AN ‘R’', SO CALL ONE OF THE PRE -PROGRAMMED
3 ROUTINE .
3
CON.R: CALL GETCONT 1} GEY ROUTINE NUMBER
o R1,.0ERR.S2 1 CHECK IF DEFINED ROUTINE NUMBER
oMl CON.R1 :
RDD Rl.R1 : DOUBLE COUNT TO GET WORD INDEX
CALL SRR .TB-2(R1) s CALL ROUTINE
RETURN ; NOW GET NEXT CONTROL CHARACTER
CON.R1: PNTF ERRMEL 1 REPORT BAD MESSAGE STRING
POP Ri 1 FIX THE STACK
RETURN
: CONTROL CHARACTER WAS AN ‘S’ , SO PRINT SOME NUMBER OF SPACES.
3
CON.S: CALL GETCNT :+ GET COUNT
CON.S1: PRINT <8 > 3
DEC R1 ;1 COUNT THE SPACES
CON.S1 3
:

ERR.TB: .WORD CALR1

ge‘mm NOW GET NEXT CONTROL CHARACTER

PRE -PROGRAMMED ERROR ROUTINE DISPATCH TABLE

1 CALL ALTERNATE PRINT STRING IN DM PGM
.WORD CALR2 1 PRINT AN SDI DIAGNOSE RESPONSE
.WORD CALR3 + DECIDE WHETHER TO PRINT RBN
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GLOBAL SUBROUTINES SECTION

257
258
239
260
261
262
263
264
6.
266
a7.
275
276

277
278
279
280
281
282
283
204
285
286

287

3338

38

EREEIR LI}

010164
010166
010170
010172
010174
010176

03 3200
Q’ 2200

010202
010203
010204
012205
010206
010207
010210
010211

010212

010214
010216
010220
010222
010224
010226
010230
010232

013016
013072
013150
013164
013202
013220

000011

003552

042
101
104
110
117
116
122
123

007746
007766
010016
010030
010042
010054
010076
010134

.WORD CALR4 t PRINT BASIC LINE W/0 CONTROLLER ADOR.
.MORD CALRS 1+ PRINT BASIC LINE W/ CONTROLLER ADDR.
.WORD CALRG i1 CALL ALTERNATE PRINT STRING IN POP-11
.MORD CALR? 1 PRINT "REPLACE PROCESSOR MODULE~
.WORD CALRS 1 PRINT "SA REGISTER CONTAINS XXXXXX*
.WORD CALRS 1 REPRINT LAST NUMBER
ERR.SZ + <, -ERR.TB>/2
TNAMES :
.WORD BASNA
: CONTROL CHMARACTER TABLE
:
ERRC: .BYTE 'e
BYTE 'A
.BYTE ‘D
.BYTE 'H
.BYTE ‘0
.BYTE 'N
.BYTE 'R
.BYTE ‘S
.BYTE O tFOLLOW WITH A NULL BYTE
.EVEN
: ROUTINE ADODRESS TABLE
:
ERRD: MORD CON.QU
.MORD CON.A
.MORD CON.D
WMORD CON.H
.MORD CON.C
.WORD CON.N
.WORD CON.R
.WORD CON.S

SEQ 0123
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SEQ 0124

1
g 1
(

4 t TINIT - INITIALIZE VARIABLES FOR TEST

) i

€ i INPUTS:

7 : R1 - TEST NUMBER

8 3 oOUTPUTS:

9 3 OMPROG - POINTER TO START O DM PROGRAM IN MEMORY
10 3 LBUFS - CLEARPED (DELETES ERROR LOG)

11 H TNUM - TEST NUMBER FROM R1

ig H ALL REGISTERS CLOBERED

3--

14

1S 010234 TINIT:

16 010234 010137 002202 MOV R1, TNUM + SAVE TEST NUMBER

17 010240 004737 016134 CALL RESET ¢+ RESET ALL CONTROLLERS
19 010244 005037 002366 CLR LBUFS ;1 CLEAR ERROR LOG BUFFER POINTER
21 010250 013737 002162 002156 MOV FMEM,FFREE : INIT FREE
22 01025 013737 002164 002160 MOV FMEMS ,FSIZE : INIT FSIZE
23 010264 006301 ASL R1 s R1 IS WORD INDEX
24 010266 016137 010274 002176 MoV READOT -2(R1 ),0MPROG ;1 STORE ADDRESS OF DM TEST INTO OMPROG
gz 010274 000207 RETURN
27 010276 READDT :

34 010276 0000006 .MORD  TEST4
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OB YO NN -

010300
010304

010310
010314
010322
010322
010326
010334
010340
010342
010342
010346
010350
010334
010360
010364

010366

010372

010137
005037

013705
013737

005065
116537
005765
100405

004737
001402
003237
062705
005337
01356

005737

000207

002204
002206

002174
002204

000012
000002
000002
014376
002206

000034
002210

002206

002210

002074

LOOM

LONEXT :

RUNDIt - LOAD AND RUN A DM PROGRAM IN THE CONTROLLERS, RETURN WHEN ALL
OM PROGRAMS HAVE TERMINATED.

SAVE NUMBER OF UNITS TO RUN
CLEAR NUMBER OF UNITS RUNNING

GET CONTROLLER TABLE ADDRESS
SET COUNTER OF UNITS

SEE IF UNIT 70 BE TESTED
IF NOT, DON'T LOAD THIS UNIT

IF ERROR, GO TO NEXT CONTROLLER
IF NO ERROR, COUNT UNIT RUNNING
MOVE TO NEXT CONTROLLER TABLE
CHECK IF MORE CONTROLLERS

LOAD NEXT CONTROLLER

INPUTS :
R1 - NUNBER OF CONTROLLERS TO TEST
RS - POINTER TO FIRST CONTROLLER TABLE
IMPLICIT INPUTS:
UTPUTS DMPROG - POINTER TO START OF DM PROGRAM IN MEMORY
"2 SET IF NO CONTROLLERS SUCCESSFULLY STARTED
R1-RS - CONTENTS DESTROYED
MOV R1,URUN '
CLR URNING :
LOAD DM PROGRAM INTO EACH CONTROLLER
MOV TSTTAB,RS :
MOV URUN, UCNT :
CLR C.FLG(RS) ; CLEAR ALL FLAGS
MOVB  C.UNIT(RS).LSLUN :
TST C.UNIT(RS) :
8MI LONEXT ‘
ASSUME CT.AVL EQ BIT1S
CALL  LOADOM : LOAD THE DM PROGRAM
BEQ LONEXT ;
INC URNING :
ADD oC.SIZE.RS :
DEC UCNT ;
BNE LOOM :
CHECK IF ANY CONTROLLERS LOADED
ST URNING : ANY UNITS LOADED?

THE DM PROGRAMS ARE NOM IN CONTROL
RESPOM MUST BE CALLED TO RESPOND TO THEIR REQUESTS

RETURN :

SEQ 0125
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VRO W -

45
47

48
49

S1
53

010374
010400
010406
010412
010420
010422
010430
010436
010440
010446

0104350
010452
010456
010460
010460
010462
010464
010466
010470

010472
010472
010476
010500
010506
010310
010512
010520
010522
010522
010524
010526
010530
010532
010534
010534
010534

010536
010542
010344

013705
013737
016504
032765
001446
116337
032765
001071
032765
001520

011503
016301
001405

104435
000036

006636
000445

005737
001416
023765
101005
001011
023765
103405

104455
000037
000000
006632
000424

104422

005737
001412
023737

002174
000014

000010

000002

002332

002330

002320

002332 002336

002210
000012

002074
000012

000012

000030

J10

HAVE TERMINATED.

RESPDM - RESPOND TO DM REQUESTS. RETURN WHEN ALL DM PROGRAMS

RS - CONTROLLER TABLE ADORESS

}

INPUTS:
RESPDM: MOV TSTTAB,RS
MOV URUN, UCNT
RESPCT: MOV C.HCOM(RS).R4
BIv7 OCT.RN,C.FLG(RS)
8EQ RSPNXT
MOV8 C.UNIT(RS),LSLUN
81T oCT .MSG,C.FLG(RS)
BNE RSPIN
81T 4CT.0MD,C.FLG(RS)
B8EQ RSPOU
]
: CHECX IF CONTROLLER STILL RUNNING
H
MOV (RS).R3
MOV 2(R3).R1
B8EQ RSPTM
ERRDF 30, ,ERRO30
TRAP CS$ERDF
LMORD 30
.WMORD O
.WORD ERRO30
BR RSPORP
3
: CHECK FOR TIMEQUT OF RESPONSE
3
RSPTM:
TSt KM.CSR
B8EQ RSPNTO
cwp Ki.EL+2,C.TOH(RS)
BHI RSPTMO
ONE RSPNTO
o K. EL,C.TO(RS)
8L0 RSPNTO
RSPTMO: ERROF 31, .ERRO31
TRAP CSEROF
.WORD 31
LMORD O
.WORD ERRO31
8R RSPORP
RSPNTO:
BREAK
TRAP C$BRK
H
H
RSPNXT: TST KW .CSR
8EQ RSPNRP
cp K. EL+2,STIME .2

GET CONTROLLER TABLE ADORESS
SET COUNTER OF UNITS
GET HOST COMM AREA ADDRESS
CHECK IF PROGRAM RUNNING
IF NOT, LOOK AT NEXT
STORE UNIT NUMBER UNDER TEST
SEE IF INTERRUPT RECEIVED
IF SO, LOOK AT PACKET
SEE IF COMMAND MAS BEEN SENT
IF NOT, SEND ONE

GEY ADDRESS OF IP REGISTER

LOOK AT SA REGISTER .

IF ZERO, CONTROLLER STILL RUNNING
ELSE, REPORT FATAL CONTROLLER ERROR

OROP CONTROLLER FROM TESTING

SEE IF A CLOCK ON SYSTEM

DON'T TIME IF NO CLOCK

CHECK HIGH WORD OF ELAPSED TIME
IF GREATER, RESPONSE TIMED OUT
IF NOT SAME, ITS OK

CHECK LOW WORD OF ELAPSED TIME
IF LESS. PLENTY OF TIME LEFT
REPORT TIMEOUT ERROR

DROP CONTROLLER FROM TESTING
»>>>>>>BREAK BACK TO MONITOR<c<cc<cc«

CHECK FOR TIME TO PRINT STATISTICAL REPORT

ANY CLOCK ON SYSTEM?
BYPASS IF NOT
CHECK MIGH WORD OF ELAPSED TIME

SEQ 0126
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S54
55
56
57
58
59

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

102
103
104
105

0103552
010554
010536
0103564
010566
010566
010566

010570
010574
010600
010602

010604
010612
010616
010620

010622
010626
010634
010636
010642
010646

010630
010656

010660
010666
010670
010670
010672
010674
010676
010700

010702
010710

010712
010716

101005
001005
023737
103401

104424

062705
005337
001302
000674

042765
005337
001347
000207

012700
032765

012700

120064
001010

032764
001004

026564
001405

104455

006702
000741

032765
001445

016401
042701

002330

000034
002210

000012

002206

000030

000037

000032

000020

007777

002334

000012

000012

000032

000020

000012

- W B

RSPPTUW:
RSPOU:

RSPPT2:

: ADD #C.SIZE RS

IF GREATER PRINT REPORT

IF NOT SAME, ITS NOT TIME YEY
CHECK LOW WORD OF ELAPSED TIME
IF LESS, ITS NOT TIME YETY

PRINT A STATISTICAL REPORT

8HI RSPRPT
BNE RSPNRP
crP KW.EL,STIME
BLO RSPNRP

OORPT
TRAP CIORPT

SWITCH TO NEXT CONTROLLER

MOVE TO NEXT TABLE

;
DEC UCNT 1 CHECK IF MORE CONTROLLERS
8NE RESPCT i LOOK AT NEXT CONTROLLER
BR RESPDM 3 LOOK AT FIRST CONTROLLER AGAIN

REMOVE A CONTROLLER FROM TESTING

8IC OCT.RN+CT .MSG,C.FLG(RS) ; CLEAR PROGRAM RUNNING

DEC URNING 1 REDUCE RUNNING CONTROLLERS COUNT
BNE RSPNXT i IF ANY STILL RUNNING, LOOK AT THEM
RETURN ; ELSE RETURN TO TEST SECTION

CONTROLLER HAS RESPONDED, LOOK AT MESSAGE PACKET
CHECK FOR PRL.ER OPCODE IN END PACKET

MOV 0P .END +0P . S50, RO GET SEND DATA END PACKET OPCODE
817 OCT.REQ,C.FLG(RS) LOOX IF SEND DATA OR RECEIVE OATA

8EQ
CHANGE TO RECEIVE DATA ENDCODE

MOV 0P .END+0P .RSD, RO
) RO, HC . MPK P ,OPCD(R4) COMPARE TO OPCODE IN END PACKE?

BNE
LOOK AT STATUS CODE

81T ST .MSK,HC .MPK+P STS(R4); CHECKX FOR STATUS CODE ST.SUC (ZERO)
BNE RSPERR 3

CHECK FOR EXPECTED REFERENCE NUMBER
o C.REF(RS),HC.MPK+P CRF(R4); CHECK IF CORRECT REF NUMBER

. W8 ¢ e Yo W

8EQ RSPPTH :
: ERROF 33, ,ERRO33 :
TRAP CIERDF
.MORD 33
MORD O
.WMORD ERRO33
B8R RSPORP : DROP UNIT FROM TESTING

CHECK IF RESPONSE FROM SEND OR RECEIVE DATA COMMANO

BIT #CT.REQ,.C.FLG(RS) i CHECK IF RESPONSE FROM DM PROGRAM
BEQ RSPOUT i LOOK AT REQUEST NUMBER IF SO

MAINTENANCE READ END PACKET RECIIVED, LOOK AT REQUEST FROM DM PROGRAM

MOV HC.BF2(R4),R1 i GET REQUEST NUMBER
81C #007777,R} i UHECK TYPE

SEQ 0127
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GLOBAL SUBROUTINES SECTION

106
107
108
109
110
111
112

113

148
149

151
152
168
169
170
17
172
173

010722
010726
010730
010736
010742
010746
010730
010750
010752
010754
010736
010760

010762
010766
010772
010776
011002
011004
011010
011012
011014
¢11016
011022

011024
011032
011040
011042
011046
011052
0110356
011062
011070

011072
011100
011100
011104
011110
011112
011116
011122

011126
011130
011132
211134
011136
011140
011142
011144

022701
001010
042764
016401
020127
103405

104455
000040
00000C
006664
000711

012700
004737
01270
004737
010403
062704
011401
012423
060101
004771
001270

042765
032765
001014
012700
004737
012700
004737
0352765
000403

042765

004737
012700
010501
062701
004737
000137

011164
000000
000000
011304
011326
011622
011652
011702

060000

170000
000206
000017

014572
000100
014732

000106

011126

000010
000020

000005
014572
000206
014732
000020

000020

014664
000264

000026
015210
010536

000012
000012

000012

200012

14:

RSPPTS

RSPOUR :
RSPOUS ;

RSPOSP :

L1O

cp #0U.SPC,R1
BNE 14
8IC #+tCO07777,HC.BF2(R4)
MOV HC .BF2(R4),R1
(o) R1,80SPSIZ
8.0 RSPPT3
ERROF 32, ,ERRO32
TRAP C4EROF
.WORD 32
WORD O
.WORD ERRO32
BR RSPORP

: MOV #0P . SSD, RO
CALL 8L.0CMD
MOV OHC .BF 1 RO
CALL CLRBUF
MOV R4,R3
ADO OHC .BSZ . R4
MOV (R4).R1
MOV (R4)+,(R3).
RDO R1,R1
CALL SRSPOSP(R1)
BNE RSPORP

SEND COMMAND BACK TO CONTROLLER

: BIC CT.MSG,C.FLG(RS)
817 #CT.REQ,C.FLG(RS)
BNE RSPOU2
MOV 40P .RSD, RO
CALL 8L0CMD
MOV OHC .BF2,RO
CALL CLROUF
8IS #CT.REQ,C.FLG(RS)
B8R RSPOUS
8IC #CT.REQ,C.FLG(RS)
CALL SNDCMD
MOV #3.#+60. ,RO
MOV R3,R1
ADD ¢C.70.R1
CALL SETTO
JP RSPNXT
RESPONSE REQUEST DISPATCH TASLE
.WORD DMRQO
.WOROD O
.WORD O
.WORD DMRQG3
.WORD OMRQ4
.WORD OMRQS
.WORD OMRQ6
.WORD DMRQ7

»e - @8 We G W Wn W

e B0 B9 G4 G0 O DO O0 e G W W

oe ¢ W2 B9 W B2 P G0 W

SEQ 0128

IS SPECIAL TYPE SET?

IF NOT, ERROR

CLEAR TYPE

GET REQUEST NUMBER

CHECK IF IN EXPECTED RANGE

BAD REQUEST NUMBER

DROP UNIT FROM TESTING

BUILD A SEND DATA COMMAND PACKET
FOR ANSMER TO DM PROGNAM
POINT TO SUFFER IN PACKEY
AND CLEAR BUFFER
RS POINTS 70 COMMAND BUFFER
R4 POINTS TO MESSAGE GUFFER
GEY REQUEST NUMBER
PUT REQUEST ¢ INTO COMMAND PACKET
DOUBLE REQUEST NUMBER
CALL. REQUESTED PNOUTINE
RETURN Z CLEAR TO DROP UNIT
Z SET IF READY TO SEND COMMAND

CLEAR MESSAGE RECEIVED FLAG
CHECK WHICH COMMAND TO SEND
BRANCH IF RESPONSE TO REQUEST
BUILD RECEIVE DATA COMMAND

POINT TO MESSAGE BUFFER
AND CLEAR IT
SET REQUEST BIY

CLEAR REQUEST BIY

SEND COMMAND TO CONTROLLER
SET TIMEOUT FOR 3 MINUTES

PUT TIME IN CONTROLLER TABLE
NOM WAIT FOR END PACKETY

SET UP MEMORY FOR ADDRESS TESTING
sse REQUEST NO LONGER VALID s»e
sse NOT VALID FOK CZUDIO »2a

TELL DATA PATTERN 16,

TELL UNIT PARAMS, CLEAR COWRTENTS
TELL BAD BLOCKS (FIRST 14)

TELL BAD BLOCKS (LAST TWO)

ADD TO SOFT ERROR AND ECC COUNTS

~NG AW O
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174 011146
175 011130
176 011132
177 0111354
178 011156
*79 011160
160 011162
182

183

184

011734
011754
012116
012176
012402
012540
012652

000017

M10O

I
i

DSPSIZ = <. -RSPDSP»>/2

+ 8 ADD 1000 TO SEEK COUNT

i 9 ADD TO MEGABITS TRANSFERRED COUNT
110 TELL WHICH ODRIVES 7O TEST

111 REPORT ERROR MESSAGE

112 REPORT ERROR & COUNT MARD ERROR
113 PRINT A DESCRIPTIVE MESSAGE

114 MARK DM PROGRAM AS NOT RUNNING

;LEGAL NUMBERS ARE LOMWER THAN THIS

SEQ 0129
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GLOBAL SUBROUTINES SECTION

VR NONE U

P
{NORMAL MAINTENANCE READ BUFFER DESCRIPTION

:BYTE OFFSET FROM
START OF BUFFER

»
L]
-
’
-
[]
.
[}
.
1 ]
.
[ ]
[
[ ]
.
[ ]
.
’
I
*
.
*
-
’
.
L
.
[ ]

:BYTE OFFSET FROM
START OF PACKET

W% We B4 B9 B Be G Ve G Vs WS W S

0

2
4
6

68

SEQ 0130
y REQUEST NUMBER )} USED TO SELECT ROUTINE
$remeccccmmccmcccomsna s .

) DATA ARGUMENT 01 } R4 CONTAINS THIS AODDRESS

) DATA ARGUMENT #2 )

> " DATA ARGUMENT #3 )
P L L 'S

y T DATA ARGUMENT @34 )
g g g *

NORMAL PSEUDO-TERMINAL IN PACKET DESCRIPTION GIVEN IN RESPINSE TO ABOVE PACKET

0

2
4
6

68

P L R N R R *

) REQUEST NUMBER ) ECHOED FROM REQUEST PACKET

S L T .

) DATA ARGUMENT @1 } R3 CONTAINS THIS ADDRESS

R R +

) DATA ARGUMENT #2 ) ALL DATA ARGUMENTS ARE RETURNED
$mmmmmmomeceemesc—caa—a-iseaans + CONTAINING ZEROS UNLESS

) DATA ARGUMENT #3 ) SPECIFICALLY INDICATED BY

o eeeaccm—aeiiececnas + RESPONSE ROUTINE.

y T DATA ARGUMENT 034 )
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VRSP NDWN -

011164
011164
011170

011174
011176
011202
011204

011206
011212
011214
011220
011222
011226
011232
011234

BLBSEREGRAREELRIPRLUC2BIBURIBURNY

wRAL
cggee
EERRE
SERRR

013701
013702

010111
062701
003302
001373

713723

002156
002160

000002

002156
002160

002156
000002

0C2120

OMRQO - DM REQUEST O

SET UP MEMORY FOR ADDRESS TESTING FROM CONTROLLER.

PLACE ADORESS OF EACH LOCATION INTO EACHM LOCATION IN FREE

MEMORY, RETURN FIRST LOCATION OF FREE MEMORY IN CMD.O2 (LOW BITS)
AMD CD.03 (HIGH BITS). RETURN LAST LOCATION OF FREE MEMORY IN
CMD.O4 AND CMD.0S. ALSO RETURN FIRST EXISTANT LOCATION IN CMD.O6
AND CMD.O7; LAST EXISTANT LOCATION IN CMD.08 AND CrMD.09.

IWTS:
- CONTROLLER TABLE ADDRESS
- MESSAGE PACKET DATA ADDRESS (POINTING TO MSG.02)
RB - COMMAND PACKET DATA ADDRESS (POINTING T0 CMD.02)

COMMAND PACKET CONTAINING:

OUTPUTS:

0.(R3) LOW ADDRESS BITS OF FIRST WRITABLE AOORESS
2. (RS) HIGM AOCRESS BITS OF FIRST WMRITAGLE ADORESS
4 CR3) LOW ADDRESS BITS OF LAST WMRITABLE ADDRESS
6.CRS) MIGH ADORESS BITS OF LAST WMRITAGLE ADORESS
8.CR3) LOW ADDRESS BITS OF FIRST READABLE ADORESS
10.(R3) HIGH AQDRESS 8ITS OF FIRST READABLE ADDRESS
12 (R3) LOW AOORESS BITS OF LAST READABLE AODRESS
14 (R3) HIGH ADDRESS BITS OF LAST READASLE ACORESS
MOV FFREE,RL JGET FIRST ADORESS OF FREE MEMORY
MOV  FSIZE.R2 \GET SIZE
FILL MEMORY MITH ADORESS PATTERN
MOV R1.(R1) \MRITE DATA INTO LOCATION
A0 e2.RL ' INCREASE ADDRESS TO NEXT LOCATION
OEC  R2 LCOUNT THE WORDS
N  MEFIL tFILL ALL WORDS
SEND LOCATION OF FREE MEMORY TO CONTROLLER
MOV  FFREE,(RS). ,LOAD FIRST ADDRESS OF FREE MEMORY
QR  (R3). 1 HIGH ORDER BITS ARE ZERO
MOV FSIZE.RO 1GET SIZE OF FREE MEMORY
ASL RO | CONVERT TO BYTES
AO0  FFREE.RO ' COMPUTE LAST LOCATION
U8  02.R0
MOV  RO.CR3). {LOAD LAST LOCATION
LR (RS). 'CLEAR HIGM ORDER BITS
SEND LOCATION OF READABLE MEMORY
LR (RS, LSEND ZERO AS START OF READABLE MEMOR"
MOV LSHIMEM,RO JGET MIGH MEMORY ADORESS
LR Rl {CLEAR HIGM BITS
ASL RO 'GHIFT LEFT 6 PLACES

SEQ@ 0131
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>8
59
60
61
62
63
o4
65
66
67
68
69
70

011252
011254
011256
011260
011262
011264
011266
011270
011274
011276
011300
011302

006 300
006300
006 300
006300
006101
006300
006101
052700
010023
010123
000264
00207

0(0076

ASL
ASL
ASL
ASL
ROL
ASL
ROL
8IS
MoV
MOV
SEZ
RE TURN

RO

RO

RO

RO

Rl

RO

R1

076,R0 $sSET LOW ORDER BITS
RO,(R3). 1PUT INTO BUFFER
Rlo(as)‘

SEQ 0132
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v X CNY. RV N FFY VY

18

19 011304
20 011310
21 011314
22 011316
23 011320
24 011322
25 011324

012701 000021
012702 002256
012223
005301
001375
000264
00U207

;DMRQS - DM REQUEST 3

i

tREQUEST FOR CZUDIO CONTENTS OF DATA PATTERN 16.

3

: INPUTS

} RS - CONTROLLER TABLE ADORESS

3 R4 - MESSAGE DATA ADDRESS

3 (ND DATA)

' RS - COMMAND DATA ADDRESS

;OUTPUTS:

3 COMMAND DATA FILLED WITH THE FOLLOWING:

: (R3) NUMBER OF WORDS IN DATA PATTERN 16

3 2.(R3) DATA IN PATTERN 16

H : "

i 32.(R3) “

3 Z SET

DMRQS: MOV 17..R] 1GET COUNT
MOV OPAT16C,R2 1 AND ADDRESS OF PATTERN 16 PARAMETERS

14: MoV (R2)+,(R3). ;COPY THE DATA T0O BAFFER
DEC R1
BNE 1
SEZ sRETURN WITH Z SET
RETURN

SEQ 0133
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. GLOBAL SUBROUTINES SECTION

L -X RVY- XV R JV VI

33

35
36
37
38
39
40
41
42
43
A4
45
46
47
48
49
50
S1
52
53
54
55
56
57 011326

1 DMRO4

- DM REQUEST 4

i
(REQUEST FOR CZUDIO UNIT PARAMETERS

- B
§
-t
v

e B B b G4 S5 G B GG B U0 S8 SO O WS VL Ve G W S0 B B WP WA A0 B0 LS B G5 4 O G0 G5 O we ¢ W0 O

3
:

RS - CONTROLLER TABLE ADORESS

R4 - MESSAGE DATA ADDRESS
(R4) DRIVE NUMBER

2.(R4) DRIVE SERIAL NUMBER

6.(R&)
8.(R4) HDA SERIAL MUMBER

14.(R4)
RS - COMMAND DATA ADDRESS

OUTPUTS :

COMMAND DATA FILLED WITH THE FOLLOWING:
(R3) PARAMETER BITS (1 FOR TRUE)
8I7 14 - INITIAL WRITE
817 13 - OIAGNDSTIC CYLINDERS
817 12 - ECC CORRECTION

817 11 - READ ONLY

B8I7 10 - WRITE ONLY

817 9 - RETRIES

8I7 8 - TRACKX/GROUP AND CYLINDERS SPECIFIED

BIV 7 - (NOT USED)

8IT 6 - SEQUENTIAL SEEKS

BIT 5 - BEGIN/JEND SETS SPECIFIED

8IT 4 - TRACK SPECIFIED (O - GRO.PS SPECIFIED)
MAS MEANING ONLY WHEN BIT 5 IS ZERO

BIT 3 - WRITE CHECKS ENABLED

8IT 2 - WRITE CHECKS ALMWAYS

8I1Y 1 DATA COMPARES ENABLED

8IY - DATA COMPARE ALMWAYS
2.(R3) DATA PATTEHN NUMBER
’F PARAMETER BIT 5 SEV
4.(R3) COUNY OF BEGIN/END SETS
6. (RS) SG% ‘lgl'(sfa WORDS) THEN END B.0CK (2 WORDS)

OR

2 IF COUNT OF BEGIN/END BLOCXS = O

36.(R3) START CYLINDER (2 WORDS) THEN END CYLINDER (2 WORDS)

END CYLINDER A NEGATIVE VALUE IF TO TEST ENTIRE AREA

IF PARMETER .IT S CLEAR
4.(R3) STARTING CYLINDER
6.(R3) (2 WORDS)
8.(R3) ENDING CYLINDER (2 WORDS)
10.(R3) NEGATIVE FOR ALL CYLINDERS
12.(R3) NUMBER OF TRACKS OR GROUPS SPECIFIED
14.(R3) 1 TO 7 TRACK OR GROUP NUMBERS
26 (:RS) DETERMINED BY PARAMETER BIT 4

Z SET IF DATA RETURNED
Z CLEAR IF UNIT NUMBER NOT ON THIS CONTROLLER
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GLOBAL SUBROUTINES SECTION

58 011326
59 011330
60 011332

61
62
63
64
65
66
67
68
69
70
71
72
73
74
73
76
77
78
79
80
81
82
83
84
85
86
87
- od
89
90
91
92
93
94
95
9%
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

011336
011340
011344
011330
011334
011360
011364
011370
011374
011400
011406
011410
011416
011420
011424
011426
011432
011436

011440
011444
011446
011452
011454
011436
011460

011462
011470

011472
011476
011300
011504
011306
011512
011314
011316
011520
011324
011526
011332
011534
011336
011540

012401

005764
001421
012701
010402
062702
012223
005301
001375
012701
010402
062702
012223
005301
001375
000427

013224
000200
000202
000204
000210
000212
000214
000004
140200
000020
040000
040000

000006

000112

000154

000010
000112

002200
002144

1¢:

2¢:

3s:

a8

Sé:

Fll

MOV (R4).,R1

MOV R4 .R2

CALL GTORVT

BNE OMRQ4X

MOV (R2)+,0.SERN(RA)
MOV (R2)+,D.SERN+2(R4)
MOV (R2)+,0.SERN+4(R4)
MoV (R2)+,D.HCAS(R4)
MOV (R2)+,0.HDAS2(R4)
MOV (R2)+,C.HOAS+4(R4)
MOV D.PRMW(R4) .R1

8IC #0.ZERO,R]

817 SISTRTH, IFLAGS
BE3 14

BIT O‘SH IM,SFPTBL .SO.BIT
8EQ

8IS Q IuW.R1

MOV Ri, (ﬂS)O

MOV 0.PAT(R4),(RS).
'It mou.nl

8EQ 34

RETURN BEGIN/END SETS

MOV Mol ol RY

' R4 ,R2

ADD #0.8€EC,R2

MOV (ﬂz)v (RS).

DEC

BNE 20

B8R OMRO4AX

BIT $0.CYL,D.PRM(R4)
BEQ 84

1GET ORIVE NUMBER

s SAVE DATA NDDRESS

sGET DRIVE TABLE ADORESS

+CHECK IF ORIVE FOUND

;COPY DRIVE SERIAL @ TO ORIVE T1ABLE

1COPY HOA SERIAL NUMBER TO DRIVE TABLE

tGET PARAMETER BITS

1CLEAR SOME BITS

tFIRST TIME C2UDIO BEING RUN,
sBRANCH IF NOT, ELSE

IGET INITIAL WRITE BIT.

sMOVE INTO PARMEETER BITS

1PUT INTO BUFFER

1PUT PATTERN NUPBER IN BUFFER
sCHECK BEGIN/END PARAMETER BIT
sORANCH IF NOT SET

1 & OF SETS s WORDS PER SET-COUNT WORD
;GET INDEX INTO DRIVE TABLE

1 TRANSFER THE BEGIN/END SETS

sLO0K AT D CYL BIT
1BRANCH IF NOT SEY

RETURN TRACKS/GROUPS AND CYL INDERS

157
8€Q

BRR3G33RRIB3S

0.BEC(R4)
64

M .R1

R4 ,R2
m.acu.nz
(R2)+ ,(RS).
R1

44

“c .Rl

R4 ,.R2
#0.8€EC,R2
g’:Z)O.(R”o

3¢
DMRQ4 X

RETURN CYLINDERS ONLY

tCHECK IF ANY TRACXS/GROUPS
sORANCH IF NONE
$COUNT OF CYLINDER WORDS

s CYLINDERS

1 TRACKS/GROUPS

SEQ@ 0135
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115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
151
132
133
134
135
136

011542
0113530
011552
011356
011360
011364
011566
011570
011572

011574
011602
011604
011606
011610
011612
011616
011620

0352763
005023
012701
010402
062702
012223
0035301
001375
000412

012723
000264
000207

000CA0 177774 68:

000004
000154

T8:

000040 177774 8%:

177777

8IS
CLR
MOV
MOV
ADD
MOV
0EC
BNE
8R

G11
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w-eE. "(RS)
(R3).

04 R

RA,R2
#0.BCYL,.R2
(R2)+,(R3).
R1

74

DMRQ4 X

RETURN ENTIRE AREA

81S
CLR
CLR
CLR

m-ﬁo '4(a3)
(R3).

(R3).

(R3).

(R3).
.'ln(ns)’

1SE° D.BE FOR DM PROGRAM
1 SEND ZERO BEGIN/END COUNT

s CYLINLERS

$SET D.8E FOR DM PROGRAM
1BEGIN/END COUNT OF ZERO
1START CYLINDER OF ZERO

{tEND CYLINDER NEGATIVE

SEu 0136
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VRN NDWN -

23 011622
24 011624
25 011630
26 011632
27 011636
28 011642
29 011644
30 011646
31 011650

011401
004737
001007
062704
012701
012423
005301
001375
000207

013224

000010
000035

1DMRQS - DM REQUEST 5
3
{REQUEST FOR FIRST 14 BAD BLOCKS

:

1 INPUTS :

$ RS - CONTROLLER TABLE ADDRESS

: R4 - MESSAGE DATA ADORESS

z (N) DRIVE NUMBER
RS - COMMAND DATA ADDRESS

lWTPUTS

: COMMAND DATA FILLED WITH BAD BLOCKS

: (R3) COUNT OF BAD BLOCKS

3 2.(R3) BAD BLOCK 1 (LOW)

3 4.(R3) (HIGH)

:

3 :

3 S6.(R3) BAD BLOCK 14 (LOW)

3 S8.(R3) (HIGH)

3 Z SET IF DATA RETURNED

: Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER

DMRQS: MOV +R4).R1 1GET DRIVE NUMBER
CraL GTORVT 1GET DRIVE TABLE ADDRESS
BNE DMRQSE ;CHECK IF DRIVE FOUND
ADD 40.88.R4 ; INCREASE ADDRESS TO DATA YO COPY
MoV 0clecld o2>> R} lGET COUNT OF WORDS

1s: MOV (R&).,(R3). tCOPY THE WORDS
DEC R1
BNE 14

OMRQSE: RETURN

SEQ 0137
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VR ~NONE WM

011632
011654
011660
011662
011666
011672
011674
011676
011700

011401
004737
001007
062704
012701
012423
005301
001375
000207

013224
000102

1DMRQ6 - OM REQUEST 6
'
;REQUEST LAST TWO BAD BLOCKS

:

1 INPUTS:

3 RS - CONTROLLER TABLE ADURESS

3 R4 - MESSAGE DATA ADDRESS

3 (R4) DRIVE NUMBER

: RS - COMMAND DATA ADDRESS

tOUTPUTS

3 COMMAND DATA FILLED WITH BAD BLOCKS 15 AND 16

$ 2 SET IF DATA RETURNED

3 Z CLEAR IF UNIT NUMBER NOT ON THIS CONTROLLER

DMRQ6: MOV (R4),.R1 ;GET DRIVE NMBER
CALL GTDRVT 1GET DRIVE TABLE ADDRESS
BNE DMRQGE 1CHECK IF DRIVE FOUND
ADD #0.8815,R4 1INCREASE ADDRESS TO DATA 10 COPY
MoV ™M, Rl 1GET COUNT OF WORDS

1¢: MOV (R4)+,(R3). ;COPY THE WORDS
DEC R1
BNE 14

OMRQ6E: RETURN

SEQ 0138
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GLOBAL SUBROUTINES SECTION

)

2 4

3 i DMRQ7 - DM REQUEST 7

4 H

14 F CZUDIO - ADD TO SOFT ERROR AND ECC COUNTS

15 H

16 3 INPUTS:

17 3 RS - CONTROLLER TABLE ADDRESS

18 3 R4 - MESSAGE CATA ADDRESS

19 H (R4) DRIVE NUMBER
20 $ 2.(R4A) VALUE TO ADD TO SOFT ERROR COUNT
21 : 4.(R4) VALUE TO ADD TO ECC COUNT
22 3 6.(P4) VALUE TO ADD TO SEEX ERROR COUNT
51‘5 H RS - COMMAND DATA ADDRESS

‘--

25
26 011702 012401 DMRQ7: MOV (R4). R} 1GET ORIVE NUMBER
27 011704 010402 MOV R4 R2 1SAVE DATA ADDRESS
28 011706 004737 013224 CALL GTDRVY 1GET DRIVE TABLE ADORESS
29 011732 001007 BNE 14 ;CHECK IF DRIVE FOUND
30 011714 062264 000172 ADD (R2)+,D0.SERR(R4) ;ADD TO SOFT ERROR COUNT
3* 011720 062264 000176 ADD (R2)+,.D0.ECCC(R4) 1ADD Y0 ECC COUNT
3. 01:724 062264 000206 ADD (R2)+ ,D.SKER(R4) tADD TO SEEX ERROR COUNT
T 011730 000264 SEZ sEXIT
34 011732 000207 1%: RETURN

SEQ 0139
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GLOBAL SUBROUTINES SECTION

VO SOND WA

14 011734
15 011736
16 011742
17 011744
18 011750
19 011752

011401
004737
001003

000207

013224
000174

*
L 4

DMROA - DM REQUEST 8.
RECORD 1000 SEEXS COMPLETED ON DRIVE

H

:

H

: INPUTS:

; RS - CONTROLLER TABLE ADDRESS

: R4 - MESSAGE DATA ADORESS

; (R4) DRIVE NUMBER

: RS - COMMAND DATA ADORESS

H

OFRQS: MOV (R4),R1 GET DRIVE NUMBER

GEY DRIVE TABLE ADORESS
CHECK IF DRIVE FOUND
COUNT THE BITS TRANSFERRED
NORMAL RETURN

CALL GTORVT
BNE SEKERE
INC D.SEEK(R4)

SEKERE: RETURN

SEQ 0140
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OERONE NN -

011754
011756
011760
011764
011766
011772
011774
011774
312000
012002
012002
012010
012016
012022
012024
012032
012034
012034
012036
012042
012044
012050
012056
012076
012102
012112
012114

010402
011401
004737
001053
005764
100003

052713

005737
001433
026437
103427

104421
032700
001023
052713
042765

004737

000264
000207

013224

100000

002142
000166

100000
000010

016236

000166
000164

002142

000012

SEQ 0141
1OMRQ9 - DM REQUEST 9.
i
;RECORD 1M BITS TRANSFERRED ON UNIT. COMPARE TO TRANSFER LIMIT AND
+REPORT LIMIT REACHED.
i
1 INPUTS .
i RS - CONTROLLER TABLE ACORESS
; R4 - MESSAGE DATA ADDRESS
; (R4) DRIVE NUMBER
; 2.(RA) VALUE TO ADD TO READ COUNT
: 4.(R4) VALUE TO ADD TO WRITE COUNT
: R3 - COMMAND DATA ADDRESS
1OUTPUTS::
; (R3) BIT 15 SET IF TRANSFER LIMIT REACHED
i MESSAGE PRINTED IF TRANSFER LTMIT REACHED
i Z CLEAR IF DRIVE NMMBER NOT ON THIS CONTROLLER
OMRQ9: MOV R4 ,R2 sGET MESSAGE DATA ADORESS
MOV (R4),.R1 1GET DRIVE NUBER
CALL GTORVT ;:GET DRIVE TABLE ADORESS
BNE MXFERE ;CHECK IF ORIVE FOUND
TST D.UNIT(R4) 1SEE IF UNIT HAS BEEN OROPPED
8PL 14 ;CONTINUVE IF STILL TO BE TESTED
ASSUME DT.AVL EQ BIT1S
BIS #8IT15,(R3) ;TELL DM PROGRAM TO STOP TESTING THIS UNI'
' 8P MXFERX 1 AND EXIT WITHOUT ADDING TO ADDING TO COUNTS
ADD 2(R2),D.XFRR(R4) sADD MEGABITS READ
ADD 4(R2),0.XFRW(R4) tADD MEGABITS WRITTEN
TST SFPTBL +S0. XL ;SEE IF LIMIT SPECIFIED
8EQ MXFERX sBRANCH IF NOY
cre D.XFRR(R4),SFPTBL+SO.XL ;CHECK IF LIMIT REACHED
B8LO MXFERX 1BRANCH IF LIMIT NOT REACHED
RFLAGS RO 1CHECK FLAGS
TRAP CSRFLA
s8I #I0U, RO :SEE IF DROPPING UNITS IS INMIBITED
BNE MXFERX
8IS #8IT15,.(R3) :SET OROP UNIT BIT
8IC OCT.MSG,C.FLG(RS) 1CLEAR MESSAGE RECEIVED FLAG
PNTX MESSG,D.UNIT(R4),(R5),(R4) ;PRINT TESTING DONE
CALL RNTIME {PRINT RUMTIME
PNTX MXFERP
MXFERX: SEZ tNORMAL RETURN

MXFERE: RETURN
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OB ST NS N>

SLRHE028I

010504
062704
012702
012400
001415
005760
100410

011023
062700
012701
005020

005301
Q01375
005302
001361
01272X

000264
000207

000016

000164
000016

100000

;DOMRQA - DM REQUEST 10

:
; TELL DM PROGRAM WHICH DRIVES ARE SELECTED FOR TESTING
;AND CLEAR STATISTICS IN DRIVE TABLE

;
s INPUTS :

3 RS - CONTROLLER TABLE ADODRESS
: R4 - MESSAGE DATA ADDRESS

: (NO DATA)

; RS - COMMAND DATA ADDRESS

; OUTPUTS::

; COMMAND PACKET CONTAINING UP TO 4 DRIVE NUMBERS.
; LIST IS ENDED BY A WORD WITH BIT 15 SET.
; (Z)g?\i. D.XFRR, D.HERR, D.SERR, D.SEEK AND D.ECC CLEARED

OMRQA: MOV RS.R4 1GET ADORESS OF CONTROLLER TABLE

ADD #C.0Ry, R4 1BUMP TO ORIVE TABLE POINTERS
MOV . . R2 1GET COUNT OF PORTS
UToT1: MOV (R4)+ RO +SEE IF DRIVE TABLE POINTER EXISTS
8€Q UToT?2 +BRANCH IF NOT
TSY D.UNIT(RO) ;LI0K IF UNIT AVAILABLE FOR TESTING

8MI UTOT1A

ASSUME DT .AVL EQ BIT1S
MOV (RO),(R3). iLOAD DRIVE NUMBER FROM TABLE
ADO #0 . XFRW RO ;CLEAR STATISTICS IN DRIVE TABLE
MOV #<D.SIZE-D.XFRi>/2,R1

1s: CLR (RO).
DEC R1
BNE 14
UTOT1A: DEC R2 + COUNT THE ORIVE TABLES
BNE UToTy 3+ REPEAT FOR EACH TABLE
utoTe: Fsg\zl #BIT15,(R3). : TERMINATE LIST
RETURN ; RETURN WITH Z SET

SEQ 0142
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GLOBAL SUBROUTINES SECTION

uuNNNNgh‘ﬂMHl—-H.—lFD‘P
SUNOVRINOVNBUWNO OB IT VNS WM

SEEURRRUBLEIRY

SLPRRLEEEIEERERE

012176

012176
012202
012204
012204
012206
012212
012214
012220
012224
012226
012232
012234
012242
012244
012244
012252
012260
012262
012266
012270

005764
100406

104421
032700
001014
052713
016400
005100
032700
001004
032737
001055

042765
032737
001005
004737
103043

000002

000040

100000
000002

140000
000400
0060010
001000
014232

002144

000012
002144

; DMRQB

- DM REQUEST 11

{PRINT AN ERROR MESSAGE

. INPUTS :

WE 6 G0 @¢ B2 S8 S P GF N WE W W G5 9 B¢ Ve B2 W

’é
i
i
‘i
Ve
i
i

031‘
‘i

5¢:

64:

84:

RS - CONTROLLER TABLE ADDRESS
R4 - MESSAGE DATA ADDRESS
(R4) ERROR PC IN DM PROGRAM
2.(R4) «15:14> ERROR TYPE
<13:0 > ERROR NUMBER
4.(R4) DRIVE NMBER (-1 IF NOT GIVEN)
6.(RA) MESSAGE POINTER

8.(R4) OPTIONAL PARAMETERS FOR ERROR PRINT ROUTINE

"

10.(R4)

58.(R4) "
R3 - COMMAND DATA ADDRESS

COMMAND PACKET CONTAINING THE FOLLOWING

OUTPUTS:
(R3) - BIT 15 SET IF FATAL ERROR TO INDICATE ORIVE SHOWD

NO LONGER BE TESTED
Z SET TO INDICATE DATA RETURNED
Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER

SEQ 0143

PUSH R4 : SAVE R4

MOV 4(R4),R1 ;: Rl = DRIVE ¢

BMI is : IF -1, THEN NO DRIVE ¢ GIVEN

CALL GIDRVT ;: GET DRIVE TABLE ADDRESS

TST D.UNIT(R4) ; IF DRIVE MAS BEEN DROPPED, EXIT

gg '1‘0 ; NEGATIVE VALUE MEANS DRIVE DROPPED
4 :

8IS #8IT1S,.(R3) i SET DROP DRIVE BIT

B8R 8¢ : EXIT

POP R4 ;RESTORE R4

TSY 2(R4) ;CHECK IF FATAL ERROR

8l S ;BRANCH IF NOT

RFLAGS RO ;:LOOK AT FLAGS

TRAP CSRFLA

BIT #I0U,RO 1SEE IF ALLOWED TO DROP UNITS

BNE 64 ;BRANCH IF NOT

8IS #B8I715,(R3) ;SET DROP DRIVE BIT

MOV 2(R4) RO ;SEE IF SOFT ERROR

coM RO

BIY #140000,R0

BNE 64 ;1BRANCH IF NOT

BIT #SM.SSF,S0.BIT+SFPTBL ;:SEF IF SOFT ERRORS SUPPRESSED

BNE ERRMSX ;1OON’' T PRINT IF SO

BIC #CT.MSG,C.FLG(RS) ;CLEAR MESSAGE RECEIVED FLAG

BIT #SM.LOG,.SFPTBL+SO.BIT ; SEE IF LOG BEING USED

BNE ERRMSL : IF SO, LOG IT ELSE

CALL PNTERR 1 PRINT ERROR MESSAGE

8CC ERRMSX : IF DRIVE HASN'T BEEN DROPPED, PRINT

Q2

PR-




GLOBAL SUBROUTINES SECTION

59
60
61
63
64
63
66
6?
68
69
70
71
72
73
74
Lt
76
77
8
I8
80
81
83
84
85

012270
012272

012272
012300
012302
012306
012312
012316
012322
012326
012332
012336
012344
0123%3¢
012334
012336
012362
012364
012366
012370
012372
012376
012400

000244
000207

003737
001014
012701
004737
0101%7
010137
062701
010137
013701
062737
023737
103007
010321
012700
012421
003300
001375

002366

001060
007332

002370
002140
002372
002370
000106
002370

002370

002370
002372

ERRMSL :

1%:

2%8:

38

7439373

CLZ
RE TURN

1S7
BNE
MOV
CALL

MOV

MOV
MOV

§ad

38

BMHIS

Ble
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li?lfs
#B8SIZ.R]
ALOCM
R1.LBFS
R1,LOUFN
#<LBSIZe2>,R1
R1,LOUFE
LOUFN,R]L

oHC .BSZ,LBUFN
%?fN.LBU’E
Rs! (“l ) L4

<ML .852-2>/72,R0O

(R&)+ ,(R13e
RO

44

ERRMSX
R1.LBUFN

SEQ 0144

ELSE RETURN

SEE IF ERROR LOG DUFFER ESTABL ISHED
ZERO INDICATES BAFFER NOT CREATED
GEY SIZE OF BAFFER T0 CREATE
ALLOCATE MEMORY FOR DAFFER
GET POINTER TO TOP OF BAFFER
POINT TO START OF FREE AREA
CALCULATE END OF ERROR LOG
SAVE END OF ERROR LOG
GET ADDRESS OF DATA STORAGE AREA
ADD BYTES OF STORAGE NEEDED
SEE IF ENOUGH ROOM

BRANCH IF NOT
STORE CONTROLLER TABLE ADORESS
GET COUNT OF REST OF DATA IN WORDS
STORE DATA
NEXT WORD
END OF DATA?
EXIY
RESTORE OLD VALUE OF LBUFN
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LA BT VN AV VY o

012402

012410
012412
012414
012416
012422
012426
012432
012434
012440
012444
012446
0124352
012480
012462
012462

012470
012472
012476

012504
012506

012522
012526

004737

005713
100445
016401
016402
004737
001040
042702
022702
001031

026437
103423

104421
032700
001017
005764
100003
052713
000411

032713

012176

000004
000002
013224

0377177
100000

000170
000170

000040

000002

100000

100000

002140

1OMRQC - DM REQUEST 12,

.mt AN ERROIY MESSAGE IDENTICAL TO DM REQUEST DMRQB
1 THEN ADD ONE TO THE ERROR COUNT FOR THE DRIVE AND SEE IF
1ERROR LIMIT REACHED.

e B¢ B G0 O U 09 09 9 4 P4 OS¢ 59 OF B B¢ G5 0 D0 W S0 B
§
-
w

:

24:

OUTPUTS :
COMMAND PACKE

:22 - CONTROLLER TABLE ADORESS

- MESSAGE DATA ADORESS

(R4)

2.(R4) < 9:8 > ERROR TYPE

4.(R4)

< 7:0 > ERROR NUMBER

6.(R4) «<15:12> TYPE
<11:0 > MESSAGE POINTER

8.(R4)
10.(R4)

38.(R4)

[
”»

R3 - COMMAND DATA ADORESS

ERROR PC IN DM PROGRAM
DRIVE NUMBER (-1 IF NOT GIVEN)

OPTIONAL PARAMETERS FOR ERROR PRINT ROUTINE

T CONTAINING THE FOLLOWING:

(R3) BIT 15 SEV IF ERROR COUNT REACHED

TO INDICATE DRIVE SMOULD NO LONGER BE TESTED.
Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER

Z SET T0 INDICATE DATA RETURNED

PUSH
CALL
POP
157
oMl
MOV
MOV
CALL
BNE
81C
o
BNE
INC
c
8Lo
RFLAGS
TRAP
BIT
BNE
TST
B8PL
8IS
B8R

PNTX
8IS

DORPT

Ra

OMRGE

Re

(R3)

3¢

4(R4),R1
2(R4),R2
GTORVY

S¢
#1C140000,R2
;tm.ﬂ?.
0.HERR(R4)
giliﬂl“m ), SFPTBL +S0.EL
RO

CSRFLA

OIDU RO

g LNIT(I“)
#8IT715,.(R3)
34

ERRLIM,D.UNIT(R4)
#BIT15,(R3)

+ CALL REQUEST DMRGB

:S& IF UNIT ALREADY TO BE DROPPED
IF SO, JUST EXIT NOMW
z GET ORIVE NUMBER
;GET ERROR TYPE
;: GET DRIVE TABLE
1 EXIT IF NO TABLE FOR UNIT

1CHECK IF HARD ERROR

i CHECX IF AT LIMIT
s IF LIMIT REACHED, BRANCH
;LOOK AT THE FLAGS

;SEE IF DROPPING UNITS INWIBITED
1ORANCH IF SO

1 ALL READY BEEN DROPPED?

+ IF SO, DO NOT PRINT LINE

1SET STOP TESTING BIT

1 PRINT LIMIT REACHED
1SEY STOP TESTING BIT
tPRINT A STATISTICAL REPORT

StG
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GLOBAL SUBROUTINES SECTION

012326
57
S8 012330
59 012532

60
61 012534
62 012536

104424

000264
000207

000244
000207

3s:

Ss:

TRAP CIDRPT

SEZ
RETURN

Lz
RETURN

D12

SET Z FOR NORMAL RETURN
RETURN TO CALLING PROGRAM

FLAG AS ERROR
RETURN TO CALLING PROGRAM

SEQ 0146
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GLOBAL SUBROUTINES SECTION

[
QOB YOS WN >

Pt et s
(T LN

042765
012401

004737
001033
005764
100430
004737
012402
063702
067702
105712
001001
004737
000207

000207

;OMRQD -

DM REQUEST 13.

:

tPRINT A MESSAGE WITH MEADER AS FOLLOWS:

i “UNIT XX CONTROLLER AT XXXXXX DRIVE XXX RUNTIME HH:MM:SS -
;ENTIRE MESSAGE IS PRINTED WITH PRINTX CALLS.

:
1 INPUTS:

]
]
i
3
]
]
$
H
$

000010 000012 OMRQD:

013224
000002

016236

002176
167346

007676

24:

1s:

RS - CONTROLLER TABLE ADDRESS
R4 - MESSAGE DATA ADDRESS
(R4) DRIVE NUMBER
2.(RA) MESSAGE POINTER
2.(R4) MESSAGE POINTER
4.(RA) OPTIONAL MESSAGE PARAMETERS

$8.(R4) COMMAND DATA ADDRESS

8IC oCT.MSG,.C.FLG(RS) 1CLEAR MESSAGE RECEIVED FLAG
MOV (R4).,R1 +GET ORIVE NUMBER
PUSH R4 s SAVE DATA POINTER
CALL GTORVT 1GET ORIVE TABLE ADORESS
BNE 14 sCHECK IF DRIVE FOUND
ST D WIT(R‘) aIF UNIT OROPPED FROM TESTING
BMI OON’T PRINT ANYTHING
PNTX IESSG D.UNIT(R4),(RS), (M)l PRINT MEADER
CALL RNTIME 1 GET RUNTIME PARAMETERS
POP R4 l RESTORE MESSAGE MOINTER
MOV (R4).,R2 1GET MESSAGE POINTER
ASL R2 ;O0UBLE TO MAKE BYTE OFFSET
ADD OMPROG, R2 ;ADD TO START OF MESSAGE STRINGS
ADD SOMPROG , R2 sADD SIZE OF MAIN PROGRAM
TST8 (R2) 1CHECK FIRSTY BYTE
BNE 24 sIF ZERO
INC Re INCREMENT TO NEXT BYTE
‘S:E“-ZL OSTRNG sWTPUT ACCORDING TO STRING
RETURN

R4
RETURN

SEQ 0147
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GLOBAL SUBROUTINES SECTION

VR~ PNBUWN-

14 012652 000244
15 012654 000207

tOMRQE - DM REQUEST 14
‘
{MARK DM FAROGRAM AS NO LONGER RUNNING

i
1 INPUTS

t RS - CONTROLLER TABLE ADDRESS

! R4 - MESSAGE DATA ADDRESS

i (NO DATA)

8 RS - COMMAND DATA ADDRESS

tOUTPUTS:

: Z CLEAR TO DROP UNIT FROM TESTING

DMRQE: CLZ ;OROP UNIT FROM TESTING

RETURN

S5¢Q 0148
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PRE -PROGRAMMED SUBROUTINES

SEQ 0149

1 .SBTTL PRE-PROGRAMMED SUBROUTINES
2
3 tee
4 ! CALR1 - PRE-PROGRAMMED PRINT ROUTINE 1
S i
6 i CALL ALTERNATE PRINT STRING IN DM PROGRAM IMAGE
7 $--
8
9 012656 CALR1: PUSH R2
10 012660 012402 MOV (R4). ,R2 $tGET NEW STRING POINTER
11 012662 006302 ASL R2 100UBLE FOR WORD COUNT
12 Ci2664 063702 002176 ADD OMPROG , R2 sADD START OF STRING STORAGE
13 012670 067702 167302 ADD SOMPROG . R2 1ADD SIZE OF MAIN PROGRAM
14 012674 004737 00767% CALL OSTRNG sOUTPUT USING TMIS STRING
15 012700 POP R2 1GET OLD POINTER BACK
lg 012702 000207 RETURN iNOW CONTINUE THE OLD STRING
1
18 joe
g 3 CALR2 - PRE-PROGRAMMED PRINT ROUTINE 2
3
gé H PRINT AN SDI DIAGNOSE RESPONSE
“-
23
24 012704 CALR2: PUSH R2
25 012706 012402 MOV (R4).,R2 tGET COUNTS
26 012710 PUSH R2 1 SAVE COUNTS
27 012712 042702 177400 8IC #177400,R2 sGET BINARY COUNT
28 012716 001414 B8EQ ] 1BYPASS BINARY IF COUNT IS ZERO
29 012720 012700 000020 1%: MOV #16. .RO ;RADIX IS HEX
30 012724 012701 000040 MOV 032..R1 132 BIT NUMBERS
31 012730 004737 013400 CALL PNTNUS ;PRINT THE NUMBER
32 012734 PRINT &CR 160 TO NEW LINE
33 012744 005302 DEC R2
34 012746 001364 BNE 14
35 012750 2s: POP R1
36 0127352 000301 SHAB R1 1GEY ASCII COUNT
37 012754 042701 177400 81C #177400,R1
38 012760 001406 BEQ 3¢ s18YPASS IS COUNT IS ZERO
39 012762 004737 007772 CALL CON.AY sPRINT THE ASCII
40 012766 PRINT oCR GO TO NEW LINE
41 012776 3¢: POP R2
42 013000 0002G7 RETURN
43
44 goe
:2 3 CALR3 - PRE-PROGRAMMED PRINT ROUTINE 3
H
:; 3 OECIDE WHETMER TO PRINT ROBN
|
49 5 FOUR PARAMETERS ARE PROVIDED FOR THMIS A0UTINE. THE FIRST PARAMETER
S0 3 SHMOULD BE CHECKED TO SEE IF BIT 7 IS SET:
S1 $ IF SET - TURN INTO A CALL TO ROUTINE 1 (WHICH WILL USE OTHER 3
Se ' PARAMETERS ).
gz ' IF CLEAR - SKIP OVER NEXT 3 PARAMETERS AND EID ROUTINE
'-.
55
S6 013002 032724 000200 CALR3: BIT 0B8IT7,(R4). 1CHECK BIT 7 IN FIRST PARAMETER WORD

57 013006 001323 BNE CALR1 tIF SET, TURN INTO A CALR]
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PRE -PROGRAMMED

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
a3
84
85
86
87
88
89
90
91
92
93
94
95
9%
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

013010
013014

013016
013046
013052
01306
013070

013072
013124
013130
0L3:

013146

013150
013152
013154
013160
013162

013164
013166
013172
013176
013200

SUBROUTINES

062704
000207

004737

012737
000207

004737

012737
000207

012402
004737

000207

012702
004737

000207

000006

016236
007522

016236
007522

007676

006471
007676

002342

002342

gee

‘—ﬂ
CALRG:

jee

"—
CALR7:

geoe

H12

Sundey 07-Oct-84 20:58 Pege 120 1

ADD 6, R4 1ELSE, SKIP OVER NEXT 3 PARAMETERS
RETURN

CALR4 - PRE -PROGRAMMED PRINT ROUTINE 4
PRINT BASIC LINE FOR HOST PROGRAM ERROR WITHOUT CONTROLLER ADDRESS
THEN SWITCH TO EXTENDED FORMAY

PNTB BASLN, #BASNO, #BAS , #BAS , #8AS

CALL RANTIME
PRINT  &CR

MoV ®X,PTYPE
RETURN

CALRS - PRE-PROGRAMMED PRINT ROUTINE 5

PRINT BASIC LINE FOR HOST PROGRAM ERROR WITH CONTROLLER ADDRESS
THEN SWITCH TO EXTENDED FORMAT

PNT8 BASLN, #BASNO, #BASL2, (R3), 08AS , #BAS

CALL RNTIME
PRINT oCR

MOV X, PTYPE
RETURN

CALRG - PRE-PROGRAMMED PRINT ROUTINE 6
CALL ALTERNATE PRINT ROUTINE IN POP-11 MEMORY

PUSH Re

MOV (R&4).,R2 :GET NEW STRING POINTER

gs%L ggTRNG sOUTPUT USING THIS STRING
RETURN iNOW CONTINUE THE OLD STRING

CALR7 - PRE-PROGRAMMED PRINT ROUTINE 7
PRINT “REPLACE CONTROLLER PROCESSOR MODWLE"
PUSH R2

MOV OXFRU,R2

CALL OSTRNG

POP R2

RETURN

CALRS - PRE-PROGRAMMED PRINT ROUTINE 8
PRINT » SA REGISTER CONTAINS XXXXXX"

SEQ 0150
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PRE -PROGRAMMED SUBROUTINES

115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

013202
013204
013210
013214
013216

013220
013222

012702 006434
004737 007676

000207

005744
000207

CALRS:

CALRY:

PUSH R2

MOV OXSA,R2
CALL OSTRNG
POP R2
RETURN

CALR9 - PRE-PROGRAMMED PRINT ROUTINE 9
REPRINT LAST NUMBER
R4 -> TABLE

TST -(R4)
RETURN

SEQ C151
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VBN NDWN -

013224
013226
013230
013234
013240
013242
013244
013250
0132352
013254
013256
013260
013260
013262
013264
013266

26 013270

7 013272

013274

013276
013300
013306
013310
013312

000016

000002 002074

;tGTORVT
:
1GET DRIVE TABLE POINTER

:

1 INPUTS:

: RS - CONTROLLER TABLE ADORESS
3 R1 - DRIVE NUMBER
sOUTPUTS

24:

3s:

44%:

R4 - DRIVE TABLE ADORESS

LSLUN - LOADED WITH UNIT NUMBER OF ORIVE
2 CLEAR IF DRIVE TABLE NOT FOUND AFTER ERROR PRINTED

PUSH R

MOV RS,R4
ADD #C.DRO,R4
MOV ™. ,R2
TST (R4)

B8EQ 3

cw 8(R4) . R1
8EQ 4%

TSY (R4).
OEC 2%

ERROF 35, ,ERRO3S
TRAP C4EROF
LMORD 35

LMORD O

LMORD ERRO3S
POP R2

CLz

RETURN

MOV (R4),.R4
MOve D.UNIT(R4),LSLUN
POP R2

SEZ

RETURN

sGET COMTROLLER TABLE ADRESS

;ADD OFFSET 70 DRIVE TABLE ADDRESS
1GET COUNT OF DRIVES

1CHECK IF AN ADODRESS HERE

; COMPARE DRIVE NUMBERS
;1BRANCH IF A MATCH
18UMP ADDRESS

sLOOK AT ALL OF THEM
sUNIT NUMBER NOT FOUND

;CLEAR Z AS ERROR FLAG

+GET ADDRESS OF TABLE
1GET UNIT NUMBER

$1SET Z FLAG

SEQ 0152




CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO v05.01b Sunday 07-Oct-84 20:58 Pege 122

PRE -PROGRAMMED SUBROUTINES

VRSO CTE WM -

013314
013316
013320
013324
013326
013332
013334
013336
013340
013342
013344
013346
0133350
013334
013356
013360
013362
013364
013366
013370

005001
121227
103415
121227
101012
006301
010100
006301
006301
060001
112200
162700

000760
005701
001001
005201

000207

000072

1GETCONT

:GET COUNT IN NEXT CHARACTERS OF STRING POINTED TO 8Y R2.
{NUMBER WILL BE IN DECIMAL. IF NO NUMBER, RETURN A

1DEFALT OF 1.
!

: INPUTS :
:
tOUTPUTS::

: R1 - NUMBER READ OR A ONE

R2 - POINTER TO ASCII STRING

: R2 - POINTING TCO CHARACTER AFTER NUMBER

GETCNT: PUSH
CLR

GETCNX: CMPB
8LO
crPe

ASL
MOV

ASL
ASL

GETCON: TST

GETCXX:

RO

R1
(R2),0°0
GETCON
(R2),8'9
GETCON

1 START WITH ZERO COUNT
1CHECK IF CHARACTER A DIGIT
1BRANCH IF LOMER THAN ZERO

1BRANCH IF HIGHER THAN NINE
tMULTIPLY NUMBER BY 10

: SAVE 2N

; COMPUTE 4N

; COMPUTE 8N

: 8N + 2N = 10N

:GET DIGIT FROM STING
1GET RID OF ASCII

1ADD TO NUMBER

1GO0 TO NEXT CHARACTER
;CHECX IF NUMBER IS ZERO
1 IF ZERC, CHANGE

: TO DEFALLT OF ONE

SEQ@ 0153




L12
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SRR BB N R R AR NS e e aGRE S vavar e wn-

39

013372
013374
013400
013406
013410
013412
0135416
C13420
013422
013424
013426
013432
013434
013436
013442
013444
013430
013432
013454
013436
013460
013464
013466
013470
013472
013474
013500
013502
013504
013506
013%31¢
013512
013514
013520
013522
013524
013330
0133532
013536
013542
013544
013546
013550

013314

000020

000020
100000

013634

000012

000014

000003
013634

1 PNTNUM

;
1PRINT A NUMBER

i
i INPUTS:
;
i

H
1OUTPUTS:
'

PNTNUM:
PNTNUS :

1%:

24:

3s:

44

S5¢:
64:

7s:

8s:

Rl - RADIX OF NUMBER
R2 - ASCII STRING TO COUNT OF BITS IN NUMBER
R4 - POINTER TO KUMBER (LOW WORD)

NUMBER IS PRINTED. LEADING ZEROS ARE PRINTED EXCEPT FOR
DELIMAL NUMBERS (LEFT JUSTIFIED).
RO - CONTENTS DESTROYED

MOV R1,.RO 1+ SAVE RADIX
CALL GETCNT 1 GET COUNT OF BITS
PUSH <«R2,R3.RS5> 1 SAVE REGISTCRS ON STACK
MOV (R&)+,R3 :+ GET ONE PARAMETER WORD
CLR RS ;s CLEAR STORAGE FOR OTHER
(o R1,#16. ;: MORE THAN 16 BITS IN NMBER?
BLE 14 s NO, SKIP
MOV (R4)+,RS 3 YES, GET SECOND PARNETER WORD
PUSH R4 s SAVE R4 ON STACK
MOV RS,.R4 3 PUT LOW WORD IN R4
nov #16. .R2 ;1 COMPUTE B81ITS NOT WANTED
SuUB R1,R2 ; BY SUBTRACTING BITS TO USE
8GE 24 ;s FROM 16.
ADD #16. .R2 : IF NEGATIVE, ADD 16 FOR FIRST WORD
8EQ 64 : IF ZERO, NO BITS NEED BE CLEARED
MOV #8IT15.RS ; START MASK MITH SIGN BIT SET
DEC R : COUNT BITS IN MASK
8EQ 44 3
agﬂ g% s SHIFT MORE BITS TO RIGHT
3
g:g g%.016 3 MORE THAN 16 BITS IN NUMBER?
:
ggc 2?.84 : YES, CLEAR IN MIGHM WORD
H
8IC RS,R3 : NO, CLEAR IN LOM WORD
CALL DIVIOE :+ DIVIDE BY RADIX IN RO
PUSH RS 3 PUSH REMAINDER ON STACK
INC R2 1 COUNT DIGITS ON STACK
TST R3 s+ CHECX IF QUOTIENTY 1S ZERO
BNE 64 3
ST R4 }
BNE 64 :
cHP RO, #10. 1 IF RADIX IS DECIMAL
BEQ 10¢ i JUST GO PRINT DIGITS ON STACK
MOV R1,R3 1 OTHERWISE COMPUTE NUMBER OF LEADING O
SUB €12..,.RO ; DIVIDEND IS BITS IN NUMBER
B8GT 74 + DIVISOR IS BITS PER DIGIT PRINTED
MOV ¢3,R0 ' (3 0R &)
CALL DIVIDE b
TST RS i IF REMAINDER NOT ZERO
B8EQ 84 1 INCREMENT QUOTIENT
INC R3 H
SUB R2,.R3 :+ SUBTRACT DIGITS ON STACK
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PRE -PROGRAMMED SUBROQUTINES

58
59
60
61
62
63
64
65

67

013552
013554
01354
013366
013570
013372
013576
013602
013604
013610
013616
013620
013622
013632

001406

005303
001372

000071

9.

10¢:

11%:

8€EQ
PRINT
DEC
BNE
POP
ADD
cr
BLE

ADO
PRINT
DEC
BNE
POP
RETURN

MLCZ

104
0

R3

9

RS
®'0,RS
RS,.#'9
11¢
®c'A-'9-1>,RS
RS

R2

104
<R4 ,R5,R3,R2>

@e 6 G5 We VY S Ve Gy W Bb B0 B¢ S W

NO LEADING ZEROS IF ZERO

REPEAT UNTIL COUNT REACHES ZERO
GET CHACACTER FROM STACK

CNVERT T0 ASCII DIGIY

IF GREATER

CONVERT TO A OR HMIGHER

THAN A 9

FOR HMEX DIGIT

REPEAT FOR

ALL DIGITS
TACK

ON STAC

SEQ 0155
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SEQ 0156

1

2 10IVIDE

3 H

4 ;:DIVIDE A 32 BI) UNSIGNED NUMBER BY A 16 BIT UNSIGNED NUMBER.

S ;REPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER.

6 ;WILL NOT CHECX FOR DIVIDE BY ZERO.

7 H

8 : INPUTS::

9 : RS - LOW 16 BITS OF DIVIDEND

10 : R4 - HIGH 16 BITS OF DIVIDEND

11 ; RO - DIVISOR

12 ; OUTPUTS:

13 : P3 - LOW 16 BITS OF QUOTIENT

14 : R4 - HIGH 16 BITS OF QUOTIENT

{2 3 RS - REMAINDER

17 013634 OIVIDE: PUSH R2

18 013636 012702 000040 MOV 32. ,R2 :SET UP SHIFT COUNT

19 013642 005005 CLR RS :START WITH ZERO REMAINDER
20 013644 006303 1$: ASL R3 ;:SHIFT LEFT INTO RS
21 013646 006104 ROL R4
22 013650 006105 ROL RS
23 013652 020005 cP RO,RS tWILL DIVISOR GO INTO REMAINDER
24 013654 101002 BHY 24 tONLY SUBTRACT IF IT WILL
25 013656 160005 SuUB RO,.RS5 ;SUBTRACT DIVISOR
26 013660 005203 INC R3 ;PUT A ONE INTO QUOTIENT
27 013662 005302 2$: DEC R2 ;:COUNT THE SHIFTS
28 013664 001367 . BNE 14
29 013666 POP R2

30 013670 000207 RETURN
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PRE - PROGRAMMED SUBROUTINES

013672
013674
013700
013702
013704
013706
013710
013712
013714
013720
013722
013726
013730
013732
013734
013736

012700
005005

006301
006102
006103
006104
006105
022705
101003
162705

005300
001363

000100

000012
000012

BLZ

10IV10

Page 125

:DIVM A 64 BIT UNSIGNED NMBER BY A 10,
(REPLACE OIVIDEND WITH QUOTIENT AND RETURN REMAINDER.

(WILL NOT CHECX FOR DIVIOE 8Y ZERO.

1 INPUTS
' Rl - LOW 16 BITS OF DIVIDEND
' R2 - NEXT 16 BITS OF DIVIDEND
i R3 - NEXT 16 BITS OF DIVIDEND
' Re - HIGHM 16 BITS OF DIVIDEND
tOUTPUTS
3 Rl - QUOTIENT,
: R2 - QUOTIENT,
: RS - QUOTIENT,
3 R4 - QUOTIENT,
3 RS - REMAINDER
DIViO: PUSH RO
MOV 464 . .RO
CLR RS
1¢: ASL R1
ROL R2
ROL R3
ROL R4
ROL RS
o #10. .RS
8M] 23
SUB #10.,RS
INC Ri
24: DEC RO
BNE 14
POP RO
RETURN

sDIVIDEND IS IN <R4,R3.R2.R1>
1SET UP SHIFT COUNT
1START WITH ZERO REMAINDER

tSHIFT LEFT INTO RS

+SILL DIVISOR GO INTO REMAINDER?
sONLY SUBTRACT IF IT WILL

1 SUBTRACT OIVISOR

sPUT A ONE INTO QUOTIENT

1COUNT THE SMIFTS

tRETURN WITH QUOTIENT IN
; <R4 ,R3,R2,R1> AND REMAINDCR IN RS

SEQ 0157/

P P




CZUDIAO UDASO-A/KDASO-@ DRIVE € MACRC V0S.01b Sundey 07 Oct 84 20:58 Page 126

PRE - PROGRAMMED SUBROUTINES

OO NP AB NN

10
11
12
13
14
) -
16
17
18
19
20
21
22
23
24
25
26
27

013740
013732
013734
013760
013764
013766
013772
013776
014000
014002
014004
014006
014010
014014
014016
014020
014022
014024
014026
01404C

011403
016404
012700

004737
062705

005201
010305

001367
012700

110520
005301
001374
105020

000207

000012
013634

002214

LL’

tBUILD DEFALT 28-BIT NUMBER

i
s INPUT

'
1OUTPUT ;
;

BLD28:

14:

24:

R4 POINTER TO 2 WORD DEFAULT NUMBER
TEMP - ASCIZ STRING REPRESENTING DEFAULT NUMBER

PUSH <RO,R]1,R3,R4,R5>
MOV (R4),RS
MOV 2(R4’, R4

-
22
33

EEREY

"'3332
13
3

1

$

(RO).

POP <RS5,R4,.R3,R1.RO>
RETURN

0
3

1GET NUMBER

sOIVISOR IS 10,
1CLEAR CHARACTER COUNT

sCONVERT REMAINDER TO ASCII CHARACTER
1STORE ON STACX

sCOUNT THE CHARACTER

sREPEAT UNTIL QUOTIENT IS ZERO

1GET POINTER TO STRING
1PUT CHARACTERS INTO STRING

1tEND WITH MAL

SEQ 0158
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SEQ 0159
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OB NONBWN -

of S 5

014042
014052
014054
014056
014062
014064
014066
014072
014074
014100
014102
014104
014106
014112
014114
014116
014120
014122
014124
014126
014130
014132
014134
014140
014142
014142
014146
014152
014134
014156
014162
014164

014166
014166
014172
014176
014200
014202
014206
014210

014212

012702
112203
001452
162703
100435
022703
103432

006101

006300
006101
006300
006101

003501
062601

005501
032701
001730

012746
012746
010600
104417
062706

000415

012746
012746
210600
104417
062706
000261
000403

010024

002214

000011

170000

025557
000001

025621
000001

;CONVERT ASCIZ STRING TO 28-BIT NUMBER

i
+ INPUTS::
i TEMP - ASCIZ STRIYG UP TO 9 CHARACTERS LONKX
i R4 - ADDRESS OF TWO WORD STORAGE
1OUTPUTS :
IF STRING IS VALIDO NUMBER
TWO WORDS AT R4 LOADED WITH NUMBER
R4 POINTING TO WORD AFTER STORAGE

CARRY CLEAR
IF STRING INVALID
ERROR MESSAGE PRINTED

.t P BE Sv @ S G

CARRY SET
CNv28: PUSH <RO,R1,R2,R3>
&: :0 1START WITH ZEROS
1
MOV #TEMP ,R2 :GET ADORESS OF STRING
18: MOV8B (R2).,.R3 ;GET A DIGIT FROM STRING
BEQ 3% s IF NUALL CHARACTER, ALL DONE
SUB ¢'0,.R3 ;SUBTRACT CHARACTER O
Ml 24
CP 9. .R3
BLO 24
ASL RO tMATIPLY By 2
ROL R1
PUSH <R1,.RO> 'SAVE N X 2
ASL RO sTIMES 2 AGAIN FOR N X 4
ROL Ri
ASL RO ;TIMES 2 AGAIN FOR N X 8
ROL R1
ADD (SP)..FO tADD N X 2 TO GIVE N X 10
ADC R1
ADD (SP)..R1
817 #170000,.R1 1CHECK SIZE OF NUMBER
BEQ 1 sMUST NOT BE MORE THAN 28 BITS
PRINTF #INP28A sPRINT PROPER RANGE
MOV OINP2BA, -(SP)
MOV 8l,-(SP)
MOV SP,RO
TRAP CAPNTF
ADD ™, SP
SEC 1SET CARRY TO ASK AGAIN
BR 4¢
24: PRINTF #INP2BB jPRINT ILLEGAL CHARACTER
MOV #INP2088B, -(SP)
mv .10'(59)
MOV SP,RO
TRAP CHPNTF
ADD 4, 5P
SEC
B8R At
3¢: MOV RO,(R4). tMOVE NUMBER TO STORAGE AREA
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SEQ 0160

48 014214 010124 MOV R1.(R4).
00024 CLEAR CARRY T AT

S0 014220 ats SbS (aS_R2.R1.R0> ' O INDICATE ALL IS WELL

51 014230 000207 RETURN

150




- PRE -PROGRAMMED SUBROUTINES

VRSO AR WA

014232
014240
014244
014246
014254
014256
014260
014264
014270
014272
014276
014300
014304
014304
014306
014310

014312
014314
014320
014324
014326
014330
014332
014336
014342
014346
014350
014354
014334
014356
014360
014366
014370
014372
014374

005764

116537
000417

016401
004737
001037
005764

052713
104424
000423

012702
016412
006112
006112
006112
042722
016412
042722

012712

104460
000241

000207

000261
000771

013224

100000

002146
000002

177774
000002
140000

007160

002074

PNTERR;

1¢:

3s:
24:

44
Ss:

F13
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SEQ 0161

PNTERR - PRINT ERROR MESSAGE FROM DM PROGRAM REQUEST 11 OR 12.

INPUTS:

OUTPUTS:

2RR33¢ 24

o
-4
o

G

RS - CONTROLLER TABLE ADPRESS
R4 - MESSAGE DATA ADORESS
R3 - COMMAND DATA ADORESS

ERROR MESSAGE PRINTED
15 SET IN COMMAND

8IT

<RO,R1,R2>
4(RA)

14
C.UNIT(RS),L$LUN

et

R&
4(R4),R1
GTORVT

S¢
giWIT(RQ)
#8IT15,(R3)

CSORPT
R4
a4

RA
SERRTYP R2
2(R4),(R2)
(R2)

(R2)

(R2)
#tC3,(R2)+
2(R4),(R2)
#140000,(R2)+
(R2)+
#ERR, TN, (R2)

CS4ERROR
<R2,R1,R0>
<R4>

44

- 6w s G5 OO W B e W G T+ W T G5 O

e G0 G0 B B4 Be G5 85 S8 B W O

DATA IF DRIVE MAS BEEN DROPPED

SAVE REGISTERS ON STACK

CHECK IF BIT 15 SET

IF SO, GET UNIT FROM MESSAGE DATA
ELSE, GET UNIT FROM CONTROLLER TABLE

SAVE DATA ADDRESS

GET DRIVE NUMBER

GET DRIVE TABLE ADORESS

IF UNIT OROPPED, EXIT

IS TESTING DONE ON UNIT?
IF NOY DONE, PROCEED

MARK UNIT AS DONE TESTING
PRINT A STATISTICAL REPORT

RESTORE DATA ADORESS

RESTORE DATA ADDRESS
GET POINTER TO ERROR TABLE
GET ERROR TYPE

CLEAR LOW 2 BITS

MASK LOW 14 BITS

CLEAR MESSAGE POINTER
GET ROUTINE NUMBER
PRINT THE ERROR MESSAGE

ORIVE HAS NOT BEEN DROPPED
RESTORE REGISTERS

RESTORE STACK
DRIVE HAS BEEN OROPPED
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OO O NN -

014376
014376
014402
014406
014410
014414
014414
014420
014422
014424
G14430
014432
014436
014440
014442
014446
014430

014454
014460
014464
014470
014476
014502
014510
014316
014522
014526
014530
014536
014540
014546

014554

014556
014556
014560
014562
014564

016504
042704
010501
062701

012746
010146
010446
012746
104437
062706
006204
006204
004737
001447
004737

017701
012700
004737
013764
010164
0135764
067764
004737
004737
001417
032764
001007
042765
052765

000207

104455
000041

006702

000004
177000

000006
000340

000003
000010

015272
007356

165316
000002
014572
002176
000034
002176
163462
014664
014774

000037

000024
000002

000032

000012
000012

LOADTX:
LOADB :

LOADEL :

LOADDM - LOAD AND START A DM PROGRAM IN A CONTROLLER

INPUTS
RS - CONTROLLER TABLE ADDRESS
IMPLICIT INPUTS:
OMPROG - POINTER TO START OF DM PROGRAM IN MEMORY
OUTPUTS:

IF LOAD SUCTEEDS - Z CLEAR
CONTROLLER TABLE MARKED LOADED
IF ERROR - Z SET

GET VECTOR OF CONTROLLER
CLEAR ALL BUY VECTOR
GET INTERRUPT SERVICE LINK

SET UP INTERRUPT VECTOR

MOV C.VEC(RS),Ra
8IC #*C<CT.VEC> R4
MOV RS.R1

ADD oC.JSR,RL
SETVEC R4,R1,8PRIO?
MOV #PRIOT, -(SP)
MOV R1,-(SP)

MOV R4, -(SP)

MOV e3,-(SP)
TRAP CsSVEC

ADD :}O.SP

-k B8 S O O

INITIALIZE CONTROLLER WITH SMALLEST
POSITION VECTOR FOR RIMG
BUFFER AND INTERRUPTS ENABLED

IF ERROR, EXIT

ALLOCATE SPACE FOR HOST COMM AREA

GET SIZE OF PROGRAM
BUILD EXECUTE SUPPLIED

R4
CALL CNTINT
BEQ LOADER
CALL HCOMM

MOV SDMPROG , R1
MOV #0P .ESP,RO
aLDCMD

-k Q¢ O ws B

- et e

CALL PROGRAM COMMAND PACKET
MOV OMPROG , HC . CPX+P . UADR(R4); LOAD MAIN PROGRAM ADDRESS
MOV R1 ,HC.CPK+P . BONT(R4) ; AND SIZE

MOV OMPROG ,MC .CPX P . OVRL(RA); LOAD OVERLAY ADDRESS
ADD SOMPROG . MC . CPK+P .OVRL(R4)

CALL SNDCMO + SEND COMMAND TO CONTROLLER
CALL WAITHS s WAIT FOR MESSAGE RESPONSE
BEQ LOADER : EXIT IF ERROR

&IET OST . MSK ,HC . MPK P, STS(RC): CHECK FOR ERRORS

LOADEL
8I1C oCT.CMD+CT.REQ,C. FLG(RS); CLEAR COMMAND OUTSTANDING FLAG
8IS #CT.AN,C.FLG(RS) ; SET DM PROGRAM RUNNING FLAG

RETURN 1 SUCCESS RETURN
CONTROLLER FAILED TO DOWNLINE LOAD O™ PROGRAM

ERROF 33, ,ERRO33 ;

TRAP COERDF
.WORD 33
.WORD O
.WORD  ERRO33

SEQ 0162
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92 014566 000264 LOADER: SEZ
93 014570 000207 RETURN
o4

s SET
1 ERR

i

7710
OR RET

INDICATE ERROR OCCURRED
URN

SEC 0163
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VRSO NEWN -

RALUCLBIIURARBUNNY

014572
014576
014602
014604
014610
014614
014620
014624
014626
014632
014634
014640
014642
014646
014630
014632
014654
014660
014662

016504
010400

012720
012701
022716
001403
022716
001002
012701
010120
012701
003020

005301
001375

000207

000014
000014
000060
001000
000031
000030
177777

000030

14:
&DCO :

8LDCL:

113
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8LOCMD - BUILD A COMMAND IN COMMAND PACKET

INPUTS:

OUTPUTS :

ASaRRCaIERNeIERA;

3

RS - CONTROLLER TABLE ADDRESS

RO - COMMAND CODE

R4 - ADDRESS OF HOST COMM AREA
COMMAND PACKET CONTAINING REF NUMBER AND OPCODE. ALL

0

OTHER FIELDS CLEARED.
REFERRENCE NUMBER IN CONTROLLER TABLE INCREMENTED

AND RESULTY 1IN COMMAND PACKET.

RO - CONTENTS DESTROYED

mc PSZ>/2.R1
(RO).
Rl

8L0C1
l"‘tl.CPKoP.CPCD(Rd)

o B¢ W9 ¢ ¢ S0 G5 VS G2 D @8 Gn W G G G B

SAVE REGISTERS ON STACX
GET ADDRESS OF HOST COMM AREA
COPY T0 RO
COMPUTE ADORESS OF COMMAND ENVELOPE
LOAD PACKET LENGTH
LOAD DUP CIRCUIT IDENTIFIER
IF CODE IS MAINTENANCE WRITE
USE DIAGNOSTIC CIRCUIT ID
IF cooesgp NOT MAINTENANCE READ

ELSE, USE DIAGNOSTIC CIRCUIT ID
PUT IDENTIFIER INTO PACKET
GEY WORDS 7O CLEAR
CLEAR PACKET
ANY MORE
WORDS TO CLEAR?
PUT OPCODE IN PACKET
RESTORE R1

SEQ 0164




Jl3

CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRC VOS.01b Sunday 07-Oct-84 20:58 Pege 131
PRE PROGRAMMED SUBROUTINES

SEQ 0165

*
L 4

SNDCMD - SEND A COMMAND TO THE CONTROLLER. CLEAR THE RESPONSE
PACKET. MARK BOTH PACKETS AVAILABLE TO THE CONTROLLER. SET COMMAND
ISSUED BIT IN CONTROLLER TABLE AND INITIALIZE TIMEOUT COUNTER.

e W G S G- Vs S B W8 G

1

e

3

4

S

6

7 INPUTS:

8 RS - CONTROLLER TABLE ADDRESS

9 OUTPUTS:

10 R4 - ADDRESS OF HOST COMM AREA

11 --

12
13 014664 016504 000014 SNDCMD: MOV C.HCOM(RS) R4 ; LOAD R4 WITH HOST COMM AREA ADDRESS
14 014670 005265 000032 INC C.REF(RS) 3 INCREMENT CMD REFERENCE NUMBER
1S 014674 016564 000032 000020 MOV C.REF(RS),HC.CPK+P . CRF(R4); PUT IN PACKET

16 014702 012764 140000 000006 MOV ORG.OMN+RG .FLG ,HC.MCT(RA) ; MARK MESSAGE PACKET AVAILABLE
17 014710 012764 100000 000012 MOV #RG.OMN,HC.CCT(RS) 1 MARK COMMAND TO CONTROLLER

16 014716 005775 000000 TST (RS) + TELL CONTROLLER COMMAND IS THERE
19 014722 052765 000004 000012 BIS #CT.CMD,C.FLG(RS) ¢+ MARK COMMAND ISSUED
20 014730 000207 RETURN

N
re-4




7
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OO SO NE N

014732
014736
014740
014744
014752
014754
014760
014762
014764
014766
014772

010064
012764
010004
012701

005301
001375

000207

L J
*

Be Be Be Wb B9 @ B2 B B W T2 G B B

:

CLRBFL :

CLABWF

- CLEAR THE SPECIFIED DATA BUFFER IN THE HOST COMM AREA

AND LOAD BUFFER DESCRIPTOR IN COMMAND PACKET TO THE BUFFER

INPUTS:

RS - CONTROLLER TABLE ADDRESS
R4 - ADDRESS OF MOST COMM AREA
RO - OFFSET INTO HOST COMM AREA TO DATA BUFFER

"DATA BUFFER CLEARED

COMMAND PACKET POINTING TO BUFFER
BYTE COUNT SET TO SIZE OF BUFFER
R4 - ADDRESS OF DATA BUFFER

<RO,R1> 1 SAVE REGISTERS ON STACK

R4 ,RO i CREATE BUFFER ADDRESS

RO, HC .CPK+P ,UADR(R4S ) i PUT BUFFER ADDRESS IN COMMAND PACKET
OHC .BSZ . HC.CPK+P . BCNT(R4);PUT SIZE OF BUFFER IN COMMAND PACKET

RO,.R4 3 PUT BUFFER ADORESS IN R4
#<HC.BSZ>/72.R1 + GET SIZE OF BUFFER IN WORDS
(RO). 1 CLEAR ALL THE WORDS

R1 : ANY MORE

CLROBFL 3 WORDS TO CLEAR?
<R1,R0> :

SEQ 0166
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VOO NEWN -

37
39

a1
42

47
48

49
51

53

014774
015000
015004
015006
015012
015016
015020
015026
01503%0
015034
015036
015036
015040
015044
015046
015054
015056
015060
015066
015070
015070
015072
015074
015076
015100

015102
015110
015114
0135116
015120
015120
015122
015124
015124
015126
015130
015132
015134
015136
015142
015144

012700
010501
062701
004737
011300
032763
001025
016001
001031

104422
005737
001764
023765
101005
001357
023765
103753

104455
000044
000000
006726
000416

042765
000244
000207
010102
104455
000050

000000
006752

000264
000207

000036

015210
000010

002320
002332

002330

000010

000012

000030

000026

000012

1s:

es:

3%:

44:

L 13

e i s e e et e

WAITMS - WAIT FOR CONTROLLER TO RESPOND WITH A MESSAGE PACKET

" RS - ADDRESS OF CONTROLLER TABLE
"Z CLEAR 1IF NO ERROR

Z SET IF ERROR, MESSAGE PRINTED

<RO,R}>

930. .RO

RS.R1

¢C.TC.R1

SETTO

(RS),RO
&CT.MSG,C.FLGC(RS)

34
2({R0O),R1
4%

C48RK
KW.CSR

14
g?.ELoZ.C.TOH(RS)

i
f?.EL.C.TO(RS)
36, ,ERRO36
CSEROF

36

0
ERRO36
5S¢

#CT . MSG,C.FLG(RS)
<R1,RO>

R2

R1.R2

40, ,ERRO40
CS4ERDF

40

(o}

ERRO4O

R2

<R1,RO>

on e e B O S5 B W G W O

- Ge B4 O S5 G5 T W

SAVE REGISTERS ON STACK

SET TIME OUT VALUE OF 30 SECONDS
POINT TO TIME OUT COUNTER
POINTER TO TIMER FIELD

START TIMER

GET ADDRESS OF IP REGISTER

LOOK IF INTERRUPT OCCURRED
BRANCH IF SO

LOOK AT SA REGISTER

BRANCH IF ERROR CODE PRESENT
3555 »>BREAK BACK TO MONITOR<ccccc<

SEE IF A CLOCK ON SYSTEH

IF NOT, DON'T TIMEOUT

CHECK HIGH WORO OF AINTERVAL

IF GREATER, TIMED OUT

IF NOT EQUAL, NO TIMEOUT OCCURRED
CHECK LOM WORD OF INTERVAL

IF LOMER, NO TIMEOUT OCCURRED
PRINT TIMEOUT ERROR

ERROR EXIT

CLEAR MESSAGE RECEIVED FLAG
SAVE REGISTERS ON STACK
GIVE NO ERROR RETURN

SAVE R2
GET SA REGISTER CONTENTS
CONTROLLER DETECTED ERROR

RESTORE REGISTERS
RESTORE REGISTERS
Z SET OR ERROR RETURN

SEQ 0167
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-
COBNONE N

[
-

12
13

14
15
16
17
18
19

2l

22
23

e?
28

31

33
35

47
48
49

S1
S3

55

015146
015146
015146
015154
015154
015154

015156
015156
015156
015162
0135164
015164
015164

013166
015166
015166
015174
013200
013206
015206
015206

012737

000002

052710

000002

062737
005537
012777

000002

177777 002340

000010

000001
002332
c00105

002330
165112

*
*

e We W@ WY e We Wr W

:

NXMI: :

ENDSRV
L10020:

X

S G B B4 B G B B S5 B8 T Vs BE B W L P

<

CNTSRV: :

ENDSRV

L10021:

;oo

‘--

KWill::

ENDSRV

L10022:

NXMI - NON-EXISTANT MEMORY SERVICE ROUTINE

INPUTS:
NXMAD SET TO ZERO
oUTPUTS:
NXMAD SET TO ONES IF NON-EXISTANT TRAP DCCURED

NXMI
MOV #-1,NXMAD

RTI

CNTSRV - CONTROLLER INTERRUPT SERVICE ROUTINE. MARKS CONTROLLER TABLE
THAT AN INTERRUPT HAS BEEN RECEIVED.

kI3 ROUTINE IS CALLED BY A [JSR RO,CNTSRV] INSTRUCTION FROM WITHIN
T+% CONTROLLER TABLE. THE PC STORED IN RO IS THE ADORESS OF THE C.FLG
WJRU IN THE CONTROLLER TABLE. THE STACK CONTAINS THE SAVED CONTENTS
OF RO FOLLOWED BY THE INTERRUPTED PC AND PS.

INPUTS:
RO - ADDRESS OF C.FLG WORD IN CONTROLLER TABLE
STACK - SAVED CONTENTS OF RO

OUTPUTS:
CT.MSG SEY IN C.FLG WORD OF CONTROLLER TABLE
RO - RESTORED FROM STACK

CNTSRY

eIS #CT.MSG, (RO) : SET CT.MSG
POP RO ; RESTORE RO
RTI

KW11I - CLOCK INTERRUPT SERVICE ROUTINE

KWill

ADD #1,.Ku EL ; COUNT THE INTERRUPT
ADC KW.EL+2 : PUT CARRY IN HIGH WORD
MoV #KW.0UT , BKW . CSR ; RESTART THE CLOCK

RTI
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SEQ 0169

1
2 e
3 ; SETTO - %:ETIEWT COUNTEr TO A GIVEN NUMBER OF SECCONDS FROM CURRENT
4 : .
) i
6 ; INPUTS:
7 H RO - NUMBER OF SECONDS FOR TImL™UT
8 : R1 - ADDRESS WHERE TWO WORD TIME .M BE PUT
9 : oUTPUTS:
10 : RO - CONTENTS DESTROYED
11 H R1 - INCREMENTED BY 2
13
14 015210 SETT0: PUSH <R2,R3>
15 015214 005002 CLR R2 ; CLEAR PRODUCT
1? 015216 013703 002326 MOV KW.HZ.R3 : GET MULTIPLICAND
1
18 015222 006200 SETO0: ASR RO s SHIFT MATIPLIER TO RIGHT
19 015224 103001 8cCC SETO1 : IF A ONE BIT SHIFTED OUT
20 015226 060302 ADD R3,R2 H ADD MULTIPLICAND TO PRODUCT
21 015230 006303 SETO1: ASL R3 ; DOUBLE THE MULTIPLICAND
22 015232 005700 TS7 RO 3
gz 015234 001372 B8NE SET00 ; CONTINUE UNTIL MULTIPLIER IS ZERO
25 :
26 : GET CURRENT TIME
27 :
28
29 015236 013700 002330 SET02: MOV KW.EL ,RO : GET TIME (LOW WORD)
30 015242 013703 002332 MOV KW.EL+2.R3 ; GET TIME (HIGH WORD)
31 015246 020037 002330 (o) o RO,.KMW.EL : IF CHANGED DURING RETRIEVAL
g&; 015252 001371 BNE SET02 : GET IT AGAIN
34 H
35 : ADD TIME TIL TIMEOUT
gf; :
38 015254 060200 ADD R2,RO ; ADD TIMEOUT TO CURRENT TIME
23 015256 005503 ADC R3 ; INCREMENT HIGH WORD IF CARRY
41 :
42 : PUT RESULT IN STORAGE
43 :
A4
45 015260 010021 MOV RO,(R1). ; SAVE LOW WORD OF TIMEOUT
:? 015262 010311 MOV R3,(R1) : SAVE HIGH WORD OF TIMEOUT
48 015264 POP <R3,R2>
49 015270 000207 RETURN
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SEQ 0170

1
2 jee
3 ' CNTINT
4 :
S : FUNCTIONAL DESCRIPTION:
6 i SUBROUTINE TO INITIALIZE A CONTROLLER AND BRING .7 OmN-LINE.
7 ‘ ALL STEPS ARE CHECKED. AN ERROR MESSAGE IS REPORTED IF ANY ERROR
8 ] DETECTED.
9 '
10 } INPUTS:
11 ' RS - ADDRESS OF CONTROLLER TABLE.
lg ' RE - LENGTH, INTERRUPT AND VECTOR FIELDS TO SEND TO CONTROLLER
| '
14 ! IMPLICIT INPUTS:
1S 3 FFREE - FIRSY FREE ADORESS OF MEMORY, THIS ADORESS IS GIVEN TO
16 : CONTROLLER AS START OF RING BUFFER.
}; 3 FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS.
H
19 i oUTPUTS:
20 : R1 - SIZE OF RING BUFFER IN WORDS IF NO ERROR
21 ] R4 - ADDRESS OF IP REGISTER IN CONTROLLER
22 3 RS - UNCHANGED
gz 3 2 - CLR IF ND ERROR, SET IF ANY ERROR REPORTED
‘--
%
H
g; 3 CHECK IF ENOUGH FREE MEMORY FOR RING BUFFER
;
29
30 015272 CNTINT: PUSH <R3> 1 SAVE RS ON STACK
48 015274 012701 000006 MOV 6. ,R1 ;s GET SIZE OF RING BUFFER
S0 015300 020137 002160 o, R1,FSIZE ;1 COMPARE WITH SIZE OF FREE MEMORY
Si 015304 101402 8L0sS i : THERE IS PLENTY OF MEMORY
S2 015306 000137 007320 P FMERR s FATAL ERROR IF NOT ENOUGH MEMORY
22 015312 1%:
'
22 i DO THE INITIALIZATION
H
67 015312 004737 015502 CALL CNTIST 1 DO FIRST THREE STEPS
68 015316 103466 8Cs 9 1 EXIT IF MICROCODE REPORTED FAILURE
69 015320 012364 000002 MOV (R3).,2(Ra) t WRITE STEP 3 RESPONSE TO SA REGISTER
81 015324 004737 015776 CALL ONTRSP : WAIT FOR STEP OR ERROR BIT
82 015330 103461 8cs 9t s EXIT IF MICROCODE REPORTED FAILURE
gg 015332 010237 002362 MOV R2.SSTEPS ; SAVE STEP 4 RESPONSE VALUE.
H
igg $ SEND GO BIT TO SA REGISTER TO END INITIALIZATION
:
102 015336 8¢:
103 015336 012700 000001 MOV #SA.GO,RO 1 SET THE GO BIT
ig; 015342 010064 000002 MOV RO,2(R4) it WRITE TO SA REGISTER
}
106 3 NOW CHECK IF THE CONTROLLER TYPE IS VALID AND MICROCODE VERSION
ig; } IS CURRENT
}
109 015346 013703 002362 234 MOV SSTEP4 RS i GET SAVED CONTROLLER STEP 4 RESPONSE
110 015352 010301 MOV R3,.R1 i RS HAS STEP 4 INFO

111 015354 042701 177760 BIC #*C<SA.MCV> ,R1 i Rl = MICRO CODE LEVEL




112 013360

SUBROUTINE S
006003

113
114
115
116
117
118
119
120
121
122

BRkRE

135

13%7
138
139
140
141
142
143
144
145
146

015362
015364
015366
013370
015374
015400
015402
0135406
015410
015416
013416
015420
013422
013424
013426
015430
015430
015434
013436
015436
015440

015474
015476
015500

006003
006003
006003
042703
022703
001413
022703
001420
052765

104455
000016

000264
000207

177760

000015
100000

chs:

9s:

ROR
ROR
ROR
ROR
BIC

8EQ
8IS

353

Cl4
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R3
R3
R3
RS

@tC<SA CNT/16.>,R3

. RS
244
#13..R3

254
MIT1S,C.UNIT(RS)

ERROF 148, ,ERRO1A
TRAP CSERDF
LMORD ia

MORD O

.MORD ERRO1L4

BR 9

(», 4 R1,03.

BGE 26¢

ERRSF 14, .ERRO14
TRAP CSERSF
.MORD 14

LMORD O

.MORD ERRO1A

BR 264

o R1,.00.

OGE 264

ERRSF 14, ,ERRO14
TRAP CIERSF
LMORD 1e

Im o

.WMORD ERROi14
POP <R3>

o4

RE TURN

ERROR RETURN

POP «R%»

SEZ

RETURN

SEQ 0171

RIGHT

JSTIFY

MODE L
NUMBER

RS » CONTROLLER MODEL NAMBER
CHECK IF UDASOA
IF SO, BRANCH
CHECK IF XDASO-Q
IF SO BRANCH

ELLSE MARK AS DO NOT EXECUTE

REPORY ERROR

EXIT
UDASOA MICROCODE VERSION UP TO DATE?

IF SO, BRANCH
ELSE, REPORT ERROR

KDASO-Q@ MICROCODE VERSION UP TO DATE?
IF SO, BRANCH
ELSE, REPORT ERROR

RESTORE R3 FROM STACK
CLEAR Z TO INDICATE NO ERROR

RESTORE R3S FROM STACK
SET 2 TO INDICATE ERROR OCCURRED
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SEQ 0172
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L2 VL. VN NV R BY )

57
39
41

42
43

013302
013502
015502
015504
015306
013512
013516
013524
013532

013340
015544
0133550
015350
015554
0135560
015564
013570
013572
N15376
013602
013604
013604
013610
013612
013616
013620
013620
013622
015624
013626
013630
013632

015634

104422

052704
010437
013737
062737
012737

016504
005037

012746
012746
012746
012746
104437
062706
003764
005V14

012700
104436
003737
001406

104455

006740
000261
000424

012737

L 3 J

@ B9 G @r Ge Br G0 G S S S S W
]

CNTIST:

100000
002350
0021356 002334

000000 002360

- B e s

002340

000340
015146

000003

000010
000002

002340

004000 002364 1¢:

ONTIST

START THE INITIALIZATION PROCESS ON THE SELECTED CONTROLLER.
STOP BFFORE MRITING THE THIRD WORD SO CONTROLLER DOES NO1
ATT" ANY BUS TRANSFERS.

INCG .o
" RS - ADORESS OF CONTROLLER TABLE
R4 - LEN, INTI AND VECTOR FIELDS TG SEND TO CONTROLLER

LOAD TABLE OF DATA TO SEND TO SA REGISTER

BREAK s »3>>>>>BREAK BACK TO MONITOR< << ccec
TRAP  CHBRK

PUSH Rl '

BIS #SA,STP R4 : SET STEP BIT Il DATA WORD

MOV R4, SND.S) : LOAD SEND DATA FOR STEP 1 OF INIT
MOV FFREE ,SND . S2 1 GET MEMORY ADORESS AND

ADD #MC .MSG, SND . 2 s LOAD SEND DATA FOR STEP 2 OF INIT
MOV #SA_TST,SND.S3 ; LOAD SEND DATA FOR STEP 3 OF INIT

VERIFY THE ADDRESS OF THE SA AND IP REGISTERS ARE VALIO ANMD
START THE INITIALIZATION BY WRITING ZEROS TO IP REGISTER

MOV C.UADR(RS), R4 : GET ADDRESS OF IP REGISTER
CLR NXMAD 1+ CLEAR MEMORY ERROR FLAG
SETVEC OERRVEC. XMI, #PRIO? : SETUP TIMEOUT ERROR VECTOR
MOV #PRI07, -(SP)

m m.'(y)

MOV SERRVEC, -(SP)

mV .3.'(9)

TRAP C$SVEC

ADD #10,.5P

ST 2(R4) : ACCESS SA REGISTER

CLR (R4) ; WRITE 10 IP

CLAVEC @#ERRVEC ; RETURN TIMEOUT ERROR VECTOR
MOV #ERRVEC , RO

TRAP  CHCVEC

3 NXMAD : SEE IF A MEMORY ERROR OCCURRED
8EQ 14 1 IF NO ERROR, CONTIME
ERROF 38, ,ERRO38 ; PRINT ERROR MESSAGE

TRAP  CHEROF

LMORD 38

- WORD gnnoss

SEC ; CARRY SET TO INDICATE ERROR
BR at : EXIT

SET UP LOOP PARAMETERS TO EXECUTE THE FOUR STEPS OF INITIALIZATIONM

MOV #SA.S1,CNTRSD i STORE RESPONSE MASK
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aS 015642 012703 002346 MOV  @INITBL.RS s GET INDEX TO SEND/REPOND INIT TABLE
a6
47 H
a8 : MAIT FOR AND CHECK RESPONSE DATA
49 ;
50
31 015646 004737 015776 28 CALL  CNTRSP , WAIT FOR STEP OR ERROR BITS
52 015652 103414 BCS 44 : EXIT IF ERROR
53 013654 004733 CALL (R3). 1 CALL RESPONSE CHECKER FOR STEP
54 015656 103412 BCS 44 s GET OUT IF ERROR
55 015660 006337 002364 ASL  CNTRSD ; SMIFT TO NEXT STEP BIT
56 015664 032737 040000 002364 BIT  #SA.S4,CNTRSD ; CHECK IF NOW AT STEP 4
S7 015672 001003 BNE 33 : GET OUT IF SO
58 015674 012364 000002 MOV  (R3).,2(R4) i WRITE DATA TO SA REGISTER
59 015700 * 000762 BR 24 , STAY IN LOOP
61 015702 000241 3 cLe ; CLEAR CARRY FOR NO ERROR INDICATION
62 015704 as: PP  R1 : RESTORE R1
63 015706 000207 RETURN X
3
65 : RESPONSE CHECK FOR FIRST WORD (STEP 1) FROM SA REGISTER
66 : CHECX FOR PROPER CONTROLLER TYPE
$
68 015710 012701 004400 RSP.S1: MOV  @SA.S1+SA.0I.R1 ; SET STEP ONE BIT
69 015714 042702 001140 BIC  #SA.QB.SA.MP.SA.SM.R2 ; CLEAR @22 £ SM BIT FOR KDASO-Q
70 015720 000416 Bk RSP . OX : NOW DO A RESPONSE CHECK
72 ; RESPONSE CMECX FOR SECOND WORD (STEP 2) FROM SA REGISTER
3 ; CHECK FOR ECHMO OF INTERRUPT ENABLE FLAG AND INTERRUPT VECTOR
]
75 015722 013701 002350 RSP.S2: MOV  SND.S1.R1 . GET WORD SENT TO SA REGISTER
76 015726 000301 SWA8 Rl s GET HIGH 8 BITS
77 015730 042701 177400 8IC  #177400.R1 "
78 015734 052701 010000 8IS  #SA.S52,R1 : SET STEP 2 BIT
79 015740 000406 B8R RSP . CK : NOW DO A RESPONSE CHECK
H
81 " RESPONSE CHECK FOR THIRD MORD (STEP 3) FROM SA REGISTER
82 : CHECX FOR ECHO OF MESSAGE AND COMMAND RING LENGTMS
H
84 015742 013701 002350 RSP.S3: MOV  SND.S1,.R1 . GET MORD SENT TO SA REGISTER
85 015746 042701 177400 BIC  #177400.R1 i JUST LOW 8 BITS
8 015732 052701 020000 BIS  #SA.S3.R1 . SET STEP 3 BIT
$
s " RESPONSE CHECK, COMPARE EXPECTED DATA IN R1 WITH ACTUAL DATA IN R2
H
90 015756 020102 RSP.CK: CWP  RI1,.R2 . COMPARE THE DATA
91 015760 001405 BEQ 16 ! EXIT IF COMPARED CORRECTLY
95 015762 ERRDF 40, ,ERRO40 | ERROR - WRONG DATA IN SA REGISTER
015762 104455 TRAP  CSEROF
015768 000050 MORD 40
015766 000000 "WORD O
015770 006752 "WORD  ERRO40

97 015772 000261 SEC i SET CARRY TO INDICATE ERROR
98 015774 000207 1%: RETURN i
99
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SEQ 0174

*
*

CNTRSP

WAIT FOR CONTROLLER TO RESPOND MITH DATA IN SA REGISTER.

EITHER STEP BIT FROM MASK IN LOCATION CNTRSD OR ERROR BIT

WILL CAUSE A TERMINATION.

AN ERROR MESSAGE MILL BE PRINTED IF THE CONTROLLER DOES NOT RESPOND
TN 10 SECONDS OR IF ERROR SETS.

INPUTS:
CNTRSD - MASK OF STEP BIT 70 LOOK FOR
RS - ADDRESS OF CONTROLLER TABLE
R4 - ADDRESS OF IP REGISTER
OUTPUTS:
ERROR MESSAGE IF TIME OUT ON RESPONSE OR ERROR BIT SETS
R2 - DATA FROM SA REGISTER
CARRY SET IF ERROR BIT SETS OR TIME OUT

e 96 be o0 B Ss B¢ B9 $4 Do B B Br By Ps B0 B e

Bno—o—ut—o—wt—v—v—
WO dONDBUNF-OOVR NPT ANE WM -

21 015776 CNTRSP: PUSH Ri
22 016000 052737 100000 002364 BIS #SA . ERR ,CNTRSD 3 SET ERROR BIT IN MASK WORD
23 016006 012700 000012 MOV #10. ,RO + SET UP FOR 10 SECOND TIMEOUT
24 016012 010501 MOV R5.R1 1 POINT TO COUNTER IN CONTROLLER TABLE
25 016014 062701 000026 ADD oC.70.R1 ¥
26 016020 004737 915210 CALL SETTO i
27 016024 POP R1 :
28 016026 033764 002364 000002 1§: 8IT CNTRSD,2(R4) ; LCOX AT ERROR AND STEP BIT
29 016034 001024 BNE 3¢ 3 BRANCH IF EITHER SET
30 016036 BREAX 3 >>>>»>»>>BREAK BACK TO MONITOR<cccccc
016036 104422 TRAP CHBRX
31 016040 005737 002320 TST KW.CSR 1 SEE IF CLOCK ON SYSTEM
32 016044 001770 8EQ 14 i
33 016046 023765 002332 000030 P Ku.EL«2,C.TONRS) i CHECK IF TIME OUT OCCURRED
34 016034 101005 M1 24 ‘
35 016056 001363 BNE 1 '
36 016060 023765 002330 000026 P KW.EL,.C.TO(RS) :
37 016066 103757 aLo 1 :
38 016070 016402 000002 2s: Y 2(R4),R2 s+ GET REGISTER CONTENTS
42 016074 ERRDF 40,, 3 REPORT TIME OUT ERROR
016074 104455 TRAP CSERDF
016076 000050 WORD 40
016100 000000 MORD O
016102 006752 LWORD  ERROAO
:g 016104 000407 B8R 44 ;
]
:9’ ' CHECK IF ERROR BIT SET
i
48 016106 016402 000002 3¢: MOV 2(R4),R2 t GET REGISTER CONTENTS
49 0161.2 100006 8PL -1 i EXIT IF ERROR NOT SET
53 016114 ERROF 40, ,ERRO40 : REPORT ERROR INFO
016114 104435 TRAP CSEROF
016116 000050 .WORD 40
016120 000000 .WORD O
016122 006752 WORD ERRO40

55 016124 000261 as: SEC i
$6 016126 000207 RETURN :
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SEQ 0175

7 3
<8 : NORMAL EXIT
59 3

S cLC 1 CLEAR CARRY AS NO ERROR INOICATION

60 016150 000241 :
61 016132 000207 RETURN ;




PRE PROGRAMMED SUBROUTINES

OVBNOND W -

15
16
17
18
19

21
23

27

016134
016140
016144
016144
016130
016154
016160
016164
016166
016172
016176
016202
016204
016206
016210
016212
016214
016220
016222
016230
016234

005037

012746
012746
012746
012746
104437

012703
012704
005714
001403

005303
001373
005737
001493
0127717

000207

002340
000340
015146
000004
000003
000010
002244

0023)
000105 164070

RESET

INPUTS :

OUTPUTS:
NONE

RESET: CLR

PUSH
SETVEC

MOV

1¢: TST

24: 157

RETURN

H1l4
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NXMAD
<R3 ,R4>

GERRVEC , INXMI , #PRIO?

ml°7.'(y)
ONXMI, -(SP)
®ERRVEC, -(SP)

IPADRS - CONTAINS ALL IP ADDRESSES

- W Ge G G4 WS O S P O S O

SEQ 0176

RESET ALL CONTROLLERS IN THE CONTROLLER TABLES

CLEAR NON-EXISTANT MEMORY ADORESS
SAVE R3 AND R4 ON STACK
SETUP TIMEOUT ERROR VECTOR

STORE MAXIMUM & OF CONTROLLERS IN R3
STORE IP ADODRESS IN R4

IS THERE AN ENTRY?

IF NOT, OONE

INIT CONTROLLER

MAKE SURE WE DG NOT EXTEND OVER AREA
IF NOT DONE, BRANCH

SEE IF CLOCK PRESENT,

BRANCH IF NOT, ELSE

START THE CLOCK.

RESTORE R3,R4 FROM STACK
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OO -~dONE N -

&

016236
016242
016244
016254
016260
016264
016270
016274
016300
016304
016306
016312
016324
016330
016332
016342
016354
016356
016362
016364
016374
016406
016416
016426

005737
001465

013703
013704
013700
004737
012700
004737

004737

020527
003004

020527
003004

000207

002320
002330
002332
013634
000074
013634
013634

000011

000011

sANTIME

:

1PRINT RUNTIME

i

s INPUTS:

3 KW.EL - CONTAINS ELAPSED TIME
3 KW.HZ - MERTZ OF CLOCK
1OUTPUTS:

: IF CLOCK ON SYSTEM:

SEQ 0177

: " RUN TIME HH:MM:SS * PRINTED
3 IF NO CLOCK: ONE SPACE IS PRINTED

RNTIME: T1ST K, CSR
8€Q RNTIMX
PUSH <RO,R3,R4 RS>
MOV KuW.EL RS
mv KH.ELO?.R‘
MOV KW .HZ,RO
CALL OIVIDE
MOV #60. ,RO
CALL DIVIDE

PUSH RS
CALL DIVIDE
PNT RNTIN,RS
= RS. 9.
86T 14
PRINT &0

1%: PNT RNTIML RS
POP RS
e RS,09.
BGT 24
PRINT #'0

2¢: PNT RANTIMZ2,.RS

POP <RS,R4 ,R3,RO>
RNTIMX: PRINT <®' >
RETURN

sCHECK IF A CLOCK PRESENT
sBRANCH IF NOT

tGET ELAPSED TIME

$GET SPEED OF CLOCX
1COMPUTE SECONDS OF ELAPSED TIME
tNOW OIVIDE BY 60
: TO COMPUTE MINUTES

1 SAVE REMAINDER AS SECONDS
:DIVIDE 8Y 60 AGAIN

s PRINT HOURS
1 IF MINUTES 9 OR LESS

tPRINT A LEADING ZERO
sNOW PRINT MINUTES
sGET SECONDS

+IF 9 OR LESS

tPRINT A LEADING ZERO

;NOW PRINT SECONDS
;HOURS IN R3
;PRINT A SPACE
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OOV NE W -

27
28
29
30
31

33
35

37
39

41
42
43

45
46
4?7

016430
016430

016430
016444
016460
016464
016474
016500
016504

016510
016520

016524
016530
016532
016332
016536
016542
016544
016546
016532
0163532
016354
016560
016564
016566
016370
016574
016576
016576
016576
016602
016606
016610
016612
016616
016616
016626
016632
016636

16642
016644
016646
016650
016632
016656

004737

012701
012700
004737

013705

005765
100010

012746
012746
010600
104416
062706

010504
062704
012703
012401
001371
005761
100010

012746
012746
010600
104416
062706

012700
012701
112720
003301
001374
005010
011605
016501
016502

016236
002334
001604
015210
002170
000002

017702
000001

017631
000001

000004

002214
000022

000200
000202

gee

1¢:

RPTCT:

1%:

RPTOT:

Ss:

14:

REPORT CODING SECTION

THE REPORT CODING SECTION CONTAINS THE CODE FOR PRINTING
STATISTICAL INFORMATION GATHERED B8Y THE DIAGNOSTIC. 17 IS
Esgg]r'ED 8Y THE OPERATOR COMMAND “PRINT” OR BY THE MACRO CALL

PUSH <RO,R1,R2,R3,R4,.R5>
PNTS RPTMSG, TNUM

CALL RNTIME

PRINT #CR

MOV #STIME,R1

MOV #15.460. ,RO

CALL SETTO

PNTS RPTMSH
MOV CTABS,.RS

TSY C.UNIT(RS)

PRINT TEST NUMBER

GET RUNTIME PARAMETERS
END THE LINE

GET REPORT TIMER

GET REPORT INTERVAL

SET TIME FOR NEXT REPORT

- ee W9 U 99 W

1GET ADORESS OF 1ST CONTROLLER TABLE
SEE IF CONTROLLER IS AVAILABLE

8PL 14 : IF SO, SKIP (BIT 15 = 0)
PRINTS @RPTMSS ;

MOV RPTMSS, -(SP)

mv .lo'(”)

MOV SP,RO

TRAP CSPNTS

ADD o4 ,SP

MOV RS.R4 :+ GET ADDRESS OF CONTROLLER TABLE
ADD 6C.ORO,R4 s POINT TO DRIVE TABLE POINTERS
MOV . RS :+ GET COUNT OF DRIVES

MOV (R4)+,R1 ; LOOK AT POINTER

BEQ RPTCTN 3 GO TO NEXY IF NO TABLE

TST 0.UNIT(R1) ; SEE IF DRIVE AVAILABLE

8PL : IF SO, SKIP (BIT 15 = 0)

S
ASSUME DT.AVL EQ BIT15
RP

THS4
MOV SRPTMSA, -(SP)
mV .1.‘(5’)
MOV SP,RO
TRAP C$PNTS
o4 ,5P

ADD
PUSH <R3 ,R4,R5,R1>

MOV #TEMP RO ;PLACE 18 SPACE CHARACTERS INTO

MOV #18..R1 : TEMP STORAGE

MOVE & ,(RO).

DEC R1

BNE 14

CLR (RO) s THEN A NULL CHARACTER

MOV (SP),RS :+GET DRIVE TABLE STORAGE ADDRESS

MOV D.SERN(RS) ,R1 1GET SERIAL NUMBER
D.SERN

+2(R5) ,R2

SEQ 0178
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REPORT CODING SECTION

48 016662 016503 000204 MOV D.SERN«4(RS5),R3

49 016665 005004 CLR R4

S0 016670 004737 013672 2%: CALL 0IV10

S1 016674 062705 000060 ADD #'0,R5

S2 016700 110540 MOV RS, -(RO)

52 016702 010146 MOV R1,-(SP)

54 016704 0350216 8IS R2.(SP)

SS 016706 050316 8IS R3.(SP)

56 016710 050426 8IS R4,(SP)»

57 016712 001366 BNE 24

S8 016714 POP Ri

59 016716 PRINTS #RPTMSD,D.UNIT(R1
016716 016146 000164 MOV D.XFRW(R1),-(SP)
016722 016146 000166 MOV D.XFRR(R1),-(SP)
016726 016146 000174 MOV D.SEEK(R1),-(SP)
016732 012746 002214 MOV #TEMP, -(SP)
016736 011146 MOV (R1),-(SP)
016740 016146 000002 MOV D.UNIT(R1), -(SP)
016744 012746 017460 MoV #RPTMSD, -(SP)
016750 012746 000007 MOV #7,-(SP)
016754 010600 MOV SP,RO
016756 104416 TRAP CIPNTS
016760 062706 000020 ADD €20,5P

60 016764 ASSUME D.DRV €Q O

61 516764 PRINTS #RPTMD2,D.HERA(R1)
016764 016146 000176 MOV D.ECCC(R1),-(SP)
016770 016146 000172 MOV D.SERR(R1), -(SP)
016774 016146 000170 MOV D.HERR(R1, -(SP)
017000 012746 017527 MOV #RPTHD2, -(5P)
017004 012746 000004 MOV 4, -(SP)
017010 010600 MOV SP,RO
017012 104416 TRAP CePNTS
017014 062706 000012 ADO #l2,5P

62 017020 PUSH R1

63 017022 016102 000212 MOV D.HDAS+2(R1).R2

64 017026 016103 000214 MOV D.HOAS+4(R1),.R3

65 017032 016104 000216 MOV 0.HDAS+6(R1),R4

66 017036 016101 000210 MOV D.HDAS(R1),R1

67 017042 012700 002214 MOV #TEMP,RO

68 017046 012705 000024 MOV #20..R5

69 017032 112720 000040 3¢: MOV # ,(RO).

70 017056 005305 DEC RS

71 017060 001374 BNE 54

72 017062 005010 CLR (RO;

73 017064 004737 013672 44: CALL OIViO

74 017070 062705 000060 ADD ®'0,R5

75 017G/4 110540 MOV RS, -(RO)

76 017076 010146 HOV Ri,-(SP)

77 017100 0350216 8IS R2,(SP)

78 017102 050316 8IS RS, (SP)

79 017104 50426 8IS R4, (SP).

80 017106 001366 BNE 44

81 017110 POP R1

82 017112 PRINTS #RPTMD3,R0,D.SKER(R1)
017112 016146 000206 MOV D.SKER(R1), -(SP)
017116 010046 MOV RO, -(SP)
017120 012746 017551 MOV #RPTMD3, -(SP)

1OIVIDE BY 10
1CONVERT TO ASCII CHARACTER
1PUT DIGIT INTO TEMP STORAGE

$SEE IF QUOTIENT IS ZERO

1 IF NOT, DIVIDE AGAIN

.D.SERR(R1),0.ECCC(R1L)

SEQ 0179
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017126 012746 000003 MOV *3.-(SP)
01713% 010600 MOV SP.RO
0171%2 104416 TRAP CSPNTS
017134 062706 000010 ADD €10,SP
83 017180 POP <RS,R4 RS>
84 017146 005303 RPTDTN: DEC R3 tCOUNT THE DRIVE TABLES
eS 017150 003205 B8GT RPTODT ;REPEAT FOR ALL DRIVE TABLES
8 017152 062705 000034 RPTCTN: ADD #C.SIZE RS 1GO0 TO NEXT CONTROLLER TAELE
8?7 0171% 00571% 157 (RS)
@8 017160 001802 BEQ RPTXX
09 017362 00013° 016524 JMP RPTCY
9] 217 4% RPTXX: POP «25,R4,R3,R2,.R1,RO>
L 4
9 0, .« EXIT RPT
017,92 00016’ MORD Js P
- 017208 0003554 MORO L10023-2-.
9 017206 116 042 124 RPTMSG: .ASCIZ \N"TEST “D3” IN PROGRESS. *~\
97 017242 116 042 125 RPTMSH: .ASCII \N"UNIT DRIVE SERIAL -NUMBER SEEXS MBYTES M™MBYTES HARD SOFT ECC "N\

9% 017334 042 040 040 .ASCIZ \*

X1000 READ WRITTEN ERRORS ERRORS*“N\

9 017460 045 123 062 RPTMSD: .ASCIZ \#S2¢0D2uS3sD3uS16T5S16D38S2uD58S 3005852\

100 017327 045 104 065 RPTMD2: .ASCIZ \sD5sS29D58S 16DSEN\

101 01755} 045 101 011 RPTMD3: .ASCIZ \sA HDA SERIAL NUMBER sTsA

SEEK ERRORS sD5#N\

102 017631 045 101 040 RPTMSA: .ASCIZ \$A e¢ss FOLLOWING UNIT WAS DROPPED sse #N\
103 017702 045 101 040 RPTMSS: .ASCIZ \#A sse¢ FOLLOWING CONTROLLER WAS DROPPED ses sN\

105 .EVEN

106

107 017762 ENDRPT
017762 L10023:

017762 104425 TRAP CSIRPT
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SEQ 0181

é .SBTTL PROTECTION TABLE

3

; ; TMIS TABLE IS USED BY THE RUNTIME SERVICES

6 : TO PROTECT THE LOAD MEDIA.

7 i -

8

9 017764 BGNPROT

017764 L$PROT:

i? 017764 177777 -1 ; P-TABLE OFFSET FOR CSR ADDRESS
12 017766 177777 -1 : P-TABLE OFFSET FOR MASSBUS ADORESS
13 017770 177777 -1 s P-TABLE OFFSET FOR DRIVE NUMBER
14
1S 017772 ENDPROT

(o
- 4
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VORI NS N -

47
48

49
51

017772
017772

017772
017772
017776

012700
104447

103004
012737
000525

012700

000010 002200

000037

.SBTTL

*
>

4r @4 We WA B G G G5 B G 68 G5 W G WY G B4 SF B WE S B4 @

WE WE WS W W G WS We WE WP BF Bs B Ve B e &

L$INIT::

14:

INITIALIZE SECTION

THE INITIALIZE SECTION CONTAINS THE CODING THAT IS PERFORMED
AT THE BEGINNING OF EACH PASS. THIS CODE IS EXECUTED UNDER FIVE
CONDITIONS. THERE

ARE SUPERVISOR EVENT FLAGS THAT ARE USED TO LET THE

OIAGNOSTIC KNOW UNDER WHICH CONDITION THE EXECUTION IS TAKING
PLACE. THE EVENT FLAGS ARE READ USING THE "READEF" MACRO.

THE CONDITIONS UNDER WHICH THE INIT CODE IS EXECUTED AND THE
CORRRESPONDING EVENT FLAGS ARE:

START COMMAND EF .START
RESTART COMMAND EF .RESTART
CONTINUE COMMAND EF . CONTINUE
POMERDOMWN/POMERUP EF .PWR

NEMW PASS EF .NEW

IF HERE FROM START COMMAND THEN
SET ISTRT BIT & CLEAR OTHER BITS IN FLAG

IF HERE FROM RESTART COMMAND THEN
SET IREST BIT IN IFLAGS

IF HERE FROM START OR RESTART COMMAND THEN
RESET ALL UNITS
$CTABLISH FREE MEMORY
LLEAR Vinaw
INITIALIZE CLOCK
BUILD CONTROLLER & DRIVES TABLES IN MEMORY
EXIT INIT SECTION

IF HERE FROM CONTINUE COMMAND THEN
SET ICONT BITV IN IFLAGS
EXIT INIT SECTION

IF HERE FROM POMER FAIL RESTART THEN
EXIT INIT SECTION

IF HERE FROM NEW PASS OR SUB-PASS THEN
LOOK FOP. ANY ADDED OR DROPPED UNITS
EXIT INIT SECTION

BGNINIT

{HERE FROM START COMMAND?
READEF #EF.STA
MOV #EF .S5TA,RO

TRAP C4REFG
;BRANCH TO i¢ IF NOT, ELSE

BNCOMPLETE 14

8cC 14

MOV #ISTRT, IFLAGS :SET START BIT IN FLAG.
B8R INITL

{HERE FROM RESTART COMMANO?

READEF #EF .RES
MOV #EF .RES,RO

SEQ 0182
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020016 104447
53

020020 103004
SS 020022 032737
56 020030 000315

020032 012700
104447

020040 103007
61 020042 O©42737
62 020030 032737
63 020056 000472

020060 012700
020064 104447

103001
68 020070 000465

74 020072 013705
73 020076 032765
76 020104 010302
77 020106 062702
78 020112 012703

80 020120 001403
81 020122 032760
82 020130 005303
83 020132 001371
64 020134 062705
85 020140 005715
86 020142 001355

91 020144 005003

020146 010300
020150 104442

103030
9% 020154 013703
97 020160 021015
98 020162 001411

000036

000034

002170
100000

000016

100000

000034

002170

002200
002200

2s:

3

64:

78:

84:

9¢:

B1l%

SEQ 0183

TRAP CIREFG
ONCOMPLETE 24
8CC 24

8Is OIREST, IFLAGS
B8R INIT1

READEF #EF .CON

MoV #EF .CON,RO
TRAP CIREFG
ONCOMPLETE 3¢
8CC 34

8IC SISTRIN, IFLAGS
8IS @ICONT, IFLAGS
B8R 134

READEF #EF .PWR

MOV #€F .PWR RO
TRAP COREFG
BNCOMPLETE 4%
8cCC 44

BR 13¢

1BRAKCH T0 28 1IF NOT, ELSE

1SEY RESTART BIT IN FLAG.

tHERE FROM CONTINUE COMMAMD?

1BRANCH TO 3¢ IF NOT, ELSE

sCLEAR 1ST TIME THRU CZUDIO FLAG AND

1SET CONTINMUE BIT IN FLAG.
tHERE FROM POMWER FAIL?

tBRANCH TO 4% IF NOT, ELSE

MAKE ALL CONTROLLER/DRIVE TABLES NOT AVAILABLE FOR TESTING

8IS

TST

CTABS.RS
OCT . AL ,C.UNIT(RS)
R3.R2

oC.0RO,R2

4. .RS

i o
;gt.m..o.wn(nm

64
#C.SIZE RS
(RS)

S¢

1GET ADDRESS OF 1ST CONTROLLER TABLE
1SET CONTROLLER TABLE NOT AVAILABLE
tGET POINTER 7O DRIVE TABLES

s GET MUMBER OF DRIVES PER CONTROLLER
+SEE IF THIS DRIVES HAS A TABLE.
sBRANCH IF NOT, ELSE

1SET DRIVE TABLE NOT AVAILABLE.

JLOOK AT NEXT DRIVE IN CONTROLLER TABLE,

1BRANCH IF NO DRIVES, ELSE
sMOVE TO NEXT CONTROLLER TABLE
1IS THERE A NEXT ONE?

+IF SO, CLEAR THE BITS THEKE

NOW GET EACH P-TABLE AND MAKE THE APPROPRIATE CONTROLLER/DRIVE

TABLES AVAILABLE FOR TESTING.

CLR R3

GPHARD R3, RO

MOV R3,RO

TRAP CSGPHRO
BNCOMPLETE 124
8CC 124

MOV CTABS,RS
ce (RO),(RS)
8EQ 114

1START WITH LOGICAL UNIT O
1GEY POINTER TO IT'S P-TABLE

1BRANCH TO 12¢ IF NOT AVAILABLE

1GET ADDRESS OF 1ST CONTROLLER TABLE
1SEE IF CSR ADORESSES ARE THE SAME,
1BRANCH IF SO, ELSE

S



99 020164
100 020170
101 020172
102 020174
103 020174

020174
020176
020200
020202
104
105 020204
020204
106
107 020206
108 020212
109 020216
110 020220
111 020226
112 020234
113 020236
114 020242
115 020244
116 020250
117 020254
118 020260
119
120
121
122
123

124
125 020264
126 020270
127 020274
020274
020300
128 020302
020302
129 020304
020304
020310
130 020312
020312
131 020314
132 020320
133 020330
134
135 020332
136 020336
137 020342
138 020346
139
140 020332
020352
020336
020362
020366

062705
005715
001372

104454

005037
003C37

012700
104462

103413

012700
104462

103407
005037

000434

012037
012037
012037
012037

012746
012746
013746
012746

000034

013224

100000
100000

002012

002334
001604
015210
021232

002330
002332

000114

000120

002320

002320
002322
002324
002326

000340
013166
002324
000003

104

11s:

12%:

13¢:

INITL:

1s:

ADD
TS7
BNE

ERRSF
TRAP

. WORO
. WOROD
. WORD

OOCLN
TRAP

MOV
CALL
ONE
8IC
81C
INC
ow
LY
MOV
MOV
CALL
P

ClS
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CSOCLN

H,0RV(RO),R1
GTORVT

104
OCT.AVL,C.UNIT(RS)
40T . AL 0. UKHIT(RA)

R3

RS, LSUNIT
8s

15,060, ,RO
SET?0
INITXX

SEQ 0184

1LOOK AT NEXT CONTROLLER TABLE.

1SEE IF THERE IS AMOTHER CONTROLLER TABLE,
1ORANCH IF SO, ELSE

tREPURT TABLE COMSISTANCY ERROR.

;00 CLEAN-UP TRAP

1GET ORIVE NUMBER FROM P-TABLE
tFIND THE DRIVE TABLE ADDRESS
1BRANCH 17 NOT FOUND, ELSE

sCLEAR AVAILABLE B8IT IN CONTROLLER AND
1 THE DORIVE TABLES.

s INCREMENT TO NEXTY UNMIT IN P TABLE
sSEE IF ALL P-TABLES CHECKED,
tORANCH IF NOT, ELSE

+ GET REPORY TIMER

1 GET REPORT INTERVAL

+ SEY TIME FOR NEXT REPORT

sEXIT THE INITIALIZE SECTION.

INITIALIZE KuWll CLOCX, FREE MEMORY AND IP ADORESS TABLE
OURING START OR RESTART COMMAND ONLY

CLR Ku.EL

QR KW, .EL +2
GLocx  L,RO

MoV #'L.RO

TRAP CCLCx
SCOPLETE 14
B8CS 14

Qaocx P.RO

MoV ¢'P.RO

TRAP CeCLCX
BCOMPLETE 14
B8CS 1¢

CLR KW.CSR

PNTF NOCL OCX

3R 2%

mv (RO).QK“.CSR
MOV (W)O.Kﬂ.m
MOV (RO). ,KM.VEC
MOV (RO« KW HZ
SETVEC XW.VEC,8KW11I,#PRIO7
MOV MW11I, -(SP)
MOV KW.VEC, -(SP)
MOV 3, -(5P)

1CLEAR ELAPSED TIME
1SEE IF L-CLOCK PRESENT

;SEE IF P-CLOCK PRESENY

1IF NEITHER, CLEAR CSR STORAGE WORD

1STORE DATA RETURNED

{SETUP KW1l VECTOR ADORESS
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INITIALIZE SECTION
020372 104437 TRAP CeSVEC
00374 062706 000010 ADD €10,5P
141 020400 012777 000105 161712 MOV oW, 0UT,8KW.CSR sSTART THE CLOCK
142 020406 012701 00334 MOV OSTIME R} 1 GET REPORT TIMER
143 020412 012700 001604 MOV 015,60, ,RO ;3 GET REPORT INTERVAL
144 020416 004737 015210 CALL SETTO 1 SET TIME FOR NFT REPORT
145 020422 004737 016134 2%: CALL RESE? RESET ALL CONTRULLLERS
146 020426 MEMORY FFREE sRESEY STARY OF FREE MEMORY
020426 104431 TRAP CoMEN
020430 010037 002156 MOV RO ,FFREE
147 020434 017737 161516 002160 MOV GFFREE ,FSIZE t+RESET SIZE OF FREE MEMORY
l:g 020442 005037 002292 CLR TNUM sINITIALIZE TEST MUPMBER 10 NO TEST RUMNING
1
150 i
1;_1? : ALLOCATE DRIVE TABLES TO MEMORY
1 t
153
1S4 020446 013737 D02156 002166 INIT2: MOV FFREE,DTABS 1STORE START OF DRIVE TABLES AND
1S5S 020454 005077 161506 CLR SDTABS 1MARK ZERO END.
156 020460 013700 002012 MoV LOUNIT . RO ;GET NUMBER OF LOGICAL UMITS YO RUN,
157 027464 012701 000001 MoV o1,R1 ;GEY INITIAL SIZE OF ORIVE TABLE MD
158 020470 062701 000110 1s: ADD #D.S1Z€>/2.R1 s ACOCUMULATE DRIVE TABLE SIZE.
159 020474 005300 DEC RO sSEE IF ANY MORE LOGICAL UNITS,
160 020476 001374 BNE 1¢ sORANCH IF NOY, ELSE
161 020500 004737 007332 CALL ALOCM tAMLLOCATE ALL WIVE TABLES TO MEMOR /.
{gg ; R1 POINTS TO 1ST WORD IN ORIVE Ts8LE
164 |
}:2 3 INITIALIZE CONTROLLER YABLE STORAGE WIYM A WORD OF ZEROS
3
167
168 020504 013737 002156 002170 INITS: MOV FFREE ,CTABS ;s STORE START OF CONTROLLER TABLES AND
169 020312 005077 161452 CLR SCTABS 1 MARK ZERCS END.
170 020516 005037 002172 CLR CTRL.RS s+ CLEAR CONTROLLER COUNT
171 020522 012701 002244 MoV ¢IPADRS ,R1 1 Rl -> IP ADDRESS
172 020526 012702 000004 MCv ™. .R2 ;1 GET MAXIMUM @ OF CONTROLLERS
173 020532 005021 1s: CLR (R1). ; CLEAR ENTRY
174 020534 005302 DEC R2 1 DONE?
gz 020536 001375 BNE 1 i IF NOT, BRANCH
177 s
178 ; BUILD CONTROLLER TABLES
l;g $
1
181 320540 005005 INITA: CLR RS 1CLEAR CUSTOMER DATA FLAG
182 020542 005002 CLR R 1START WITH LOGICAL UNIT O
208 020544 012737 005160 002254 MOV #5160,9RSAV + SAVE DEFAAT FOR BR LEVEL £ VECTOR
209 020552 1¢: GPHARD R2,RO + GET POINTER TO IT'S P-TABLE
020552 010200 MOV R2,.RO
020554 104442 TRAP CeGPHRD
210 020536 BNCOMPLETE 164 ; BRANCH TO 16¢ IF NOT AVAILABLE
020556 103124 8CC 164
211 020560 013703 002170 MOV CTARS,R3 1 GET ADDRESS OF 1ST CONTROLLER TABLE
212 020564 005713 24: 18T (RY) : CHECX IF ANY MORE TABLES
213 020566 001405 B8EQ 64 ¢ BUILD NEW TABLE IF FOUND ZERO WORD
214 020570 021013 cHe (RO),(R3) 1 CHECKX IF SAME CSR ADODRESS,

215 020572 ASSUME C.UADR EQ ©




216 020372
217 020572
219
220 020574
221 020600
222
223
224
223
226
227 020602
228 020606
229 020612
230 020614
231 020616
232 020620
233
234 020622
235
236 020624
237 020630
238
239
240 020634

266 020704
267 020710
268 020714
269 020720
270 020722
271 020724
272 020730
273 020732

2735 020736
276 020740
277 020742

279 020746
280

001444

062703
000771

013701
062703
012704
005713
001411
026033
001002
000137

005304
001367
000137

010113

000034

002244
002254

000016
007332

002254

004037
015156

000011

002172

002166
000016

000002
021244

021262

S¢:

64:
78:

8s:
9¢:

10¢:

11%:

124:

134:

144

BEQ

ADD
B8R

ELS
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INITIALIZE SECTION

ASSUME H.UBA EQ O
11%

¢C.S1ZE,RS
24

BUILD NEW CONTROLLER TABLE

CLR
OEC

INC

#IPADRS , R4
R4, #IPADRS+8.

(RO). ’(R‘)

0<C.SIZE>/2.R1
ALOCM

(m)o(RI)O
R2.(R1).
BRSAV,.R4
“.“

R4 ,BRSAV

R4, (R1)»
#4037,(R1).
me;(nx)’

#<C,SIZE-C.FLG>/72,.R4
(R1).

R4

104

CTRLRS

BUILD DRIVE TABLES

2882

TST
8EQ

g IR8 IR3

OTABS,R1
#C.DRO,R3
. R4
(R3)

144
H.DORV(RO),8(R3).
13¢

MLDRER

R4
124
TOOMER

R1.(R3)

1 BRANCH IF SO

tPOINT TO BEGINNING OF NEXT CONTROLLER
1 TABLE IN MEMORY,

1GET BEGINNING OF IP ADORESS TABLE
1SEE IF END OF IP ADODRESS TABLE,
1BRANCH IF SO, ELSE

iDID #JE FIND AN OPEN ENTRY ?
1BRANCH IF SO, ELSE

;LOOK AGAIN

1 TAKE CSR ADDRESS ~ROM P-TABLE

tAND STORE IT7 IN THE IP ADODRESS TABLE.

1GET @ OF ENTRIES IN CONTROLLER TABLE
sAND ALLOCATE A TABLE TO MEMORY.

3 RO => 1ST WCRD P-TABLE

Rl => 1ST WORD IN CONTROLLER TABLE
STORE CSR ADORESS AND

GET DEFMAT VECTOR & BR LEVEL
GET NEXT VECTOR

i SAVE NEXT VECTOR

sSTORE IT IN THE CONTROLLER TABLE.
;THE ‘JSR RO’ INSTRUCION AND

s THE ADDRESS OF THE INTERRUPT SERVICE
JROUTINE IN THE CONTROLLER TABLE.
1GET @ OF ENTRIES TO END OF TABLE,
sCLEAR REST OF TABLE AND

sADO ZERO WORO AT END.

iLOOP TIL ALL CLEARED

tKEEP TRACK OF CONTROLLER COUNT

sGET ADDRESS OF CURRENT DRIVE TABLE

:+ INDEX TO 1ST DRIVE IN TABLE

: GET & OF DRIVES PER CONTROLLER

;1 ANY ENTRY TO DRIVE TARLE,

;BRANCH IF NOT, ELSE

1COMPARE DRIVE NUMBER IN DRIVE TABLE,
1BRANCH IF OIFFERNENT, ELSE

(FOUND TWO P-TABLES WITH SAME DRIVE.

1 COUNT DRIVES
1 IF FOUR DRIVE TABLES ALREADY EXIST,
;1 THEN REPORT ERROR

1STORE ADDRESS OF DRIVE TABLE IN
1CONTROLLER TABLE.

UNIT NUMBER IN THE CONTROLLER TABLE.

SEQ 0186
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INITIALIZE SECYION
281 020750 016021 000002 MOV H.DRV(RO),(R1). i1STORE DRIVE NUMBER AND
282 020754 010221 MOV R2,(R1). iILOCICAL UNIT NUMBER IN DRIVE TAB. £ .
264 0207%6 016011 200004 MOV H.PARM(RO),(RY1) 1GET TEST AREA BIT
265 020762 051105 8IS (R1).RS 1SAVE “OR* OF BIT FROM ALL ORIVES
206 020764 005111 com (R1) 1COMPLIMENT 1Y
287 020766 042711 157777 8IC tCem CYL> ,(R1) 1 SET BIY FOR WRITE ON CUST DATA
268 020772 052721 011012 8IS ®00EF ,(R1). 1LOAD DEFAMAY PARAMETER BITS
269 020776 012704 000105 MOV #<D.SIZE/2>-3,R4 1CLEAR REST OF TABLE
290 021002 005021 158 CLR (R1).
291 021004 005304 DEC R4
292 021096 003375 8GT 154
22;; 021010 012761 177777 177742 MOV #-1,<D.ECYL+2-0.SIZE>(R1) ;MARK CYLINDERS AT TEST ALL
296 021016 062737 000220 002166 ADD #0.S1IZE,DTABS iNEXT DRIVE TABLE ADURESS AND
297 021024 005077 161136 CLR S8DTABS 1MARK ZERO END.
298 021030 005202 164 : INC R2 s INCREMENT LOGICAL UNIT NUMBER !
299 021032 020237 002012 cw R2,LSUNIT 1CHECK IF GOT ALL TABLES
300 021036 002645 8LY i 1IF NOT, GO BACK FOR NEXT, ELSE !
301 021040 012701 000001 MOV #1,R1 ;tGET 1 WORD TO TERMINATE ALL CONTROLLER
Ssgg 021044 004737 007332 CALL ALOCH s TABLES AND ALLOCATE IT TO MEMORY.
305 :
x 3 CHECK FOR CUSTOMER WARNING MESSAGE
:
308
309 021050 032705 020000 INITS: BIT oM . CYL.RS jCHECK IF 81T EVER SET
310 021054 001460 8EQ INITE ;BYPASS I. NOTY
311 0210%6 PNTF INITWA 1PRINT WARNING HEADER
312 021066 013705 002170 MOV CTABS.RS 1GET ADDRESS 1ST CONTROLLER TABLE
313 021072 010504 1%: MOV R3.R4 1GEY ADDRESS OF POINTER TO DRIVE TABLE
314 021074 062704 000016 ADD ¢C.ORO,R4
315 021100 012701 000004 MoV o4, .R1 1GET COUNT OF ORIVE TABLES
316 021104 012403 2%: MOV (R4).,R3 sGET ADDRESS OF DRIVE TABLE
317 021106 001422 8EQ 44
318 021110 032763 020000 000004 817 40.0CY .D.PRM(R3) ;CHECK IF CUSTOMER DATA SELECTED
319 021116 001014 BNE 3
320 021120 PRINTF SINITMB.D.UNIT(R3),(RS),(R3) ;PRINT NUMBERS
021120 011346 Mmov {R3),-(SP)
021122 011546 MoV (RS),-(SP)
021124 016346 000002 MoV D.UNIT(RS), -(SP)
021130 012746 003356 MOV OINITW, -(SP)
021134 012746 000004 MoV o™, -(SP)
021140 010600 MoV SP,.RO
021142 104417 TRAP COPNTF
021144 062706 000012 ADD 12,5P
321 021150 005301 3s: DEC R1 tCOUNT THE DRIVE TABLES
322 021152 001354 BNE 2é ;LOOK AT ALL OF (HEM
323 021154 062705 000034 44 ADD #C.SIZE RS sMOVE TO NEXT CONTROLLER TABLE
324 021160 005715 TST (RS) 1SEE IF ANOTHER TABLE AND
g 021162 001343 BNE i 1 LOOK AT IT
327 H
328 5 GET CONFIRMATION TO PROCEED
3% '
331 021164 MANUAL ;CHECK IF MANUAL INTERVENTION ALLOMED

021164 104450 TRAP CH4MANI
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INITIALIZE SECTION

332
333

3534
335

337
338
341
342
343
345
347
349

350
351

352
353

021166
021166
021170
021170
021172
021174
021176
021200
021202
021204
021204
021212

021214
021214

021216
021224

021232
021232
021236

021240
021240
021242

103013

104443
000404
002214
000120
002465
000001

032737
001001

104444

013737
013737

012700
10444)

104432
000036

002156
002160

002214

100004 :

002162 INITé6:

002164

INITXX:

BNCOMPLETE INITE sBRANCH IF NOT ALLOWED
8cC INITE

GMANIL INITWC,TEMP,1,.NO 1 ASK OPERATOR

TRAP C4GMAN

B8R 100004

.WORD TEMP

.WORD  T$COOE

LWORD  INITWC

LHORD 1

8IT o1, TEMP 1LOOK AT RESPONSE

BNE INIT6 1BRANCH IF ES WAS ANSWER
100 CLEAN-UP TRAP

DOCLN

TRAP CSOCLN
SAVE CURRENT PARAMETERS TO FREE MEMORY SO EACH TEST CAN USE ALL OF IT

MOV FFREE ,FMEM s SAVE START ADORESS
MOV FSIZE ,FMEMS 1 SAVE SIZE

EXIT INITIALIZE SECTION

SETPRI #PRIOO 1SET RUNNING PRIORITY TO ZERO
MOV #PRI00,RO
TRAP C4¢SPRI

EXIT INIY
TRAP CIEXIT
.WORD  L10025-.

SEQ 0188
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INITIALIZE ERRORS

1
13
14
15
16
17
18
19

21

22
23

27
28

83

a2

43

021244
021230
021230

021254
021256

021260
021260

021262
021266

021270
021272
021274

021276
021276

021300
021300
021300

013705
104454
000002

000000
006540

104444

013705

104454
000003
006556

104444

104411

002214

002214

.SBTTL

H
]
]

MLDRER:

TOOMER:

L10025:

INITIALIZE ERRORS

TWO P-TABLES FOR SAME DRIVE

MOV TEMP,RS 1GET CONTROLLER ADORESS
ERRSF 2, ,ERROO02

TRAP CEERSF

.WORD 2
.WORD O
LWORD  ERROOZ2
100 CLEAN-UP TRAP
DOCLN

TRAP CS$OCLN

MORE THAN FOUR DRIVES SELECTED ON ONE CTONTROLLER

MOV TEMP,RS 1GET CONTROLLER ADORESS

ERRSF 3, ,ERROO3

TRAP COERSF
MORD 3
MORD O
.MORD ERROO3
;100 CLEAN-UP TRAP
OOCLN
TRAP CS$DCLN
ENDINIT

TRAP CSINIT

SEQ 0189
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- AUTODROP SECTION

VR NOABUN -

021302 104461

.SBTTL

oo
!
3
H
]
'——

L$AUTO: :

L10026:

AUTODROP SECTION

THIS CODE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE CODE IF
THE "ADR"” FLAG WAS SET. THE UNIT(S) UNDER TEST ARE CHECKED T10
SEE IF THEY MILL RESPOND. THOSE THAT DON‘'T ARE IMMEOIATELY
DROPPED FROM TESTING.

BGNAUTO

ENDAUTO
TRAP C$AUTO

5€0 0190
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CODING SECTION

021304
021304

021304
021304 104432
021306 000002

021310
021310
021310 104412

.SBTTL CLEANUP CODING SECTION

e
H

THE CLEANUP COOING SECTION CONTAINS THE CODING THAT IS PERFORMED
AFTER EACH PASS AND AFTER THE PROGRAM IS INTERRUPTED BY "tC".

BGNCLN

LSCLEAN: :

L10027:

EXIT CLN
TRAP C4EXIT
LWORD  L10027-.
ENDCLN

TRAP CSCLEAN

SEQG 0191
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OROP UNITY SECTION

OO B~~~ ONEWNF

021312
021312

021312
021312 000167
021314 000000

021316
021316
021316 104453

SBTTL

jee
i
H

L$OU: :

L10030:

DROP UNIT SECTION

THE OROP-UNIT SECTION CONTAINS T''€ COOING THAT CAUSES A DEVICE

IK15

TO NO LONGER BE TESTED.

B8GNDU

EXIT
.WORD
.WORD
ENDOU

TRAP

ov
JIP
L10030-2-.

CsDU

SEQ 0192
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UNIT SECTION

021320
021320

021320
021320 000167
021322 000000

021324
021324
021324 104452

.SBTTL ADD UNIT SECTION

pee
H
t

L$AV::

L10031:

THE ADD-UNIY SECTION CONTAINS ANY CODE THE PROGRAMMER WISHES
TO BE EXECUTED IN CONJUNCTION WITH THE ADDING OF A UNIT BACK
TO THE TEST CYCLE.

B8GNAU

EXIT AU

LWORD  Jtut®
LWORD  L10031-2-.
ENDAU

TRAP C$AV

SEQ 0193
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HARDWARE TESTS

SEQ 0194

.SBTTL HARDWARE TESTS

L X




021326

021326
10 021334
11 021336
12 021344
13 021346
14 0213352
15 021356
16 021360
17 021370
18 021374
021376
021402
021406
021412
021414
021424

021426
021434
021436
021446
021432
31 021454
021460

1
2
3 021326
4
9

021464
021470
021474
021302
021304
021312
021514
021514
021516
021516

021520
021524
021330
021534
021536
0213542
021344
021546
021534

021356
S7

58 V21562

022737
001053
022737
001047
005037
013704
001423

005037
012405
004737
062704
020437
103770

000410

032737
001404

005737
001404
004737
000137

012701
004737
032737
001506
032737
001450

104450
103042

005037
013705
012702
010504
062704
012403
001416
032763
001010
004737

022763

000001 002202
000002 002200
002366
002366
014232

000104
002370

001000 002144

002206

010374
021756

000001
010234
000014

000200

002200
002144

002210
002170

000016

100000 000002
022000

000020 000006

.SBTTL

T1::

LOGOUT :

LOGCHK :

TACON:

-
’

$
TASTRYT :

N15
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DISK EXERCISER

TEST 1: DISK EXERCISER

BGNTST
cHP 1, TNUM
BNE TASTRT
c OICONT, IFLAGS
BNE TASTRT
CLR IFLAGS
MOV LBUFS,R4
8EQ LOGCHK
PNTF LOGM1
CLR LBUFS
MOV (R4)+ RS
CALL PNTERR
ADD #<HC.B8S2-2> ,RA
cHP R4 ,LBUFN
8LO LOGOUT
PNTF LOGM2
B8R T4CON
BIT #SM.LOG,SFPTBL+S0.81T
8EQ TACON
PNTF LOGM3
TSt URNING
BEQ TASTRT
CALL RESPDOM
JHP TAUWAIT
START TEST
MOV #1,R1
CALL TINIY
8IT SISTRY'IREST, IFLAGS
8EQ TARUN
BIT #SM.MAN,SFPTBL +S0.BIY
BEQ TADEF
MANUAL
TRAP CeMANI
BNCOMPLETE T4DEFW
8cC T4DEFU
INPUT PARAMETERS
CLR UCNT
MOV CTABS,RS
: MOV ™. .R2
MOV RS,R4
ADD ¢C.DRO, R4
: MOV (R4)+,R3
BEQ TAPRM4
8IT #0T.AVL,D.UNIT(R3)
BNE TAPRM3
CALL T4QUES
cMP 216. ,0.PAT(R3)

SEQ 0195

tCHECK IF TEST 1 WAS IN PROGRESS
tBRANCH IF NOT

sCHECK IF MERE BY CONTINUE COMMAND
1BRANCH IF NOT

tCLEAR FLAGS FOR NEXT TIME MHERE
1GET LOG BUFFER POINTER

;i IF ZERO, NONE EXISTS

; INTRODUCE ERROR LOG

;tCLEAR START ADDRESS TO ERASE BUFFER
1GET CONTROLLER TABLE ADDRESS
;PRINT ERROR REPOR1

sBUMP POINTER TO NEXT ENTRY

;CHECK IF AT END

tPRINT ALL ENTRIES

;CHECK IF LOG ENABLED

;REPORTY LOG EMPTY

;CHECK JF ANY CONTROLLERS STILL RUNNING
;RESTART IF NOT

;CONTINUE BY RESPONDING TO REQUESTS
;:END OF TEST WHEN DONE

t INITIALIZE TEST PARAMETERS

tHERE FROM OPERATOR COMMAND?

1RUN WITH PREVIOUS PARAMETERS IF NEW PASS
tMANUAL INTERVENTION MODE?

+IF NOT, SET UP DEFAULT PARAMETERS
1MANUAL INTERVENTION ALLOMED?

:IF NOT, GIVE WARNING

;CLEAR COUNT OF UNITS USING PATTERN 16
1GET ADDRESS OF 1ST CONTROLLER TABLE
:GET COUNT OF DRIVE TABLES

tGET FIRST DRIVE TABLE POINTER

;GET DRIVE TABLE ADORESS
1GO TO NEXT CONTROLLER IF NONE
;SEE IF TO BE TESTED

i ASK CZUDIO QUESTIONS
; INPUT - NONE
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TEST 1:

59
60
é1
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
17
78

101

103
104
105
106
107
108
109
110
111
112
113
114

DISK EXERCISER

021370
021372
021376
021600
021602
021606
021610

021612
021616

021622
021622

001002
003237
003302
001360
062705
005715
001347

012701
004737

000436

013737
013701
004737
001402
004737
032737
001402

104422

002210

00034

002256
024014

002170
000004

000016

000004
157777
011012
000067

000034

002200

177757 002200

002170 002174
002172

010300

010374
001000 002144

T4PRMS;
TAPRMS ;

wifos or G wijSe oo o

g
-4

T4DEFB:

TAWALT:

mBlr.

S€Q 0196

+COUNT DRIVE TABLES
1GO LOOK AT MEXT

160 TO NEXT CONTROLLER
s IF THERE IS ONE

DATA PATTERN 16 IF SELECTED BY ANY ORIVE

1 Rl -> PAT16C FOR INPUT
1 ASK LAST OF THE CZUDIO QUESTIONS
INPUT - R -> PATTERN 16 SIZE

GIVE WARNING MANUAL INTERVENTION NOT ALLOMED, IF NEECED

BNE TAPRMS
INC UCNT
DEC R2
BNE 1
ADD oC.SIZE,RS
1ST (R3)
BNE TAPRM]
NOW GET
MOV OPAT16C,R1
CALL TaQE2
!
ASSUME PAT16W EQ PAT16(C.2
BR TARUN
PNTF TAUARN
SEY UP DEFAMAT PARAMETERS
MOV CTABS RS
m “a 0.2
MOV R3 .M
ADD ¢C.DRO, R4
MoV (R4)+,RS
8EQ T4DEFE
ADD €0 .PRM,R3
81c #¢C<0.0CY>,(R3)
81s #00EF . (R3).
MOV #33. .RO
CLR (R3).
DEC RO
ONE TADEFC
DEC R2
ONE TADEFS
ADD oC.SIZE,RS
157 (RS)
BNE TADEFA
START TEST
ROL IFLAGS
8IC OtC<ISTRTH> , IFLAGS
MOV o1 ,R1
CALL TINIY
MOV CTABS,TSTTAB
MOV CTRLRS,R1
CALL RUNDM
BEQ TAWALT
CALL RESPOM
BIY #SM.LOG, SFPTBL +S0.817
8EQ TaEXIT
BREAK
TRAP C4BRK

tGET ADDRESS OF 1ST CONTROLLER TABLE
tGET COUNT OF DRIVE TABLES
1GET FIRST DRIVE TABLE POINTER

1GET DRIVE TABLE ADDRESS
sGO TO NEXT CONTROLLER IF NONE

s INITIALIZE ALL PARAMETER BITS

;COUNT DRIVE TABLES
16O LOOK AT NEXT

1G0 TO NEXT CONYROLLER
; IF THERE 1S ONE

;CLEAR FLAGS FOR NEXT TIME HERE
tHOLD START FOR DMRQ4 REQUEST
s INITIALIZE TEST PARAMETERS

;GET ADDRESS OF 1ST CONTROLLER TABLE
sRUN DM PROGRAM ON ALL CONTROLLERS

sCHECK IF LOG IS ENABL ED
tEXIT IF NOT
1>>>3>5>>3>>8REAK BACK TO MONITOR< << ccccac
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TEST 1: DISK EXERCISER

SEQ 0197

115 021770 000772 8R TAMAIT sWAIT TILL STOPPED B8Y CONTROL C
116 021772 TREX]IT: (PRINT A STATISTICAL REPORT
117 021772 DORPT

021772 104424 TRAP CSORPT
118 021774 EXIT TST

021774 104432 TRAP CoEXIT

021776 003712 LWORD  L100%32 .

119
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CUDIO QUESTIONS

VRO N UM

17
18

19
2l
23

27
28

5

022010

011346
011546
016346
012746
012746
010600
104417
062706
016337

104443
000406
002214
000052
024122
177777
000000
000020

013763
001424

010304
062704
013701
004737

104443
000406
002214
000152
024220
177777
000000
000011

004737
103763
005301
001361

025127

000012
000010

002214

000012
002214
013740

014042

002214

000010

.SBTTL  CZUDIO QUESTIONS

*
*

ASK CZUDIO MANUAL INTERVENTION QUESTIONS

INPUTS:
RS - POINTER TO CONTROLLER TABLE
RS - POINTER TO DRIVE TABLE
R2 AND R4 MUST BE PRESERVED
OUTPUTS:
DRIVE TABLE WITH NEW PARAMETERS
RO AND R1 CONTENTS NESTROYED

TAQUES: PUSH <R2,.R4>
PRINTF oT4QMED,D.UNIT(RS),(RS),(R3) ;1PRINT MEADER
MOV (R3), -(SP)
MOV (RS), -(SP)
MOV D.UNIT(RS), -(SP)
MOV OT4QHED, - (SP)
mV “o'(’)
MOV SP,RO
TRAP COPNTF
ADD 12,5
MOV D.BG(R3),TEMP
488, TEWP,0,.-1,0,16..YES ;NMMBER OF BAD BLOCKS
TRAP C4GMAN
B8R 100004
MORD TEMWP
.HORD T$CODE
.HORD T488
LMORD -1
LMORD  TéLOLIM
LHORD  THHILIN
100004 :
MOV TEMP,D.BB(R3)
8EQ T4002
MOV R3.R4 ;GET POINTER TO STORAGE
ADD #0.9801.Rs + FOR BAD BLOCKS
MOV TEMP,.R1 1GET COUNTY OF BLOCXS TO INPUT
T4Q01: CALL BLD28 1BUILD DEFAULT ANSMWER
GMANIOD T4BBI,TEMP,A,-1,0,9.,.YES ;BAD BLOCK
TRAP CGMAN
B8R 10001
MORD  TEMP
.MORD  T$CODE
LHORD  T4881
LWORD -1
LMORD  TaLOLIM
LMORD  THHILIM
100014 :
CALL CNves tCONVERT TO BINARY
B8CS T4Q01 tREPEAT UNTIL RIGHT
DEC R1 1DECREMENT COUNT
BNE T4Q01 1GET ALL NUMBERS
T4Q02:

SEQ 0198
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32
33

'} St ¥cd 3

a1
42
a3

45

47
49

022142
022146
022146
022130
022132
022154
022136
022160
022162
022162
022170
022172
022176
022176
022204
022204
022206
022210
022212
022214
022216
022220
022220
022226
022230
022236

005037

104443
000404
025706
000130
024147
000001

032737
001002
000137

016337

104443
000404
002214
000130
024232
004000

032737
001404
042737
000432

104443
000404
002214
000130
024244
002000

104443
000404
002214
000130
024257
000004

032737
001007

104443
000404
002214
000130
024313
000010

000403
052737
013763
016337

025706

024006

002000

000010
002214
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025706

002214

002214
002214

002214

002214
002214

10002%:

1s:

10003¢:

T4Q03:

100044 :

100054 :

100064 :

T4Q04
74Q05

.
.
-
3

Ele

CLR ANYMOR

GMANIL TADMN,ANYMOR,ANY YS,YES
TRAP COGMAN

B8R 100024

.WORD  ANYMOR

.WORD  T¢COOE

.WORD  TADMN

.WORD  ANY.YS

817 OANY . YS, ANYMOR
BNE 14

JP T4Q30

KOV D.PRM(RS), TEMP
GMANIL T4RQ,TEMP,D.RO,YES

TRAP C4GMAN
B8R 100034
.WMORD TEMP
.MORD  T4CODE
.WORD T4RO
.MORD D.RO
8IT #D.RO,TEMNP
B8EQ T4Q03

BIC #0.wW0,TEMP
B8R T4Q05

GMANIL T4WO,TEMP,.D.WO, YES
TRAP COGMAN
B8R 10004 ¢
.WORD TEMP
.HMORD  T4CODE
.HORD T4W0
.MORD 0.W0
GMANIL TAWCA,TEMP,D.MCA,YES
TRAP CIGMAN
BR 100054
LWORD TEMP
LWORD  T4CODE
MORD  T4WCA
.WORD D.WCA
BIT #0.WCA,TEMP
BNE T4Q04
GMANIL TAWCR,TEMP,D.WC, YES
TRAP CeGMAN
BR 100064
.WORD TEMP
.WORD  T¢CODE
LWORD  T4WCR
MORD D.WC
BR 14Q05

8IS #0.WC,TEMP
MOV TEMP,D.PRM(R3)
MOV D.PAT(R3),TEMP

SEQ 0199

i DEFAULT ANYMORE MITH O

100 WE ASK ANY MORE QUESTIONS:!

}
s

o G 4w e

IF SO, CONTINUE
ELSE EXIT

GET PARAMETER BITS
READ ONLY?

CHECK IF READ OWLY

IF NOT, GO TO WRITE OMLY QUESTION
ELSE, CLEAR WRITE ONLY BIT

AND BRANCH AROUND WRITE ONLY QUESTION

WRITE ONLY?

CHECX ALL WRITES

CHECK ANSHER
BRANCH IF YES
RANDOMLY CHECK WRITES

80TH BITS GET SET
PUT PARAM BITS BACK
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CZUDIO QUESTIONS

54 022340
022340
022342
022344

55 022360
57 022370
59 022400
61 022414

65 022434
67 C22444

69 022474
70 022302
71 022304

72 022320
73 022322
74 022330

104443
000406
002214
000052
024354
1777717
000000
000020

013763
001007
022737
001403
042737
016337
032737
001010
032737
001404
032737
001432

104443
000404
002214
000130
024422
010000

104443
000404
002214
000130
024455
000001

032737
001007

104443
000404
002214
000130
024303
000002

000403
052737

104443
000404
002214
000130
024536
001000

002214
002214
025706
002214
002214
002214

002214

000001

000010

000001 002214

000002 002214

100078:

18:
T4Q06:

T4Q07:

100104 :

100114:

100124:

T4Q08 :
T4Q09:

Flo
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GMANID T40P,TEMP.D,-1,0,16..YES ; DATA PATTERN

TRAP CSGMAN

BR 100074
.WORD TEMP

.WORD  T4COOE
.WORD  T4DP

MORD -1

LWORD  THLOLIM
WORD  TOMILIM
MOV TEMP,D.PAT(RS)
BNE 14

CrP #16.,TEMP
8EQ 14

8IC @ANY . YS, ANYMOR
MOV D.PRM(RS), TEMP
8IT €0.RO,TEMP
BNE T4Q07

BI7 #0.W0,TEMP
B8EQ T4Q07

B8IY €0.MC,TEMWP
8EQ T4Q09

GMANIL T4ECC,TEMP,D.ECC,YES
TRAP CIGMAN

B8R 100104
MORD TEw

LWORD  T4CODE
LMORD  T4ECC
.WORD D.€CC
GMANIL TADCA,TEMP,D.0CA,VES
TRAP CIGMAN

BR 10011¢
LMORD TEBP
.MORD  T4CODE
HORD  T4DCA
MORD D.OCA

8IT €0.0CA,TEMWP
BNE T

GMANIL T4DCR,TEMP,D.OC,YES
TRAP COGMAN

B8R 100124
LWORD TEMWP
.WORD  T4CODE
LMORD  T4DCR
.WORD D.0C

B8R T4Q09

8IS #0.0C,TEMWP
GMANIL TARET,TEMP,D.RET, YES
TRAP C4GMAN

B8R 100134
.WORD TEMP
.WORD  T4CODE
WORD  T4RET
.WORD D.ReT

IF NOT O, BRANCH

IS PAT 16 SELETED?

IF SO, BRANCH

s CLEAR B17

1GET PARAM BITS AGAIN

1BYPASS NEXT 3 IF ONLY WRITING

»- e @

1ENABLE ECC

;COMPARE ALL DATA

s CHECK ANSMWER
1BRANCH IF YES
sRANDOMLY CHECK WRITES

1B0TH BITS GEY SET
tENABLE RETRIES

SEQ 0200
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s
76

77
78
81
a3
85
87

91
93

97

022670
022674
022676
022700
022704
022704
022710
022714
022716
022720
022724
022724
022730
022734
022736
022740
022744
022744
022730
022734
022736
022760
022764
022764
022770
022774
022776
023000

005137

104443
000404
002214
000130
024335
000100

0035137
013763

005037
032763
061403
0035237
000422
032763
001416
012737
005763
001410
005337
032763
001402
005337

012746
012746
010600
104417
062706

012746
012746
010600
104417
062706

012746
012746
010600
104417
062706

012746
012746
010600
104417
062706

012746
012746
010600
104417
062706

002214

002214
002214

002214

002214

000112
002214

002214

0235247
000001

023306
000001

023342
000001

000001

025454
000001

002214

10013s:

100144 :

74Q10:

T4Q11:

con TEMP

GMANIL TASEK,TEMP,D.SEQ,YES

GLlo
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TRAP CSGMAN

.m

100144
TEMP
T4CODE
T4SEK

. WORD
.WORD D.S&Q

con TEMP
MOV TEMNP

CLR TEMP

.0.PRM(RSD

BIT €0.BE.0.PAM(R3)
B8EQ T4Q10

INC TEMP
B8R YaQ11
8IY #0.C
B8EQ T4Q1

IL.D.PRH(RS)

MOV 04, TEYP

75T D.8E
B8EQ T4Q1

C(R3)
1

DEC TEP

JLE T T

333383833343

'lo ’(”)

0TA0PTS, -(SP)
.1' '(9)
SP,RO

CPNTF
o4, SP

tENABLE SEEKS

;COMPLIMENTED

sDETERMINE DEFALLT SELECTION
1IF D.BE SET - LOAD 1

1IF D.CYL CLEAR - LOAD O

1 IF D.BEC CONTAINS O - LOAD 4
1IF O.TR SETY - LOAD 2

tLOAD 3

i ENTER AREA DESIRED:

1 O - ENTIRE DISK AREA

:+ 1 - BEGIN/END SETS

1 2 - TRACKS & CYLINDERS
i1 3 - GROUPS & CYLINDERS

SEQ 0201
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99

100

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

023004
023004
023010

012746
012746
010600
104417
062706

104443
000406
002214
000052
002462
177777

000000
000004

003337
002004
042763
000467
005337
002013
032763
001060
052753
042763
000436
042763
022737
001006
0352763
0035063
000434

052763
005337
001403
042763
022663
001003
005763
001013
012763
010304
062704
012701
003024
003301
001375
032763
001460
016337

104443
000406
002214
000052

0235523
000001

000004

000112

000112

002214

10015%:

T4Q12:

T4Q13:

T4Q14:

T4Q15:

74Q16:
T4Q17:

T4Q18:

T4Q19:

PRINTF

817

TRAP

#T40PT6 5
oT40PTE, -(SP)

.1 . '(?)

SP,RO

CAPNTF

o4, SP
T40P17,TEMP,D,-1,0,4,YES;
CIGMAN

10015¢

TEMP

T4C00E

T40PT7

-1

TSLOLIM

THHILIN

TENW

T4Q12
90.8E+D.CYL,D.PRM(R3)
14Q19

TEMNP

T4Q13%
#0.8E.0.PRM(R3I)
74Q19
#0.8E,0.PRIMKR3)
¢#0.CVL ,D.PRM(RS)
T4Q16
#0.8€,0.PRM(R3)
9”2, TEMP

T4014

40.CYL ,D.PRI(RS)
0.8EC(RS)

T4Q19

0.PRM(RY)
00.CYL+D.TR,D.PRM(RS)
6P

T4Q13
#0.TR,0.PRM(R3)
(SP)+ ,0.PRM(RS)

14Q16
D.BEC(RS)
T4Q19
#1,0.8EC(R3)
R3.R

00 .8GN1 R4

#16. ,R1

(R4)»

R1

74Q18
#0.8€E,.D.PRM(RS)
T4Q22

0.BEC(R3), TEMP

T"E. TE".D. '1. ll‘oves
COGMAN

100164

TEMP

T4CODE

.h—ﬁﬂﬂﬂﬂﬂﬂuuﬂanuunuﬁ-“.-ﬂu.‘.-..-..t.ﬁ.‘...tllﬂ

4 CYLINDERS ONLY

CHECK ANSMER

IF NOT O, SKIP
ELSE, CLEAR D.BE AND D.CYL
EXIT QUESTIONS

CHECK ANSMER

IF NOT 1, SKIP
CHECX 0.8E
BRANCH IF D.BE SET
SET B/E SEY FLAG
CLEAR CYLINDER FLAG
GEY 8/E SETS

CLEAR B8/t SET FLAG

IF NCT 4, SKIP
SET CYLINDER FLAG
CLEAR B/E SET COUNT
GET CYLINDERS

IF20R3

SAVE D.PRM BIT1S

§ET D.CvlL AND O TR

CLEAR TRACK F_AG
CHECK OLD PRRAMETER BITS
IF D.CYL OR D.TR CHANGED, SKIP
CHECK B/E SET COUNT
IF NOT O, GET CYLINDERS
LOAD 1 INTO B/E SET COUNT
GET POINTER TO DRIVE TABLE
POINT TO 1ST B/E SET
GEY COUNT OF WORDS TO CLEAR
CLEAR A WORD
DECREMENT WORD COUNTER
IF NOT DONE, LOOP
CHECK IF ME'RE USING B/E SETS
IF D.BE CLEAR, USE CYLINDERS
GET PREVIOUS B/E SET COUNT
NUMBER OF B/E SETS?

IF

SEQ 0202




023266
023270
023272
023274
023276
023276
023304
023310
023312
023316
023322

138
139
140
141

143

023366

023370

023372

023374
148 023374
149 023400
150 023402
151 023404
152 023406
153 023410
154 023416
155 023420
156 023424
157 023426
158 023430
159 023434
160 023442
161 023444
162 023430

023430

024600
17777

000001
000004

013763
013701
010304
062704
004737

104443
000406
002214
000152
024631
L7777
000000
000011

004737
103763
004737

104443
000406
002214
000152
024645
prnn
000000
000011

004737
103763
005301
001344
000577
032763
001373
005763
001526
010304
062704
032763
001434
011437

104443
000406
002214
000052
024657
177777
000001
000007

002214
002214

000114
013740

014042
013740

014042

000112

000112
000020

002214

000112

000004

T4Q20:

10017¢:

T4Q21:

10020¢ :

T4Q22:

100214 :

1]lo
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.MORD T4BE

WORD -1

MORD  TSLOLIM

WORD  TeHWILIM

MOV TEMP,D.BEC(R3) !
MOV TEMP,RL '
MOV R3 . R4 3
ADD €0 .8GN1 R4 :
CALL 8LD268 3
MID tmc.TE”.“.'l-°-9. .YES‘
TRAP COGMAN

B8R 100174

.MORD TEMP

.MORO  T4CODE

MORD  T4BEG

MORD -1

LMORD  THLOLIM

MORD  TSHILIM

CALL CNv28 :
8CS 14020 5
CALL aLD28 i
m T‘m.TE’p.A.'l.oog. .YES'
TRAP COGMAN

B8R 100204

WORD TEMP

LAMORD  T$CODE

LHORD TAEND

om ‘1

LMORD  THLOLIM

LMORD  TOHILIM

CALL CNvee 3
8Cs T74Q21 :
DEC R ;
BNE T74Q20 i
B8R T4Q30 3
BIT #0.CYL .D.PRMN(R3)

8EQ T4Q30

TST D.8EC(R3)

BEQ TAQ27

MOV R3.R4

ADD 40D.BEC.R4

BIT #D.TR,.D.PRM(R3)

0EQ T4024

MOV (R4),TEMP

m T.m.TE”.D.’l.lo.’.'ES
TRAP COGMAN

BR 10021 ¢

LMORD TEMP

.WORD  T$CODE

.MORD TATRC

LWORD -1

LMORD  TOLOLIM

LWORD  THHILIM

SEQ 0203

SAVE NEW 8/E SET COUNT

INIT LOOP COUNTER

GET POINTER T0O STORAGE AREA
POINT TO START OF 1ST B/E SET
BUIL> DEFALT VALUE

BEGI'Y BL OCK?

CHECK RESPONSE & SAVE IN TABLE
BRANCH ON ERROR

BUILD DEFALT VALUE

END BLOCK?

CHECK RESPONSE & SAVE IN TABLE
BRANCH ON ERROR
DECREMENT LOOP COUNT
IF NOT DONE, LOOP
ELSE, EXIT QUESTIONS

+IF D.CYL CLEAR - ALL DONE
1 IF D.BEC CLEAR - GO RIGHT TO B/E CYLS

;LOOK AT D.TR.TO DETERMINE QUESTION

tNUMBER OF TRACKS
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163 023470
164 023474
165 023476
166 023502
C23502
023504
023506
023510
023512
023514
023516

167 023522
168 023526
169 023530
170 023332
171 023534
172 023540

173 023560
174 023564
175 023566
176 023372

177 023612
178 023616
179 023620
180 023622
181 023630
182 023634

183 023650
184 023654
185 023656

013714
012401
011437

104443
000406
002214
000032
024710
177777
000000
000377

013724
005301
001362
000433
011437

104443
000406
002214
000052
024716
177777
000001
000007

013714
012401
011437

104443
000406
002214
000052
024747
177777
000000
000377

013724
003301
001362
016337
005137

104443
000404
002214
000130
024755
100000

005737
100412
005063

002214
002214

002214

002214

002214
002214

002214

000162
002214

002214
000154

002214

T4Q23:

1002<4:

TAGR/ :

100234 :

14Q25:

100244 :

14Q26:

100254 :

MOV TEMP,(R4)
MOV (R4).,R1
MOV (R4),TEMP
MID T‘TRM.TEW.D.-I.O.?SS. 'YES

1GET COUNT OF TRACKS
1 TRACK

TRAP CSGMAN

BR 100224

.WORD TEMP

LWORD  T4CODE

MORD TATRAXK

WORD -1

MORD  TSLOLIM

LMHORD  THMILIM

MOV TEMP,(R4).

DEC R1

BNE T4Q23

BR T4Q26

MOV (R4),TEMP

GMANID TAGRC,TEMP,D,-1,1.7,YES NUMBER OF GROUPS
TRAP CSGMAN

B8R 100234

MORD TEMP

.WORD T4CODE

WORD  TAGRC

LMORD -1

MORD  TSLOLIM

LHORD  THHILIM

MOV TEMP,(R4)

MOV (R4)+,R1 ;GET COUNT OF GROUPS
MOV (Re), TEMP

m Tmotmnco'1000255. "ES :GRO\P
TRAP CGMAN

B8R 100244

LMORD TEMP

LMORD T4CODE

.MORQ  TAGRP

-m '1

LMORD  THLOLIF

LHORD  TeMI T

MOV TEMP,(RA).

DEC R1

BNE T4Q25S

MOV D.ECYL+2(R3),TEMP
con TeEMP

GMANIL TACYL,TEMP,BIT15,YES tWISH TO LIMIT CYLINDERS

TRAP CSGMAN

BR 100254
.WORD TEMP
.WORD  T4CODE
WORD  TACYL
.WORD BIT1S
TST TEMP

BMI T74Q27

CLR D.BCYL(R3)

SEQ 0204
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SEQ 0205

166 023662 005063 000156 CLR D.BCYL+2(R3)

187 023666 005063 000160 CLR D.ECYL(R3)

188 023672 012763 177777 000162 MOV #-1,0.ECYL+2(R3)

189 023700 000442 BR T4Q30

190 023702 003763 000162 T4Q27: TST D.ECYL+2(R3)

191 023706 002002 B8GE TAQ27A

192 023710 005063 000162 CLR D.ECYL.2(R3)

193 023714 010304 TAQ27A: MOV R3,.R4

194 023716 062704 00054 ADD #0.8CYL R4

195 023722 004737 013740 T4Q28: CALL BLD28

196 023726 GMANID TACYLB,TEMP,A,-1,0,9.,.YES ;STARTING CYLINDER
023726 104443 TRAP C4GMAN
023730 000406 BR 100264
023732 002214 .WORD TEWP
023734 000152 LWORD  T4CODE
023736 025010 LWORD  TACYLB
023740 177777 WORD -1
023742 000000 LHORD  TSLOLIM
023744 000011 WORD  TeHMILIM
023746 100264 :

197 023746 004737 014042 CALL CNv2s

196 023732 103763 BCS T4Q28

199 023754 004737 013740 TaQ29: CALL BLD28

200 023760 GMANID TACYLE,TEMP,A,-1,0,9..YES ;ENDING CYLINDER
023760 104443 TRAP CIGMAN

023762 000406 B8R 100274
023764 002214 .WORD TEMP
023766 000152 .WORD  T4CODE
023770 025032 WORD TACYLE
023772 1771717 WORD -1
023774 000000 WORD TSLOLIM

023776 000011 LWORD  THHILIM
024000 100274 :
201 024000 004737 014042 CALL Cnves
202 024004 103763 8CS T4Q29
203 024006 T4Q30: POP <R4,R2>
204 024012 000207 RETURN
% sNOM GET OATA PATTERN 16 IF SELECTED B8Y ANY DRIVE
3
g i INPUT R1 POINTS TO PATTERN 16 SIZE
209 024014 TAQUEZ :
210 024014 032737 000001 025706 817 @ANY . YS , ANYHOR : DO WE ASK THESE QUESTIONS?
211 024022 001436 8EQ TAQURE + IF NOT, EXIT
212 024024 011137 002214 MOV (R1),TEMP
213 024030 GMANID TADFC,TEMP.D,-1,0,16.,YES;: COUNT OF WORDS
024030 104443 TRAP CIGMAN
024032 000406 BR 100304
024034 002214 .WORD TEMP
024036 000052 .WORD  T4COOE
024040 025052 .WORD  TA4DPC
024042 177777 LHORD -1
024044 000000 WORD  THLOLIM
024046 000020 LWORD  TSHILIM
024050 100304 :
214 024050 013721 002214 MOV TEMP,(R1). i GET COUNT OF WORDS
215 024054 010104 MOV R1,R4 i R4 HAS ADDRESS OF STORAGE
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CZUDIO QUESTIONS

216
217
218
219

220
221
222
223
224

024056
024062
024064
024070
024070
024072
024074
024076
024100
024102
024104
024106
024110
024110
024114
024116
024120

013701
001416
011437

104443
000406
002214
000032
025115
177777
000000
1777177

013724
005301
001362
000207

002214
002214

002214

MOV TEMP ,R1

8EQ TAQU2E i IF 0, NO DATA WORDS
TAPRMS: MOV (R4),TEMP

MID TM.TE*-O.'I.O.'I.YES IDAYA mo

TRAP CoGMAN

BR 10031 4
.MORD  TEMP
.MORD  T4CODE
.MORD  T4DPD
WORD -1
.MORD  THLOLIM
JMORD  TSHILIM
10031¢:
MOV TEMP,(R4).
DEC R1 ;COUNT THE WORDS
BNE T4PRMS
TAQU2E: RETURN

SEQ 0206
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CZUDIO QUESTIONS

SEQ 0207

H
i UNFORMATTED QUESTIONS
;

024122 116 125 115 T488: .ASCIZ\NUMBER OF BAD BLOCKS\

024147 103 110 101 TADMN: ASCIZ\CHANGE TESTING PARAMETERS FOR THIS DRIVE\N
024220 102 101 104 T48BI: .ASCIZ\BAD BLOCK\

024232 122 105 101 TARO:  .ASCIZ\READ ONLY>

024244 127 122 111 T4WO:  .ASCIZ\WRITE ONLY\

10 024257 103 110 105 TAWCA: .ASCIZ.CHECK ALL WRITES BY READING

11 024313 122 101 116 TAWCR: _ASCIZ\RANDOMLY CHECK WRITES BY READING\

12 024354 104 101 124 T4DP: ASCIZ\DATA PATTERN - O FOR RANDOM SELECTION\
13 024422 105 116 101 TAECC: .ASCIZ\ENABLE ECC DATA CORRECTION\

14 024435 103 117 115 T4DCA: .ASCIZ\COMPARE ALL DATA READ\

15 024503 122 101 116 TADCR: .ASCIZ\RANDOMLY COMPARE DATA READ\

16 024536 105 116 101 TARET: .ASCIZ\ENABLE RETRIES\

17 024555 122 101 116 TASEX: .ASCIZ\RANDOM ACCESS MODE\

18 024600 116 125 115 T48E: .ASCIZ\NUMBER OF BEGIN/END SETS\

19 024631 102 105 107 TABEG: .ASCIZ\BEGIN 8LOCK\

20 024645 105 116 104 TAEND: .ASCIZ\END BLOCK\

21 024657 116 125 115 TATRC: .ASCIZ\NUMBER OF TRACKS TO TEST\

22 024710 124 122 101 TATRAK: .ASCIZ\TRACK\

23 024716 116 125 11S TAGRC: .ASCIZ\NUMBER OF GROUPS TO TEST\

24 024747 107 122 117 TAGRP: ASCIZ\GROUP\

25 024755 114 111 115 TaCvi: .ASCIZ\LIMIT THE CYLINDERS TESTED\

26 0235010 123 124 101 TACYLB: .ASCIZ\STARTING CYLINDER\

27 023032 105 116 104 TACYLE: .ASCIZ\ENDING CYLINDER\

28 025052 116 125 115 T4DPC: .ASCIZ\NUMBER OF WORDS IN DATA PATTERN 16\
29 025115 104 101 124 T4DPD: .ASCIZ\DATA WORD\

31 ; FORMATTED QUESTIONS
33 025127 045 16 TAQHED: .ASCIZ\WNSATHE FOLLOWING QUESTIONS REFER TO UNIT wD2#A CONTROLLER AT #%06%A DRIVE #D3
34 025247 045 116 TA0PTL: .ASCIZ\WNSAENTER TEST AREA DESIRED:sN\

045
045
35 025306 045 101 040 TA0PT2: .ASCIZ\sA - ENTIRE DISK AREASN\
36 025342 045 101 % TAOPTS: .ASCIZ\wA SPECIFIC BEGIN/END SETS#N\
040
040

VRO AD W

» L ] L] L] L L] -

0
1 -
37 025405 045 101 TA0PTA: .ASCIZ\$#A 2 - SPECIFIC TRACKS € CYLINDERS#N\
38 025454 045 101 TA0PTS: .ASCIZ\$A 3 - SPECIFIC GROUPS & CYLINDERSSN\
39 025523 045 101 TA0PT6: .ASCIZ\sA 4 - SPECIFIC CYLINDERS\
40 025557 045 101 b ¢ : JASCIZ\SALIMITS - LO= O, HI= 2684354558N\
41 025621 045 101 111 INP28B: .ASCIZ\$AINVALID CHAR, TYPE DECIMAL NUMBER 0 TO 268435455#N\

4 ¢ & ¢ & & @&

g
g

:g .EVEN
44 025706 000C00 ANYMOR: WORD : ANY MORE QUESTIONS
:2 000001 ANY.YS = BITO
47 025710 ENDTSTY
025710 L10032:
a8 025710 104401 TRAP CSETST
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HARDMARE PARAMETER CODING SECTION

= OOB IO NS WA

- g

12
14
19
21
23
25

27

40
41

RRUREESR

025712
025712
025714

025714
025714
025714
025714

025714

025714
025714
V25716
025720
025722

025724
025724
025726
025730
025732
025734

025736
025736
023740
025742

025744
025744
025744

025776
026006

000014

020000

000031
025744
160000
177774

001052
025776
17n
000000
000377

002130
026006
020000

103
104
105

123
122
130

.SBTTL MARODWARE PARAMETER CODING SECTION

>
L

THE MARDWARE PARAMETER CODING SECTION CONTAINS MACROS
THAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES. THE
MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
INTERPRETED BY THE SUPERVISOR AS OATA STRUCTURES. THE
MACROS ALLOM THE SUPERVISOR TO ESTABLISH COMMUNICATIONS
WITH THE OPERATOR.

TABLE

ITEM H.UBA
ITEM H. DRV
ITEM H.PRM

HM.CYL
END

L10033:

122 MSGUBA:
111 MSGLDR:
105 MSGCST:

== BIT13

§ 85ad shased i

3

.ASC12
.ASCIZ
.ASCIZ

.EVE

BGNMRD
.MORD L10033-L#HARD/2
LSHMARD: :

sSTART A TABLE DEFINITION
] <«CSR ADDRESS>
2 <DRIVE NMBER>
e <PROGRAM PARAMETERS>

s TEST CUSTOMER DATA AREA

1 CSR ADDRESS OF CONTROLLER?
MSGUBA . H.UBA,0, 160000,177774,YES
T4CODE
MSGUBA
TSLOLIW

TOHILINM

+ ORIVE #?
m.".NV.O. '1 .o- .255. QVES
T4C0DE
v
TSLOLIM

TOMILIM
- i EXERCISE ON CUSTOMER DATA AREA?
MSGCST . PRM MM . CYL, YES
T4CODE
MSGLST
HM.CYL

\CSR ADDRESS OF CONTROLLER\
\DRIVE o\
“EXERCISE ON CUSTOMER DATA AREAN

SEQ 0208
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SOF TWARE PARAMETER CODINC SECTION

OO O NEWN -

4]
42

47

026070
026070
026072
026074
926076
026100

026102
026102
026104
026106

026110
026110
026112
026114

000026

001000

002130
026124
000200

000052

026211
177777

000001
177777

001052
0262235
17717717
000000
177777

002130
026307
000400

002130
026345
040000

.SBTTL

e & B9 o Ge e v o
*
*

LOSOFT::
TABLE

ITEM SO.
ITEM SO.
ITEn SO.

SM. MAN
SM.SSF
SM.LOG
SM. IW

SOF TWARE PARAMETER CODING SECTION

THE SOF TWARE PARAMETER CODING SECTION CONTAINS MACROS
THAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES. THE
MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES., Tt
MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS
WITH THE OPERATOR.

BGNSF T
.WORD L10034-L$SOFT/2

i START A TABLE DEFINITION

EL 2 <ERROR LIMIT»
XL 2 <DATA TRANSFER LIMIT (MEGABITS)>
8IT 2 <SINGLE BIT ANSUWERS>
ee BIT07 3 MANUAL INTERVENTION MODE
s BITO8 i APPRESS SOFT ERRORS
== BITO9 i1 ERRCR LOG ENABLED
es BIT14 i INITIAL WRITE
1 ENTER MANUAL INTERVENTION MODE
3 FOR SPECIAL DIAGNOSIS?'
GPRIY. S.MAN,SO.BIT, SH MAN,YES
MORD  T$CODE
MORD S.MAN
LLIORD SM.MAN
: ERROR L IMIT?
m S.EL.SO-EL-D-'LI-.'L.VES
LMORD  T4CODE
LMORD S.EL
MORD -1
MORD  TSLOLIM
MORD  TOMILIM
; READ TRANSFER LIMIT IN MEGABYTES
i - 0 FOR NO LIMIT?
m s.n..so-xl..o.‘l.o..'l. 'YES
.MORD  T4CODE
LORD  S.xL
MORD -1
LHORD  TSLOLIM
MORD  ToMILIM
i SUPPRESS PRINTING SOFT ERRORS?
GPRML S.SSF,S0.BIT, SM.SSF,YES
.WORD  T4CODE
WORD 5.SSF
LMORD  SM, SSF
(PRINT ‘DO INITIAL WRITE ON START?'
GPRML S.IW,S0.BIT,SM.IW,YES
MWORD  T4CODE
LMORD  S.IMW
LWORD SM.IW

1PRINT °*ENABLE ERROR LOG?

SEQ 0209
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SOF TWARE PARAMETER CODING SECTION

SEQ 0210

48 026116 GPRML S.LO0G,SO.BIT,SM.LOG, YES
026116 002130 .WORD  T¢CODE
026120 026377 .WORD S5.106G
026122 001000 JWORD  SM.LOG
55 026124 ENDSFT
.EVEN
026124 L10034:
56

vl 026124 105 116 124 S.MAN: .ASCIZ \ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS:
62 C26211 105 122 122 S.EL: .ASCIZ \ERROR LIMIT\

63 026225 122 495 101 S.X: .ASCIZ “\READ TRANSFER LIMIT IN MEGABYTES - O FOR NO LIMIT:
64 026307 123 135 120 S.SSF: .ASCIZ \SUPPRESS PRINTING SOFT ERRORS\
65 026345 104 217 040 S.IM: .ASCIZ DO INITIAL WRITE ON START\
?6 026377 105 116 101 S.L0G: . 232&]1 \ENABLE ERROR LOG\
1 .

12
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SOF TWARE PARAMETER CODING SECTION

SEw 0211

l 800
2 H THIS IS WHERE THME OM PROGRAMS WILL BE LINKED
3 P -
4
S .DSABL AMA
6 000000 .PSECT DM,ABS ;1 OM PROGRAMS ARE LINKED HERE
7 000000 .PSECT END
8
9 1ee
10 3 THIS IS A PATCH AREA THAT SHOWLD BE INCLUDED IN ALL DIAGNOSTICS.
11 : THE SIZE IS ADJJUSTED AS NEEDED.
12 $--
13
14 000000 $PATCH: ;
12 000000 .BLKW 16.
1
17 000040 LASTAD
.EVEN

000040 000056 .WORD TSFREE

000042 000005 WORD TS$SIZE

000044 LSLAST::

18
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SOF TWARE PARAMETER CODING SECTION

SEQ 0212

1
2 t A
3 : HARDCODED P-TABLES MAY BE PLACED HERE BY USING THE SETUP MACROS.
4 : THIS SECTION IS OPTIONAL AND SHOWWLD BE REMCVED IF IT IS NOT BEING
2 : USED. CHANGE THE POINTER MACRO ARGUMENT TO REFLECT THE REMOVAL .
i

? : THE P-TABLES ARE DELIMITED BY THE "BGNSETUP” AND “ENDSETUP~ MACROS.
8 ; THE "BGNSETUP* MACRO HAS ONE ARGUMENT WMICH IS THE NUMBER OF
9 ' P-TABLE ENTRIES. EACH ENTRY IS ODELIMITED BY THE "BGNPTAB" AND
10 d “ENDPTAB“ MACROS. NEITHER OF THESE MACROS REQUIRE AN ARGUMENT.
11 i--
12
13 000044 BGNSETUP 1
14 000044 BGNPTAB

000044 000000 MORD O

000046 000003 LHORD  110037-./2-1

000050 L10035:

000050 172150 .WORD 172150 + CSR ADORESS

000052 000000 .WORD 0. : DRIVE NUMCER

000054 000000 WORD O + COSTUMER DATA AREA

000056 L10037:
000001 .END

2X% RNIG
§.
&
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Sysbol table

ADR = 000020
ALOCH 007332
ANYMOR 025706
ANY ., YS= 000001
ARG .CT= 000000
ASS » 000004
ASSEMB= 000010
BAS 003654
BASLN 003655
BASL1 003573
BASLZ2 003611
BASLS 003637
BASNO 003533
BASNS 003552
BELL = 000007
BITO = 000001
8ITOO = 000001
B8IT01 = 000002
8ITO2 = 000004
8IT03 = 000010
8ITO4 =« 000020
8ITOS = 000040
BIT06 = 000100
8IT07 = 000200
81708 = 000400
81709 = 001000
8IT1 = 000002
8IT10 = 002000
81711 = 004000
8IT12 = 010000
8IT13 = 020000
8ITi4 = 040000
8IT1S = 100000
8172 -+« 000004
8IT3 = 000010
8IT4a = 000020
8ITS = 000040
8IT6 = 000100
8IT7 = 000200
B8IT8 = 000400
8179 = 001000
BLOCMD 014572
81L.DCO 014640
BLOC1 014646
B8LD28 013740
B8Ot = 000400
BRSAV 002254
CALR1 012656
CALRZ2 012704
CALRZ 013002
CAMLR4 013016
CALRS 013072
CALRé 013150
CALRT 013164
CALRS 013202
CALR9 013220
CF .ATN= 000200

G

G
G

o

2121219111121 219811112 121212121282 I 121312121211 ]

G

CF .MSC-
a . om-
CF .SHD-
CF . THS-
CF.376-
CLROFL
CLRBUF
CNTINT
CNTIST
CNTRSD
CNTRSP
ONTSRvV
CNv2e
CON.A
CON.AL
CON.A2

zZITO
=

nunodo
[+

#38993399953
pnargee

:

MACRO V05.01b Sundey 07-Oct-84 20:58 Page 156-1

000100
000040
000002
000020
000001
014760
014732
013272
015502
002364
015776

013136 G

014042
007766
Q07772
010014
010016
010030
010054
010060
010042
007746
007764
010076
010120
010134
010140

000015 G

002544

002170 G

002172
190000
007000
0000C4
000010
000020
000002
000077
000777
000100
000052
000061

CIERHR~
COERRO -
COERSF -
COERSO-
C4ESCA-
CS4ESEG-
CIESUB-
CSETST-
CEX]IT-
C4GETB-
CIGETU-
CHGMAN-
CIGPHR=
C4GPLO-
CIGPRI-
C¢INIT=

288

eONNNNnNNNnnn
£gcnlusg

A

2358

DIAGMC =
OIVIOE

011012
000000
002130
177777
000000
013634

Gl

DIV10
DMFRST»
DMMAIN-

T

....g
144

-~
s 80 B

233
pw

3
[y
L7
| )

sa88
#OU.
[ I B B

AR

0
=4

s & B & 80

000000000000 VOOODO00D0000

000102

000112
000114
000124
000134
000144

vt ot omin ot

mmmoe o)
382338882
e
e % ¢85 0B 0 B B BB

.
[ ]

132
"

Ve
»L
-

» 8 & & @ *
§5gungens
[ ) [ § 2 08 80 08 0 DB

-

...E;

UODOQOOOOOOOOOOOOPPO
:
]

TEE

L

ARAAAARA|RZ.
xxa.un

-l

:

ERRMEL

000037 G

002134 G
010202
010214
00274/

0021352 G
012274
012376
002150 G
002146 G

000011
010136
007160 G
006540 G

SEQ 0213
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Symbol

ERROO3
ERROO4A
ERROOG
ERRO14
ERRO3O
ERROS]
ERROSZ
ERRO33
ERRO3S
ERRO36
ERRU3S
ERROA0
EVL -
ESEND -
ESLOAD-
FFREE
FEN
FMEMS
FMERR
FRMTY
FSIZE
FINU =
F$AUTO»
FSBGN =
FSCLEA=
FIOU =
FSEND =
F $HARD =~
Férd =
F$INIT=
FSOWP »
F$MOD =
FeNSG =
F$PROT-
FSPUR »
FSRPT =
FSSEG =
FeSOFT»
F4SRY =
FISUB =
FISH =
FSTEST-
GETCDN
GETONT
GE TONX
GETCXX
GTORVY

table

G$ONTO= 000200

GSOELM=
G$DISP=
GIEXCP-
GeMILI-
GSILOLI=
GINO -
GSOFF S=
GS$OFSI=
G$PRMA~

000376

238

SAAAA

i
SN

A

i

INTRCY
IPADRS
IREST »
ISR =
ISTRY =
ISTRTH»
IXe =

MACRO v0S5.01b Sunday 07-Oct-84 20:58 Peage 156-2

I -
IAUTO=
ISCLN »
IOV -
ISHRD =
IS$INITe
I6M00 =
ISNSG -
I$PROT-
ISPTAB-
IPWR =
IRPT -

-
[ ]
o’

(7]
-
s e

H1

LOCLEA
L¢CO
LIDEPO
LSOESC
LIDESP
LSDEVP
LIOISP
LIOLY
LeOTP
LDTYP
LDV

L $0UT
LIOVTY
LSEF
LOENVI
LSERRY
LIETP
LIEXPL
LIEXPA
LIEXPS
LSHARD
LIHNIME
L $HPCP
LSHPTP
LM
LSICP
LSINIY
LILADP
LSLAST
LSLOAD
LOLUN
LOMREYV
L $NAME
L4PRIO
L PROT
LOPRY
L $REPP
LIREV
LSRPT
L$SOFT
L4SPC
L4SPCP
LeSPTP
LSSTA
LéSW
LSTEST
LeTIML
L SUNIT
L 10000
L10001
L 10002
L10003
L10004
L10003
L10006
L10007
L10010

8
:

G

s

021312 G

it

58
g%

L

2888
nRE
2171

i

28220
Saiee:
43
OO0

002036 G

v ———

L10011
L10012
L10013
L10014
L10015
L10016
L10017
110020
L10021
L 10022
L10023
L10025
L 10026
L10027
L10030
L10031
L1003
L10033
L10034
L10033
L10037
0 .CrPs=
"M0.CuWB-
MD.ERR-
MD.EXP-
MD.FEU-

006700
006706
006724
006736
006730
006764
007316
013154
013164
013206
017762
021300
021302
021310
021316
021324
025710

007730
007706
003456

SEQ 0214

003
003
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Symbol teble

NXMAD
NXMI

OP . ABO*
OP .ACC~
OP .AVA-
OP . AVL»
oP.CCD-
oP.CMP=
oP .DuP-
OP .ELP~
OP .END~
OP .ERS*
oP .ESP~
OP .FLU=
OP.GCS=

9
8

LR

L] L]

3338 3VRBLBINIS
g

33
SgAsg

3
-y
o
P
L3 B ]

002340

015146 G

000001
000020
000100
000010

007476
007452
001000 G
014232
013372
013400
007016
006766
002000 G
007416

000040 G
000100 G
000140 G

3
8

P.BUFF»

3238

299

42

igliglp]
03

:
jazsz

Rl

.
[

Ji333ez0e;

e

g

S ET L

»

VOOV VVV UV VUV UOVOVOOVV VOOV UOVVIUVVUVUOVVIOVOTVIVOVDODYD

:
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000200 G
000240 G
000300 G
000340 G
007546
002342
007522
000014

000023

010276
016134

RESPCT
RESPOM
RG.7LG-
RG . OWN-=
RNTIM

RNTIME
RNTINMX
RNTIML
RNTIM2
RPTCY

RPTCTN
RPTOT

RPTDTN

0104%
010374
040000
100000
002347
016236
016416
002372
002600
016524
017152
016564
017146
017327
017551
017460
017206
017242
017631
017702
017166
010604
011126
010670
010622
010642
010570
010534
010336
010710
011024
011072
011100
010702
010712
010762
010566
010472
010322
015736
015710
013722
015742
010300
000374

SA.MCVe
SA.MP =
SA,MSE~
SA . MSGe
SA.MS1-
SA.NV =
SA.NVE~
SA.PRG-
SA.GB -
SA.GM -
SA.STE-
SA.S5TP=
SA.S1 =
SA.S¢ =
SA.S3 =
SA.S4 »
SA,TST.
SA.VCE=
SA.VEC~
SA.WRP=
SEKERE

SET01
SET0R
SETTO
SFPTBL
m.xu i
m'l.m-
wlm-
SM,SSF =
SNDCHD

SVCINS=

(21711121

SvCSuUB-
SVCTAG~
SYCTSTe
SILSYH-
S.EL
SOI“
$.L0G
S.MAN
S.SHF
S.xL
TEMP
TESTA =
TINDEX=
TINIT
TNAMES
TNUM
TOOMER
TSTTAB
TTYOUT
TSARGC =
T4CODE »
TSERAN-
TIEXCP=
T4FLAGe
T4FREE-
TIGMAN=
TSHILI=
TSLAST=
TSLOLI-
TSLSYM-
T$LTNO=
TENEST=
TONSO =
TSPCNT =
T¢PTAB=
T4PTHV=
TSPTNU=
T4SAVL =
T4SEGL =
T4S1ZE~-
T$SUBN=
TSTAGL =
TSTAGN-
TSTEMP.
1$TEST.
T4TSTH.
T4TSTSe
TSAY =
T44AUT»
T4$CLE=
T4SDAT»
TSSOV =
TS $HAR =
T4 =
T$$INI-
T4$MSG»
T$$PC =

000000
000000
000000
010000
026211
026343
026377
026124
026307
026225
002214
ssssse
000006
010234
010200

177777
000001
000000
010000
000001
177717
200005
000000
010036
000001
000001
177777
177777
000005
000000
177777
010040
000005
000001
AT MY
000001
010031
010026
010027
010037
010030
010033
010000
010025
010017
000001

Gx

SEQ 0215

003
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SEQ 0216

Symbol table

T$$PRO= 010024 TADPD 025115 T4Q07 022444 TASEX 024555 XFCE 005725
T$$PTA= 010036 TAECC 024422 T4008 022522 TASTRT 021464 XFRU 006471
T$SRPT= 010023 TAEND 024645 T4Q09 022530 TATRAK 024710 XMSG1 00577
T$$SOF= 010034 T&EXIT 021772 TAQ10 022620 TATRC 024657 XMSG2 006033
T$$SRY= 010022 TAGRC 024716 T4Q11 022664 TAWAIT 021756 XPKT1 006100
T$8SW = 010001 TAGRP 024747 T4Q12 023062 TAWARN 003150 XPKT2 006405
T$$TES= 010032 TA0PT1 025247 TAQ13 023116 TAMCA 024257 XSA 0064 34
T1 021326 TAOPT2 025306 T4Q14 023150 T4WCR 024313 X$ALWA= 000000
7488 024122 TAOPTS 025342 T4Q1S 023176 T4WO0 024244 X$FALS= 000040
TABBI 024220 T40PT4 025405 TAQ16 023212 UAM = 000200 X$OFFS= 000400
TABE 024600 TAOPTS 025454 TAQ17 023220 UCNT 002210 X$TRUE= 000020
TABEG 024631 TAOPT6 025523 T4Q18 023232 UF .CMR= 000001 X1A 003666
TACON 021446 TA0PT7 002462 T4Q19 023240 UF .CMu= 000002 X14 004336
T4CYL 024755 TAPRML 021530 TAQ20 023316 UF . INA= 040000 X2 003751
T4CYLB 025010 TAPRMZ 021542 T4Q21 02335C UF .RPL= 100000 X2A 003666
TACYLE 025032 TAPAM3 021576 T4Q22 023410 UF .SCHe 004000 X3 004020
T4DCA 024455 TAPRMA 021602 T4Q23 023476 UF.SCL= 002000 X3A 003666
TADCR 024503 T4PRIS 024064 T4Q24 023534 UF .WBN= 000100 X3 004737
TADEF 021634 TAQMED 025127 TAQ2S 023566 UF .WPH= 020000 X32 005061
TROEFA 021640 T4QUES 022000 T4Q26 023622 UF . WPS= 001000 X3S 005172
TADEFB 021652 TAQUEZ2 024014 T4Q27 023702 UF .576= 000004 X36

TADEFC 021676 T4QU2E 024120 TAQ27A 023714 URNING 002206 X38 005377
T40EFD 021704 T4Q01 022104 T4Q28 023722 URUN 002204 X4 004106
TADEFLE 021710 T4G02 022142 T4Q29 023754 utoT:T 012130 X40 005603
TADEFK 021624 T4Q03 022240 T4Q30 024006 UTOT1A 012162 {3 004251
TADMN 024147 T4Q04 022316 TARET 024536 UT0T2 012166 X8A 003666
T40P 024354 T4Q0S 022324 T4R0 024232 WAITMS 014774 $PATCH O000000RG 003
TAOPC 025052 T4Q06 022414 TARUN 021720

. ABS. 0261420 000 (RW,I.GL,ABS,.OVR)

000000 001 (MW, I,.LC.,REL,CON)

o™ 000000 002 (RW,I.LCL,ABS,.CON)
END 000056 003 (RW,I,.LCL.REL,CON)

Errors detected: O
s¢s Agsembler statistics

Work file reads: 732

Work file writes: 625

Size of work file: 28769 MWords ( 113 Pages)
Size of core pool: 14336 Words ( 56 P )
Operating system: RT-11 (Under RTEM-11

Elapsed time: 00:04:51.00
ZUDIAO,ZUDIAO/C=SVC34R.MLB, ZUDIAO.00C, CZUDHO . MAC
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CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO v05.01b Sundey 07-Oct-84 20:58 Page S-1
Crose reference table (CREF v05.01)

$PATCH
RADR
ALOCr
ANY . YS
ANYMOR
ARG.CT

ASS

8112
BIT3
8174
8I75

155-14¢
91-8¢
102-30¢
151-33
151-32«
101-16
101-38
101-123
101-148
101-159
101-172
102-236
117-53¢
120-68
120-61¢
140-34¢
150-23
2-264
100-19
101-31
115-27
13€ -125
144-31
154-60
87-153
100-81¢
100-78¢
100-79¢
100-80¢
100-83¢
100-694
100-76¢
91-11
91-84
91-8
91-8
91-8
91-8
91-8
91-8
91-8
91-3
91-8
91-8
91-8¢
91-8¢
91-8¢
91-8¢
91-8¢
91-84
91-8¢
128-2%
91-8¢
91-8¢
9i-8¢
91-8¢

102-32
151-34
151-33
101-16
101-38¢

101-1234
101-148¢

101-159
101-172

102-236¢

117-53¢
120-68¢
12¢-81¢
140-34¢
150-23¢
87-201
100-20
101-41
116-52
136-131
146-10
156-16
87-153
101-171
101-172
101-172
101-168
101-172
120-68
102-273

98-29
91-8¢
91-8¢
91-8¢
91-84
91-8¢
91-84
91-8¢
91-8¢
91-84
91-8¢
97-27
98-20
98-19
98-18
98-17
98-16
97-18
136-121
97-26
97-24
97-21
98-24

116-66
151-39
151-34
101-16¢
101 -38¢

101-127 101-127¢
101-148# 101-148¢
101-159¢ 101-159¢

101-172
114-40
118-26
120-68¢
120-81¢
141-13
150-28
87-202
100-27
101-130
116-62
137-92
149-3
156-21

120-68
120-81

120-68
120-81

152-45

154-23
154-24
154-25

98-28

153-24
154-26
98-15
141-35
98-27
98-26
98-25

143-161
151-210
151-59«
101-16¢
101-38¢

101-172
114-40
118-26
120-68¢
120-81¢
141-13
150-23¢
88-10
100-43
101-135
116-86
138-39
149-420

120-68

120-81

99-22

98-31
151-182
99-23
99-24
99-25

143-23%7
152-45¢
151-210
101-20

101-101
101-137

101-148¢
101-1359%¢
101-172¢&

114-40
118-26
120-68¢
140-23
141-13¢
150-77
88-11
100-51
102-267
125-37
138-50
153-15

120-68

104-28

143-302

152-44¢
101-20

101-101
101-137

101-148¢4
101-159¢
101-172¢

114-40
118-26
120-68¢
140-25
141-13¢
150-77¢
89-14
100-70
102-272
127-53
138-62
153-20

120-81

114-25

101-20¢

101-101¢
101-137¢

101-135

101-139¢
101-172¢

114-404
118-260
120-81
140-25¢
141-21

89-19
100-75
103-18
129-26
140-38
153-28

120-81

114-26

101 -20¢

101-101¢
101-137¢
101-1354
101-139¢
101-172¢

114-40¢
118-26¢
120-81

140-25¢
141-21#

90-12
100-89
103-28
129-95
141-20
153-36

114-38

101-24

101-103
101-141
101 139

101-159¢
101-172¢

114-40¢
118-26¢
120-81
140-29
143-132

92-66
100-97
103-33
133-43
141-96
153-44

115-25

101 -24¢
101-105¢
101-141¢
101-1%9
101-1394
101-172¢
114-40¢
118-26¢

120-81

140-29
143-132¢

98-36
100-105
105-133
134-37
143-183
153-49

115-36

101-28

101-109
101-148
101-139
101-172

iOl-i??O

14-42
120-68
120-81
140-29¢
143-311

99-40
100-137
107-71
136-31
143-242
154-14

116-43

101-28¢
101-109¢
101-148
101-15y
101-172
101-172¢

114-42¢
120-68
120-81
140-29¢
143-311¢

99-74
100-142
107-189
136-54
143-283
154-29

117-50

SEQ 0217

101-38
101-118
101-148
101-139
101-172
102-136
117-53
120-68
120-81¢
140-34
150-16

99-99
100-155
112-5
136-70
143-304
154-34

117-54

101-38
101-118¢
101-148
101-159
101-172
102-1564
117-53
120-68
120-81¢
140-34
150-16¢

99-108
101-9
112-13
136-84
144 -2
154-57

123-30
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CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO V05.01b Sundey 07-Oct-84 20:58 Page S-2
Cross reference teble (CREF v05.01)

8176
8177
BITS
8179
8LD28
8LOCO
8L.DC1

CIESEG

COETST
CSEXIT
C4GETB
CIGETU
CeGMAN

CSGPHR
CsGPLO
CS$GPRI
CeINIT
CsINLP
COMANI
CeMEM

CensG

CS$OPEN
CIPNTB
CIPNTF
CHPNTS
CIPNTX
C4QI0

C4ROBU

91-4¢
91-8¢
91-84
91-84
126-8¢
130-26
130-304
105-116
91-8¢
99-41¢
87-153¢
87-133¢
87-1534
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-133¢
87-153¢
87-153¢
87-153¢
87-153¢
§7-153¢
87-1534
87-153¢
87-1534
87-153¢
87-1353¢
87-153¢
87-153¢
87-153¢
87-1534
87-133¢
87-153¢
87-153¢

131-76

87-133¢
87-153¢
87-1353¢
87-133¢
87-1536
87-153¢
87-1534
87-153¢

101-186

87-153¢
87-153¢
87-153¢
87-133¢
87-153¢
87-153¢

87-153¢

97-19
28-31
98-22
98-21
151-25
130-28¢
130-32
105-134

143-208¢
148-14
145-12
105-47

143-127
146-16

137-33
102-11

105-59

147-12
87-202

105-26

128-41
102-9

152-47
143-353

143-333
151-100
143-93

144 -42

143-331
143-146
101-17

102-80
102-78
102-84
102-82

98-23
120-56

151-142

129-66
143-248

133-27

143-129

143-105
117-56

105-44

136-128

146-14

151-18
151-137
143-209

150-42
101-21

127-39
141-26

151-146

130-17¢
143-250«

137-17

143-337
128-26

105-94

136-134

150-118

131-26
151-143

101-25

127-43
141-36

151-195

144-21
150-117

105-112

143-103

151-33
151-147

101-29

143-320
141-59

151-199

150-114

144-30

121-25

1<4-19

151-3%9
151-162

101-39

151-16
141-61

129-91

144-28

151-45
151-166

101-102

151-94
141-82

133-35

151-46
151-172

101-106

151-95

133-48

151-49
151-176

101-111

151-96

136-122

151-54
151-182

101-115

151-97

137-35

151-67
151-196

101-120

151-98

137-95

151-68
151-200

101-124

151-99

SEQ 0218

138-42

151-71
151-213

101-123

138-53

151-74
151-219

101-138




M1

CZUDIAO UDASO-A/KDASO-Q DRIVE € MACRO V05.01b Sundey 07-Oct-84 20:5€ Pege S-3
teble (CREF V05.01)

. Croas reference

COREFG
CSRESE
CSREVI
CSRFLA
CSRPT
CS$SEFG
C$SPRI
CsSveC
CS$TPRI
.ORO
-DR1
.DR2
.DR3
.FLG

glalalalsialnls BN alalalply]

C.UNIT

87-153¢
87-153¢
87-153¢
87-133¢
87-153¢
87-133¢
87-133¢
a7-133¢
87-133¢
97-37¢
97-38¢
97-39¢
97 -404
97-35¢

118-19+

97-364
97-34¢
97-33¢
97-434
97-456
97-41¢
97-42¢
97-30¢4
97-31¢
97-32¢
102-254
102-235
102-236
102-257
102-238
102-259
102-260
102-261
102-262
94 -944
94 -89¢
94 -90¢
94-71¢
94 -5%¢
94 -92¢
132-23¢
105- 118
129-23

136-67

99-984
136-81

134-32¢
127-15¢

102-181¢
102-182¢

102-186

102-194¢
102-202¢

102-218¢

102-219¢

102-210¢

143-46
87-153¢
87-202

114-35

141-107

143-351
129-20

115-19

104 -24»
129-83+
101-156

129-19
105-92
104-32
105-42
105-39
101-173
104-25
129-16

120-9¢

120-248
120-56¢
120-68¢
120-81¢
120-93¢

120-105¢
120-117¢
120-130¢

132-25

105-136
136-30¢
137-16¢
137-44s
137-51

143-254
151-27

102-297
102-184

102-188¢
102-298
102-299
1072-301
102-221
102 -300

143-52

116-40

137-30
121-16

105-13
129-84»
102-54 +

131-14+
105-63
105-145
133-30
137-28
104-26

120-57

132-17¢
137-55s
138-21¢
151-144
120-39

143-58

117-45

139-14
141-29

105-16
131-19«
105-12

131-15
141-86
133-15
138-33
143-215
105-15

137-56

143-65

143-140
143-77

105-18
133-18
130-18

143-84

133-33

128-17

138-22+

143-267

105-70»
133-38«
131-13

143-99
138-25

136-121+

138-28

151-148 151-197 151-201

143-314

105-79
143-256

143-220
138-36

141-24

150-51

105-99

143-236

143-75s

SEQ 0219

150-84

105-130s 105-131 105-137+ 105-140+ 114-39«

143-256 143-323 150-63 150-96

143-110=

116-51e
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CZUDIAO UDASO-A/KDASL-Q DRIVE E MATRO V05.01b Sunday 07-Oct-84 20:58 Pege S 4
teble (CREF Vv05.01)

Cross reference

CON. QU
CON.GX
CON.R

CON.R1

102-169¢
102-171
102-229¢
102-231
102-244¢
102-2454
91-9
100-364
97-18¢
97-164
97-264
97-244
97-2146
97-27¢
97-144
97-15¢
97-195¢
99-154
99-164
98-39¢
98 -40¢
98-41¢
98-42¢
98-43¢
98 -444
28 -45¢6
98-46¢
98-47¢
98-48¢
98-49¢
98 -50¢4
98-51¢
98-52¢
98-534
98-544
98 -55¢

2RES 22925
0.%0.. .!

1

£33

e
N

\
L8
L X 2% % X J

]

$8288888888888888888
134

3

102-173

102-174¢

102-302

102-236¢

102-303
102-247
101-175
102-73
104-28

105-18
105-16
105-79
105-13

129-17

141-22
143-170=
110-26
151-23

111-13

109-, O
109-2"
109-84
151-12

109-90
98-30
151-68
143-318
141-60
98-30
112-31»

143-293«

109-65+

102-296

102-71
143-75

129-83
105-70
105-99
105-70

143-74
143-260»
151-17

109-119
109-115
109-97

151-141

151-85
151-71
151-69
150-88

151-67

141-61
151-180

109-66=

102-219 120-32 120-40 120-70 120-83 141-15

143-110

131-19

105-130 114-39 116-51 118-19 133-18 133-38 134-33

105-131 105-137 105-140 123-83

129-84

%;3-287 143-168» 143-169« 143-211 143-312 150-48 150-81 150-106
151-19»

151-185s 151-186+ 151-194

151-103 151-107 151-109 131-112 151-134
151-116+ 151-125 151-127+ 151-136 151-138s 151-155

109-129 151-81
109-107 151-88

151-103 151-110 1S1-115 151-119 151-153
151-73

151-187+ 151-188+ 151-190 151-192«

109-67+ 141-63 141-64 141-65 141-66

151-158

SEQ 0220




3

g

?, .

* & L[]

OU0DO000 COO0OO0OOOODOOO ©OCO

iy

e

0IvV1io
0IVIDE

£

P T

DT.AVL
OT.UNT
OTABS

OU.DFL
OU.FTL

”-

[
' b T

I ITITT

223, 882888828282
Bl\i w O
qgnq
L X L X 3

;

teble (CREF vC35.01)

117-42¢
98-31
109-76
109-68
15.1-110¢
9% -30
151-39
113-17e
151-76
109-62¢
112-$e
115-29
112-32¢
151-91
114-23%
150-354
98 -30
151-46
151-42
114-29¢
114-30¢
109-69
143-268
90-17

130-27
87-153

141-50

123-33

101-179
107-29¢
108-19¢
109-57¢
109-88

110-23¢
110-31¢
111-16¢
111-246
112-268
113-14¢
114-19¢
115-18¢
116-26¢
117-30¢
118-196
119-14¢

105-183¢

114-25

143-154¢ 143-155¢ 143-266 143-296¢ 143-297s

117-43
109-74
150-38
109-90
131-112e
151-74
151-40
141-59

109-63+
141-61
143-158
141-82
151-119
114-40
151-16
151-49
151-47
151-4S
114-33
115-28

150-89
102-304

141-73
124-17¢

101-180

109-111

117-31

115-25

141-61
151-53
143-318
151-115«

151-61

109-64¢
143-289

151-122
115-23

151-51

151-63
141-59
115-29

105-32

126-13

103-24+

109-123

141-35

151 -5Se
150-87
151-118

141-46
143-29%3¢

131-139
117-48

151-65

141-59

129-71

140-20

118-31

109-136¢

143-81

151-38
151-119

141 -47

143-296

117-53

133-22

140-22

118-3%2

143-111

Be

C2URIAO UDASO-A/XDASO-Q DRIVE € MACRO V0S.01b Sundey 07-Oct-84 20:58 Pege S-5
Cross reference

151-52»

141 -48

118-24

150-5

140-24

120-12

150-54

151-60
151-122+ 151-123

118-26

154-19

120-13

1S1-78¢
151-134

121-31

154 -50

129-64

151-81 151-83
151-153 1%51-1959

128-23 141-33
154 -68
129-67 129-69

151-91

141-59

129-70

SEQ 0221

151-103¢ 151-107

143-81+

143-111e¢




Ce

CZUDIAO UDASO-A/KDASO-Q DRIVE E "WACRO v0S5.01b Sundey 07 Oct-84 20:58 Pege S &
Cross reference table (CREF v05.01)

gEEeE
38Ra

mm
<« %
28

R98E8

FRFIIIAIRRRT
PRI -

1

LI

FICLEA
FSEND

96 - 102¢
96 - 1004
9% - 105¢
9%-103¢

c3-17¢

87 153¢
87-133¢

94 -80¢
94-81¢
91-8¢
94 -82¢
91-8¢
91-8¢
91-8¢
94-83¢
91-8¢0
102-230
102-233

101-165¢

101-15¢
101-19¢
101-23¢
101-27¢
101-37¢

101-100¢
101-104¢
101-108¢
101-113¢
101-117¢
101 -122¢
101 -126¢
101 -136¢

99-8¢
102-151
102-160
100-42¢
100-40¢
99-8¢
116-54
116-49
99-8¢
99-8¢
91-12
91-84

87-13530
87-153¢
87-153¢

101 -165
150-118

87-133¢
87-153¢

87-133

87-153
101-128
147-12
156-25

105-106
130-22
87-c02

143-58

143-65
143-52

143 -46
102-264¢
102-234¢

144-19
144-28
102-9
143-103
136-122
103-26
105-44
103-112
105-94
121-25
133-35
137-36
133-48

102-138
102 -296¢
117-93

102-156

116-63¢
116-57

128-31
137-30

148-9
143-10
101-13
134-11
152 47
146-8
147-8
87-153
87-133
101-138
148-12

102 -264

136-128

129-91

137-95
102-280¢

102-236

136-134

138 -42

116-83¢

159-14

101-23
134-30
154-12

87-153
101-17
134-13
150-3

138-53

101-27
141-10
156-13

87-153

101-21
134-35
150-3

101-37
142-9
156-14

87-1353
101-25

134-54
150-3

101-100
143-44
156-14

87-153
101-29
141-93
150-118

101-104
143-333
156-24

87-133
101-39
141-107
152-47

101-108
145-10
156-25

87-153
101-102
143-333
152-47

101-113
146-8

87-133
101-106
144 -42
153-41

101-117
146-14

87-153
101-111
145-12
154 -55

101-12¢2
147-8

87-133
101-115
146-14
136-13

SEQ 0222
101-126 101-136
148-9 150-3

87-133 87-153
101-120 101-124
146-16 147-10
156-14 156-24
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CZUDIAO UDASO-A/KDASO-C DRIVE € MACRO VOS.0lb Sundey 07-Oct-84 20:58 Page S 7
Cross reference table (CREF V05.01)

F $HARD
Ferd
- FSIMIT
Fs 2P
- F$M0D
F $MSG

F $PROT
F IPWR
FIRPT
F $SEG
FeSOF T
F $SRY
F $SUB
F$SM
FSTESTY

GETCONM

GETCXX
GTORVY

87-153¢
87-133¢
87-133¢
87-133¢
87-153¢
87-153¢
101-106
101 -186
87-133¢
87-153¢
87-133¢
87-133¢
87-133¢
87-133¢
87-153¢
87-153¢
87-153¢
99-10¢
99-120
99-150
102-9¢
100-35¢
99-11¢
87-153¢
87-153%¢
87-1330
87-1353¢
87-133¢
87-15%¢
87-1330
87-153¢
131-76
153-27
87-1539
151-76
153-27
87-133¢
87-133¢
151-213
87-153¢
154-37
87-153¢
87-133¢
87-133¢
87-153¢
154 -37
87-153¢
87-133¢
87-153¢
151-100
153-35
122-17
102-161
122-16¢0
122-30
109-60

153-11

89-12
143-44
141-93

101-15
101-108

142-9
141-10

154-12
134-11

90-11
150-3
102-3%0
103-21
103-22
102-%2
102-70
102-31e

143-333
143-333
131-100
153-33
143-333
131-100
153-35
133-27
151-18
151-219
143-333
154 -44
131-26

151-18
143-333
154 -44
151-219

151-18
151-1%7
153-38
122-19
102-218
122-28
122-32¢
110-24

153-41
89-23
144 -42
141-93

101-17
101-111

142-15
141-107

154-55
134-13

920-21
152-47
102-34¢
143-344+
145-345«
136-52

103-22¢

151-18
151-1%7
153-38
151-18
151-157
153-38

151-26
153-33
151-33
154 -46
151-143

151-54
151-33
154-46
153-27

151-26
151-143
154-37
122-29¢
102-229

111-17

143-353

101-19
101-113

134-32

103-21»

107-31

151-26
151-143
154-37
131-26
151-143
154-37

151-34
154-39
151-39
154 -48
151-147

151-100

151-39
154 -48

151-33
151-147
154-39

102-244

112-28

146-14

101-21
101-115

134-35

107-30

107-44

151-33
131-147
154-39
151-53
131-147
154-39

131-100
154-42
151-43
151-196

131-137
151-45

131-39
1351-162
154 -42

122-14¢

113-15

147-10

101-23
101-117

134-50

107-42

136-50

1351-39
131-162
134-42
151-39
151-162
154 -42

151-137
151-46
151-200

131-162
151-46

151-45
151-166
154 -44

123-16

114-21

147-10

101-23
101-120

134-54

107-46

143-147¢

151-43
151-166
154-44
151-43
151-166
154 -44

151-143
151-49

131-166
151-49

151-46
151-172
134-46

117-37

148-12

101-27
101-122

137-21

143-345

1351-46
151-172
154 -46
131-46
151-172
154 -46

151-147
151-67

131-172
151-67

151-49
151-176
154 -48

116-22

148-12

101-29
101-124

150-118
101-37

101-39

SEQ 0223

101-100 101-102

101-126 101-128 101-136 101-138

143-146+ 143-147 143-154 143-168 143-344

151-49
131-176
154 -48
151-49
151-176
154 -48

151-162
151-68

151-176
151-68

151-54
151-182

121-14¢

151-54
151-182

151-54
151-182
151-166
151-N

131-213
151-71

151-67
151-196

128-21

151-67
151-196

151-67
151-196

151-68
151 -200

151-68
151-200
151-172
151-74

151-176
151-76

154 -39
151-76

133-35
151-74

151-71
151-213

151-68
151-200

143-108

151-711
151-213

151-71

151-213
151-196
151-182

154 -42
151-182

151-74
151-219

101-104
101-165

151-74
151-219

151-74
151-219

151-200
153-38

153-38

151-76
153-27




EC

SEQ 0224

CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO V05.01b Sundey 07-Oct-84 20:58 Page S-8
table (CREF Vv05.01)

Croes reference

HM.CVvL

143-168¢
143-181¢
143-309¢

143-310
99-89¢
100-48¢

143-27M
153-21¢
153-14¢
93-69
93-71
93-69
131-17e
130-20
93-60
935-68
93-63
93-56
93-36
131-16+
93-63
93-66
93-57
93-68
93-39
102-351
129-25
143-309

148-99
145-10¢
146-8¢
147-8¢
153-41¢
143-44¢

101-15¢

101-108¢

142-9¢
156-14

141-10¢
150-3
136-13
154 -350
134-11¢
1350-3
150-3

143-62
114-36

109-70
143-56

143-3%2
137-45
143-311

143-281
153-38
158-27
105-117
101-1357
93-711

93-62
101-143

93-65
101-145

93-59
130-21

93-62

153-240
148-14¢0
145-12¢
146-14

147-12¢
143-353

101-17¢

101-111¢

156-14¢

141-107¢

156-13¢
134-13¢
150-3¢

150-11
116-41

143-49¢

143-125¢

143-335

153-19¢
153-38
153-27
105-104
105-120

102-59e
102-58

102-56
102-57+
130-29

153-38

146-16¢
144-42¢0
101-19¢
101-113¢
156-24
156-14

134-32¢
150-118

117-46
143-55¢

143-3444

153-35
153-38
158-27

153-35

153-35

105-108+ 105-109 105-135

116-72

129-67+

102-58
137-22

101-21¢

116-76 132-20
129-68¢ 129-69¢
105-82 105-87

101-23%¢ 101-23¢

132-22 150-20
129-70¢ 130-33¢ 131-1S¢ 132-19¢ 132-20e
105-92 129-81 |

101-27¢ 101-29¢ 101-37¢ 101-39¢ 101-100¢ 101-1C2¢ 101-104¢

101-115¢ 101-117¢ 101-120¢ 101-122¢ 101-124¢ 101-126¢ 101-126¢ 101-136& 101-1388 101-1650

156-24¢

156-25

134-35¢
152-47

143-61¢

156-25¢
134-50¢
152-47¢

134-54¢
152-47¢

143-62¢ 150-11

150-13¢ 150-38 150-102¢ 150-103e




Fe

CZUDIAG UDASO-A/XDASO-Q DRIVE E MACRO V0S5.01b Sundey O7-Oct-84 20:58 Page S-9
teble (CREF V0S.01)

Cross reference

LSENVI
L $ERRT
LSETP
LIEXPL
LSEXPA
LIEXPS
L $HARD
LeHIME
L $HPCP
LeHPTP
Lerld

Le1CP
LOINIT
LSLADP
LS$LAST

100-49¢
100-284
143-118
127-39
127-43

99-31¢
99-35¢
99-23¢
91-8¢
99-240
99-25¢
91-8¢
87-15%¢
99-664
99-654
99-69¢

140-17

99-68¢
91-13
99-67¢

134 -50¢

87-202¢
87-202¢

148-9¢

87-202¢
87-202
87-202¢
87-202
87-202¢
a87-202¢
87-202
87-202¢
81-202¢
87-202
87-202¢
87-202¢
87-202¢

147-8¢

87-202¢
87-202
87-202¢
87-202¢
87-202
87-202¢
87-202¢
87-202¢
87-202¢
87-202
87-202¢
87-202¢0
87-202¢
87-202
87-202¢
87-202
87-202¢
87-202

143-320
143-333

143-351¢

152-40¢
152-41¢

139-16
143-55

143-49
109-70
141-93
143-136¢
105-}7
105-39
140-18
135-16
134-53
143-137+
143-140

145-1C¢
146-8¢

100-204

88-11¢

100-13¢

99-8¢

153-11

107-55

89-12
143-44¢
155-17¢

143-171
150-38

150-38
143-61

147-10
195-51
105-42
143-125¢
140-19

139-24
143-140

153-11¢

89-12¢

156-25

143-227 143-228

150-103
148-12

133-28
105-53
143-126¢
143-138»
143-.141

134-534
105-56

138-31
135-30

139-22
133-33

139-24+
134-S1e

140-14
134-52¢

143-131e 143-135¢ 143-141»

135-29

135-30

135-31

138-33

SEQ 0225

138-36




CZUDIAO UDASO-A/KDASO-Q DRIVE € MACRO v05.01b Sundey 07-Oct-84 20:58 Page S 10

Croes reference table (CREF v05.01)

L $LOAD
LE_UN
LSMREY
L SNAME
L$PRIO
LSPRIY
LSPRT

L $REPP
LSREY

LSRPY

LS$SOFT
L$SPC

L $SPCP
LSSPTP
LS$STA

LéSM

LSTEST
LsTIL
LSUMIT
L 10000
L10001
L 10002
L 10003
L 10004
L 10005
L 10006
L10007
L10010
L10011
L10012
110013
L10014
L1001%
L10016
L10017
L 10020
L10021
110022
L10023
L 10025
L10026
L10027
L10030
L10031
L10032
L.10033
L10034
L1003S
L10C37
L8sIz

LOUFE

87-202¢
87-202¢
87-202¢
87-202¢
87-202¢
87-202

87-202¢
87-2020
87-202¢
87-202

87-202

87-202¢
87-2024
87-2024
87-202¢
87-202

87-202¢
87-2020
87-202¢
89-12

90-11

101-17¢
101-21¢
101 -25¢
101 -29¢
101-39¢

101-102¢
101-1064
101-111¢
101-115¢
401-120¢
101-124¢
101-128¢
101-138¢
101-186¢

134-13¢0
134 -35¢
134-54¢
141-93
143-353
145-12¢
146-14
147-10
148-12
150-118
133-11
154-12
156-14¢0
156-14

99-116¢
99-115¢
99-1144
99-113¢

104-23¢
104-27
91-10

104 -25¢

142-9¢

1€1-10¢
154-12

90-11

143-113
89-2%¢
90-214

141-107¢
144-42¢

146-16¢
147-12¢
148-14¢
152-47¢
153-41¢
154 -55¢

156-24¢
116-65
116-70+
116-68+
103-19«
104-34
104-30

105-15s

154-12¢

90-11¢

143-156

116-69
116-73
116-71
116-63

104 -32¢

121-31e¢ 128-17»

143-299

116-72¢ 116-73
116-67¢+ 150-14

116-81s
150-17s

Ge

150-21

SEQ 0226




He
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Croes reference table (CREF v05.01)

0.0%

§5ChghRRkE833852338

3333333383333333333
1333333332333333

55

129-65¢
104-29
129-82
129-24
129-64¢
91-8¢
93-15¢
150-15
100-444
100-45¢
100-46¢
150-18¢
91-8¢
102-94
101-16

-71¢

L
83

PeTodudeceles

8¢
™

101-110
133-27
114-22
100-41¢
114-27
101-182
102-133

102-152¢

100-67¢
2-39

129-15¢
129-91¢
129-80

130-26¢
150-16
130-23
150-28
150-22

102-97
101-20
101-139
102-156
141-13
114-40

107-38
114-40
144-18¢

153-50¢
153-48¢
101-162
101-119
153-43¢
114-44¢
114-42

114-32

101-184¢
102-158¢

102-15%
143-132

129-92¢

102-100
101-24
101-172
102-236
141-21
114-42

118-26

101-155¢

114-34

102-1044
101-28
102-96¢
143-132

117-53

114-37

140-25
101-38
120-68
143-311

118-26

114-43¢

SEQ 0227
140-29 140-34
ig%—ggl 101-105 101-109 101-118 101-123 101-127 101-137 101-141 101-148
150-16 150-23 150-28 150-77
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CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO V05.01b Sunday 07 Oct-84 20:58 Pege S 12
Cross reference teble (CREF v05.01)

NXMAD 99-72¢ 134-12e

»»
3

388338

822355824

UL LT

PRRVVLTTTILIRTIBBBBBEBTEBEVES

333501R

32

ann
03

A Ah-R-h-h-B-h-h-R-h hhh-h
—x
-

3

§fff!iffffff?fff!!ffffff!

87-133¢
87-1334
87-133¢
87-133¢
87-133¢

2

FHEE

SYEIREN

I‘I“l‘l
= )
*®

LI I

2EEISELR

101-185

h |
-
o
L

154-110 137-30

87-202
87-202
87-192¢
87-192¢
87-202
87-192¢
87-192¢
87-192
87-192¢

105-78
129-65

130-25
130-23

105-81

105-78

102-157
102-109
96-12¢

96 - 604

96-74

137-29¢
139-14

87-202
87-202

87-202
87-202

137-34 139-12e

87-192¢ 87-192¢ B87-192¢ 87-192% 87-192¢ 87-202

87-202

105-81

105-133

105-115

102-162¢
102-149¢ 102-161 118-36

129-68¢

105-92

155-17

120-14 120-95 120-107 120-119

132-20e

131-15«

SEQ 0228
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Cross reference table (CREF V05.01)

FE R

338

* L] L) L] .

- L] L] L[]

1:'u'u'uvv:vp_vvvvvvvvvvtvvtvvvvvvvvv'n

FH T R

BRESRIRRRBRERRIRALBAERRIRRI S8R
.

33
8

PRIOL
PRIO3

PRIOS
PRIOG
PRIO7
PRINTC

333
go8

96 -73¢
95-28¢
96-134
-104
96 -34¢
95 .27¢
95-444

&

iR IR

L . L L . I

g i 131334 14 431

P
[

4
Ll
'

555

96 -28¢

96 -49¢
96-45¢

96 -94
96-19¢
129-69«

96-51¢
96-31¢
105-87

129-67+
96-27¢
96-8¢

96 -48¢
96-59¢

108-20
150-72
102-96
102-784

128-14¢
102-203
123-17¢
101-15¢2

101-141¢

143-351

91-8¢
102-68¢
141-15
102-102

96-47¢

105-82
129-70=

150-69

102-93

150-19
102-211

129-20
102-172

101-184+ 102-75

130-33«

150-72

123-15¢

137-30

143-140

Je

102-182 102-219 102-245 120-32

102-93s

102-96+ 102-99¢

120-40

102-102¢ 120-71»

120-70

120-84+

120-83

123-59

123-67

140-28

SEQ 0229

140-33




K2
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SEQ 0230

Cross reference table (CREF v05.01)

PX 101-184 102-82¢ 102-99 120-71

READOT 103-24 103-27¢

RESET 103-17 139-12¢ 143-145

RESPCT 105-12¢ 105-65

RESPOM 105-100 105-66 150-31 150-110

RG.FLG 93-8¢ 131-16

RG.OMN 93-7¢ 131-16 131-17

ANTIM 100-37¢ 140-25

RANTIML 100-38¢ 140-29

ANTIMZ 100-39¢ 140-34

RNTIME 101-174 114-41 118-27 120-69 140-14¢

ANTIMX 140-15 140-36¢

RPTCT 141-24¢ 141-89

RPTCTN 141-32 141-86¢

RPTDT 141-314 141-85

RPTOTN 141-84¢

RPTMD2 141-61 141-100¢

RPTMDS 141-82 141-101¢

APTMSA 141-36 141-102¢

RPTMSS 141-26 141-103¢

RPTMSD 141-59 141-99¢

RPTMSG 141-13 141-95¢

RPTMSH 141-21 141-97¢

RPTXX 141-88 141-91¢

RSP.CX 137-70 137-79 137-90¢

RSP.S1 99-89 137-68¢

RSP.S2 99-91 137-75¢

RSP.S3 99-93 137-84¢

RSPORP 105-27 105-45 105-70¢ 105-95 105-113 105-12°

RSPDSP 105-124 105-151¢ 105-183

RSPERR 105-83 105-88 105-94¢

RSPIN 105-17 105-78¢

RSPMAUR 105-80 105-82¢

RSPNRP 105-52 105-55 105-57 105-63¢

RSPNTO 105-38 105-41 105-43 105-46¢

RSPNXT 105-14 103-51¢ 105-72 105-147

RSPOU  105-19 105-1004

RSPOUR 103-132 103-140¢

RSPOUS 105-138 105-141¢

RSPOUT 105-100 105-130¢

RSPFPT2 105-1044

RSPPTS 105-111 105-115¢

RSPP W 105-93 105-99¢

RS RPT 103-54 105-58¢

RSPTH 105-25 105-31¢

RSPTMO 105-40 105-44¢

RUNDM 104-164 130-108

SSLSYM 67-153¢ 89-23¢ 90-21¢ 101-17¢ 101-21¢ 101-25¢ 101-29¢ 101-39¢ 101-102¢ 101-106¢ 101-ill¢ 101-115¢ 101-120¢ 101-124¢
101-1280 101-138¢ 101-186¢ 134-13¢ 134-354 134-54¢ 141-107¢ 143-333 143-333 143-333 143-3330 144-42¢ 145-12¢ 146-164
147-12¢ 148-14¢ 151-18 151-18 151-18¢ 151-26¢ 151-33 151-33¢
151-39 151-39 151-39 131-39% 151-435¢ 151-464
151-49 151-49¢ 151-54 131-34 151-34¢ 151-67¢ 151-68 151-68¢
151-71 151-71  1S51-71  1351-71¢ 131-74¢ 151-76¢ 151-100 131-100
151-100 151-1000 151-137 151-137 151-137 151-137¢ 151-143 151-143 151-143 151-143¢ 151-147 151-147 151-147 151-147¢
151-162 151-162 151-162 151-162¢ 151-166 151-166 151-166 151-166# 151-172 151-172 151-172 151-172¢ 151-176 151-176
151-176 151-176# 151-182 151-182 151-182 151-182¢ 151-196 151-196 151-196 151-196¢ 151-200 151-200 151-200 151 -200¢




CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO V05.01b Sunday 07-Oct-84 20:58 Pege S 15

Croes reference table (CREF v05.01)

151-213 151-213 151-213 151-213¢ 151-219 151-219 151-219 151-219¢ 152-47¢ 153-41¢ 154-55¢

S.EL 154-39 154-62¢

S.IW 154-46 154-65¢

S.LOG 154-48 154-66¢

S.MAN 154-37 154-61¢

S.SSF 154-44 154-64¢

S XL 154-42 154-63¢

SA.BST 92-86¢

SA.CM1 92-31¢

SA.O 92-260

SA.OE  92-56¢

SA.CNT 92-93¢ 136-116

SA.CTP 92-59¢

SA.0I 92-39¢ 137-68

SA_ERC 92-17¢

SA.ERR 92-7¢ 138-22

SA.GO 92-84¢ 136-103

SA.INE 92-769

SA.INT 92-24¢

SA.LFC 92-85¢

SA.MCV 92-92¢ 136-111

SA.MP 92-400 137-69

SA.MS1  92-300

SA.MSE  92-55¢

SA.MSG 92-250

SA.NV  92-378

SA.NVE 92-77¢

SA.PRG 92-48¢

SA.GB 92-38¢ 137-69

SA.S1 92-11¢ 137-44 137-68

SA.S2 92-10¢ 137-78

SA.S3 92-9¢ 137-86

SA.S4 92-80 137-56

SA.SM  92-410 137-69

SA.STE 92-58¢

SA.STP 92-28¢ 137-19

SA.TST 92-694 137-23

SA.VCE 92-75¢

SA.VEC 92-23¢

SA.WRP 92-27¢

SEKERE 113-16 113-19¢

SET00 135-18¢ 135-23

SET01 135-19 135-21¢

SET02 135-29¢ 135-32

SETTO0 105-146 133-16 135-14¢ 138-26 141-18 143-117 143-144

SFPTBL 90-11¢ 109-72 114-31 114-33 116-48 150-111

SH.IW 109-72 154-260 154-46

SM.LOG 116-S3  150-26 150-111 154-25¢ 154-48

SM.MAN 150-40 154-230 154-37

SM.SSF 116-48 154-24¢ 154-44

SND.S1 99-90¢ 137-20s¢ 137-75 137-84

SND.S2 99-92¢ 137-21¢ 137-22+

SND.S3 99-94¢ 137-23s

SNOCMD 105-142 129-78 131-13¢

SO.8IT 109-72 116-48 116-53 150-26 150-40 150-111 154-18¢ 154-37 154-48 154-46
154-46 154-46 154-48 154-48 154.48

SEQ 231
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Cross reference table (CREF V05.01)

SEQ 0232

SO.EL 117-43 154-15¢ 154-39 154-39 154-39
SO.XL 114-31 114-33 154-160 154-42 154-42 154-42
SSTEP4 99-97¢ 136-83s 136-109

ST.CNT 96-91¢

ST.DAT 96-89¢

ST.DIA 96-93¢

ST.DRV 96-92¢

ST.HST  96-904

ST.MFE 96-86¢

ST MS. 96-79¢ 105-87 129-81

ST.OFL 96-84¢

ST.SUB 96-80¢

ST.SUC 96-81¢

ST.WPR 96-87¢

STIME 99-70¢ 105-53 105-56 141-16 143-115 143-142

SVCGBL 87-153¢ 87-162¢ 87-202 87-202 87-202 87-202 A87-202 87-202 87-202 87-202 87-202 87-202 87-202 @7-202
87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202
87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202
87-202 67-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202
87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202
87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202
87-202 87-202 87-202 87-202 87-202 87-202 87- 87-202 87-202 87-202 87-202 87-202 87-202 87-202
87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202
87-202 87-202 87-202 87-202 88-11 88-11 88-11 89-12 89-12 89-12 89-12 89-12 89-12 90-11
90-11 90-11 90-11 9-11 90-11 99-8 99-8 99-8 100-13 100-13 100-13 100-20 100-20 100-20

101-15 101-15 101-15 101-19 101-19 101-19 101-23 101-23 101-23 101-27 101-27 101-27 101-37 101-37
101-37 101-100 101-100 101-100 101-104 101-104 101-104 101-108 101-108 101-108 101-113 101-113 101-113 101-117
P 4-117 101-117 101-122 101-122 101-122 101-126 101-126 101-126 101-136 101-136 101-136 101-165 101-165 101-165
4-11 134-11 134-11 134-32 134-32 134-32 134-50 134-50 134-50 141-10 141-10 141-10 142-9 142-9
142-9 143-44 143-44 143-44 145-10 145-10 145-10 146-8 146-8 145-8 147-8 147-8 147-8 148-9
148-9 148-9 153-11  153-11 153-11 154-12 154-12 154-12 155-17 155-17 155-17 155-17¢
SVCINS 87-153¢ 87-159¢ 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202
87-202 87-202 87-202 87-202 87-202 87-202 87-202 67-202 87-202 87-202 87-202 87-202 87-202 87-202
87-202 87-202 67-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202
87-202 87-202 87-202 67-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202
87-202 87-202 @87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202
87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202
87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 88-11 88-11
88-11 88-11 89-12 89-12 90-11 90-11 100-13 100-13 100-13 100-13 100-20 100-20 100-20 100-20
101-17 101-17 101-21 101-21 101-25 101-25 101-29 101-29 101-39 101-39 101-102 101-102 101-106 101-106
101-111 101-111 101-115 101-115 101-120 101-120 101-124 101-124 101-128 101-128 101-138 101-i38 101-186 101-186
102-9 102-9 102-9 102-9 102-9 102-9 102-9 102-9 102-11 102-11 102-78 102-78 102-78 102-78
102-78 102-78 102-78 102-78 102-78 102-78 102-78 102-78 102-80 102-80 102-80 102-80 102-80 102-80
102-80 102-80 102-80 102-80 102-80 102-80 102-82 102-82 102-82 102-82 102-82 102-82 102-82 102-82
102-82 102-82 102-82 102-82 102-84 102-84 102-84 102-84 102-84 102-84 102-84 102-84 102-84 102-84
102-84 102-84 105-26 105-26 105-26 105-26 105-26 105-26 105-26 105-26 105-44 105-44 105-44 105-44
105-44 105-44 105-44 105-44 105-47 105-47 105-59 105-59 105-94 105-94 105-94 105-94 105-94 105-94
105-94 105-94 105-112 105-112 105-112 105-112 105-112 105-112 105-112 105-112 114-35 114-35 116-40 116-¢1
117-45  117-45 117-56 117-56 121-25 121-25 121-25 121-25 121-25 121-25 121-25 121-25 127-39 127-35.
127-39  127-39 127-39  127-39 127-39 127-39 127-39 127-39 127-43 127-43 127-43 127-43 127-43 127-43
127-43 127-43 127-43  127-43 128-26 128-26 128-41 128-41 129-20 129-20 129-20 129-20 129-20 129-20
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129-20 129-20 129-20 129-20 129-20 129-20 129-91 129-91 129-91 129-91 129-91 129-91 129-91  129-91
155.57 183.37 133.35 133-35 133-35 133.35 133-35 133-35 133-35 133-35 133-48 133-48 133.48 133-48
333.48 1335.48 133-48 133-48 134-13 134-13 134-35 134-35 134-54 134-54 136-122 13%6-122 136-122 136-122
136.122 136-122 136-122 136-122 136-128 136-128 136-128 136-126 136-128 136-128 136-128 136-126 136-134 136-134
oo 1564 136.13¢ 136.154 136-134 136-134 136-134 137-17 137-17 137-30 137-30 137-30 137-30 137-30 137-30
137.30 137.30 137-30 137-30 137-30 137-30 137-335 137-33 137-33 137-33 137-3¢ 137-36 137-36 137-36
13736 137.36 137-36 137-36 137-95 137-95 137-95 137-95 137-95 137-95 137-95 137-95 138-30 138-30
138.a2 138.42 138-42 138-42 138-42 138-42 138-42 138-42 138-53 138-53 138-53 138-53 138-53  138-53
138.55 138.55  139.14 139-14 139-14 139-14 139-14 139-14 139-14 139-14 139-14 139-1c 139-14 139-14
181.26 181.26 141-26 141-26 141-26 141-26 141-26 141-26 141-26 141-26 141-36 141-36 141-36 141-36
1841.3¢ 141.36 141-36 141-36 141-36 141-36 141-S9 141-59 141-59 141-59 141-59 141-59 141-59 141-59
1841.59 14159 141-59 161-59 141-59 141-59 141-59 141-39 141-59 141-59 141-59 141-59 141-59 141-59
1841-61 141-61 141-61 141-61 141-61 141-61 141-61 141-61 141-61 141-61 141-61 141-61 141-61 141-61
141-61 141-61 141-82 141-82 141-82 141-82 141-82 141-82 141-82 141-82 141-82 141-82 141-62 141-82
141.82 141.82 141-93 141-95 141-93 141-93 141-107 141-107 143-46 143-46 143-46 143-46 143-48 143-48
1843.52> 143.55> 143-52 1435-52 143-S4 143-S54 143-58 143-58 143-58 143-58 143-60 143-60 143-65  143-65
1843.65 143.65 143-67 143-67 143-93 143-93 143-93  143-93  143-95 143-95  143-103 143-1C3 143-103 143-103
143103 143-103 143-103 143-105 143-105 143-105 143-127 143-127 143-127 143-127 143-128 143-128 143-129 143-129
1843-129 143-129 143-130 143-130 143-140 143-140 143-140 143-1640 143-140 143-140 143-140 143-140 143-140 143-140
143-140 143-140 143-146 143-146 143-146 143-146 143-209 143-209 143-209 143-209 143-210 143-210 143-320 143-320
143-320 143-320 143-320 143-320 143-320 143-320 143-320 143-320 143-320 143-320 143-320 143-320 143-320 143-320
143-351 143.351 143-332 143-332 143-333 143-333 143-333 143-333 143-333 143-333 143-333 143-333 143-333 143-333
143.333 143.338 143-357 143-337 143-351 143-351 143-351 143-351 143353 143-353 143-353 143-353 144-19 144-19
144-19 144-19 164-19 144-19 144-19 144-19 144-21 144-21 144-26 144-28 144-28 144-28 144-28 144-28
144-28 144.28 144-30 144-30 144-42 144-42 145-12 145-12 146-14 146-14 146-14 146-14 146-16 146-16
147-10 147-10 147-10 147-10 147-12 147-12 148-12 148-12 148-12 148-12 148-14 148-14 150-42 150-42
150-43 150-43 150-114 150-114 150-117 150-117 150-118 150-118 150-118 150-118 151-16 151-16 151-16 151-16
151-16 151-16 151-16 151-16 151-16 151-16 151-16 151-16 151-16 151-16 151-16 151-16 151-18 151-18
181-18 151-18 151-18 151-18 151-18 151-18 151-18 15i-18 151-18 151-18 151-18 151-18 3i51-18 151-18
18126 151-26 151-26 151-26 151-26 151-26 151-26 151-26 151-26 151-26 151-26 151-26 151-26 151-26
181-96 151-26 151-385 151-33 151-33 151-33 153-33 15)-33 151-33 151-33 151-33 151-33 151-33 151-33
181-39 181-390 151-39 151-39 151-39 151-39 151-39 151-39 151-39 151-39 151-39 151-39 151-45 151-45
151-45 151-45 151-45 151-45 151-45 151-45 151-45 151-45 151-45 151-45 151-46 151-46 151-46 151-4C
151-46 151.46 151-46 151-46 151-46 151-46 151-46 151-46 151-49 151-49 151-49 151-49 151-49 151-49
15149 151.49 151-49 151-49 151-49 151-49 151-54 151-54 151-S4 151-54 151-54 151-54 151-54 151-54
15154 151.54 15;.54 151-54 151-54 151-S4 151-54 151-54 151-67 151-67 151-67 151-67 151-67 151-67
151-67 1851-67 151-67 151-67 151-67 151-67 151-68 151-68 151-68 151-68 151-68 151-68 151-68 151-68
151-68 151-68 15168 151-68 151-71 15i-71 151-71 151-71 151-7F 151-71 151-71 151-71 151-71  151-71
151-71  151-71 15i-74 151-764 151-74 151-74 151-74 151-74 151-74 151-74 151-784 15i-74 151-74 151-74
151-76 151-76 151-76 151-76 151-76 151-76 151-76 151-76 151-76 151-76 151-76 151-76 151-94 151-94
151-94 151.94 151-94 151-94 151-94 151-94 151-94 151-94 151-95 151-95 151-95 151-95 151-95 151-95
151.95 151.95 181-95 151-95 151-96 151-96 151-96 151-96 151-96 151-96 151-96 151-96 151-96 151-96
151.97 181-97 153-97 1%1-97 151-97 151-97 151-97 151-97 151-97 151-97 151-98 151-98 151-98 151-98
151-98 151.98 151-98 151-98 151-98 151-98 151-99 151-99 151-99 151-99 151-99 151-99 151-99 151-99
151-99 151-99 151-100 151-100 151-100 151-100 151-100 151-100 151-100 151-100 151-100 151-100 151-100 151-100
181-100 151-100 151-100 151-100 151-137 151-137 151-137 151-137 151-137 151-137 151-137 151-137 151-137 151-137
181-137 151-137 151-137 151-157 151-137 151-137 151-143 151-183 151-143 151-143 151-143 151-143 151-143 151-143
151-143 151-143 151-145 151-143 151-143 151-143 151-143 151-143 151-147 151-147 151-147 151-147 151-147 151-147
151-147 151-167 151-147 151-147 151-147 151-147 151-147 151-147 151-147 151-147 151-162 151-162 151-162 151-162
151-162 151-162 151-162 151-162 151-162 151-162 151-162 151-162 151-162 151-162 151-162 151-162 151-166 151-166
151-166 151-166 151-166 151-166 151-166 15i-166 151-166 151-166 151-166 151-166 151-166 151-166 151-156 151-166
191172 18§-172 15i-172 181-172 151-172 151-172 151-172 151-172 151-172 151-172 151-172 151-172 151-172 151-172
151-175 151-17 151-176 151-176 151-176 151-176 151-176 151-176 151-176 151-176 151-176 151-176 151-176 151-176
181-176 181-176 151-176 151-176 151-182 151-182 151-182 151-182 151-182 151-182 151-182 151-182 151-182 151-182
151-182 151-18> 151-196 151-196 151-196 151-196 151-196 151-196 151-196 151-196 151-196 151-196 151-196 15i-196
151-196 151-196 151-196 151-196 151-200 151-200 151-200 151-200 151-200 151-200 151-200 151-200 151-200 151-200
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SvCSuB
SVCTAG

SVCTST
TS

TesAuT
T$SQLE
TSSDAT
T$$0U

T4 SMAR
T$8MM

T$6 NI
T441SG

Ts6PC
T$SPRO
TSSPTA
TOSRPT
T4 $SOF
TSRV
T44SM
TS$STES
T$ARGC

T+CODE

131-200
151-213
151-219
133-27
153-33
154 -37
154-39
154 -44
154 -48

87-153%¢
87-153¢0

101-25
101-106
101-128
134 -54
145-12
151-26
151 -49
131-711
131-143
131-176
151-213
156-14

87-153¢

148-9¢
145-10¢
146-8¢
156-14
147-84
153-11
89-12
143-444
101-15¢

101-1068¢

156-13¢
142-9¢
156-130
141-10¢
154-12
134-11¢
90-11
130-34
87-202

87-202¢

102-82
127-430
141-39
141-61¢
143-320
151-94
151 -98¢
143-333
131-26
151-39¢
151 -49
151-67

131-200
151-213
131-219
153-27
153-33
154-37
154-39
154 -44
134-48

87-1616

151 -200
131-213
131-219
138-27
133-35
154-37
1354-42
154-44
154-53

87-163¢ 09-23

101-23
101-111
101-128
134-34
146-16
131-26
151-49
151-74
151-143
151-176
151-219
156-14

87-160¢

148-12
145-12
146-14
156-14¢
147-10
153-1.¢
89-12¢
143-35%3
101-17
101-111
156-25

156-14
141-93
154-12¢
134-13
90-11¢
130-118
87-202

87-202¢

102-82
141-26
141-39¢
141-61¢

143-320¢ 143-320¢

151-94
151-99
143-333
151 -264
151-39¢
151-49
151-67¢

101-25
101-111
101-138
134-54
146-16
151-33
151-49
131-74
151-147
151-176
131-219
156-24
130-3
148-14

146-16
156-24
147-12
153-41
89-23
144-42
101-19¢

101-113¢

156-14¢
141-107
154-35
134-32¢
90-21
132-47
87-202

87-202¢

102-820
141-26

141-39¢
141-61¢

151-94¢
151-99
145-333
151 -26¢
151-43
151-49
151-67¢

151-200
151-213
131-219
133-27
153-35
134-37
134-42
154 -44
154-35

8%-23
101-29
101-111
101-138
141-107
146-16
151-33
151-34
131-74
151-147
1351-182
151-219
156-24
150-3

101-21
101-115

134-35

87-202
102-76
102-82¢
141-264
141 -394
141-82

143-320¢

131-93
151-99¢

143-333¢

151-264
151-4%

151 -49¢
151-67¢

131 -200
1351-213
131-219
153-27
153-38
134-37
134-42
134-46
155-17

89-23
101-29
101-113
101-138
141-107
147-12
151-33
131-34
151-76
131-147
151-162
132-47
136-24
150-3

101-23¢

101-117¢

134-504

87-202
102-78
102-04
141-3¢6
141-39¢
141-82

143-320¢

151-93

143-333¢

131-33
151-43
131 -49¢
151-68

131-200
131-213%
131-219
153-27
133-38
134 -37
134-42
154 -46
155-17

90-21
101-29
101-115
101-1086
141-107
147-12
131-39
131-54
131-76
151-162
151-182
152-47

101-25
101-120

154-54

87-202
102-78
102-84
141-36
141-39¢
141-82
151-16
151-95¢

143-333¢

131-3%
151-43¢
151-49¢
151-68
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151-213
151-213
151-219
133-27
133-38
154-39
154-42
154 -46
153-17

90-21
1C1-39
101-113
101-166
143-333
147-12
151-39
151-67
151-76
131-162
131-196
152-47

101-27¢

101-122¢

87-202
102-78¢
102-84
141-364
141-39¢
141-82
151-16
151-96

151-18
151-33
151-45¢
151-54
151-68

131-213
131-213
151-219
133-27
133-38
134-39
134-42
154 -46
13%-17

90-21
101-39
101-120
101-1086
143-333
148-14
151-39
151-67
151-100
151-162
131-196
153-41

101-29
101-124

87-202
102-78¢
102-84¢
141-39
141-39¢
141 -82¢
151-16
1351-96

131-168
151-33%¢
151-45¢
131-54
151-68¢

151-218
151-219
131-219
133-39
153-38
154-39
154 -42
134-48
135-17

101-17
101-39
101-120
134-13
143-333
148-14
131-43
131-67
151-100
151-166
131-196
153-41

101-37¢

101-126¢

87-202
102-80
102-84¢
141-39
141-61
141-82¢
151-16
151-96¢

151-18
151-33¢
131-46
151-54
151-68¢

131-213
131-219
151-219
133-35
133-38
134-39
134 -42
154 -46
155-17

101-17
101-102
101-120
134-13
144 -42
148-14
151 -4
151-68
151-100
151-166
151-200
153-41

101-39
101-128

87-202
102-80
127-39
141-39
141-61
141-82¢
151-16
151-97

151-18¢
151-3%¢
151-46

151-54¢
151-68¢

P .

151-213
151-219
132-47
153-33
133-41
134-39
134-42
154 -48
156-14

101-1.
101-10¢
101-124
134-13
144 -42
151-18
151-4S
i51-68
151-137
151-166
151-200
154.5S

101 -100¢
101-136¢

87-202
102-80
127-39
141-39
141-61
143-320
131-16¢
151-97

151-18¢
131-39
131-46
151-540
151-11

131-213
131-219
152-47
153-33
153-41
134-39
154 -42
154-48
156-14

101-21
101-10¢
101-124
134-3%
144 -42
131-18
131-46
151-68
151-137
1351-172
151-200
154-55

101-102
101-138

87-202¢

102 -804
127-39%¢
141-39

141-61

143-320
151-16¢
151-97¢

151-18¢
131-39
151 -46¢
151-34¢
151-71

SEQ 0234
151-213 1%1-213
131-219 151-219
135-11 153-11
153-3% 153-33%
134-12 154-12
134-39 154-39
134-44 154-44
154-48 154-48
156-14 156-14
101-21 101-21
101-106 101-106
101-124 101-128
134-33 134-35
145-12 143-12
151-18 131-2¢
151-46 131-46
151-71 131-71
151-137 181-142
151-172 131-172
151-213 131.213
154-55 156-14
101-104¢ 101-106
101-165¢ 101-186

87-202¢ 87-202¢
102-80¢ 102-82
127-43 127-43
141-59 141-59
141-61 141-61¢
143-320 143-320
151-16¢ 151-164
151-98 151-9¢
151-26 151-26
151-39 131-39%
151-464¢ 131-46¢
151-67 151-67
151-71  151-71e
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TSERAN
TS$EXCP
TSFLAG
T$FREE
T¢GMAN
TSHILI

TSLAST
TsLOLI

iSLSYM

TSLTND
TENEST

TeNSO

TIPONT
TsPTAB

151-710
151-100
151-143

151-162¢

151-176
151-196

151-213¢

153-35
134-37
134 -42¢
154 -48

87-153¢

129-91¢
137-95¢
151-16
131-162
151-219
141-93
148-12
155-17

87-153¢
151-143¢
151-196¢

151-18
151-162
151-219

87-133¢

151-18
151-162
151-219
87-153
101-124
153-41
155-17¢

87-153¢

90-21¢
101-21¢
101-29¢

101-102¢
101-111¢
101-120¢
101-126¢
101-106¢

134 -33%0

141-107#

144 -42¢
146-16¢0
148-140
153-41¢
89-12¢

101-100¢
101-136¢

143-44¢0
1354-12¢
156 -13¢
156-14

151-71¢
131-100

151-143¢
131-162¢

131-176

151-196¢
131-213%¢

1353-3%
154 -37¢
154 -42¢
154-48
102-9
133-33
138-42
131-13¢

151-162¢
151-219¢

141-93¢
148-12¢
136-23¢
131-168¢
131-147
131-200
151-18¢

151-162¢
151-219¢

155-17¢
151-16¢

151-162¢
151-219¢
87-133¢

101-128
154-35

89-12
101-15
101-23
101-37
101-104
101-113
101-122
101-136
134-11
134-30
142-9
143-10
147-8
150-3
154-12

89-23
101-102
101-138
144-42
1354 -35
156-14
156-14¢

151-74
131-100

151-143¢

151-166
151-176

151-196¢

151-219
133-35
134-37¢
1354-44
154-48
162-99
133-53¢
138-42¢
131-26
131-166
133-27
141-93¢
148-12¢

131-18¢

151-147¢
151-200¢

151-26
151-166
133-27
136-13
1351-26
151-166
153-27
89-23
101-138

89-12
101-13
101-23
101-37
101-104
101-113
101-122
101-136
134-11
134-50
142-9
143-10
147-8
130-3
154-12
90-11¢

101-1044
101-163¢

145-10¢
156-14

151-74

151-100¢
151-143¢0

131-166

151-176¢
151-196¢0

151-219
153-33¢
134-37¢
154 -44
134 -48¢
103-26
133-48
1358-33
151-260

151-166¢

153-27¢
143-353
150-118

131-26

151-147¢
151-2000

151-260

131-166¢

153-27¢
131-260

151 -1660

133-27¢
90-21
101-186

89-12¢
101-13¢
101-23¢
101-37¢

101-104¢
101-113¢

151-74

151-100¢

151-147
151-166

131-176¢

131-200
151-219
133-33¢
154-39

154 -44

154 -48¢
105-260
133-48¢
138-33¢
131-54

151-17¢
153-33

143-333
150-118

131-264

131-162¢
151-213¢

151-34
131-172
153-2%

151-34
1351-172
1353-35
101-17
134-13

89-23
101-17
101-23
101-39
101-106
101-113

101-122¢ 101-124

101-136¢

134-11¢
154 -30¢
142-9¢
143-.0¢
147-84
150-3¢
1354-12¢
90-21
101-106
101-186
145-12

i56-14¢0

101-138
134-13
134-54
142-13
143-12
147-12
152-47
134-3%
101-15¢

101-108¢

134-11¢
146-8¢

151-74¢
131-100¢
131-147
151 -166¢
131-1760
131-200
131-219¢
133-354
134-39
134 -440
154-48¢
105-44
136-122
143-103
131-540
131-172¢0
153-33¢
143-353%¢
150-118¢

151 -264
131-162¢
151-213¢
131-54¢
131-172¢
153-35¢

151-540
131-172¢
153-33¢
101-21
i34-33

89-23
101-17
101-25
101-39
101-106
101-113
101-124
101-138
134-13
154-34
142-13
143-12
147-12
132-47
134 -55
101-17
101-111
154-13
146-16

151-740
151-137
131-147
151-166¢
131-182
131 -200
131-219¢
153-38
154-39
15¢ -440

105-440
136-122¢
143-103¢
131-100
151-176
154-39
143-333¢
150-118¢

131-34¢
151-166¢
131-219¢
151-100
131-176
154-39

151-100
131-176
154-39
101-23
134-34

89-23
101-17
101-23
101-39
101-106
101-113
101-124
101-138
134-13
134-34
142-13
145-12
147-12
132-47
154-35
101-19¢
101-113¢
134-32¢
147-8¢

151 -740
151-13%7
151-147¢

151-166¢

131-182

131-2000
131-219¢

1353-38
154 -390
154-4490

105-94
136-128
144-19

131-1000
151-176¢

154 -39¢
146-14

131-540

151-1664
131-219¢
151-100¢
151-1764

154 -39¢

131-100¢
151-176¢

134 -39¢
101-29
141-107

89-23¢
101-17¢
101-230
101-39%¢

101-106¢
101-115¢
101-124¢
101-138¢

134-13¢
134-540
142-13¢
143-12¢
147-12¢
152-47¢
154 -33¢
101-21

101-115
134.35

147-12

191-7¢6
151-1%7
151-147¢
151-172
151-102
151-200¢
183-27
153-38
154 -39¢
154 -46

105-944

136-1206¢

144-19¢
131-1%7
131-196
134-42
146-14

131-100¢
151-172¢

151-137
131-196
154 -42

151-137
151-196
1954 -42
101-39
144-42

9-11
101-19
101-27
101-100
101-108
101-117
101-126
101-165
134-32
141-10
143-44
146-8
148-9
153-11

101-23¢

101-117¢

134-50¢
148-9¢

151-76
151-137¢
131-147¢
151-172

131-102¢
131 -200¢

133-27
1353-38¢
134-39¢
154-46

105-112
136-134
144-28

151-137¢
131-196¢

154 -420
146-14¢

151-100¢
151-172¢

151-137¢
151-196¢

154 -42¢

131-137¢
T1-1968

- ""2.
1\* - 102
145-12

90-11
101-19
101 -27
101-100
101-108
101-117
101-126
101-163
134-32
141-10
143-44
146-8
148-9
153-11

101-23
101-120
134-34
148-14

131-76
131-137¢
131-162
131 -172
151-182¢
151-213
133.27
133-38¢
154 -42
154 -46

105-112¢
136-134¢

144 -28¢
131-143
151 -200

146-14¢

131-137¢
151-176¢

151-143
151 -200

151-143
151-200

101-106
146-16

90-11¢0
101-19¢
101-27¢

101-100¢
101-108¢
101-117¢
101-126¢
101-165¢

134-32¢0
141-10¢
143-44¢
146-8¢
148-9¢
153-11¢

101-27¢

101 -122¢

141-10¢
150-3¢

151-76¢

131-137¢
181-162

151-1720
151-162¢
151-213
183-27¢
153-38¢
154-42

154 -46¢

121-25
137-3%6

131-143¢
131 -200¢

147-10

151-137¢
151-1768

151-1430
151-2000

151-1430
151 -200¢

101-111
147-12

90-21
101-21
101-29
101-10¢2
101-111
101-120
101-128
101-186
134-35
141-107
144-42
146-16
148-14
153-41

101-29
101-124
141-107
152-47

SEQ 0235

151-76¢
151-143
151-162
151-172¢
151-196
151-213
153-27¢
154-37
154 -42
154 -460

121-2%¢0
137-364

131-147
151-213

147-10¢

1351-143
151-19¢6

151-147
151-213

131-147
151-213

101-115
148-14

90-21
101-21
101-29
101-102
101-111
101-120
101-1268
101-186
134-35
141-107
144 -42
146-16
148-14
153-41

101-37¢

101 -126¢

142-9¢
153-110

1951-7¢6¢

151-143

151-162¢
151-172¢
151-19¢6
151-213%¢
153-27¢
154-37

154 .42¢
154 .460

129-91
137-95

151-147¢
151-213%¢

147-10¢

151-143¢
151-196¢

151-147¢
151-213¢

151-147¢
151-213¢

101-120
152-47

90-21
101-21
101-29
101-10¢2
101-111
101-120
101-1286




Croes reference table (CREF v05.01)

T$PTHV
TSPTNY
T$SAVL
T4SEGL
TSSIZE
T$SUBN
TSTAGL
TS$TAGN

T¢TEMP

TSTEST
TSTSTH

T4T1STS
71
7488
74881
T4BE
T40EG
TACON
T4CYL
T4CYLB
TACYLE
T40CA

87-202

87-133¢
87-133¢
87-153¢

155-17

87-1530
e7-133¢
87-133¢

101-23
101-108

101-126¢

134-30
146-8
153-11¢
86-11
101-29
101-124
141-93
144 -42
148-14
151-26¢
151-45
151-49
151-67¢
151-74
151-100

151-143¢

151-166
151-176

151-196¢

151-219
153-35
154-37
154 -42
154 -464

87-153¢
87-153¢

101-186
116-40
136-128
141-61
143-209
146-15
151-49
151-137

87-133#4

88-11
151-18
1351-26
151-137
151-143
150-24
151-182
151-196
151 -200
151-68

156 -25¢

156-14

136-25¢
150-3¢

89-12
101-23¢
101-108
101-136
134-30¢
146-8
154-12

88-11
101 -29¢

101-124¢

141-93¢
144 -42¢
148-144
131-26¢
151-43

151-49%¢
131-67¢
151-74

151-100¢
151-143¢

131-166

151-176¢
131-196¢

15:-219
153-35
154-37
154-42¢
154 -466
150-3
101-17
102-9
117-45
136-134
141 -82
143-320
147-12
151-54
151-143
150-3¢
150-3¢
152-5¢
152-7¢
152-18¢
152-19¢
1%0-27
152-25¢
152-26¢
152-27¢
152-14¢

156-14¢ 156-25

89-12
101-27

101 -108¢

101-136
141-10
146-8¢
154-12
88-11¢
101-39
101-126
141-107
145-12
150-118
151-33
151-43
131-49¢
131-68
151-74

151-100¢

151-147
131-166

151-176¢

131-200
131-219
153-35
154-37
154-42¢
154 -48
130-3
101-21
102-311
117-56
137-17
141-107
143-331
148-14
131-67
151-147

150-294

89-12¢
101-27
101-113

101-136¢

141-10
147-8
154-12¢
88-11¢
101-39%¢

101 -1268
141-107¢

145-12¢0

150-118¢

131-33
151-439
151-49¢
151-68
151-740

151-100¢

151-147

151-166¢
131-176¢

131-200

151-219¢

153-33¢
154-37¢
1354-42¢
134-48
150-3¢
101-23
102-78
121-23
137-30
143-46
143-333
150-42
131-68
151-162

156-25

90-11
101-27¢
101-113
101-163
141-10¢
147-8
156-13

89-23
101-102
101-138
142-13
146-14
151-18
151-33
151-45¢
131-34
151-68
151-74¢0
1351-137
151-147

151-166¢

1351-182
131-200

131-219¢

153-35¢
154-37¢
154-44
154-48
155-17
101-29
102-80
127-39
137-33
143%-32
143-337
150-114
151-71
151-166

90-11
101-37

101-113¢

101-165
142-9
147-8¢
136-13
89-23¢

101-102¢
101-138¢

142-136
146-14¢
131-18

131-33¢
131 -45¢
131-34

151-68¢
151 -740
151-137

151-147¢
151-166¢

151-182

D3
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90-11¢
101-37
101-117

101-163¢

142-9
148-9
156-13¢
90-21
101-106
101-186
145-333
146-16
131-18
151-33¢
131-46
151-34
131-68¢
151-76
131-137

151-147¢

131-172
131-182

151-219¢ 1352-47

153-35¢
134-37¢
134 -44

154 -48¢4

101-39
102-82
127-43
137-36
143-38
143-551
150-117
151-74
151-172

133-38
134 -39
154-44
154 -48¢

101-102
102-64
128-26
137-95
143-63
143-353
130-118
151-76
151-176

101-13
101-57¢
101-117
134-11
142-9¢
148-9
136-14
90-21¢

101-1064
101-186¢

143-333
146-16¢
151-1060
131-33¢
151-46

151-344
151-68¢
151-76

151-137¢
131-147¢

151-172

131-102¢
151-200¢ 131-200¢ 131-2000

152-47¢
133-38
154-39
134 -44¢
154 -480

101-106
103-26
128-41
138-30
143-93
144-19
151-16
151-94
151-182

101-13
101-100

101-117¢

134-11
143-44
148-9¢
156-14
101-17
101-111
154-183
143-333
147-10
131-16¢
151-39
131-46
131-34¢
131-71
151-76

131-157¢

131-162
131-172

151-182¢

131-213
133-27
153-38
134-39
1354 -44¢
154-95

101-111
105-44
129-20
138-42
143-103
144-21
151-18
131-95
151-196

101-154
101-100
101-122
134-11¢
143-44
150-3
136-14
101-17¢

101-111¢0

134-134

143-333¢

147-10¢
151-18¢
151-39

151-460
1351-34¢
151-711

131-760

1351-137¢

131-162

131-172¢
151-162¢

151-213
133-27

153-38¢
154 -39¢
154 -444
154-55¢

101-115
105-47
129-91
158-33
143-105
144 -28
151-26
151-96
151-200

101-19

101-100¢

101-122
154-32
143-440
130-3
136-14
101-21
101-115
134-33

143-333¢

147-12
131-26
151-39
131 -464
151-67
151-71
151-76¢
151-143
131-162

131-172¢

151-196
151-213
133-27
153-38¢0
154 -39¢
154 -46

10) -120
105-39
133-27
139-14
143-127
144 -30
151-33
151-97
151-213

101-19
101-104
101 -122¢
134.32
143-10
150-3¢
136-14¢
101-21¢

101-115¢

134-35¢

143-333¢

147-12¢
151-26

131-39¢
1351-464
151-67

131-71¢
151-764
151-143

151-1620
131-172¢

1351-196

151-213¢

153-27¢0
153-38¢
154 -39¢
154 -46

101-124
105-94
133-35
141-26
143-129
144 -42
151-39
151-98
151-219

SEG Ue3e

101-19¢
101-104
101-126
134-32¢
143-10
153-11
136-140
101-25
101-120
134-54
143-333
148-12
1351-26
131-39%¢
131-49
151-67
151-710
131-100
151-143

131-162¢

151-176
151-196

151-213¢

153-27¢
153-41
154-42
154-46

101-128
105-112
133-48
141-36
143-140
145-12
151-45
151-99
152-47

101-23
101-104¢
101-126
134 -50
145-10¢
153-11

101 -25¢
101-120¢
134-%40
143-353¢
148-12¢
151-26¢
151-39¢
151-49
151-67¢
151-71¢
151-100
151-143¢
151-162¢
151-176
151-1964
151-213¢
153-27¢
153-41¢
154 -42
154 -460

101-138
114-35
136-122
141-59
143-146
146-14
151-46
151-100
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Croes reference table (CREF vO5.01)

TADCR
T4DEF
TADEF A
TADEFB
TADEF C
TADEFD
T4DEFE
TADEFW
T40MN
T40P
T40PC
T40PD
TAECC
TAEND
TAEXLT
T4GRC
TAGRP
TAOPT1
T40PT2
TA0PT3
TA0PT4
T40PTS
T40PT6

151-71
150-41
150-82¢
150-85¢
150-914
150-94¢
150-86
150-43
151-33
151-54
151-213
151-219
151-67
151-147
150-112
151-172
151-176
151-94
151-95
151-96
151-97
151-98
151-99
100-264
150-49¢
150-52¢
150-55
150-53

131-218¢

151-25¢
1351-20
151-41
151-48
151-43
151-61¢
151-62
151-70
151 -66
131-82
151-84
151-102
151-106
151-114
151-121

132-15¢
150-81¢
150-98
150-95
150-93

150-964
150-77¢
152-6¢

132- .20
152-28¢
157 -29¢
152-13¢
152-20¢
150-116¢
152-23¢
152-240
132- 340
152-35¢
152-36¢
152-37¢
152-38¢
152-392
1351-100
130-65

1350-62

150-59

150-63¢
151-222

151-26

151-31¢
151-448
151-31¢0
151-50

151-64
151-73¢
151-72
151-85¢
1351-86
131-105¢
151-112¢
151-116¢
151-123¢

150-61¢

151-30

151-52¢
151-67¢
151-74¢
151-89

151-92

151-94¢

151-1284 151-127¢
151-133
151-108
131-145
151-149
151-153¢
151-169
151-171¢
151-179
151-160¢
151-184

151-111
151-128¢
151-131¢
151-104
151-142¢
151-146¢
151-133
151-165¢
151-160
151-175¢
151-170
151-156

151-117 151-126 151-134¢
151-151

151-190¢
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Croes reference table (CREF v05.01)

TAQRTA 151-191 151-193¢

T4Q26 151-195¢ 151-:198

T4Q29 151-199¢ 151-202

T4Q30 151-36 151-152 151-154 151-189 151-203¢

TAQMED 151-16 152-33¢

TA2E 151-211 151-217 151-223¢

TAQUE2 150-70 151-209¢

TAQUES 150-5¢ 151-15¢

TARET 151-74 152-16¢

TARO 151-39 152-8¢

TORUN 15S0-39 150-73 150-102¢

TASEX 151-76 152-17¢

TASTRY 150-10 150-12 150-30 150-36¢

TATRAX 151-166 152-22¢

TATRC 1S51-162 152-21¢

TAMAIT 150-32 150-109 150-111¢ 150-115

TAUWARN 100-47¢ 150-77

TAWCA 151-46 152-10¢

TAMCR 151-49 1S2-11¢

TAWD 151-45 152-9¢

TEMP 99-33¢ 126-20 127-18 141-39 141-59
151-26 151-38¢ 151-39 151-40 151-42«
151-57 151-60¢ 151-61 1351-63 151-65
151-78 151-80¢« 151-83s 1351-87¢ 151-90e
151-139 151-143 151-147 151-161+¢ 151-162
151-177 15i1-180s¢ 151-181+ 151-182 151-183

TEST4 103-34

TINDEX 97-29¢ 97-%0 97-30 97-30¢ 97-31
97-34 97-340¢ 97-35 97-3% 97-35¢
97-39 97-39 97-39¢ 97-40 97-40
97-43¢ 97-45 96-33¢ 98-34 9-34
9-38¢ 96-39 968-39 96-39¢ 98-40
98-43 98-43¢ 98-44 98-44 98-44¢
968 -48 98-48 98-48¢ 98-49 28-49
98-52¢ 98-53 98-53 98-53¢ 98-54
98-S7 98-57¢ 98-58 96-58 98-58¢
98-62 98-62 98-62¢ 98-63 98-63
98-664 98-67 98-67 98-67¢ 96-68
9% -71 98-710 98-72 98-72 98-72¢
98-78 153-13¢ 153-14 153-14 153-14¢
154-15¢ 154-16 154-16 154-16¢ 154-18

TINIT 103-15¢ 150-37

TNAMES 101-172 102-266¢

TNUM 99-278 101-166 103-16+ 141-13 143-148¢

TOOMER 143-277 144-27#

TSTTAB 99-17¢ 104-21 105-10 150-106+

TTYOUT 99-818 102-68¢ 102-78 102-80 102-82

UAM 91-8¢

UCNT 99-30¢ 104-22¢ 104-33+ 105-11¢ 105-64»

UF.576 94-109¢

UF.CMR S4-100¢

WF.CMi 94-101¢

UF.INA 94-103¢

UF . RPL 94-102¢

UF.SCH 94 1040

UF.SCL S4-105¢

141-67
151 -4S
151-67
151-93«
151-163
151-19%

97-31
97-36
97-40¢
98-34¢
98-40
98-45
98-49¢
98-54
98-59
9-63¢
968-68
98-73
153-19
1354-18

150-9

102-84
150-47«

SEQ 0238
143-333 143-334 144-18 144-27 151-17¢ 1351-18 151-19 151-24
151-46 151-47 151-49 151-S1s 151-52 151-33+ 131-34 131-55
151-68 151-69 151-71 151-73¢ 1351-74 151-T3¢ 151-76 1351-77s

151-100 151-101e 151-105¢ 151-113 1351-120+ 151-136¢ 1351-137 1351-138
151-165+ 151-166 151-167 151-171e¢ 151-172 131-173 1351-175¢ 131-176
151-200 151-212+¢ 151-213 151-214 151-216 151-218¢ 151-219 151-220

97-31¢ 97-%2 97-32 97-328 97-33 97-33 97-33¢ 97-34

97-36 97-3¢60 97-%7 97-37 97-37¢ 97-38 97-38 97-38¢
97-41 97-41 97-41¢ 97-42 97-42 97-420 97-43 97-43

98-35 98-35 98-35¢ 98-37 98-37 98-37¢ 98-38 94-38

98-40¢ 96-4) 98-41 98-41¢ 98-42 98-42 98-42¢ 98-43

98-45 98-45¢ 98-46 98-46 98 -464 98-47 98-47 98-47¢
96-50 9 -50 98-50¢ 96-51 98-51 98-51¢ 986-52 98-52

98-54¢ 98-55 98-55 98-55¢ 98-56 98-56 98-568 98-57

98-59 98-59¢ 98-60 98-60 98-60¢ 98-61 98-61 98-61¢
98-64 98-64 98-64¢ 98-65 98-65 98-65¢ 98-66 98 -66

98-680¢ 98-69 98-69 98-69¢ 98-70 98-70 98-70¢ 98 71

98-73 98-730 98-74 98-74 98-748 98-75 98-75 98- 756
153-19 1%3-19¢ 153-21 153-21 153-2106 154-13¢ 154-15 154-15

154-18¢

150-60+
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UF _WBN 94-106¢

UF . WPH 94-107¢

UF . WPS  94-108¢

URNING 99-29¢ 104-17¢ 104-31¢ 104-38 105-71¢ 150-29
URVUN 99-26¢ 104-16s 104-22 105-11
uTOT1 115-210 115-35
UTOT1A 115-24 115-34¢
utot2 115-22 115-36¢
WAITMS 129-79 133-12¢
XSALWA 87-1530

X$FALS 87-1534

X¢OFFS 87-153¢

X$TRUE 87-153¢

x4 100-100¢ 101-38
X1A 100-85¢

X2 100-92¢ 101-16
X2A 100-86¢ 101-16
X3 100-93¢ 101-20
x31 100-127¢ 101-105
x32 100-129¢ 101-109
X35 100-130¢ 101-118
X36 100-131¢ 101-123
X38 100-133¢ 101-127
X3A 100-87¢ 101-20
x4 100-94¢ 101-24
X40 100-143¢ 101-137
X6 100-964 :01-28
X8A 100-88¢

XFCE 100-146¢ 101-101
XFRU  100-1544 120-106
XMSG1  100-1474 101-155
XMSG2 100-1484 101-159
XPKT1 100-149¢ 101-141
XPKT2 100-152¢ 101-148
XSA 100-153¢ 120-118

SEQ 0239
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ASSUME
8COMPL
BERROR
BGNAY

BGNAUT
BGNCLN
BGNDU

BGNHRD
8GN
BGNINI
8GNM00
BGNIMSG
BGNPTA
OGNRP T
BGNSEG
OGNSET
BGNSF T
BGNSRY
BGNSUB
BGNSH
BGNTST
BNCOMP
BNERRO
BRE AKX
BRESET
Oa. 0P
QL0CK
CLOSE
CLRVEC
COMMEN
DELAY
DESCRI
DEVTYP
DISPATY
OISPLA
DOCLN
o00U
DORPT
END
ENDAU

ENDAUT
ENDCLN
ENDCOM
ENDOU

ENDHRO
ENDHU

ENDINI
ENDMOD
ENDMSG

ENDPRO
ENDPTA
ENDRPT
ENDSEG

87-40¢
1-15¢
1-19¢
1-23¢
1-31¢
1-39¢
1-47¢
1-55¢
1-66¢0
1-770
1-850

L

o
::’g’.‘

{8

o
r‘r-r-r-Tn»rav-nnnr-r-wunrohnn-nrthnnr-h-nn-t-r-nnnunnuw
'
L ®

1
1

v
SPees Y

|

1

101-138
i-SlZO

-

:

<38

101-17%3
87-153¢
87-153¢
87-153¢
87-153¢
87-153%
87-153¢
87-15%
87-1%5¢
87-153¢
87-153%¢
87-153¢

101-165
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153%¢
87-153¢
87-153%¢
87-153%¢
87-153¢
87-153¢
87-153¢
87-153%¢
87-153%¢
87-153¢
87-153¢
87-153%¢
87-153¢
87-153¢
87-153¢
97-45%
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢

101-186
87-15%¢
87-153¢
87-153%¢
87-153¢

104 -28
143-128

148-9
145-10
146-8
147-8
153-11
89-12
143-44

201-15

142-9
156-14
141-10

156-13
154-12
134-11

90-11
150-3
143-48

105-47

143-127
137-33

100-20
100-13
88-11

102-11

105-39

98-78
148-14
145-12
146-16

147-12
153-41
89-23
144 -42

101-17
142-15

156-24
141-107

114-25
143-130

101-19

134-32

143-54
133-27

143-129

143-105

117-56
153-25

101-21

115-25

101-23

134-30

143-60
137-17

143-337

128-26
154 -27

101-25

141-35

101-27

143-67
138-30

144-21
150-117

101-29

141-60 143-215 143-216 150-72

101-37 101-100 101-104 101-108 101-113 101-117
143-95  143-210 143-332 150-43

150-114

144-30

101-39 101-102 101-106 101-111

SEQ 0240

101-122 101-126

101-11S 101-120 101-124 101-128
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ENDSET

HEADER

IOSETY
IOSTAR
ITEM

K711

LASTAD
MIBYTE
MICHEC
M$CNTO

M$COUN

MIDATA

87-153¢
87-133¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢

87-1353¢4
87-133¢
87-1353¢
87-153%¢
87-153¢
87-153¢
87-153¢
87-133¢
87-153¢
87-153¢
87-153¢
87-133¢
87-133¢
151-213
87-153¢
87-13534
87-133¢
87-153¢
151-147¢
151-213¢
87-133¢
151-67¢
154 -46
87-153¢
87-153¢
87-153¢
87-153¢
97-30
968-34
98 -49
98-63
153-19
87-1353¢
87-133¢
87-133¢
87-133¢
87-133¢
151-464
151-76¢
131-172¢
153-27¢
154 -464
87-153¢
141 -26¢
141-82
151-95¢
87-153¢

156-25
154 -55
134-13

90-21
152-47
91-8
105-26

126-41
102-9

99-8
141-93

131-18
151-219
143-333
143-93
153-27
151-18
151-162
151-219
143-333
131-68
154 -48
87-202

97-31
98-35
98-50
98-64
153-21

155-17
87-202
141-93
143-333
1351-49
151-100
131-176
153-35
134 -48
102-78
141-36
141-82
151-96
87-202

134-35

105-44

136-128

143-353

151-26

151-33
143-209

131-18¢

1351-162¢
151-219¢
143-333¢

151-68¢

97-32
98-57
98-51
98-65
154-13

87-202
141 -93¢

143-333¢

151-49¢

151-100¢
151-176¢

153-35¢
154 -48¢
102-784
141-364
141-82¢
151-964
87-202

134-54

105-94

136-134

146-14

105-112

143-103

147-10

151-100
151-45

151-26¢

151-166¢

154-39
151-33¢
151-71¢

97-34
98-39
98-53
98-67
154-18

87-202¢
143-353¢

131-164
151-34¢

151-137¢
131-182¢

153-384

102-804
141-39
143-320
151-97¢
87-202

121-25

144-19

148-12

151-137
151-46

151-54
151-172
134-42
151-39
151-74

151-98
87-202

129-91

144 -28

150-118

151-143
151-49

151-544

151-172¢

151-39¢
151-74¢

146-14¢
151-26¢0
1351-67¢

151-1434
151-196¢

154-37¢

102-82¢
141-39

143-320¢

131-98¢
87-202

133-35

151-147
151-67

151-100
151-176

151-45
151-7¢

147-10
151-33
151-68
151-147
131-200
154-39

102-84
141-39
151-16
151-99
87-202

133-48

151-162
151-68

151-100¢
151-1764

151-45¢
151-76¢

147-104
151-33¢
151-68¢

151-147¢0
151-200¢

154 -39¢

102-84¢
141-39
151-16
151-99¢
87-202

136-122 137-36

151-166
151-711

151-1%7
151-196

151-46
151-182

97-39
98 -44

98-72

148-12
151-39
151-71
131-162
1351-213
154 -42

127-39
141-59¢
151-16

87-202

151-172
151-74

151-137¢ 151-143
151-196¢ 151-200

151-46¢

151-182¢ 153-38

97-40
98-45
98-59
98-73

148-12¢
151-39¢
151-71¢

151-162¢
151-213¢

154-42¢
127-39¢
141-61

151-16¢

87-202

SEQ 024
137-95 138 42
151-176 151-196
151-76  151-182

151-1436

151 -200¢
151-49  151-49¢

154-37
97-41  97-42
98-46  98-47
98-60  96-61
98-74  98-75
150-118 150-118¢
151-45 151-45¢
151-78  151-740
151-166 151-166¢
151-219 151-219¢
154-44  154-440
127-43  127-43¢
141-61  141-61
151-94 151-94¢
87-202 87-202
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 MSDECR

MS$DEFA

MS$ENDE
M$ERRX

MSESCA
MS$ESCS
MIEXCP

MIEXIT
MIEXSE
MSEXTY
M$GEN

MIGENB

MIGETS

87-202
87-202
100-134

1-029¢

101-39
101-128
142-15
153-41

1-E70¢

151-46
151-76
151-172
153-27
154 -46
1-074¢

101 -124¢
153-41¢

1-849¢

129-91
137-95

1-D06¢
1-010¢
1-EC1¢

151-137
151-166¢
151-213
154 -42

1-D14¢
1-022¢
1-0184
1-038¢

8§7-202
87-202

100-20
87-133¢
101-394
101-128¢
142-15¢
133-410
87-133¢
151-46¢
151-76¢
151-172¢
153-27¢
154 -464
87-153¢
101-126¢
154-55¢
87-153¢
129-91¢
137-95¢6

87-133¢
87-133¢
87-153¢

151-137
151-172
151-213¢
154-42

87-153¢
87-153%¢
87-1334
87-133¢

87-202
87-202

87-202¢
87-202¢
87-202¢

89-23
101-15
101-29
101-108
101-124
134-11
141-107
146-8
151-186
151-54
151-137
151-182
153-41

1-C38¢

151-46
151-76
151-172

1-035¢

101-39
101-128

87-202
87-202

87-202¢
87-202¢
87-202¢

89-279
101-13¢
101-29¢

101-108¢
101-124¢

134-11¢

141-107¢

146-8¢
151-16¢
151-54¢

151-137¢
151-182¢

153-41¢

87-153¢

151-46¢
151-76¢

1351-172¢
87-133¢

101-39¢

101-1268¢

87-202
87-202
100-20¢
89-23
101-102
101-138
144-42
154-53
143-333
151-49
151-100
151-176
153-35
154 -48
89-23¢

101-138¢

102-9
133-35
138-42

151-18

151-137¢

151-172
151-219
154 -42¢
141-93¢
141-93¢
141-93
87-202
87-202
87-202

87-202¢
87-202¢
87-202¢

9-11
101-17
101-37
101-111
101-126
134-13
142-9
146-16
131-26
151-67
151-143
151-196
154-12
143-333
131-49
131-100
1351-176

89-23
101-102
101-138

87-202
87-202

89-23¢

101-102¢
101-138¢

144 -42¢
154-35¢

143-333¢

151-49¢

151-100¢
151-1760

153-35¢
154-48¢
90-21¢

101-186¢

102-9¢
133-35¢
138-42¢

151-18
151-143

151-172¢

151-219
143-353

143-353¢

141-93¢
87-202
87-202
87-202

87-2020
87-202¢
87-202¢

90-11
101-17¢
101-37¢

101-111¢
101-1264

134-13¢
142-5¢

146-16¢
151-264
151-67¢

151-143¢
151-196¢

154-12¢

143-333¢

151-49¢

1351-100¢
151-1764

89-23¢

101-102¢
101-138¢

87-202
87-202

90-21
101-106
101-186
145-12
156-14
151-18
151-54
1351-137
1351-182
153-38

101-17¢
134-13¢

105-26
133-48
138-53

151-18¢
151-143
151-176

151-219¢
143-353¢

146-14¢

143-353¢

87-202
87-202
87-202

87-202¢
87-202¢
87-202¢

90-11¢
101-19
101 -39
101-113
101-128
134-32
143-44
147-8
151-33
151-68
151-147
151-200
154-35
131-18
151-54
151-13%7
131 182
90-21
101-106
101-186

87-202
87-202

90-214
101-106¢
101-186¢
143-12¢
156-14¢
151-18¢4
151-54¢
151-137¢
151-182¢
153-38¢

101-21¢
154 -35¢

105-26¢
133-48¢
138-534

151-26
151-143¢
151-176
153-27

146-14
147-10¢
146-1440
87-202
87-202
87-202
87-202¢
87-202¢
87-202¢
90-11¢
101-19¢
101-39¢
101-113¢
101 -126¢
134-32¢
143-44¢0
147-84
151-33¢
131-68¢
151-147¢
151-2004
154-35¢
151-18¢
151-344
151-137¢
131-162¢
90-21¢
101-1064
101-186¢

87-202
87-202

1031 -17
101-111
154-13
146-16

131-26
131-67
151-143
151-196
154-37

101 -25¢
134-54¢

105-44
136-122
143-103

151-26
151-147

151-176¢

153-27

146-146

148-12¢

147-10
87-202
87-202
87-202

87-202¢
87-202¢
87-202¢

90-21
101-21
101-100
101-113
101-136
134-33
145-333
147-12
151-39
151-71
131-162
151-213
135-17
131-26
131-67
151-143
131-196
101-17
101-111
134-13

87-202
87-202

101-17¢

101-111¢

134-13¢
146-16¢

151-26¢
151-87¢

151-143¢
1351-196¢

154-37¢
101-29¢

141-107¢

105-444

136-122¢
143-1034

131-264
151-147
151-196
153-27¢

147-10¢

150-118¢

147-100
87-202
87-202
87-202
87-2028
87-202¢
87-202¢
90-21#

101-21¢

101-100¢
101-115¢
101-136¢
134-35¢
143-333¢
147-12¢
151-39¢
151-71¢
151-162¢
151-213¢
155-17¢
151-26¢
151-67¢
151-143¢
151-196¢
101-17¢
101-111¢
134-13¢

87-202
87-202

101-21
101-115
134-35
147-12

151-33
151-68
151-147
131-200
154-39

101-39¢
144 -424

105-94

136-128
144-19

1351-54

151-147#

151-196
153-35

148-12¢

148-12
87-202
87-202
87-202

87-202¢
87-202¢

88-11

99-8
101-23
101-102
101-117
101-138
134-30
144-42
148-9
151-45
131-74
151-166
151-219
156-14
131-33
151-68
151-147
151-200
101-21
101-115
134-35

87-202
87-202

101-21¢
101-115¢
134-35¢
147-12¢

131-33¢
151-68¢0
151-147¢
151 -200¢
154 -39¢

101-102¢
145-12¢

105-94¢
136-128¢
144-19¢

151-54
151-162
151-196¢
153-35

150-118

148-12¢
87-202
87-202
87-202
87-202¢
87-202¢
88-11¢
99-85¢
101-23¢
101-102¢
101-117¢
101-138¢
134-50¢
144 -42¢
148-9¢
151-435¢
151-74¢
151-1664
151-219¢
136-14¢
151-33¢
131-68¢
151-147¢
151-200¢
101-21¢
101-115¢
134-35¢

87-202
87-202

101-25
101-120
134 -54
148-14

151-39
151-71
1351-162
151-213
1354 -42

101-106¢
146-164

105-112
136-134
144-28

151-54¢
131-162
151 -200
153-35¢

150-118¢

150-118¢
87-202

87-202
87-202

87-202¢
87-202¢

89-12
100-13
101-25
101-104
101-120
101-165
134-54
145-10
148-14
151-46
151-76
151-172
152-47
156-24
151-39
151-71
151-162
151-213
101-25
101-120
134-54

R/7-202
87-202¢

101-25¢
101-120¢
134-34¢
148-14¢

131-39¢
151-71¢0
151-162¢
151-213¢
154 -42¢

101-111¢
147-12¢

105-112¢0
136-134¢
144-28¢

151-100
151-162¢
151-200
154-39

87-202
87-202
87-202
87-202¢
87-202¢
89-12
100-13¢
101-25¢
101-104¢
101-1204
101-1654
134-54¢
145-10¢
148-14¢
151-46¢
151-76¢
151-172¢
152-47¢
156-2440
151-39¢
151-71¢
151-162¢
151-213¢
101-25¢
101-120¢
134-54¢

SEQ 0242

87-202
87-202¢

101-29
101-124
141-107
152-47

151-45
151-74
131-166
151-219
134 -44

101-115¢

148-14¢

121-25
137-36

151-100
151-166

151 -200¢

154 -39

87-202
87-202

87-202¢
87-202¢
87-202¢

89-12¢
100-20
101-27
101-106
101-122
101-186
141-10
145-12
150-3
151-49
151-100
151-176
153-11

151-45
151-74
1351-166
151-219
101-29
101-124
141-107

87-202
100-13

101-29¢
101-124¢
141-107¢
152-47¢

131-45¢
151-74¢
131-166¢
151-219¢
154 -44¢0

101-120¢
152-47¢

121-25¢
137-364

151-100¢
151-166
151-213
154 -394

87-202
87-202
87-202¢
87-202¢
87-202¢
89-12¢
100-204
101-27¢
101-1064
101-122¢
101-186¢
141-10¢
145-12¢
150-3¢
151-49¢
151-100¢
151-176¢
153-11¢

151 -454
151-74¢
151-166¢
151-219¢
101-29¢
101-124¢
141-107¢
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SEQ 0243

144-426 145-12

154-35¢

143-353¢ 146-14¢

87-202 87-202
87-202

87-202
87-202 87-202
87-202¢

87-202¢
87-202¢ 87-202¢

145-124

147-10¢
87-202
87-202
87-202
87-202¢
87-202¢

146-16

148-12¢
87-202
87-202
87-202
87-202¢
87-202¢

142-15¢ 144-42

153-416 154-35

87-133¢ 141-93¢
87-153¢ 87-202
87-202 87-202
87-202 87-20¢
87-202¢ 87-202¢
87-202¢ 87-202¢

146-16¢

150-118¢
87-202
87-202
87-202
87-202¢
87-202¢

15532
1-877¢
1-COe#®

87-202

87-202

87-202¢

87-2020

147-120 148-14  148-140 152-47  152-47¢
MSGETT
MSGNGB 87.202
87-202
87-202
87-202¢

87-202¢

87-20¢
87-202
87-202
87-202¢
87-202¢

87-202
87-202
87-202
87-202¢
87-202¢

87-202
87-202
87-202
87-202¢
87-202¢

87-202
87-202
87-202¢
87-202¢
87-202¢

87-202
87-202
87-202¢
87-202¢
87-202¢

MSGNIN

87-202¢

90-11
101-27
101-122
141-10
153-11

1-049¢

87-202
87-202
87-202

87-202¢
87-2026
87-202¢

90-11
101-25
101-120
102-9¢
102-78¢
102-80¢
102-84
105-264
105-47¢
105-112
117-45¢
127-39
127-43¢
129-20¢
133-27
133-48
136-122

136-128¢

137-30
137-33¢
137-95¢
138-42¢
139-14
141-264
141-39
141-59¢
141-61¢
141-82¢
143-464
143-60
143-95¢

143-127¢

143-140
143-209
143-320

87-202¢

90-11¢
101-27¢

101-122¢

141-10¢
153-11¢

87-153¢

87-202
87-202
87-202

87-202¢
87-2020
87-202¢0

90-11¢
101-25¢

101-120¢

102-9¢
102-78¢
102-82
102-84
105-264
105-39
105-112
117-45¢
127-39
127-434
129-20¢
133-27¢
133-48¢
136-122

136-1264

137-30
137-36
137-95¢
138-42¢
139-14
141 -264
141-39
141-59¢
141-61¢
141-82¢
143-464
143-604
143-103

143-127¢

143-140
143-209

143-320¢

87-202¢

99-8
101-37
101-126
142-9
134-12

87-202

87-202

87-202

87-202

87-202¢
87-202¢
87-202¢

100-13
101-29
101-124
102-9¢
102-76¢
102-82
102-84
105-264
195-39¢

105-112¢

117-56
127-39
127-434
129-20¢
133-35
133-48¢

136-122¢

136-134
137-30
137-36
137-95¢
138-33
139-14
141 -26¢
141-59
141-59¢
141-61¢
141-82¢
143-48
143-65
143-103

143-127¢

143-140

87-202¢

99-8¢
101-37¢

101-126¢

142-9¢

154-12¢
87-202
87-202
87-202
87-202

87-202¢
87-202¢
87-202¢

100-13
101-29¢

101-124¢

102-9¢
102-78¢
102-82
102-84
105-26¢
103-94

105-112¢

117-56¢
127-39
128-26
129-20¢
133-3%
133-48¢4

136-122¢

136-134
137-30
137-36
137-95¢
138-73
139-14¢
141-26¢
141-39
141-59¢
141-61¢
141-82¢
143-484
143-65
143-103
143-128
143-140

87-202¢

100-13
101-100
101-136
143-44
155-17
87-202
87-202
87-202
87-202

87-202¢
87-202¢
87-202¢

100-13¢
101-39
101-128
102-9¢
102-80
102-82
102-84¢
105-44
105-94

105-112¢

121-23
127-39¢
128-264
129-20¢
133-35
133-48¢

136-122¢

156-134
137-30
137-36
137-95¢
138-53
139-14¢
141-36
141-39
141-59¢
141-61¢
141-82¢
143-32
143-65¢
143-103

87-202¢

100-13¢

101 -1004
101-136¢

143-44¢
153-17¢
87-202
87-202
87-202
87-202

87-202¢
87-202¢
87-202¢

100-13¢
101 -394

101-12¢¢

102-11
102-80
102-82
102-844
105-44
105-94

105-112¢ 103-112¢

121-2%
127-39¢
128-41
129-91
133-35
133-48¢

136-122¢

136-134
137-30¢
137-364
138-30
138-33
139-14¢
141-36
141-39
141-39¢
141-61¢
141-82¢
143-32
143-65¢

143-103¢

143-1264 143-129

143-1404 143-140¢

143-209¢ 143-209¢ 143-2094 143-210

87-202¢

100-20
101-104
101-165
145-10

87-202
87-202
87-202
87-202

87-202¢
87-202¢
87-202¢

100-20
101-102
101-138
102-11¢
102-80
102-82
102-84¢
105-44
103-94

121-23
127-39¢
128-41¢
129-91
133-33¢
134-13

136-122¢
136-134¢ 136-134¢

137-30¢
137-36¢
138-304
138-53¢
139-14¢
141-36
141-59
141-61
141-61¢
141-93
143-32¢
143-67

143-103¢

143-129

143-140¢
143-210¢
143-320¢ 143-3204 143-3204 143-320¢ 143-320¢

87-202¢

100-20¢

101-104¢
101-165¢

145-10¢

87-202
87-202
87-202

87-202¢
87-202¢
87-202¢
87-202¢

100-20

101-102¢
101-138¢

102-78
102-80
102-82¢
102-84¢
105-44
105-944
114-35
121-25
127-39¢
129-20
129-91
133-35¢
134-13¢
136-128

137-30¢
137-36¢
138-42
138-53¢
139-14¢
141-36
141-39
141-61
141-82
141-93
143-52¢
143-67¢

143-103¢
143-129¢
143-140¢

143-320

143-320¢

88-11
101-15
101-108
134-11
146-8

87-202
87-202
87-202

87-202¢
87-202¢
87-202¢

88-11
100-204
101-106
101-1686
102-78
102-80
102-82¢
102-84¢
105-44¢
105-944
114-35¢
121-25¢
127-43
129-20
129-91
133-35¢
134-35
136-128

136-134¢

137-30¢
137-36¢
138-42
138-33¢
139-14¢
141-36
141-39
141-61
141-82
141-93¢4
143-34
143-93

143-103¢
143-129¢
143-140¢

143-320
143-331

88-11¢
101-13¢

101-108¢

134-11¢
146-8¢

87-202
87-202
87-202

87-202¢
87-202¢
87-202¢

88-11
100-20¢

101 -106¢
101-186¢

102-78
102-80
102-82¢
105-26
105-44¢4
105-944
114-35¢
121-25¢
127-43
129-20
129-91¢
133-35¢
134-35¢
136-126

136-134¢

137-30¢
137-36¢
138-42
138-33¢
141-26
141-36¢
141-39
141-61
141-82
141-93¢
143-54¢
143-93

143-103¢
143-129¢
143-140¢

143-320

143-331¢

89-12
101-19
101-113
134-32
147-8

87-202
87-202
87-202

87-202¢
87-202¢
87-202¢

88-11¢
101-17
101-1i1
102-9
102-78
102-80¢
102-82¢
105-26
105-44¢
105-94¢
116-40
121-25¢
127-43
129-20
129-91¢
133-35¢
134-54
136-128

136-134¢

137-30#
137-95
138-42
138-53¢
141-26
141-36¢
141-59%¢
141-61
141-82
141-107
143-38
143-93¢
143-105
143-130
143-146
143-320
143-332

89-12
101-19¢

101-113¢

134-32¢
147-8¢

87-202
87-202
87-202

87-202¢
87-202¢
87-202¢

88-11¢
101-17¢

101-111¢

102-9
102-78
102-80+
102-82¢
105-26
105-44¢
105-94¢
116-40¢
121-25¢
127-43
129-20
129-91¢
133-48
134-549

136-128¢

137-17
137-33
137-95
138-42¢
139-14
141-26
141-36¢
141-59¢
141-61
141-82

141-107¢

143-58
143-93¢

143-105¢
143-130¢

143-146
143-320

143-332¢

89-12¢
101-23
101-117
134-30
148-9

87-202
87-202
87-202

87-202¢
87-202¢
87-202¢

89-12
101-21
101-115
102-9
102-78
102-80¢
102-864
105-26
105-440
105-112
116-40¢
121-25¢
127-43
129-20
129-91¢
133-48
136-122

136-120¢

137-17¢
137-33
137-95
138-42¢
139-14
141-26
141-364
141-59¢
141-61
141-82
143-46
143-58¢
143-9%¢
143-127
143-140

143-146¢

143-320
143-333

90-11
101-23¢
101-117¢
134-50¢
148-9¢

87-202
87-202
87-202
87-202¢
87-202¢
87-202¢
89-12¢
101-21¢
101-115¢
102-9
102-784
102-80¢
102-64
105-26¢
105-47
105-112
117-45
127-39
127-430
129-20¢
129-910
133-48
136-122
136-126¢
137-30
137-33¢
137-95
138-42¢
139-14
141-26
141-39
141-59¢
141-61
141-82
143-46
143-58¢
143-95
143-127
143-140
143-146¢
143-320
143-333
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MIGNLS

MIGNSU
MIGNTA

143-333
143-353
144-21¢
145-12
148-12
150-118
151-16¢
151-18¢
151-264
151-39
151-45¢
131-49
151-54
151-67¢
151-71
151-74
15i-76#
151-95
151-97
151-96¢
151-100
151-13%7
151-143
151-147

151-162¢
151-166¢

151-176
151-182
151-196

151-200¢
151-213¢

152-47¢
153-38
154-39
154-46
156-14

1-C13¢

151-46
151-76
151-172

1-8984
1-890¢

101-39
101-126
144 -42
154-55

143-333
143-353
144-28
145-12¢
148-12
150-1186
151-16¢
151-18¢
151-33
151-39
151-45¢
151-49
151-34
151-67¢
151-711
151-740
151-94
151-95¢
151-97
131-98¢
151-100
151-137
151-143

151-147¢
151-162¢

151-172
151-176
151-182

151-196¢
151-2004

151-219
153-11
133-38
154-39
134 -46
156-14

87-153¢

131 -464
151-76¢

151-172¢
87-153¢
87-153¢

101-39¢

101-128¢

144 -42¢
154 -35¢

143-333

143-353¢

144-28
146-14
148-12¢

150-118¢

151-16¢
151-18¢
151-33
151-39
151 -45¢
151-49
151-34
151-67¢
151-71
151-74¢
151-94
151-95¢
151-97
151-96¢
151-100
151-137
151-143

151-147¢
151-162¢

151-172
151-176
151-182

1351-196¢
151 -200¢

131-219
133-11¢
153-38
134-39
154-46
156-14¢
143-333
131-49
151-100
151-176

89-23
101-102
101-138
145-12
136-14

143-333

143-3353¢

144-28
146-14
148-12¢

150-118¢

151-16¢
151-26
1351-33
151-39¢
151-46
151-49
151 -54¢
151-68
131-71
151-74¢
151-94
131-95¢
131-97
151-98¢
151-100
151-137

151-143¢
151-147¢

131 -166
151-172
151-176

151-182¢
131-196¢

151-213
151-219
153-27

153-38¢
154-39¢
134 -464
156-14¢

143-333¢

151-49¢

151-100¢
151-1764

89-23¢

101-102¢
101-138¢

145-12¢
156-14¢

143-3334 143-333¢ 143-333¢

144-19
144-28
146-14¢
148-14
131-16
151-16¢
151-26
151-33
151-39¢
151-46
151-49
151-34¢
151-68
151-71
151-74¢
151-94
151-95¢
1351-97
131-99
151-100
151-137

151-143¢
151-147¢

131-166
151-172
151-176

31-162¢0
151-196¢

151-213
151-219
153-27
153-41
134-42
1354 -48

131-18
151-54
151-13%7
151-182

90-21
101-106
101-186
146-16
156-24

144-19
144 -28¢
146-14¢
148-14¢
151-16
131-18
151-26
151-33
151-39¢
131-46
151-49¢
151-34¢
151-68
1S1-71¢
131-76
151-94
151-96
151-97¢
151-99
151-100

151-137¢
151-143¢

151-162
1351-166
151-172
151-176

151-182¢ 131-182¢

151-200
151-213
131-219
153-27
153-41¢
154-42
154-48

151-18¢4
131-34¢

151-137¢
151-182¢

90-21¢

101-106¢
101-186+

146-164
156-24¢

144-19
144 -20¢
146-16
130-42
131-16
151-18
151-26
151-33
151-39¢
131-46
151-49¢
131-34¢
151-68
151-71¢
131-76
151-94¢
151-96
151-97¢
151-99
151-100

151-137¢
151-143¢

151-162
151-166
151-172
151-176

151-200
1351-213
131 -219
153-27
154-12
154-42
154-48

151-26
151-67
151-143
151-196

101-17
101-111
134-13
147-12

143-333¢ 143-337

144-19
144 -28¢
146-164
150-42¢
151-16
151-16
191-26
151-33¢
151-45
151-46
151-49¢
151-67
151-68
131-71¢
131-76
151-94¢
151-96
131-97¢
151-99

151-100¢
151-137¢

151-147
131-162
151-166
131-172

151-176¢

131-196
131-200
151-213
151-219
153-27¢
154 -124
154 -42
154 -48¢

151 -264
151-67¢

151-1430
151-196¢

101-17¢

101-111¢

134-13¢
147-12¢

144-19¢
144 -284
147-10
150-43
151-16
151-18
151-26
151-33¢
151-43
151-46
131-49¢
131-67
131-68
131-71¢
131-76
151-94¢
151-96
151-974
151-99

1351-100¢
151-137¢

151-147
151-162
151-166
151-172

151-176¢

131-196
131-200
151-213
131-219
153-33
134-37
154-42
154-55

151-33
131-68
151-147
151-200

101-21
101-115
134-35
148-14

143-337¢
144 -19¢
144 -28¢
147-10
130-43¢
151-16
131-18
131-26
151-33¢
151-4S
131 -46¢
151-54
1351-67
151-68¢
151-74
151-76
151-94¢
151-96
151-98
131-99¢

131-100¢

131-143
151-147
131-162
131-166

151-172¢
131-1764

151-196
151 -200
151-213

151-219¢

153-33
154 -37
154 -42¢8
153 -55¢

151-33¢
151-68¢

151-147¢
151-200¢

10:-21¢

191-115¢

134-35¢
148-144¢

143-351
144-19¢
144-30
147-10¢
130-114
151-16
131-18
151-26
151-3%¢
151-43
151-464
151-54
151-67
1351-68¢
151-74
131-76
151-95
131-96¢
131-96
151-99¢

151-100¢

1351-143
151-147
151-162
151-166

131-172¢
151-176¢

1351-196
131-200
151-213

151-219¢

153-35
154 -37
154 -44
155-17

151-39
151-71
151-162
151-¢13

101-23
101-120
134-54
152-47

143-331
144-190
144 -30¢
i47-10¢0

150-114¢

131-16
151-18
131-264¢
151-39
131-435
151-46¢
131-54
131-67
131-68¢
131-74
131-76¢
151-95
131-96¢
151-96
131-99¢
131-137
151-143
131-147
151-162

131-166#
151-172¢

131-182
131-196
151-200

151-213¢
1351-219¢

153-35
154-37¢
154-44
155-17

151-39¢
151-71¢

151-162¢
151-213¢

101-25¢

101-120¢

134-54¢
152-47¢

SEG 0244

143-3510 143-351¢

144 -19¢
144-42
147-12
130-117
151-16¢
151-18
151-26¢
151-39
131-45
131-46¢
151-54
131-67
151-68¢
151-74
131-760
1351-95
151-96¢
1351-98
151-99¢
151-137
151-143
151-147
151-162

131-166¢
151-172¢

151-182
151-196
151-200

151-213¢
151-219¢

1353-35
154-39
154 -44
155-17

151-45
151-74
151-166
151-219

101-29
101-124
141-107
153-41

144-21
144 -42¢
147-12¢
150-117¢
151-16¢
151-18¢
151-26¢
151-39%
151 -4%5¢
151-49
151-54
151-67¢
151-71
1S1-74
151 -76¢
151-95
151-96¢
151-98
151-100
151-13%7
151-143
151-147
151-162¢
151-166¢
151-176
151-182
151-196
151 -2004
151-213¢
152-47
153-35¢
154-39
154-4490
155-17¢

151 -45¢
151 -74¢
151-166¢
151-219¢

101-29¢
101-1240
141-107¢
153-41¢

MIGNTE
MIMAPT
MEHNAP
MEINCR

1-894¢
1-A39¢
1-8244
1-026¢
101-17¢
101-27¢
101-104¢
101-117
101-136
102-82¢

87-133¢
87-153¢
87-133¢
87-153¢
101-19
101-29¢
101-104¢
101-117¢
101-136
102-844

150-3
87-202
87-202
89-12

101-19

101-37

101-106¢

101-117¢
101-136¢

105-264

150-3¢
87-202¢
87-202¢
89-12
101-19¢
101-37
101-108
101-120¢
101-136¢
105-44¢

89-12¢
101-19¢
101-37¢
101-108
101-122
101-138¢
105-47¢

89-12¢
101-21¢
101-37¢
101-108¢
101-122
101-165
103-59¢

101-15¢
101-27¢
101-104
101-117
101 -128¢
102-80¢
127-39¢

90-11
101-23
101-39¢
101-108¢
101-122¢
101-165
105-94¢

90-11
101-23
101-100
101-111¢
101-122¢
101-165¢
105-112¢

90-11¢
101-234
101-100
101-113
101-124¢
101-165¢
114-35¢

90-11¢
101-23¢
101-100¢
101-113
101-126
101-186¢
116-40¢

101-15¢
101-27
101-104
101-115¢
101-126¢
102-78¢
121-2%¢

101-13
101-25¢
101-100¢
101-113¢
101-126
102-9¢
117-45¢

101-15
101-27
101-102¢
101-113¢
:01-126¢
102-11¢
117-56¢
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M$ IOSE
MS$LDRO

MEMASK
MEMOHI
M$MCLO
MEMSK1
M$POP

MIPRIN

M$PUSH

MIPUT

M$PUTL

MIRADI

127-434
134-32¢
138-30¢
142-9

143-105¢

144 -19¢
146-140
150-3
151-26¢
151-49¢
151-74

151-100¢
151-1664

131-200
154-12

1-A00#
1-CA2¢

143-127

1-871¢

1-40

1-824¢
1-877¢
1-B81¢

101-39
101-1286
142-15
153-41

1-836¢

141-26
151-94

1-831¢

101-37
101-126
142-9
153-11

1-C72¢

102-84
129-20¢
141-36
141-61
143-320
151-94¢
151-99

1-C61¢

102-82
127-39¢
137-30
139-14¢
141-59
141-61
141-82¢
143-320
151-164¢
151-97

1-077¢

151-46

128-264
134-32¢
138-42¢
142-9

143-127¢

144-21¢
146-16¢
150-3¢

151-33

151-49%¢
131-74¢
1351-137

1351-166¢
131-2000

154-12

87-153¢
87-153¢
143-127¢
87-153¢

87-1353
87-153

87-133¢
87-153¢

101-3%¢

101-126¢

142-15¢
153-41¢

87-153¢

141-264
151-94¢

87-153¢

101-37¢

101-126¢

142-9¢
153-11¢

87-153¢

102-84
137-30
141-36
141-61
143-320
151-95
131-99¢

87-1353¢

102-82
127-39¢
137-30
139-14¢
141-39
141-61
141-62¢

143-3204

151-164
151-97

87-1534

151-46¢

128-41¢
134-30
138-53¢
142-9¢

143-129¢

144 -264
147-8
150-3¢
151-33¢
151-54
131-74¢

151-137¢

151-172

151-200¢

154 -12¢

137-33
143-129

87-1334
87-153¢

89-23
101-102
101-138
144 -42
154-55
102-78
141-36
151-95

89-12
101-100
101-136
143-44
154-12
102-78
102-84
137-30
141-369
141-61
143-320
151-95

102-78
102-82
127-43
137-30
141-26
141-39
141-C1
143-140

143-320¢

151-94
151-97¢
143-333
151-49

129-20¢
134-30
139-14¢
142-9¢

143-140¢

144 -30¢
147-3
150-3¢
151-3%¢
131-7A¢
131-76

151-137¢
151-172¢

151-213
154-12¢

137-33¢

143-129¢

87-153¢
87-153¢

89-23¢

101-102¢
101-138¢

144 -42¢
154-53¢
102-78¢
141-36¢
151-95¢
89-12¢

101 -1004
101-1360

143-440
154-12¢
102-78
102-84¢
137-30
141-39
141-61¢
143-320
151-95¢

102-78
102-82¢
127-43
137-30
141-26
141-59
141-61¢
143-140

143-320¢

151-94
151-97¢

143-333¢

151-49¢

129-91¢
134-50¢
141-10
143-44

143-146¢

144 -42¢
147-89
150-42¢
1351-39
131-54¢
131-76¢
151-143

151-172¢
151-213¢

156-13

143-46
143-209

90-21
101-106
101-186
145-12

102-80
141-39
151-96
90-11
101-104
101-165
145-10

102-78
127-39
137-30
141-59
141-82
143-320
151-96

102-78
102-82¢
127-434
137-30¢
141 -264
141-39¢
141-61¢
143-140

143-320¢

151-94¢
151-98
151-18
151-54

133-27¢
134 -30¢
141-10
143-44

143-209¢

143-10
147-8¢

130-114¢

131-39%
1351-67
151-76¢

151-143¢

151-176

131-213¢

156-13¢
143-46¢

143-209¢

90-21¢

101-106¢4
101 -186¢

145-12¢

102-804
141-39¢
151-96¢

90-11¢

101-104¢
101 -165¢

145-10¢

102-78¢
127-39
137-30¢
141-39
141-82

143-320¢

151-9%¢C

102-78#
102-82¢6
127-434
137-30¢
141 -26¢
141 -39
141-61¢
143-140

143-320¢

151-94¢
151-98

151-18¢
151-54¢

133-35¢

136-1229

141-100
143-44¢

143-320¢

143-10
147-12¢

150-117¢

151-39¢
151-67¢
151 -94¢

151-143¢
151-176¢

131-219
156-14

143-32
143-351

101-17
101-111
134-13
146-16

102-82
141-61
151-97
101-13
101-108
134-11
146-8

102-80
127-39¢
139-14
141-59
141-82
151-16
151-96¢4

102-78¢
102-84
129-20
137-
141-36
141-39%¢
141-61¢

143-140¢

151-16
131-95
131-98¢
151-26
151-67

133-48¢

136-128¢

141-10¢
143-44¢

143-331¢

145-10¢
148-9

150-1184

151-43

151-67¢
131-95¢
151-147

131-1764
131-219¢

156-14
143-52¢

143-351¢

101-17¢

101-111¢

134-13¢
146-164

102-82¢
141-619
151-97¢
101-15¢

101-108¢

134-11¢
146-8¢

102-80
127-43
139-14
141-59
141-82
151-16
151-97

102-78¢
102-84
129-20
137-30¢
141-36
141-39¢
141-61¢

143-140¢

131-16
151-95
131-98¢
151-26¢
151-67¢

134-11

136-1340
141 -264
143-464
143-333
145-10¢
148-9

151-164
151-45¢
151-68

131-96¢

151-147¢

151-182

121-219¢

156-14
143-58

101-21
101-115
134-35
147-12

102-84
141-82
151-98
101-19
101-113
134-32
147-8

102-80
127-43
139-14
141-59
141-82¢
151-16
151-97

102-80
102-84
129-20
139-14
141-36¢
141-394
141-82

143-140¢

1351-16
151-95¢
151-99
151-33
151-68

134-11
137-17¢
141 -364
143-32¢
143-333¢
143-12¢
148-9¢
151-18
131-45¢
1351 -68¢
1351-97¢

151-147¢
151-182¢

152-47¢
156-14¢

143-584

101-21¢

101-115¢

134 -35¢
147-12¢

102-84¢
141-82¢
151-96¢
101-19¢

101-113¢

134-32¢
147-8¢

102-80¢
127-43¢
139-14
141-39
143-140
131-16
151-97¢

102-80
102-84¢
129-20
139-14
141-36¢
141-39¢
141 -82

143-140¢

151-16
151-95¢
151-99
151-33¢
151-68¢

134-110
137-30¢
141-390
143-38¢

143-333¢

146-8
148-90
131-168¢
131-46
131 -68¢
151-98¢
151-162

151-182¢

153-11

143-65

101-25
101-120
134-54
148-14

127-39
143-320
151-99
101-23
101-117
134-50
148-9

102-82
129-20
139-14¢
141-59
143-140
151-16
151-98

102-80
102-84¢
129-20¢
139-14
141-39
141-39¢
141-82
143-320
151-16
151-96
151-99¢
151-39
151-71

134-11¢
137-33¢
141-61¢
143-63¢

143-337¢

146-8
145-14¢
151-168¢
151 -46¢
131-71
131-99¢

151-162¢

151-196
153-11

143-65¢

101-256

101-120¢

134 -544
148-14¢

127-39¢

143-320¢

151 -99¢
101-23¢

101-1.7¢

134 -304
148-9¢

102-82
129-20
141-26
141-59¢
143-140
151-16¢
151-98

102-80¢
102-84¢
129-200
139-14
141-59
141-59¢
141-82
143-320
151-16¢
151-96
151-99¢
151-39¢
151-71¢

SEQ 0245

134-32

137-36¢
141 -82¢
143-9%¢

143-331¢

146-8¢
150-3
131-26
151 -464
151-71¢
151-100

151-162¢
151-196¢

133-11¢

143-93

101-29
101-124
141-107
152-47

127-43
151-16

101-27
101-122
141-10
150-3

102-82
129-20
141-26
141-61
143-140
151-94
151-98¢

102-80¢
127-39

129-20¢
139-14¢
141-59

141-61

141 -82¢
143-320
131-16¢
151-96¢

151-45
151-74

134-32
137-9%¢
141-107¢
143-103¢
143-353¢
140-8¢
150-3%
151-26¢
151-49
151-71¢
151-100¢
151-166
151-19¢6¢
153-11¢

143-93¢

101 -29¢
101-1244
141-107¢
152-479

127-430
151-164

101-27¢
101-122¢
141-10¢
150-3¢

102-82¢
129-20
141 - 264
141-61
143-140¢
1351-94
151-99

102-80¢
127-39

129-20¢
139-14¢
141-39

141-61

141-82¢
143-320
131-16¢
151-96¢

151 -45¢
151-74¢
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MSRBRO
MIRNRO

MISETS

M$STAR
Ms$SVC

M$TLAB

METSTL

151-76
151-172
153-27
154 -46

1-CS2e
1-C62¢

143-146

1-D32¢

101-37
101-126
142-9
153-11

1-A33¢
1-C33¢

101-106
101-186
105-44
117-564
133-27¢
138-30
141-82
143-93¢
143-320
144 -21¢
147-12¢
151-18
151-54
151-95
151-143
151-196

1-C29¢
101-138¢

114 -35¢

136-122¢

141-59¢

143 -1464

146-144
151-460

151-1004
1-C21e

101-106
101-186
102-844
105-112
127-39

133-27¢

136-1344

138-30
141-59
143-65

143-140¢
143-351¢

144-420

150-114¢

151-39¢
151-71¢

151-76¢

151-172¢

153-27¢
154 -464

87-1334
87-153¢
143-1464
87-1534

101-37¢

101-126¢

142-9¢
153-11¢

87-153¢
87-133¢
101-106¢
101-186¢

105-47
121-25
133-35
138-30#
141 -82¢
143-103

143-320¢

144 -28
148-12¢
151-18¢
151-544
151-95¢

151-143¢
151-196¢

87-153¢
101-186¢

116-40¢

136-126¢

141-61¢

143-209¢

146-164
151-49¢

151-137¢

87-153¢
101-1064
101-186¢

105-26

105-112¢

127-39¢
133-35

136-134¢

138-30¢
141-59¢
143-65¢
143-146
143-353
145-12
150-117
151-45
151-74

131-100
151-176
153-35
154-48

114-35
143-209
89-12
101-100
101-136
143-44
154-12

101-17
101-111
102-9
105-47¢
127-39
133-48
138-42
141-93¢
143-105
143-331
144 -30
148-14
151-26
151-67
151-96
151-147
151-200
101-17¢
102-9¢
117-45¢

136-134¢

141-82¢

143-320¢

147-12¢
131-54¢

151-143¢

101-17
101-111
102-9
105-264¢

103-112¢

127-43
133-35¢
137-17
138-42
141-61
143-93

143-1464
143-333¢

145-12¢

150-117¢

151-45¢
151-744

151-100¢
151-176¢

153-35¢
154 -48¢

114-35¢

143-209¢

89-12¢

101 -100¢
101-136¢

143-44¢
154-12¢

101-17¢

101-111¢

102-11
105-59
127-394
136-122
138-33
141-107

143-105¢
143-331¢

144 -30¢
148-14¢
151-264
151-67¢
151-96¢

151-147¢
151-200¢

101-21¢
102-11¢
117-56¢
137-17¢

141-107¢
143-331¢

148-14¢
151-67¢

151-147¢

101-17¢

101-111¢

162-9¢
105-26¢
114-35
127-43¢
133-35¢
137-17¢
138-42¢
141-61¢
143-93¢
143-209
144-19
146-14
150-118
151-46
151-76

151-137
151-18¢
153-38

116-40

90-11
101-104
101-165
145-10

101-21
101-115
102-11¢
103-39¢
127-43
136-128
139-14

141-107¢

143-127
143-333
144-42
150-42
151-33
151-68
151-97
151-162
151-213
101-23¢
102-784
121-234
137-30¢
143-46¢

143-333¢

150-42¢
151-68¢

151-162¢ 151-166¢

101-21
101-115
102-9¢
105-44
114-35¢
126-26
133-48
137-30
138-42¢
141-82
143-103

143-209¢

144-19¢
146-14¢

150-118¢

151-46¢
151-76¢

151-137¢
151-182¢

153-38¢

116-40¢
90-11¢

101-104¢
101-165¢

145-10¢

101-21¢

101-115¢

102-78
105-94
127-434
136-134
139-14¢
143-46

143-127¢
143-333¢

144-42¢
130-42¢
151-33¢
151-68¢
151-97¢

151-162¢
151-213¢

101-29¢
102-80¢
127-390
137-33»
1643-32¢

143-337¢
150-114¢

151-71¢
101-21¢

101-115¢

102-11
105-44¢
116-40
120 -264
133-48¢
137-30¢
138-33
141 -82¢

143-103¢

143-320
144-19¢
146-16
131-16
151-49
151-94

151-143
151-196
154 -37

117-45

101-15
101-108
134-11
146-8

101-25
101-120
102-78¢
105-112
126-26
137-17
141-26
143-46¢
143-129
143-3%7
145-12
150-114
151-39
151-71
151-98
151-166
151-219
101-39¢
102-82¢
127-43¢
137-36¢
143-384

143-331¢
130-117¢

131-74¢

151-172¢

101-25

101-120
102-11¢
105-444
116-40¢
128-41

133-48¢
137-33

138-53¢
141-107

143-103¢
143-320¢

144-21

146-16¢
151-16¢
151-49¢
151-94¢

151-1434
131-196¢
154-37¢
117-45¢

101-154

101-1084

134-11¢
146-8¢

101-25¢

101-120¢

102-80
114-35
128 -26¢
137-17¢
141 -26¢
143-32

143-129¢
143-337#

145-12¢

150-1140

151-39¢
151-71¢0
151-98¢

151-1664
131-219¢
101-102¢

102-840
120-26¢4
137-95¢
143-65¢

143-353¢
150-118¢

151-76¢0

151-1764

101-25¢

101 -120¢

102-78
105-47
117-45
128-41¢
136-122
137-33¢
138-53¢

141-107¢

143-105
143-331
144-21¢
147-12
151-18
151-54
151-95

151-147
151-200
154 -39

143-93

101-19
101-113
134-32
147-8

101-29
101-124
102-80¢
114-35¢
128-41
137-30
141-36
143-52¢
143-140
143-351
146-14
150-117
151-45
151-74
151-99
131-172
152-47

101-106¢

105-264
128-41¢
138-30¢
143-93¢
144 -190
151-16¢
131-94¢

131-182¢

101-29
101-124
102-76¢
105-47¢
117-45¢
129-20

136-122¢

137-36
139-14
143-46

143-105¢
143-3314

144-28

147-12¢
151-18¢
151-54¢
151-95¢

151-147¢
1S1-200¢
15 -394
143-97¢

101-19¢

101-113¢

134-32¢
147-8¢

101 -29¢

101-124¢

102-82
116-40
128-41¢
137-30¢
141-36¢
143-38

143-140¢
143-3514

146-140

150-117¢

151 -45¢
151-749
151-99¢

151-172¢

152-47¢

101-111¢

105-44¢
129-20¢
138-42¢

143-103¢

144-21¢
151-18¢
1351-95¢

151-196¢

101-29¢

101-124¢

102-80
105-39
117-56
129-20¢

136-122¢

137-36¢
139-14¢
143-46¢4
143-127
143-333
144 -28¢
148-14
131-26
151-67
151-96

151-162
151-213
154 -42

143-127

101-23
.01-117
134-50
143-9

101 -39
101-128
102 -82¢
116 -40¢
129 -20
137 33
141-99
143-. 8¢
143-.46
143-353
146-16
150-118
131 -46
151-76
151-100
151-176

101-115¢

105-47¢
129-91¢
138-53¢

143-105¢

144 -284
151 -26#
151 -96¢

151 -200¢

101-39
101-128
102-80¢0
105-59¢
117-56¢
129-91
136-128
137-36¢
141-26
143-52

143-127¢
143-333¢

144 -2084
148-14¢
151-26¢
151-67¢
151-964

151-162¢
151-213¢
154 -42¢
143-127¢

101-23¢4

101-117¢

134 -50¢
148-9¢

101-39¢

101-128¢

102-84
117-4%
129-204
137-33¢
141-5%¢
143-65

143-1464
143-353¢

146-164

130-118¢

151-464
151-76¢

151-100¢
151-176¢

101-120¢

105-59¢
133-27¢
139-14¢

143-127¢

144 -30¢
151-33¢
151-97¢

151-213¢

101-39¢

101-126¢

102-82
105-94
121-25
129-91¢

136-128¢

137-95
141-2¢
143-52¢
143-129
143-337
144-30
150-42
151-33
151-68
151-97

SEQ 0246

151-166
151-219
154 -44

143-129

101-27
101-122
141-10
150-3

101-102
101-138
102-84¢
117-45¢
129-91
137-36
141-61
143-65¢
143-209
144-19
147-10¢0
151-16
151-49
151-94
151-137
151-182

101-124¢

105-94¢
133-35¢
141 -264

143-129¢

144 -420
151-39¢
151-96¢

151-219¢

101-102
101-138
102-82¢
105-94¢
121-254
129-91¢

136-126¢

137-95¢
141-36
143-58

143-129¢
143-337¢

144 -30¢
150-42¢
151-33¢
151-68¢
151-97¢

151-166¢
131-219¢
154 -44¢

143-129¢

101-27¢
101-122¢
141-10¢
150-3¢

101-102¢
101-138¢
105-26
117-56
133-27
137-95
141-61¢
143-93
143-209¢
144-21
147-12
151-164
151-49¢
151-94¢
151-137¢
151-182¢

101-128¢
105-112¢
133-48¢
141-364
143-140¢
145-12¢
151-454
151-99¢
152-47¢
101-102¢
101-138¢
102-84
105-94¢
121-25¢
133-27
136-134
137-95¢
141-364
143-58¢
143-140
143-351
144 -42
150-114
151-39
151-71
151-98
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M$WORD

M$XFER
FANUAL
MEMORY
OPEN
PNT
PNT. ..

PNIB

PNTF
PNTS
PNTX
POINTE
POP

PRINT

PRINTB
PRINTF
PRINTS
PRINTX
PUSH

READBY
READEF
RFLAGS
SETPRI
SETVEC
SLASH
STARS
SvC
TABLE
XFER

151-96¢
151-166¢
151-219¢
1-C94¢
105 - 264
121-28
133-48¢0
137-36
138-53¢
144-19
151-18¢
151-45
151-54¢
151-74
151-137¢
151-166
151-182¢
151-219
154 -42
1-802¢
1-:62¢0
1-;660
1-;71¢
87-1460
87-107¢
101-148
140-34
87-1340
101-148
87-130#
87-142¢
87-138¢
1-:760
87-31¢
121-26
130-33
140-3%
87-96¢
140-36
1-<39¢
1-<79¢
1-=19¢
1-=59¢
87-18¢
122-14
133-12
1-299¢
1->0%¢
1->08¢
1->130
1->18¢
1->240
1->380
1->520
87-71¢6
1-812¢

151-99
151-172
152-47
87-15%¢
105-44
121-25
136-122
137-%
141-93
144-190
151-16¢
151-49%
151-S4¢
151-74
151-137¢
151-166
151-102¢
151-219
154 -42¢
87-15%¢
87-153%¢
87-153%¢
87-153%¢
140-25
101-16
101-15S
141-13
101-16
101-155
102-1%6
141-13
114-40
87-153%¢
102-35
121-%2
130-34
141-58
101-175
141-195
87-153¢
87-153¢
87-153¢
87-153¢
102-30
123-17
133-46
87-133%¢
87-153%¢
87-153¢
87-153¢
87-153¢
87-153%¢
87-153%
87-152¢
97-29
87-153%¢

151-99¢ 151-100 151-100¢ 1351-137
151-1720 151-176 151-1768 1351-182

e7-202¢ 088-11

152-47¢
87-202
105-44
121-25¢
136-122
187-36¢
141 -93¢
144-28
151-26
151-45¢
151-67
151-740
151-143

151-166¢

131-196

151-219¢

154 -44

143-331
143-146

140-29
101-20
101-139
141-21
101-20
101-159
102-256
141-21
114-42
87-192
102-76
122-32
132-
141-81
102-172

102-80
102-78
102-84
102-82
102-69
123-23
135-14

143-46
114-33
143-3351
129-20

87-153
98-33
141-9%¢

105-44
129-91
136-122
157-93
143-103
144-20
151 -26
151-45¢
131-67
151-74¢
151-143

131-166¢

151-196

131-219¢

154 -440
150-42

140-34
101-24
101-172
143-13%2
101-24
101-172
143-132

117-53

102-110
123-62
135-39
141-83
102-182

127-39
141-26
102-104
123-41
136-30

143-52
116-40

137-30

153-13

105-44¢
129-91

1536-122¢

137-9%
143-103
144-28
151-26¢
151-46
151-67¢
151-76

151-143¢

151-172

131-196¢

153-27
154 -46

101-28
102-156
143-311
101-268
120-68
143-311

118-26

102-237
123-70
133-49
141-91
102-219

127-43
141-36
102-108
124-17
137-18

143-58
117-45

139-14

154-13

143-353¢ 146-14¢

88-11
103-94
129-91
156-126
137-93
143-103
144 - 204
131-26¢0
131-46
131-67¢
151-76

131-143¢

151-172

131-196¢

133-27¢
1354 -464

101-38
102-236
150-16
101-38
120-81
150-16

117-32
124-29
133-51
151-203
102-245

145-320
141-59
117-30
125-20
138-21

143-65

143-140

147-100

151-137¢ 151-143
151-182¢ 1351-196

88-11¢
105-94
129-91¢
136-128
137-936

143-103¢

146-14¢
151-33
151 -46¢
131-68
151-76¢
151-147

151-172¢

131-200
133-33
154-48

101-101
114-40
150-23
101-101

150-23

118-28
125-34
134-34

120-32
131-16
141-61
118-21

126-8
139-13

148-12¢

102-9
105-94
133-33
156-12¢8
138-42
143-333
147-10
151-33
131-464
151-68
151-76¢
151-147
151-172¢0
151-200
133-35¢
154 -48¢

150-118¢

1351-143¢
151-196¢

102-9
103-94¢
133-35

1536-128¢

138-42

143-333%
147-10¢
151-33%¢
131-49

151-68¢
131-100

1351-147¢

131-176

131-200¢

153-38
136-14

120-15
126-26
136-135

120-70

151-95

120-24
127-15
140-23

131-147
151 -200

102-9
103-112
133-35
136-134
158-42
143-333¢
148-12
151-33¢
131-49
131-68¢
151-100
131-147¢
151-176
151 -2000
153-38¢
156-14¢

101-118
118-26

101-118

120-35
127-50

136-143

120-»’

151-96

120-26
127-27
141-12

151-147¢
151 -200¢

102-9¢

103-112
133-33¢
136-134
138-42¢

143-333¢

148-12¢
151-39
151-49¢
151-11

131-100¢

151-162

151-176¢

151-213
154 -37

101-123
120-68

101-123

120-41
128-27
157-62

123-59

151-97

120-93
128-14
141-38

151-162
151-213

105-26
105-112
135-48
136-134
138-33

143-5330
130-118¢

131-39
151 -49¢
131-71

1351-100¢

i31-162

151-176¢

151-213
154-37¢

101-127
120-81

101-127

120-96
128-30
138-27

123-67

151-98

120-105
128-19
141-62

SEQ 0247

151-162¢
151-213¢

103-26
103-112¢
133-48
156-134¢
138-33
144-19
131-18
151-39
131-54
151-71¢
151-137

131-162¢6

151-182

151-213¢

154-39

101-137
140-25

101-137

120-108
126-43
139-25

140-28

151-99

120-117
130-17
151-15

131-166
131-219

105-2¢6
121-2%
133-48
137-3¢
138-53
144-19
151-18
151 -39
151-S4
151-71¢
151-1%7
151-162¢
151-182
151-213¢
154-39¢

101-141
140-29

101-141

120-120
1268-435
140-30

140-33

121-14
132-17
151-118
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SEQ 0248

XFERF 1 8166 87-153¢

FERT  1-8000 87-133¢




