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1 GENERAL INFORMATION
1.1 PROGRAM ABSTRACT

The PDP-11 UDAS0-A/KDAS0-Q SUBSYSTEM EXERCISER is a _ standelone
diagnostic written in MACRO-11 that runs under the control of version
2.1 of the POP-11 D:agnostlc Supethsor (XXDP+). This diagnostic
exercises UDASO-A or KDAS0-Q_ disk subsystems and verifies that the
subsystems function properly. Though it will provide the operator all
relevant information returned in the MSCP (Mass Storage Control
Protocol) response packet when s failure occurs, the operstor aa¥
required to use other diagncatics to isolate the FRU ( neld
Replacesble Unit) that failed.

The UDAS0-A/KDASQ-Q SUBSYSTEM EXERCISER uses the MSCP interface to the
KDAS0-Q or UDASO-A disk controller to perform extensive nnput/outgu
operations on all selected SDI (Standard Disk Interface) compatible

disk drives and selected controllers.

The UDAS0-A/KDAS0-Q SUBSYSTEM EXERCISER conalsts of three tests: o
controller verificstion test (TEST } 3ub9¥sten ver fucat.on teot
(TEST 2), and a subsvstem exerciser TE§T
least two controllers. TESTS 2 and ere multi- drnve test t at n'11
support at least two controllers with & maximum of four drives on each
controller, The only test parameters licable to TEST 1 end TEST 2
are the hardware test parameters. Both the software and hardware test
parameters are applicable to TEST 3. The default operation of this
dsa?nostxc progrem is to run TEST 1, then run TEST 2, end then run
Since this diagnostic can only access the customer date eree
on the drives under test, any operations requiring a wuwrite to the
drive should only be wused if the customer data hes been acequately
Egckgd up or, on drives with removable media, a scratch pack is put in
e drive.

TEST 1 (the controller verification test) tests esch of the
controllers’ asbility to initialize corrcctl¥ and pess their self
tests. The memory :n the controller and the data path is verified b
performing extensive maintenance read and write rations to eac
controller. The test will also verify the lbuloty of the host to set
each controller’s characteristics usnng, P. This test does not
perform any operations that use the disk :ves

TEST 2 (the subsystem vernf:catnon test) initializes all of the
controllers and drives under test. It verifies the host's abslvt¥ to
use MSCP to set the dri'es ONLINE and AVAILABLE. It oalso verifie
the subsysten s abili.y to pcrforn read, seek, and date coupare
operations. On any drive that is writesble, this test verifies  the

Page 4
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drive's abil'ty to write and performs data pattern verification on the
data written.

TEST 3 (the subsystem exerciser) initializes the controllers and
brings the drives ONLINE. The exerciser consists of two phases, a
deterministic phase and an operator modifiable phase. the
deterministic phase exercises the subsystem in a manner fixed in the
diagnostic progranm. The operator modifiable phase exercises the
subsystem in a menner determined by the operator. Each Rh.se will
perform extensive simultaneous I/0 operations to all of the drives
under test. The amount of data transferred and the number of
outstanding I/0 operations will be lir ted by the amount of available
memeory on the system.

This R'°9'°“ is designed to haendle sll future disk drives that are
attached to the UUA50-A ¢r KDASO-Q without modifying or rereleasin
the program. This is possible because the disk drives are prograsse
to tell this d:egnostnc.about all their characteristics that meke them
di{fe;:nt f;on other drives, such as number of cylinders, sectors per
cylinder, etc.

The following PDP-11 diagnostic programs are also provided for the
UDASO-A or KUAS0-Q disk subsystenm:

CZUDH - JUDAS50-A/KDAS0-Q Basic Subsystem Diagnostic.
CZUDI - UDAS0-A/KDAS0-Q Disk Drive Exerciser.

CZUDK - UDAS0-A/KDAS0-Q Disk Drive Formatter.

CZuDL - UDASO-A/KDA50-Q Bad Block Replacesent Utility
CXDUB - UDASO-A/KDAS0-Q DEC/X11 Module.

This diagnostic has been written for use with the Disgnostic Runtime
Sarvices software (DRS supervisor). DRS provides the interface to the
operator and to the software environment. For a cumplete description
of the Dnagngstnc Runtime Services, refer to the XXOP+ User’'s Manual.
There is a brief description of the Diagnostic Runtime Services in the
CPERATING INSTRUCTIONS section of this ument.

1.2 SYSTEM REQUIREMENTS

This program was designed using the XXDP version 2.1. The program
requires version 2. or later of XXDP. Run time environments are

Page S
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determined bB the Diagnostic Runtime Serv'ces and may change as new
versions of DRS are developed. Th's program requires the following:

POP-11 processor .

28K words of memory (minimum)

Console terminal L. .

XXDP+ load media containing this progran

One or more UDAS50-A or KDAS0-Q subsystems. The subsystem contronller
must be at the latest hardware and microcode revision level.

Line clock - either Type L or P

The line clock is used for all timed loops in the progrem. If a clock
exists on the system it should be enabled so it can interrupt the
rocessor. The duegnostnc will run on a system with no clock or with
he clock disabled, but will hang whenever an event for which the
pro?rom is waiting does not happen (i.e., a Lime-out error message
will not result).

The XYDP+ load device does not need to remain on-line during the
execution of this diagnostic.

Page 6
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2 PRODUCT GOALS
2.1 PERFORMANCE GOALS

The UDASO-A/KDA50-Q SUBSYSTEM EXERCISER will exercise any SDI
compatible drive. The exerciser will build all MSCP packets needed to
perform I/0 operations to the drives under test. All error recover
and retries are performed by the controller sutomstically. EC
correction and retries can be disabled by the operator. All error
reporting is based on information provided by the MSCP response
gacket. TEST 3 will allow the operator to change the perameters of
he exercise, thereby isolating a possible problem to a specific
region of a drive’'s media. It is the goal of the subsystem exerciser
to gggerate 8s heavy an I/0 load on the controller(s) and drive(s) es
possible.

2.2 FAILSOFT GOALS

When & read, write, or access operastion fails, the exerciser will
dnsgla the following information: the elapsed time to failure, the
controller and drive that the failure occurred on, the LBN of the
feiling sector, and the reason for the feilure.

When the hard error limit for a drive hes been reached, the drive is
dropped from testing and a message will be printed notufxung the
operator that the drive has been dropped. If a_device fatsl error
occurs, the drive is immediately dropped. The error limit has no

effect on device fatal errors.

Unexpected traps will require the operator to restart the disgnostic.
The di stic will restart asutomatically after a power failure as
long as the contents of memory or the hardware configuretion are
unchanged. Otherwise, the operator sust re-boot the system.

2.3 RESTRICTIONS

The UDASO-A/KDAS0-Q SUBSYSTEM EXERCISER will test at least two
controllers at a time, with 8 maximum of four drives per controller.
The nuaber of sectors that can be transferred at & time and the number
of drives and controlelrs that can be simulteneously tested will be
limited by the available memory in the system.

Page 7
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2.4 NON-GOALS

This diagnostic will not replace bad blocks.

This diagnostic will not isolate failing FRUs.

This diagnostic is not intended to be perform disk media verification.
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3 PROGRAM DESCRIPTION

The UDASO-A/KDAS0-Q@ SUBSYSTEM EXERCISER consists of three tests: the
centroller verification test (TEST 1), the subsystem verification test
(TEST 2), end the subsIstcm exerc:ser (TEST 3)." TEST 1 will support
ot least two controllers S 2 and 3 ere multi-drive tests that
nill support at least two controllers with a maximum of four drives on
each controller. TEST 3 will exercise all of the drives under test in
parallel unless restricted by memory. In all of the tests, the size
of the date trensfers, the number of devices simultanecusly tested,
end the number of outstending MSCP commands will be limited b¥ the
amount of host memory aveilable. The defsult opcr.toon of this
dna ootsc grogra- is to run TEST 1, then run TEST 2, and then run
3. _All hardware, softwere, and manuel untcrventuon questions are
asked prior to running the tests. The disgnostic ful { supports all
of the diasgnostic supervisor (DRS) commands, switches, end flegs
(except LOE) which ere listed in ndix A of this document. Since
this duognostuc can only access customer datas ares on the drives
under teo an¥ operations reg:srnng ° urutc to the drive should only
te used f customer tely backed up or, on
drives with remsovable media, & scratch pock is put in the drive.

To run the complete exerciser, the operator loads XXDP+, then types:
R ZUDJAO
or
L ZUDJAO
S
and then at the diagnostic supervisor prompt (DR>), types:

START

If any of the drives are designated a9 writesble, the following
warning message will be printed when the exerciser is started:

CUSTOMER DATA WILL BE DESTROYED ON:
UNIT CONTROLLER DRIVE

XX XX XX XX XXX

Uniess this diagnostic proYr.. is running in unattended mode, the
warning message will be followed with the following question.

ARE YOU SURE CUSTOMER DATA CAN BE DESTROYED (L) N ?
An answer of 'N', the defsult, will halt the diegnostic end allom the

SEQ 0010
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operator to ctange the hardware and software parameters. An answer of
'Y' will silow the diagnostic progrem to continue.

3.1 CONTROLLER VERIFICATION TEST (TEST 1)

TEST 1 is dcsu?ncd to verify that the controlloro to be exercised are

functional s test does not r ors anI operations that use the

disk drives. If any errors occur, the controller on which the error

occurred and all associsted drives will be dropped from further

::stugg . Only the hardware test parameter questions are spplicable to
is tes

First, TEST 1 initislizes all of the controllers to be tested and
causes all internal controiler d».gnostnco to be run. During STEP 1
of the nn|t|.1|zotoon. the urug bit will be set ia the SA
register and wrep esting will be performed The wrep mode
tcotnng will use @ ohlftung inversions date pattern. At the end of

ug mode testing, the controllcro will be re-initielized. In
STEP 3 of the unntnoltzotoon. both the PURGE/POLL test and the HKHOST
MEMORY test wil ?cr'or-cd by thc controilers. In STEP 4 of the
initielization, thc LAST FAIL bit will be clesres and the GO bit will
be set in the SA register. The model number and nugrocode version
number will te obtained from the SA register in STEP 4

After initialization, TEST i peifo~us extensive maintensnce write and
read rations to the controlier to verify the integrity of the

controller’'s memory and the date peth to the_controlier. e test

will write the entire controller memory 34 times using e :hx‘t«ng
inversions date pottcrn then resd ruck the contents of msemo
erform o dete compare on the dite read, The test will trnn'fcr 512
ytes of date in esch mrite or reed optrotnon

F|na116 TEST 1 - :il]l re-initislize the controllers and issue a MNSCP
SET CONTROLLER CHARACTERISIICS command to esch of them . Thcs coasand
will enable “attention messages”. “miwcellanecus arror "Y".
end "this host's error log messsge~“. The host sccess ta-oout

set to 0. The controller ident: ier, herdwere revision number, end
software revision numsber mnill be ~btei-2d from the end packet.

To run Ohli TEST 1 of the dooanoctnc prsasn rator loads XXOPe
snd runs [UDJAO, a3 described in the AN DE PTION section. At
the Jisgnostic supervisor prompt (DR>), the operator types:

STA/TES:1

SEQ 0011




CZUDJAO UDASD-A/KDASU Q SUBSY E MACRO V05.03 Wecnesday 02-Oct-85 16:03 Page 12
USER DOCUMENTATION

UDASO-A/KIASN-Q Subsystem Exerciser User Guide Page 1.
This will cause the oiagnosii. cprogram to ask the hardware ond
software questions. Once the questions have been asked, TEST 1 is
run,

3.2 SUBSYSTEM VERIFICATION TCST (TEST 2)

TEST 2 is dcsnYncd to verify that the disk subsystems to be exercised
are functiona f ery device fatal errors cccur, the drive on which
the error occurred will be dropped from further testing. Controller
errors will resilt in the controller and associated drives beirg
dr from tes. :ng Only the hardwore test caramcter quest.ons are
spplicable to this test.

First, !EST 2 initializes the controllars uuthoutcscrfornung *he .E
sode est. After initializetion, @ CON ROLLE
CHARACT"RISTICS command is issued to each of the caontecllers. This
coanand mll ensble ‘“attention messeges”, "aiscellanecus error log

nessagen’, and "this host's error_ log e o" The host access
timgout will be st to 0. The control identifier, herduere
revision nusber, snd software revision nuaber u|11 be obtained fros
the end packet.

TEST 2 then seis all of thc vco unoer SEOTE"* with the HSCP

ONLINE commend T WRITE sodifier. For esch
drive a MSCP SET WIT CMRACTERIS ICS commend .6 ispusd to suppress
coc'tung.d Drives that ere not to be written are also software write
protec

TEST 2 nill then test the data mg“m the drnn The test
will firex use & MSCP READ with ATA rzgd the firet
logical bleck on each disk. It m 1] then @ USCF ACCESS "
to aeccess 20 b%sclu 1:* tl\ the ACCESS comsend i
outstanding. a MSCP GET STA US comsmend uall be issued to check
the status of thc ACUESS commend.

On any ¢rive that is writesble HSCP ERASE co-md
firgt LBN on esch disk, Hﬁcn io 3 uath DATA
COMPARE commands .uuud to m-lto g of 0 3 the 16
standard data pett rno ﬁh drive undor teat. After perforaing the
write retions, will perfora & MSCP COMPARE HOST OATA commend
on the last block urntton

Once the 1I/0 operstions heve completed, this test will issue the HNHSCP
u\VAILAaLE command for esch drive. Uhen the test completes, all drives
will be svai sble, but not spun domwn,

SeQ 0012
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To run onl; TEST 2 of the qiagngstic proﬂram. the ogerator loads XXDP.
and runs ZUDJRO, as described in the PRUGRAM DESCRIPTION section. At
the diagnostic supervisor prompt (DR>), the operator types:

STA/TES:2

This will cause the diagnostic program to ask the hardware and
software quest ons. Once the quest ons have been asked, TEST 2 is
run,

3.3 SUBSYSTEM EXERCISER (TEST 3)

TEST 3 is designed to extensively exercise the disk subsystem. To the
extent possible, TEST 3 will perform input and output operations to
all of the drives under test simuitaneously. This test will always
attempt to maintsin as high an input/output load on the drives and
controllers as possible. If any errors occur, the action of this test
will be determined by the setting of the software test parameters.
2%; h:rd:are. sof tware. ano manual intervention questions apply to
is test.

First, TEST 3 initielizes the controllers without performing the wrap
mode test. This test will use command and response rings with 4
entries each. After initislizetion, e MSCP  SET  CONTROLLER
CHARACTERISTICS commend is issued to each of the controllers. This
command will enable "sttention messages”, “miscelleneous error log
messages”, and “this host's error log messeges”. The host access
timeout will be set to 0. The controller identifier, hardware
revision number, and software revision number will be obtained from
the end packet.

TEST 3 then sets all of the grives under test onl . C
ONLINE commard with the ENABLE SET WRITE PROTECT modifier. The unit
identifier, media type, 8nd unit size will be obteined for each drive
from the end message. For each drive s MSCP SET UNIT CHARACTERISTICS
command is issued. Orives that are not to be writter are also
software write protected.

ine with the MSCP

TEST 3 then enters the exercisar section of the test which consists of
two phasss, a deterministic phase snd an operator modifisble phase.
The deterministic phase exercises the subsystem in & menner fixed in
the diagnostic program. The operator modifiable phase exercises the
subsystem in a mannsr determined by the operator.

On drives that are writeable, the deterministic phase will

Page 12
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sequent.allx write 128 block segments containing esch of the 16
standard date patterns to the drive.

On all drives, the Jdeterministic phase will then sequentislly read the
first 512 blocks of data from the disk. Dats compare operations will
randomly be performed on the dete read. The MSCP ACCESS commend will
be used to read the remaining blocks of dats on the disk.

The o?grator configurable phase of TEST 3 consists of slternsting read
and (if enabled) write operstions until the test limits are reeched.
Controlier date compare operations sre rgndoal; performed on resd and
write operations. The characteristics of the resd and write
operstions, and the test limite con be modified by the operstor_ b

using the software parameters and manusl intervention questions. TES¥
3 performs thc operator configurable phase until the maximum run time
expires, the error limit e reached on esll selected drives, or the
operator gxgeo CONTROL-C. When the exerciser completes, o summary
message Wi be printed indicating any errors that occurred.

To run onl; TEST 3 of tne qiogngltic proaro-. the oge*.tor loads XXDP.
and runs {UDJRO, es Jescribed in the PRUGRAM DESCRIPTION section. ’t
the diagnostic supervisor prompt (DR>), the operator types:

STA/TES:3
This will cause the disgnostic grogroa to ask the hardware, software,
3

and, if sgelected, the manual intervention questions. Once the
questions have been asked, TEST 3 is run.

5EQ 0014
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4 OPERATING INSTRUCTTONS

This section contains a brief description of the Diagnostic Runtime
Services. For detailed information, -efer to the XXDP liser’'s Manusl.

4.1 COMMANDS

This section lists the Diagnostic Runtime Services commends and gives
a very brief description of them. The XXDP+ User's Manusl has more

details.

COMMAND EFFECT

START Start the diagnostic from an initial state

RESTART Start the disgnostic without lﬂ!tlllillng

CONTINUE Continue o tast that was interrupted (efter tC)

PROCEED Continue from en error halt

EXIT Return to XXDP+ Monitor .

REDIRECT Redirect progras output to a disk file or
line printer.

TIME Set the time of dey or displey current time

RDD Activate a unit for Lesting (all units are
considered to be ective at stert time)

LROP Deectivete a unit .

PRINT Print stetisticel informetion

DsSPLAY Type a8 list of all device information

FLAGS TID‘ the stete of all flage

ZFLAGS Clear sll flege

A commanc can be recognized by the first thrse characters. So you
may, for erample, type "STA" instead of “START*,

4.2 SWITCHES

There are several switches which can be used to modify supervisor
operation. These awitches are uggondod.to the DRS commands. All of
the available switches are listed below with a brief description of
583360” In the descriptions below, a decimal number is designated by
SWITCH EFFECT

- o - R R I L L s

/TESTS:LIST Execute only those tests s~ecified in

SEQ 0015
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the list., L'st ‘s a str’ ng of test
numbers, for example - /TESTS:1:5: 7 10,
This list will cause tests 1,5,7, 8. .10 to
be run. All other tests will not be run,
/PASS:DDDDD Execute DDDDOD passes (DDDDD = 1 to 6400G)
/FLAGS :FLGS Set sgoc:f:od flags.
/EQP : 00000 end of poos mossa s after .V.OK
Basseo onl (00DDN = 1 to 64 )
ZUNITS:LIST YLST/A D/DROP only those un'ts specified

n list., List example UNITS:0:5:10-12
use unuts 0.5,10.11,12 unit numbers = 0-63).
/DEV:DEVICE SpeC|fy the device to which program output

1 be redirected. Output will be pleced
nn a file called COLECT,DAT,
/LPT Redirect program output to the lineprinter.

Example of switch usage:
START/TESTS:1-S/PASS:1000/E0P: 100

SEQ 0016

Page 15

The effect of this command will be: 1) tests 1 thrgugh 5 will be
he

executed, 2) all units will tested 1000 times and 3

end of pess

messages will be printed after each 10X passes only. A switch can be

"/TES:1-5" instead of "/TESTS:1-5",

reco§n|zed by the first three charecters. You may, for exemple. type

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

command.
TESTS  PASS FLAGS EOP UNITS Dev LPT

LR R R R N R R R B R Lk X T I I PR

T X X X X
RESTART X X X X X
CONTINUE X X X
PROCEED X

0P X
D X
REDIRECT X X
IME
PRINT
DISPLAY X
FLAGS
ZFLAGS
EXIT
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4.3 FLAGS

Flags are used to set up certain operational paremeters such as
halting on error. Flags are cleared after a START or RESTART command
unless set using the /FLAG switch. The ZFLAGS command mey elso be
used to clear all flags. With the exception of the START, lhe RESTART
and ZFLAGS commands, no commands affect the state of the flags; they
remain set or cleared as specified by the lest /FLAG switch,

FLAG EFFECT

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

LOE Loop on error (causes program to loop on test)

IER Inhibit all error reports

IBE InhiLit all error rcgorts except
first level (first level conteins
error type, number, PC, test and unit)

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

PRI Direct messages to line printer

PNT Print test number as test execu-es

BOE "BELL" on error . .

UAH Unattended mode (no menual intervention)

ISR Inhibit stetisticel reports

IoV Inhibit grogrul dropping of units

LOT Loop on tes . .

EVL Execute diagnostic evaluation code

See the XXDP+ User's Manual for more detasils on flags. You may
specuf¥ more than one flag with the /FLAG switch. For example, to
cause the nroa~am to loop on error, inhibit error reports end type =
"BELL" on error, you may use the following string:

+rLAGS:LOE:IER:BOE

4.+ EXTENDED P-TABLE DIALOGUE

Whe. you answer the hardware questions, you are building entries in a
tebl: that describes the vices under test. The simplest way to
build vnie £ i~ is to answer all questions for each unit to be
tested. 1f you are testing multngle drives on the same controller,
this becomes tedious since myst of the answers are repetit:ous.

SEQ 0017

[O—
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To illustrate a more efficient method, sup?ose you are testing
UDASO-A with 4 disk drives attached to it hese unite are numbered 0
through 3. There l9 one hardware parameter that can ve x among units,
the drive number. This drive number mag be 0 through 25 Below is a
simple way to build a table for one UDAS0O-A with four units.

& UNITS (D) ?2 4<CR»>

UNIT 1
CSR ADDRESS oF CONTROLLER (0) 172150 7 <CR>
DRIVE @ (D) O R>

WRITE ON CUSTOHER DATA AREA (L) N ? Y<CR>»

UNIT 2

CSR ADDRESS OF CONTROLLER (0) 172150 ? <CR>
DRIVE ¢ (D) 1<

WRITE ON CUSTOHER OATA AREA (L) Y 7 Y<CR»

o

UNIT 3
CSR ADDRESS OF CONTROLLER (Q) 172150 ? <CR»
DRIVE & (D) 1 ? 2<CR>

WRITE ON CUSTOMER DATA AREA (L) Y ? Y<CR>

UNIT 4
CSR ADDRESS OF CONTROLLER (0) 172150 ? <CR>
DRIVE ¢ (D) 2 2 3<CR>

WRITE ON CUSTOMER DATA AREA (L) Y ? Y<CR>

Rs you_ can gee from the above exonglo. the hardware parsseters do not
vary significantly from unit to unit, The grocedure shown is not very

efficient. Also, notice that the default values change when a
non-default response is given,

The Runtime Services can take multiple unit specificetions however.
Let’'s build the same table using the multiple specification feature.

Example 1:
& UNITS (D) ? 4<CR>

UNIT 1
CSR ADDRESS (O) 172150 ? «<CR>
DRIVE # (D) 0 ? 0-3<CR>

WRITE ON CUSTOMER DATA AREA (L) N ? Y<CR»

Example 2:

SEQ 0018
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# UNITS (D) 7 4<CR>

UNIT 1

CSR ADDRESS (0) 172150 ? <CR>

DRIVE ¢ (D) 0 ? 0,1,2,3<CR>

WRITE ON CUSTOMER DATA'AREA (L) N ? Y<CR>

Pages 19

Page 18

ARs you can see in the above dialogue, the supervisor will build ase
many entries as it can with the information given in any one pass
through the questions. In each exemple, four entries are built since
four drive numbers were specified. _The supervisor assumes that the
CSR address is 172150 for each entry since it was specified only once.
In the first example, the "-" construct tells the supervisor to

increment the data from the first number to the second.

drive numbers 0, 1, 2, end 3 were specified.

4.5 TEST QUESTIONS

The following questions are asked by this disgnostic pr
to set up the parameters for the tests. The symbol t
will indicate to the operator ths type of response required.

D - Decimal number
0 - Octal number
L - logical (Y/N)

The value following the response type indication

default value. The defoult velue na; be chosen by enteri

return <CR> to the question. The defaults given
that would appear if the program was just loaded.
be changed, the new value will be

In this case,

ogrn in order
+n the parenthesis

will indicate _the
cerri
re _are_the defoults

Should sny enswer

default until the diagnostic

come t
is re-Ioaded. In the SOFTWARE and MANUAL INTERVENTION questions, the
riew value will be dlsglaycd 88 the default in any subsequent peasses

through the test questions.

4.5.1 HRRDWARE QUESTIONS -

When the diagnostic is started, hardware description tables must be
created for each drive under test. In corder to do this the supervisor

wiil ask the following hardware questions.

SEQ 0C19
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CHANGE HW (L) ?

This question is always asked. If the answer s 'Y' then the other
HARDWARE QUESTIONS will be asked, If the enswer is 'N', the
previousl: defined hardware tables will be used. The hardware tables
can be pre-defined with the SETUP utnlltI'of XXDP+. If the SETUP
utility has not been run, the default values listed below cen be used
to create the hardware table.

¢ OF UNITS (D) ?

It ¢nly TEST 1 is selected, enter the number of controllers to Fe
tested. If TEST 2, TEST or ell of the tests (the default) are
selected, enter the number of drives 1o be tested. Inere is no
default for this question.

The next 3 gquestions are asked for each unit selected:

CSR ADDRESS OF CONTROLLER (0) 17215C ?

Enter the CSR address for controller as addresses by the processor
with memosx management tu-ned off (i.e. an even 16-bit address in the
range 160000 to 177774). The default CSK used is 172150.

DRIVE & (D) 0 ?

Enter the unit number of the drive to be tested. The snswer aust be
in the range of 0 through 254. The default unit nusber is 0. If only
TEST 1 is being used, the defaul® should be texen for this question.

WRITE ON CUSTOMER DATA AREA (L) N ?

This questions is asked to minimize the risk of destroying customer
data. The default answer of ‘N’ to this questior causes the drive to
be write-protected and no write operations will be performed on the
drive. An answer of 'Y’ will designate the drive a. writeable. The
default shouls be selected when only TEST 1 is selected.

4.5.2 SOFTWARE QUESTIONS -

The software questions allow the operator to tailor the operation of

rd

S€Q 0020
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the diagnostic. The software questions only apply to TEST 3.

CHANGE SW (L) ?

This question is always asked. If the enswer is 'Y’ then the other
software questions will be asked. If the snswer is 'N’' then all of
the default values for the test parameters will be used and the test
will begin. If the SETUP wutility is used to pre-define the test
parasmeters, the pre-def ned parameters will be used instead of the
normal defaults.

The following message will be printed if the operator chooses to
change the software parameters:

THE FOLLOWING QUESTIONS APPLY ONLY TO TEST 3:

ENTER MANUAL INTERVENTION MODE (L) N ?

An answer of 'Y’ causes the manual intervention questions to be asked
for TEST 3. An_ aenswer of ‘N, the defsult, csuses the manuel
intervention questions to be skipped. See the MANUAL INTERVENTION
QUESTIONS section for more information on these gquestions.

HARD ERROR LIMIT (D) 1 ?

Enter the number of hard errors that will cause a drive to be d .
Responding to this question with a zero requests that a drive never be
dropped from testing due to exceeding the hard error limit. This
parameter has no effect on device fatal errors. One device fatal
error will cause a drive to be dropped. By defeult, e drive is
dropped from teotung after 1 hard error. A number in the range 0 to
65535 will be accepted.

EXERCISER TIME LIMIT IN MINUTES (D) 60 ?

Enter the time in minutes to run the exerciser, Responding to this
question with a zero indicates that the test will only complete if the
error limit is exceeded on all drives, or_ the og:rotor types o
CONTROL-C. A number in the range G to 65535 will accepted. The
default is 60 minutes.
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MINUTES BETWEEN STATISTICAL REPORTS (D) 15 ?

Enter the time in minutes that will elapse between statistical
reports. Responding to this question with a zero indicates that the
statistical reports are not printed except when the operator types
CONTROL-C and__types PRINT or the test completes. A number in the
range 0 to 65535 will be accepted. the default is 15 minutes. See
the EXERCISE SUMMARY section for a description of the statistical
reports.

PRINT SOFT ERROR MESSAGES (L) N ?

Enter 'Y’ if a _megsage should be printed whenever a soft error occurs.
Soft errors include reporting of MSCP Error Log messages. An answer
of 'N' will cause onlgeneogages for hard errors, data compare errors
and device errors to printed.

DO DATA PATTERN VERIFICATION ON READS (L) Y ?

An answer of 'V’ will cause the diegnostic to compare data read fros
the disk with deta in host memory. The data is first read into host
memory. Using the number in the first word of the block read, the
host builds a block conteining the expected data pattern end compares
that with what was read. Thie pattern verification will fail if the
drive has not been previously written with the stendard disgnostic
data pe .terns listed in the TEST DATA PATTERNS section. If selected,
this ocata comperison will be rendomly performed on read operations.
By default data pattern verification on read operations is performed.

DO DATA PATTERN VERIFICATION ON WRITES (L) N ?

An answer of 'Y' will ceuse the disgnostic to compare data written to
the disk with date in host nQnorz. The deta is firet written to the
disk and then reau_beck by the controller and compared to the host
memory buffer. If selected, this dets comparison will be randosly
performed on write operations. By defeult no dete pattern
verification on write operstions s performed since selecting this
option degrades the data transfer rate.

USE VARIABLE LENGTH TRANSFERS (L) Y ?

Answer 'Y' if the buffers written and/or read from the drives should
be a variasble length. Answer ‘N’ if the buffers should be fixed in

Page 21
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size. The default is variable length buffers.

MAXIMUM TRANSFER SIZE IN BLOCKS (D) 8 ?

Enter the maximum number of sectors to be read/written on one I1/0
operation. If fixed length transfers are selected, the number of
sectors written and read will be equal to the buffer size except when
a read or write of that length is impossible -- such as doing the last
read or write to the end of date srea. If verisble length transfers
are selected, the buffer size is a maximum, 30 the actusl number of
sectors will var¥ from 1 to the buffer size rendomly. The meximum
value for the buffer size is limited by the amount of available memor
in the system. The default meximum transfer size is 8 blocks.
number in the range 1 to 128 will be sccepted.

ENABLE ERROR RETRIES (L) Y ?

An answer of 'Y', the dafsult, will allow retries of 1/0 rations
that result in data errors. n answer Of 'N' will disable retries end
log the error as an uncorrectasble data error.

ENABLE €CC DATA CORRECTION (L) Y ?

Enter 'Y' if ECC should be used to correct data errors during the
test. An answer of 'N’ will cause ECC errors to be trested as hard
errors and retries will be attempted if enabled. B8y defeault, ECC s
used for data correction.

RANDOMLY ACCESS DRIVE (L) Y ?

Enter ‘N’ to sequentially transfer dJate to or from the disk.
Sequential access begins I/0 st the lowest LBN in the first BEGIN/END
set @ continues_sequentially to the highest LBN in the last
BEGIN/END set. Enter 'Y' to trensfer data rendomly throughout the
BEGIN/END sets. By defsult I/0 is perforsed randoaly.

DO DETERMINISTIC PHASE (L) Y ?

The veterministic ghaoc writes the standard data patterns to the
entire disk end then reads back the first 256 KB from the disk. The
remainder of the d:sk is then ACCESSed. The deterministic rphase is
only executed in the first pass through TEST 3. By defsult the

SEQ 0023
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deterministic phase of TEST 3 is performed.

4.5.3 MANUAL INTERVENTION QUESTIONS -

If MANUAL INTERVENTION FOR TEST 3 is selected, the following set of
questions will be asked when TEST 3 begins. fbcoc questions determine
the paremeters that must be set ug_on 8 per-drive basis end are not
applicable to the normal operation of this diegnostic Eraar.n: .The
answers to these questions cannot be supplied using the SET utllnt¥.
Iflltnis d;ognostnc progrem is run in unattended mode, the defeults
Wi used.

A? ;dbcginning of the questions the following messege will be
P :

TEST 3 MANUAL INTERVENTION QUESTIONS:

DATA PATTERN TO USE (D) 0 ?

This question onl -gplieo to drives that are writesble. Enter the
pattern, 0 througg 16, to be used for testing. If pattern nuaber zero
is selected, the test will r $x write each of the sixteen date
patterns. See the TEST OAT TTERNS section for e description of
date patterns 1 through 15 aend default ttern 16. An retor
defined pettern cen be opecified for g. ern 16. The default dete
pattern is 0, all patterns rendomly selected.

If PATTERN O or PATTERN 16 is selected for the drives under test, the
folloning questions are asked:

MODIFY DATA PATTERN 16 (L) N?

Enter ‘Y’ to wodify deta pattern 16. If date pattern 16 is wmodified,
the  deterministic phase of TEST 3 should be run so pattern
veréfncatnon errors don't occur. By defeult the stendard pattern is
ugsed.

HOW MANY WORDS IN PATIERN 16 (D) 17

This question and the questions pertaining to the dats words in
nattern 16 will only be asked if the user desires to modify pattern
16. Enter the number of words in_the pattern. Tha pattern may not
consist of more then 16 words. The following questions will be asked

Page 23
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until all of the words in the pattern are defiied:
DATA WORD %0; Q00000 ?

DATA WORD (0) 000000 ?
DATA WORD (0) 000000 ?

For each drive selected, the following questions will be asked:
THESE QUESTIONS REFER TO UNIT xx CONTROLLER AT xxxxxx DRIVE xxx

TEST OVER THE ENTIRE OISK (L) Y ?
Enter 'Y', the default, if the test is to be run ove~ the entire
customer dato section of the drivas under t ‘N if testing

should be limited to specific BEGIN/END sets. Thc forom questions
le be st:d if the anower is 'N’; " '

NUMBER OF "CGIN/END SETS TO USE (D) % ?

Enter the Mr of BEGIN/END utl to be uoo’ All
%E.tm’ uﬂ : i BEG "3{" onsioti :?tgr?aﬁm“u'
conei i
e area ' f S‘&h& £

date asres. The maxinum ° con be
ifiad for each drive is four. For aesch O ot
selected, the following question will be esked:

STARTING LBN (D) 0 ?
ENDING LBN (0) 0 ?

The valid LBN renge is 0 to thc nxhun in the customer cate
:ru of ta. diok. Sé o ‘ LBNs on duk is not
nown | un rive i i bounds
chocking 9 ngt the drive is bm onr:m'?‘n mding
LBN must be greater thnn or equel to the starting LBN.

”

4.6 START-UP PROCEDURE

To run this progrem:

SEQ 0025

- ape— e
3
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. Boot XXDP+

Type "R ZUDJAO"

Type "STA"

If the hardware parameters need to be changed, answer the

"CHANGE HW” question with "Y" and answer all of the hardwsre
questions. Otherwise, answer the "CHANGE HW” question with “N*,

S W N e

5. If the software parameters need to be changed, enswer the
"CHANGE SW" question with "Y" and answer all of the software
questions, Otherwise, answer the “CHANGE SW” question with "N“.

Below is a sample of terminal dialogue to test two disks on one
controller.

DR>STA/FLA:PNT/PAS: 1

CHANGE HW (L) ? Y

& UNITS (D) 72

UNIT O

CSR ADORESS OF CONTROLLER (0Q) 172150 ?

DRIVE # (D) 0? 0,1

WRITE ON CUSTOMER DATA AREA (L) N ? Y<CR>
CHANGE SW (L) 1t Y

THE FOLLOWING QUESTIONS APPLY ONLY TO TEST 3:
ENTER MANUAL INTERVENTION MODE (L) N ?

HARD ERROR LIMIT (D) i ?
EXERCISER TIME LIMIT IN MINUTES (D) 60 ?

MINUTES BETWEEN STATISTICAL REPORTS (D) 15 ?
PRINT SOFT ERRQOR MESSAGES (L) N ?

ENABLE ERROR LOG (L) N ?

DO DATA PATTERN VERIFICATION ON READS (L) Y ?
DO DATA PATTERN VERIFICATION ON WRITES (L) N ?
USE _VARIABLE LENGTH TRANSFERS (L) Y ?

MAXIMUM TRANSFER SIZE IN BLOCKS (D) 16 ?
ENABLE ERROR RETRIES (L) Y 7

ENABLE ECC DATA CORRECTION (L) Y ?

RANDOMLY ACCESS DRIVE (L) Y ?

5EQ 0026
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DO DETERMINISTIC PHASE (L) Y ?

CZUDJ end of pass 1
number of errors O

OR>

Pege 26
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S ERROR INFORMATION
5.1 ERROR REPQORT FORMAT

The general error formet is shown below. Note that informational
messages do not follow this general fo=mat, because they sre not
errors. In the example below, sll words in lower case letters
ind cate values that are generated st run time,.

CzZupJo 9evcrit¥ err_num ON UNIT unit TST test SUB subtest PC: pc
test_descr CONTROLLER AT csr DRIVE drive RUNTIME nh:mm:ss

error text .

additional_information

severity:
Identifies the severity of error. The four levels of severit
are: ‘SFT ERR' for soft errors, 'HRD ERR' for hard errors, 'DE
FTL' for device fatal errors, and 'SYS FTL' for systes fatel
errors.

System fatal errors (SYS FTL ERR) are used to_report errors that

are fatal to the entire diagnostic progrem. The diagnostic stops
and the supervisor prompt is printed.

Device fatal errors (DVC FTL ERR) are used to nsort errors that
are fatal to_the device (asy bx sither a UDASD-A or KDAS0-Q or
disk drive). Testing stops on that device for the remainder of
the current pass.

Hard errors (HRD ERR) aere unrecoversble non-fetel errors.
Testing will nor-oll{. continue after the printing of the error
unless the hard error limit has been reached.

Soft errors (SFT ERR) indicate a problem was encountered that was
resolved by re-trying the operation or by using ECC.

errnum:
This is the number (decimel) of the error that occured.

unit:
This is the number assigned to each wunit under test by the
duogngstuc gupervisor. Any adds or drops of units should refer
to this number,

test:

Page 27
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This is the test number of the currently running test.

subtest:
This is the number of the currently running subtest.

pc: . . . .
This is the diagnostic program’s program counter at the time of
the error,

testdescr:

This is a brief description of the test being performed when the
error occurred. The description will be one of the following:
TEST  INITIALIZATION, CONTROLLER VERIFICATION, SUBSYSTEM
VERIFICATION, or SUBSYSTEM EXERCISER.

cor:
This is the bus address of the controller's IP register. This is
only printed if the error involves the controller.

drive: . . . )
This is the drive's unit plug number which is on the front panel
gf. the drive. This is only printed if the error involves a disk

rive.

hh:mm:ss: .
This is how iong the diagnostic program has been running.

errortext:

This is the error (in english) that occurred,

additionalinformation: )
This is information to help the operator diagnose the cause of
the problem. The additional information reported depends on the
type of error.

There are three levels of error messages that may be issued 'bl a
diagnostic: general, basic and extended. General messages consist of
the first line of the error. They indicete the name of the
diagnostic, the error type and number, the feiling unit, the test and
subtest being executed, and the mesory eddress of the error call in
the diagnostic. General error messages are alwsys printed unless the
"IER" flag is set.

Baeic error messages consist of at lesst *wo lines of text describing
the error.  The first line reports e neme of the test, the
controller (if any) currently being teste the drive (if en¥) being
tested, and the elapsed time since the program was started. he other

28
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lines report the nature of the error. These are always printed unless
the “IER" or "“IBE" flags are set. These messages are printed after
the associated general message.

Extended error messoges conta’'n supplementary error info.,mation such
as_register contents or good/bad data. These are always printed
unless the "IER”, "IBE" or "IXE" flags are set (section 2.3). These
messages are printed after the associated general error message and
basic error messages.

Sample error message:

CZUDJ HRD ERR Q0038 ON UNIT 00 TST 003 SUB 000 PC: 045416

SUBSYSTEM EXERCISER - CONTROLLER AT 172150, DRIVE S - RUNTIME 0:20:12
DATA COMPARE ERROR DURING DATA PATTERN VERFICAION

LBN: 000123, BYTE OFFSET: 123

DATA EXPECTED: 000000, DATA READ: 121212

Some informational messages are also printed by this programs. They
are one or two lines in length and consist of a time stamp and the
message text. These messages are for informationsl purposes only end
their contents should be self explanitory.

Page 29
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5.2 SPECIFIC ERROR MESSAGES

Following is a list of the error messages that can be printed by the
dfagnostuc program. In the list, some of the numbers that may vary
with execution or program version are shown as lower case words.
These include program counters and runtime. Other numbers, such as
unit number, drive number, UDAS0-A or KDASO-Q address and data in
registers are filled with sample numbers. Additional informatior.
about the error follows the error message.

5.2.1 00002 - TWO UNITS SELECT THE SAME DRIVE -

CZUDJ SYS FTL ERR 00002 ON UNIT unit TST tst SUB sub PC: hostpc

TEST INITIALIZATION - CONTROLLER AT csr, DRIVE drive - RUNTIME hh:mm:ss
INVALID ANSWERS GIVEN TO THE HARDWARE QUESTIONS

TWO UAITS SELECT THE SAME DRIVE

The hardware questions for two units specify the same disk drive. The
program is aborted and returns to the Runtime Services prompt so that
you can change the hardware questions.

5.2.2 00003 MORE THAN 4 DRIVES SELECTED ON THIS CONTROLLER -

CZUDJ SYS FTL ERR 00003 ON UNIT unit TST tst SUB sub PC: hostpc
TEST INITIALIZATION - CONTROLLER AT cor - RUNTIME hh:mm:ss
INVALID ANSWERS GIVEN TQ THE HARDWARE QUESTIONS

MORE THAN 4 DRIVES SELECTED ON THIS CONTROLLER

Up to four physical disk drives cen be attached to a UDASO-A or
KDAS0-Q at one time. The program is aborted snd returns to the
supervisor prompt so that you cen change the hardware questions.

SEQ 0031
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5.2.3 00004 NOT ENOUGH MEMORY TO TEST THE UNITS SELECTED -

C2UDJ SYS FTL_ERR 00004 ON UNIT unit TST tst SUB sub PC: hostpc
TEST INITIALIZATION - RUNTIME hh:mm:ss

NOT_ENQUGH MEMORY TO TEST THE UNITS SELECTED

RESTART PROGRAM AND TEST FEWER UNITS AT A TIME

This program does not limit the number of units that can be tested b;
pecifying a maximum number. What limits the number is the amount o
memory used to store data on each unit. The amount of memory
available to the progrem is inadequate for the the number of units
selected. Start program over and select fewer units.

5.2.4 00005 INVALID BEGIN/END SET SPECIFIED -

C2UDJ SYS FTL ERR 00005 ON UNIT unit TST tst SUB sub PC: h?ot c
SUBSYSTEM TXERCISER - CONTROLLER AT csr , DRIVE drive - RUN IHE hh:mm:9s
INVALID BEGIN/END SET SPECIFIED

BEGIN/END SET SPECIFIES OUT-OF -RANGE LBN.

MAXIMUM LBN: xxxxxx

A begin/end set sfecufied in the manual intervention questions of test
3 sopecifies a LBN that does not exist on the drive under test.
Re-start the program and specify & valid LBN range.

5.2.5 00006 - DATA STRUCTURE CORRUPT -

CZUDJ SYS FTL ERR_ 00006 ON UNIT unit TST tst SUB sub PC: hostpc
tegst_descr - RUNTIME hh:mm:9s

DATA STRUCTURE CORRUPT AT LOCATION xxxxxx. RE-LOAD PROGRAM

A number of data structures ere crested b¥ the disgnostic program. If
the progrem detects a corruption of one of these data structures. this
error will be printed. Please report this error to the maintaining
group since this usually indicates a program bug. Often, the program
will run without error once it has been re-loaded.
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5.2.6 00014 - CONTROLLER IS NO1 SUPPORTEL b THIS D.LAGNOSTIC PROGRAM

CZUDJ_SYS FTL ERR 00014 CN UNIT unit TST tst SUB sub PC: hostpc
TEST INITIALIZATION - CONTROLLER AT csr - RUNTIME hh:mm:ss
CONTROLLER IS NOT SUPPORTED BY THIS DIAGNOS'IC PROGRAM.

THIS PROGRAM REQUIRES A UQSSP DISK TYPE CONTROLLER

CONTROLLER REPORTED MODEL CODE xx

This diagnostic program was des:gned to test any UQSSP disk ¢t Ke
controller though due to the differences in the controllers, onl !
UDA50-A (modules M7435-6) ano KDA50-Q (modules M7164-5) controllers
are Fully sugported The diagnostic will attempt to teat the RC25 and
RQDX1, e rusults are not guarenteed to correct. No
other controllers can be tested bv this dnagnostoc

5.2.7 00021 - FATAL ERROR REPORTED BY CONTROLLER -

CZUDJ DVC FTL ERR 00021 ON UNIT unit TST tst SUS sub PC: hostpc
est descr - CONTROLLER AT cor - RUNTIME hh:mm:ss

FATAC ERROR REPORTED B% CONTROLLER

SA REGISTER CONTAINS: xxxxxx

REPLACE CONTROLLER module MODULE

The controller resndcnt dno?\ostm detected a failure. Thc error is
displayed in the er p.:srul will ott t to determine
which of the controller oards feiled report it i last line
of the error message. A list of the oosublo crror codes and their
meaning are contained in an appendix to this document.

5.2.8 00022 - STEP BIT DYD NOT SET IN SA REGISTER DURING
INITIALIZATION -

CZUDJ DVC FTL ERR 00022 ON UNIT unit TST tst SUB sub PC: hostpe
test_descr - CONTROLLER AT csr - RUNTIME hh:mm

STEP BIT DID NOT SET IN SA REGISTER DURING INITIALIZATION

STEP BIT EXPECTED: xxxxxx

SA REGISTER CCMTAINS:

REPLACE CONTROLLER PQOCESSOR HODULF

The cortroller did not re d as expected duri the initialization
sequence which communicates using data in the SA register. A normal
response from the controller contains cither a STEP bit or en ERROR
bit defined as follows:
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Bit 15 (1000003 Error bit
Bit 14 (040000 Step 4 bit
Bit 13 (020000; Step 3 bit
Bit 12 (010000 Step 2 bit
B8it 11 (004000) Step 1 bit

The expected step bit nor the error bit set within the expected time.

SEQ 0034
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5.2.9 00023 - CONTROLLER DID NOT CLEAR RING STRUCTURE IN HOST MEMORY

CZUDJ DVC FTL ERR 00073 ON UNIT unit TST tst SUB sub PC: hostpc
est _descr - CONTROLLFR AT csr - RUNTIME h
CONTROLLER DID NOT CLEAR PORT COHHUNICATIONS AREA DURING INITIALIZATION
x WORDS WERE TO BE CLEAREC STARTING AT ADDRESS xxxxxx
THE FOLLOWING JORDS NOT CLEARED:
ADDRESS CONTENTS
XXXXXX XXX XXX
XXXXXX XXXXXX

XX XX XX XXXXXX
REPLACE CONTROLLER PROCESSOR MODULE

The controller is to clear the Plﬂg structure (a communications area
used by the controller to talk to the host) in host memory before Step
4 of initislization. I the controller diagnostices did not clear
memory and did not ng en error, then error message 00023 i
displayed. The cortents of each word in memory is set to 177777
before the test. Failure of the controller to clear each word
indicates a faLlt in the address interface to the bus.

5.2.10 00024 - SA REGISTER DID NOT GO TO ZERC AFTER STEP 3 -

CZUDJ DVC FT. ERR €0024 ON UNIT unit TST tst SUB sub PC: hostpe
- CONTROLLER AT cor - RUNTIME hh
SA REGISTER DID NOT GO TO ZERQ AFTER STEP 3 HRITE OF INITIALIZATION
PURGE /PCLL DIAGNOSTICS WERE REQUESTED
SA REGISTER CONTAINS: xxxxxx

During step I of the controller initislization, the host cen test the
PURGE and POLL mechanisa of the controller. To do so the host sets
bitlS of the step 3 dete and sends the datn to tha controller. The
controller must go to_zero end wait_ for the adapter purge co-pletnon
and polling to beaon If the controller never goes to 2zero, the:

error nss:gc is displayed. The controller may have a bey
processor module or the bus maybe broken.

5.2.11 00025 - INCORRECT D/TA RETURNED IN SA REGISTER -

CZUDJ DVC FTL ERR 00025 0> JNIT unit TST tst SUB sub PC: hostpc
scr - CONTROLLER AT _sr - RUNTIME H

INCORRECT DATA RETURNED IN SR REGISTER DURING INITIALIZATION

DATA EXPECTED: xxxxxx

S€Q 0035
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SA REGISTER CONTAINS: xxxxxx
REPLACE CONTROLLER PROCESSOR MODULE

For each step of initialization, specific data is expected to be
displayed in the SA register. 1f the contents of the SA register does
not match the expected data, then error message 00025 is displayed.
Replace controller processor moduls.

SEQ 0036
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5.2.12 00026 - DATA COMPARISON ERROR DURING WRAP MODE TEST -

CZUDJ DVC FTL ERR 00026 ON UNIT unit TST tst SUB sub PC: hostpc
CONTROLLER VERIFICATION - CONTROLLER AT csr - RUNTIME hh:mm:ss
DATA COMPARISON ERROR DURING WRAP MODE TEST

DATR EXPECTED: xxxxxx

SA REGISTER CONTAINS: xxxxxx

REPLACE CONTROLLER PROCESSOR MODULE

The controller can be put into a mode where the SA register acts as o
urog port. While the controlier is in this mode, any date being sent
to the SA register will be displayed in the SA register within o small
period of ine. If the data in the SA register does not match the
data that was sent to the SA register, then error message 00026 is
displayed. Replace controller processor module.

5.2.13 00027 - SA REGISTER DID NOT CHANGE AFTER WRITING 70 IT -

CZUDJ DVC FTL ERR 00027 ON UNIT unit TST tst SUB sub PC: hostpc
CONTROLLER VERIFICATON - CONTROLLER AT csr - RUNTIME hh:am:se

SA REGISTER DID NOT CHANGE AFTER WRITING YO IT IN URAP MODE TEST
SA REGISTER CONTAINS: wxxxxxx

REPLACE CONTROLLER PROCESSOR MODULE

The controller can be put into s mode where the SA register acts os @
nrog port. While the controller is in this mode, eny date being sent
to the SA register_will be displayed in the SA register within o sasll
period of time, If, after the host progres sends date to it while it
was in diegnostic wrap mode, the controller does not chenge the
contents of the SA register, error message 00027 s displayed.
Replace contrcller processor mcdule.

5.2.14 00030 - FATAL ERROR REPORTED BY CONTROLLER -

C2UDJ DVC FTL ERR 00030 ON UNIT unit TST tat SUB sub PC: hostpc
test_descr - CONTROLLER AY cor - RUNTIME hh:mm:se

FATAL ERROR REPORTED BY CONTROLLER

SA REGISTER CONTAINS: xxxxxx

h messoge from the controller firmmare reports sn unexpected failure.
An error code is presented in tne 5A register. See the sppendix for s
list of codes and their meaning.

SEQ 0037
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S.2.15 00031 - CONTROLLER TIMED OUT BY HOST -
CZUDJ DVC FTL ERR 00031 ON UNIT unit TST tet sua sub PC: hostpe
est _descr - CONTROLLER AT cer - RUNTIME hh:mm
C(NTRG.LER TIMED OUT BY HOST, NO PROGRESS MADE ON L OMMAND
The controllcr is required to either lete & command or meke
ess the command within a con roller gspecified timeout

?ngg:ul. If gro ress has not been made on the oldest outstanding
commend, ost essumes the controller has fa.led and drops it from

testing.

5.2.16 00032 - PACKET RECEIVED FROM CONTROLLER WITH UNKNOWN ENDCODE -
CZUDJ pvC FTL ERR 0003< M UNIT unit TST tot SlB sub PC: how'pc
OE ?o Eg LER A RUNTIME hh
EAPQ CKIE)(.‘ERECEIV FROH CDNTQOLLER HITH LNKNOHN ENOCODE
MESSAGE BUFFER CONTAINS
000001 00000

ooooog 000007
000008 00000 m
000015 000016 000017 21
000022 00092 gg
000029 000030 0000 1 0000 2 0000 0000.
A messege packet wes received fm tho controller with eon cndcodo
unknown to the domotuc‘: The endcode is contained in byte 8
ode should be

of the kat. u “valid, a problem report
u.bmttzcto the disgnostic mseintenance grog

5.2.17 00033 - PACKET RECEIVED FROM CONTROLLER WITH UNKNOWN STATUS -
CZU0J OVEC FTL ERR UNIT T tst SUB sub PC: hostpc
pi&:ﬁ?‘gmv r%"gmgzﬂén &"&gmm SHATus
TR o s ot
5 000016 0000%.9 mll ? 0“0%0 :
000029 0000§° 0000%1 m°§2 g‘ 0000%

5EQ 0038
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R message packet was received from the controller with status code
unknown to the diagnostic pfogron. If the status code is valid, o
problem report should be submitted to the diagnostic maintenance
group.

SEQ (L7




CZUDJAQ UDASQ A/KDASO @ SUBSY £ MACRO v05.03 Wednesday 02 Oct 85 16:03 Page 40

USER DOCUMENTATION

UDASO A/KDASO J Subsystem Exerc ser User Guide

5.2.18 00034 - CONTROLLER DETECTED AN INVALTD COMMAND PACKET -

CZUDJ DVC FTL ERR 00034 ON UNIT unit TST tet SUB cub PC: rostpc
test descr - CONTROLLER AT csr - RUNTIME hh:mm:ss
CONTROLLER DETECTED AN INVALID COMAND PACKET
FIELD AT OFFSET xx IS BAD
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 controller has detected invelid dete 'n s commend packet received
from the host. The byte offset of the invalid field is included in
the messayge. This error could be caused aither by » program error or
a system hardware errcr. If the progrem appesrs to be genersting an
nyo id command packet, send a problem report to the disgnost'c
maintenance group.

5.2.19 88(1)32 - PACKET RECEIVED FROM CONTROLLER SPECIFIES UNKNOWN

CZUDJ DVC FTL ERR 00035 ON UNIT umt ST tet sw sub PC: hostpc
test descr  CONTROLLER AT cor - RUNTIME hh:na

PACKET RECEIVED FRO‘! CONTROLLER SPECIFIES uncnom DRIVE

DRIVE UNIT NUMBER:

HES(SXA)GE BLFOFER CONTAINS

000005 000006 00000
0C0008 000009 000010 000011 000012 000013 000014
000015 000016 000017 000018 000019 000020 000021

%%gg 0%3 0000%1 000032 0000@6 54 000035

The controller sent s messege to the host nferencmg drive which
doesn't have an entry in the host progrem's drive dot. tables. The
nessege sent to the host program is clso included in the error
nsur The word et byte offset 4 contsins the drive number
specified. This error cen indicate either @ softwsre or herdusre
error,

Peage 19
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5.2.20 00037 MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS -

CZUDJ DVC FTL ERR 00037 ON UNIT unit TST tst SUB sub PC: hostpe
test descr - CONTROLLER AT csr - RUNTIME hh:mm:ss

MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS

EITHER THE CONTROLLER CSR ADDRESS WAS INCORRECTLY SPECIFIED

OR THERE IS A BUS OR CONTROLLER PROBLEM

A non-existant memory error occurred when the host_ progrem tried to
access the controller IP or SA registers. The controller is at
another (SR address (check the bus selection switches) or the
processor module is broken or the bus is broken,
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5.2.21 00038 - DATA COMPARE ERROR DURING DATA PATTERN VERIFICATION -

CZUDJ HRD ERR__ 00038 ON UNIT unit TST tst SUB sub PC: hostpc
test_descr - CONTROLLER AT csr - RUNTIME hh:mm:ss
DATA COMPARE ERROR DURING DATA PATTERN VERIFICATION
N: xxxxxx, BYTE OFFSET: »xxxxxx
DATA EXPECTED: xxxxxx, DATA READ: xxxxxx

If selected by the operator. data pattern verification is randoml
performed by the program during read operations. The first word o

the block read is checked for a pattern number. The pattern indicated
by the pattern number is generated by the program and the block read
is checked to make sure it contains the correct gottcrn. If the data
read is not the same as the data pattern generated byt the host, this
error will occur. This usually indicates a problem transferring data
between the host and the controller. If the standerd diagnostic date
atterns have not been written to the disk by this progrem or snother
R series disk diagnostic, this test will fail. The standard
diagnostic data patterns are listed later in this document.

5.2.22 00039 - DATA COMPARE ERROR DURING CONTROLLER MEMORY TEST -

CZUDJ DVC FTL ERR 00039 ON UNIT unit TST tst SUB sub PC: hostpc
CONTROLLER VERIFICATION - CONTROLLER AT csr - RUNTIME hh:mm:ss
DATA COMPARE ERROR DURING CONTROLLER MEMOKY TEST

CONTROLLER MEMORY ADDRESS: xxxxxx

DATA WRITTEN: xxxxxx DATA READ: xxxxxx

The controller verification test performs a controller memory test by
ur'tung known data patterns to the controller menorl end then reading
the data back. If the data read is not the seme as the data written
this error will occur. The data pattern used is a floating inversion
pattern. This usually indicates a bad memory location in the
congioller. a controller memory ajidressing problem, or a data transfer
problem.

5.2.23 00041 - MSCP OPERATION FARILED -

CZUDJ DVC FTL ERR 00041 ON UNIT unit TST tst SUB . b PC: hostpc
test_descr - CONTROLLER AT csr, DRIVE drive - RUNTIME hh:mm:ss
operation MSCP OPERATION FAILED

STATUS/EVENT CODE: status

BAD BLOCK REPORTED. LBN: xxxxxx

SEQ 0042
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ADDITIONAL BAD BLOCKS UNREPQRTED

ERROR LOG GENcRATED

MESSAGE BUFFER CONTAINS:
000001 000002 000003 000004 000005 000006 000Q07
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

This error message indicates a MSCP operation has failed. The
operation that failed is indicated in the error message. The status
returned by the controller and the response packet are also displayed.
If bad blocks are detected or an error log message is generated, these
will also be reported to the wuser. For more information on the
information returned by the controller, see the MSCP architectural
specification and the device gservice manuals.

Page 42
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5.2.24 00042 - PREVIOUS FATAL CONTROLLER ERROR -

CZuDJ DVC FTL ERR 00042 ON UNIT unit TST tst SUB sub PC: hostpc
test _descr - CONTROLLER AT csr - RUNTIME hh:mm:ss

PREVIOUS FATAL CONTROLLER ERROR CAUSED THE CONTROLLER AND

THE FOLLOWING ORIVES TO BE DROPPED: x, », x., X,

This error message will be printed after a fatal controller error has
occurred to inform the operator that all of the drives have been
dropped from testing.

5.2.25 00043 - PREVIOUS FATAL DRIVE ERROR -

CZUDJ DVC FTL ERR 00043 ON UNIT unit TST tet SUB sub PC: hostpc
test_descr - CONTROLLER AT csr, DRIVE drive - RUNTIME hh:mm:ss
PREVIOUS FATAL DRIVE ERROR CAUSED THMIS DRIVE TO BE DROPPED

This error message will be printed after a fatasl drive error has
gccggred to inform the operator that the drive has been dropped from
esting.

5.2.26 00050 - ERROR LOG RECEIVED - CONTROLLER ERROR -

CZUDJ SFT ERR_ 00050 ON UNIT unit TST tst SUB sub PC: hostpc

test_descr - CONTROLLER AT csr - RUNTIME hh:mm:ss

ERROR LOG RECEIVED - CONTROLLER ERROR

OPERATION status

STATUS/EVENT CODE: status

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

This error message indicates that a error log message was received
from the controller indicating a controller error has occurred. The
'OPERATION status’ line of the message will tell whether the MSCP
operation_ that caused the error is continuing, wes successful, or
failed, The event code for_the message and the error log message are
reported to the operator. If the operation failed, s error message of
type 00041 will also be printed. Error log messages will only be
reported to the operator if the printing of soft error messages is

SEQ 0044
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enabled in the software questions. More information on the contents

of the error log message can be found in the device's service manual
and in the MSCP architectural specification.
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.2.27 00051 - ERROR LOG RECEIVED - HUST MEMORY ACCES> ERROR -

CZUDJ SFT ERR 00051 ON UNIT unit TST tet SUB aub PC: hostpc
t _descr - CONTROLLER "7 csr - RUNTIME hh:mm:ss

ERRCR LOG RECEIVED - HGST MEMORY ACCESS ERROR

HOST MEMORY ADDRESS: xxxxxx

STATUS/EVENT CODE: status

MESSAGE BUFFER CONTAJNS:
000001 000002 000003 000004 000005 000006 000007
000008 000009 000010 000C11 000012 000013 000014
000015 000016 000017 000018 000019 000020 00001
000022 000023 000024 000025 000026 000027 000028
0C0029 000030 000031 000032 000033 000034 000035

This error message indicates that a error log messege was received
from the controller indicating & host memory access error has
occurred. The memory location being accessed is reported in decimal.
The ‘OPERATION status' line of the message will tell nhether the MSCP
operation that ceused the crror is contnnuung wes successful, or
failed. The event code for the message e error log message are
reported to the operator. If the operatoon failed, a error -eooagc
type 00041 will ealso be printed. Error log messages will be
reported to the operator if the printing of soft error nmessages is
enabled in the software questions. Hore information on the contcnts
of the error log message can be found in the device's service manual
and in the MSCP architectural specificetion.

5.2.28 00052 - ERROR LOG RECEIVED - DISK TRAMSFER ERROR -

czou SFT ERR 00052 ON UNIT unit TST tst SUB sub PC: hostpc
test descr - CONTROLLER AT cor, DRIVE drive - RUNTIME hh:mm:ss

ERROR LOG RECEIVED - DISK TRANSF ER ERROR

RETRY coum: XX Recovenv LEVEL :

STATUS/EVENT CODE: status

MESSAGE BUFFER CONTAINS -
000001 000002 000003 000004 000G05 000006 000007
000202 000009 000010 000011 000012 000013 000014
000015 000016 000017 000018 000019 000020 000021
000022 000023 000024 000025 000026 000027 000028
000029 000030 000031 000032 0G0033 000034 000035

This error measage indicates that e error log msessage was received
from the controller indicating & disk transfer error has occurred.

SEQ On4s
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The retry count and thc re.over¥ level ere reported in decimel. The
'OPERATION status’ line of the messege will tell whether the MSCP

operation that caused the error s contanunng wes successful, or
feiled. The event code for the messege and t o error log message are
reported to the operstor If the operctson esiled, o error message of
type 00041 will also Rruntcd rror lo’ messages will only be
reported to the operator nf the printing of error neosngco is
enabled in the software questions. More information on the contents
of the error log message cen be found in the device's service menusl
and in the MSCP archutectural specification,

5.2.29 00053 - ERROR LOG RECEIVED - SDI ERROR -

CZUDJ SFT ERR 00053 ON UNIT unit TST tet SUB sub PC: hostpc
t_descr - CONTRGLLER AT c.r. DRIVE drive - RUNTIME hh:sm:ss

E 0“ LOG RECEIVED - SDI ERROR

SDI STATUS (R TO L): »xXxXXXX 2XXRXX XXXXXX XXXXXK XKXXXX XXXXXX

000015 000

000022 200023 ooog 00005

000029 000030 0000 1 000032 oooogg oooo%g
This error mess indicates that a error log sessege wes received
from the controller indiceting @ SDI error has occurred. The 12 byte
SDI ctatuc is rcportcd e 6 oc 01 worde. The low order b‘tc is on
right end the high order byte is on the left. The * OPERATION ot.tuo
line of the sessege will tell whether the MSCP operstion_ thet caused
the error is continuing, wes cessful, or failed. The event code
for the message and the aerror log msessege ame ro rted to the
ogerntor If the operation failed, a crror .zto.g: of type 00041 will

so be printed. Error log reported to the
operator if the printing of .qft crror -otsagtn is ensbled in the
software questions. More information on the contents of the error loa
zesss can be found in the device’'s service manusl and ir the MSC
architectural specification.

SEQ 0047
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- 5.2.30 00054 - ERROR LOG RECEIVED - SMALL DISK ERROR -

CZUDJ SFT ERR_ 00054 ON UNIT unit TST tet SUB sub PC: hostpc
test _descr - CONTROLLER AT csr, ORIVE drive - RUNTIME hh:m :8s
ERROR LOG RECEIVED - SMALL DISK ERROR
CYLINDER: xxxxxx
OPERATION status
STATUS/EVENT CODE: status
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 00G033 000034 000035

This error messege indicates that 8 error log message was received
from the controller indicating a small disk error hes occurred. The
cylinder being accessed when the error occurred is reported in
decimal. The 'OPERATION status’ line of the message nill tell whether
the operation that ceused the error is contcnu'ng. nas
successful, or failed. The event code for the messsge end the error
log message are reported to the gporotor. If the operetion failed, a
error message of type 00041 will also be Rr1ntgd.. Erros log sessages
will only be reported to the operator if the printing of soft error
messages is ensbled in the softwere questions. More inforsation on
the contents of the error loE message can be found in the device's
service manual and in the MSLP architectural epecification.

5.2.31 00060 - AVAILABLE ATTENTION MESSAGE RECEIVED -

CZUDJ OVC FTL ERR 00060 ON UNIT unit TST tst SUB sub PC: hostpc
test descr - CONTROLLER AT csr, DRIVE drive - RUNTIME hh:mm:9s
AVAICABLE ATTENTION MESSAGE RECEIVED

DRIVE UNDER TEST BECAME UNIT-AVAILABLE

This error mess indicates that e drive that was selected for
testing unexpectedly beceme ‘UNIT-AVAILABLE'. This indicates_en
unexprcted fault in either the controller or the disk drive. This
error will result in the Jrive being dropped fros testing.

5.2.32 00061 - DUPLICATE UNIT ATTENTION MESSAGE RECEIVED -
CZUDJ DVC FTL ERR 00061 ON UNIT unit TST tst SUB sub PC: hostpc

SEQ 0048
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test_descr - CONTROLLER AT csr, DRIVE drive - RUNTIME hh:mm:es
DUPLICATE UNIT ATTENTION MESSAGE RECEIVED
DUPLICATE UNIT NUMBER DETECTED B8Y CONTROLLER

This error message indicates that the controller detected two or more
drives with the same unit number. The controller will dissble both
drives and the unit will be dropped from testing.

SEQ 0049
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6 PERFORMANCE AND PROGRESS REPORTS

A summary will be printed out whenever one of three condit ons are
met: the operator CONTROL-C's, then types 'PRINT', a test completes
or the time limit between summaries expires.

The exercise su-n-r‘Auill consist of a header and two tables, o
SUBSYSTEM I/0 SUMHARY and a DRIVE ERROR SUMMARY, The header will
contain the time and date of the report, and the the elapsed time
since the diagnostic was started.

The SUBSYSTEM I/0 SUMMARY will contain the following information:

Controller CSR . L.

Controller unique identifier

Orive name =

Drive unique identifier .

Number of bytes written (cortroller and drive)

Nusber of bytes reed (controller and drive)

Nusber of bytes accessed (drive only) .

Nusber of bytes that have completed dats compares (drive onl;)
Nusber of blocks containing ECC correctable date (drive only

The DRIVE ERROR SUMMARY consists of the following information:

Unit number

Drive neme )

Drive media serial number

Drive status ]

Number of herd/device fatal errors
Number of dste check errors

Nusber of soft errors

SEQ 0050
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The format for the exercise summary is as follows:

TEST x IN PROGRESS - RUNTIME: hhhh:mm:es
SUBSYSTEM I/0 SUMMARY:

CTRLR DRIVE UNIQUE BYT; BYTES BYTES BYTES  ECC
CSR  NAME IDENTIFIER WRITTEN READ ACCESSED COMPARED DATA
172150 1234567890123456

01 13 9§0K 923K
DUO_ 05 02 5678301234567890 456V 26M 456M 258K 0
05 02 65432109876543521 4561 am 456M 128K 1

ORIVE ERROR SUMMARY:

UNIT DRIVE VOLUME HARD/FATAL DATA CHECK §°¢T
¢ NAME SERIAL ¢ ERRORS ERRORS ER RS
0 DWW 0 0 0
1 Du252 0000123456 (DROPPED) i 8 0
Note drive DU252 which h.t been d when s drive has been
1 alweye notafuod in the sumssry thet the

dropped, the rator wi
drive has boeno?d:oppod

In thc 'BYTES' fnclh. i? the byte rr through 999, the
flc °339."‘. th ectual nusber o t . I the byts count is froa

the byte count indic ﬂc f knlebytq.
uhuch will be du'g:tod by tun $ 'K" ; count ie
1,000,000 or higher byte coun mdcc n the number o segabytes,
which will bs dn-mhd by o trailing ™

1f the operstor roquntod on intsrval betwaen mrnn. tho interval
is mesgured froa -u-?r For exemp ¢ 15 minute
mt rval ie uloctod bctum sunseries, snd ot 14 amu&u the operator

ONTROL -C ;c then types SUMMARY, the next summary will not occur for 15
-on sinutes.

SEQ 0051
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7 GLOSSARY

*CIS”

Commercial Instruction Set. An extension to the standerd PODF-11
instruction set designed to increase string man pulation
oerformance.

“EIS”

Extended Integer Instructions. An extension to the standard

POP-11 instruction set designed to improve the performasnce of

Sgct.indualtleger math functions. The instructions are ASH, ASHC,
. an .

”FRU"

Field Replaceable Unit, The smallest element of a device under
te:;l that can be replaced in the field to resolve a device
problem.

"IP Register”
The IP register is one of two 1/0 p.ge registers used for
communication between the host and the controller. The IP

resistcr allows the host to initiate a controller initislization
and allows the host to initiate polling by the controller.

“LBN~

Logical Flock Number. Address of a sector on & disk drive where
the LBN can be in the range 0 - (number_of_sectors_on_drive - 1).

’ "SCP »

Hass Storege and Control Protocol. This is s protocol that is
used by a host processor to communicete with s disk controller %o
perform disk 1/0 operations snd I/0 control functions.

“Revectored Sector”

Page S1

SEQ C.5%¢
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A sector that was found to be bad by e ther the surfece checker
in menufacturing, the SDI formatter during formatting, or @ disk
drive controller during normal use. The sector ‘s marked as bed,
end a good secto™ assigned to replece it.

“SA Register”

One of twe I/0 poge registc-s used for communication between the
controller and the host. The SA register is used by the
controlle- to provide data, status, snd error information to the
host . it is elso used by the host to provide parameter
informat ‘on and bus adaptor purge status to the controller.

“S0I’

Stenderd Disk Interface. The interfece between the disk
controller and the disk drive. The SOI defines the ph;s.col
connection (SI), protocol and functions that cen be performed
using the connection,

uSIn
Storage Interconnect. One of four physicol connections from o
disk controller to a disk drive.

*Targeted Unit Under Test”
The smallest unit farthest away from the processor to which a
diegnostic cen be directed.

“UQSSP*
UNIBUS/QBUS  Storsge Systems Port. UQSSP  defines the
initislizetion se ce for the controller snd the transport

sechanism for the MSCP and DUP messages gosocd between the host
and the controller over the UNIBUS or Q-BUS.

Pege S2
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DRS COMMANDS

Only the first three letters ore needed for each command, the rest of the
lettars are ignored. This is shown above by lower case letters.

The description above is intended to be an introduction onlx. for

8 detailed description of these commands, see the XXDP./SUPR USERS

MANUAL CHQUS??.

STArt stert the diegnostic and initisljze
REStert stert the diagnostic and do not initialize
CONtinue continue diegnostic at test that was
interrupted by o tC
PROceed continue from en error halt
ADD sctivate a unit for testing
DROp desctivate 8 unit
0ISpley print a list of device information
rLAgs print status of all flegs
ZFLa reset all flags .
PRIn print statistical information
EXIt return to XXDP+« runtime monitor
REDirect redirect output to specified device
DRS COMMAND SWITCHES
/TES:test-list execute only the tests specified
/PAS : ddddd execute ddddd passes (ddddd = 1
. to 64000)
/FLA:flag-list set cified flags
/EQP :ddd rcport end of pass after eesch
L. ddddd passes (ddddd = 1 to 64000)
/UNI:unit-list cog:and will affect only specified
units

SEQ GGS4
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/DEV:device
/LPT

DRS FLAGS

device to which ouput is re-directed
r:d rect output to lineprinter

halt on error - control is returned to DRS
loop on error

inhibit all error reports )

inhibit all error reports except first level
(first level contains error type, number, PC,
test and unit)

inhibit extended ¢rror reports (those called
by PRINTX) . .

direct messages to line printer

print test number as test executes

"bell” on error . .
unattended mode (no menual intervention)
inhibit statistical reports

inhibit program dropping of units

execute autodrop code

loop on test

execute evaluation on error

Page A-2

SEQ 0055
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100001 - Envelope/Packet read error (?aritz or timeout)

100002 - Envelope/Packet write error (parity or timeout)

100003 - Controller ROM and RAM parity error

100004 - Controller RAM parity error

100005 - Controller ROM parity error

100006 - Ring read error (par|g¥ or timeout)

100007 - Ring write error (parity of timeout)

100010 - Interrupt mester failure

100011 - Host access timeout

100012 - Credit limit exceeded

100013 - Q-bus master error

100014 - Dnagnostgc controller fatal error

100015 - Instruction Loop timeout

100016 - Illegal virtual circuit ID

100017 - Interrupt write error . .. .

100020 - Maintenance read/write invalid rcgnon identifier

100021 - Maintenance write load to non-loadable controller

100022 - Controller RAM error (non-parity)

100023 - INIT sequence error L

100024 - High-level Rrotocol incompatibility error

100025 - Purge/poll hardware failure . _

100026 - HMapping register read error (parity or timeout)

100027 - Hagp:ng option unsupported

104000 - Fatal sequencer error

104040 - D PROC ALU test error .

104041 - D PROC ROM parity test error / Timeout test error

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

105105 - D PROC RAM buffer error

105152 - D PRQC SDI error

105153 - D PROC write mode, wrap SERDES 16 error L

105154 - D PROC read mode, SERDES 16, 10 RSGEN and ECC circuitry error

SEQ 0056
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142300

ERROR CODE SUMMARY (OCTAL) Page B-2

U PROC ALU test error / DFAIL test error / Unexpacted trap error
U PROC control reg test error .

U PROC garnty error set erroneously / CROM parity test error
Unexpected trap - abnormal termination of diagnostics

U PROC Loﬂ/Antglog RAM checksum error

U PROC ROP parity test error

STEP 1 data error (MSB wasn't set)

U PROC RAM parity error

PROC RAM buffer error

EP 2 INIT error

EP 3 INIT error

A test error

EP 4 INIT error

SEQ 005~
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TEST DATA PATTERNS

In order for CZUDJO to be able to perform a Jdata compare on a sector read,
it must be able tc determine the gattern that was written in the sector.
If the sector was not Rreviously written by CZUDJO, the stendard diagnostic
data patterns must have been written to the disk by a previously run
diagnostic.

Following is a list of the data patterns used by CZUDJO in the read ond
write subtests. Each of the data patterns is preceeded by one word that
contains the pattern number replicated four times. The data patterns will
be replicated throughout remaining words in the sector.

PATTERN O This pattern number is used to indicate any

pattern number 1 to 16 chosen at random.
PATTERN 1 Hords in pattern sequence - 1

Sequence (octal) 105613

Sequence (binary) 1000101110001011
PATTERN 2 Words in pattern sequence - 1

Sequence (octal) 31453

Sequence (binary) 0011001100110011
PATTERN 3  Words in pattern sequence - 1

Sequence (octal) 30221

Sequence (binary) 0011000010010001

SEQ 0058
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PATTERN 4 Words in pattern sequence - 16 (shifting ones)

Sequence (octal) 000001, 000003, 000007, 000017,
000037, 000077, 000177, 000377,
000777, 001777, 003777, 0077177,
017777, 037777, 077777, 177777

Sequence (binary) 8000000000000001

o (=0 = (= o =t ot s o

1
1
1
1
1
1
1
1
1
1

1= e = =t et b i o et e

1
11111111111°111%
PATTERN 5 Words in pattern sequence - 16 (shifting zeros)

Sequence (octal) 177776, 177774, 177770, 177760,
177740, 177700, 177600, 177400,
177000, 176000, 174000, 170000,
160000, 140000, 100000, 000000

Sequence (binary) 11111110

1111111100
CLAL IGL:LJLIOM
] 10000

{ a4

.An“néooooo
1111111110000000
‘bjb w

0000000000

St it b
-

-4

L
1111000000000000
1110000000000000
1100000000000000
1000000000000000

Ll adass
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PATTERN 6 Words in

Sequence

Sequence

PATTERN 7 MWords in
Sequence
Sequence
PATTERN 8 Words in

Sequence

Sequence

€000000000000000

pattern sequence - 16 (3-2-1-1-1)
gOOQOO. 000000, 000000, 177777,

(octal)

(binary)

77777, 177777, 000000

000000

177777, 177777, 000000, 177777,
000000, 177777, 000000, 177777

1111111111113111
000000000000

1111111111144114
0000000000300000
1111111111111111

pattern sequence - 1

(octeal)
(binary)

133331
1011011011011001

pattern sequence - 16 (3-2-1-1-1)

(octal)

(bi )
rnary 0

052525, 032525, 032525
123252, 123232, 032525, 052525,
125252, 125232, 052525, 1 .
052525, 125252

-

052525, 125252,

0101010101010101

. 125252 .
23252

Page C-3

SEQ 0060
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TEST DATA PATTERNS

PATTERN 9

PATTERN 10

PATTERN 11

PATTERN 12

1010101010101010
1010101010101010

0101010101010101
1010101010101010
0101010101010101
1010101010101010

Words in pattern sequence - 1

Sequence
Sequence
Words in

Sequence

Sequence

Words in

Sequence
Sequence

Words in pattern sequence - 16 (ripple one)

(octal)
(binary)

pattern sequence - 16 (3-2-1-1-1)
(octel) 026455 026455, 026455, 151322,
151322, 151322, 026455, 026455,
026455, 151322,
026455, 151322, 026455, 151322

(binary)

(octel)

155554
1101101101101100

151322, 151322,

0010110100101101
00

00
110100101101001¢

pattern sequence - 1

066666

(binery) 0110110110110110

Page C-4

SEQ 0061
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TEST DATA PATTERNS

PATTERN 13

PATTERN 14

Page C-5

Sequence (octal) 000001, 000002, 000004, 000010,

000020, 000040, 006100, 000200,
000400, 00100¢, 002000, 004000,
010000, 020000, 040000, 100000

Sequence (binary)

0000000000000001
0000000003000010

00100000
0100000000000000
1000000000000000

Words in pattern sequence - 16 (ripple zero)

Sequence (octal)

Sequence (binary)

1717776, 177775,
1117187

1111111111111310
1111111111111101
11111111111810141
1111111211110141
1111111111101111
1111111111041111
1111111110111111
1111111101111313
1111111011341111
1111110111111111
11ix1011111*1111
1111011111111113
1110115111111144
1101111111111111
1011111141111111
0111111111111111
3

177773, 177767,
177677, 177577,
175177, 173177,
1311, ormm

5FQ 0062
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TEST DATA PATTERNS

PATTERN 15

PATTERN 16

Sequence (octel) 155555,133333,155555

Sequence (binery) 1101101101101101
1011011011011011
1101101101101101

Words in pattern sequence - 3

Sequence (octel) 155555,133333,066666

Sequence (binary) 1101101101101101
1011011011011011
0110110110110110

This is the retor selectable date pattern.

See the TEST 2 SOFTWARE QUESTIONS section for more

information. As a default, when the program is

started pattern 16 i9 defined ot 1 word of zeroes.

Words in defeult pattern sequence - 1 (zeroes)

Sequence (octal) 000000

Sequence (binary) 000000G000000000

Page C-6

SEQ 0063
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1 .NLIST BEX,CND
g .SBTTL REVISION HISTORY
4 it
5 ; REVISION HISTORY:
6 ; REV. AO - JFM - 2-0CT-85
7 : THIS PROGRAM IS A PDP-11 DISK SUBSYSTEM EXSRCISER DESIGNED TO
a : EXERCISE ANY KDASO-Q@ CR UDASO-A D1SK SUCSYSTEM RESIDING ON A
13 : POP-11 SYSTEM, TH1S IS THE ORIGINAL VERSION OF THIS PROGRAM.
11 '
12 oo
12 ; CONDITIONAL ASSEMBLY FLAGS
ig 000001 ) DEBUG=1 : 1sDEBUG MODE
17 000000 .ASECT
13 ; JENABL AMA ; THIS IS USED WITH LINKER
19 .ENABL ABS, AMA ; USE THIS WITHOUT LINKER
20 002000 . . 2000 ;
21
4

SEQ 0C64
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.SBTTL MACRO DEFINITION SECTION

L X2

PUSH - PUT DATA ON THE STACK

ARGUMENTS:
A - DATA TO BE PUT ON THE STACK

.MACRO PUSH A

IRP B, <A>
MoV 8,-(SP) ; PUSH B ON STACK

.ENOM

"ENDM  PUSH

L X3

POP - REMOVE DATA FROM THE STACK

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

.MACRO POP A

s ®s me we 0s e

IRP B, <A>
MOV (SP)+,B ; POP STACK INTO B

.ENOM

"ENDM  POP

: ASSUME - CHECK VALIDITY OF PROGRAM ASSUMPTIONS

"MACRO ASSUME FIRST.CONOITION,SECOND
[TF COMITION <FIRST>  (SECOND>

I
.ERROR ;BAD ASSUME OF <¢FIRST> CONDITION <SECOND>

END SIZE

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

END - TERMINATES THE DEFINITION.

ITEM - ENTRY IN THE TABLE. ANY NUMBER OF ITEM LINES CAN APPEAR.
NAME - THE NAME OF T+ SYMBOL BEING EQUATED TO TKE INDEX. THE INDEX

.ENDC
"ENOM  ASSUME

1" MACRO DEFINITIONS FOR GLOBAL EQUATES

; THESE MACROS ARE USED TO DEFINE INDICES INTO A TABLE
; CALLING SEQUENCE MUS| BE

: TABLE

; ITER  NAME  BYTES  COMMENT

: ITEH  NAME  BYTES  COMMENT

: ITEM  NAME  BYTES  COMMENT
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s ®e @c we @s me

.MACRO TABLE
TINDEX
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ALWAYS STARTS AT ZEROQ.
BYTES - THE SIZE OF THE VALUE TO BE STORED 37 Eg” INDEX IN BrTES.

SIZE  (OPTIONAL) THE SIZE OF THE TABLE IN
TINDEX  KEEPS TRACK OF THE INDEX VALUE AND WIL. BE EQUAL TO THE 31ZE

OF THE TABLE AFTER THE END STATEMENT.

=0

.ENDM  TABLE

.MACRO ITEM NAME dYTES COMMENT
NAME « TINDE X

INDE ; COMMENT
TINDEX=TINDEX.BYTES
LENDM  ITEM
.MACRO END SIZE COMMENT
.IF N8 SIZF
S12€- TINDEX ; COMMENT
ENDC

.ENDM END

fge
3

LAk




CZUDJAO UDASQO A/KDASO Q SUBSY E MACRO V0S.03 Wednesday 02-Oct 8% 16:03 Puge 66
PROGRAM HEADER

1 D= Pt et Pt Pt s P s Pt et e
O P =2t et bt Pt s Pt Pt i
[l =2V 1. TNT. YU F YINTNTY.Y

122

Pt et Pt P s Pt
NN NN
[ QU P Y77 ST

002000

002000

.SBTTL

s,

*e

LENAME: :

PROGRAM HEADER

LMCALL SVC
SvC i INITIALIZE SUPERVISOR MACROS

IF STRUCTURED MACROS ARE TO BE USED, ".MCALL STRUCT" AND STRUIT-
MUST BE ADDED TO INITIALIZE THE STRUCTURED MACROS.

; LIST INSTRUCTIONS, SHIFTED RIGHT
0 : LIST TEST TAGS, SHIFTED RIGHT

0 : LIST SUBTEST TAGS, SHIFTED RIGHT
0 ; LIST GLOBAL TAGS, SHIFTED RIGHT
0 : 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 BE MINUS-ONE WILL CAUSE
;ggNgYPaN§§gNgR58 NOT BE LISTED. THE SYMBOLS MAY BE CHANGED AT ANY

THE PROGRAM HEADER IS THE INTERFACE BETWEEN
THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR.

THE FOLLOWING ARE THE OPTIONAL ‘HEADER' ARGUMENTS:

"RGUMENT OPTION

BGNRPT REPORT CCDE

BGNSH SOFTWARE TABLE

BGNSFT SOFTWARE TABLE QUESTIONS
BGNAU ADD UNIT CODE

BGNOU DROP UNIT Cope

ERRTBL ERROR TABLE

BGNSETUP ASSEHBLED P TABLES

ALL ALL OF THE ABOVE

NONE NONE OF THE ABOVE

POINTER ALL

THE "HEADER* ARGUMENTS ARE: NAME, REV PATCH, LONGEST TEST
TIME, TYPE, PRIORITY, RESTORE, AND X
*TYPE* = O FOR SEQUENTIAL DIAéNOSTIC AND = 1 FOR EXERCISER.

S5eQ G

“PRIORITY* INITIAL PROCESSOR PRIORITY OF THE DIAGNOSTIC (DEFAULT IS 0).

"RESTORE* = O TO RESTORE XM AND = i1 NOT TQ RESTORE X
“XM" = O FOR SMALL MONITOR AND = 1 FOR EXTENDED HONITOR

’ ; TEST S

HEADER CZ2UDJ,A,0,0,1,PRIO
:DIAGNOSTI

.ASCII /C/
LASCII 72/

7.1,1
C NAME
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002002 125
104

002003
002004 112
002005 000
002006 000
002007 000
002010
002010 101
002011
002011 060
002012
002012 000001
002014
002014 000000
002016
002016 065214
002020
002020 065344
002022
002022 002134
002024
002024 002144
002026
002026 066462
002030
002030 000000
002032
002032 000000
002034
002034 000001
002036
002036 000000
002040
002040 002124
00c042
002042 000340
002044
002044 000000
002046
002046 000000
002050
002050 004
002051 001
002052
002052 000000
002054 000000
002056
002056 000000
002060
002060 007142
002062
002062 054534
002064
002064 000000

L$SPCP::
L$HPTP::

L$SPTP::

LSLADP::

L$STA: :

L$CO::

LsDTYP::
L$APT: :

L$OTP::
L$PRIO: ;

L4ENVI::
L$EXPL::

L$MREV::

LSEF::

L$SPC::
L$DEVP:
L$REPP:
L$EXPS:
L$EXPS::

LASCII /u/
ASCIT 7D/
"ASCIT /J/
BYTE 0
BYTE 0
BYTE 0
;REVISION LEVEL
ASCII /A/ .
ASCII 79/
;NUMBER OF UNITS
JMORD  T$PTHV
;LONGEST TEST TIME
MORD ©
;POINTER TO H.W. QUES.
WORD  L$HARD
;POINTER TO S.W. QUES.
WORD  L$SOFT
;PTR. TO DEF. H.W. PTABLE
WORD L.$HW
;PTR. TO S.W. PTABLE
WORD  L$SW
:DIAG. END ADDRESS
JHORD  LSLAST
;RESERVED FOR APT STATS
JWORD ©
WORD O
: ;DIAGNOSTIC TYPE
WORD 1
;APT EXPANSION
WORD
PTR. TO DISPATCH TABLE
.MORD  L$DISPATLH
;DIAGNOSTIC RUN PRIORITY
WORD  PRIO
JORD ;FLAGS DESCRIBE MOW IT WAS SETUP
;EXPANSION WORD
WORD O
: :SVC REV AND EDIT &
.BYTE  C$REVISION
‘BYTE  CS$EDIT
:DIAG. EVENT FLAGS
JMORD O
'WORD O
.WORD
: ; POINTER TO DEVICE TYPE LIST
JHGRD  L$DVTYP
: ;PTR. TO REPORT CODE
JHORD  L$RPT
JHORD 0

SEQ oF -
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PROGRAM HEADER

153

000000
062634
062632
000000
007162
104035
002156
060364
062612
062610
060356
000003
000000
000000

L$AUT::
L$OUT: :
L$LUN: :

L$DESP::
L$LOAD::

LS$ETP::

L$ICP::
L$CCP::
L$ACP: :
L$PRT::
L$TEST::
L$OLY::
L$HIME: :

.WCRD
.WORD
.WORD
.WORD
.WORD
EMT

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

0
;PTR. TO ADD UNIT CODE
L$AU
LsDU ;PTR. TO DROP UNIT CODE
0 ;LUN FOR EXERCISERS TO FILL
;POINTER TO DIAG. DESCRIPTION
L$DESC
;GENERATE SPECIAL AUTOLOAD EMT
E$LOAD
;POINTER TO ERRTBL
L$ERRTBL
:PTR. TO INIT CODE
L$INIT
iPTR. TO CLEAN-UP CODE
L$CLEAN
;PTR. TO AUTO CODE
L$AUTO
iPTR. TO PROTECT TABLE
L$PROT
5 ; TEST NUMBER
0 ;DELAY COUNT
0 :PTR. TO HIGH MEM

SEQ 0069
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DISPATCH TABLE

165

000003

062636
063212
063304

.SBTTL DISPATCH TABLE

+ e

THE DISPATCH TABLE CONTAINS THE STARTING ADDRESS OF EACH TEST.
ARGUMENT OF  DISBATCH: INOLCATES THE NOWBER OF HARDUARE TEST
IN THE DIAGNOSTIC. £STS

DIgPATCHBS
L$DISPATCH;: :

WORD  T1

.WORD T2

.WORD T3

SEQ 007¢
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000003

172150
000200
000000
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.SBTTL

HER 4
’
'
.
’
*
'
$--

LS$HW:
DFPTBL

L10000:

DEFAULT HARDWARE P-TABLE

THE DEFAULT HARDWARE P-TABLE CONTAINS DEFAULT VALUES OF

THE TEST-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE

IS IDENTICAL TO THE_STRUCTURE OF THE HARDMARE P-TABLES,

AND IS _USED AS A "TEMPLATE” FOR BUILDING THE P-TABLES.
ggEcéCTUAL P-TABLE BUILT AT RUN TIME IS STORED IN SUPERVISOR

BGNHW  DFPTBL
.WORD  L13000-L $HW/2

WORD 172150 ; CONTROLLER CSR ADDRE.S
.NORD 0. : DRIVE PLUG NUMBER
WORD 0. ; WRITE ON DRIVE (0=NO)
ENDHW

SEQ 007!
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SOFTWARE P-TABLE

186 .SBTTL SOFTWARE P-TABLE
188
X

189 H THE SOFTWARE TABLE CONTAINS VARIQUS DATK USED BY THE
190 : PROGRAM AS OPERATIONAL PARAMETERS. THES: PARAMETERS ARE
191 : SET UP AT ASSEMBLY TIME AND MAY BE VARIED %Y THE OPERATOR
192 : AT RUN TIME. THIS TABLE UNLIKE THE HARDWAR: TABLE, WILL CONTAIN
%32 ; THE ACTUAL VALUES ENTERED BY THE OPERATOR.
195
196 002142 BGNSW  SFPTBL

002142 000005 .WORD  L10001-L$SW/2

002144 LeSW::
197 002144 SFPTBL::
198 002144 000001 .WORD 1. : HARD ERROR LIMIT
199 002146 000074 .WORD  60. ; EXERCISER TIME LIMIT
200 002150 000017 .MORD  15. ; MINUTES BETWEEN REPORTS
201 002152 000010 .WORD 8. ; HAXIMUM TRANSFER SIZE IN BLOCKS
585 002154 000764 .WORD  tB80000000111110100 ; SINGLE BIT QUESTIONS
204 002156 ENDSHW

002156 L10001:
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GLOBAL EQUATES SECTION

WAS ISSUED

) DIAG IS GOOD OF EXTENDED ENVIROMENT

585 .SBTTL GLOBAL EQUATES SECTION
209 XX
210 : THE GLOBAL EQUATES SECTION CONTAINS PROGRAM EQUATES THAT
5%5 : ARE USED IN MORE THAN ONE TEST.
213
214 002156 EQUALS
: BIT DIFINITIONS
100000 BIT15== 100000
0000 8IT14s= 40000
020000 BIT13== 20000
010000 BIT12== 10000
004000 BIT11== 4000
002000 BIT10== 2000
001000 8I709== 1000
010400 8IT08+> 400
60200 8IT07e= 200
000100 8IT06== 100
000040 BITOS=» 40
000020 BIT04== 20
000010 BIT03=» 10
0004 BIT02s» 4
000002 BITOlss 2
000001 BITO0== 1
001000 BI79== BIT09
000400 8IT3== BITO0S
000200 8IT7=« BIT07
000100 BIT6=» BITO06
000040 BITS== BITOS
000020 BIT4== BITC4
000010 BIT3== BITO3
0004 8IT2== BITO2
000002 BIT{== BITO1
000001 a:ro-~ 8IT00
: EVENT FLAG OEFINITIONS
; EF32:EF17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION
; BIT POSITION IN SECONG STATUS WORD
000040 &F .START== 32, : (100000) START COMMAND WAS ISSUED
000037 EF .RESTART==  3§. : (040000) RESTART COMMAND WAS ISSUED
000036 EF .CONTINUE==  30. ; gozoooog CONTINUE COMMAND
000035 EF .NEWs== 29. : (010000) # NEW PASS HAS BEEN STARTED
000034 EF .PWR== 2s. ; (004000) A POWER-FAIL/POWER-UP OCCURRED
000033 EF XM=+ 27, ; (002000
i PRIORITY LEVEL DEFINITIONS
000340 #n:o7-- 340
000300 PRIO6== 300

SEQ 00732
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GLOBAL EQUATES SECTION

000240 PRI0S== 240
000200 PRINA== 200
000140 PRIO3== 140
000100 PRIO2== 100
000040 PRIO1== 40
000000 PRIOO== 0
:OPERATOR FLAG BITS
000004 EVi=s= 4
000010 LOT== 10
0000: ) ADR== 20
000040 IDYs= 40
000100 ISR== 100
000200 UAM== 200
000400 BOE== 400
001000 PNT== 1000
002000 PRI== 2000
004000 IXE== 4000
010000 I8E== 10000
020000 IER== 20000
040000 LOE== 40000
100000 HOE== 100000

220
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CONTROLLER BIT DEFINITIONS

260 000001

265 000007
000070

c68 000200
269 003400

274 100C00

.SBTTL

$A.MSE
SA.CHE

&r.STE
3A.CTP

CONTROLLER BIT DEFINITIONS

S4 REGISTER UNIVERSAL READ BITS
= 100000
00
= 010000
= 004000
SA REGISTER ERROR STATUS BITS
= 003777
SA REGISTER STEP 1 SEND BITS

o388
R S88%R
88888

= 000400
= 004000

8
S
8

g
8

SA REGISTER STEP 2 SEND BITS

= 000001
177776
SA REGISTER STEP 2 RESPONSE BITS

SA REGISTER STEP 3 SEND BITS

017171717
= 100000

SA REGISTER STEP 3 RESPONSE BITS

; ERROR INDICATOR
: STEP

TATUS BIT
TATUS 817
TATUS BIT
TATUS BIT

w
—
m
©
i
unnmm

ERROR CODE

INTERRUPT VECTOR (DIVIDED BY 4)
INTERRUPT EMABLE DURING INIT
MESSAGE RING LENGTH

COMMAND RING LENGTH

WRAP BIT

BI
STEP - MUST ALWAYS BE WRITTEN A ONE

; LSB OF MESSAGE RING LENGTH

s wa ws we w2 @e

. o

LS8 OF COMMAND RING LENGTH

NON SETTABLE INTERRUPT VECTOR
ADDRESS B

22 BI1 us
ENHANCED DIAGNOSTICS
HAPPIMS BIT

SOECIAL 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

STEP ECHO
CONTROLLER TYPE

HIGH ORDEP MESSAGE RING BYTE ADORESS

PURGE POLL TEST ENABLE

5€Q 0075
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CONTROLLER BIT DEFINITIONS

000177
000200
000400

éa.
SA.INE
%A,

.GO
.LFC
8s

VCE
NVE

T

MCV
.CNT

= 000177
= 000200
» 000400

003000

SA REGISTER S1EP 4 SEND BITS

= 000001

= 000002

= 000374

SA REGISTER STEP 4 RESPONSE BITS
= 000017

* 000360
003400

16:03 Page 71-1

INTERRUPT VECTOR ECHO
INTERRUPT ENABLE ECHO
VECTOR NOT PROGRAMMABLE
RESERVED

GO BIT TO START CONTROLLER FIPMWARE
LAST FAILURE CODE REQUEST
BURST LEVEL

CONTROLLER MICROCODE VERSION
CONTROLLER TYPE
RESERVED

SEQ 0076
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HOST COMMUNICATION AREA DEFINIIONS

300 100000
301 040000

305 000000

307 001000
308 177760

SBITL

RG. UWN
RC.FLG
H

b1k
TAPE

cup
MAINT

HOST COMMUNICATION AREA DEFINIIONS

COMHAND/MESSAGE RING BIT UEFINITIONS

= 100000 i SET WHEN CONTROLLER OWNS RING
= 040000 ; FLAG BIT

CONNECTION ID & MESSAGE TYPE NUMBERS
0 - DISK CIRCUIT, SEQUENTIAL MSG

0 H
400 ; 1 - TAPE CIRCUIT, SEQUENTIAL MSG
%99960 ; 2_- DUP CIRCUIT, SEQUENTIAL MS

G
177760 - MAINT. CIRCUIT, MAINT. MSG

b}

SEQ 0077
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COMMAND PACKET OPCODES OEFINITIONS

.S8TTL

-
*
*

THE END FACKET FLAG 70 T
COMMAND' S

FLAG (I.€
PACKET coufnvns THE SUM OF
EXCEPTION OPZNDE SHOWN ABOVE (I.E

A4 (b ot Ui U (O Gl G N N G
D 0= 0= it s ot pot P ot ot gt
OVB® IO NEBULIN-O

COMMAND PACKET QPCODES DEFINITICNS

e me We we we B B ®e @ we

321

32 ENCODED AS FOLLOMWS:

12 000 IMMEDIATE COMMANDS

324 001 SEQUENTIAL (QMMANDS

325 010 NON-SEQUENTIAL COMMANDS THAT
ggg 100 NON SEQUENTIAL COMMANDS ThAT
328

329 000001 0P.AB0 - 01 ;
330 00002n OP.ACC = 2C :
331 000010 OP.AVL = 10 :
332 000021 oP.CCO = 21 :
333 000040 oP.CHP = &0 :
334 000013 OP.DAP = 13 :
335 000022 0P ERS = 22 :
336 000023 P.FLU = 23 :
337 000002 gP.GCS = Q2 ;
338 000003 oP.Gi'S = 03 :
1319 000011 oP.ONL = 11 H
340 000041 OP.RD = 41 H
341 000024 OP.RPL = 24 :
342 0G0004 0P.SCC = 04 i
U3 000012 oP.SUC = 12 i
344 000042 OP.WR = 42 H
345 000030 P.MRD = 30 :
346 000031 0P .MWR = 31 i
347 000200 OP.END = 200 ;
148 000007 oP.SEX = 7

349 000100 CP.AVA = 100 ,
350 000101 oP.OUP » 101 ;
ggé 000102 OP.SHC = 102 :
§§2 : COMMAND MODIFIERS

u i

355 020000 MD.CSE = 020000

156 040000 MD.CHP = 040000

357 100000 MU.EXP = 100000

358 010000 MD.ERR = 01000C

159 004000 MD.SCH = 004000

360 002000 MD.SCL = 002000

361 000100 MO.SEC = 000100

362 000400 MO.SER = 000400

363 000200 MD.SSH = 000200

%64 000100 MD.WBN = 000100

5EQ G078

NOTE: END PACKET OPCODES (ALSO CALLED EWCWES) ARE FORMED BY ADDING
THE COMMAND OPCOOE. A_READ

FOR EXAMPLE,

END PACKET CONTAINS THE VALUE 0P .RD.OP.END IN ITS OPCODE
FIELD, TO-E INVALID COMMAND END PACKET CONTAINS JUST THE END PACKET
END) IN ITS OPCODE FIELD. THE SERIOUS EXCEPTION END
THE EPO PACKET FLAG PLUS THE SERIOUS

., OP.SEX+OP.END) IN ITS OPCODE FIELD.

COMMAND OPCODE B8ITS 3 THROUGH S INDICATE THE COMMAND CLASS, WHICH IS

DO NOT INCLUDE A BUFFER DESCRIPTOR
D0 INCLUDE A BUFFER DESCRIPTOR

ABORT COMMAND
ACCESS COMMAND

AVAILABLE COMMAND

COMPARE CONTROLLER DATA "OMMAND
COMPARE HOST DATA COMMAND

BETERMINE ACCESS PATHS COMMAND

ERASE COMMAND

FLUSH COMYAND

GET COMMAND STATUS COMMAND

GET_UNIT STATUS COMMAND

ONLIME COMMAND

READ COMMAND

REPLACE_COMMAND

SET CONTROLLER CHARACTERTSTICS COMMAND
SET_UNIT CHARACTERISTICS COMMAND

WRITE COMMAND

HAINTENANCE READ COMMAND

MAINTENANCE WRITE COMMAND

END PACKET FLAG

SERIOUS EXCEPTION END PACKET

AVAILABLE ATTENTION MESSAGE

DUPLICATE UNIT NUMBER ATTENTION MESSAGE
SHADOM COPY COMPLETE ATTENION MESSAGE

CLCAR SERIOUS EXCEPTION
COMPARE

EXPRESS REQUEST

FORCE ERROR

SUPFRESS CACHING (HIGH SPEED)
SUPPRESS CACHING (LOW SPEED)
SUPPRESS ERROR CORRECTION
SUPPRESS ERROR RECOVERY
SUPPRESS SHADOWING
WRITE-BACK (NON-VOLATILE)
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“s e Bs We We We W W= & Wwe e % @

ws as we wa

ar we we we we s @

@s B @ ev @s @ ®e @s

WRITE BACK (VYGLATILE)

WRITE SHADOW SET ONE JNIT AT A TIME
ALL CLASS DRIVERS

SPIN-DOWN

FLUSH ENTIRE UNIT

VOLATILE ONLY

NEXT UNJT

ALLOW SELF DESTRUCTION
IGNORE MEDIA FORMAT ERROR
CLEAR WRITE-BACK DATA LOST
SET WRITE PROTECT

SHADOW UNIT SPECIFIED
PRIMARY REPLACEMENT BLOCK

BLOCK REPORTED
8.0 BLOCK UNREPORTED
OR OG GENERATED

S EXCEPTION

ENABLE ATTENTION ME,
ENABLE MISC. ERROR L
ENABLE QTHER HOST'S
ENABLE THIS HOST'S E
CNTRLR INITIATED BAD

SHADOWING
576 BYTE SECTORS

SAGES

0G MESSAGES

ERROR LOG MESSAGES
RROR LOG MESSAGES
BLOCK REPLACEMENT

CGMPARE READS
COMPARE WRITES
CNTRLR INITIATED

: WRITE-BACK (NON- VOLATIL%

: WRITE PROTECT (HARDWARE

WRITE PROTECT (SOFTWARE QR VOLUME)

+ 576 BYTE SECTORS
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COMMAND PACKET OFFSETS

410

»
[y
——

LA

=0 4t pt ot 0 Pt pt pe
L -1 DT YU F ¥ NY

020016

000040
000042

.SBTTL

DO e DDV V=t Versr s DDV Voo vt Voo e+ DVVUT VUV e o

LUNFL
.DVPH

.CPSP

.RBN

. VRSN
.CNTF

TIME

.RGID
.RGOF

COMMAND PACKET QFFSETS

GENERIC COMMAND PACKET OFFSETS

= 0. ; COMMAND REFERENCE NUMBLR

= 4, ; UNIT NUMBER

* 8. ; OPCODE

= 10. ; MODIFIERS

s 12. i BYTE COUNT

= 16. ; BUFFER DESCRIPTOR

= 16. i  BASE ADDRESS

= 18, ; EXTENDED ADORESS

= 28, : LOGICAL BLOCK NUMBER

ABORT AND GET COMMAND STATUS COMMAND PACKET OFFSETS

= 12, i OUTSTANDING REFERENCE NUMBER
ONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET QFFSETS

= 14, i UNIT FLAGS

= 28, ; DEVICE DEPENDENT PARAMETERS
= 32, ; SHADOW UNIT

* 34, ; COPY SPEED

REPLACE COMMAND PACKET OFFSETS

= 12. : REPLACEMENT BLOCK NUMBER
SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSETS

= 12, ; MSCP VERSION

= 14, i CONTROLLER FLAGS

= 16. ; HOST TIMEOUT

« 20. ; QUAD-WORD TIME AND DATE
MAINTENANCE READ AND MAINTENANCE WRITE COMMAND PACKET OFFSETS
. 28. : REGION ID

» 32. ; REGION OFFSET

509 L~
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END PACKET OQFFSETS

.SBTTL END PACKET OFFSETS

= VOV VOVOOVO0= = =

VOV OUYGQe 2> VVODOVOUVOOsrscer VUV UVVOVUOVDOUOOVOODOUOOV0ee oc =c T~

GENERIC END PACKET QFFSETS

* 0. ; COMMAND REFERENCE NUMBER
=4, 3 UNIT NUMBER

= 8, ; OPCODE (ALSO CALLED ENDCOOE)
* 9, ; END PACKET FLAGS

= 10. : STATUS

= 12. ; BYTE COUNT

= 28. ; FIRST BAD BLOCK

ABORT AND GET COMMAND STATUS END PACKET OFFSETS

= 12, ; QUTSTANOING REFERENCE MUMBER
= 16. ; COMMAND STATUS

GET UNIT STATUS END PACKET OFFSETS

* 12. ; MULTI-UNIT COOE

= 14, ; UNIT FLAGS

= 20. : UNIT IDENTIFIER

= 28. i MCDIA TYPE IDENTIFIER

= 32, ; SHADOW UNIT

= 34, : SHADOW STATUS

= 36. : TRACK SIZE

= 38. ; GROUP SIZE

= 40. : CYLINDER SIZE

= 42, i UNIT SOFTWARE VERSION

= 43, i UNIT HARDWARE VERSION

= 44, ; RCT TABLE SIZE

= 46, ; RBNS / TRACK

= 47, i PCT COPIES

ONLINE AND SET UNIT CHARACTERISTICS END PACKET AND AVAILABLE
ATTENTION MESSAGE OFFSETS

= 12, ; MULTI-UNIT CODE

= 14, : UNIY FLAGS

= 20, ¢ UNIT IOENTIFIER

= 28, ; MEDIA TYPE IDENTIFIER

= 32, : SHADOW UNIY

- 34, : SHADOH STATUS

= 36. : UNIT SIZE

= 40. ; VOLUME SERIAL NUMBER

SET CONTROLLER CHARACTERISTICS END PACKET OFFSETS

=12, ; MSCP VERSION

= 14, ; CONTROLLER FLAGS

= 16. : CONTROLLER TIMEQUT

= 18, ; CONTROLLER SOF TWARE VERSION
= 19. ; CONTROLLER HARDWARE VERSION
= 20. ; CONTROLLER ID

SEQ 0081
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END PACKET OFFSETS

507
508
509

wv
iy
(=]

(LIVIVIV IV IV, 1V,
o =0 =0 p—o -0 p-o po
NN B LN

518
9

LV VLV VIV o o
A

ST.

STATUS AND EVENT CODE DEFINITIONS

= 37 :
= 40 i
= 0 ;
=1 ;
= 2 :
s 3 H
- § H
s 5 H
= 6 H
s 7 H
= 10

= 11 :
= 12 H
= 13 H
s 37 :

STATUS / EVENT CODE MASK
SUB-CODE MWL TIPLIER
SUCCESS

INVALID COMMANG

COMMAND ABORTEC
UNIT-QFFLINE
UNIT-AVAILABLE

ME
WRITE PROTECTED
COMPARE ERROR

: DATA ERROR

HOST BUFFER ACCESS ERROR

; CONTROLLER E
: Dna'E ERROR
; MESSAGE FROM AN INTERNAL DIAGNOSTIC

SEQ 008¢
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ERROR LOG M.SSAGE OFFSETS

526
527
528
529
530
531 000000
532 000004
533 000006
534 000010
535 000011
536 000012
537 000914
538 000024
539 000025
540 000026
541 000030
542 000030
543 000040
544 000041
545 000042
546 000042
547 000043
548 000044
549 000050
S50 000054
551
552
553
554 000200
355 000100
556 000001
597
558
559
560 000040
561 000100
562 000200
563 000400
S64 001000
565 010000
566
5617
568
569 000000
570 000040
511 000100
S72 000400
573 000200
574
315
576
s 000240
578 000300
579 000400
580 000440

.SBTTL ERROR LOG MESSAGE OFFSETS

; ERROR LOG MESSAGE OFFSETS
L.CRF = 0.
L.UNIT = 3.
L.SEQ = 6.
L.FAT = 8.
L.FLGS = 9.
L.EVNT = 10.
L.CNTI = 12.
L.CSVR = 20.
L.CHVR = 21.
L.HLN = 22.
L.UNTI = 24.
L.BADR = 24.
L.USVR = 32.
L.UHVR = 13,
L.LVL = 3.
L.SCY. = 3.
L.RTR? = 35,
L.VSER = 36.
L.HOCD = 40,
L.S0I = 4a.
; ERROR LOG FLAGS
LF . 000200
LF.CON = 000100
LF . 000001
; SUBCODES FOR ST.SUC
§C.SPI = 40
SC.STC = 100
SC.0UP = 200
SC.AOL = 400
SC.S0L = 1000
SC.ROV = 10000
: SUBCODES FOR ST.OFL
SC.UN = 0
SCINVL = 40
SC.I0P = 100
SC.DIS = 400
SC.DUP = 200
; SUBCODES FOR ST.MFE
§C.576 = 240
SC.FCT = 300
C.RCT = 300
SC.RBN = 4430

e BE WE Ge VL We T2 W Ve Ve WS Ve WE Ve VT o VL Ve Wo ®a

COMMAND REFERENCE NUMBER
UNIT NUMBER

SEQUENCE NUMBER

FORMAT

ERROR LOG MESSAGE FLAGS
EVENT CODE

CONTROLLER ID

CONTROLLER SOF TWARE VERSION
CONTROLLER HARDWARE VERSION
MULTI-UNIT CODE

BUS_ADDRESS
UNIT SOF .WARE VERSION
UNIT HARDWARE VERSION
LEVEL

CYLINDER

RETRY

VOLUME SERIAL NUMBER
HEADER CODE

SDI INFGRMATION

OPERATION SUCCESSFUL
OPERATION CONTINUING
SEQUENCE NUMBER RESET

SPIN-DOWN IGNORED
STILL CONNECTED
DUPLICATE UNIT NUMBER
ALREAD Y ONLINE

L ONLINE
READ ONLY (VOLUME FORMAT)

UNIT UNKNOWN OR ONLINE OTHER CTRLR

SEQ 0083

E MOUNTED OR DRIVE DISABLED

NO_VOLUM

UNIT INOPERATIVE

UNIT DISABLED 8Y FIELD SERVICE
DUPLICATE UNIT NUMBER

DISK FORMATTED WITH S76 BYTE SECTORS

FCT CORRUPT
RCT CORRUPT
NO RBN AVAILABLE
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ERROR LOG MESSAGE OFFSETS

S81 :
ggg : SUBCODES FOR ST.WPR
584 020000 SC.HWP = 20000 ; UNIT IS HARDWARF WRITE PROTECTED
ggg 010000 SC.SWP = 10000 : UNIT IS5 SOFTWARE WRITE PROTECTED
gg; ; SUBCODES FOR ST.DAT
589 000000 $C.FOR =« 0 ; TORCED ERROR
590 000100 SC.HDR = 190 ; INVALID HEADER
591 000140 SC.DSY = 140 : DATA SYNC NOT FOUND
592 000200 SC.CEC = 200 ; CORRECTABLE ECC ERROR
593 000340 SC.UEC = 340 ; UNCORRECTABLE ECC ERROR
594 0400 SC.1EC = 400 : 1 SYMBOL ECC ERROR
595 000440 SC.2EC = 440 : 2 SYMBOL ECC ERROR
595 000500 SC.36C = 500 ; 3 SYMBOL ECC cRROR
597 000540 SC.36C = 540 ; 4 SYMBOL ECC ERROR
598 000600 SC.SEC = 600 : S SYMBOL ECC ERROR
599 000640 SC.6EC = 640 ; 6 SYMBOL ECC ERROR
600 000700 SC.7€C = 700 ; 7 SYMBOL ECC ERROR
28% 000740 SC.8€C = 740 ; 8 SYMBOL ECC ERROR
283 ; SUBCODES FOR ST.HST
605 000040 $C.0TA = 40 ; ODD TRANSFER ADDRESS
606 000100 SC.08C = 100 : 0DD BYTE coun1
607 000140 SC.NXM = 140 : NON-EXISTANT MEMORY
608 000200 5C . 200 : HOST MEMORY PARITY ERROR
2?9 000240 SC.IPT = 240 : INVALID PAGE TABLE ENTRY
) H
215 ; SUBCODES FOR ST.CNT
613 000040 §c.505 = 40 ; SERDES OVERRUN OR UNDERRUN
614 000100 SC.EDC = 100 ; EDC ERROR
615 €00140 IIC = 140 ; INCONSISTANT INTERNAL CONTROL
616 000200 SC.IEE = 200 ; INTERNAL EDC ERROR
617 200240 . 240 ; LEST ADAPTOR CARD PARITY ERROR INPUT
618 000300 SC.LPO = 300 : LEST KDAPTOR CARD PARITY ERROR,OUTPUT
619 000340 SC.CIP = 240 ; "CABLE IN PLACE” NOT ASSERTED
620 000400 » 400 : CONTROLLER OVERRUN OR UNDERRUN
2%% 000440 SC.CME = 440 ; CONTROLLER MEMORY ERROR
ggz ; SUBCODES FOR ST.DRV
625 000040 $C.CT0 = 40 : DRIVE COMMAND TIME OUT
626 000100 SC.XME = 100 ; CONTROLLER DETECTED XMISSION ERROR
627 000140 SC.POE = 140 ; POSITIONER ERROR
000200 SC.LRW = 200 : LOST RESD/MRITE READY
629 000240 DCD = 240 : DRIVE CLOCK DROPQUT
630 000300 SC.LRR = 300 : LOST RECEIVER READY
631 000340 SC.ODE = 340 ; oa:vs DETECTED ERROR
632 000400 SC.PSE = 400 : PULSE OR STATE PARITY ERROR
633 000500 SC.PRO = 500 =mmmumonawommmmemm
634 000550 SC.DOFT = 550 ; DRIVE FAILED INITIALIZATION
635 000600 SC.0IT = 600 : DRIVE IGNORED INITIALIZATION
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ERROR LOG MESSAGE OFFSETS
636 000640 SC.RRC = 040 ; RECEIVER READY COLLISION
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CONTROLLER TABLE DEFINITIONS

681
682 002156

EAA8 48 A A

.SBTTL CONTROLLER TABLE DEFINITIONS

L 4
L 4

CONTROLLER TABLE DEFINITIONS

SELECTED FOR TESTING. TABLES ARE CONTIGUOUS.
MARKED BY A WORD OF ZEROS.

THE NUMBER OF TABLES IS CONTAINED IN CTRLRS.

IN THIS PROGRAM,

NOTE: BYTES ARE GIVEN IN DECIMAL

WS e WY B¢ B We Ve BT W4 Ve WO B TV VO Vs Ve WS We W W G Ve VI V! Bo wo W Ws Wy

CT.UNT = 000077 : LOGICAL UNIT NUMBER MASK

CI.VEC = 000777 ; YECTOR ADORESS MASK

CT.BRL = 007000 i BR LEVEL MASK

CT.AVL = BIT15 : SET WHEN NOT AVAILABLE FOR TESTING
CT.ON = BIT1i4 ; SET IF DONE GENERATING PACKETS
CT.HSG = BITi3 ; SET IF INTERRUPT RECEIVED

CT.IOC = 81712 ; SET IF TESTING 1/0 COMPLETED
CT.0I = BITi1 ; SET IF CONTROLLER HAS UQSSP DIAGS
CT.DET = BIT10 ; SET IF DETERMINISTIC PHASE NOT DONE
CT.MRW = 8IT08 ; MAINTENANCE OPERATIONS IN PROGRESS
TABLE : START A TABLE DEFINITION

ITEM C.IPR 2 <BUS_ADDRESS OF Ip REGISTER>

ITEM C.UNIT 2 <UNIT NUMBER TO TEST>

ITEM C.VEC 2 <VECTOR ADDRESS>

ITEM C.CTO 2 <CONTROLLER TIMEQUT PERIO0D>

ITEM C.JSR 2 <INTERRUPT SERVICE ROUTINE FOR CONTROLLER>

ITEM C.JAD 2 <THESE TWO WORDS LOADED WITH [JSR RO

ITEM C.FLG 2 <FLAGS>

ITEM C.ORO 2 <POINTER TO DRIVE TABLES>

ITEM C.DRL 2 <IF ZERQO, NO DRIVE TABLE EXISTS>

ITeEM C.DR2 2

THE FIRST TABLE IS POINTED YO BY THE CONTENTS OF CTABS.

C.CINT ) COMMAND INTERRUPT INDICATOR

fres mEemcswrcermecrrTevcaccs T m s s e e, me .-
C.RINT ) RESPONSE INTERRUPT INDICATOR

S L . e
C.RRNG ; MESSAGE (RESPONSE) RING
C.CRNG § """"" COMAND RING

ONE TABLE WILL BE SET UP BY INITIALIZATION SECTION FOR EACH CONTROLLER
THE END OF THE TABLES IS

BELOW IS A DESCRIPTION OF THE HOST COMMUNICATIONS AREA WITH ONE
DESCRIPTOR IN EACH RING. THE DESCRIPTION OF THE COMMAND PACKETS
IS CONTAINED IN THE MESSAGE ENVELOPE BUFFER DESCRITPTION LATER

3 2 BYTES

) 2 BYTES

§ 16 BYTES

; 16 BYTES

CNTSRV)>

SEQ 0086




CZUDJAO UDAS0 A/KDAS0-Q SUBSY E MACRO V05.03 ‘'ednesday 02 Oct 85 16:03 Page 77-1

CONTROLLER TABLE DEFINITIONS

693 002156 ITEM C.DR3
4 002156 ITEM C.TYPE
695 002156 ITEM C.STEP
696 002156 ITEM C.UCNT
697 002156 ITEM C.MSIZ
698 002156 ITEM C.ROFF
699 002156 ITEM C.TPAT
700 002156 ITEM C.NEXT
701 002156 ITEM C.XFLW
702 002156 ITEM C.XFMU
703 002156 ITEM C.XFHW
704 002156 ITEM C.XFLR
705 002156 ITEM C.XFMR
706 002156 ITEM C.XFHR
707 €02156 ITEM C.UID
708 002156 ITEM C.CPTR
709 002156 ITEM C.CBAS
710 002156 ITEM C.CEND
711 002156 ITEM C.RPTR
712 002156 ITEM C.RBAS
713 002156 ITEM C.REND
714 002156 ITEM C.RHOR
715 002156 ITEM C.CINT
716 002156 ITEM C.RINT
717 002156 ITEM C.RRNG
718 002156 ITEM C.CRNG
119 002156 ITEM C.CRED
720 002156 ITEM C.T0
721 00215C ITEM C.TOH
722 002156 ITEM C.CHFL
723 002156 ITEM C.CHBL
724 002156 ITEM C.TBSF
732 062156 ITEM C.TRSO
[}
727 002156 END C.S5IZE

PPN DN OO

PRV OO
(o T ]

<CONTROLLER MODEL NUMBER>
<CURRENT TEST STEP>

<COUNT OF DRIVES UNDER TEST>
<CONTROLLER MEMORY SIZE>
<REGION QFFSET OF LAST I/O)

<DATA PATTERN CURRENTLY USED>
<NEXT DRIVE 70 TEST>
<BYTES WRITTEN COUNT - 1.OW WORD.

<dYTES WRITTEN COUNT - MID WORD>
<BYTES WRITTEN COUNT - HIGH WORD>
<BYTES READ COUNT - LOW WORD>

<BYTES READ COUNT - MID WORD>

<BYTES _READ COUNT - HIGH WORD>

<UNIT IDENTIFIER>

<COMMAND RING POINTER>

<BASE_ADDRESS OF COMMAND RING>

<FIRST ADDRESS AFTER THE COMMANO RING>
<RESPONSE RING POCINTER>

<BASE_ADDRESS OF RESPONSE RING>

<FIRST ADDRESS AFTER THE REPONSE RING>
<POINTER TO RESPONSE ENVELOPE RING>
<COMMAND INTERRUPT INDICATOR>
<RESPONSE INTERRUPT INDICATOR>
<gESPONSE RING>

RING>
(NUMBER OF AVAILABLE CREDITS>
< CWTR&.%T%"EOUT COUNTER>

(TW0 324
(gmm LIST FORWARD LINK>
< NO LIST BACK LINK>
<70 BE SENT LIST FORMARD LINK>
<TQ BE SENT LIST BACK LINCG

<SIZE OF CONTROLLER TABLE IN BYTES>

SEQ 0087




SEQ 0088
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DRIVE TABLE DEFINITIONS

.SBTTL DRIVE TABLE DEFINITIONS

DRIVE TABLE DEFINITIONS

ONE DRIVE TABLE WILL BE SET UP BY THE INITIALIZE SECTION FOR EACH
TESTING. EACH TABLE IS POINTED TO BY

WORD IN THE CONTROLLER TABLE ON WHICH THE DRIVE EXISTS.

THE FIRST TABLE IS PCINTED TO BY THE CONTENTS OF DTABS.

: DRIVE SELECTED FOR

; LOGICAL UNIT NUMBER OF DRIVE

= BIT1S : SET uuen NOT AVAILABLE FOR TESTING
OT.OUN = BITia : SET IF DONE SUBTFST
DT.BES = BIT13 : SET IF TESTING ENTIRE DISK
OT.WRT = BIT12 : SET IF DRIVE IS WRITEABLE
OT.CMP « BITi1 ; SET IF COMPARE HOST DATA PENDING
OT.EOM = BIT10 : SET IF END OF MEDIA REACHED
DT.ONL = BITO9 : SET IF DRIVE IS ONLINE
DT.CLR = DT.AVL!DT.DUN!DT,.CMP!DT.EOM!DT. OM. FLAGS T0 CLEAR AT EOP
OT.PRM = DT.BES OEFAULT TEST PARAMETERS
TABLE ; START A TABLE DEFINITION
ITEW D.DRY 2 <DRIVE mem
TTEM D.UNIT 2 <LOGICAL UNIT NUMBER>
TTEM 0.BEC F ceegwgm SET COUNT>
ITEM 0.8GNL 4 <BEGTN BLOCK 1>
ITEM 0.ENDL 4
ITE¥ O.6GN2 4 <sesxu BLOCK 2>
ITEM o.smg 4 <END>
ITEM O.BGN 4 BEGIN BLOCX 3>
ITEM g.ems 4 <END>
ITEM D.ESNA 4 BEGIN BLOCK 4>
ITEM O.END& 4 END>
TTEM D.BES 2 <CURRENT BEGIN/END SET»
ITEM D.BLKS 2 <BLOCKS LEFT IN TEST SEGMENT>
ITEM D.LEBN 4 ¢HEXT LBN TD ACCESS>
ITEM D.MONT 2 <# OF GUTSTANDING WRIT
ITEM D.CONT 2 @ OF 00T rmma comme MCST DATAS>
ITEM D.XFLW 2 <BYTES WRITTEN COUNT - LOW WORD>
ITEM D.XF¥M 2 ¢BYTES WRI"TEN COUNT - MID WORD>
ITEM O.XFKW 2 <BYTES WRITTEN COUNT - MIGH WORD>
ITEM D.XFLR ° *BYTES READ COUNT - LOW WORD>
ITEM O.XFMR 2 <BYTES READ COUNT - MID WORD>
ITEM O.XFHR 2 <BYTES READ COUNT - HIGM WORD>
ITEM O.XFLA 2 <BYTES ACLESSED COUNT - LOW WORD>
ITEM D.XFHA Z <BYTES ACCESSED COUNT . MID WORD)>
ITEM D.XFHA 2 <BYTES ACCESSED COUNT - HIGH WORD>
ITEM D.XFLC 2 <BYTES COMPARED COUNT - LON WORD>
ITEM D.XFHC 2 <BYTES COMPARED COUNT - HID WORD>
ITEM O.XFHC 2 <BYTES COMPARED ZOUNT - HIGH wWDRD>
ITEM D.HERR 2 <HARD ERROR COUNTER>
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DRIVE TABLE DEFINITIONS

785 002156
7186 002156
787 002156
788 002156
;83 002156

9
791 002156
792

ITEM D.SERR
ITEM D.CERR
ITEM D.ECCC
ITEM D.UVID
ITEM D.VSN

END D.SIZE

<SOFT ERROR COUNTER>
<COMPARE ERROR COUNT f»>
<ECC_COUNTER>

<UNIT IDENTIFIER>
<VOLUME SERIAL NUMBER>

«SIZ& OF DRIVE TABLE IN BYTES»

PDBOMON

5£Q 0089




4
2 002274
843 002276

000000
000000

000000

000000
000000
000000

.SBTTL GLOBAL DATA SECTION

1o

: THE GLOBAL DATA
: IN MORE THAN ONE
ERRTBL
L$ERRTBL::
ERRTYP: : .WORD
s .HORD
ERRMSG: : .WORD
ERRBLK: : .WORD
FFREE: .BLKW 1
FSIZE: .BLKW 1
FMADR: .BLKW 1
FMSIZ: .BLKW 1
OTABS: .BLKW 1
TABS: .BLKW 1
CTRLRS: .BLKN
IFLAGS: .MORD O
I . BIT1S
IDIE - BIT14
IERL s 8IT13
IDUN = BIT12
IPAT16 = gIT
JTEMP =
ISTRT = g 1
IREST = T2
ICONT = 8iv}
TNUM : WORD O
UTESTY Bk 1
TEWP ¥ 12,
TS TOFF H 4
¥ST s 1
S? : %
TSTIN: H 2
15.PAT: BLKW 1
VECSAV: .BLKW |
NMAD: .BLKW 1
RNTHH: . B 0
RNTMM: . Q
RNTSS: .WORD O
TLUN: BLKW O
RPTWV: LKW 1
RPTWF: .BLKM 1
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GLOBAL DATA SECTION

SE
T

[eolola)

" 54 B0 B4 B We @

" e We Gu B2 B¢ B We W

¥0N CONTAINS DATA THAT ARE USED

FIRST FR
SI NEE

DB e
R 5 (R

PE

START 7

STARY gﬁl oL TABLE STORAGE
COUNT OF CONTROLLERS IN PTABLES

FLAGS FROW INIT CODE

T FLAG
CONTIMUE EVENT FLAG

mg g LNITE ;Y{IE.ETMM TEST

TENPORY ?}’%ﬁ:’ RESPONSE S
P T
g ACKET géznmu ROUTINE
STAY Dlé’A’L REPORT TIMER
TEST

TEST PATTERN TO USE

STORAGE FOR COMPUTED VECTOR

SET TO -° BY NON-EXISTANT ADORESS
STORAGE FrR ELAPSED HOURS
TORAGE

STORAGE FOR LUGICAL UNIT
STORAGE FOR BYTES WRITTEN
STORAGE FOR M/K FLAG

SEQ 0090




4

844 002300

000000

053122
000000

00
053160
000000
053204

000000
000000

034245
061453

032413
036413
000000
000000

000004
011000

RPTRV:
RPIRF:

MSCPOP :

.BLKW

STAMSO: .

STAMS]:

H

Dz(H.CSR: .

Pt et Pt Pt Pt Pt Pt s

KW1l CLOCK CONTROL

INITBL: .
SND.S1: .

SND.S2: .

SSTEP4: .

=Pt pet e O

BE SENT AND RECEIVED BY

RSP.S1
0

B Pt ot =t ot ot ot ftas P

JOJAO UDAS0-A/KDAS0-Q SUBSY E MACRO V05.03 wWednesday G2-Oct-85 16:03 Page 79-1
GLOBAL DATA SECTION

me ®e ®e we we we

5€Q 0091

STURAGE FOR GYTES READ
STORAGE FOR FLAG
STORAGE FOR BYTES ACCESSED
STORAGE FOR

STORAGE YTES COMPARED

FOR
STORAGE FOR M/K FLAG

POINTER 1O MSCP NCODE MESSAGE
POINTER TO HSC ERROR
MESSAGE STRING

CSR OF CLOCK
BR LEVEL

VECTOR
HERTZ (50 OR 60.)
ELAPSED TIME
HERTZ + 60

CONTROLLER INITIALIZATION

1ST WORD RESPONSE CHECK RQUTINE
1ST WORD TO SEND TO SA REGISTER
2ND WORD RES ONSE _CHECK ROUTINE
2ND WORD TO SEND TO SA REGISTER
370 WORD RESPONSE CHECK ROUTINE

LOCATION TO SAVE STEP 4 VALUE
LOCATION FOR STEP BIT MASK
SAVED LOOPBACK DATA

LO ORDER RANDOM NUMBER SEED
HI ORDER RANDOM NUMBER SEED

KDAS0-Q MEMORY SIZE
UOAS0-A MEMORY SIZE
RQDX1 MEMORY SIZE
RUC25 MEMORY SIZE

¢ OF ENTRIES IN CMO/RSP RINGS
RING LENGTH FOR STEP 1

LOW MEMORY DATA BUFFER
DATA COMPAPE BUFFER
TEMPORARY STOPAGE FOR

DATA COMPAK. ERROR MESSAGE
BUFFER DESCRIPTOR (LOW WORD)
BUFFER DESCRIPTOR (HIGN WORD)
BUFFER SIZE IN BLOCKS
BUFFER SIZE IN WORDS
ADDRESS OF LOW MEMORY BUFFER
SIZE OF LOW MEMORY BUFFER
MAPPED MEMORY OFFSET
8% TE COUNT (LOW WORD)




999 004410
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GLOBAL DATA SECTTON

BCHI:
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.BLKMW

1

: BYTE COUNT (HIGH WORD)
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LINKED LIST STRUCTURES

.SBTTL LINKED LIST STRU.TURES

LR

e Be B B Be We B Ws Te We We We Wr Go Ve W3 Ve s We We Ws G4 Gs W We Do OO

PKTSIZ

MUTOFF: .
;lJTSIZ: .

@t B W WL WL Ve BE W BE We Ve VI Us WS @ We G

THE _MAPPED MEMORY PACKETS CONTAIN INFORMATION ON FE 1/0 8
THAT ARE ALLOCATED IN MAPPED MEMCRY. THE PROGRAM ALLOCATES
MEMORY IN 512 BYTE BLOCKS, EACH ALLOCATED SEGMENT N MENOR
REFERENCED BY A _MAPPEC MEMORY PACKET. F THE mea OF USER
FIELD IS ZERQ, THE SEGPENT OF MEMORY IS AVAILABLE Oﬂ USE BY A

NEW COMMAND. 1F IT I N-ZERO, THE SEGMENT IS CURRENTLY IN USE.

IF A SEGMENT IS REFEREN €0 BY fHE MULTI-USE TABLE, 17 CONTAINS

ONE OF THE TEST DATA PATTERNS AND IS AVAILABLE FOR READ-ONLY USE

BY ANY ADDITIONAL COMMAND. ONLY ONE SEGMENT OF EACH DATA PATTERN

CAN BE REFERENCED BY THE MULTI-USE TABLE. SEGMENTS ARE ADDED TO

THE MULTI-USE TABLE IF THEY ARE BEING USED IN A QUTPUT COMMAND AND
THE _TABLE ENTRY FOR THE PATTERN IS SMALLER THAN THE ALLOCATED SEGMENT
OR THE ENTRY IS EMPTY, SEGPENTS ARE REMOVED FROM THE MUALTI-USE TABLE
iF THEY ARE_REPLACED BY A LARGER SEGMENT OF THE SAME PATTERN, OR IF
.I:EE;E?A{% NOT BEING USED AND A MERGE IS DONE ON THE MAPPED MEMORY

THE MAPPED MEMORY PACKET FORMAT IS AS FOLLOMS:

JFFERS
)
Y

y T PACKET FORWARD LIN Y 2 BYTES
) NUMBER OF USERS ) SIZE OF SEGMENT (BLOCKS) ) 2 BYTES
§rccdmansnacarcrese = cemcccccccmmecrccacccnrescan *
) MAPPER M MORY OFFSET (BYTES) Y 2 BYTES
derecemcaccesnsres srescccecrecsccmmcerecarcena *
. 6. ; SIZE IN enes MEMORY MAP PACKET
BLKN 34, : MULTI-US mu.e BYTE OFFSET
BLKN 34, : mn-use swrsn sm»: (BLOCXS)
BLKW 1 : IN USE MEMORY PA T HEADER
BLKW 1 i AVAILABLE MEMORY PACKET LIST HEADER
BLKW 384, ; ALLOCATION OF MAPPED MEMORY PACKETS

THE RESPONSE ENVELOPE BUFFER WILL CONTAIN DATA SENT BY THE CONTROLLER
10 THE HOST, ONE awren IS ALLOCATED TO EACH CONTROLLER TO AWAIT DATA.
AS SOON AS A nsssase S RECEIVED FROM THE CONTROLLER, THE FULL RESPONSE
euveo.ops IS REMOVED FROM THE RESPONSE RING AND REPLALED BY AN EMPTY

RESPONSE ENVELOPE. AT THIS POINT THE DATA IN THE FULL RESPONSE
ENVELOPE CAN BE PROCESSED.

THE RESPONSC ENVELOPE BUFFER FORMAT IS AS FOLLOWS:

RE.RFL ) RESPONSE FORWARD LINK ) 2 BYTES
R e R L LR L LR .

RE.RL ) RESPONSE PACKET LENGTH Y 2 BYTES

RE.RV ) CONNECTION ID )} MSG TYPE ) CREDITS ) 2 BYTES




CZUDJAO UDASQ-A/KDAS
LINKED LIST STRUCTUR

006226
006230

RSPS12

RSPCNT :
RSPSTR: .

-
*

S @ Ve B B2 W2 VI VP Ve Vs Ve DO VI G4 T VT W BT VF Ve Vo VS Ve Ve VS VS VS VE B W

e We W We Ve G 9 9o @

ME.PKT.ME.CL )

géQ SUBSY E MACRO V0S5.03 Wednesday 02-Oct-85 16:03 Page 80-1

RE.RP g RESPONSE PACKET g 128 BYTES

UIT 1D, MSG TYPE, CREDITS
ONSE PACKET (128. BYTE)

IN WORDS OF A RSP ENVELOPE
R OF R.E. BUFFERS
OF R.E. BUFFER LIST

H COMIAND THAT IS
A_“T0 BE SENT” LIST
AT THAT POINT Th<
P) IN THE TBS LIST
MEN PLACED IN THE

VELOPE BUFFER CCNTAINS DATA ON EAC

N NTROLLER. THE BUFFERS ARE KEPT IN
UNTIL THE COMMAND RING ENTRY BECOMES AVAILABLE
ADDRESS g THE FIRST COMMAND PACKET (OFFSET ME
IS LOADED INTO THE COMMAND RING. THE BUFFER IS
OUTSTANDING COMMAND LIST.

THE MESSAGE ENVELOPE BUFFER FORMAT IS AS FOLLOWS:

.c
T

m.crL ) COMAND FLINK T ) 2 BYTES
m.cBL ) ComaND 8L T } 2 8YTES
me.cRF Y COMIAND REFERENCE NMBER } 2 BYTES
M.CTO ) COMMAND TIMEOUT INTERVAL (LOW WORD) ) 2 BYTES
ME.CTH ) COMMAND TIMEOUT INTERVAL (HIGH WORD) )} 2 SYTES
ME.sTL Y COMIAND STATUS (LOW wWORDY } 2 BYTES
m.st2 y T COMMAND STATUS (MIGH WORD) } 2 8vES
M.CFG ) comawo FLAGS T ) 2 BYTES
ME.OFF )  HAPPED MEMORY BYTE OFFSET T0 1/0 BUFFER ) 2 BYTES
""""""" COMMAND PACKET LENGTH ) 2 BYTES
ME.CV )  CONNECTION I0 ) MSG TYPE ) CREDITS } 2 BYTES
rep 3T COMAND PACKET } 60 BYTES
- '

NOYE: BYTES ARE GIVEN IN DECIMAL

SEQ 0094
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LINKED LIST STRUCTURES

1011

1012 100000
1013 040000
1014 020000
1015

1016 000000
1017 000002
1018 000004
1019 000006
1020 000010
1021 000012
1022 000014
1023 000016
1024 000020
1025 000022
1026 000022
1027 000024
1028 000026
1029

1030 000051
1031 006232

1032 006234

1033 006236

1034 006240

1035 006242

T.HOR:

N: .BLKW

@ % M BB ¥ UK EE R WD

.BLKY

.BLKW
.BLKW

Wednesday 02-0Oct-85 16:03

=t
—N—t
g
wHun

BOPNO O

Psge 80 2

SEQ 0095

CMD FAILED FLAG
GCS ISSUFD FLAG
ERROR LOG GENERATED

CMD LIST FORWARD LINK

CMD LIST BACK LINK

CMD REFERENCE NUMBER

COMMAND TIMER (LOW WORD)

COMMAND TIMER (HIGH WORD)

COMMAND STATUS (LOW WORD)

COMMAND STATUS (HIGH WORD)

COMMAND FLAGS

MAPPED MEMORY OFFSET OF DATA BUFFER
OF C ND PACKET

H
CIRCUIT 1D, MSG TYPE, CREDITS
COMIAND PALKET (60 BYTE)

SIZE IN WORDS OF A ME BUFFER

MINIMUM SIZE ALLOCATION

MINIMM NUMBER OF M.E.

NUMBER OF AVAILABLE ME BUFFERS
T OF ME BUFFER LIST

REE ME BUFFER LIST HEADER
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TEST DATA PATTERNS

1037 .SBTTL TEST DATA PATTERNS

1038

1039 H

ig:? : TEST DATA PATTERNS

1042 006246 000000 PAT.O: .WORD 000000 ;
1043 006250 000001 WORD 1 :
1044 006252 WORD 000000 ;
1045 S4 000000 .MORD 000000 ;
1046 006256 000000 .WORD 000000 :
1047 006260 000000 .WORD 000000 :
1048 006262 000000 .WORD 000000 :
1049 000000 .WORD 000000 ;
1050 000000 .MORD 000000 ;
1051 270 000000 .WORD 000000 ;
1052 006272 000000 .WORD 000600 :
1053 006274 000000 .WORD 000900 ;
1054 006276 000000 .WORD 000000 ;
1055 0063 000000 HORD 000000 ;
1056 006302 000000 MWORD 000000 ;
1057 006304 000000 .WORD 000000 :
1058 0063 000000 MORD 900000 :
1059 006310 000000 .WORD 000000 :
1060 006312 010421 PATOL: .WORD 010421 :
1061 006314 000001 .WORD :
1062 006316 105613 .WORD 105613 :
1063 006320 021042 PATO2: .WORD 021042 :
1064 006322 000001 WORD 1 :
1065 006324 031463 .WORD 031463 ;
1066 006326 031463 PAT03: _.WORD 031463 :
1067 006330 0001 WORD 1 ;
1068 006332 030221 WORD 030221 :
1059 006334 042104 PAT04: .WORD 042104 :
170 006336 000020 .WORD  16. :
1071 006340 000001 JMORD 00001 ;
1072 006342 000003 .WORD 000003 ;
1073 006344 000007 .WORD 000007 :
1074 006346 000017 .WORD 000017 :
1075 006350 000037 WORD 000037 :
1076 006352 000077 JHORD 000077 :
1077 006354 000177 .HORD 000177 ;
1078 0063 000377 HORD 000377 :
1079 006360 000777 MORD 000777 :
1080 006362 001777 MORD 00L777 ;
1081 006364 003777 JHORD 003777 :
1082 006366 007777 MORD 007777 :
1 006370 017777 MORD 017777 :
1084 006372 037777 WORD Q37777 ;
1085 006374 077777 MORD Q77777 :
1086 00637c 177777 MORD 177777 i
1037 006400 052525 PATOS: .WORD 052525 :
1¢88 006402 000020 WORD 16 ;
1,89 006404 177776 JWORD 177776 H
1)90 006406 177774 .WORD 177774 ;

1091 006410 177770 .WORD 177770

; PATTERN O ID WORD (MAPS TO PAT. 16)
; PATTERN SIZE
; DATA P

HORD

WORD

WORD

WORD

WORD
ZE

' DATA PATTERN
' DATA PATTERN
| DATA PATTERN

SEQ 0096
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TEST DATA PATTERNS

1092 006412
1093 006414

== e o bt Pt pa
= pts o et s O

P Pt Pt P P Pt ot Pt ot s s Pt Pt et =t P
o Pt Pt e
NBUWN O VR -INNE WO O
~
S

53 85 5 5 o B B (2 G H GH GG G GE PO TV PO TV TV TV PV TV TV TV =

0 1ttt 0 (=0 s ot ot o e P P P P e ot i o P P et et b Pt Pt Pt s s P
NSOV I NB WOV IO

[+ )]

v ]

rs

r

10 et = s = = §t o e s o s s s Pt o P p s P

177760

155554

PATO6:

PATO?:

PATO8:

PAT09:

177760
177740
177700

32 e @5 ®e We Be ®s Be Wa ®s We s we

W We WP W Ve Be WE WP WE @e G B WP A W B B B GBI NI We DS B B ST RS Te B W BP VP G W W Ve Ve Ve @ s G we W

DATA PATTERN
DATA PATTERN
DATA PATTERN

d

DATA PATTERN
PATTERN 6_ID
PATTERN SIZE
DATA

o
>
-4
>
hel
»
—4
-
mmm

DATA PATTERN
DATA PATTERN
DATA PATTERN

DATA PATTERN
PATTERN 9_ID

: PATTERN SIZE
; DATA PATTERN

WORD

WORD

WORD

WORD

SEQ 009,
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TES™ DATA PATTERNS
47 006570 125252

i
:

3
PR
8
g
o

1201 006744 157777

PAT10:

PATLL:

PAT12:

PAT13:

125252
16

026455
026455
026455

1571

B @6 Be GBI Be WS W W WY Ve M VO We B0 B e B W Wi WS B Ve VL B WS Vo ME @ VY Vo VL Ve Ve We V6 Ve VO Ve W B¢ VO e WS We W4 WL V5 _Dé WP WS B e we wr »

i PATTERN 10_ID WORD

PATTERN SIZE
DATA PATTERN
DATA PATTERN
DATA PATTERN
DATA PATTERN
DATA PATTERN

DATA PATTERN
PATTERN 11 IO WORD
PATTERN SIZE
DATA PATTERN
PATTERN 12 ID WORD
PATTERN SIZE
DATA PATTERN

DATA PATTERN
PATTERN 13 ID WORD
PATTERN_SIZE

: DATA PATTERN

DATA PATTERN
DATA PAVTE%:
DATA PATTERN
; DATA PATTERN
; DATA PATIERN
: DATA PATTERN
DATA PATTERN

DATA PATTERN
DATA PATTERN
DATA PATTERN

; DATA PATTERN

DATA PATTERN

SEQ 0098
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TEST DATA PATTERNS

1202 006746
1203 006750
1204 006752
1205 006754
1206 006736
1207 006760
1208 006723

137777
o n

PAT14:

PAT1S:

PATOSP: .

MNTPAT: .

137777
077777
167356

3

155555
133333
155555
%77777

157555
133333
066666

W4 W @e @ wt ®s W We Be @ we @

We We W We WS B B0 We Be ST e Be WL We W@ W

®e We W0 W W W @6 Vs WL TE W) WY Ve Ve GO WP W We s W WE W B8 B8 e

DATA PATTERN
DATA PATTERN
PATTERN 14 ID WORD
PATTERN SIZE

DATA PATTERN
PATTERN 15 _ID WORD
PATTERN SIZE
DATA PATTERN
DATA PATTERN
DATA PATTERN

POINTERS
10

DATA
PATTERNS

POINTERS
T0

DATA
PATTERNS

SEQ 0099
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TEST DATAR PATTERNS

1257 007120

1261 007130
1262 007132
1263 007134
1264 007136
1265 007140

173117
00

100000
ormmn

173777
010000
167777
020000
1577177
040000
1371777
100000
o7

@ B¢ ®e s ®e ®s ®s W we

SEQ 0100
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GLOBAL TEXT SECTION

1267 .SBTTL GLOBAL TEXT SECTION
izt
1270 ; THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS.
12711 ; MESSAGES, AND ASCII INFORMATION THAT ARE USED IN
1272 ; MORE THAN ONE TEST.
1273 Hi
1274
1275 H
1539 ; NAMES OF DEVICES SUPPORTED BY PROGRAM
1278 007142 ) DEVTYP <DSA DISK DRIVE>
007142 LSOVTYP: :
007142 104 123 101 '33&52 %0OSA DISK DRIVES
1279 : )
%ggg ; TEST DESCRIPTION
1282 88;%23 :snesc DESCRIPT <CZUDJAO UDASO-A,KDASO-Q DISK SUBSYSTEM EXERCISER>
007162 103 132 125 ".eegaz /CIUDJAO UDASO-A,KDASO-Q DISK SUBSYSTEM EXERCISER/
1283 ; '
1284 ; UNFORMATTED MESSAGES
1285 ;
1286
1287 007244 007254 TNAMES: .WOR
1288 007246 007300 .WORD  BASN}
1289 007250 007330 -WORD gggzg
i291 007252 007357 .HORD

1292 007254 124 105 123 BASNO: .ASCIZ \TEST INITIALIZATION\

B e
294 007330 123 125 102 BASN2: .A gggSYS En VERI TICATIONA
¢ .ASCIZ \SUBSYSTEM EXERCISER\

1296
1297 007403 045 124 000 BASLO: .AS IZ \sT\
1298 007406 045 124 045 B8ASLL1: . I% \SToA - CONTROLLER AT %06\
: .ASCI \®TsA - CONTROLLER AT s06%A, DRIVE w03\

1300
1301 007505 042 101 126 AMAV:  .ASCI \’AV ABLE "\

1302 007521 042 104 125 AMDU: . gg gurs UNIT om\

%ggz 042 101 103 AMAP \’ACCES PATH"\

1305 007562 042 101 102 OPCABO: . 58 \A T\ ; ABORT COMMAND

1306 007572 042 101 103 OPCACC: .AS . : ACCESS COMMAND

1307 007603 042 101 126 OPCAVL: . \- g"gL : AVAILABLE COMMAND

1308 007617 042 103 117 UPgECD: A .S c TﬁgkLER nu1a-\ COMARE CONTROLLEP DATA COMMAND
1309 007651 042 103 117 OPCCHP: A \ TA” ARE HOST DATA COMMAND

1310 007675 042 105 or@»: A NE ACCESS PATH*\ DETERMINE ACCESS PATHS COMMAND
1311 007725 042 105 122 OPCERS: .A \‘E "\ : ERASE COMMAND

1312 007735 042 1 114 0P kg: A \'F ; FLUS COMMAND

1313 007745 042 107 105 ggl : LA .EET onnnno STATUS™\  ; GET COMMAND STATUS COMMAND

1314 007772 042 107 105 OPCGUS: A T una STATUS "\ : GET UNIT STATUS COMMAND

1315 010014 042 117 116 OPCONL: .ASCIZ \“ONLINE"\ : ONLINE COMMAND




1316 010025
17 010034

s s P P s (s s s s (= b s P P

&

11147
11211

ol Gt
232333233300
gegecoccocoon
[N [
g%ﬁ §
FOREENER

000000000000
o P pun
N
g

SALLELE

M

Y
e
e UV

SHALRIERS

rd

OO«

Prard

sges

[V }
000000000000

e s e s s s P P s P ot ot ot P P s s s s P P P P o o o i P i i o s

w
-~
(=]

4
L4
e
H
H
4
H
4
’
’
’
¢
4
’
’
v
¢
4
’
4
¢
H
.
v
¢
H
L

SCI §‘ Dﬁk :&Leg‘sgsuf

SEQ 0102
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GLOBAL TEXT SECTION

\ “READ*\ ; READ COHHMD

"RFPLACE"\ REPLACE COMMAND

\*SET CONTROLLER CHARACTERISTICS"\ SET CONTROLLER CHARACTERISTICS COMMAND
\"SET UNIT CHARACTERISTICS*\ i SET UNIT CHARACTERISTICS COMMAND
\“WRITE “\ ; WRITE COMMAND
\ "MAINTENANCE READ*\ ; MAINTENANCE READ COMMAND
\ “MAINTENANCE WRITE“: : MAINTENANCE WRITE COMMAND

A
\ARE YOU SURE CUSTOMER DATA CAN BE DESTROYED\

\SN\

\$A - RUN TIME logi A:%Z A 1922\

\M%YSTEH £x CI CONTROLLER AT %06\

\MYE; Igt L HIT DCD - YEST STOPPING\

\SNSAUNIT LIMIT - UNIT DROPPED F 0M TESTSN
SNSA OtED USI!G DEFAULT PARAMETER SiN\

i
\ D LINE CLO A Tlﬂlﬁ EVENTSEN\
Y k 10
oA S

@, % oo
a, ¢+ b P PR
\ I‘ M?S AT A TI!EIN\

-W RM LBN . N\

DAY AT LOCATION s06%A, RE-LOAD PROGRAMEN\
’ ”P 8Y_THIS DIAGNOSTIC PROGRAM.SN\
CO!TRG.LER‘N\

\ ;g, A

eru
: ’1 ' Tg' N SA ISiE: DURING INITIALIZATIONSN\
\ Y0 NOT CLEAR

PORY COMMUNICATIONS AREA DURING INITIA_IZATIONSN\
ED STARTING AT ADORESS #06wN:.
€ NOT CLEARED :sN\

\A
"

\ o

 20gs3 s 70 O AFTER STEP 3 WRITE OF INITIALIZATIONSNA
\ REQUES TEDSNA
\ . STER DURING INITIALTZATIONSNA
\WA fSTER B PPN CTT N WRAP MOOE TESTEN\
\ ﬁ? P'a%ca: MADE ON COMMANOSN\
\ : LER M RO ENOCOOE T,
\ CEIVED FROM CONTROLLER MITH UNKNOMN STATUSKN
\ é VALTD COMAND PACKETAN\
\ah ngg on cou O0LER SPECIFIES UNKNOWN DRIVESN\
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TEXT SECTION

W >

NN
Ok
~uULn

ASETE VAAETTHER TIE ColTRaCeR, S RoSRES S NCORREETLY Seic 1 evun

. 15 A
.ASCIZ \MDA"I‘A S ARE ERROR 2& A%A PATTERN VERIFICMIWN\

(- TNT. T P PN
s P Pt s s it ot ot i
»»

NI~

VIO W

SRERRER

ERRE

o -y
(=4

RREFUSRISZIY

FRLI82E

Gl ol Gl G Lt
0
e
e et
~N~~

2030 30 30 30 30 30 30 30 20 30 30 30 30 30 32 30 30 30 30 30 30 30 30 0 2

gERS2R

(i 0= s s e o P ot s P Pt Pt o b s s s P s e e

-
(%]

333333

(0 Do it Pt Pt et s s P s s s et i
(V]

RERD

Pt s ot P

[\
n

‘AC VYE %A DATA nen %06%N
ATA ‘33 SOLL nenoav TESTEN\

TAJRT AAR 106104\
M

mF‘g'Ynl ?A % um&p%& THE CONTROLLER AND®N\
's' FAT é Emgﬁg THIS ORIVE TO B8E DROPPED®N\
0 g ACCESS ERRORWN\
N0 Y gS

MSFER ERRORWN\
VEL SO3MN\

?%”"tk' é{&&:&é:osts1¢os¢s1¢os-u\

a8t
e ; L mgesvawmm

{ o= "’ 3 TO HARDWARE QUESTIONSSN\
) ] i~

OR AEPORTEL coﬁ ROLLERWN\

- FFE ’ INS : i\

V4
-
ohe
Ad
I

EOLACE CONTRO - MODLESN\
S0 ESM\

z”
T
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GLOBAL ERRJIR REPORT SECTION

}:%2 .SBTTL GLOBAL ERROR REPORT SECTION
1417 jee
1418 : THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS USED
1419 : BY MORE THAN ONE TEST TO OUTPUT ADDITIONAL ERROR INFORMATION. PRINTS
%:S? : (BASIC) AND PRINTX (EXTENDED) CALLS ARE USED TO CALL PRIN" SERVICES.
1822
1423 017056 BGNMSG ERR0OO2
017056 ERROO2: :
1424 017056 004737 054270 CALL  CALR6 ; PRINT HEADER INFO
1425 017062 PRINTB  #XBHW . PRINT FIRST LINE
017062 012746 016457 MOV OXBHW, -(5P)
017066 012746 000001 MOV o1,-(5P)
017072 010600 MOV SP ‘RO
017074 104414 TRAP  CIPNTB
017076 062706 000004 ADD o4 5P
1426 017102 PRINTE  #X ; PRINT NEXT LINE
017102 012746 011211 MOV 2, -(SP)
017106 012746 000001 MOV 81,-(5P)
017112 010600 MOV SP RO
017114 104414 TRAP  C$PNTB
017116 062706 000004 ADD 04,5p
1427 017122 ENDMSG
017122 £10002:
162 017122 104423 TRAP  C$MSG
1429 017124 BGNMSG ERROO3
017124 ERROO3: ;
1430 017124 004737 054136 CALL  CALRS ; PRINT HEADER INFO
1431 017130 PRINTE  #XBHMW : PRINT FIRST LINE
017130 012746 016457 MOV #XBHW, -(SP)
017134 012746 000001 MOV o1,-($P)
017140 010600 MOV SP RO
017142 104414 TRAP  CiPNTB
017144 062706 000004 ADD o4, 5p
1432 017150 PRINTB  #X ; PRINT NEXT LINE
017150 012746 011255 MOV X3, -(SP)
017154 012746 000001 MOV #1,-(SP)
017160 010600 MOV SP RO
017162 104414 TRAP  C4PNTB
017164 062706 000004 ADD o4, 5P
1433 017170 ENDMSG
017170 £10003:
Le34 017170 104423 TRAP  C$MSG
1435 017172 BGNMSG ERROO4
017172 EPROO4 ; ;
1436 017172 004737 054006 CALL  CALR4 : PRINT HEADER INFO
1437 017176 PRINTB  #X4A
017176 012746 011340 MOV #X4A - (SP)
017202 012746 000001 MOV 81,-{sP)
017206 010600 MOV SP RO
017210 104414 TRAP  CS$PNTB
017212 062706 000004 ADD 04,5P
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1438 017216
017216

017240

1444 017264

1445 017304

1446 017330

017230
1447
1448 017332
017332
1449 017332
1450 017336

1455 017360
017360
017360

1452

1453 017362

1454 017362
1455 017366

012746
012746
010600
104414
062706

104423

004737
012746

011421
000001

000004

054270
011504
000001
000004
011550
000001
000004
002212

011626
000002

00007 o

€54006
011652
000002

000006

054136
011750

PRINTB
MOV

MOV
HCV
TRAP
ADD
ENDMSG

L10004:
TRAP

BGNMSG ERROOS
ERROOS: :

CALL
PRINTB
MOV

ENDMSG
L10005:
TRAP

BGNMSG ERROO6
ERROOG : :

ENDMSG
L10006:
TRAP

BGNMSG ERRO14
ERROLA: :

CA

LL
PRINTB
MOV

ox48

OX48 , - (SP)
01,-{sP)
SP RO
CsPNTB
#4,5P

C$MSG

CALR®
#XSA

0X5A, -(SP)
01, -{sP)
SP RO
CPNTB

#4, 5P

[ )4

#X58, - (SP)
01.-359)

SP R
CIPNTX
#4,SP
ox5C,0TEMP
OTENP, -(SP)

#X5C, - (5P)
02, -{5P)

#X14A4, -(SP)

PRINT HEADER INFO
PRINT FIRST LINE

: PRINT NEXT LINE

: PRINT NEXT LINE

; PRINT HEADER INFO

: INVALID CONTROLLER TYPE
; PRINT HEADER INFO
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GLOBAL ERROR REPORT SECTION

017372 012746 000001
017376 010600

017402 062706 000004
1456 017406

017406 012746 012044

017412 012746 000001

017416 010600

017420 104415

017422 062706 000004
1457 017426

017426 010346

017430 012746 012126

017434 012746 000002

017444 062706 000006

1461 017452 004737 054136
1462 017436 004737 053762
1463 017462 004737 054446
1464 017466 032702 001000

017474 012746 017013
017500 012746 000001

017510 062706 000004
1467 017514 000402

1469 017516 004737 054424
1470 017522
1471 817522

017522 104423
1472
1473 017524
017524
1474 017524 004737 054136
1475 017530
017530 012746 012175
017534 012746 000001
017540 010600
017542 104414
017544 062706 000004
1476 017550
017550 013746 002354
017554 212746 012273
017560 012746 000002

MOV
MoV
TRAP
ADD
PRINTX
MOV
MOV
MOV
TRAP
ADD
PRINTX
MOV

MOV
MoV

MoV

TRAP

ADD
ENDMSG
10007

TRAP

BGNMSG ERRO21
ERRO21::

ERR21A:
ERR21E:
ENDMSG
L10010:
TRAP
BGNMSG ERRO22
ERRO22: :
CALL
PRINTB
MOV
MOV
MOV
TRAP
ADD
PRINTX
MOV
MOV
MOV

.1.'(SP)

SP /RO
CIANTB

o4 SP

oxisp

0X148, -(SP)
o1,-(8P)

SP /RO

SP
CiPnTe
84 SP
ERR21E
CALR?

C#MSG

CALRS
X224
#X22R, -(SP)
o1,-(8p)
5P RO

CIPNTB

04SP
eX22B, CNTRSD
INTRSD, - (SP)

02,-(5P)

- @

PRINT HEADER INFO
PRINT FATAL CONTROLLER ERROR
PRINT SA CONTENTS

PRINT REPLACE FRU

PRINT HEADER INFOQ
PRINT ERROR MESSAGE
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GLOBAL ERROR REPORT SECTION

017564
017565
017579
1477 017574
1478 01760C
1479 017604
017604
017604

1481 017606

017606
1482 017606

0

1487 017662
0
0

1458 817702

1489 017722

1491 017726
1492 817730

104423

004737

012746
012746
010600

000006
054446
054424

054136
012325
000001

000004
000106

012441
000002

000006
012530
000001
200004
012602
000001

000004

012636
00003

000010

054424

MOV

TRAP

ADD

CALL

CALL
ENDMSG
L10011:

TRAP

8GNMSG ERRO23
ERRO23: :

ERR23A: 157

A
ERR23B: TST

ENDOMSG

5P,RO
CANTX
6

C#MSG

CALRS

#X23A

0X23A, -(SP)
L. ép)

cs#uta
&4 ,5P

RS.RO
”z%‘“&b

?s P)
oxésgs -(sp)

RO

ghtx
OGéSP
0!23?5 SSP)

SP R
coénrx
oa

; PRINT SA CONTENTS
i PRINT REPLACE FRU

; PRINT HEADER INFC

; PRINT REPLACE FRU

SEQ 0107
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GLOBAL ERROR REPORT SECTION

017766
017766
1498
1499 017770
017770
1500 017770
1501 017774

1502 820014

282
888
£

28 88 B

—— e
Ve ~dOn
R
8
&

0
1510 820072

104423

004737

012746
012746
010600
104414
06270v

012746
012746

104423

004737

012746
012746
010600
104414
062706

010146

054136
012655
000001
000004
012762
000001

000004
054446
054424

054136
013034
000001
000004

016656
000002

000006
054446
054424

054136

013135
000001

000004

L10012:
TRAP

BGNMSG ERR024
ERROZ4: :

ALL
PRINTB
MoV

ENDOMSG
L10013:
TRAP

BGNMSG ERRO2S
ERRO2S: :

ALL
PRINT8
MoV

RC

CALL

CALL
ENDMSG
L10014:

TRAP

BGNMSG ERRO26
ERRO26: :
CALL
PRINTS
MOV
MoV

MoV
TRAP
ADD

C4MSG

CALRS
aX24A

9X24A, -(SP)
’1"(ép)

S? 'R0
C4PNTB

04 SP

%248
4X248, -(SP)
01.-8ép)

. a

SEQ 0108

PRINT HEADER INFOQ
PRINT £RROR MESSAGE

PRINT SA CONTENTS
PRINT REPLACE FRU

PRINT HEADER INFO

; PRINT ERROR MESSAGE

PRINT EXPECTED DATA

PRINT SA CONTENTS
PRINT REPLACE FRU

PRINT HEADER INFO
PRINT ERROR MESSAGE
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GCLOBAL ERROR REPORT SECTION

1518 020152
020152
020156
020162
020166
020170
020172

1519 020176

1520 020202

1521 020206
020206
020206

2

$23 020210
4
S

. 539 020310

020310
1540
1541 020312

1542 020312
1543 020316
020316

013746
012746
012746

104423

234737

012746
012746
00

104423

004737

004737
010346

002356
01665€
000002

000006
054446
054424

054136
013215
000001

000004
054446
054424

054136
053762
054446

054136
013317
000001

000004

054136

PRINTX

ENDMSG
L10015:
TRAP

BGNMSG ERRO27
ERRO27::
CALL
PRINTB
MOV
MOV
MOV
TRAP
ADD
CALL
CALL
ENDMSG
L10016:
TRAP

BGNMSG ERR030
ERRO30:

ENDMSG
L10017:
TRAP

BGNMSG ERRO31
ERRO31::

CALL
PRINTB
MOV
MOV
MOV
TRAP
ADD
ENDMSG
L10020:
TRAP
BGNMSG ERRO32
ERRO32::

CALL
PRINTB
MOV

OXSAE , WCHNGD
uCHNGb -(SP)

CALRS

’y‘\"
%27,-(SP)
,10 -(s )

co#nve
04,5P
CALRS
CALR?

C#MSG

CnsG

CALRS
X32 R3
R3,-{5P)

SEQ 0109

PRINT EXPECTED DATA

PRINT SA CONTENT:
PRINT REPLACE FRU

PRINT HEADER INFO
PRINT ERROR MESSAGE

PRINT SA CONTENTS
PRINT REPLACE FRUY

PRINT HEADER INFO
PRINT FATAL CONTKOLLER ERROR
PRINT SA CONTENTS

PRINT HEADER INFO

UNKNOWN ENOCODE ERROR

PRINT HEADER INFO
PRINT MESSAGE
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GLOBAL ERROR REPORT SECTION

1560

1561 0204

1562
1563

1564
1565

1566

020320
020324

020502

012746

004737
010246

004737
010146

013415
000002

000006
022616

054136

013526
000002

000006
022616

054136
000104
000020
177400

013635
000002

000006
022616

054136

013754
000002

000006
022616

ENDMSG
L10021:
TRAP

BGNMSG ERRO33
ERRO33::

ENDMSG
L10022:

TRAP
BGNMSG ERRO34
ERRO34: :

CALL

MOV

ENDMSG
L10023;

TRAP
BGNMSG ERRO3S
ERRO3S::

CALL
PR%NTB

oX32,-(SP)
82,-{sP)

SP 'R0
CSPNTB
96 ,5P
MSGPKT

C#MSG

CALRS

CALRS
C.RHDR(RS),R4
sjsts.ne.aﬁcaov.ns
#fC<37;>.R3

SEQ 0110

CUMP PACKET CONTENTS

UNKNOWN COMMAND STATUS ERROR

PRINT HEADER INFO
PRINT MESSAGE

ODUMP END MESSAGE CCNTENTS

INVALID COMMAND PACKET ERROR

PRINT HEADER INFO
GET POINTER TO R.E.
GET STATUS WORD
GET HIGH

BYTE
PRINT MESSAGE
OUMP END MESSAGE CONTENTS

UNKNOWN DRIVE ERROR

PRINT HEADER INFO
PRINT ERROR MESSAGE

DUMP PACKET CONTENTS

A
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GLOBAL ERROR REPORT SECTION

1567 020506
020506
1568 020506
1569 020510
020510
% ? 020510

020514
020514

0
1572 820534

0
1573 820554

020574

1576 020576
020576
1577 020576

0
1581 02

0
1582 820662

104423

004737

012746
012746
010600
104414
062706

012746
012746
010600
104415
062706

05413¢
014102
000001
000004
014167
000001

000004
014267
000001

000004

004370
047552
054270

014343
000001

ENDHSG
110024 :
TRAP

BGNMSG ERRO37
ERRO37::

ENDMSG
L10025:

TRAP
BGNMSG ERRO38
ERRO38::

Cth
PRINTB

C4MSG

CALRS

374
OX37A, -(SP)
81,-(8P)
SP ‘RO
CsPNTB
#4,5P
ox37g
X378, -(SP)
81,-(5pP)
SP'RO
CIBNTX
94 ,5P
oxi7c
#X37C, -(5P)
#1,-(5P)
5P (RO
CONTX
04SP

<
>

C$MSG

#BUFBA R4
BLDSTR

Cm.

#X38A

OX38A, -(SP)

. |°(5P)

coﬁuva

oxiae avegp ,BCLO

ac
en#.-(spg

X388 -g
83,205
csﬁurx

3éc PCGOO0 , PCBAD
pce D;-(SP)
.-(SP)
oxsasspcspa

cs#nvx

NXM ERROR
PRINT HEADER INFO
PRINT

ERROR

MESSAGE

MSCP PATTERN CHECK ERROR

CREATE CHARACTER STRING
NING LBN

CONTAL L
PRINT HEADER INFO
PRINT

ERROR

MESSAGE

SEQ 0111
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1583
1584
1585

1586
1587

0
1588
0

0
1589
0

0
1590
0

1591
1592

1593
1594

0
1595

020706
020712
020712
020712

020714

020714
020714

021110

062706

104423

004737

012746
012746

000010

054136

014545
000001

ADD
ENDMSG
L10026:

TRAP

BGNMSG ERRCS9
ERRO39::

ENDMSG
1L10027:
TRAP

BGNMSG ERRO40
ERRO40: :

¢10,5P

C$MSG

CALRS

394
#X39A, -(SP)
01. (ép)

cs#nre
&4

S
>

cs#u*x

ox39c PCGOOD,PCBAD
PCBAD, -(SP)
PEGO0D, - (SP)

#X39C -Ssp)
os.égép

CIPNTX

#10,5P

CHMSG

CALRS
#X41,MSCPOP
HSCPOP | - (SP)
ox41 §P)
-isp
gh«’a

oxérn STAMSO, STAMSY
sTAmMsi, -(sP)

AM
STAHS .- (SP)
XSTR, -(SP)
ggo'(ép
ccﬁnra

03 Page 83-8

MAINT PATTERN CHECK ERROR
PRINT HEADER INFO
PRINT

ERROR

MESSAGE

; PRINT HEADER INFO
: MSCP OPERATION FAILED

; PRINT STATUS

¢10, 5P
gEF .BBR,P.FLGS+RE. RP(R4)

R4
C.RHOR(RS) R4

; CONVERT

LBN TO

SEQ 0112




1600 021114
1601 021120
1602 021124
1603 021126

021126

1604
1605
1606

0
1607

1608

1609
0

1610
1611

1612
1613

1614

1615
0

0
1616
0

021342

062704
0047137

012746
012746

000042
047552

002212
016267
000002

000006
000100

016326
000001

000004
000040

016373
000001

000004
022616

054270

002314
014744
000002

000017

000017

000017

1%: BITB

24: 8IT8

MOV

TRAP

ADD
34: CALL
ENDMSG
L10030:

TRAP

BGNMSG ERRO41
ERRO41 : :

CZUDJAO UDASO A/KDASO-Q SUBSY £ MACRG V05.03 Wednesday 02 Oct 85 16:03 Puge 83 9
GLOBAL ERROR REPORT SECTION

9<RE, RPoP FBBK> ,R4
BLOST

R4
onscsen OTEMP
oTEMP, -{SP)
onsseén -(5P)
oz. cs P)

csbNTx

45,5P
gsf.BBU.P.FLGSoRE.RP(RQ);

’
’
.
.
.

MSGBBU
MSGBBU, -(SP)
91. cs P)
csbNTx

04,5

get LOG P.FLGS+RE.RP(R4);
MSGLOG :
OMSGLOG, -(SP)

#1,-(SP)

SP RO

ey

HS(SPKT :

C4MSG

CALR6
#X41 MSCPOP :
HSCPOP, -(SP)

41 -{sP)

oz.itsp)

cohm;

oxéTA STAMSO,STAMS1 ;
sTAmSE, ESP)

svanso 5P)

#:STA, -(SP)

3, -(5P)

SP RO

CPNTB

410, 5P

IEF "BBR,P.FLGS+RE.RP(R4);

R4 H
C.RHOR(RS) R4 :
0<RE .RP+P.FBBK>,R4 :
BLOSTR :

ASCII
STRING

; "BAD BLOCK REPORTED”

“BAD BLOCK UNREPORTED"”

| "ERROR LOG GENERATED"

PRINT HEADER INFOQ
MSCP OPERATION FAILED

PRINT STATUS

© CONVERT

SEQ 0113




SEQ 0114

CZUDJAO UDAS0-A/KDAS0-Q SUBSY E MACRO V05.03 Wednesday 02-Oct-85 16:03 Page 83-10
GLOEAL ERROR REPORT SECTION

1623 021346
1624 021350
021350

1637

104423

004737

002212
016267
000002

000006
000100

016326
000001

000004
000040

016373
000001

900004
022616

054136
015001
000001
000004
015077
000001
000004
000042
045526
100000

015145
000002

000006

000017

000017

000002

1%: BITB

24: 8IT8

AD
34: CALL
ENOMSG
L10031:
TRAP
BGNMSG ERRO42
ERROA2: :

"CALL
PRINTB

1%: CALL

R4

OHSGBBR OTEHP
OTEMP, - SP
#1SGBBR (sp)
02. (s PY

co#NTx

%,5P ,
gg#.eau.P.FLcs.Re.RP\R4);

#MSGBBUY
OMSGBBU, -(SP)
,-(SP)

S
CIPNTX

04 ,SP
g%#.LOG.P.FLGSoRE.RP(R4):

#SGLOG
#MSGLOG, -(SP)
g
i
Ms&PKT

CnsG

104
#0T.AVL,D.UNIT(RO)
#X42C, (RO

i

cc#ure
SP

.3

\ "BAD BLOCK REPORTED"

s se @e we ws

"BAD BLOCK UNREPORTED"

“ERROR LOG GENERATED*

CONTROLLER DROPPED ERROR
PRINT HEADER INFO

INIT DRIVE COUNT

GET POINTER TO NEXT DRIVE TABLE
IF NO MORE DRIVES, EXIT

DISABLE DRIVE

PRINT DRIVE NUMBER




SEQ 0115
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CLOBAL ERROR REPORT SECTION

1643
1644

1648
1649

1650
1651

1652
1653
1654

1655
1656

1657
1658

1659
1660

1661
1662

021570
021574

o )t po s
SRREEE

SS8RR% RRBRER

FETLLY KK

o

SOORCLBRLOLOREL KVILBCRLL

005265
022765
002353

104423

004737

000042
000003

010300
000001

000004

054270
015154
000001

000004

054136

015253
000001

000004
022334

nS4136
015325
000001
000004
000104

000036
047552

000042

10¢:

INC
CHP
BGE
PRINTB
MoV
MoV
MoV
TRAP
ADD

ENDMSG
L10032:

TRAP

BGNMSG ERRO4:
ERRO43: ;

ENOMSG
L10033:

BGNM
ERRO

ENOM
L100

BGNM

TREP

SG ERROSO
50::

SG
34:
TRAP

SG ERROS!

ERRGS1

ALL
INTB
M

Y
MOV

CALL
P

C.NEXT(RS)
:3..c.~ch(R5)
OCRLF

oCRLF, -(SP)
o1, -(8p)

SP .RO
CIPNTB
#4,5P

C#MSG

CALR6
X43

43 -(§P)
#l,-(SP

»

R
CsPnTB
4, 5P
CIMSG

CALRS
#XS0A

XSO, -(€2)
gé.égép>
CsPNTB

M, 5P
ERLSTA

CensG
#XS1A -SSP)
P

R4
C.,RHOR(RS) R4

#<RE .RP+L.BADR> R4
BLDSTR

0P R4
PRINYG #XS518B, #TEMP

- ®s ws we

POINT 70 NEXT DRIVE

IF DRIVE COUNT <= 3,
GET NEXT DRIVE

TERMINATE LINE

DRIVE DROPPED ERROR

PRINT HE\DER INFO
PRINT ERROR MESSAGE

PRINT HEADER INFO
PRINT ERROR LOG RECEIVED

DO COMMON STUFF

: PRINT HEADER INFQ

i

e e we we we w»

PRINT ERROR LOG RECEIVED

CONVERT
ADDRESS
70
ASCII
STRING




021752

1670 02
1671
1672 022004

1673
1674

SIYIY

s

RERLRRROL

SEELees

]

1675
1676
1677
1678

LIRS

B2ELES
RERERRER

g
SIEEEE

-
o

REBRLLR
o T
£L83

G

RRBIK

A
b
e

Pt P

FRRR N

LLELELCR

WIS
[

Pt P ot

[
o
O
F
<
n
~n
>

002212
015407
000002

000006
022334

054270

015443
000001

000104
000050
177400
177400
015520
000003

000010
022334

035270
015373
000001

000004
000104
000062

ENDMSG
L1003S:
TRAP

BGNMSG ERROS2
ERROS2: :

P)

#X518, -(S
og.-(ép)

5P |RO
CsPNTB
#,5P
EnLSTA

C#MSG

CALR6

C.
é;?E$R oL

R4
C.RHOR(RS
#<RE.RP.L

RS)

R4
LVL> R4

),R4
.80I> R4

- e e e e B W e B W

CZUDJAD UDASO A/KDASO-Q SUBSY E MACRO V05.03 Wednesday 02-Oct-85 16:03 P .
GLOBAL ERROR REPORT SECTION &y ¢ 16 age 83-12

00 COMMON STUFF

; PRINT HEADER INFOQ

PRINT ERROR LOG RECEIVED

GET
LEVEL &
RETRIES

00 COMMON STUFF

SOI
STATUS

SEQ 0116




SEQ G.°7
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SLOBAL ERR™R REPORT SECTION

16935 022160
022140 0
022162 016446 000002
022166 016446 0CO004
022172 016446 000006
022175 016446 000010
022202 016446 000012
022206

022234 104423

0
01 022236 004737 054270

022242 012746 015731
022246 012746 000001
022252 010600
022254 104414
(22256 062706 000004

022322 062706 000006
1709 022326 004737 022334
1710 022332

022332

1

g 022334 032704 000200
; 022342 032704 000100
6

0223 012746 016160
022354 012746 000001

022364 062706 000004
1717 022370 000421

ENDMSG
L10037:

TRAP
BGNMSG ERROS4
ERROS4 ; -

CALL
PP%NTB

ENDMSG
L10040:

ERLSTA: BIT
BNE
1%: 8IT

R H
ERLSTA ; DO COMMON STUFF

: PRINT HEADER INFOQ
OXS4A ; PRINT ERROK LOG RECEIVED

o)
>
F-
0
-

CONVERT
CY%INDER

0
ASCII
STRING

R4
C.RHDR(RS) R4
O<RE.RP+L.4CYL>,R4
g%DSTR

#X548, #TEMP
OTEMP, -(SP)
#X548, -(5P)
02,-(5p)

SP ‘RO
CsPNTB

6, 5P
ERLSTA : DO COMMON STUFF

C#MSG
OLF . SUC,R4
24
#LF . CON,R4
34

SUCCESS?

e we ®» we @

MMSGFAT “OPERATION FAILED”
MSGFAT, -(SP)

;é.éssps

CIANTX
o4, SP

4% :




CZJOJAN UDASO A/XDASQ Q SUBSY E MACRO v0S5.03 Wednesday

GLOBAL ERROR REPORT SECTION

1718 022372
022372

4
-

02
1721 822434

022470

022472
022472
022472
022476

0
1728 022522
02

022566
022570
1734 022574

004737

012746
012746
012746
010600
104414
062706

012746
012746

104423

004737

012746
012746
012746
010600
104414
062706

016205
000001

000004

016236
000001

000010
022616

054270
007505
011147
000002
000006
016024
000001

000004

054270
007521

011147
000002

000006

2s: PRINTX

3s: PRINTX

A
a4 PRINTB

ENOMSG
L10041:
TRAP

BGNMSG ERRO61
ERRO61 : :

PRINTB

02 Oct 85 16:C3 Fage 83 14

#MSGSUC
MSGSUC, -(SP)
01, -(5P)

SP ‘RO
CaPNTX

04,5P
44

#MSGCON
#MSGCON, -(5P)

8. (5]

C4PNTX

&4 5P

ox$TA, STAMSO,STAMS 1
57Ansl.-§sp)
STAMS0, - (SP)

#XSTA, -(SP)
.30'(§P)
SP,RO

e
nscﬁx1

CALR6

OATNHSG PAMAY
-tsp)

OATNHQG (sp)

oz.-(s P)

SP RO

CsiNTB

oo 5P

oxsc -(SP)
g% -Lsp)
c:éu1a

o4 .SP

CHMsSG

CALR6

onrnnsc WAMOU
-lsp)

onrnnscs (sp)

cséNTa
%,5P
oxb1

; OPERATION SUCCESSFUL”

: ‘OPERATION CONTINUING-

; PRINT STATUS

; DUMP MESSAGE PACKET

; PRINT HEADER INFO

: PRINT ERROR LOG RECEIVED

i PRINT HEADER INFO

; PRINT ERROR LOG RECEIVED

SEQ C118




022574

022614

022616
022616

022762

012746
012746
010600
104414
062706

104423

010246
012746

062704
012703
012446

016077
000001

000004

016612
000001

000004

016647
000002

200006
000002
010300
000001

000004

010300
000001

000004

-

ENDMSG
L10042:

see
i

MSGPKT :

“
v o

5%:

DBGFLG:

CZUDJAO_UDASO A/KDASQ-Q SUBSY E MACRO V05.03 Wednesday
GLOBAL ERROR REPORT SECTION

MOV
MOV

MoV
TRAP
ADD
TRAP

MSGPKT

RETURN
.WORD

SEQ 0119

02-0ct-85 16:03 Page 83-15

oX61,-(SP)
e1,-{sP)
RO

SP
CsPNTB
04,5p

C#MSG

PRINT CONTENTS OF MESSAGE BUFFER FOR ERROR MESSAGES

<R2>
R2,-(SP)

OXMSG1
OXMSG1
’1."(5#)
SP 'R0
cs¢NTx

C. ﬁHDR(RS) R4
2(Ra

ORE R# a4

6 ,R
QXHSGZ gSPg‘

(R4)0 -

OXHSGf -(SP)

-( $P)
aP
coburx
#6,5P
#2.R2
5§
R3
2%
#CRLF
#CRLF 'SSP)
. .‘(QP
SP RO
CIPNTX
14
OCRLF
4CRLF, -(SP)
CIPNTX
%4 SP
<Ré>

0

" ..

-(SP)

®e me W0 @ we

SAVE REGISTERS
PUSH R2 ON STACK

; GET MESSAGE LENGTH IN BYTES
; POINT TO MESSAGE
; GET COUNT OF WORDS / LINE

IF NOT POSITIVE,
DONE PRINTING.
IF NOT ZERO
PRINT NEXT WORD
ELSE, TERMINATE LINE

PRINT REMAINDER OF PACKET

; MAKE SURE LINE IS TERMINATED.

i RESTORE SAVED REGISTERS

; FLAGS FOR DEBUG

BITO - DUMP CMD PKT
BIT1 - DUMP RSP PKT
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GLOBAL ERROR REPORT SECTION

1762 i BIT
1763 i BIT
1764 022764 045 101 103 DBGSND: .ASCIZ /#ACOMMAND SENTSN/
1765 023005 045 104 101 DBGATN: ,ASCIZ /#AATTENTION MESSAGESN/
1766 023033 045 101 111 DBGINV: ,ASCIZ /#AINVALID COMMAND®SN/
1767 023057 045 104 062 DBGGCS: .ASC%% /%R202 - GET COMMAND STATUS cND PACKETSN/
1z
12

1768 023127 045 101 062 DBG5US: .ASCIZ /#A203 - GET UNIT STATUS ENO PACKE TSN/
1769 023174 045 101 062 DBGSCC: .ASCIZ /#A204 - SET CONTROLLER cuaaacvsn1511c5¢u/
1770 023245 045 101 062 DBGAVL: .ASCIZ /#A210 - AVAILABLE END P c
1771 023304 045 101 062 DBGO ASCIZ /#A211 - ONLINE END PACKET®N
1772 023340 045 101 062 DBGSUC: .ASCIZ /#A212 - SET UNIT cunaucveaxsv:cs N/
1773 023404 045 101 062 DBGACC: .ASCIZ /#A220 - ACCESS END PACKETS
1774 023440 045 101 062 DBGERS: .ASCIZ /#A222 - ERASE END PACKETSNY
1775 023473 045 101 062 DBGMRD: .ASCIZ /#A230 - MAINTENANCE READSN/
1776 023526 045 101 062 DBGM ASCIZ /#A231 - MAINTENANCE WRITE®SN/
1777 023562 045 101 062 DBGCMP: .ASCIZ /#AZ40 - COMPARE HOST DATA®N/
1778 023616 045 101 062 DBGRD: .ASCIZ /#A241 - READ END PACKETSN/
1779 023650 045 101 062 DBGWR: .ASCIZ /#A242 - WRITE END PACKETSN/
igg "EVEN
;00
%;% ; DBGCMD - DUMP COMMAND PACKET FOR DEBUG PURPOSES
1784
1785 023704 DBGCMD: PUSH  <R3,R4>
1786 023710 032737 000004 022762 BIT #8It2,086FLG
1787 023716 001502 BEQ 904
1788 023720 PRINTF  #DBGSND
023720 012746 022764 MOV #0BGSND , -(SP)
023724 012746 000001 MOV #1,-(SP)
023730 010600 MOV SP RO
023732 104417 TRAP  CHPNTF
023734 062706 000004 ADD #4,5P
1789 023740 032737 000001 022762 BIT #8170,08GFLG
1790 023746 001466 BEQ 903
1791 023750 PRINTF
023750 012746 016612 MOV $XMSG1, -(SP)
023754 012746 000001 MOV ,-(5P
023760 010600
023762 104417 TRAP  CIPNTF
023764 062706 000004 ADD ,SP
1792 023770 PRINTF  #XMSG62,(R4),2(R4),4(R4),14.(R4),16.(R4).18.(R4)
023770 016446 000022 MUV 18.(R4Y, -(58
023774 016446 000020 MOV 16.(R4), (5P
024000 016446 000016 MOV 14.(R4); -(5P)
016446 00 MOV 3 ““§°'$5’3
024010 016446 000002 HOV R4D,-(SP
024014 C11446 MOV R4), -(SP)
6 012746 016647 MOV XMS62,-(5P)
024022 012746 000007 MOV #7,-(5P)
024026 010600
024030 104417 TRAP  FPNTF
024032 062706 000020 ADD ©20, SP
1793 024036 062704 000026 ADD #ME . CP R4
1794 024042 012703 000005 HOV #5.R3
1795 024046 1¢: PRINTF  #XMSG2,(R4),2(R4),4(R4),6(R4),8.(R4),10.(R4)

SEQ 0120
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024046
024052
024056
024062

016446
016446

001462

016647
000007

000020
000n14

000010

000001

000004
000002

016612
000001

022762 DBGRSP:

022762

90

HR 4
.
’
I
.

$:

+

1%:

MOV 10,(R4), -(SP)
MOV 8,(P4),-(SP)
MOV 6(R4), -(SP
MOV 4(R4),-(5P
MOV 2(R4), -(5P
MOV (R4),-(SP)
MOV oXMS62, - (SP)
MOV 87,-(SP)

MOV SP

TRAP  CYPNTF

ADD 020, SP

ADD 812. R4

GEC R3

BNE 14

POP <R4,R3>
RETURN

DBGRSP - DUMP RESPONSE PACKET FOR DEBUG FURPOSES

BIT #BI13,0bGFLG
BEQ 90%

PRINTF RO

MOV no.-ssp;

MOV 0 ,-(5p

MOV SP RO

TRAP  C4BNTF

ADD o4 SP

BIT e81iT1,08GFLG
BEQ 904

PUSH  <R3,R4>
PRINTF  aXMiG1
-(SP)

MOV XM561
MGV #1,-(50)

SP.RO
A
v .éggntns>.a¢
SRINTF  #XM 625(R4}.2(R4).4(R4).6(R4).8.(R4).10.(R4)

v

MOV 07,-(SP
v Sp

TRAP  CHBNTF

ADD #20, 5P

ADD #12. R4
£C R3

BNE 14

SEQ 0121
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GLOBAL ERROR REPORT SECTION

1819 024302 POP <R4,R3>
1820 024306 000207 90¢: RETURN
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GLOBAL SUBROUTINES SECTION

1831 024310
024310 104454
024312 000006
024314 000000
024316 017332
1832 024320
024320 104444

.SBTTL GLOBAL SUBROUTINES SECTION

LR

BADMEM - PROGRAM DATA STRUCTURES HAVE BEEN CORRUPTED.
THIS ROUTINE PRINTS A SYSTEM FATAL ERROR AND EXITS THE TEST

BADMEM: ERRSF 6, ,ERR006 ; SYSTEM FATAL MEMORY CORRUPTION ERROR
TRAP ' CSERSF
.MORD 6
"WORD

0
.HORg ERROO6

DOCL ; DO CLEAN-UP TRAP
TRAP C40CLN

SEQ 0123




CZUDJAO UDA50-A/KDAS0-Q SUBSY E MACRO V05.03 We

GLOBAL SUBROUTINES SECTION

1834
1835
1836
1837

0= 1t et =t ot s |t ot pn
2REREREEE
VB WO VD

1847

024322
024322

024352

013746

012601
000240
000207

002166
002170

062574
002166

@i e Ws @e W Wy @s We ¢ We We We We wo ®s W
+*
+*

ALOCM:

1s:

NOP

dnesday 02-Oct 85 16:03 Page 85

ALOCM - ALLOCATE A BLOCK OF FREE MEMORY. REPORT ERROR IF MEMORY
EXHAUSTED,

INPUTS:
R1 - NUMBER OF WORDS TO ALLOCATE
FFREE - FIRST FREE WORD IN MEMORY
OUTPUTS FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS
R1 - ADDRESS OF FIRST WORD OF ALLOCATED MEMORY
FFREE - NEW FIRST FREE WORD IN MEMORY
FSIZE - SIZE OF FREE MEMORY LEFT AFTER ALLOCATION

SYSTEM FATAL ERROR WILL BE REPORTED IF NOT ENOUGH MEMORY AVAILABLE

AND ENTIRE PROGRAM WILL BE STOPPED

PUSH <FFREE > SAVE FFREE AT ENTRY

MOV FFREE, -(SP) : PUSH FFREE ON STALK

ggg rlt%.rsize ; REDUCE SIZE OF FREE MEMORY

JhP NOMEM . REPORT ERROR IF NOT ENOUGH MEMORY
ADD R1,R1 : CHANGE WORDS TO BYTES

ADD Rl FFREE ;: CALCULATE NEW START OF FREE MEMORY
POP <Ri> . GET START OF ALLOCATED MEMORY

MOV (SP)+,R1 : D0P STACK INTO R1

RETURN ; [DBS] INSERT HALT HERE FOR DEBUG

5€Q 0124
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024530

012601
012603
012604
066437
013763
010163
000402

105263

024570

024702
024570

004624
024422

024310
004624

000377
000002

045502

000004
000002

000003

000002

004406
000004

+ e

GETBUF :

10¢:
114:

12%:

404
50¢:

GETBUF - GET A BUFFER FROM THE FREE BUFFER POOQL

INPUTS:
Rl - REQUESTED PACKET SIZE (BLOCKS)
OUTPUTS:
R1 - ALLOCATED PACKET SIZE (BLOCKS)
R3 - BYTE OFFSET INTO MAPPED MEMORY
CLO,BCHI - BYTE COUNT OF BUFFER
BUFBA,BUFEA - STARTING ADDRESS OF BUFFER

PUSH  <RO.R2,R4,RS>
MOV RO, -(SP)

MOV R2.-(SP) PUSH R2 ON STACK
MOV R4. - sp; PUSH R4 ON STACK

MOV RS:-(SP PUSH RS ON STACK

CALL  BESFIT FIND A BUFFER

TsT RS IF 2ERQ, NO BUFFER

BEQ 804 AVAILABLE

CHP RS,R1 COMPARE GOT 4/ NEEDED
BEQ an IF EQUAL, USE THE BUFFER
BGT 114 IF GREATER, ONLY GET WHA
CALL  BUFMRG MERGE ADJACENT FREE BLOCKS
CALL  BESFIT FIND A BUFFER

CHP RS,R1 COMPARE GOT W/

gLos 40} IF LE, USE ENTIRE BUFFER
MOV F.HOR,R3 GET FREE PACKET

BNE 124 IF NJT ZERO, CONTINUE
MOV $.-2,R1 AVE CURRENT LOCATION
JMP BADMEM PRINT SYSTEM FATAL ERROR
MOV 2R3;.F.HDR ADQUST

MOV R4):(R3) ALL OF THE

MoV R3,(R4) FORMARD LINKS

SUB R1 RS SUBTRACT SIZE MEEDED
8IC 03717,2(R0) SAVE REMAINING

BUFF IZE
SAVE REGISTERS
PUSH R4 STACK

PUSH R1 ON STgCK

We We B W e W B W W Ba Vs Ms e B W @ Ws W6 WA B B Gt Ve VO W4 Ve Ve W Ge B2 Ve T WS WL W WS V2 W Vs VI W Vo

NOV R CONVERT BLOCK
CALL i8C T0 BYTES

POP <R1,R3,R4> RESTORE REGISTERS

MOV (5P, R1 POP STACK INTO R1

MOV (5P}« .R3 POP STACK INTO R3

MOV (5P)« R4 POP STACK INTO R4

ADD 4(R4).BCLO CALCULATE NEW OFFSET

MOV 8cL0,4(R3) SAVE OFFSET TO NEW BUFFER
ggv gé‘ztas) SAVE NEW BUFFER SIZE

MOY R4,R3 POINT TO NEEDED PACKET

HOV RS 'R1 GET ALLOCATED PACKET SIZE
INGB  3(R3) INCREMENT & OF USERS COUNTER

SAVE REGISTER CONTENTS
PUSH RO ON STACK

1'5 NEEDED

SEQ 0125




CZUDJAO DAS0 A/KDASO-Q SUBSY £ MACRO v05.0:

GLOBAL SUBROUTINES SECTION

1908 024534 016303 000004
1909 024540 000403

1910
1911 024542 012703

1912 024546 005001

1913
1914 024550 004737 025006
1915 024554 000240

1916 024556
0245 012605

177771

O OO

024570 005005

024574 013703 004622
024600
34 024606 000137 024310
105763 000003
116300 000002

024624
024632 000137 024310

WO OO O
NN N
V-1 RN

8
2
g
g

OO OO OO OO
[

1 e et P P P P s o P s s e o b P e Pt i o P o P P Pt P P i
Py e e

LRLLLERRR
DN NBGINFO OV IO

177400

o s po
vy 4
O Ww

2288

3
4
o
—
o
O
£

1958 024676 000240

804:

904 :
NOP

e

jee

BESFIT:

10%:

204

234:
25¢:

30%:

314:
NOP

MOV
BR

MOV
CLR
CALL

POP

RETURN

Wednesday 02-0ct-85 16:03 Page 86-1

4(R3),R3 ;
904

$-1,R3
R1

MAPMEM
<RS, P4 R

, (086 INSERT HAL
éspgi.a4

~
w
©
ASg

-

o]
n

GET OFFSET

NO MEMORY LEFT, GENERATE OFFSET

SET SIZE 16 ZERO

GET PHYS%CAL RDDRESS & BYTE COUNT

T _FOR DEBUG

; RESTORE SAVED REGISTERS
: POP STACK INTO RS
; POP STACK INTO R4
; POP STACK INTO R2
; POP STACK INTO RO

BESFIT - FIND A MEMORY PACKET USING A BEST FIT ALGORITHM

INPUTS:
NO
QUTPUTS:
R4 - POINTER TO BEST PACKET
RS - SIZE OF BEST PACKET
CLR RS ; INITIALIZE TEWPORARY
CLR R4 : _ POINTERS
HOV M.HOR,R3 : GET POINTER TO AVAILABLE LIST
BNE 104 : IF NOT END OF LIST, CONTINUE
MOV $.-2,RL ; SAVE CURRENT LOCAT?
JHP BADMEM ; PRINT SYSTEM FATAL ERROR
IS8 3(R3) ; IF NUMBER OF USERS IS NOT 0
BNE 304 :  GET NEXT PACKET
MOVB  2(R3).RO ; GET BUFFER SIZE
BNE 208 : IF NOT ZERC, CONTINUE
MOV ¢. -2 R1 : SAVE CURREN! LOCATION
JHP BADMEM ; PRINT SYSTEM FATAL ERROR
CMPB  RO,RS ; COMPARE cuanrnv SIZE W/ GOT
BEQ 304 ; IF SAME NEXT BUFFER
8L0 $ s IF LT éonPAae W/ NEEDED
R1,RS : COMPARE NEEDED W/ GOT
BLOS 304 : IF LE, GE] NEXT BUFFER
BR 254 :  ELSE THIS 1S BEST FIT
RO,R1 : COMPARE CURRENT W/ NEEDED
BLO 304 : IF LE ser NEXT BUFFER
MOV Rs a4 ; EL SE, USE CURRENT BUFFER
MOV : size OF CURRENT BUFFER
BIC of¢«377> RS ; CLEAR EXTRANEGUS BITS
CHP RS .R1 : IF GOT = NEED
BEQ 31 P EXIT
HOV (R3),R3 ; POINT TO NEXT PACKET
BNE 104 : IF NZ, LOOK AT NEXT PACKET

; [DBG] INSERT HALT FOR DEBUG

SEQ 0126
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GLOBAL SUBROUTINES SECTION
1959 024700 000207

RETURN

SEQ 0127




SEQ 0128
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GLOBAL SUBROUTINES SECTION
1903
&: " BUFMRG - MERGE ADJACENT FREE BLOCKS IN FREE MEMORY L.IST
1965 ; INPUTS :
1966 ; NONE
1967 ; QUTPUTS:;
1968 : NONE
1950
1971 024702 013703 004622 BUFMRG: MOV M.HOR,R3 ; GET POINTER TO AVAILABLE LIST
1975 024706 001433 108:  BEQ ais : IF END OF LIST, MEMORY ERROR
197% 024710 011304 MOV (R3),R4 ; GET POINTER 10 nexr PACKET
1974 024712 001427 BEQ 408 : IF FND OF LIST. EXI
1975 024714 105763 000003 1ST8  3(R3) ; CHECK IF INUSE'
1976 024720 001022 BNE 39 : IF s0, GET NEXT PACKEY
1977 024722 105764 000003 1ST8  3(R4) : CHECK IF INUSF
1978 024726 001017 BNE 304 ; IF s0, csr NEXT PACKET
1979 024730 116300 000302 MOVB  2(R3),R0 : GET BUFFEQR SIZE OF FIRST PACKET
1960 024734 001420 B8EQ 4%0 ; IF 2ERQ, SYSTE® FATAL ERROR
1981 024736 116405 000002 MOVB  2(R4),RS ; sxzé OF 20JACENT BUFFER
mi 024742 001415 8EQ 413 : xr zeao S(STEM FATAL ERROR
198 024744 060005 ADD RO,.RS : CALCWAYE TOTAL SIZE
1984 024746 010563 000002 MOV RS g(as) ; INSFRT NEW SIZE
1985 024752 011413 MOV (R4),(R3) ; N".NST POINTERS
1986 024754 013714 004624 MOV F.HOR, (R4) : PUT UNUSED PACKET POINTER
1987 024760 010437 004624 MOV R4 F.HOR : INTO TOP OF FREE LIST
%ggg 024764 000750 B8R 104 : LOOP
1990 024766 010403 304: MOV R4, R3 ; POINT TO NEXT PACKEY
%ggx 024770 000746 B8R 104 : LOOP
1995 024772 40%:
1994 024772 000240 NOP + [DBG) INSERT HALT FOR DEBUC
%9'32 024774 000207 RETURN ; DONE MERGING PACKETS
1997 024776 012701 024774 a1s: MOy ¢.-2,R1 ; SAVE CURRENT LOCATION
1998 025002 000137 024310 JHP BADMEM ; PRINT SYSTEM FATAL ERROR
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GLOBAL SUBROUTINES SECTION

*
*

MAPMEM - MAP MEMORY OFrSET TO PHYSICAL MEMORY AND CALCULATE
BYTE COUNT OF SEGMENT

INPUTS .
; Rl - BLOCK COUNT OF SEGMENT
: R3 - MEMORY OFFSET (BYTES)
: OUTPUTS:
; REGISTERS UNCHANGED
; a LO,BCHI - BYTE COUNT OF SEGMENT
; UFBA, BUFEA - PHYSICAL ADDRESS OF SEGMENT
; Tsror# - MAPPEC MEMORY OFFSET T0 BUFFER, OR -1
.
MAPMEM: TST R1 : IF NOT ZERO.,
BNE 14 i CONTINUE
004406 CLR LO : ELSE
004410 CLR K1 i CLEAR
004370 CLR EA : EVEPYTHING
00437 CLR A :
177777 002242 MOV #-1,TSTOFF ; FLAG AS MO BUFFER USED
RETURN
14: SH  <R2,R3,R4> ; SAVE nes ms
¥ g t
v s | PUSH lu snsx
3
v F OFFSET
g Y | B
100000 002204 T oI, IFLAGS ; %ﬁ & :ga m mwm
augyse s, AE - S
42 1$ 2 : Y
70 x R2, BUF A ;
72 & 3
108 W } £ SUFBA.BUFEA | USE MAPPED MEMORY
Iﬁ A
025114 100008: v 0.-6.R0
ﬁ» b
::?ma ! : IF NOT COMPLETE,
5130 "o 4. -2,R1 DATA S S
Baie d “W : gg 1
204: <R4 RS .R2> : REST TERS
v spi+. R4 i ;3: 3 0 R4
. 138 52 kT B
.I
NOP . [DBG] INSERT HALT 03

]
]

H
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~ UBAL

202
2043
2044
2045
2046

SIERE
BN OOV® I

AL WA
800000000

NN N
[=l=1g]

NRRR LML
URUALALA LA
et et

led
NN
(¥
N

025274

012737

000403
004404
00440
004402

012700
104476

103404
012701
000137

000240

012604
012603
012602
000207

AL SUBROITINFS SECTION

100000
002166

000400

004404
004400
001000

025236

025252
024310

002204

004402

1%:

10%:

100014:

20%:
NOP

: PUSH <R2,R3, R4>

MMTOBF - COPY A BLOCK OF MAPPED MEMORY TO A BUFFER IN LOW MEMORY.

INPUTS:
R1 - ADDRESS OF LOW MEMORY BUFFER
R3 - MEMORY OFFSET (BYTES)

LOW MEMORY BUFFER CONTAINS 1 BLOCK OF DATA
REGISTERS UNCHANGED

QUTPUTS:

i SAVE RECISTERS
i PUSH R2 ON STACK

MOV R2,-(SP)
: PUSH R3 ON STACK

MoV RS.-(SP;

MOV R4, -(SP ; PUSH R4 ON STACK

ML ittt
; U Y MAPPING

MOV FFREE R2 ; ELSE, US

ADD R3.R ; rnée MEMORY

MOV Rl R4 :

MOV RO ;

MOV (R2)o.(R4)o ;

DEC RO ;

BNE 13 ;

BR 204 :

MOV R3,MMOFF : COPY LOW

MOV % nmur :  MEMORY TO

MOV 0512, : MAPPED

BFTOME MMOFF nnsur MMSIZ : MEMORY

BR 100014

JWORD  MMOFF

.WORD  MMBUF

JWORD  MMSIZ

MOV 2.-6,R0

TRAP  C4TOME

ggganevg 204 : IF NOT COMPLETE,

MOV ;  DATA STRUCTURES

JHP é ; ARE~ CORRUPT

; [OBG) INSERT HALT FOR DEBUG

POP <R4&,R3,R2> RESTORE REGISTERS
MOV (SkYe é4 | POP STACK INTO R4
MOV (5P)+.R3 ; POP STACK INTO R3
{5P)+.R2 ; POP STACK INTO R2

MOV
RETURN :

S€Q ¢1?




ZZUDJAC UDASO A/KDASO-

0¢
2103 023350 012737
023336 000403
004404

025360
025362 004400
02;364 004402
025366

023366 012700
2537% 104500

025374 103404
2106 025376 01270
2107 02540 00013

SUBSY € MACRO v0S.03 Wednesdsy 02-Oct-85 16:03 P 9¢
GLOBAL SUBROUTINES SECTION y < oge

100000
002166

000400

004404
004400
001000

025360

025374
024310

002204

004402

LR 4

BF TOMM:

1%:

10s:

ggggsv - COPY THE CONTE™TYS OF A BUFFER IN LOW MEMORY Y0 MAPPED

100028:

20%:
NOP

INPUTS :
Rl - ADDRESS OF LOW MEMORY BUFFER
R3 - MEMORY OFFSET (BYTES)
QUTPUTS-
LW MEMORY BUFFER COPIED TO MAPPED MEMORY
REGISTERS UNCHANGED
PUSH <R2 R3,R4> ; SAVE REGISTERS
MOV 2.-(58) ; PUSH R2 ON STACY
MOV R3.-$SP; ; PUSH R3 ON sracx
MOV R&.-(5P ; PUSH R& ON STACK
g%g :gnnu LIFLAGS ; ggegtezgn U§2°§E nsppxnn
; MORY MAPPING
MOV FFREE,R2 : USE
ADD R3,R2 ; rate MEMORY
MOV R1 R4 ;
MOV #256..R0 :
MOV (R2)+,(R2)+ :
DEC RO ;
BNE 14 :
BR 20¢ :
MOV R3 nnorr ; COOY LOW
MOV ur i MEMORY 70
MOV osi‘ SIZ ; MAPPED
BFFRME  MMOFF | nnsur MmMSIZ : MEMORY
R 100024
.HORD  MMOFF
-WORD nnaur
WORD MMSIZ
MOV ¢.-6,R0
TRAP  CIFRME
BCOMPLETE 203 : IF NOT COMPLETE,
383 30'2 R1 DATA STRUCTURE
.- : URES
JMP BADMEM ; ARE CORRUPT
[0BG) INSERT HALT FOR DEBUG
POP ¢R4,R3,RD> RESTORE REGISTERS
MOV (SPY+ Ra ; PGP STACK (NTO R
MOV (SP)+.R3 : POP STACK INTO R3
MOV (SP)+.R2 : POP STACK INTO R2
RE TURN :

580 Ci%1
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G_OBAL S(BROUTINFS SECTION
2113
2114 ]
5{}2 H RETBUF - RET RN A BUFFER TO THE FREE BUFFER POOL
2117 ; INPUTS :
2118 ; TSTOFF - BYTE OFFSET INTO MAPPED MEMORY OF BUFFER
2119 ; QUTPUTS:
5%52 ; TSTOFF - -1 TO INDICATE NO BUFFER IN USE
2122
2123 025420 RETBUF: PUSH  <RO.R4> ; SAVE ALL nscxsrens
025420 010046 MOV RO, -(SP) ; PUSH RO ON STACK
025422 010446 MOV R4, (SP) ; PUSH R4 ON STACK
2124 025426 013704 004622 MOV M.HOR, R4 : GET POINTER TO FIRST PACKET
2125 025430 001407 1%: BEQ 34 ; IF ENCCF LIST, MEMORY ERROR
2126 025432 026437 000008 002242 CHP A(R4),TSTOFF ; CHECK CURRENT OFFSET
2127 025440 101003 BHI 34 : IF GT, FATAL MEMORY ERROR
2128 025442 001406 BEQ 104 : IF SAME, EXIT LOOP
2129 025444 0° 1404 MOV (R4) R4 : GET NeExt PACKET
2130 025446 000770 BR ) : LOOP
2131 025450 012701 025446 38 MOV $.-2,R1 : SAVE CURRENT LOCATION
2132 025454 000137 024310 JMP BADMEN ; annr svsren FATAL ERROR
2133 025460 105764 000003 104 1ST8 3(R4) ; IF ZER
2134 025464 001771 BEQ 34 ; Pnocnkn ERROR
2135 025466 105364 000003 DECE  3(R4) ; DECREMENT USE COUN
2136 025472 001017 BNE 3os ; IF USE COUNT NOT zeno EXIT
2137 025474 012700 000102 MOV . RO ; ELSE,
2138 025500 026460 200008 004412 204: CHP 4(n45.nurorrcao) :  REMOVE
2139 025506 001006 BNE 224 ; BUFFER
2140 025510 012760 177777 004412 21%: MOV ¢-1,MUTOFF (RO) ; FR
2141 025516 005060 004516 CLR MUTSIZ(RO) ; MULTI-USE
2142 025522 000403 BR ; LIST
2143 025524 003300 22%:  DEC RO :
2144 025526 005300 DEC RO ;
3%22 025530 002363 BGE 204 ;
2147 025532 012737 177777 002242 30%: MOV 0-1,1STOFF ; FLAG AS NO BUFFER IN USE
2148 025540 POP <R&RO> ; RESTORE snveo REGISTERS
025540 012604 MOV (SPY+. R4 POP STACK INTO R4
025542 012600 MOV (SP)+.RC P STACK INTO RO
025544 000240 NOP ; (DBG) INSERT HALT FOR DEBUG

02554¢ 000207 RETURN ;

[,¥1,¥]
-
(5, P 3
oo
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2152
2153

*
*

(A aCTAFT 8 1, VT,V 1, N7, VY, XY, ¥
00 s P ot o Pt et P Pt s o s Pt ot ot

G\I\I\I\I\I\IN\I\INO\OOO‘O‘OOOOOMUIMU!U'M

OOO\IO‘UI&WNHOOO\IO‘M&O‘NHOOO\JOM&MNHOOONOM&
o
&
o
N

000162
000026
000002

025570 34:
024310 as

NOP

025550

[ d 2] ®e ®a s e Be W we We we
«Mm
e —4

=4

m

*d

[ASIAS 1S IS 1R 1,07 N T,8 7,8, ¥7, VY, ¥Y, VY, X
Vo =t et s Pt s s s

= a pa

@ @s %8 we we We e @

000160

177777 000020
000020

002242
025420
025636 (€10502 1%:
062702 000160
000000

O O G0 O Qo Gd O OG0 O O

RPN RPN
OO OO

1= 12 0 =0 [ ot = (s ot s Pt P = =

B WINO--
o o
N
K
:

000162
000002 24

(06242 000000
000002
006242
2201 025702

2203 025704
2204 025710
2205 025712
025720

10%:
000020

000164

17771
001405
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GETME - GET POINTER TO THE REQUESTED MESSAGE ENVELOPE

INPUTS:
R1 - DESIRED COMMAND REFERENCE NUMBER
RS - ADDRESS OF CONTROLLER TABLE
OUTPUTS:
R4 - POINTER TO MESSAGE ENVELOPE

RTNALL:

MOV g.CHBL(RS).Rd

-

1
MOV 9.-2,R1
BADMEM

RETURN

* we ®ws me We e ®o we

GET_TOP OF COMMAND LIST

BEQ $ IF ZERO, ME NOT FOUND
CHP P.CRF+ME.CP(R4),R1 IF CHMD REF & IS SAMC,
B8EQ 44 EXIT

MOV ME.CBL(R4),R4 ELSE

GET NEXT PACKET
SAVE CURRENT LOCATION
PRINT SYSTEM FATAL ERROR

: (DBG] INSERT HALT FOR DEBUG

RTNALL - RETURN ALL MESSAGE ENVELOPES TO FREE LIST.

INPUTS:

RS - ADDRESS OF CONTROLLER TABLE
T.HOR - POINTS TO RETURNED ENVELOPE

OUTPUTS:

MOV C.CMFLCR%),R4 : GET POINTER TO FIRST M.E.
BEQ 104 : IF LIST EMPTY, EXIT

CHP $-1,ME.OFF(R4) ; IF MEMORY OFFSET

8EQ 18 : IS NOT -1,

HOV ME .OFF(R4), TSTOFF ; FREE MEMORY

CALL  PSTBUF ; BUFFER

HOV RS,R2 ;i GET HEADER

ADD AC.CHFL,R2 ;

ngg gE.CFL(§4).(R2) ; ADJUST FORWARD LINK OF LAST PACKET
1OV RS,R2 ; IF ZERO, END OF LIST

ADD oC . CMBL, R2 : _ R2 POINTS TO LIST HEADER _

MOV ME .CBL(R4), (R2) ; ADJUST BACK LINK OF NEXT PACKET
MOV T.HOR, ME .CFL(R4) ; ADD ENVELOPE TO

CLR ME.CBL(RA) : TOP OF FREE LIST

MOV R4.T.HOR ;

BR RTNALL ;

MOV C.TBSF(RS),R4 ; GET POINTER TO FIRST M.E.

BEQ 208 : IF LIST EMPTY, EXIT

CHP #-1,ME.OFF(R4) : IF MEMORY OFFSET

BEQ 113 : © IS NOT -1,

€Q (77
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GLOBAL SUBROUTINES SECTION

2207

025722

025756

025762
025770
025774
026000

026002

026002
026004

026130

016437
004737

016412

013764
005064
010437
000741

000240
000207

016501
016101
004737

000207

000020
025420

000164
000000

000166
000002

006242
000002
004242

000104
000006
025550
1777177
€00020

025420
000002

000160
000002

000002
006242
000002
006242
006236

MACRO V05.03 Wednesday 02-Oct 85 16:03 Page 92-1

002242

000000

000020
002242

000162

000002
000000

11%:

12¢:

208:
NOP

+e

RTNME:

2%

3s:

5%:
6%:

NOP

RETURN

RTNME -
INPUTS:

OUTPUTS:

RETURN

ME .OFF (R4),TSTOFF
RETBUF

RS,R2

oC . TBSF ,R2
Tg.crL(QA).(Ra)

me ®a ®we me s ®s

SEQ 0134

FREE MEMORY
BUFFER
GET HEADER
ADJUST FORWARD LINK OF LAST PACKET
IF ZERO, END OF LIST
R2 POINTS TO LIST HEADER
ADJUST BACK LINK NF NEXT PACKET

ADD ENVELOPE TO
TOP OF FREE LIST

; [(DBG] INSERT HALT FOR DEBUG

RETURN MESSAGE ENVELOPE TO FREE LIST.

R5 - ADDRESS OF CONTROLLER TABLE
C.RHOR(RS) - POINTER TO RESPC 'S PACKET

T.HOR - POINTS TO RETURNED ENVELOPE

.RHDR(R5),R
.CRF+RE. R§<R1) R1

ME
1,ME.0FF(R4)
.OFF(R4),TSTOFF
.CBL(R4) ,R2

.
*
H
I
H
l
H
H
'
'
’
.
]
L
¢
L
.
’
L]

GET
POINTER TO
MESSAGE ENVELOPE
IF _MEMORY OFFSET
IS NOT -1,
FREE MEMORY

BUFFER
GET_PREVIOUS PACKET
IF TOP OF LIST,

GET HEADER

; ADJUST FORWARD LINK OF LAST PACKET
: IF ZERO, END OF LIST
; POINT_TO NEXT_PACKET

: ADJUST BACK LINK OF NEXT PACKET
; ADD ENVELOPE TO

TOP OF FREE LIST
INCREMENT FREE M.E. COUNT

; [(DBG] INSERT HAL: FOR DEBUG
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GLOBAL SUBROUTINES SECTION

2260

2261 ;oo

ssgg H CLRRSP - PUT AN EMPTY RESPONSE BUFFER IN THE RESPONSE RING.

2264 ; INPUTS:

2265 ; RS - ADDRESS OF CONTROLLER TABLE

2266 i OUTPUTS:

Ssgg ; C.RPTR(RS) - CONTAINS POINTER TO RESPONSE BUFFEX

2269

2270 026132 016502 000104 CLRRSP: MOV C.RHDRSRS;.RZ ; POINT TO FREE R.E.

2271 026136 016265 000000 000104 MOV RE.RFL(R2),C.RHDR(RS)  ; POINT TO NEXT R.E.

2272 026144 012762 000200 000002 MOV ¢128.,RE.RL(R2) ; SET RESPONSE PACKET 'ENGTH
2273 026152 0035062 000004 CLR RE.RVER2) ; SET CIRCUIT YYPE, E'C

2274 026156 062702 000006 ADD ORE.RP R2 ; POINT TO TOP OF RESPONSE PACKET
2275 026162 016500 000076 MOV C.RPTR{RS),RO ; GET RING ENTRY ADDRESS

2276 026166 010210 MOV R2,(R0O) ; PUT ADDRESS OF FREE PACKET IN RING
2277 026170 012760 140000 000002 MOV 9<RG.OWN+RG.FLG>,2(R0) ; RETURN BUFFER TO CONTROLLER
2278 026176 062765 000004 000076 ADD @4 ,C.RPTR(RS) ; UPDATE RESPONSE POINTER

2279 026204 026565 000076 000102 CMP C.APTR(RS),C.REND(RS)  ; IF_NOT AT END OF RESPONSE RING,
2280 026212 001003 BNE 15% ; _ EXIT,

2281 026214 016565 000100 000076 MOV C.RBAS(RS;.C.RPTR(RS) ; ELSE, POINT TO FIRST ENTRY.
2282 026222 016500 000076 15¢: MOV C.RPTR(RS) RO : GET RING ENTRY ADDRESS

2283 026226 032760 100000 000002 BIT #RG. OWN, 2{R0) : IF HOST OWNS ENTRY

2284 026234 001403 BEQ 204 : _ DON'T CLEAR MESSAGE RECEIVED FLAG
gsgg 852%22 042765 020000 000014 208 8IC oCT.MSG,C.FLG(RS) ; CLEAR MESSAGE RECEIVED FLAG
~287 026244 000240 NOP ; [DBG] INSERT HALT FOR DEBUG

2288 026246 000207 RETURN :
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GLOBAL SUBROUTINES SECTION

2290

2091 e

gsgg ; RANDOM - CALCULATE A PSEUDO RANDOM NUMBER IN THE RANGE O - 2t32 1

2294 ; INPUTS :

5595 : R1 - MAXIMUM VALUE FOR RANDOM NUMBER (LOW WORD)

5596 : R2 - MAXIMUM VALUE FOR RANDOM NUMBER (HIGH WORD)

sggg : LOSEED,HISEED - SEED FOR RANDOM NUMBER GENERATOR

2299 : QUTPUTS:

2300 ; R1 - RANDOM NUMBER (LOW WORD)

2301 : R2 - RANDOM NUMBER (HIGH WORD)

gggg ; LOSEED ,HISEED - UPDATED WITH NEW SEED

2304

2305 026250 RANDOM: PUSH  <RO,R3,R4> ; SAVE REGISTERS
026250 010046 MOV RO, -(SP) : PUSH RO ON STACK
026252 010346 MOV RS.-ESP) : PUSH R3 ON STACK
026254 010446 MOV R -(SP) PUSH R4 ON STACK

2306 026256 PUSH  <R3,R1> . SAVE MAX VALUE
026256 010246 MOV R2,-(5P) ; PUSH R2 ON STACK
026260 010146 MOV R1.-(SP) PUSH R1 ON STACK

2307 026262 005003 CLR R3 . INITIALIZE

gggg 026264 005004 CLR R :  MASK WORDS

53%? : CALCULATE MASK FOR RANDOM NUMBER

2312 026266 006303 is: ASL R3 ; SHIFT MASK

2313 026270 006104 ROL R4 : _ ONE BIT LEFT

2314 026272 005203 INC R3 : TURN ON BIT 0

2315 026274 020402 CHP R4 ,R2 : SEE IF

2316 026276 103773 BLO 1$ :  MASK IS

2317 026300 101002 BHI 24 ; GREATER THAN

2318 026302 020301 CMP R3,R1 ; MAYIMUM VALUE

2319 026304 103770 BLO 13 : IF NOT, LOOP

2320 026306 005103 28: COM R3 :  ELSE. COMPLIMENT MASK

3555 026310 005104 CoM R4 :

ggg} : GET RANDOM NUMBER

2325 026312 013701 002360 fos: Moy LOSEED,R1 ; GET LOW ORDER SEED

2326 026316 013702 002362 MOV HISEED,R2 : GET HIGH WORD OF SEED

2327 026322 012700 000007 MOV #7,R0 : INIT LOOP COUNT

2328 026326 060101 11$:  ADD R1,R1 : ROTATE LU ORDER NUMBER BY

2329 026330 006102 ROL R2 : ROTATE HI ORDER NUMBER BY 1 (PROPOGATE CARRY)

2330 026332 005300 DEC RO ; DECREHENT COUNT

2331 026334 001374 BNE 114 ; IF COUNT INCOMPLETE, BRANCH

2332 026336 063701 002360 ADD LOSEED,R1 ; ADD ORIGINAL SEED (X129)

2333 026342 005502 ADC R ; PROPOGATE CARRY

2334 026344 063702 002362 ADD HISEED,R2 ; ADD HISEED

2335 026350 062701 001057 ADD 91057,R1 ;: ADD LO CONSTANT

2336 026354 005502 ADC R2 ; PROPOGATE CARRY

2337 026356 062702 047401 ADD 947401 ,R2 ; ADD HI CONSTANT

2338 026362 010137 002360 MOV R1,LOSEED : SAVE LO ORDER SEED

2339 026366 010237 002362 MOV R2 . HISEED ; SAVE HI ORDER SEED
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2340
2341
2342
2343

POMPOMOMTON,
P I3
VBT A

026372
026374
026376

026424

20%:

NOP

MAKE SURE NUMBER IC IN RANGE

BIC R3,R1 ; GET ONLY
8IC R4 ,R2 ;i NEEDED BITS

CMP R2,2(SP) ; CHECK

BHI 104 i IF NUMBER

BLO 204 : 1S IN RANGE

CHP R1,(SP) ;

BHI 154 ; 1F NOT GET ANOTHER NUMBER
CHP (SP)+,(SP)+ THROW AWAY MAX VALUE

) INSERT HALT FOR DEBUG
; RESTORE SAVED REGISTERS
POP STACK INTO R4
) ; POP STACK INTO R3
MOV (SP)+,RO ; POP STACK INTO RO
RETURN

EQ 0177
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S320
2357 : DRIVER - THIS ROUTINE IS THE DRIVER FOR THE TESTS. IT CAUSES THE
Sggg ; COMMAND PACKETS TO BE GENERATED AND PROCESSES THE RESPONSES.
2360 : INPUTS :
2361 ; RS - CONTROLLER TABLE ADDRESS
2364 026426 013705 002200 ORIVER: MOV CTAB GET CONTROLLER TABLE ADDRESS
2365 026432 032765 110000 000014 1%: BIT o<c1 AVL-CT 10C>,C.FLG(RE); IF NOT AVAILABLE FOR TEST.
2366 026440 001072 BNE 31 : LOOK AT NEXT CONTROLLER
sgg; 026442 116537 000002 002074 MOVB  C.UNITCRS),LSLUN ; STORE UNIT NUMBER UNDER TEST
gggg ; SEND COMMAND TO CONTROLLER
2371 026450 032765 040000 000014 BIT #CT.DUN,C.FLG(RS) ; IF DONE TESTING THIS CONTROLLER
2372 026456 001012 BNE 104 :  DON'T GENERATE ANY MORE PACKEtS
2373 026460 032737 010000 002204 BIT OIDUN.IFLAGS : IF TEST TIMED QU
2374 026466 001006 BNE 104 : DON T GENERATE Anvnoae PACKETS
2375 026470 004777 153552 CALL  BTSPGEN ILD TEST PACKETS
2376 026474 032765 110000 000014 BIT #<CT.AVL!CT.IOC>,C. FLG(RS IF NOT AVAILABLE FOR TEST
2377 026502 001051 BNE 314 :  LOOK AT NEYT CONTROL
53;3 026504 004737 051504 10¢:  CALL  SNDMSG ; SEND NEXT COMMAND TO CONTROLLER
gggg ; GET RESPONSE FROM CONTROLLER
2382 026510 032765 020000 000014 BIT oCT.MSG,C.FLGCRS) ; IF MESSAGE FLAG SET
2383 026516 001020 BNE 204 : _ PROCESS RESPONSE PACKET.

' 2384 026520 004737 027140 CALL  CTLCHK : ELSE, IF CONTROLLER NOT RUNNING,
2385 026524 103440 BCS 314 :  Exir LOOP
2386 026526 005765 000164 ST C.TBSF(RS) : IF T8S LIST IS NOT EMPTY,
2387 026532 001014 BNE 308 : ~ CONTI
2388 026534 005765 000160 15T C.CHFLCRS) : IF COMMAND LIST IS NOT EMPTY,
2389 026540 001011 BNE 304 : ~ CONTINUE
2360 026542 032765 000400 000014 BIT 3CT.MRW,C.FLGCRS) : IF HAINTENANCE OPERATION IN
2391 026550 001005 BNE 204 : ~ PROGRESS, T DO GUS
2392 026552 004737 050114 CALL  GUSTAT : ISSUE GET UNIT STATUS T0 KEEP
3333 026556 000402 BR 304 : T CONTROLLEX ALIVE
gggg 026560 004737 027500 20$:  CALL  RSPIN ; ELSE, LOOK AT PACKET
2397 ; IF TEST NOT DONE, SWITCH TO NEXT CONTROLLER
gggg ; ELSE, EXIT TEST ROUTINE
2400 026564 032765 040000 000014 30s:  BIT #CT.DUN,C.FLGC(RS) ; It TEST NOT DONE ON CONTROLLER,
2401 026572 001421 BEQ 154 :  CONTINUE
2402 026574 005765 000164 15T C.TBSF(RS) : IF IBS LIST IS NOT EMPTY,
2403 026600 001016 BNE 35 ; _ CONTI
2404 026602 005765 000160 15T C.CMFL(RS) : IF connnno LIST IS NOT EMPTY,
2405 026606 001013 BNE 154 : NTINUE
2406 026610 004737 053452 CALL  RESET ; ESET CONTROLLER & RE-INIT TABLE
2407 026614 052765 010000 000014 BIS oCT.10C,C.FLGC(RS) : DISABLE CONTROLLER
2408 026622 005337 002210 DEC UTEST : DECREMENT CONTROLLER UNDER TEST COUNT
2409 026626 005737 002210 31$:  TST UTEST : IF UNITS UNDER TEST ZERO,

| &
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2410 026632 003001
1 026634 000207

062705
005715
001272

2413 026636 000170

2414 026642
2415 026644

000003
010000
00214¢
002322
002334

022737

002332
010000

010453
000001

000004
053550

2436 027012

0022."
002204

002256

002254
002204

000014 42%:

35%¢:

403 .

414

B8GT 354 ;  EXIT ROUTINE
RETURN :

ADD 0C.SIZE,RS ; MOVE TO NEXT TABLE

151 (RS) : IF NOT END OF COMiROLLER LIST,
BNE 1 : © LOOK AT NEYT CONTROLLER

CHECK FOR TEST TIMEOUT

CHP 03, , TNM ; IF THIS IS NOT TEST 3

BNE 604 : _DON'T TIMEOUT TEST OR PRINT REPORT
BIT #IDUN, IFLAGS ; IF WE'RE WAITING FOR CONTROLLERS
BNE 504 ;10 rxuxsn DON' T CHECK TIMEOUT
1ST SFPTBLSO. TL F $€ST TIMEOUT IS ZERO.
BEQ 504 . oon'f 11 oUT TEST

15T KW.CSR : SEE IF A CLOCK ON SYSTEM

BEQ 504 ; DON'T TIME OUT IF NO CLOCK

CHP KW, EL+2, TSTIMe2 ; CHECK HIGH WORD OF ELAPSED TIME
BHI 414 ; IF GREATER, TEST DONE

BNE 504 : IF NOT snnt KEEP TESTING

CHP KW.EL, TSTIM ; CHECK LOW WORD OF ELAPSED TIME
BLO 504 ; IF LESS xsep TESTING

8IS #IDUN, IFLAGS ; SET TEST DONE BiT

PRINTF  oTIMLIM ; PRINT TIMEOUT MESSAGE

MOV STIMLIM, -(SP)

MOV #,-05p)

MOV SP RO

TRAP  CIPNTF

ADD 4 ,SP

CaLL  RntIme ; GET RUN TIME

PRINTF  @RNTIM,RNTHH,RNTMM, RNTSS: PRINT RUN TIME

MOV 155, -(SP

HOV THH.'

mV RNTM. -(SP

MOV #RNTIN, -(SP)

MOV ,-(SP)

MOV RO

TRAP  CPNTF

ADD #12,5°

PRINTF  OCRLF ; TERMINATE LINE

HOV #CRLF, -(5P)

MOV 01,-(8p)

MOV RO

TRAP  CHPNTF

ADD o4, SP

MOV CTABS,RS ; GET CONTROLLER TABLE ADORESS
BIS #CT.DUN, C.FLGCRS) : MARK CONTROLLER OONE

CLR C.STEP(AS) : RESET resr srep COUNTER

CLR €. NEXT(RS : RESET NEXT UNIT INDEX

CLR C.UCNT{RS ; RESET UNIT UNDER TEST COUNT

ADD oc.§xze.ns : GET NEXT CONTROLLER TABLE ADDRESS
ST (RS : CHECK IF ANOTHER CONTROLLER TABLE
BNE 423 ; DO NEXT CONTROLLER

CHECK FOR TIME TO PRINT STATISTICAL REPORT

S£1% 0139
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2448 027070 005737 002150 50s: 187 SFPTBL +SG.SRI : IF STATISTICAL REPORT INTERVAL = C,

2449 027074 001415 8EQ 604 ;  DON'T PRINT REPORY

2450 027076 005737 002322 TST KW.CSR ; ANY CLOCK ON SYSTEH?

2451 027102 001412 BEQ 604 : BYPASS

2452 027104 023737 002334 002252 cHP KW.EL+2,5TIME+2 ; CHECK MIGH u D OF ELnPSED TIME

2453 027112 101005 BHI 51 + IF GREATER PRI EPORT

2454 027114 001005 BNE 60% : IF NOT SAME ITS NOT TIME YET

2455 027116 023737 002332 002250 CHP KW.EL,STIME ; CHECK LOW WORD OF ELAPSED TIME

2456 027124 103401 BLO 634 s IF LESS, ITS NOT TIME YE

<457 027126 S1$: ODORPT s PRINT A STATISTICAL REPORT

2458 027126 104424 TRAP CSDRPT

2459 027130 604 : BREAK : >>>>>>>BREAK BACK TO MONITOR<cccccc
027130 104422 TRAP CIBRK

2460 027132 000240 NOP ; [DBG] INSERT HALT HERE FOR DEBUG

2461 027134 000137 026426 JMP ODRIVER LOOK AT FIRST CONTROLLER AGAIN
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2306 3
2507 027332
2308 027336
2509

000002

027350

000162
002322
002334

002332
000400
000070

027350

040000
000006
000006
052070
040000
000004

050056

027330
024310

000010

000014
000036

090016

000016

204

23%4:

24%:

254

CTLCHK - VERIFY CONTROLLER IS STILL
SURE SA REGISTER IS ZERO AND OLDEST

MAKING PROGRESS.

$
miEL.'E.CTO(M)
? ?I.M.C.FLG(IS)
70,P.0PCDME.CP(R4)

i g;gmu
2

8171 OCF.CTO0,ME.CFG(R4)
BNE 3

agz RS).R1

ADD ro.

i iéf .
MOV ?ﬁ"§

CLR

CALL STAT

%SS * ’z R1

JMP BADMEM

INPUTS
RS - POINTER TO CONTROLLER TABLE
: MOV (R5),R4
) 2(R43,R2
BEQ 204
ERRDF 30, ,ERRO30
TRAP  CoEROF
.NORD 30
'WORD O
"WORD  ERRO30
CALL  ORPCNT
RETURN
MOV gécnaL(RS).n4
ae? '
15 KW, CSR
8E 304
KM,EL+2,ME.CTH(RS)
5 34

s W Be e @e We Be B @+ Ve Ve B B

FUNCTIONING BY MAXING
QUTSTANDING COMMAND 15

GET ADDRESS OF 1P REGISTER
LOOK AT SA REGISTER

CONTROLLER STILL RUMNING
PORT FATAL CONTROLLER ERROR

DROP CONTROLLER FROM TESTING

g :gw" I s e

ELAPSED TIME
S:QESE TD%D ouT

E#APSED TIME
ON IN
ROLLER
JATE C

1
ERROR

DROP CONTROLLER FROM TESTING

IFC%E%RSLLER ALREADY ISSUED,

6C gggucn FLAG
NI OUTSTANDING COMMAND

6CS C

;i PRINT SYSTEM FA AL ERROﬂ

SEQ 0141




SEQ 0142
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2510 027342 000241 30%: CLC
2511 027344 000240 NOP ; [DBG] INSERT HALT FOR DEBUG
g%ig 027346 000207 RETURN i
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2550

2331
25%¢
2553

027422

027424
027432
027434
027442
027446
027452
027460
027460
027462
027464
027406
027470
027470
027472
027474
027476

032765
001017
004737
052765
004737

104455
000052
000000
021462
005337
001401

104424
000261
000240
000207

nN32761

021626

104424
000261
000240
000207

100000
g53452
025606

002210

100000

147000
000060
000056
100030

“iCRO v0S.03

000414

000014

000002
000002

000002

DRPCNT

NOP

+ e

e B4 Be ws e we Ve @- ws W

DRPUNT :

NOP

weanesday 02 Jct 85 16:03

rege Y97

DRPCNT  DROP A CONTROLLER AFTER FATAL ERROR REPORTF) B: MSCP
34 #CT.AVL,C.FLGCRS) ; IF_CONTROLLER ALREADY DISAB! ED.
BNE 24 : 7 EXIT ROUTINE
CALL  RESET ; PESET THE CONTROLLER
8IS oCT.AVL,C.FLG(RS) : DISABLE CONTROLLER
CALL  RTNALL ; RETURN BUFFERS TO FREE LIST
ERROF 42, ,ERRO42 : PRINT CONTROLUER DROPPED ERROR
TRAP  CsthoF
.HORD 42
'WORD 0
‘WORD  ERRO42
OEC UTEST ; REDUCE CONTROLLERS UNDER 1;51 COUNT
BEQ 23 : IF MORE CONTROLLFRS 10 TEST,
OORPT PRINT STATISTICAL REPORT
TRAP  CSORPT
SEC . INDICATE ERROR STATUS
; [(0BG) INSERT HALT FOR DEBUG
RETURN ;

ORPUNT - DROP A DRIVE FROM TESTING

INPUTS

R1 - POINTER TO DRIVE TABLE
QUTPUTS:;

DT.AVL FLAG SET IN D.UNIT FIELD OF DRIVE TABLE

D.CCNT & D.WCNT FIELOS CLEARED

TEMPORARY DRIVE FLAGS CLEARED
BIT 20T . AVL,D.UNIT(RY) : IF DRIVE ALREADY DROPPED,
BNE 13 : _ SKIP ERROR REPORT
8IC #0T,.CLR,D.UNIT(RY) ; CLEAR TEMPORARY DRIVE FLAGS
CLR D.CENT(AL) : ZERO “COMPARE HOST DATA“ COUNT
CLR 0. WCNT(P1) ; ZERQO OUTSTANDING WRITE COUNT
8IS 0T AVL,D.UNIT(RY) : DISABLE DRIVE
ERRDF 43, .ERRO43 : PRINT UNIT OROPPED ERROR
TRAP  CHEROF
WORD 43
WORD O
.WORD  ERRO43
DORPT ; PRINT STATISTICAL REPORT
TRAP  CSDRPT
SEC . INDICATE ERROR STATUS

. [DBG] INSERT HALT FOR DEBUG

RETURN H
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RSPIN  CONTROLLER HAS REZPONDED. REMOVE FULL RESPONSE
PACKET FROM RESPCNSE RING. INSERT A NEW RESPONSE PACKET AND
RETURN THE RING TO THE CONTROLLER. PROCESS THE RESPONSE

®s @5 @e @0 B We Wt B @

, PACKET.
INPUTS :
RS POINTER TO CONTROLLER TABLE

027500 004737 026132 RSPIN: CALL  CLR ; RE-INIT RESPONSE RING
027504 016504 000104 MOV C. RHDR( : POINT TO FULL R.E.

7 016401 000012 MOV P.UNI .Re kp(n4) R1 : GET UNIT NUMBER
027514 016402 000020 MOV P.STS+RE.RP(R4) A2 : GET STATUS/EVENT COOE
027520 116403 000016 MOVB  P.OPCD<RE. np(naﬁ R3 : GET
027524 042703 177400 BIC 0177400 R3 : __ENDCOOE
027530 032703 000200 BIT 9200, R : IF END MESSAGE,
027534 001007 BNE RSPEND ; _ _RESPOND TO END MSG
027536 032703 000100 BIT 0100.R3 ; IF_ATTENTION MESSAGE
027542 001002 BNE 20 :  RESPOND 10 ATTENTION MESS
027544 000137 040036 JMP RSPERL ;i EUSE, RESPOND TO ERROR L oc nsssnse
027550 000137 037704 208 MP RSPATN :
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027626

027630
027632
027634
027636
027640
027642
027644
027646

027674

032765

000242
000241
000222
000220
000231
000230

000224
000044

SUBSY E MACRO v05.03

000400 000014

000004
177760
000152

027630
027676

000002
000044

XX
i
H
H
H
.
H
H
2
H
’
H
H
L

RSPEND :

ENONUM: |

ENDSIZ

RSPEND - RESPOND TO ENO MESSAGE

INPUTS:

OUTPUTS:

Wegnesdey (2 Oct 85 16:03 Pege 99

R1 - DRIVE UNIT NUMBER

R2 - STATUS/EVENT CODE

R3 - ENDCODE

R4 - POINTER TO RESPONSE PACKET
RS - CONTROLLER TABLE ADDRESS

RESPONSE PACKET CLEARED, REPONSE RING OWNE® BY CONTROLLER,
CONTENTS OF REGISTERS R1,R2,R3,R4 UNDEFINED

RS UNCPANCED

OET.HRH.C.FLG(RS)
RE, vaa4) RO
#fC<i?> R

so .C.CRED(RS)
§NDNUH(R0) R3
egngaoR(RO)

Rg - 0ENDSIZ

2
INVCHD

'
0
3
,
]
L]
.
L]
L
L
’
¢
’
H

IF MAINTENANCE OPERATION IN
SAPEOGRESS DON'T ADJUST CREDITS

CREDIT

; COUNT
; CALCULATE

DISPATCH

END MESSAGE RESPONSE DISPATCH TABLE

<. -ENDNUM-2>

®e @3 Me @ WL WE We G e W Be GF W We @e Wr We @ e

n
(=4
E
L I R D 2 I R T T D S R R N B T NN B 2

: ENDCODE NOT IN LIST

WRITE END PACKET

COMPARE HOST DATA
GET COMMAND STATUS END PACKET
GET UNIT STATUS END PACKET
SET CONTROLLER CHARACTERISTICS
AVAILABLE END PACKET
ONLINE END PACKET
igt UNIT CNARACTERISTICS
ORT END PACKET
SERIOUS EXCEPTION
DETERMINE ACCESS PATH
COMPARE CONTROLLER DATA
FLUSH END PACKET
REPLACE END PACKET

NUMBERS ARE LOWER THAN THIS

SEQ G14




4V )]

SEQ 0146
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027742

027744
027744
027750
027754

027772

027774

030032

012700
004737

104455
o

000240
000207

042700
004737

023033
024132

027350

023057
024132
007745
000026

000030
000022

002314

ENDADK :

144

INVCMD:

NOP

j=--

ENDGCS :

1%

.MORD  ENDWR i ¢42 - WRITE END PACKET

.WORD  ENDRD i 241  READ ENO PACKET

WORD  ENDERS i 222 - ERASE END PACKET

WORD  ENDACC i 220  ACCESS END PACKEY

WORD  ENDMWR i 231 - MAINTEMANCE WRITE

WORD  ENCMRD i 230 - MAINTENANCE READ

WORD  ENDCMP ; 240 - COMPARE HOST DATA

WORD  ENDGCS ; 202 - GET COMMAND STATUS END PACKET
WORD  ENDGUS ; 203 - GET UNIT STATUS END PACKET
WORD  ENDSCC ; 204 - SET CONTROLLER CHARACTERISTICS
WORD  ENDAVL ; 210 - AVAILABLE END P C eT

WORD  ENDONL i 211 - ONLINE END PACKE

WORD  ENDSUC i 212 - SET WNIT CHARACTERISTICS
WORD  INVCMD ; 201 - ABORT END PACKE

WORD  INVCMD ; 207 - SERIQUS EXCEPTION

WORD  INVCMD i 213 - DETCRMINE ACCESS PATH

WORD  INVCMD ; 221 - COMPARE CONTROLLER DATA

WORD  INVCMD i 223 - FLUSH END PACKET

WCRD  INVCMD ; 224 - REPLACE END PACKET

INVCMD - REPORT INVALID cND MESSAGE RECEIVED AND DROP CONTROLLER

MOV SDBGINV,RO : [oeeuc] PRINT RECEIVED MSG TYPE
CALL  DBGRSP : IDEBUG) & BUFFER CONTENTS

ERRDF 32, ,ERRO32 : PRINT BAD enocooe ERROR

TRAP  CS$EROF

JMORD %2

WORD 0

-WORD

"WORD  ERRO32

CALL  DRPCNT ; DROP CONTROLLER FROM TEST
; [(DBG] INSERT HALT FOR DEBUG

RETURN ;

ENDGCS - “GET COMMAND STATUS“ END MESSAGE RECEIVED

IF NO CHANGE IN STATUS, COMMAND HAS TIMED QUT.
ELSE, SAVE NEW STATUS AND RE-INIT COMMAND TIMER.

MOV #gBGGCS RO

MOV #0PCGCS, MSCPOP
ST 1 P.CMST+RE.RP(R4)

TST SéEHST¢20RE.RP(R4)
MOV P.OTRF+RE.RP(R4) ,R1
R4,RO

DEBUG; & BUFFER
OINT 10 OPCODE MESSAGE STRING
IF_COMMAND

STATUS IS ZERO
connn¥o 1S DONE SO

; EXI
; GET MESSAGE ENVELOPE

; LDEBUG} PRINT RECEIV%E HgG TYPE

[=+}
=z
m
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2688 030034
2689 230040
2690 030046
2691 030050
2692 030052
2693 030060
2694 830062

030152

004737

000207

012700

004737

000240
000207

012700
004737
012737
0035001
004737
103421

016465
016465

025550
¢00030

000026

027350

000026

0000
040000
000006

(73
o

000006
052070
026006

023127
024132
007772
026006

023174
024132
010046

032332

000026
000032

000014

000012

000012
000014
000016

002314

002314

000006
000060

105

NOP

204:

22%:
NOP

ENDSCC:

CALL  GE™ME FOR OUTSTANDING COMMAND
CMP P.CMST+2+RE.RP(RO) ,ME. svzcaa) CHECK

BLO zo # ROGRESS

BHI EEN

S B
cHP QOCHSToRE .RP(RO) ,ME. STl(kd) HADEOON

; AND
ERRDF 31, ,ERRO31 ; REPORT TIMEOUT ERROR
TRAP g;ééor

‘WORD 0
‘WORD  ERRO31
GALL  ORPCNT . DROP CONTROLLER FROM TEST

; [(DBG) INSERT HALT FOR DEBUG
RETURN A
MOV P.CMST+RE.RP(RO) ,ME.ST1(R4); SAVE LATEST
MOV Pl cnST.z.R RP(Rb) ME.ST2 (Rl COMMAND STATUS
8IC oc .CTO, ME ; An GCS COMMAND ISSUED FLAG
MOV C.ci0( ns ; RE INIT
MOV R4 ,RO :  COMMAND
ADD ont cro RO ; TIMER
CALL  SET ;
CALL RTNHE TURN M.E.

; (DBG) INSERT HALT FOR DEBUG

RETURN

ENDGUS - “GET UNIT STATUS* END MESSAGE RECEIVED
Eﬁgc&%gPONSE PACKET IS IGNORED AND THE STATUS RETURNED IS NOT

MOV #DBGGUS, RO ; [DEBUG] PRINT RECEIVED MSG TYPE

CALL DBGRSP : (DEBUG) & BUFFER CONTENTS

MOV #0PCGUS, MSCPOP : POINT TO OPCODE MESSAGE STRING

CALL RTNME : RETURN M.E. & CLEAR RESPONSE RING
: (DBG] INSERT HALT FOR DEBUG

RETURN i

ENDSCC - “SET CONTROLLER CHARACTERISTICS” END MESSAGE RECEIVED

MOV #0BGSCC,RO ] [DEBUG PRINT RECEIVED MSG TYPE
DBGRSP ; & BUFFER CONTENTS

MOV #0PCSCC, MSCPOP ; POINT TO_OPCOOE MESSAGE STRING
R ; TABLE POINTER SANIT; ngCK ON CHKSTA

C 1
CALL CHKSTA ; CHECK _END MESSAGE S
BCS 04

2 IF ERROR, EXIT
MOV P CTMO+RE.RP(R4) CTOERﬁ) GET CONTﬁOLLER TIME OUT INTERVAL
MOV P.CNTI+RE.RP(R4).C.UIDCR ; GET

(=)
ro»
I

-

SEQ 0147




C7UDJAO 'DASO A/KDASO Q
GLOBAL SUBPOUTINES SECIION

2743 030242
2744 030250
2745 030256
2746 030:64
2747 030270
2748 030270
2749 030272

535
56 030274

2774 030362

030412

103007

104455
0043
00

004737

000240
000207

103007

104455
000043
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000034 000062
000036 000064
000040 000066
026006

023243
007602 002314

027350
100000 000002
032332
026006

023304
024132
010014 002314
047164

208:
NOP

ENDAVL :

MOV P.CNTI+2+RE.RP(R4),C.UID+2(RS) ; CONTROLLER

MOV P. TIoQORE.RP§R4;.C.UID‘4(Q5g ; 10

MOV P.CNTI+6+RE.RP(R4),C.UID+6(RS) ;

CALL RTNME : RETURN'M.E. & CLEAR RESPONSE RING
; [DBG) INSERT MALT FOR DEBUG

RETURN :

ENDAVL - "AVAILABLE” END MESSAGE RECEIVED

MOV #DBGAVL , RO
GRSP

CALL DBGR
MoV 0PCAVL ,MSCPQP
EEEL GTORVT

13
ERRDF 35, ,ERR03S
TRAP  C3EROF
JMORD 35
WORD 0
‘WORD  ERRO3S
CALL  DRPCNT ; DROP CONTROLLER FROM TEST
BR 0 EXIT

20$ ;
BIT 40T.AVL,D.INITCRY) ; IF_ORIVE DROPPED

DEBUG) & BUFFER CONTENTS
QINT TO OPCODE MESSAGE STRING
GET ORIVE TABLE

IF TABLE NOT FOUND, PRINT ERROR
UNKNOWN DRIVE ERROR

LDEBUGi PRINT RECEIVED MSG TYPE

BNE 10 IGNORE R ESPONSE PACKET

CALL CHKSTA CHECK RETURN STA

BCS 204 ; IF ERROR, EXIT

CALL RTNME ; RETURN M.E. & CLEAR RESPONSE RING
; [DBG] INSERT HALT FOR DEBUG

RETURN ;

ENDONL - "ONLINE" END MESSAGE RECEIVED

F TABLE NOT FOUND, PRINT ERROR
; UNKNOHN DRIVE ERROR

1. SET DRIVE ONLINE FLAG
2. SET UNIQUE IDENTIFIER
3. SET VOLUME SERIAL NUMBER
4. IF B8/t SETS SPECIFIED, VERIFY THEY ARE IN RANGE
ELSE, STORE UNIT SIZE IN D.END1(RO))
5. SET NEXT LBN TO ACCESS (D.LBN(R0)) T0 0
Mov #DBGONL ,RO ; [DEBUG] PRINT RECEIVED MSG TYPE
CALL DBGRSP : LDEBUG] & BUFFER CONTENTS
MOV @OPCONL ,MSCPOP ; POINT TO OPCOOE MESSAGE STRING
CALL GTORVT ; GET ORIVE TABLE

BCC 14
ERRDF 35, ,ERR03S
TRAP ggéﬁor

SEQ 0143




SEQ 0149
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GLOBAL SUBROUTINES SECTION

030502
030510

030516

030712

000000
020454
004737
000514
032761
001106
004737
103505

017240
104444

027350
100000
032332

000004
000010

026006

000052
000001
000002
047552

000002

1$:

S$:

6$:

10$:
NOP~

224:

.WORD
. WORD
CALL

0
ERRO3S
BQQCNT ; gagp CONTROLLER FROM TEST
o0T.AVL,D.UNIT(R1) : IF DRIVE DROPPED
10$ :  IGNORE RESPONSE PACKET
CHKSTA ; CHECK END nessnse STATUS
208 :  IF ERROR, EXIT
o0T.ONL,D.UNIT(R1) SET DRIVE bNLINE FLAG
P.UNTI+RE.RP(R4),D.VIDCRI): SET
P UNTT+2+RE.RP(RA).D.UID+2{R1); UNIQUE
P.uurx.a.ae.npgn4).o.uxo.agn1); IDENTIFIER
P.UNTI+6+RE.RP(R4).D.UID+6(R1);
P.VSER+RE.RP(R4),D.VSN(R1); SET voLUME
P.VSER+2+RE.RP(R&).D. vsu.ztni) SERIAL NUMBER
ggt .BES,D.UNIT(R1) Ig }ESTING ENTIRE DISK,
P.UMSZ+RE.RP(R4E),D (é E.
P UNSZ+2+RE. RP(RA) 1.2’«1) SAVE
o1 ,0.ENDL(RY) ;- LAst
0.ENDI+2(R1) ; LBN
D.BGNL(R1),0.LBN(R1)  ; SET NEXT LBN TO ACCESS TO
D.BGNL+2(Ri);D.LBN+2(R1); _ FIRST BLOCK IN FIRST BEGIN/END SET
#<DT.EOMsDT.OUN> ,D.UNITCR1); CLEAR DONE TESTING a EOM FLAG
o0T.BES,D.UNIT(RL)’ ; 1# NOT usxus ENTIRE

10 i VERIFY THEY ARE IN RANéE
R1,R2 : GET POINTER

oD . BGN1 : 10 FIRST BEGIN/END SET
0.BECCRL), ; GET COUNT OF BEGIN/END SETS
6(R2),P. UNSZ'RE RP+2(R4); CHECK

64 i LAST

224 ; LBN

4(R2) P.UNSZ+RE.RP(R4) : IN

; BEGIN/END SET

#8..R2 : GET NEXT

3 ; BEgé¥/END

RTNME | RETURN M.E. & CLEAR RESPONSE RING

; [DBG) INSERT MALT FOR DEBUG
op unsz.ns RP,R4 ; BUILD STRING CONTAINING
k :

e osra : MAX LBN

S. . ERR00S ;

CéERSF

5

0

ERROOS

C$OCLN
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031002

031004
031004

031114

000240
000207

103007

104455
000043
000000
020434
004737

023340

027350
100000
032332
026006

027350
100000
032332

026006

002314

000002

002314

090002

000076
000100

X

ENDSUC :

14:

10¢:
NOP

ENDACC:

1¢:

10%:
20$:

ENDSUC - *“SET UNIT CHARACTERISTICS" END MESSAGE RECEIVED

MOV 2DBGSUC, RO ; [DEBUG) PRINT RECEIVED MSG TYPE
CALL  DBGRSP : (DEBUG] & BUFFER CONTENTS

MOV #CPCSUC, MSCPOP ; POINT TO OPCODE MESSAGE STRING
CALL  GTDRVT : GET DRIVE TABLE

BCC 13 : IF TABLE NOT FOUND, PRINT ERROR
ERRDF  35,,ERRO3S : UNKNOWN DRIVE ERROR

TRAP  C3ERDF

.WORD 35

WORD 0

.WORD  ERRO35

CALL  DRPCNT ; DROP CONTROLLFR FROM TEST

BR 20 : EXIT

BIT #DT.AVL,D.UNIT(R1) ; IF DRIVE DROPPED

BNE 0 . IGNORE RESPONSE PACKET

1
CALL CHKSTA CHECK _END MESSAGE STATUS
BCS 204 IF ERROR, EXIT
CALL RTNME ; RETURN M.E. & CLEAR RESPONSE RING
; [DBG] INSERT HALT FOR DEBUG
RETURN ;

ENDACC - "ACCESS" END MESSAGE RECEIVED

MOV #DBGACC, RO

DBGRSP
MOV $QPCACC,MSCPOP
CALL GTORVT
BCC 18

DEBUG) & BUFFER CONTENTS
QINT TO OPCODE MESSAGE STRING
GET ORIVE TABLE

IF TABLE NOT FOUND, PRINT ERROR

gDEBUGi PRINT RECEIVEDNHSG TYPE

ERRDF 35, ,ERRO3S UNKNOWN DRIVS ERROR
TRAP  CSERDF

LWORD 35

'WORD O

"WORD  ERRO3S

CALL  DRPCNT ; DROP CONTROLLER FROM TEST
B8R 204 : EXIT

BIT #DT.AVL,D.UNIT(R1) : IF DRIVE DROPPED

BNE 104 : _ IGNORE RESPONSE PACKET

gé%L CHKSTA ; cuecx END HESSAGE STATUS

204 F _ERROR, EXIT
ADD P. BCNToRE RP(R4),D. XFLA(kl) GET RETURNED BYTECOUNT

0.XFMACRL)
ADD P. BCNT»RE RP+2(R4),D. XFHA(RI)
ADC D.XFHA(RL) ;

CALL RTNME ; RETURN M.E. & CLEAR RESPONSE RING

5EQ 0150
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2895

031114

031116
7

031120

031234
031236

031314
031320

000240
000207

004737

000240
000207

023440
024132
007725
047164

027350
10000C

000056
032332

000022

023473
024132
010152
000001

032332
000022
000054
000024
000056

002314

000002

000062
000064

002314
000152

000052
000054

NOP

X

.
.
.
’

ENDER® :

1s:

10%:

ENDMRD :

; [DBG) INSERT MALT FOR DEBUG
RETURN H

ENDERS - "ERASE“ END MESSAGE RECEIVED

MoV #OBGERS, RO : [DEBUG] PRINT RECEIVED MSG TYPE
CALL DBGRSP ; [DEBUG) & BUFFER CONTENTS

MoV $0PCERS,MSCPOP ; POINT TO OPCODE MESSAGE STRING
CALL GTDRVT : GET DRIVE TABLE

BCC : IF TABLE NOT FOUND, PRINT ERROR

1%
ERRDF 35, ,ERRO3S ; UNKNOWN DRIVE ERROR

TRAP  CSERDF
. 35

. 0
.WORD  ERRO3S
CALL DRPCNT ERO? CONTROLLER FROM TEST

B 203
BIT oDT.AVL,D.UNIT(R1) IF DRIVE DROPPED
$ DEIGNORE RESPONSE PA

10
DEC D.WCNT(R1) CREMENT OUTSTANDING HRITES
CALL CHKSTA ; CHECK END MESSAGE STATUS

BCS 204 F_ERROR, EXIT

agg 8 BCNTESE)RP(R4) 0. XFLH(&l) GET RETURNED BYTECOUNT

ADD P. BCNToRE RP+2(R4),D. XFHH(RI).

ADC D.XFHM(RT)

CALL RTNME : RETURN M.E. € CLEAR RESPONSE RING

; {DBG) INSERT HALT FOR DEBUG
RETURN :

ENOMRD - "MAINTENANCE READ” END MESSAGE RECEIVED
COMPARE DATA READ WITH CURRENT DATA PATTERN

MOV #DBGMRD , RO ; [DEBUG] PRINT RECEIVED MSG TYPE
CALL  DBGRSP : [DEBUG) & BUFFER CONTENTS

KOV oopcnno MSCPOP : POINT 10 OPCODE MESSAGE STRING

HOV CREDCRS) : SET CREDITS 10 1

CLR Rl : TABLE POINTER SANITY CHECK ON CHKSTA

SALL EgKSTA CHEEgREND HE%SAGE STATUS
ADD P. BC“;ESE .RP(R4),C. XFLR(*S) GET RéTURNED BYTECOUNT

C.XF }
ADD P. BCNToRE RP+2(R4),C.XFMR(RS);
ADC C.XFHR(RS) ;

PUSH <RO,R1,R2,R3,R4> ; SAVE REGISTERS

SEQ 0151
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031320
031322

031510
031510
031514

010046
010146
010246
010346

022162
001007
005203
005300
003372
004737
000241
000416

010337
016237
016137

104455
000047
000000
020714
004737

012700
004737

SEQ 0152
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000104
000006
025550

000020
002242

026006

004406
007036
177776

027350

023526
024132

002242

004364
004366

15%:

304:

404:

" MOV

MOV RO.-ESP; PUSH RO ON STACK
MOV R1,-(SP PUSh RY ON STACK
MoV R2.-(5P) PUSA RZ ON STACK
MOV Rs.-(sp) PUSH R3 ON STACK
MOV -(5P) PUSH R4 ON STACK
MOV QHDR(RS) R4 GCT

MOV P.CRF+RE.RP(R4),R1 POINTER TO

MESSAGE ENVELGPE

GET E
MOV 0FF(R4) TSTOFF GET POINTER _TO DATA BUFFER

W WE e Be WE Ve W TE B We VO Ve Be Ws We We we Bu

MOV TSTOFF ,R GET OFFSET TO DATA BUFZER
MOV oosurr R1 GET POINTER TO LOW MEMORY BUFFER
CALL  MMTOBF COPY INPUT BUFFER TO LOW MEMORY
:gf géTPAT(RS).RZ GET DATA PATTERN INDEX
MOV P.BCNT+ME.CP(R4),RO GET
cLC WORD
ROR RO COUNT
MOV P.RGOFF +ME.CP(R4),R3 GET MEMORY OFFSET (WORD)
CMP (R13+,MNTPAT(R2) ; CHECK BUFFER CONTENTS
BNE 304 ; If NOT SAME, GO TO ERAOR ROUTINE
INC R3 : CHECK
DEC RO i NEXT
8GT 154 ; WORD
CALL  RTNME : RETURN M.E. & CLEAR RESPONSE RING
CLC ; CLEAR CARRY TO INDICATE SUCCESS
B8R 404 ;
MOV R3,8CLO ; OF BAD DATA
MOV nu*vntcnz) PCGO0D : POINT T0
MOV -2(R1),PCBAD :  FAILING DATA
ERRDF 39 Enkosq : PRINT DATA COMPARE ERROR
TRAP  CHEADF
JHORD 39
-WORD
‘MORD  tRRO39
CALL  DRPCNT ; DROP CONTROLLZR
POP <R4,R3 R2,R1,RO> : RESTORE SAVED Rscxsreas
MOV SP;o.ﬁl : POP STACK INTO R
MOV SP)+.R3 : POP STACK INTO ns
MOV SP)e.R2 : POP STACK INTO R2
HOY spgo.n1 : POP STACK INTO R1
MOV SPY+ RC POP STACK INTO RO
; (DBG] INSERT HALT FOR DEBUG
RETURN A

ENOMWR - “MAINTENANCE WRITE* END MESSAGE RECEIVED

PRINT RECEIVED MSG TYPE
& BUFFER CONTENTS

DEBUG

2DBLMUR RO
oesuG

CALL DBGRSP
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2993 031520

3035 031716

3042 (31720

3047 031730

012737
012765
005001
004737

012700
004737
012737

010175
000001

032332

023562

027350
100000

000060
032332

023616
024132
010025

002314
000152

000044
000045

002314

000002

000104
000106

002314

10$:
NOP

(e

ENOCHP :

1%

104:
NOP

it

-

ENDRD:

RETURN

ENDCHP

MOV
CALL

MoV
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oopcnua nscpgp ; POINT 10 opcoos MESSAGE STRING
C.CREDC(RS : SET CREDITS T0O

R1 : TABLE POINTER SANITY CHECK ON CHKSTA

CHKSTA ; cuecx END MESSAGE STATUS

10 F ERROR, EXIT

E glNngg .RP(R4),C. eru(éS) GET RETURNED BYTECOUNT

P.B"NT+RE.RP+?(R4),C. XFHH(RS).

C. X HW(RS)

RTNME } RETURN M.E. & CLEAR RESPONSE RING

; [DBG] INSERT HALT FOR DEBUG

»
[

"COMPARE HOST DATA” END MESSAGE RECEIVED

#0BGCHP, RO ; [DEBUG] PRINT RECEIVED MSG TYPE
DBGRSP ; LDEBUG] € BUFFER CONTENTS
S0PCCHP, HSCPOP ; POINT T0 OPCODE MESSAGE STRING
GTORVT : GET DRIVE TABLE

14 ; IF TABLE NOT FOUND, PRINT ERROR
35, . ERRO3S : UNKNGWN DRIVE ERROR

cgékor

0

ERRO3S

gg:cnv ; gn%p CONTROLLER FROM TEST

0T . AVL,D.UNITCRY) : IF DRIVE DROPPED

104 :  IGNORE RESPONSE PACKET

D.CONT(RY) ; DECREMENT oursrauo1nc cnp COUNT
CHKSTA ; CHECK END FESSAGE 5

204 IF ePonR, EXIT

g ggur.ae RF(R&).D.XFLCCRL); GE- RETURNED BYTECGUNT

g ecng.nﬁ)np.a(n4> .D. xrnt<a1)

RTNM ; RETURN K.E. & CLEAR RESPONSE RING

; [DBG] INSERT HALT FOR DCBUG
}

"READ* END HESSAGE RECEIVED

$DBGRD RO ; [DEBUG] PRINT RECEIVED HSG TYPE
DBGRSP ; LDEBUG] & SUFFER CONTENTS
#0PCRD ,MSCPOP ; POINT TO OPCODE MESSAGE STRING

SEQ 0153

M ———
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3048 031736 004737 047164 CALL uoavr ; GET DRIVE TABLE
3049 031742 103007 BCC :  IF TABLE NOT FOUND. PRINT ERROR
3050 031744 ERROF 35 ERRO3S ; UNKNOWN DRIVE ERROR
031744 104455 TRAP séé
031746 000043 .WORD
031750 000000 -WORD o
031752 020454 ‘WORD  ERRO3S
3051 031754 004737 027350 CALL  DRPCNT ; DROP CONTROLIER FROM TEST
3052 031760 000500 B8R 204 : EXIT
3053 031762 032761 100000 000002 1$: BIT #DT.AVL,D.UNIT(R1) ; IF DRIVE DROPPED
3054 031770 001072 BNE 114 : _ IGNORE RESPONSE PACKET
3055 031772 004737 032332 CALL cuxsu ; cae'x Eno vtssusc STATUS
3056 031776 103471 B8CS 204 ERR xI7
3057 032000 066461 000022 000070 ADD £.BCNT+RE, RP(R4),D. xrmckx) GET Réwmco BYTECOUNT
3058 032006 005561 000072 ADC 0. XFMR(RI)
3059 032012 066461 000024 000072 ADD P. acm.as.mz(m).o.xrn&(m);
gg? 032020 005561 000074 ADC 0. XFMR(RT) :
3062 032024 032765 002000 000014 BIT #CT.DET,C.FLG(RS) ; IF omnnmsnc PHASE
3063 032032 001051 . BNE 114 ; __DON'T DO PATTERN CHE(K
3064 032034 032737 000004 002154 BIT #SM.PCK,S0.BIT+SFPTBL  ; IF PATTERN 3 NOT SELECTED,
3065 032042 001445 8EQ 114 i DON'T TTERN CHECKS
3066 032044 PUSH  <R1> i SAVE ascxsrea
032044 010146 MOV R1,-(SP) ; PUSH R1 ON STACK
3067 032046 012701 0000.7 MOV s, A1 ; DO
3068 032052 oogooa CLR R2 i DATA
3069 032034 004737 026250 CALL  RANDOM ; PATTERN
3070 032060 005701 187 Ry ; VERIFICATION?
3071 032062 001034 BNE 104 ;
3072 032064 POP R1> Resmne REGISTER
032064 012601 MOV (sgg & STACK INTO R1
3073 032066 066461 000022 000104 ADD nf.RE RP(R4),D.XFLC(R1); GET RETURNED BYTECOUNT
3074 032074 005561 C00106 ADC 0.XFMC(RL)
3075 032100 066461 000024 000106 ADD P. ggmone "RP-2(R4Y.0.xFHE(P1);
3076 032106 005561 000110 ADC :
3077 032112 004737 046100 CALL ; DO PATTERN CHECK
378 032116 103017 8CC 1 ; CARRY c:.ena ON SUCCESS
3079 032120 005261 000116 ING D. csmgfu ; T COMPARE ERROR COUNT
0321§3 005261 000112 INC D.HERR(RY ; T HARD ERROR COUNT
1 032130 005737 002144 ST SO.EL+SFPTBL : IF HARD ERROR LIMIT ZERO,
3082 0321 oo19§g g,q 204 ; _ DON'T DROP DRIVE
1 os 137 000112 002144 0.HERR(R1),S0.EL+SFPTBL ; EXCE
3084 032144 103406 80 ) ; ERROR LIMIT?
3085 032146 004737 027424 CALL ;: DROP DRIVE
soog 032152 000403 ggp 204 ;
3087 0321 108 dstr ; RESTORE SAVED escxsren
032154 012601 MoV ( )o.m ; POP STACK INTO Ri
g&g 835953 004737 026006 %:: CALL ; RETURN M.E. & CLEAR RESPONSE RING
3090 032162 NOP ;: [DBG) INSERT HALT FOR DEBUG
3091 032164 000207 RETURN :
3092
3093 oo
369.?‘5 ; ENDWR - "WRITE" END MESSAGE RECEIVED
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GLOBAL SUBROUTINES SECTIW
3096 ; IF DT.CMP SET & D.WCNT = 0, ISSUE COMPARE HOST DATA COMMAND USING
33,33; ; MESSAGE ENVELOPE FROM LAST WRITE COMMAND .
3099
3100 032166 ENDWR :
3102 032166 012700 023650 MOV #0BGWR RO ; [DEBUG] PRINT RECEIVED MSG TYPE
3103 032172 004737 024132 CALL  DBGRSP : [DEBYG] & BUFFER CONTENTS
3105 032176 012737 010142 002314 mOV #CPCAMR , MSCPOP : POINT 10 OPCODE MESSAGE STRING
3106 032204 004737 047164 CALL  GTDRVT : GET DRIVE TABLE
3107 032210 103007 8CcC 13 :  IF TABLE NOT FOUND, PRINT ERROR
3108 032212 ERRDF 35, ,ERRO3S : UNKNCWN DRIVE ERROR
032212 104455 TRAP  C3ERDF
032214 000043 .HORD 35
032216 000000 WORD
032220 020454 WORN  ERRO3S
3109 032222 004737 027350 CALL  DRPCNT ; DROP CONTROLLER FROM TEST
3110 0 ig 37 8R 204 : EXIT
3111 032230 032761 100000 000002 1$: 817 $0T.AVL,D.UNIT(RY) : IF DRIVE
3u§ °§§}2 001031 BNE 104 ; mnﬁaz PACKET
3113 0 00 % 000056 DEC D.WCNT(R1) : ANY OUTSTAMDING WRITES?
3114 032244 0047837 032332 SELL CHKSTA ; CHECK SSAGE STATUS
3115 032250 103426 S goo ;r 394
3116 032252 1 000022 000062 D p‘r RP(R4),D. xn.u(m GET RETURMED BYTECOUNT
3117 032260 005561 000064 ¢ g m(us
3118 0 1 000024 000064 ?a AP+2(R8),D.XFMKRL);
5119 N32272 005561 000066 D. "'il; :
3120 032276 00 6% 00005 15 D.MCNT(R1 : IF QUTSTANDING WRITES <> 0,
3121 032 00100 104 i EXIT
5125 0 2;04 032761 004000 000002 407.0MP, 0. UNIT(R1) : DO COMPARE HOST DATA?
3123 032312 001403 Q 0 ;
3134 0 3% 004737 050360 &&o : DO IT
i 1125 032320 000402 ' ;
‘ 359 8 35% 004737 026006 533’ CALL TNE ; RETURN M_E. & CLEAR RESPONSE RING
] :
1128 035 ig 000240 NOP : [DBG] INSERT HALT FOR DEBUG
ﬁig 082330 000207 RETURN :

——— - -
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CHKSTA:

1¢:

24:

STACOD: .

STASIZ

STARDR: .

:Rl

SEQ C1%
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CXSTA - OBTAIN STATUS/EVENT CODE OF END MNESSAGE, TRANSLATE IT 10
. AND PRINT AN ERROR MESSAGE IF AN ERROR STATUS IS RETHRNED.

- DRIVE TABLE POINTER
R2 - STATUS/EVENT COOE
R3 - ENDCODE
R$ - POINTER TO RESPONSE PACKET

RS - CONTROLLER TABLE ADORESS

"STAMSO - STATUS MESSAGE

STAMS1 - SUBCODE MESSAGE
CARRY CLEAR ON ~SUCCESS”
CARRY SET ON "ERROR"

<nz> ; SAVE REGISTERS
2, -(SP) : PUSH R2 ON STACK

oetsr MSK,R2 : GET STATUS CODE

RO : CALCULATE

STACOD(RO),R2 :  DISPATCH

23 ; TABLE

ggrnaoacno: ; OFFSET

RO H

ﬁg.osrnsxz ;

STAUNK ; STATUS CODE NOT IN LIST

0 ; 00 - SUCCESS

1 : 01 - INVALID COMMAND

2 : €2 - COMMAND ABORTED

3 ; 03 - UNIT OFFLINE

4 : 04 - UNIT AVAILABLE

S : 05 - MEDIA FORMAT ERROR

6 : 06 - WRITE PROTECTED

7 ; 07 - COMPARE ERROR

8. ; 08 - DATA ERROR

9. ; 09 - HOST BUFFER ACCESS ERROR
10. : 10 - CONTROLLER

11, : 11 - DRIVE ERROR
<.-STACOD-2> : LEGAL NUMBERS ARE LOWER THAN THIS
STASUC ; 00 SUCCESS

STAINV : 01 - INVALID COMMAND
TAABO : 02 - COMMAND ABORTED
STAOFL : 03 - UNIT OFSLINE
STAAVA : 04 - UNIT AVAILABLE
STAMFE i 05 - MEDIA FORMAT ERROR
STAWPR : 06 - WRITE PROTECTED
STACMP : 07 - COMPARE ERROR
STADAT : 08 DATA ERROR
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3186 022444 035630 WORD  STAHST : 09 HOST BUFFER ACCESS ERROR

7187 032446 036220 .WORD  STACNTY ; 10 CONTROLLER ERROR

}%gg 032450 037004 WORD  STADRY : 11 - DRIVE ERROR

3190 ;e

g%g% : STASUC - ~SUCCESS"” STATUS RETURNED

3193 -

3194

3195 032452 STASUC: POP <A2> ; RESTORE REGISTERS
032452 012602 MOV (SP).,R2 ; POP STACK INTO R2

3196 032454 032737 020000 002204 817 QIERL , IFLAGS : IF NOT ERROR

3197 (32462 001460 8EQ 994 ;  DON'T SUCCESS MESSAGE

3198 032464 122702 000040 cHp #SC.SPI,R2 : SPIN- DouN IGNORED

3199 032470 001004 8NE 2 :

1200 032472 012737 032645 002320 MOV MMSSUCL, STAMSY ;

3201 032500 000445 B8R 204 ;

3202 (32%°C 922702 000100 2%: cHP ¢SC.STC,R2 ; STILL CONNECTED?

7203 032506 C 1004 BNE 33 :

3204 032510 012737 032667 002320 MOV MSSUC2, STAMSY :

3205 032516 000437 B8R 208 :

3206 032520 022702 000200 3s: cHp #5C.DUP,R2 ; DUPLICATE UNIT NUMBER?

3207 032524 001004 BNE 44 ;

1208 032526 012737 032707 002320 MOV #MMSSUC3, STAMS] :

3209 032534 000430 B8R 204 :

3210 032536 022702 000400 4. cHe #SC.AQL,R2 ; ALREADY ONLINE?

1211 032542 001004 BNE 54 :

31212 032544 012737 032735 002320 MOV MSSUC4, STAMST :

3213 032552 000421 BR 04 :

5214 032554 022702 001000 S$: CcMP #5C.S0L,R2 ; STILL ONLINE?

3215 032560 001004 BNE 64 :

5216 032562 012737 032754 002320 MOV MMSSUCS, STAMSL :

3217 032570 000412 BR 204 :

1218 032572 022702 010000 6%: CMP 4SC.ROV,R2 ; PEAD ONLY (VOLUME FORMAT)?

1219 032576 001004 BNE 7 :

3220 032600 012737 032771 002320 MOV MSSUC6, STAMSL ;

3221 032606 000403 BR 204 i

3222 032610 012737 010221 002320 7%: MOV #ELANK , STAMS1 ; SUBCODE NOT IN LIST

3223 032616 012737 032632 002316 20%: MOV Mssucd, STAMSO :

3224 032624 000241 994 : cLC INDICATE SUCCESS

3225 032626 000240 NOP ; [DBG] INSERT HALT FOR DEBUG

gggg 032630 000207 RETURN ;

3228 032632 123 125 103 MSSUCO: .ASCIZ /SUCCESS - /

3229 032645 123 120 111 MSSUC1: .ASCIZ /SPIN-DOWN IGNORED/

3230 032667 123 124 111 MSSUC2: .ASCIZ /STYTLL CONNECTED/

2231 032707 104 12% 120 MSSUC3: .ASCIZ /DUPLICATE UNIT NUMBER/

3232 032735 101 114 122 MSSUC4: .ASCIZ /ALREADY ONLINE/

3233 032754 123 124 111 MSSUCS: .ASCIZ /STI.L ONLINE/

3234 032771 122 105 101 MSSUC6: .ASCIZ /READ ONLY (VOLUME FORMAT)/

3235 .EVEX

3236

3237 X

gggg : STAINV - “INVALID COMMAND" STATUS RETURNED
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033162
033164

033220
033220
033222
033230
033236
033242

0.2602
012737
012737
032737
001006

104454
000042
000000
020402
004737
000261
000240
000207

111

012602
012737
012737
032737
001006

104455
000041

000240
000207

125

012602
012737
012737
004737
000261

010221
032074
020000

027350

116

010221

033164
020000

027350

116

010221
010221
026006

002320
002316
002204

126

002320
002316
002204

113

002320
002316

STAINV:

99%:
NOP

MSINVO:

99%:
NOP

MSUNKD «

X
.
|
.
’
.
.

STARBO:

: RESTORE REGISTERS

POP <R2>
: POP STACK INTO R

MoV (SP).+,R2

MOV SBLANK, STAMS1 ; NO SUBCODES AVAILABLE
MOV oSINVY, STAMSO :

BIT 8TERL, IFLAGS ; IF ERROR LOG

BNE $ : _ DON'T PRINt ERROR
ERRSF 34, ,ERRO34 : REPORT ERROR STATUS
TRAP  C$EASF

JMORD 33

'WORD 0

‘WORD  ERRO34

CALL  DRPCNT ; DROP CONTROLLER FROM TEST
SEC SET CARRY FOR ERROR

. [DBG] INSERT HALT FOR DEBUG
RETURN ,

.ASCIZ /INVALID COMMAND/
.EVEN
STAUNK - UNKNOWN STATUS RETURNED

POP <R2> ; RESTORE REGISTERS

MOV (SP)+,R2 : POP STACK INTO R2

MOV SBLANK , STAMS1 : NO SUBCODES AVAILABLE
MOV oMSUNKS, STAMSO :

BIT #1ERL , IFLAGS : IF ERROR LOG

BNE 994 : ~ DON'T PRINt ERROR
ERRDF 33, ,ERR033 ; REPORT ERROR STATUS
TRAP  CIERDF

.MORD 33

.WORD

'WORD  ERRO33

CALL  DRPCNT ; DROP CONTROLLER FROM TEST
SEC SET CARRY FOR ERROR

; TDBG) INSERT HALT FOR DEBUG
RETURN ;

.23g£2 /UNKNOWN COMMAND STATUS COOE/

STAABO - *COMMAND ABORTED“ STATUS RETURNED
DON'T PRINT AN ERROR MESSAGE.
SET CARRY 30 THE END MESSAGE WILL BE PUT IN THE BIT BUCKET.

POP <R2> : RESTORE REGISTERS

MOV (SP)+,R2 ; POP_STACK INTO R2

MOV #BLANK,STAMS1 ; SO_ERROR LOGS

MOV $BLANK ,STAMSO : __PRINT PROPERLY

CALL RTNME ; RETURN M.E, & CLEAR RESPONSE RING
SEC ;i INDICATE ERROR STATUS
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3284 033244
3235 033246

033436

9
0

1

2

3

4

S 033440
6 033460
7 033524
8 033545
9 033504
0 033632
2
3

000240
000207

012602
045702

005261
104455

000037
000040

033460
000100
033524
000400
033545
000200
033604

033632
010221
033440
020000

000112

027424
026006

IOV I ON

002320

002320

002320

002320

002320

002320
002316
002204

e

STAQFL :

2

34

4%

54

64:
20$:

994 :
NOP

MSOFLO: .
MSOFLL: .

MSOFLS: .

(et

RETURN

SEQ 0157
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; [DBG) INSERT HALT FOR DEBUG

STAOFL - *“UNIT OFFLINE" STATUS RETURNED

R2> RESTORE REGISTERS

(SP)+,R2 POP STACK INTO R2

o5T.M8K, R2 GET SUBCODE

g§c NVL.R2 NO VOLUME MOUNTED OR DRIVE DISABLED?
#3SOFL1.STAHSI

204
0§C.IOP.R2 UNIT INOPERATIVE?

3
#MSOFL2, STAMS]
204

05C DIS,R2 UNIT DISABLED BY FIELD SERVICE?
gg%OFLS . STAMS1

g%C.DUP.RZ DUPLICATE UNIT NUMBER?
gg%OFL4.STAHSI

R2 UNIT UNKNOWN OR ONLINE OTHER CTRLR

64
OHSOFLS STAMS1

204
GBLANK, STAMS1 SUBCODE NOT IN LIST

@6 B WS Wa We BT WS BE S Ve BT Ws W Ve Be Vs WE V6 We VWS PO Ve W r e WE WO WY FO

MSOFLY; STAMSO

SIERL, IFLAGS IF ERROR LOG

994 DON'T PRINt ERROR
D.HERR(RL) INCREMENT HARD ERROR COUNT
41, ERRO41 : REPORT ERROR STATUS

C3EROF

41

0

ERRO41

DRPUNT ; DROP DRIVE

RTNME : RETURN M.E. & CLEAR RESP..«<SE RING

NDICATE ERROR STATUS
; [DBG) INSERT HALT FOR DEBUG

/UNIT OFFLINE - /

/NO_VOLUME MOUNTED OR DRIVE DISABLED/
/UNIT INOPERATIVE/

/UNIT OISABLED BY FIELD SERVICE/
/DUPLICATE UNIT NUMBER/

/UNIT UNKNOWN OR ONLINE TO OTHER CTRLR/




SEQ 0167
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GLOBAL SUBROUTINES SECTION
E£E] . STAAVA - "UNIT AVAILABLE" STATUS RETURNED
1336
3337 033700 STAAVA: POP <R2> : RESTORE REGISTERS
033700 012602 MOV (SP)- ,R2 : POP STACK INTO R2
3338 033702 012737 010221 002320 MOV OBLANK , STAMS1 : NO SUBCODES AVAILABLE
3339 033710 012737 033760 002316 MOV OMSAVAS, STAMSO :
3340 033716 032737 020000 0C2204 BIT #TERL , IFLAGS : IF _ERROR LOG
3341 033724 001012 BNE 994 : ~ DON'T PRINt ERROR
3342 033726 005261 000112 INC 0.HERR(R1) : INCREMENT HARD ERROR COUNT
3343 033732 ERRDF  4i,,ERR041 : REPORT ERROR STATUS
033732 104455 TRAP  CSERDF
033734 000051 JMORD 41
033736 000000 'WORD O
033740 021240 "WORD  ERRO41
3344 033742 004737 027424 CALL  DRPUNT ; DROP DRIVE
3345 033746 004737 026006 CALL  RTNME : RETURN M.E. & CLEAR RESPONSE RING
3346 033752 000261 99s:  SEC : INDICATE ERROR STATUS
3347 033754 000240 NOP ; [0BG) INSERT HALT FOR DEBUG
3328 033756 000207 RETURN A
3350 033760 125 116 111 MSAVAQ: .ASCIZ /UNIT AVAILABLE/
3351 "EVEN
3355
3353 e
gggg ; STAMFE - “MEDIA FORMAT ERROR” STATUS RETURNED
3356
3357 034000 STAMFE: POP <R2> ; RESTORE REGISTERS
034000 012602 MOV (SP)+,R2 ; POP STACK INTO R2
3358 034002 042702 000037 BIC 65T MSK,R2 : GET SUBCODE
3359 034006 022702 000240 CHP #5C.576.R2 : DISK FORMATTED WITH 576 BYTE SECTORS?
3350 034012 001004 BNE 24 :
3361 034014 012737 034202 002320 MOV OMSMFEL, STAMS1 :
3362 034022 000430 BR 20% :
3363 034024 022702 000300 28: CHP 9SC.FCT,R2 ; FCT CORRUPT?
3364 034030 001004 BNE 33 :
3365 034032 012737 034247 002320 MOV MSMFE2, STAMSI ;
3366 034040 000421 BR 203 :
3367 034042 022702 000400 34 CHP #SC.RCT,R2 ; RCT CORRUPT?
3368 034046 001004 BNE 44 :
3369 034050 012737 034263 002320 MOV MMSMFE3, STAMSY :
3370 034056 000412 B8R 20% ;
3371 034060 022702 000440 4s: CHP 05C.RBN,R2 : NO RBN AVAILABLE
337§ 034064 001004 BNE St ;
3373 034066 012737 034277 002320 HOV DMSMFEAL, STAMS1 ;
3374 034074 000403 B8R 20% :
3375 034076 012737 010221 002320 S$: MOV #BLANK , STAMS1 ; SUBCODE NOT IN LIST
3376 034104 012737 034154 002316 208: MOV MSMFES, STAMSO ;
3377 034112 032737 020000 002204 8IT SIERL, IFLAGS : IF ERROR LOG
3378 034120 001012 BNE 994 : " DON'T PRINT ERROR
3379 034122 005261 000112 INC D.HERR(RY) : INCREMENT HARD ERROR COUNT
3380 034126 ERRDF  4{,,ERRO41 : REPORT ERROR STATUS
034126 104455 TRAP  C#ERDF
034130 000051 .WORD 41
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034132
034134
(34136
034142
034146
034150
034152

034520

034562

012602

005261
104457

000207

127
125
125

000037
020000

034457
010000
034520
010221
034434
020000

000114

026006

122
116

002320

002320

002320
002316
002204

- pn pa
[ Sroyas
[y s e

STAWPR:

2%:

34:
20%:

994 :
NOP

MSWPRO :
MSWPRL: .
MSWPR2: .

STACHP:

.WORD 0
‘WORD  ERRO41
CALL  DRPUNT : DROP DRIVE
CALL  RTMME srunn M.E. & CLEAR RESPONSE RING
SEC NDICATE ERROR STATUS
; [DBG) INSERT HALT FOR DEBUG
RETURN ;
: .ASCIZ /MEDIA FORMAT ERROR - /
: .ASCIZ /DISK FORMATTED WITH 576 BYTE SECTORS/
ASCIZ /FCT CORRUPT/
ASCIZ /RCT CORRUPT/
ASCIZ /NO RBN AVAILABLE/
EVEN
STAWPR - "WRITE PROTECTED" STATUS RETURNED
POP <R2> ; RESTORE REGISTERS
MOV (SP)+,R2 : POP STACK INTO R2
BIC #5T.M8K, R2 : GET SUBCODE
gnp gsc .HWP .R2 ; HARDWARE WRITE PROTECT?
MOV MSWPR1, STAMS ;
B8R 204 :
gng §§c.sup.nz ; SOFTWARE WRITE PROTECT?
MOV MSWPR2, STAMS1 ;
BR 20% ;
MOV 9BLANK , STAMS : SUBCODE NOT IN LIST
MOV #nsupnb STAHSO ;
BIT oTERL, IFLAGS : IF ERROR LOG
BNE 99 : _ DON’T PRINt ERROR
INC RRCR1) ; INCREMENT SOFT ERROR COUNT
ERRSOFT 41 éﬁERRoM : REPORT ERROR STATUS
WORD o
-WORD  ERRO41
CALL  RTNME RETURN M.E. & CLEAR RESPONSE RING
SEC NDICATE ERROR STATUS
; [DBGJ] INSERT HALT FOR DEBUG
RETURN ;
.ASCIZ /WRITE PROTECTED - /
ASCIZ /UNIT IS HARDWARE WRITE PROTECTED/
ASCIZ /UNIT IS SOFTWARE WRITE PROTECTED/
EVEN
STACMP - "COMPARE ERROR" STATUS RETURNED
POP «R2> ; RESTORE REGISTERS

SEQ 0161




SEQ 0162
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034562
34564

3444 034662
3446 034664

3453 034702

034702
3454 034704
3455 034710
3456 034712

035024

012602
012737
012737
032737
001023
005261
005261

104456
000051
000000
021240
005737

012602

001404

104457
000051

002144
000112

027424
026006

117

000037
035126

000002
000030

010221
035160
000400
000200
000120
035230
020000

000114
000002

002320
002316
002204

002144

115

002320
002320

002316
002204

002154

98%4:
99%:
NOP

MSCMPO:

e
.
[

STADAT:

43

o
“we

144

e s we B @2 ®we we we

l
'
'
.
’
l

DROP

POP STACK INTO R2
NO SUBCODES AVAILABLE

IF ERROR LOG

DON'T PRINf ERROR
INCREMENT COMPARE ERROR COUNT
INCREMENT HARD ERROR COUNT
REPORT ERROR STATUS

IF_HARD ERROR LIMIT ZERO,
DON’'T DROP DRIVE
EXCEEDED
HARD ERROR LIMTIT?
DRIVE

RET URN M.E & CLEAR RESPONSE RING
NDICATE EKROR STATUS

; [DBG) INSERT HALT FOR DEBUG

RESTORE REGISTERS
PO? STACK INTO R2

GET_SUBCODE
INITIALIZE INDEX
IS THIS THE SUBCODE?

GET NEXT SUBCODE
ANY SUBCODES LEFT?

SUBCODE NOT IN LIST
GSL’¢DDRESS OF MESSAGE STRING

COUNT ECC
CORRECTABLE DATA

MOV (SP)+,R2
MOV OBLANK , STAMS1

MOV OMSCHPO, STAMSO
BIT SIERL, IFLAGS

BNE 99

INC CERR(RI)

INC o HERR(RI)

ERRHRD ERR041

TRAP csék

.WORD

“WORD

“WORD 041

isT SO.EL»SFPTBL

BEQ 984

CHP D.HERR(R1),50.EL +SFPTBL
8LO 984

CALL  DRPUNT

CALL  RTNME

SEC

RETURN

.ASCIZ /COMPARE ERROR/
.EVEN

¢ TADAT - *DATA ERROR” STATUS RETURNED
POP <R2>

MOV (5P)+,R2

BIC 05T.M8K,R2

CLR RO

CHP NUMDAT(RO),R2

BEQ 54

ADD #2,R0

CHP #5120AT, R0

B8GE 4%

MOV BLANK, STAMS1

B8R 64

MOV ADRDAT(RO),STAMS1
CMP #SC. LEC,R2

BLE 1434

CHP #SC.CEC,R2

BN 204

£
INC D.ECCCC

MOV onsonrz STAHSO
OIERL TELAGS

994
INC D.SERR(R1)

BIT oSM. PSE, S0.BIT+SFPTBL
BEQ 154

ERRSOFT 41, ,ERRO41

ERRSOr T &1 ENRO

.MORD 41

®s Be G W We WD Ve WA By Bs W6 We WE WL VS VO Ve BE GP We Vs @6 Ve W

AS A DATA ERROR
COUNT ECC CORRECTED DATA
IF ERROR LOG,
DON’T PRINT ERROR

INCREMENT SOFT ERROR COUNT
PRINT SOFT

ERRORS?
REPORT ERROR STATUS
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035124
035126

012737
032737
001021
005261

104456
000051
000000
021240
005737
001406
026137
103402
004737
004737
000261
000240
000207

000000

000030

035566

035212
020000

000112

002144
000112

027424
026006

002316
002204

002144

15%:
NOP

204:

98¢ :
993
NOP

NUMDAT :

SIZDAT

RDRDAT: .

.WORD
.WORD
cLC

RETURN

RETURN
.HORD

0
ERRO41

ERROR OCCURRED

; [DBG) INSERT HALT FOR DEBUG

OMSDATO, STAMSO
OIERL IFLAGS

flemay
ék

041
3g§EL~SFPTBL
gé?ERR(Rl).SO.ELoSFPTBL

DRPUNT
RTNME

- s we e we

i

IF ERROR LOG
DON’'T PRINT ERROR

INCREMENT HARD ERROR COUNT

REPORT ERROR STATUS

IF HARD ERROR LIMIT ZERO,
DON'T DROP DRIVE

EXCEEDED
HARD ERROR LIMIT?
; DROP DRI
%WWH & CLEAR RESPONSE RING

IN DICATEBFRROR STATUS

; [(DBG] INSERT HALT FOR DE

<.-NUMDAT-2>
MSDATO

MSDAT1
MSDAT?
BLANK

MSDATC

H
i
H
i
H
i
H
H
i
H
¢
i
H

®e @ Ws W W Vs @S T+ We B2 Be @6 @

; FORCED ERROR

: 8 SYMBOL ECC ERROR

LEGAL NUMBERS ARE LOWER THAN THIS

FORCED ERROR

INVALID HEADER

DATA SYNC NOT FOUND
CORRECTABLE ECC ERROR
UNCORRECTABLE ECC ERROR
1 SYMBOL ECC ERROR

>EQ 0163




5EQ 0164
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3525
3526

OO WO

R

-~~~}

3572
3573
3574

935212
035230
035269

012602
042702
022702
001004

000037
000040

036046
000100
036073
000140
036112
000200
036136
00024C
036167
010221
626000

027350

002320

002320

002320

002320

002320

MSDATOQ:
MSDATZ:
MSDAT! :
MSDATZ:
MSDAT4:

MSDATD :

X
.
’

STAHST :

1$:

2%:

34

4%

Sé:
20%:

.ASCIZ

/DATA ERROR - /

.ASCIZ /ECC CORRECTABLE DATA - /

.ASCIZ /INVALID HEADER/

.ASCIZ

/DATA SYNC NOT

FOUND/
.ASCIZ /UNCORRECTABLE ECC_ERROR/

.ASCIZ
.ASCIZ
"EVE

STAHST - "HOST BUFFER ACCESS ERROR" STATUS RETURNED

p

/8 §
/FORCEl EKROR/

<R2>
(SP)+,R2
#57.M8K, R2
:§c .OTA.R2
#MSHST1, STAMS
20%

g§c.oec.az
#MSHST2, STAMS
204

g§c.uxn.aa
#MSHST3, STAMS1
204

ﬁc.mp.nz
#SHST4, STAMS)
204

gfc.zpr.az
gggusvs ,STAMS1
SBLANK , STAMS
MSHSTY, STAMS0
g;ERL , IFLAGS
40, , ERRO40
CSERDF
40

0
ERRO40
DRPCNT

; (DBG] INSERT HALT ron DEBUG

SYMBOL ~ORRECTED/

/2 SYMBOLS CORRECTED/
/3 SYMBOLS CORRECTED/
/4 SYMBOL' CORRECTED/
/S SYMBOL , CORRECTED/
/6 SYHBOIS CORRECTED/
/7 SYHBO' CORRECTED/
YMBC_S CORRECTED/

We Mo We @2 WL Ve We W W VS VI Ve Ve W Ve Ve VI WO We W WI W 42 R WL Vs We B0

RESTORE REGISTERS
EgP STACK INTO R2

T SUBCOOE
00D TRANSFER ADDRESS?
000 BYTE COUNT?
NON-EXISTANT MEMORY?
HOST MEMORY PARITY ERROR?
INVALID PAGE TABLE ENTRY?
SUBCODE NOT IN LIST
IF ER?OR LOG

OON'T PRINT ERROR
REPORT ERROR STATUS

DROP CONTROLLER FROM TEST
DICATE ERROR STATUS
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3572 036010 000207 RETURN ;

3577 036012 110 117 123 MSHSTO: .ASCIZ /HOST BUFFER ACCESS ERROR  /
3578 036046 117 104 104 MSHST1: .ASCIZ /0DD TRANSFER ADDRESS/

3579 036073 117 104 1G4 MSHST2: .ASCIZ /0DD BYTE COUNT/

3580 036112 116 117 116 MSHST3: .ASCIZ /NON-EXISTANT MEMORY/

3581 036135 110 117 123 MSHST4: .ASCIZ /HOST MEMORY PARITY ERROR/
358% 036167 111 116 126 MSHSTS: .ASCIZ /INVALID PAGE TABLE ENTRY/

358 "EVEN
3584
3585 e
gggg : STACNT - “CONTROLLER ERROR” STATUS RETURNED
3588
3539 036220 STACNT: POP <R2> ; RESTORE REGISTERS
036220 012602 MOV (SP)+,R2 : POP STACY INTC P?
3590 036222 042702 000037 BIC OST.H8K, R2 ; GET SUBCOOE
3591 036226 005000 CLR RO : INITIALIZE INDEX
3592 036230 026002 036226 1$: CHP NUMCNT(RO),R2 : IS THIS THE SUBCODE?
3593 036234 001411 BEQ 104 :
3594 036236 062700 000002 ADD 92.R0 : GET NEXT SUBCCDE
3595 036242 022700 000020 CHP #S$ZCNT RO : ANY SUBCOLES LEFT?
3596 036246 002370 8GE 13 .
3597 036250 012737 010221 002320 MOV #BLANK, STAHS1 : SUBCODE NOT IN LIST
3598 036256 000403 BR 114 :
3599 036260 C16037 036350 002320 108: MOV ADRCNT(RO),STAMS1 : GET ADDRESS OF MESSAGE STRING
3600 036266 012737 036372 002316 118: MOV #MSCNTO, STAMSO ;
3601 036274 032737 020000 002204 BIT #IERL , IFLAGS : IF ERROR LOG
3602 036302 001006 BNE 994 :  DON'T PRINt ERROR
3603 036304 ERRDF 40, , ERRO40 : REPORT ERROR STATUS
036304 104455 TRAP  CHERDF
036306 0000 WOR
036310 000000 HORD O
036312 021016 ‘WORD  ERRO40
3604 036314 004°37 027350 98s:  CALL  DRPCNT : DROP CONTROLLER FROM TES~
3605 036320 000261 993:  SEC : INDICATE ERROR STATUS
3606 036322 000240 NOP ; [0BG) INSERT HALT FOR DEBUG
ggg; 036324 000207 RETURN ;
3609 036326 000040 NUMCNT: .WORD  SC.SDS ; SERDES OVERRUN OR UNDCRRUN
3610 036330 000100 .WORD sc.sog : EDC ERROR
3611 036332 000140 WORD SC.1I : INCOGNSISTANT INTERNAL CONTROL
3612 036334 000200 .MORD  SC.IEE : INTERNAL £DC ERROR
3613 036336 000240 JWORD  SC.LPT ; LEST ADAPTOR CARD PARITY ZRROR INPUT
3614 035340 000300 .WORD  SC.LPO : LESI ADAPTOR C-RD PARITY ERROR,OUTPUT
3615 036342 000340 ‘WORD  SC.CIP : *CABLE IN PLACE” NOT ASSERTED
3616 036344 000400 WORD  SC. : CONTROLLER OVERRUN OR UNDERRUN
ggi; 036346 000440 .WORD  SC.CME : CINTROLLER MEMORY ERROR
32%3 000020 SIZCNT = <. -NUMCNT-2> ; LEGAL NUMBERS ARE LOWER THAN THIS
3621 036350 036416 ADRCNT: .WORD  MSCNT1 ; SERDES OVERRUN OR UNDERRUN
3622 036352 075451 .MORD  MSCNT2 : EDC ERROR
3623 036354 036463 "WORD  MSCNT3  INCONSISTANT INTERNAL CONTRGL
3624 036356 036521 .MORD MSCNT4 ; INTERNAL EDC ERROR
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10 SEQ 2166

3625 036360 036544 JHORD  MSCNTS ; LESL ADAPTOR CARD PARITY ERROR INPUT
3626 036362 036011 'WORD  MSCNTE : LEST AUAPTOR CARD PARITY ERROR,OUTPUT
3627 036364 036657 'WORD  MSCNT? : “CABLE IN PLACE” NOT ASSERTED
3628 036366 036715 .WORD  MSCNT8 ; CONTROLLER OVERRUN QR UNDERRUN
gggg 036370 036754 'WORD  MSCNT9 ; CONTROLLER MEMORY ERROR
3631 036372 103 117 116 MSCNTO: .ASCIZ /CONTROLLER ERROR -
3632 036416 123 105 122 MSCNT1: .ASCIZ /SERDES OVERRUN OR uuosanuu/
3633 036451 105 104 103 MSCNT2: .ASCIZ /EDC ERROR/
3634 036463 m 116 103 MSCNT3: .ASCIZ /INCONSISTANT INYERNAL CONTROL/
3635 036521 111 116 124 MSCNTA: .ASCIZ /INTERNAL EDC ERROR/
3636 036544 114 105 123 MSCNTS: .ASCIZ /LESI ADAPTOR CARD PARITY ERROR INPUT/
3637 036611 114 105 123 MSCNT6: .ASCIZ /LESI ADAPTOR CARD PARITY ERROR,OUTPUT *
3638 036657 042 103 101 MSCNT?: .ASCIZ /"CABLE IN PLACE” NOT ASSERTED/
3639 036715 103 117 116 MSCMTB: .ASCIZ /CONTROLLER OVERRUN OR UNCERRUN/
3640 036754 103 117 116 MSCNT9: .ASCIZ /CONTROLLER MEMORY ERROR/
3641 "EVEN
3642
3643 pee
;g:g ; STADRV - "DRIVE ERROR" STATUS RETURNED
3646
3647 037004 STADRV: POP RD> ; RESTORE REGISTERS
037004 012602 MOV (SP)+,R2 : POP STACK INTO R2
3648 037006 042702 200037 BIC #57.M8K, R2 : GET SUBCQOE
3649 037012 005000 CLR ; INITIALIZE INDEX
3650 037014 026002 037122 24: CHP NUMDRV(RO) ,R2 : IS THIS THE SUBCODE?
3651 037020 001411 BEQ 10 :
7552 037022 062700 000002 ADD : GET NEXT SUBCODE
3653 037026 022700 000026 CHP osizonv RO : ANY SUBCODES LEFT?
3654 037032 002370 8GE :
3655 037034 012737 010221 002320 MOV oew«.sum : SUBCODE NOT IN LIST
3656 037042 000403 B8R ;
3657 037044 016037 037152 002320 10%: MOV (RO) STAMS1 ;: CET ADORESS OF MESSAGE STRING
3658 037052 012737 037202 002316 11%: MOV on STAMSO ;
3656 037060 032737 020000 002204 817 .I#Lﬁcs ; IF ERROR L0G
3660 037066 001012 ;  DON'T PRIN' ERROR
3661 037070 005261 000112 INC o.usaa R1) : INCREMENT HARD ERROR COUNT
3662 037074 ERROF 41, ERRO&1 : REPORT ERROR STATUS
037074 104455 TRAP  CeEADF
037076 00005 . a1
037100 : 0
037102 021240 .MORD  ERRO4Y
3663 037104 004737 027424 EALL DRPUNT ; DROP DRIVE
3664 037110 004737 026006 984: ALL  RTNME : RETURN M.E. & CLEAR RESPONSE RING
3665 037114 000261 9s:  SEC INDICATE ERROR STATUS
3666 037116 000240 NOP . [DBG) INSERT HALT FOR DEBUG
ggg; 037120 000207 RETURN ;
3669 037122 NUMDRV: .NORD  SC.CTO ; DRIVE COMMAND 1IME OUT
3670 037124 000100 -HORD TXME : CONTROLLER DETECTED XMISSION ERROR
3671 037,26 000140 .NORD  S5C.POE ; POSITIONER ERROR
3672 037130 0002 HORD  SC.LRM : LOST RESD/MRITE READY
3673 037132 000240 'MORD  SC.DCD ; DRIVE CLGCK DROPOUT
3674 037134 000300 'ORD  SCLRR : LOST RECEIVER READY
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3075 037136 000340 .WORD  5C.DDE ; DRIVE DETECTED ERROR

3676 037140 000400 .WORD  SC.PSE : PULSE OR STATE PARITY ERROR

3677 037142 000500 .WORD  SC.PRO ; CONTROLLER DETECTEL PROTOCOL ERROR
3678 037144 000550 .MORD  SC.OFI ; DRIVE FAILED INITIALIZATION

3679 037146 000600 .WORD  SC.DII ; DRIVE IGNORED INITIALIZATION
ggtl) 037150 000640 .WORD  SC.RRC ; RECEIVER READY COLLISION

ggg 000026 SIZDRY = <. -NUMURV-2> ; LEGAL NUMBERS ARE LOWER THAN THIS
3684 037152 037221 ADRDRV: .WORD  MSDRV1 ; DRIVE COMMAND TIME OUT

3685 037154 037250 .WORD  MSORVZ2 . CONTROLLER DETECTED XMISSION ERROR
3686 037156 037317 .WORD  MSDRV3 ; POSITIONER ERROR

3687 037160 037340 .WORD  MSDkvV4 ; LOST RESD/WRITE READY

3688 037162 037366 .WORD  MSDRVS : DRIVE CLOCK DROPOQUT

3689 037164 037412 .MORD  MSDRV6 : LOST RECEIVER READY

3690 037166 037436 .MORD  MSDRV? : DRIVE DETECTED FRROR

3691 037170 037463 .MORD  MSDRV3 i PULSE OR STATE PARITY ERRQR

3692 037172 037517 .WORD  MSDRV9 ; CONTROLLER OETECTED PROTOCOL ERROR
3693 037174 037562 .WORD  MSDRVA ; DRIVE FAILFD INITIALIZATION

3694 037176 037616 .MORD  MSDRVB ; DRIVE IGNORED INITIALIZATION
gg;z 037200 037653 .MORD  MSDRVC RECEIVER READY COLLISION

3697 037202 104 122 111 MSORVO: .ASCIZ /DRIVE ERROR - /

3698 037221 y 122 111 MSDRV1: .ASCIZ /DRIVE COMMAND TIME OUT/

3699 0372 103 117 116 MSDRV2: .ASCIZ /CONTROLLER DETECTED TRANSMISSION ERROR/

3700 037417 120 117 123 MSORYI: .ASCI /POS*TI &RM/

3701 037340 ila 117 123 MSDRVA: .ASCIZ )885 TE READYN

3702 037366 104 122 111 MSORVS: .ASCIZ IVE (L /

3703 037412 114 117 123 MSORV6: .ASCIZ 5\.&7 READY/

3704 037436 104 122 111 V7: .ASCI VE $ ;D

3705 037463 120 125 114 MSDRVS: .ASCI /Pu.§ A ; PARITY ERROR/

3706 037517 103 1° 116 ORV9: _ASCIZ /COMTROLLE! EgT PROTOCOL ERROR/

3707 037562 104 .22 111 MSORVA: .ASCIZ IVE CAILE ZATION/

37908 037616 104 122 111 MSDRVB: .ASCIZ IVE IGNORED INI IN.LZATION/

3709 037653 122 105 103 MSORVC: .ASCIZ /RECEIVER READY COLLISION/
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RSPATN  RESPOND TO ATTENTION MESSAGE.
INPUTS:

R1 - DRIVE UNIT NUMBER
R2 - STATUS/EVENT CODE

SEQ 0168

: RS - wc?oc
: R4 - POINTER TO RESPONSE PACKET
; OUTPUTS RS - CONTROLLER TABLE ADDRESS
; RESPONSE PACKET CLEARED, REPONSE RING OWNED BY CONTROLLER,
: CONTENTS OF REGISTERS Ri.R2.R3,R4 UNDEFINEC
; RS UNCHANGED
RSPATN:
MOV TN, RO DEBUG ] PRINT %cexveo MSG TYPE
CALL $? ; iosausi BUFER CONTENTS
E’e‘é : m.'zs ; 100 - AVAILABLE ATTENTION MESSAGE
H
cre o*o RS ; 101 - DUPLICATE UNIT NUIIER
T *
’%ﬁ R3 ; 102 - ACCESS PATH ATTENTION MESSAGE
BEQ A :
JHP tnvc% : INVALID END MESSAGE RECEIVED

: ATNAVA - “AVAILABLE" ATTENTION MESSAGE RECEIVED.

I T SRR B ISR I, 00D B

THE ATTENTION MESSAGE

- g_ - p——
Qe
= L

% ; DROP UNIT FROM TEST

IF SHOULDN' T

we o0 ®s @ @

: [(DBG] INSERT HALT FOR DEBUG
RETURN :

ATNDUP - “DUPLICATE UNIT NUMBER” ATTENTION MESSAGE RECEIVED

H
H
| o g s Ao T KIS
: ELSE, I TRE RYTENTION FESOAGE

GE}F 1 Y&EF % MESSAGE

OR UNDER igSE WENT AVAILABLE ERROR
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s

1766 (40002 004737 047164 ATNC P: CALL  GTDRVT ; GET DRIVE TABLE
37’2; 34‘33?3 103407 gaor 2‘1” ERRO61 : on%reTgbgn"?Ys;umﬁg'xém 'I\gssnos
3 H v 3 L UN [}

04001G 104455 TRAP  CstRoF

340012 GO007S LWORD 61

040014 ‘WORD O

040016 022544 JWORD  ERRO61
3799 040020 004737 027424 CALL  DRPUNT ; DROP CONTROLLER FROM TEST
1770 040024 000207 RE TURN :
3771 040026 304:
3775 040026 000240 NOP : (DBG) INSERT MALT FOR DEBUG
1773 040030 000207 RE TURN ;
it

‘00
;;g; ; ATNACC - “ACCESS PATH~ ATTENTION MESSAGE RECEIVED
;; : THIS ATTENTION MESSAGE IS ALWAYS IGNORED
;-

780
7 8:00;2 ATNACC :
37 0032 000240 NOP ; {DBG) INSERT HWALT FOR DEBUG
g;a‘ 040034 007207 RETURN :
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000017
177400
000001
000002
000003
000004

040572

027744 24:

+* e

000137

052737 020000 002204

032332

002204
002156
002154

002156
002160

002164

000002
000002

000003
000062

14:

24:
012737
104460

000240
000207

RSPERL :

ERRCNT:

weonesday G2 Oct-85 16:03 Page 102

RSPERL
INPUTS:

QUTPUTS:

RETURN

RESPOND TO ERROR LOG MESSAGE.

RS UNCHA

P.FLGS+RE.RP(R4) R4
0%77400.R4

R
S
ERéHnA
2R3
Enéote
03,R3
enksox
o4 ,R3

24
ERRSDE
INVCMD

*CONTROLLER” ERROR ERROR

OiE?L + IFLAGS

DRIVE UNIT NUMBER
STATUS/EVENT CODE
ENDCOOE

POINTER TO RESPONSE PACKET
CONTROLLER TABLE ADDRESS

RESPONSE PACKET CLEARED
coureutsngéoassxsrens Ri,

REPONSE RING OWNEC BY CONTROLLER,
R2,R3,RA UNDEFINED

GET END
MESSAGE FLAGS
000 - CONTROLLER ERROR
001 - HOST MEMORY ACCESS ERRCR
002 - DISK TRANSFER ERROR
003 - SDI ERROR

004 - SMALL OISK ERROR
INVALID END MESSAGE RECEIVED

s @e ®e s Be W We We V¢ Ve @e Ve Ve G0

LOG MESSAGE RECEIVED

INDICATE THIS IS AN ERROR LQG

R : TABLE POINTER SANITY CHECK ON CHKSTA
CHK i CHECK RETURN STATUS
OIERL IFLAGS : CLEAR ERROR LOG FLAG
o<LF .CON-LF.SUC>,R4 : IF OPERATION
1$ : © FAILED,
g%.ERRTYP - SEINT HARD ERROR
8SM.PSE,S0.BIT.SFPTBL : IF sbrv ERRORS ARE SUPPRESSED,
43 : _ SKIP ERRUR REPORT.
03 ERRTYP : ELSE, PRINT SOFT ERROR

950 . ERRNBR 1 SAVE ERROR NUMBER
ERRMSG ; CLEAR ERROR MESSAGE ADDRESS
SERROS0, ERRBLK : SAVE ERROR SUBROUTINE ADDRESS

: PRINT MESSAGE

C$ERROR

; {DBG] INSERT HALT FOR DEBUG
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3840
3841 ive
%z% : ERRHMA - ~HOST MEMORY tRROR* ERROR LOG MESSAGE RECEIVED
3543 -
3846 040216 052737 020000 002204 ERRHMA: BIS OIERL IFLASS : INDICATE THIS IS AN ERROR LOG
3847 040224 005001 CLR ; TRBLE POINTER SANITY CHECKX ON CHKSTA
3848 040226 004737 032332 CALL CHKST i CHECK RETURN STATUS
3849 040232 042737 020000 002204 BIC QIERL, IFLAGS ; CLEAR ERROR LOG FLAG
3850 040240 032704 000300 BIT (LF CONOLF SUC» R4 ;: IF OPERATION
3851 040244 001004 BNE :  FAILED,
3852 040246 012737 000002 002156 MOV 02.ERRTYP : PRINT HARD ERROR
3853 040254 000407 BR 24 ; ELS
3854 0402% 032737 000002 002154 1%: BIT OSM.PSE,SO.BIT.SFPTBL ; IF SbFT ERRORS ARE SUPPRESSED,
3855 040264 001414 BEQ 43 ;  SKIP ERROR REPORT
3856 040266 012737 000003 002156 MOV 83 ERRTYP ; ELSE, PRINT SOFT ERROR
3857 040274 012737 000063 002160 2%: MOV 951 ., ERRNBR : SAVE ERROR NUMBER
3858 040302 005037 002162 CLR ERRM ; CLEAR ERROR MESSAGE ADDRESS
3859 040306 012737 021706 002164 MOV QERROS1, ERRBLK ; SAVE ERROR SUBROUTINE ADDRESS
3860 040314 ERROR ; PRINT MESSAGE
040314 104460 TRAP C$ERROR
3861 040316 4
31862 040316 (00240 NOP ; [DBG] INSERT HALT FOR DEBUG
31863 040320 000207 RETURN :
353
gggg : ERRDTE - “DATA TRANSFER ERROR” ERROR LOG MESSAGE RECEIVED
i
3870 040320 004737 047164 ERRDTE: CALL GTDRVT ; ELSE, GET DRIVE TABLE
3871 040326 103445 8CS ; __IF TABLE NOT FOUND, PRINT ERROR
3872 040330 032761 100000 000002 BIT ODT AVL,D.UNIT(R1) ; IF DRIVE DROPPED
3873 040336 001041 BNE 43 ; _ IGNORE RESPONSE PACKET
3874 040340 052737 020000 002204 BIS #IERL , IFLAGS ; INDICATE THIS IS AN ERROR LOS
3875 040346 004737 0323132 CALL CHKS TA : CHECK RETURN STATUS
3876 040352 042737 020000 002204 BIC #1ERL, IFLAGS ; CLEAR ERROR LOG FLAG
3877 040360 032704 000300 BIT #<LF . CONLF,SUC> R4 ; IF QOPERATION
3378 040364 001004 BNE 24 + FAILED,
3879 040366 012737 000002 002156 MOV #2,ERRTYP i  PRINT HARD ERROR
31880 040374 000411 BR 3 ; ELSE
1881 040376 005261 000114 2%: INC D.SERR(RL] ; INCREMENT SOFT ERROR COUNT
3882 040402 032737 000002 002154 BIT #SM.PSE,SO.BIT.SFPTBL ; IF SOFT ERRORS ARE SUPPRESSED,
38832 040410 001414 BEQ 43 ;i  SKIP ERROR REPORT.
1884 040412 012737 000003 002156 MOV #3,ERRTYP ; ELSE, PRINT SOFT ERROR
3885 040420 012737 000064 002160 3%: MOV 052 ERRNBR : SAVE ERROR NUMBER
1886 040426 005037 002162 CLR ERRMSG ; CLEAR ERROR MESSAGE ADDRESS
31887 040432 012737 022004 002164 MOV ®ERROS52, ERRBLK ; SAVE ERROR SUBROUTINE ADDRESS
3888 040440 ERROR : PRINT MESSAGE
040440 104460 TRAP C$ERROR
3889 040442 44 .
3890 040442 000240 NOP ; [DBG] INSERT HALT FOR DEBUG
3891 040444 000207 RETURN ;
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3893
31894

012737
104460

000240
000207

004737
103445

012737
104460

022122

047164
100000
020000
032332
020000
000300
000002

000114
000002

002162
022236

00002
00220¢
002204

002156
002154

902156
002160

002164

000002
002204
002204

002156
002154
002156
002160
002164

Hadh
:
i

ERRSDI:

24:

34

44 ;
NOP

(e
.
.
.
.

ERRSOE :

2s:

34

44

ERRSDI - ~SDI ERROR” ERROR LOG MESSAGE RECEIVED

RETURN

ERRSOE -

EIDRVT
:?T.AVL.D.WIT(RI)
OIERL , IFLAGS
CHKSTA

OIERL IFLACE
o<LF.CONSLF.SUC> 24

2
gZ.ERRTYP

$
D.SERR(R1)
0%" .PSE,SO.BIT+SFPTBL

o3 ERRTYP
#5%. ERRNBR

ERRMSG
#ERROS53, ERRBLK
CS$ERROR

e My ®e ®s Be W B Ve We We ®s W Ve We Vs Vs W S @

IF
; IF 8RIVE DROPPED

ELSE, GET DRIVE TABLE
TABLE NOT FOUND, PRINT ERROR

IGNORE RESPONSE PACKET
INDICATE THIS IS AN ERROR LOG
CHECK RETURN STATUS

CLEAR ERROR LOG FLAG

IF openn 10N

FAILED,
EL ggINT HARD ERROR
INCRtHENT SGFT ERROR COUNT
IF SOFT ERRORS ARE SUPPRESSED,
SKIP ERROR REPORT.
ELSE. PRINT SOFT ERROR
SAVE ERROR NUMBER
CLEAR ERROR MESSAGE

ADDRESS
SAVE ERROR SUBROUTINE ADDRESS
PRINT MESSAGE

; [0BG] INSERT HALT FOR DEBUG

“SMALL DESK ERROR" ERROR LOG MESSAGE RECEIVED

EIDRVT
:ET.AVL.D.UNIT(Ri)
STERL , IFLAGS

CHKSTA

OIERL, IFLAGS

g<LF .CON+LF.SUC> R4
82 ,ERRTYP

34

D.SERR(RL)
4SM.PSE,S0.BIT+SFPTBL

43
63, ERRTYP
454, ggRRNBR

ERRM
9ERRO54, ERRBLK
C$ERROR

ELSE, GET DRIVE TABLE
IF 'TABLE NOT FOUND, PRINT SRROR
IF DRIVE DROPPED
IGNORE RESPONSE PACKET
INDICATE THIS IS AN ERROR LOG
CHECK RETURN STATUS
CLEAR ERROR LOG FLAG
IF OPERATION

FAILED,
PRINT HARD ERROR

ELSE

INCREMENT SOFT ERROR COUNT

IF SOFT ERRORS ARE SUPPRESSED,
SKIP ERROR REPORT.

ELSE, PRINT SOFT ERROR

SAVE ERROR NUMBER

CLEAR ERROR MESSAGE ADDRESS

SAVE ERROR SUBROUTINE ADDRESS

PRINT MESSAGE
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3946 040712 000240 NCP ; {DBG] INSERT HALT FOR DEBUG
%g:g 040714 000207 RETURN :

SEQ C.'?
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000137 024310

052220
000034

004737

005065

000001
000040
046474

012701
000036
000034

04
06 023703 004406

000030
000014
000152
000040
w0042

L4

®s @3 We ®¢ wo ®s @r We we w0

TIPGEN - GENEPATE TEST PACKETS FOR TEST 1 (CONTROLLER VERIFICATION
TEST). THE FOLLOHING STEPS ARE PERFORMED:

1. INITIALIZE EACH CONTROLLER
2. FOR EACH OF

A DATA

E THE 16 STANDARD DATA PATTERNS
LDCATIO@S IN EONTROLLER RAM, READ BACK THE DATA, AND DO

3. RE- INITIALIZE CONTROLLER
4, ISSUE A SET CONTROLLER

¢ ®e ms we We wy @

.
[

WRITE ALL

CHARACTERISTICS COMMAND

QUTINE

STE
3 QUTINE

WA
STEP 4 ROUTINE
DISPATCH

T0

CURRENT
STEP

ROUT
SAVE CURRENT
PRINT SYSTEM
INITIALIZE CON
: Ir ERROR, EXIT
; IF RAM stze .
oo STEP

4 ONLY
; SET MAINTENANC
; CREDITS SET 10
; INIT TEST PATT

: SET_STEP COUNT

INIT REGION OF

INE
LOCATION
FATAL ERROR

TROLLER
0.

E OPERATION BIT
E%NFOR MAINT MODE

FSET

STEP 1 - WRITE DATA PATTERN TO CONTROLLER MEMORY

; GET 1 BLOCK
; GET PATTERN NU

NUMBER
; GET BUFFER CONTAINING DATA PATTERN
IFEBUFFER SIZE = 0,

: CALCULATE
; BYTES

T10SP: .WORD  T1S0
WORD  T151
'WORD  T1Wl
'WORD  T1S2
'WORD  T153
WORD  T1W2
WORD T1S4
TIPGEN: MOV C.STEP(RS),RO
CHP %6 ,RO
BLO 3$
ASL RO
JHP 8T1DSP(RO)
38 MO 8.-2,R1
JMP BADMEM
; STEP 0 - INITIALIZE THE CONTROLLER
t150: CALL  CNTINT
BCS T1LOE
ST C.HSIZ(RS)
BN 24
MOV 96, ,C.STEP(RS)
JMP 7154
24: BIS oc1 MRW, C FLG(RS)
HOV i,6.C Réo
MOV as# TPAT(RS)
MOV 432, 'C.NEXT(RS)
INC STéP( ;
cLn c ROFF (RS
t1s1:  mov
MOV c fPAT(RS) R3
CALL  PATBLD
ST R1
BEQ TiLOE
MOV C.ROFF(RS),R1
MOV C.MSIZCR5).R3
SUB Ri,R3
AsL R3
CHP BCLO,R3

0
SEND

; XIT TEST
GET REGION OFFSET

SEQ 0174
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4005 041112 103402
6 041114 010337 004406
4007 041120 005083

041122 0050

4009 041124 004737 051122
28%? 041130 103415

4012 041132 006037 004406
4013 041136 063701 004406
4014 041142 010165 000036
4015 041146 020165 000034
4016 041152 103404

4017 041154 005265 000030
4018 041160 005065 000036
4019 041164

4025 041170 005765 000164
4027 041176 005765 000160

4030 041206 005265 000030

4034 041212 012701 000001
4035 041216 004737 024354

4038 041226 016501 000036
4039 041232 016503 000034

4042 041242 023703 004406
4044 041250 010337 004406

005004
4047 041260 004737 051112
1266 004737 025420
1274 005265 000030

00 012701 000001
04

11

TiLOE:

NOP

t1ut:

—fne me e N2
“-w

152

11s%:

22%:

tis3:

BLO 114 ;
MOV R3,BCLO ;
CLR R3 :
CLR R4 ;
CALL  MMiWR :
BCS T1LOE ;
ROR BCLO ;
ADD BCLO.R1 ;
MOV RI,C.ROFF(RS) :
cMP R1.C.MSIZ(R5) ;
BLO TILOE ;
INC C.STEP(RS) ;
CLR C.ROFF(R5) ;

) SEQ 0175

| SET BYTE COUNT
; CLEAR RESERVED

; ELDS
; gUILD MAINTENANCE WRITE PACKET

F ERROR, EXIT

+ CONVERT TO WORDS
; ADJU

ST
REGION OFFSET

: DONE WRITING?
' NEXT S

TEP
RESET REGION OFFSET

; (DBG] INSERT HALT FOR DEBUG

RETURN i
WAIT FOR LAST STEP TO COMPLETE

TST C.TBSF(RS) ;
BNE 14 ;
TST C.CMFL(RS) ;
BEQ 24 ;
RETURN :

INC C.STEP(RS)
STEP 2 - READ PATTERN FROM MEMORY

CLR R4

CALL MNTRD

8CC 224

CALL RETBUF

BR TILiE

INC c.STEP(RS)

MOV 81 ,R1 :
CALL Gefeur :
TsT :
BEQ T1L1£ ;
MOV \.ROFF(PS;.RI :
MOV C.M51Z(R5).R3 :
SuB R1,R3 ;
ASL R3 ;
CHP 8CLO.R3 :
BLO 11 ;
MOV R3,BCLO :
CtR R3 ;

; IF T8S LIST ISN'T EMPTY,

KEEP WAITING

' IF CHD LIST IS EMPTY,

START NEXT STEP

; START NEXT STEP

AND COMPARE DATA
GET INPUT

BUFFER
IF ZERO

WAIT FOR FREE BUFFER
CET REGION OFFSET
CALCULATE

evrgs

SEND

SET BYTE COUNT
CLE?E SESERVED

LDS
%UIED MRINTENANCE READ PACKET
RerukN BUFFER AND
NEXT STEP

STEP 3 - WRITE NEXT PATTERN TO LAST MEMORY BLOCK READ

MoV a1,.R1 H
MOV NEXT(RS) R3 :
CALL PATB D :
TST R1 :
BEQ TiL1E i

GET 1 BLOCK
GET PATTERN NUMBER
GET BUFFE? CgETAIgING DATA PATTERN

; IF_BUFFER

EXIT TEST
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016501
016503
160103
006303

4060 041320

005004
004737
103446
012765
041366 006037
063701
010165
020165
4077 041406 103432
012765

012765

000240
000207

041542 052765

000036
000034
004406
004406

051122

000164
000160
000003
000036
000042
000041
000040

000006

000164
000160
000400
052220

000360
050210

040000

000030

000030

000030

000C42

000030

000014

000014

11

f1u2.

21s:

TIL1E:
NOP

t1s4-

R4
MNTWR
TiL1E

03..C.STEP(RS)
BCLY

BCLO,R1
R1.C.ROFF(RS)
R1,C.MSIZ(RS)
TIL1E
#5,C.STEP(RS)

* ws we me we @v we

WAIT FOR LAST STEP TO COMPLETE

RETURN

¢, TBSF(RS)
TiL1E

C. CHFL(RS)
Til1E
#3,C.STEP(RS)
C. ROFF (RS
C.NEXT(RS

2i¢

#33. ,C.NEXT(RS)

C. TPAT(RS)

TIL 13
#6,C.STEP(RS) i

@ @e @ @¢ @ we B2 S8 WY S0 @

2

GET RE TON OFFSET
CALCULATE
BYTES
T0
SEND

SET BYTE COUNT
CLEAR RESERVED
FIELDS

BUILD "HAINTENANCE WRITE"
IF ERROR, EXIT

NEXT STEP
CONVERT TO WORDS
ADJUST

v
REGION OFFSET
OONE WRITING?

SET NEXT STEP

IF 78S LIST ISV T EMPTY,
KEEP WAITING

IF CMD LIST ISN'T EMPTY,
KEEP WAITIG

SET NEXT STE>

RESET REGION OFFSET

SAVE LAST PATTERN WRITTEN

SEQ 0176

PACKET

IF _NOT NEGATIVE, E~1T LOOP

SET NEXT STEP

: [DBG] INSERT HALT FOR DEBUG

STEP 4 - RE-INIT CONTROLLER AND ISSUE SCC COMMAND

15T
B

CALL
BCS

C.ngF(RS) ;

.EggL(RS) ;
#CT.PRU, C.FLG(RS) :
CNTINT

et ) eh
—me o
-

TIL2E . IFE
géEF.ATNoCF.HSCoLF.0TH¢C#.TNS>

Til2e :

MARK CONTROLLER AS DONE TESTING

BIS

CT.DUN,C.FLGCRS)

; DON'T START UNTIL

185 LIST IS EMPTY
DON'T START UNTIL
OMMAND

C LIST IS EMPTY
CLEAR MAINTENANCE OPERATION BIT

INITIALIZE CONTROLLE

VILDO SCC COMMAND
IF NO PACKETS, EXIT

; SET TEST DONE FLAG

RROR, EXIT
6R1- SET CONTROLLER FLAGS
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4115 041550 005065 000030 CLR C.STEPERS) ; RESET STEP COUNTER

4116 041554 005065 000042 CLR C.NEXT(RS) ; RESET NEXT UNIT COUNTER
4117 041560 TILE:

4118 041560 000240 NOP ; [DBG) INSERT HALT FOR DEBUG

4119 041562 000207 RETURN ;

SEQ 0177
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032760

000030
000014

041564
041634
024310

052220

000360
050210

045526
100000 000002

T2PGEN - GENERATE TEST PACKETS FOR TEST 2 (SUBSYSTEM VERIFICATION
TEST). THE FOLLOWING STEPS AR[ PERFORMED :

: 0. INIT CONTROLLER & *SET CONTROLLER CHARACTERISTICS™”
: 1. ISSUE AN, "ONCINE' COMMAND FOR EACH DRIVE
: 2. ISSUE A “SET UNIT CHARACTERISTICS” COMMAND FOR EACH ORIVE
: WRITE PROTECT ANY ORIVE THAT IS NOT T0 BE WRITT
: 3. ISSUE A "READ* COMMAND WITH THE DATA COPPARE FLan SET
: 4., ISSUE AN *"ACCESS” COMMAND
; S. ISSUE A "GET COMMAND STATUS” COMMAND
: 6. IF WRITABLE, WRITE 1 BLOCK WITH DATA COMPARE.
: 7. COMPARE THE BLOCK WRITTEN WITH THE PATTEHKN WRITTEN
: 8. COMPARE THE RLOCK WRITTEN WITH A DIFFERENT DATA PATTERN
: 9. SET DRIVES AVAILABLE WITH SPIN OOWN
; 10. ISSUE AND “ONLINE“ COMMAND FOR EACH DRIVE
: 11. SET ALL DRIVES AVAILABLE
T2DSP: .WORD 1250 ;1 STEP 0 ROUTINE

WORD  T251 ; 2 STEP 1 ROUTINE

WORD 1252 : 3 STEP 2 ROUTINE

WORD TeWL : 4 WAIT 1

WORD  T253 : S STEP 3 ROUTINE

WORD  T254 i b STEP 4 ROUTINE

'WORD 1255 ; 7 STEP S ROUTINE

HORD  T2w2 8 WAIT 2

WORD  T2S6 : 9 STEP 6 ROUTINE

CHORD T3 : 10 WAIT 3

MORD  T2S7 : 11 STEP 7 ROUTINE

HORD  T2u4 12 WAIT 4

HORD  T258 : 13 STEP 8 ROUTINE
T2PGEN: MOV C.STEP(RS).RO : DISPATCH

e #i2.,R0 M )

8LT : CURRENT

ASL RO : <TEP

JHP $T20SP(RO) ; ROUTINE
3: MOV $.-2,81 : SAVE CURRENT LOCATION

P BADMEN : PRINT SYSTEM FATAL ERROR

STEP O - INITIALIZE THE CONTROLLER AND
ISSUE A SET CONTROLLER CHARACTERISTICS COMMAND

f250: CALL  CNTINT ; INITIALIZE CONTROLLER

B8CS ToLiE . IF ERROR, EX
MOV #<CF _ATN+CF . MSC+CF . OTH+CF. THS> ,R1; SET CONTROLLER FLAGS
CALL  SCC ; BUILd séc
8CS TL1E ;: IF NO PACKETS, EXIT

; STEP 1 - ISSUE AN “ONLINE" COMMAND FOR EACH DRIVE

fast: CALL  GINXID ; GET POINTER TO DRIVE TABLE
BEG T2S2F } ""IF 7ERO. DONE
8IT 00T.AVL,D.UNIT(RO) ; CHECK IF ORIVE AVAILABLE

SEQ 0178
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4176 041702
4177 041704

041706
041712
041714

012765
005065

000240
000207

050150
000030

045526
100000
010000
010000

050246
000003

000042
000001

000003
000042

000164
000160

000030
045526
100000
000001
024354
050556
025420

00000¢
000002

000042

000030

000030

000002

tasa:

2ls:
22%:

T2S2N:

T2S2€E:
TPL1E:
NOP

tou:

is:
2%:

tas3:

Wednesday 02 Oct 85 16:03 Page 104 1|

. @r we @1 ws

IF NOT SKIP SUBTEST

SET UNITTFLAGS

BUILD ONLINE COMMAND
IF NQ PACKETS, EXIT

GO TO STEP 2

“SET UNIT CHARACTERISTICS” COH?ANO FOR EACH ORIVE

GET POINTER TO ORIVE TABLE
IF ZERO, DONE
CHECK IF ORIVE AVAILASLE
IF NOT, SKIP SUBTEST
ggecx $FDRIVE WRITEAGLE

SET éorTuARE WRITE PROTECT
ELSE, SET UNIT FLAGS
M

8UILO *suc™ ComMAND
IF NO PACKETS, EXIT
CHECK FOR END

LIST
IF S0, GO TO NEXT SECTION
ELSE

SEY _STEP
NEXT DRIVE IS 1ST IN LIST

; [DBG) INSERT HALT FOR DEBUG

3
H
H
H
L]
é

EXIT TEST

; IF TBS LIST ISN‘'T EMPTY,
KEEP WAITING

134
IF CMD LIST IS EMPTY,
START NEXT STEP

| START NEXT STEP

STEP 3 - ISSUE A "READ~ COMMAND WITH THE DATA COMPARE FLAG SET

; GET POINTER TO DRIVE TABLE
IF ZERQ, DONE

: CHECK IF DRIVE AVAILABLE
GE IF _NOT, SKIP SUBTEST

A 1 BLOCK
DATA BUFFER
F 7ERO,
EXIT
BUILD READ COMMAND
IF ERROR
RETURN BUFFER AND
EXIT

BNE T252N
CLR R1
CALL ONLINE
8CS T2L1E
INC C.STEP(RS)
STEP 2 - I3SWE
WRITE PROTECT ANY DRIVE THAT IS NOT TO BE WRIT
CALL GTINXTD
BEQ T252€
8IT 007 AVL,D.UNIT(RO)
BNE T252N
BIT o07.WRT,D.UNIT(RO)
BNE 218
HOV OUF . WPS . R1
BR 224
CLR R1
CALL  SUCHAR
8CS T2L1E
CHP 83, C.NEXT(RS)
BEQ 1283€
INC C.NEXT(RS)
MOV #i,C.STEPC(RS)
B8R 1281
MOV 83, ,C.STEP(RS)
CLR C.NEXTIRS)
RETURN
WAIT FOR LAST STEP TO COMPLETE
151 C.TBSF(RS)
BNE 14
ST C.CHFL(RS)

q 24
RET
INC C.STEP(RS)
CALL  GINXTD
8EQ zs
8IT . AVL,D.UNITCRO)
BNE T254N

o . Rt

CALL  GEIBUF
Y
CALL REASE
B8CC 24
CALL  RETBUF
BR T2L2E

e Be m We @8 4s Be W5 Mo WY Be

SEQ 0179
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4231 042116 005265 000030 22%:
4232 H
4233 :
4234 i
4235 042122 004737 045526 254:

4236 042126 001426

4237 042130 032760 100000 000002
4238 042136 001010

4239 042140 012737 024000 004406
4240 042146 005037 004410

4241 042152 004737 050306

4244 042160 022765 000003 000042 T2S4N:

042166
4246 042170 005265 000042
4247 042174 %8;65 000004 000030

:g:g 042202 22
4250 042204 012765 000006 000030 T2S4E:
4251 042212 005065 000042

4252 ;
4253 ;

4254 :

4255 042216 005765 000160 tass:

4257 042224 005763 0C01€4
2230

000410
4260 042234 016504 000160 1%:
4261 042240 012408% 000004

4261 042246 004737 050056

:522 04225¢ 005265 000,30 2s:
4267 042260 T2L2E:
4268 042260 000240 NOP
4269 042262 000207

4270 H

4271 ;

4272 .

4273 042264 005765 000164 towz:
4274 042270 3

00100
4275 042272 005765 000160
4276 042276 001401

000207

4277 042300 1%:
:5;0 042302 005265 000030 28:
428 ;
428

1 -
4282 042306 032737 000100 002204 f256:

4284 042316 004737 045526
4205 042322 001427
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INC C.STEP(RS)

STEP 4 - ISSUE AN "ACCESS” COMMAND

CALL GTNXTO

8EQ T2S4E

eIT T.AVL,0.UNIT(RO)
BNE T254N

MOV #10240. ,8CLO

CLR BCHI

CALL  ACCESS

8CS T2L2€

CHP 03.,C.NEXT(RS)
BEQ T284E

INC C.NEXT(RS)

MOV #4,C.STEP(RS)

BR 1243

MOV 6. ,C.STEP(RS)

CLR C.NEXTRS)

; GOTU NEXT STgep

GET POINTER TO ORIVE TABLE
IF ZERO, DONE
CHECK IF bnxvs AVAILABLE
IF NOT wvswmm
se1 sytec

10 20 BLOC S
BUILD “ACCESS” COMMAND

IF NO PACKETS, EXIT

CHECK FOR ENO OF LIST
é{sgt). GO TO NEXT SECTION

DO NEXT STEP
NEXT ORIVE IS 1ST "N LIST

STEP 5 - ISSUE A “GET COMMAND STATUS” COMMAND

TST  C.CMFL(RS)
BNE 14
TSt C.TBSF(RS)
BNE  ToL2€
BR 24
MOy COmL(RS.RA
MOV HE.CRF(RA).R1
(LR R2
CALL  GCSTAT

s T2

8Ccs L2€
INC C.STEP(RS)

RETURN
WAIT FOR LAST STEP TO COMPLETE
187 C. TBSF(RS)

BNE L)

18T E.OFL(RS)
3 24

RETURN

INC C.STEP(RS)

STEP 6 - IF WRITEABLE, ISSUE AN
BIT #IPAT16, IFLAGS

BNE S6E

1
CALL G%NXTD
BEQ T256¢

e We @1 We Bs Be W0 We ap S @

IF CrD LIST NOT EMPTY,
DO _GCS %ﬂm

If Tg & LIST EMPTY,
SKIP 6CS COMMAND

GET COMMAND REFERENCE NUMBER
OF NEMEST COMMAND

CLEAR HIGH WORD

BUILD -6CS” COMMAND
IF NO PACKETS, EXIT
DG NEXT STEP

; (D8G) INSERT HALngOR DEBUG

TEST

IF 78S LIST ISN'T EMPTY,
KEEP WAITING

IF CMD _LIST IS EMPTY,
START NEXT STEP

START NEXT STEF

"ERASE” COMMAND

IF PATTERN 16 CHANGED,
SKIP THIS TEST

GET POINTER TO ORIVE TABLE
IF ZERO, DONE

563 018¢




4286 042324
4:87
4288
4289

CZUDLAO UDASC A 'XDASO-Q SUBSY E
A 0BAL SUBROUT.NES SECTION

100000
010000
001000
004410
050532
000003
000042

000030
000042

000164
00¢160

000030

045526

1R 1R 11

SEQ Q18]
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000002
000002
004406

000042

T256N:

T2S6E :
T256R:
NOP

fas7:

T2STN:

BIT 60T .AVL,D.UNIT(RO) ; CHECK IF DRIVE AVAILABLE
BNE T256N : IF NOT, SKIP SUBTEST
BIT #0T . WRT,D.UNIT(RO) : CHECK 1F DRIVE WRITEABLE
BEQ T256N : IF NOT, SKIP WRITE/COMPARE TEST
MOV #512..BCLO ; sn evfecoum
CLR BCHI : 1 BLOCK
CALL  ERASE : auno "ERASE * COMMANG
8CS T256R :  IF NO PACKETS, EXIT
cHe #3.,C.NEXT(RS) ; CHECK FOR END OF LIST
8EQ 1256€ : IF SO, GO TO NEXT SECTION
INC C.NEXT(RS) ; ELSE,
R 1256 i NEXT DRIVE
INC C.STEP(RS) ; SET SI°P
CLR C.NEXT(RS) : ~ MEXT DRIVE IS 1ST IN LIST
; (DBG) INSERT hALT ?a
RETURN ExI TEST
KAIT FOR LAST STEP TO COMPLETE
ST C.TBSF(RS) ; IF T8S LIST ISN'T DWPTY,
BNE é‘ :  KEEP MAITING
ST . CNFL(RS) i IF L%rnls EMPTY,
? 26 :  sTamy STEP
I C.STEP(RS) i START MEXT STEP
STEP 7 WMRITE 16 BLOCKS MI M DATA COMPARE. ALSO
po - ni: m? ‘% ON BLOCKS WRITTEN
; GEY rgg;n 10 DRIVE TASLE
.o.um(ao)
1 MRY,D.UNIT(RO)

- ..
u
0.UNIT(RO)

O, 0. UNIT(RO)
T
#3. ,.C.NEXT(RS)

gévs;n (RS)

ol -4

E &g’i‘g o T SeLTION
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4341 042554 005265 000030 T2¢7€:  INC C.STEP(RS) : SET STEP
:3}: 8‘4% 003065 000042 1257 ar C.NEXT(RS; :  MEXT DRIVE IS 1ST In LIST
4348 04 000240 NP ; {DBG] INSERT MALY FOR oegas

:33:2 042366 000207 RE TURN : EXIT TES

:33:7 ; WAIT FOR LAST STEP T0 COMPLETE

4349 042570 005765 000164 toue: 157 C.TBSF(RS) : IF 18S Llit 'xé«-r Ty,
4350 042574 00100 BNE i : _ XEEP WAITI

4331 04287 765 000160 15T C.OFL(RS) : T cﬁ LIST IS Emv.

4 émegg 00149 BcQ 23 :  STARY NEXT STEP

438% 0426 °°2$° 1$: RE TURN :

:s ; 042606 0C5265 000030 2s: INC C.STEP(RS) : START NEXT STEP

:ig? ; STEP 8 - SET DRIVES AVAILABLE

43,2 042612 004737 045526 f2s8.  caL  GTMXTD ; GET POINTER TO ODRIVE TABLE
4g2 042616 001422 8€Q T2S8E i IF %an 33':

4360 042620 032750 100000 000002 817 0T AVL,D UNIT(RO) ; CHECK If I;vc A¥A ABLE
4761 042626 ocgam BNE 104 : IF NOT, SK

neg 042630 005003 CLR R3 ; CLEAR Cowm ino
4363 042632 004737 050020 CALL  AVAIL : suno ’AVA gv

4364 042636 10342 8cs T2S8R : £X T

4365 042640 022765 00003 000042 103:  CMP 83, C.NEXT(RS) : cuecx rg gz

4366 047646 ooyoe 8€Q 1258€ i IF 530' o fo NEXT CTION
4367 042650 005265 000042 INC C.NEXT(RS) ; ELSE,

4368 042654 012765 000013 000030 MOV #i1.,C.STEPC(RS) : DO NEXT

:%33 042662 000753 B8R 1258 ; DRIVE

:; 1 i MARK CONTROLLER AS DONE TESTING

4373 042664 005065 000030 fasee: cLr C.STEP(RS RESET TEST STEP cow ER
4374 042670 005065 000042 CLR C.NEXT(RS NEXT DRIVE IS IST IN LIST
2{;2 835933 052765 040000 000014 12588 81S #CT.DUN,C.FLG(RS) | SET TEST DONE FLAG

4377 082702 000240 NOP ; [DBG) INSERT HALT FOR DEBUG

4378 042704 000207 RETURN ;
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L OBAL SUBROUTINFS SECTION

440) 0A.722 043656
4402 042724 044140
4403 042726 044352
4404 042730 044524
4405 042732 045266
2:86 042734 045410

/
4408 042736 016500 000030
4409 042742 022700 000013
4410 042746 103403
4411 042750 006300
4412 042752 000170 042706
4413 042756 012701 042754
4414 042762 000137 024310
4415
4416
4417
4418
4419 042766 004737 052220
4420 042772 103473
4421 042774 012701 000360
4422 043000 005003
4423 043002 005004
4424 043004 004737 050210
4425 043010 103464
4426 043012 005265 000030
4427 043016 005065 000042
4428 04302¢ 005065 000032

4432 043026 004737 045526
4433 043032 001446
4434 043034 032760 100000 000002

.
.

®S BL Wl @y %s MY @C QU G¢ WY 4 @ W

+
)

T305P:

-WORD

TIPGEN: MOV
cMP

3%

H
;
1350:

t3s1:

8LO
ASL
JHP
MOV
JHP

T3PGEN - GENERATE TEST PACKETS FOR TEST 3 (SUBSYSTEM EXERCISER
TEST). THE 7 OLLOWMING STEPS ARE PERFORMED:

O. INIT EACH CONTROLLER £ ~SET CONTROLLER CHARACTERISTICS
1. 5ET EACH DRIVE “ONLINE"
2. *SET_UNIT CHARACTERISTICS” FOR EACH ORIVE
WRITE PROTECT ANY DRIVE TMAT IS NOT 10 BE WRITTEN

3. ~WRITE" EACH DISK USING ALL DATA PATTERNS IF WMRITABLE
4. "READ- FIRST S12 BLOCKS ON EACH DISK
5. *ACCESS" REMAINDER OF DISK
6. "READ" & "WRITE" DISK AS PER SOFTWARE QUESTIONS
7. 5ET EACH DRIVE ~AVAILABLE"

1350 ; STEP 0 POUTINE

7351 : STEP 1 ROUTINE

7352 i SiEP 2 FOUTINE

341 : GAIT 1

353 : STEP 3 ROUTINE

132 : WAIT 2

1354 : STEP 4 ROUTINE

1355 ; STEP S ROUTINE

T3u4 : WAIT 4

1356 : STEP 6 ROUTINE

13W5 : WAIT §

1357 : STEP 7 ROUTINE
C.STEP(RS5),RO ; DISPATCH

#11..R0 ;10

a8 : CURRENT

8T30SP(RO) : RO TINE

8. -2,R1 i SAVE CURRENT LOCATION
BADMEM : PRINT SYSTEM FATAL ERROR

STEP 0 - INITIALIZE THE CONTROLLER AND
ISSUE. A SET CONTROLLER CHARACTERISTICS COMMANO

CALL

STEP 1

CALL
8EQ
8IT

CNTINT

T3LIE
$<CF . ATNACF .HSC1CF . orn.c?

RIS
RS
T(RS

; INITIALIZE THE CONTROLLER
EXIT

IF ERROR.
THs» 81y SET CONTAOLLER FLAGS
JirpRd RN

OUN
INIT NEXT DRIVE INDEX
INIT DRIVE UNDER TEST COUNT

- ISSUE AN "ONLINE“ COMMAND FOR EACH DRIVE

GINXTD
T3S2E
#0T.AVL,D.UNIT(RO)

; GET POINTER T0 DRIVE TABLE
: IF ZERQ, DONE
: CHECK IF DRIVE AVAILABLE

SEQ C:in?
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4415 043042 001030 BNE TSN ; IF NOT, SKIP SUBTEST
4435 043044 00500] CLR Rl : SET UNETFLAGS

4437 043046 004737 050150 CALL  ONLINE  BUILD ONLINE  COMMAND

4438 043052 103443 BCS T3L1E : __IF NO_PACKETS, EXIT

4439 042054 005265 000030 INC.  C.STEP(RS) : GO TO STEP 2

4441 : STEP 2 - ISSUE A “SET NIT CHARACTERISTICS" COMMAND FOR EACH DRIVE
4442 : WRITE PROTECT ANY DRIVE THAT IS NOT 10 BE WRITTEN

4444 043060 004737 045526 t3s2:  cALL  GINXTD ; GET_POINTFR TO DRIVE TABLE

445 043064 001431 BEQ T352¢ : IF 2ERD, DONE

4446 043066 032760 100000 000002 BIT #0T.AVL,D.UNIT(RO) | CHECK T¢ DATVE AVAILABLE

444/ 043074 001013 BNE T352N ; IF _NOT, SKIP SUBTEST

4448 043076 032760 010000 000002 BIT 80T.WRT,D.UNIT(RO) : CHECK }F DRIVE JRITEABLE

4449 043104 001003 BNE 213 : IF_NOT

4450 043106 012701 010000 Hov OUF . WPS,R1 :  SET SOFTWARE WRITE PROTECT
4451 043112 600401 224 ;

4452 043114 005001 214 GR R1 i ELSE, SET UNIT FLAGS

4453 043116 004737 050246 22s:  CALL  SUCHAR ; BUILO "Suc* COMMAND

4454 043122 103417 BCS T3C1E i _ IF NO PACKETS, EXIT

4435 3124 022765 000003 000042 T3S2N: CHP #3. C.NEXT(RS) i CHECK FOR END 0f LIST

4456 043132 001406 ) BEQ T352€ i IF SO, GO TO NEXT SECTION

4457 043134 005265 000042 INC C, NEXT(RS) L ELSE

4458 043140 012765 000001 000030 MOV 8i,C.STEP(RS) ; REXT

4459 043146 000727 BR 1381 : DRIVE

4461 043150 012765 000003 000030 T3S2E: MOV 03,C.STEP(RS) ; SET NEXT STEP

3462 043156 005065 000042 CLR C.NEXT(RS) : RESET NEXT ORIVE POINTER

4463 043162 TILIE:

4464 043162 000240 NOP ; (DBG] INSERT HALT FOR_ DEBUG

4465 043164 000207 RETURN ; EXIT TEST

4461 ; WAIT FOR LAST STEP TO COMPLETE

4469 043166 005765 000164 tawg:  1sT C.TBSF(RS) ; IF 1BS LIST ISN'T EMPTY,

4470 043172 001003 BNE 14 : _ _KEEP WAI1ING

4471 043174 005765 000160 TST C.CHFL(RS) : IF CMD _LIST IS EMPTY,

4472 043200 001401 BEQ 24 i START NEXT STEP

4473 043202 000207 13: RETURN :

4474 043204 032765 002000 000014 2%: 11 oCT.DET,C.FLG(RS) ; IF DETERMINISTIC PHASE NOT DONE,
4475 043212 001005 BNE 34 : _ DO DETERMINISTIC PHASE

4475 043214 012765 000011 000030 HOV #9.,C.STEP(RS) : ELSE,

4477 043222 000137 044524 JMP 1386 ; DO USER DEFINED PHASE

4478 043296 005265 000030 3 INC C.STER(RS) ; DO NEXT STEP

4479 3232 003063 000042 CLR C.NEXTCRS) : POINT T0 FIRST DRIVE

4480 043236 004737 045526 103 CALL  GINXTD ; GET_POINTER TO NEXT DRIVE TABLE
4481 043242 001435 BEQ 153 : IF ZERQ, DONE

4482 043244 042760 040000 000002 BIC #)T,DUN,D.UNIT(RO) : CLEAR SUBTEST  DONEFLAG

4483 043252 022737 000001 002202 CHP o1,C7RLAS ; IF MORE THAN 1 CONTROLLER

4483 043260 001004 BNE 114 ; _ _CAN'T HOG_ALL_THE BUFFERS FOR WRITE
4485 043262 012760 000200 000050 MOV #128.,0.BLKS(RO) : SET BLOCK SIZE TO ENTIRE BUFFER
4486 043270 000403 BR 124 ;

4487 043272 012760 000140 000050 11%: MOV #96.,0.8 02 ; LEAVE 32 BLOCKS FOR INITIAL READ
4488 043300 016060 000006 000052 12%: MOV 0.8GN1(R0),D.LBNCRO)  ; SET_NEXT LBN TO ACCESS 10

4489 043300 016060 000010 000054 MOV D BONT ¢3CR0) .5 LBNe2(RO): ~FIRST BLOCK IN FIRST BEGIN/END SET

.
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4490 043314 005265
4491 04332¢ 022765
6 001403
30 005265
34 000740
36 003065
42 005765
46 001472

043376 004737
043402 032760
043410 001025

wviusn

PO 0t s 4 gt ot s P et it i

43412 016001
043416 012703
043422 004737
043426 005701
043430 001477

043432 010146
043434 004737

043440 012601
25 043442 103003
26 043444 004737
27 043450 000467

4529 043452 060160
4530 043456 005560
4531 043462 000412

LYLOAL N AU

n
P ORI VDWNIEO

PN

bbb b LD LLLLLLLLD
A
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4532
4533
4534
4535 043464 032760
4536 043472 001006
4537 043474 052760
4538 043502 005365
4539 043506 001412
4540
4541

000032
000003

000042

000042
000032

045526
140000
010000

045550
002000

000050
000021
046474

050646

025420

000052
000054

040000

040000
000032

020042

000002
000002

000002

%98:
000002 40%-
000002
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INC C.UCNT(RS) ; INCREMENT UNIT UNDER TEST COUNT
- 03, C.NEXT(RS) : CHECK FOR END OF L

BEQ 154 : IF S0, GET NEXT PlTYERN

INC C.NEXT(RS) ; ELSE,

BR 104 » .. NEXT DRIVE

CLR C.NEXT(RS) ; INIT DRIVE PCINTER

TST C.UCNT(RS) ; TF_NO DRIVES AVAILABLE,

BEQ T3S3E ¢ EXIT STEP

STEP 3 - IF WRITABLE, SEQUENTIALLY WRITE ENTIRE DISK. WRITE EACH OF
THE DATA PATTERNS IN 128 BLOCKS SEGMENTS.

CALL  GTNXTD cer POINTER TO DRIVE TABLE
BEQ 504 F ZERO, DONE
BIT oDT.AVL!DT.DWN,D. unztcno) IEHELK tr DRIVE AVAILABLE

BNE 404 SKIP WRITE VEST

BIT 0T .WRT,D.UNIT(RO) CHECK tF DRIVE WRITEABLE
BEQ 404 : IF NOT, SKIP WRITE TEST

GET LBN TO ACCESS

CALL GETLBN ; GENERATE NEXT LBM TO ACCESS
BIT #DT.EOM,D.UNIT(RO) ; IF_END OF MEDIA,

BNE 404 i EXIT SUBTEST

GET WRITE BUFFER AND WRITE THE DISK.

MOV 0. BLKS(RO) R1 GET BUFFER SIZE
MoV 817 SET PATTERN NUMBER (ALL PATTERNS)
CALL P?TBLD BUILD DATA PATTERN

TsT : IF PATTERN LENGTH ZERO,
BEQ T3L2€E ;O EXIT

PUSH  <RD> : SAVE BLOCK COUNT

HOV RL, -(SP) . PUSH R1 ON STACK

CALL  WRiTE : BUILD "MRITE" COMMAND
POP <R1> : RESTORE BLOCK COUNT
MOV (5P)+,R1 ; POP STACK INTO R1

B8CC 394 : IF ERR

CALL  RETBUF ; RETUQN BUFFER AND
B8R T3L2€E ;

ADD R1,D.LBN(RO) ; SET NEXT LBN

ADC D.LBN+2(RO) : _ TO ACCESS

BR 504 ; DO NEXT DRIVE

PATTERN DONE ON THIS DRIVE, DROP IT FROM LOOP
; IF_ALREADY MARKED DONE,

BIT 40T.DUN,D.UNIT(RO) ;

BNE 504 ; __FINISH OTHER DRIVES

BIS 40T.DUN, D, UNIT(RO) ; SET DONE BIT

DEC C.UCNT(RS) ; DECREMENT UNIT UNDER TEST COUNT
BEQ T3S3E ; IF ZERO, EXIT

GET NEXT DRIVE IN SEQUENCE

S€Q G185




SEQ 0186
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4543 043510 022765 000003 000042 S0%:  CMP ¢3.,C.NEXT/RS) ; IF NOT SND

4544 043516 001403 8EQ Si$ : _ OF DRIVE L

4545 043520 005265 000082 INC C.NEXT(RS) : THEN, GET NEXT 6R1ve

4546 043524 000711 BR T : BUILD MORE PACKET s

4547 043526 005065 000042 518:  CLR C.NEXT(RS) : ELSE, RESET NEXT DRIVE POINTER &

22:3 043532 000435 BR T3L2€ ;GO SEND WHAT WE HAVE BUILT

23 0 : END OF STEP. CLEANUP AND GO TO NEXT STEP

4552 043534 005065 000042 13s3€: CLR C.NEXTCRS) i POINT T0 FIRST DRIVE

4553 043540 004737 045526 10%: CALL  GINXTD GET POINTER T0 NEXT DRIVE TAALE

4554 043544 001425 BEQ 15$ ZERQ, OONE

4555 043546 042760 042000 000002 BIC 3<DT.EOM+DT,DUN>,D. UNIT(ﬁO) CLEAk -eno or MEDIA~ & “CONE*

4556 043554 012760 001000 000050 MOV #512.,0.BLKSCRO) ' . GET H OF 170

4557 043562 016060 000006 000052 MOV D. aGNI(Ro) D.LBN(RO) : SET NEXT LBN TO ACCESS TO

4558 043570 016060 000010 000054 MOV 0.BGN1+2(RO).D.LBN+2(RO); ~ FIRST BLOCK IN FIKST aecxnxeno SET

4559 043576 005265 000032 INC C.UCNT(RS) ; INCREMENT UNIT UNOER TEST COUN

4560 043602 022765 000003 000042 CHP 83, C.NEXT(RS) ; CHECK FOR END OF LIST

4561 043610 001403 8EQ 154 : IF S0, END CL EANUP

4562 043612 005265 000042 INC C.NEXT(RS) ; ELSE,

4563 043616 000750 R 104 :  NEXT DRIVE

4564 043620 005065 000042 15$ CLR C.NEXT(RS) ; RESET NEXT DRIVE POINTER

4565 043624 005265 000030 INC C.STEP(RS) : SET STEP

4566 043630 T3L2E:

4567 043630 000240 NOP ; [0BG] INSERT HALT FOR DEBUG

3223 043632 000207 RETURN ; EXIT TEST

22;? ; WAIT FOR LAST STEP TO COMPLETE

4572 043634 005765 000164 taw2:  1sT C.TBSF(RS) ; IF TBS LIST ISN‘T EMPTY,

4573 043640 001003 BNE ] ;i KEEP WAITING

4574 043642 005765 000160 ST C.CHMFL(RS) ; IF CMD LIST IS FMPTY,

4575 043646 001401 859 24 :  START NEXT STEP

45756 043650 000207 1%: RETU ;

22;3 043652 005265 000030 24 INC C.STEP(RS) ; DO NEXT STEP

4579 ; STEP 4 - “READ* THE FIRST S12 BLOCKS OF EACH DISK. PERFORM

233? : DATA VERIFICATION ON THE DATA READ.

4582 043656 004737 045526 t354: CALL  GTNXTD ; GET POINTER 70 DRIVE TABLE

4583 043662 001456 BEQ S04 F ZERO, DONE

4582 043664 032760 140000 000002 BIT 0T.AVL!DT.DUN,D.UNITCRO); cnecx ir DRIVE AVAILABLE FOR TEST

2§32 043672 001040 BNE 404 ; IF NOT, SKIP SUBTEST

:ggg ; GET LBN TO 9CCESS

4589 043674 004737 045550 328. CALL  GETLBN ; GENERATE NEXT LBN TO ACCESS

4590 043700 032760 002000 000002 BIT #DT.EOM,D,UNIT(RO) : IF END OF MEDIA,

223% 043706 001032 BNE 408 ;  EXIT SUBTEST

3232 ; GET INPUT BUFFER, DO I/0 AND UPDATE COUNTERS

4595 043710 012701 000010 MOV 8. ,R1 ; GET AN

4596 043714 020160 000050 CHP R1.0.BLKSCRO) i INPUT

4597 043720 101402 BLoS 334 ; DATA
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4598 043722 016001 000050 MOV D.BLKS(RO;.R1 ; BUFFLR
4599 043726 004737 024354 33%: CALL GETBUF ;
4600 043732 005701 18T R1 ; IF _ZERO,
4601 043734 001477 BEQ T3L3E i EXIT
4602 043736 PUSH <R1> i SAVE BLOCK COUNT
043736 010146 MOV R1,-(SP) i PUSH R1 ON STACX
4603 043740 004737 050556 CALL READ ; BUILD *READ* MAND
4604 043744 POP <Ri> : RESTORE SAVED REGISTERS
043744 012601 MOV (SP)+,R1 i POP_STACK INTO R1
4605 043746 103003 BCC 334 : JF ERROR
4606 043750 004737 025420 CALL RETBUF ; RETURN BUFFER AND
4607 043754 000467 BR T3L3E ; EXIT
4608 043756 060160 000052 34%: ADD R1,0.LBNCRO) ;i SET NEXT LBN
4609 043762 005560 000054 ADC D.LBN+2(RO) : 10 ACCESS
4610 043766 160160 000050 sus R1,D.BLKS(RO) : DECREHENT BLOCKS REMAINING
22%; 043772 001012 BNE 504 ; IF NOT ZERO, KEEP GOING
:g%i ; SUBTEST DONE ON THIS DRIVE, DROP IT FROM LOOP
4615 043774 032760 040000 000002 40%: BIT $DT.DUN,D.UNIT(RO) ; JF_ALREADY MARKED DONE,
4616 044002 001006 BNE 50% ; __FINISH OTHER DRIVES
4617 044004 052760 040000 000002 BIS 4DT.DUN, D, UNIT(RO) ; SET DONE BIT
4618 044012 005365 000032 DEC C.UCNT(RS) ; DECREMENT UNIT UNDER TEST COUNT
:g%g 044016 001412 BEQ T3S4E : IF UNITS LEFT,D0 NEXT UNIT
225% ; GET NEXT DRIVE IN SEQUENCE
4623 044020 022765 000003 000042 50%: CHP 23, ,C.NEXT(RS) : IF NOT END
4624 044026 001403 BEQ 14 ; _ OF DRIVE L
4625 044030 (C05265 000042 INC C.NEXT(RS) ; THEN, GET NEXT 6RIVE &
4626 044034 000710 BR 1354 : BUILD MORE PACKETS
4627 044036 005065 000042 514: CLR C.NEXT(RS) ; ELSE, RESET NEXT DRIVE POINTER &
:ggg 044042 000434 BR T3L3E i GO SEND WHAT WE HAVE BUILT
:ggg ; END OF STEP. CLEANUP AND GO TO NEXT STEP
4632 044044 005065 000042 t3s4€: CLR C.NEXT(RS) ; POINT TO FIRST DRIVE
4633 044050 004737 045526 104: CALL GTNXTD ; GET_POINTER TO NEXT DRIVE TABLE
4634 044054 001423 BEQ 154 i IF ZERO, DONE
4635 044056 032760 002000 000002 BIT #DT.EOM,D.UNIT(RO) ; IF END OF MEDIA,
4636 044064 001010 BNE 114 i _ DON'T COUNT THIS
4637 044066 042760 040000 0006002 BIC #DT.DUN,D. UNIT(RO) ; CLEAR "END OF MEDIA” & "DONE”
4638 044074 012760 004000 000050 MOV 02048 6 BLKS(RO ; SET BLOCKS TO ACCESS
4639 044102 005265 000032 INC C.UCNT ; INCREMENT UNIT UNDER TEST COUNT
4640 044106 022765 000003 000042 11%: cHP e3.,C. NEXT(RS) ; CHECK FOR END OF LIST
4641 044114 001403 BEQ 54 ; IF S0, END CLEANUP
4642 044116 005265 000042 INC C.NEXT(RS) ; ELS-
4643 044122 000752 BR 104 : __HEXT ORTVE
4644 044124 005065 000042 15¢: CLR C.NEXT(RS) ; RESET NEXT DRIVE POINTER
4645 044130 005265 000030 INC C.STEP(RS) ; SET STEP
4646 044134 TIL3E:
4647 044134 000240 NOP ; [DBG] INSERT HALT FOR_DEBUG
22:8 044136 000207 RETURN : EXIT TEST
4650 ; STEP S - "ACCESS” THE REMAINDER OF EACH DISK.




CZ 'DJAO_UDAS0-A/KDAS0-Q SUBSY E MACRO V05.03 Wednesday 02 Oct-85 16:03 Page 105-5 SEQ Oise
GLOBAL SUBROUTINES SECTION

4651 ;

4652 044140 004737 045526 t3ss:  cALL GTNXTD ; GET POINTER 10 DRIVE TABLE

46353 044144 001441 BEQ 504 F ZERO, DONE

4654 044146 032760 140000 000002 BIT OOT AVL!DT.DUN,D. UNIT(ROS CHECK iF DRIVE RVAILABLE FOR TEST
2222 044154 001023 BNE i IF NOT, SKIP SUBTE

22?; ; GET NUMBER OF BLOCKS TO ACCESS AND BYTE COUNT

4659 044156 004737 045550 CALL GETLBN ; GENERATE NEXT LBN TO ACCESS
4560 044162 032760 002000 000002 BIT OOT EOM,D.UNIT(RO) ; IF_END OF MEDIA,

4661 044170 001015 BNE i _ EXIT SUBTEST

4662 044172 016001 000050 MOV D BLKS(RO) R1 i CALCUWATE

2&2 044176 004737 045502 CALL GETBC i  BYTE COUNT

:222 : DO "ACCESS” COMMAND

4667 044202 004737 050306 CALL ACCESS ; BUILD “ACCESS" COMMAND

4668 044206 103457 BCS T3L4E i __IF NO PACKETS, FXIT

4669 044210 066060 000050 000052 ADD 0.BLKS(RO) ,D.LBN(RO) i SET NEXT LBN

4670 044216 005560 000054 ADC 0.LBN+2(ROJ i __JO ACCESS

22;5 044222 000412 BR S0¢ : GET NEXT DRIVE

:g;z ; SUBTEST DONE ON DRIVE, DROP IT FRCM SUB1ZST

4675 044224 032760 040000 000002 40%: BIT ¢0T.DUN,D.UNIT(RO) ; IF_ALREADY MARKED DONE,

4676 044232 001006 BNE 504 ; __FINISH OTHER DRIVES

4677 044234 052760 040000 000002 BIS ¢0T.DUN,D.UNIT(RO) ; SET DONE BIT

4678 044242 005365 000032 DEC C.UCNT(RS) ; DECREMENT UNIT UNDER_TEST COUNT
22;3 044246 001412 BEQ T3SS5€ ; IF NO UNITS LEFT, EXIT

:ggé ; GET NEXT DRIVE IN SEQUENCE

4683 044250 022765 000003 000042 50%: cHp 43.,C.NEXT(RS) i IF_NOT SND

4684 044256 001403 8EQ 51 ; _ OF DRIVE LiST,

4685 044260 005265 000042 INC C.NEXT(RS) ; THEN, CET NEXT LRIVE &

4686 044264 000725 B8R T3S5 i UILD MORE PACKETS

4637 044266 005065 000042 S1¢: CLR C.NEXT(RS) : ELSE, RESET NEXT ORIVE POINTER &
2233 044272 000425 BR T3LAE ; GO SEND WHAT Wt HAVE BUILT
:ggg ; END OF STEP. CLEANUP AND GO TO NEXT STEP

4692 044274 005065 000042 13sSE: CLR C.KXT(RS) ; POINT TO FIRST DRIVE

4693 044300 004737 045526 10¢: CALL GTNXT GET POINTER TO NEXT DRIVE TABLE
4694 044304 001412 BEQ 154 ONE

4695 044306 042760 042000 000002 8IC &<DT.EOM+DT.DUN>,D. UNIT(éO) CLEM& "END OF MEDIA‘ & ""INE~
4696 044314 022765 000003 000042 cHp 03, ,C. NEXT(RS) ; CHECK FOR END OF LIST

4697 044322 001403 8EQ 54’ : IF SO, END CLEANUP

4098 044324 005265 000042 INC C.NEXT(RS) ; ELSE

4699 044330 000763 B8R 104 : XT DRIVE

4700 044332 005065 000032 15¢: CLR C.UCNT(RS) : RESET UNIT COUNT

4701 044336 005065 000042 CLR C.NEXT(RS) ; RESET_NEXT DRIVE POINTER

4702 044342 005265 000030 INC C.STEP(RS) ; SET STEP

4703 044346 T3L4E:

4704 044346 000240 NOP ; [(DBG] INSERT HALT FOR_DEBUG

4705 044350 000207 RETURN ; EXIT TEST




SEC 0189
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4706
4707
4708

4709

4710 04

4711

4717
4718

4719

4720

044352
S6

000164
000160

000030
002000

010341
000002

000006
053550
002272
002270
002266
010303
000004
000012
010300
000001
000004
\

010415
000001

000004

000164
000032

000042
045526

000050

000014

.
*
.
’

f3us -

1%:
s.

10%:

WAIT FOR LAST STEP TO COMPLETE

157 C.TBSF(RS) ; IF 18S LIST ISN'T EMPTY,
BNE i} i KEEP WAITING
15T C.CMFLCRS) : IF CHMD LIST IS EMPTY,
BEQ 2% : ~ START NEXT STEP
RETURN :
INC C.STEP(RS) : DO NEXT STEP
BIC 92T .DET,C.FLG(RS) : INDICATE DETERMINISTIC PHASE DONE
PRINTF  ¢DETHOR, (RS) : PRINT CONTROLLER INFO MESSAGE
MOV (RS),-(5P)
HOV SDETHDR, -(SP)
MOV #2,-(5P)
MOV SP RO
TRAP  C$PNIF
ADD 96, 5P
CALL  RNHIME ; GET RUN TIME
PRINTF  9RNTIM,RNTHH,RNTMM,RNTSS: PRINT RUN TIME
MOV RNTSS, <(SP)
MOV Rnrnn.-éspg
MOV THH, -{SP
MOV SRNTIM, - (SP)
MOV ,-(SP)
MOV P RO
TRAP  CIPNTF
ADD #12,5P
PRINTF  OCRLF ; TERMINATE LINE
MoV SCRLF -gsp)
MOV of,-(8p
MOV SP RO
TRAP  CAPNTF
DD 84 5P
PRINTF  SDETOUN : PRINT *DETERMINISTIC PHASE DONE*
MOV SDETDUN, -(SP)
MOV 81, -(SP)
MOV SP 'RO
TRAP  CIENTF
ADD #4,5P
STEP 6 - GENERATE I/0 TO THE DRIVES AS PER THE SOFTWARE AND
MANUAL INTERVENTION QUESTIONS.
1T C.TBSF(RS) ; IF TBS LIST IS EMPTY,
gg?unn 24 : ~ BUILD MORE PACKETS'
1ST C.UCNT(RS) : IF MORE DRIVES AVAILABLE,
BNE 2094 : ~ GET NEXT DRIVE
DO STEP SETUP
CLR C.NEXT(RS) ; POINT TO FIRST DRIVE
CALL  GINXTD : GET POINTER T0 NEXT DRIVE TABLE
BEQ 15% : IF ZERD. DONE
CLR D .BLKS(RO) ; CLEAR BLOCK SIZE
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044560
044566

016060
016060

032737

010160

004737

013701
001006
012701
005002
004737

010165

000042
000032

045310
045526

045262
140000

002152
000020

026250
000050

045550
010000

177711

026250
000010

0000¢0

002260
000017
026250
000020

000040

000052
000054

000042

200002

002154

000002

11%:

15¢:

20$:

244

30s.

ol

33%:

344:

SET _NEXT LBN TO ACCESS T0
FIRST BLOCK IN FIRST BEGIN/END SET
INCREMENT UNIT UNDER TEST COUN
CHECK FOR _END OF LIST
éLSEO GET NEXT PATTERN

NEXT ORIVE

INIT DRIVE POINTER

IF MORE DRIVES AVAILABLE,
GET NEXT DRIVE

ELSE, EXIT STEP

; GET POINTER TO DRIVE TABLE

€ NOT ZERQ, CONTINUE
s NO MORE DRIVES
cuetx IF DRIVE AVAILABLE
IF NOT AVAILABLE, SKIP TEST

GENERATE
TRANSFER
LENETH

I
BLOCKS

GENERATE NEXT LBN 10 !LCESS
CHECK IF DRIVE WRITEABLE
IF NOT, DO READS ONLY
READ
OR
WRITE?

MOV D.BGN1(RO),D.LBN(RO)
MOV D.BGNL+2(RO).D.LEN+2(RO)
INC C.UCNT(RS) :
CHP 03, C.NEXT(RS) ;
8EQ 154 :
INC C.NEXT(RS) ;
B8R 10$ ;
CLR c.nsxtcnsg ;
ST C.UCNT(RS ;
BNE 254 :
JMP T3S6E ;
CALL  GTNXTD ;
BNE 244 ;
JMP 504

8IT 30T.AVL!DT.DUN,D.UNITCROS;
BNE 404 ;
GET SIZE OF TRANSFER

MOV SFPTBL +S0.MTS,R1

8IT #SM.VLT,SFPTBL+S0.BIT
BEQ 314 :
DEC R1 ;
CLR R2 ;
CALL  RANDOM ;
INC R1 ;
MOV R1.D.BLKSCRO) ;
GET NEXT LBN TO ACCESS AND DETERMINE I/0 OPERATION TYPE
CALL  GETLBN ;
BIT #0T.WRT,D.UNITCRO) :
8EQ 374 :
mv .‘ 1 N Ri H
CLR R2 :
CALL RANDOM H
817 $10,R1 ;
BEQ 374 ;
ST D.CCNT(RO) ;
BNE 374 ;

GET DATA PATTERN TO WRITE

MOV 75.PAT,R1 ;
BNE 334 :
MOV 215. ,R1 :
CLR R2 H
CALL RANDOM :
8R 344 :
i 916. .R1 :
BNE 344 :
CLR R1 :
MOV R1,.C.TPAT(RS) :

} IF “COMPARE HOST DATA* OUTSTANDING,
i © DO "READ*

GENERATE
PATTER
10
USE

IF PATTEGRN = 16,
USE PATTERN 0

SEQ 0190
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000050
000040
000056

004000

016001

000100

045502
050532

046474
000050
000010
000037
026250
00400
050646
025420

000050
024354

000050
050556
025420

000050
045502
050306

000050
000054

000002

002204

002154

000002

000052 39%:

35¢:

364:

3.

1ss.

CHECK WHETHER TO DO “WRITE'

MOV D.BLKS(RO).RL
MOV C.TPAT(RS).R3

TST  D.WCNT(RO)

SEQ 358

BIT  #DT.CMP,D.UNIT(RO)
BNE 379

1ST  R3

BNE 354

BIT  #IPAT16,IFLAGS

BNE 354

CALL  GETB

CALL  ERASE

BCS  T3LSE

BR 394

CALL  PATBLD

IsT Rl

BEQ 38

MOV  R1,0,BLKS(RO)

BIT  @SM.CHP,SFPTBL+S0.BIT
BEQ 36

MOV #31..Rt

CLR  R2

CALL  RANDOM

ST Rl

BNE 384

BIS  #0T.CMP,D.UNIT(RO)
CALL  WRITE

8CC 393

CALL  RETBWF

BR T3LSE

D0 *READ” OPERATION

EREL §§?%5é(80).ﬂl

@4 M4 @t me @A wr We W Be We W Do We We

Nt 4t S e B4 BE We We Ws WA

- WS BT WL B ¢

e
’
.
L[4
.
.
]
’
’
»
¢

OR "ERASE” OPERATION

GET NUMBER QOF BLOCKS TO WRITE
GET DATA PATTERN
I NO WRITES OUTSTANDINB
D0 "WRIE"
IF "CO;?:%E HOST DATA” PENDING,

00
IF OATA PATTERN IS NOT ZERO,
ITE NEEDED PATTERN

00 N'f USE ERASE FOR PATTERN 0
CALCULATE BYTE COUNT
BUILD "ERASE” COMMAND

IF NO PACKETS, EXIT

ELSE, DO NEXT COMMAND

BUILD DATA PATTERN
IF PATTEgNSEIZE ZERO,

D0 "AC
SAVE ACTUA. 2LOCK COUNT
IF NOT SE;
DON'T D0 FATTERN VERIFICATION
GIVE PATTERN
VERIFICATION A
1 IN 8 CHANCE
IF ZERD
00 PATTERN VERIFICATION
BUILD WRITE COMMAND
F ERROR,
aewm BUFFER €
EXIT

: DO (ESS”
SAVE ACTUAL BLOCK COUNT
; ggILD READ COMMAND

ERROR
RETURN BUFFER AND
EXIT

CALC¥LATE

ST
8EQ 384

MOV R1,D.BLKS(RO)

CALL  READ

6CC 394

CALL RETB

R TILSE

DO “ACCESS"™ IF NO BUFFERS AVAILABLE
MoV D.BLKSCRO).R1

CALL  GETBC

CALL  ACCESS

ADD D.BLKSCRO),D.LBNCRO)
ADC D.LBN+2(RO)
B8R Y

H
4
H

.
]

.. ®e

BYTE COUNT
BUILD ACCESS COMMAND
SEY NEXT LBN

TO ACCESS

SEQ 0191




SEQ 0192
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4847
4848

032760
001006
052760
005365
001413

022765

000164
000160

000030

045526

100000

050020
000003

000002 408
000002

000042 50s:

51%:

f3s6€:

103;

000002
000042

15¢:

TILSE:
NOP

000002

000042 75%:

DRIVE NOT AVAILABLE, OROP IT FROM

4DT.DUN,D.UNIT(RO)
50

H
'
'
.
l
l
H
H
H
H
H

SUBTEST

IF_ALREADY MARKED DONE,
FINISH OTHER DRIVES
SET DONE BIT
DECREMENT UNIT UNDER TEST COUNT
IF NO UNITS LEFT, EXIT

IF NOT END

OF DRIVE LIST
THEN, GET NEYT ORIVE &
BUI.D MORE PACKETS

: LWSE, RESET NEXT DRIVE POINTER &

GO SEND WHAT WL HAVE BUILT

: POINT TO FIRST DRIVE

GET POINTER 70 NEXT DRIVE TABLE
IF ZERQ, DONE
CLEAR *END OF MEDIA” & "DONE”
CHECK FOR END OF LIST
IF SO, END CLE ANUP
ELSE,

NEXT DRIVE

; RESET UNIT COUNT
RESET NEXT ORIVE POINTER
; SET STEP

: [DBG] INSERT HALE EOR DEBUG

e As s we we we

TESY

IF 78S LIST ISN'T EMPTY,
KEEP WAITING
IF CHD LIST IS EMPIY,
START NEXT STEP

DO NEXT STEP

GET POINTER TO DRIVE TABLE

1
: cnecx IF 6RIVE AVAILABLE
UBTES

IF NO PACKETS, EXIT
CHECK

BNE $
BIS 80T .DUN, D, UNIT(RO)
DEC C.UCNT(RS)

BEQ T3S6E

GET NEXT DRIVE IN SEQUENCE
cHP 83, ,C.NEXT(RS)

BEQ 514

INC C.NEXT(RS)

JMP 204

CLR C.NEXT(RS)

BR T3LSE

END OF STEP. CLEANUP AND GO TO NEXT STEP
CLR C.NEXT(RS)

CALL  GINXTD

BEQ 154

BIC #DT.DUN,D.UNITCRO)
CHP #3..C.NEXT(RS)

BEQ 154

INC C.NEXT(RS)

8R 104

CLR C. UCNT(RS)

CLR C.NEXT(RS

InC ¢.STEPCRS

RETURN

WAIT FOR LAST STEP TO COMPLETE
187 C.TBSF(RS)

BNE it

ST C.CWFL(RS)

8E 24

RE TURN

INC C.STEP(RS)

STEP 7 - SET ALL DRIVES AVAILABLE
CALL  GINXTD

BEQ 794

8IT ggT.AVL.D.UNIT(RO)
BNE '

CLR R

CALL  AVAIL

8CS T3L6E

cHP o3, C.NEXT(RS)
BEQ 794

FOR END LIST
IF SO, GO TO NEXT SECTION
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GLOBAL SUBRUUTINES SECTION

4902 045446 005265
4903 045452 000756

4904

4905

4906

4907 045454 005065
4908 043460 005065
4909 045464 005065
4910 045470 052765
4711 045476

4912 045476 000240
4913 045501 000207

000042

000014

?93:

TIL6E:
NOP

INC C.NEXT(RS) ; ELSE,
BR 1357 :  NEXT DRIVE

MARK CONTROLLER AS DONE TESTING

CLR C.UCNT(RS) RESET UNIT UNDER TEST gOLNT

CLR C.STEP(RS) : RESET TEST STEP COUNTE
CLR C.NEXT(RS) : NEXT DRIVE 1S IST IN LIST
BIS CT.DUN,C.FLG(RS) : SET TEST DONE FLAG

; (DBG] INSERT HALT FOR_DEBUG
RETURN ; EXIT TEST

SEQ 0193
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GLOBAL SUBROUTINES SECTION

4915
4316
4917
4918
4919
4920

016 %
062 ;W
011000
000240
000207

001000
047420
004406

004410

000016

* e

Y

GETBC:

&
o

*
*

GTNXTD:

GETBC - CONVERT FROM BLOCKS TO BYTES

INPUTS:

R1 - NUMBER OF BLOCKS
OUTPUTS:

BCLO, BCHL - BYTE COUNT
MOV #512.,R2 ; CALCWLATE
CALL MULT : COUNT
MOV R3.8CLO H FOR

MOV R4 ,BCHI

: 1/0
; [DBG) INSERT MALT FOR DEBUG
RETURN A

GTNXTD - GET POINTER TO NEXT DRIVE TABLE

INPUTS:

RS - ADDRESS OF CONTROLLER TABLE
OUTPUTS:

RO - POINTER TO DRIVE TABLE

hET
POINTER
TO_DRIVE

RO
:;.ono RO : TANCE
MOV (RO) RS . GET START OF TABLE
; (DBG] INSERT HALT FGR DEBUG
RETURN ;

MOV C.NEXT(RS),RO
ASL RO

SEQ 0194
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A OBAL SUBROUT o™

35

A INE< SECTI
1
4941 3 GETiLBN - GET LBN TO TEST IF SEGIN/END SETS ARE USED
L H
4 5 3 INPUTS :
4 ; RC - POINTER 1O DRIVE TABLE
4958 ; RS - POINTER TO CONTROLLER TAGLE
4 : DLBN(RO) - LBN AFTER LBN LAST ACCESSED
49 : D.BLXS(RO) - NUMBER OF BLOCKS REQUESTED
4558 ; D.BES(RO) - LAST BEGIN/END SET
4989 : OUTPUTS::
4960 : 0.LBN(RO) - LBN TO ACCESS NEXT
4%, ; D.BLKSLRO) - NUMBER OF BLOCKXS YO ACCESS
496 ; D.BESCRO) - CURRENT BEGIN/END SET
:gg‘ ; OT.EOM FLAG SET IF END OF MEDIA REACHED
’--
4965
4964 g: 22 GETLBN: PUSH  «R1,R2> ; SAVE REGISTERS
496 32765 002000 000014 8I7 #CT.DET,C.FLG(RS) ; IF orteanxnxsrxc PHASE (BIT SET).
4963 8: 6 1049 BNE 208 ; TI L ACCESS
499 032737 000200 002154 8IT OSM.RAN, SFPTBL+S0.8IT ; 00 352
] H
437? 043572 0014 BEQ 204
97 574 01 000094 »IV D BEC(RO),.R1 ; GET COUNT OF
97 00 301 DEC R1 :  BEGIN/END SETS
97 8% 0 CLR R2 : IF S0,
918 004737 026250 CALL  RANDOM : A BEGIN/END
979 045610 830 04 HOV R1,R4 :
977 04 i 4737 046060 CALL  GEYBES : GE1 POINTER TO D.BGN?(RO)
973 04 016401 000004 4ER4).R1 : CALCULATE
979 048622 016402 (00006 HOV 6(R4 ) R2 ;
980 8: 6 30 40§ SUB ).R1 ;
9 02 S8C Rf : BEGIN, END
586 gg 000002 SUB s R4),R2 ; ET
4737 026250 CALL ANDOH : CALCULATE
061401 D (R4),RL : NEXT
9 00550 ADC ; LBN
9 9 840 000002 ADD s 4),R2 :
9 010160 000052 MOV 1,0.LBNCRO) : SAVE NEXT
3 82 8329 000054 MOV nz‘o .LBN+2(RO) i LBN

Y i i et ettt 2 I 2 2 I Y IV VYV YN

ig 0
39 0000 v D.BE sgno) R4 ; GET CURRENT BEGIN/END SET
2 7 83 ALL GEISE :
0054 000006 D,LBN+2(R0),6(R4) : ARE
7 0 ' P ME AT
' ; END OF
§§ 000052 000004 EE%BN(RO).J(R4) ; aegé§;eno
;g 000046 000004 25%: uy D.BESCRO),D.BEC(RO) ; GET
? BHIS 264 ;. NEXT
0 } 000046 INC oagescnon i aeg§¥/enu
a % 00 A S.ges ) ' RE-INIT CURRENT B/E SET POINTER
00 40 032 002000 000014 BIT oCT.DET,C.FLGCRS) ; IF USER DEFINED PHASE (BIT NOT SET),




2/
G

002000

000046
046060
000052
000002
000004
000006
000001
000052

000054

000¢=0
000050

000006

.
BA. SRACUTINES SECTION
004 0437 404
0% 043728 g%w
5506 045756 34
P

5008 045760 (16004
5009 045764 004737
9010 012770 011469
5811 045774 016460
20}5 046002 016401
5014 046006 016402
T
2019 046050 i 1
5018 046024 003602
go;o 60;3 58 02
040 0460 570
902 6034 00100
%02 046036 026001
02 8:60:3 101402
N4 046044 010160
03

076 0460

0J7 0460 000240
023 046056 000207
y

030

W

it

§§§

8 8 046060 006304
040 6023 006304
04 60 006304
04 6066 060004
S043 046070 0627¢*
5044 846074 000240
5045 046076 000207

AT ASU A/MDASC 9 5UB3r € YAZRT (S I2

o v Vi)

000054

288

30%:

1208
NOP

LR

. We Be We Ws W W we

GETBES:

NOP

Q
BIS

POP
RETURN

weonesdey 02-ust-85 16:03 Page 107 ¢

28 :  GET FIRST LBN IN FIRST B/E SEV
90T.EOM,D. NIT(RO) : SET END OF MEDIA FLAG
1209 :

D.BES(RO).R4 ; GET POINTER

GETBES ;  TO BEGIN/END SET
(R4) ,D.LBNCRO) , SAVE NEXT L8N
20R4Y.0.LBN.2(RO} : 10 ACCESS

4'n4;.n1 ; GET

6(RA).R2 :  REMAINING

o ,R1 : BEGIN/END

R2 ; SET
D.LBNCRO),R1 ; LENGTH

R2 : IN
0.LBN+2(R0),R2 : BLOCKS

R2 ; MAXE SUR

1204 :  D.BLK5(RO)
D.BLKS(RO),R1 ; IS NOT GREATER
1208 : THAN REMAINING
R1,D.BLKSCRO) ; BEGIN/END SET
<«R2.RL>

; (DBG) INSERT HALT FOR DEBUG

GETBES - GENERATE POINTER 70 CURRENT BEGIN/END SET

INPUT:
QUTPUT:

R4 - BEGIN/END SET INDEX
R4 - POINTER TO BEGIN/END SET IN DISK TABLE

R4 i GET

R4 :  OFFSET

R4 ; T0 FIRST

RO,R4 ; LBN_IN

#0.8GM1 R BEGIN/END SET

4 .
; (DBG) INSERT HALT FOR DEBUG
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§§§“§‘i§

B RLALALA LR
IIRII
NOMRA NN OO

iy}
ERRS
BNl O WO

LY LW CUHA VAL

FIRKIERS

WL OB~

~
!

%
[ofof afw]
B B R Y

)014

076
L0117
L0/8
019

RLLLY
SuB1

“CA2
5083

5084
S086
5087
5088
5089
o090
S04
S0v

509

5094
5095
5096
K097
098
5099
5100
<101

S
<
~
)

046170
046174
0406200
046204
046206
046212
046214

000241
006037
012700
020037

SUBSY E MACRG v05.093 uWeanesdsy 02 Oct 85 16:02 Page 108

004406
000020

002364
002242
025154

177760

006776
003364

000377
400002

000004

002364
003364

004406
000400
004406

002242

®e A5 B WG W VL VL VL B W4 W WS
L]
L]

]
[}

PATCHX :

10%;

12%:

13%:

144

PATCHX - VERIFY THAT THE DATA BLOCK READ CONTAINS A VALID
I&Tl PATEERN THIS ROUTINE ASSUMES THE BLOCK READ IS 64K8

INPUTS:

QUTPUTS:

C_RHOR(RS) - POINTER TO RESPONSE PACKET
RS - POINTER TO CONTROLLER TABLE

CARRY CLEAR IF DATA PATTERN GOOD
CARRY SET IF DATA PATTERN INVALID

<RO,R1,R2 R3, R4> i SAVE REGISTERS
o R ; GET

.RHOR(RS) R
P.CRF+RE.RP(R4),R1 POINTER T0
GE TME ; MESSAGE ENVELOPE
BUFBLK : INIT BLOCK COUNT

BUFBA ;: INIT DATA WORD OFFSET
P.BCNT +ME.CP(R4) RO : INITIALIZE
P.BCNT+2+ME.CP(R4).R1 ; ~ DATA

BUFFER
WORD

; COUNT
; GET PQINTER TO DATA BUFFER

Ri

0

RO,BCLO
ME.OFF(R4),TSTOFF
<«R&> : SAVE POINTER TO M.E.

S0BUFF Ry : GET POINTER TO LOW HEHORY BUFFER
TSTOFF ,R3 i GET OFFSET TO DATA BUFFE

MMTOBF ; COPY INPUT BUFFER TO LOH MEMORY
(R1) R3 i GET CURRENT

: __PATTERN NUMBER

; CONVERT TO WORD OFFSET

: GET POINTER TO DATA PATTERN
; POINT TO COMPARE BUFFER AREA
; PUT PATTERN NUMBER IN BUFFER
; GET BUFFER SIZE - 1

#tC<i75,R3

R3
PATDSP(RS) RO
#CBUF

(RO) (kz»
0255

2(R0), RS : GET COUNT OF WORDS IN PATTERN

RO, n1 . GEY POINTER

4. R i FIRST WORD IN PATTERN
(Rlio.(RZ)o : WRITE NEXT WORD T0 BUFFER

R4 ; DECREMENT BUFFER SIZE COUNT
144 : IF ZERG, GET NUT OF LOOP

R3 ; DECREMENT PATTERN SIZE COUNT
124 ; IF ZERG, GO 10 TOP OF PATTERN
133 ; ELSE € ONTINUE LOOP

S0BUFF R : GET POINTER T0 BLOCK

oCBUFF R : GET POINTER TO conpane aurren
3 : START AT FIRST WORD

BCLO : COMVERT TO WORDS

9256, .RO : CALCULATE

RO.BCILC :  NUMBER

S€Q 0197
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GLOBAL 5UBRGUTINES SECTION
sxog n46310 101402 ) BLCS 158 ; OF WORDS
£103 046712 013750 0044% _ w0V 8CLO.RO : 10 CHECK
C104 046316 022122 AT, . (R1)+, (R2). : COMPARE
£1C5 046320 001024 BNE 308 :  BUFFER
£106 C46322 005203 ING R3 : CONTENTS
£107 046724 020003 e RO,P3 : IF NOT AT EN
$108 046126 003373 BGTY 154 :  CHECK NEXT WORD
£109 046230 005237 004374 INC BUFBLK : COUNT BLOCKS CHECKED
$110 046334 (06303 ASL R3 ;: CALCULATE NEX
€111 N4EL3ls 060337 002262 ADD R3, TSTOFF :  MEMORY OFFSET
£112 046342 160037 004406 SUB RO.8CLO : IF NOT ZERO
$11% 046346 001310 BNE 108 i GET NEXT BUFFER
£114 046350 POP <R&> : RESTORE SAVED REGISYERS
$11% 046352 000241 cLe : CLEAR CARRY TO INDICATE SUCCESS
7116 046354 208:  POP <R4,R3,R2,R1,RO> . RESTORE SAVED REGISTERS
5117 046366 000240 NOP ; [DBG) INSERT HALT FOR DEBUG
;i%g 046370 000207 RETURN ;
)
§120 046372 308:  POP <R&> ; RESTORE POINTER TO M.E.
5121 046374 016437 000062 004370 MOV P.LBM<ME.CP(R4),BUFBA ; GET
gng 046402 016437 000064 004372 MOV P.LBN+2<ME .CP(R4),BUFEA ; LBN
123 046410 063737 004374 004370 ADD BUFBLK , BUFBA ; CONTAINING BAD
5124 046416 005537 004372 ADC BUFEA : DATA WORD
5125 046422 006303 ASL R3 ; CONVERT TO BYTE OFFSET
5129 8:64 4 010337 004406 MOV R2 BCLO ;
5127 046430 016237 177776 004364 MOV -BSRZ).FCGOOD : POINT TO
5128 046436 016137 177776 004366 MOV -2CR1).PCBAD ;  FAILING DATA
5159 046444 016501 000104 MOV C.RHDOR(RS),R1 : CALCULATE ADORESS
5130 046450 062701 000012 ADD 8<P.UNIT+RE.RP>,R] : _ _CONTAINING UNIT NUMBER
5131 046454 ERRHRD 38, ERRO3 : PRINT DATA COMPARE ERROR
046454 104456 TRAP  CSERHRD
046456 000036 .WORD
046460 000000 WORD 0
046462 020576 .WORD  ERRO38
§‘3§ 046464 004737 026006 CALL  RTNME ; RETURN M £. & CLEAR RESPONSE RING
133 046470 000261 SEC , SET CARR1 7O INDICATE ERROR
§134 046472 000730 BR 204 :
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046474
046474
046476
046500

046606

046610
046614
046616
046620

046644

AO UDASO A/XDASO-
SUBROUTINES SECTION

210046

000556

004737
005701
001407
026501
103210
010337
004737
016501
001337
000537

SUBSY £ MACRO v05.03

000040 002204
000400 000014

000040 002204

004516

€J4412
204622

046552

024310
000004

000003
025006
024354
004516
002242

025420
004516

% we we @ ®e WE B WL B WS We W B4 U 8 W0

PATBLD:

14:

24
44

6%:

84:

10%:

11%-

*
*
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PATBLD - BUILD A MEMORY BUFFER CONTAINING A SPECIFIED ?27
PATTERN. IF A MEMORY SEGMENT CONTAINING THE NEEDED PATTERN
EYISTS IN THE MULTI-USE TABLE AND ITS SIZE IS BIG ENOUGH, USE
T7. OTHERWISE ALLOCATE A NEW MEMORY SEGMENT.

INPUTS:
R1 - NUMBER OF BLOCKXS NEEDED
R3 - THE PATTERN NUMBER

OUTPUTS:
R1 BLOCKS ALLOCATED
R3 - MAPPED MEMORY OFFSET
BCLO BCHI - BYTE COUNT

BUFBA,BUFEA - PHYSICAL AODRESS OF BUFFER
TSTOFF - MEMORY OFFSET TO BUFFER
PUSH  <RO,R2,R4,RS> SAVE REGISTERS
MOV RO,-(SP) PUSH RO ON SYACK
HOV RZ.-ESP PUSH R2 ON STACK
MOV R4, -(SP PUSH R& ON STACK
MOV RS,-(SP PUSH RS ON STACK

; CLEAR_TEMPORARY FLAG BIT

BIC oItemP, IFLAGS
: IF MAINTENANCE OPERATION IN
SET Y BIT T

BIT oCT.MRH, C.FLG(RS)

8EQ 1§ : TEMPORARY 0

8IS SITEMP, IFLAGS ; INDICATE MAINTENANCE MOOE
ASL R3 . CONVERT TO WORD OFFSET

HOV R3,RS : SAVE PATTERN OFFSET

CHP MutsIzZ(rS),.R1 ; IF SIZE NEEDED > EXISTING SIZE
BLO 104 :  ALLOCATE A NEW SEGMENT

MOV MUTOFF (R5),R3 : ELSE, USE CURRENT SEGHENT

MOV M.HOR, R4 : FIND pncxer IN MEMORY LIST

BNE 64 : IF END OF LIST KEEP LOOKING
MOV 0.-2,R1 ; ELSE THE PACKET WASN' gno
JMP BADMEM ; PRINT SYSTEM FATAL ERROR
CHP 4(R4) R3 : IF MEMORY OFFSETS ARE SAME,

BEQ i _ SEARCH DONE

MOV (RA) R4 : ELSE

B8R :  POINT TO NEXT PACKET

INCB 3(R4) : INCREMENT NUMBER gr usERs

gaLL gnpnen : GET gTTE COUNT & PHYSICAL ADDRESS

CALL GETBUF GET NEEDED MEMORY
R1 IF R

ST ; IF RETURNED SIZE ZERO,

BEQ 114 : _ USE EXISTING BUFFER

CHP MUTSIZ(RS),R1 : IF EXISTING sxge < PACKET RETURNED
BLO 204 :  BUILD NEW PACKET

MOV R3,TSTOFF : ELSE

CALL  RefslF : _RETURAN UNEEDED BUFFER

HOY MUTSIZ(RS),R1 ; IF EXISTING BUFFER SIZE NOT ZERO
BNE 2¢ : © USE EXISTING BUFFER

BR 503 : ELSE, EXIT ROUTINE

SEQ 0199
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O WO OO O DO WO OO X0
ORGP NN O O

AL
N
o000

-0

wr
N
o

5204

046- 46
046646
04.650
046652
046656

046662
046670

046764

046766
046770
046774
046774
046776

047024
047026
047030
047032
047034
047040
047044
047050
047050
047052
047054

010345

000772
011602
012701
004737
062703
005302
001372

012601
012603
000467

010102
012705

010246
016500
012702
012022
012704
010004
012105
012122
005304

004737
062703

012602
005302
001404

SUBs ¥

004516
004412
000040
000042

006776
002364

000377

002364
025276
001000

000036
006776
002364
000377

002364
025276
001000

£ MACRT i05.CY aeeoresaay

002204

2Cs:

22s:
23%:

24
25%:

W
O
-

33%:
344

35%:

32 lct 8BS

<«R3.R1»>
R3, (SP)
P1,-(5P)
R1,MJTSIZ(
R3MUTOFF(
oitemp, IFLA

408
#<17.42> ,R5

308

PATDSP(RS) RO
20BUFF ,R

(RO)+, (Rz).
zss

RS)
RS)
GS

(R{)o.RS
(R1)+,(R2)+

o<i5 #2> RS
<R >

P)
PAfDSP(RS) RO
#0BU
(RO)» tnz)o

8255, .
RO, Rl

%ng (R2)0

1€.03

-age 109
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1

-

srE BLOCK COUNT & MEMORY OFFSET
PUSH R3 ON §,ACK

PUSH R1 ON STACK

PUT NEW BUFFER IN

MULTI-USE LIST
IF MAINTENANCE OPERATION IN

PROGRESS, uss SPECIAL PATTERNS
IF PATTERN »

PUT ALL PATTEéns IN BUF ER
GET POINTER TO DATA PATTERN
POINT TO OUTPUT BUFFER AREA
PUT PATTERN NUMBER IN BUFFER
GET BUFrER SIZE
GET POINTER 10 FIRST WORD IN PATTERN
GET COUNT OF WORDS IN PATT
WRITE NEXT WORD 10 ausrea
DECREMENT BUFFER SIZE COUNT
IF ZER0, GET QUT OF LOOP
DECREMENT PATTERN SIZE COUNT
IF ZERO, GO 10 TOP OF PATTERN

ELSE CONTINUE LOOP
CREATE LOOP COUNTER
WRITE QUTPUT BUFFER 10

MAPPED MEMORY BUFFER
INCREMENT OFFSET
DECREMENT LOOP COUNT
IF NOT ZERO, LOOP

; RESTORE RECZSTERS

POP STACK INTQ R1
POP STACK INTO R3
EXIT ROUTINE

CREATE LOOP COUNTER

POINT TQ DATA PATTERN 1S

SAVE LQOP COUNTER

PUSH R2 ON STACK

GET POINTER TG DATA PATTERN

POINT TG QUTPUT BUFFER AREA

PUT PATTERN NUMBER IN BUFFER

GET BUFFER SIZE - 1

GET POINTER TQO FIRST WORD IN PATTERN
GET_C TTERN

DECREMENT L
IF ZERO, EX

SEQ 6200
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GLOBA_ SUBRO.TIPES SECTION

2236 047056 005305
5237 047060 005305
£238 047062 002344
5239 047064 000741

047066 012601
047070 012603
5241 047072 000424

5243 047074 016500
5244 047100 012702
5245 047104 012704
110 010022

047

5247 047112 005304
5248 047114 001375
5249 047116 011602
5250 047120 012701
5251 047124 004737
5252 047130 062703
5233 047134 005302
5254 047136 (01372
5255 047140

047140 012601
047142 012603

047144 012605

5259 047160 000240
5260 047162 000207

002364
025276
001000

002242

39%:

40%:

43%:

45s:

S0s:

NOP

RETURN

(SP)+,R1
(SP)+,R3

<R5,R4,R2,R0>
(sPy+,RS

. we ot 00 @0

e Ws We Wa @6 Ws me W @a We WS¢ we @4 @ @0 -y

s ®s wr B¢ we

>EQ 0201

ELSE
PotNI 10 NEXT PATTERN
IF LESS THAN 2€EROC,

START WITH PATTERN 1S AGAIN
RESTORE REGISTERS
POP STACK INTO R1
POP STACK INTO R3

GET DATA PATTERN

POINT TO QUTPUT BUFF R AREA

GET BUFFER SIZE

WRITE NEXT WORD TO BUFFER

DECREMENT BUFFER SIZE COUNT

IF ZERO, GET QUT OF LOOP

CREATE L0OOP COUNTER

WRITE OUTPUT BUFFER TO
MAPPED MEMORY BUFFER

INCREMENT OFFSET

DECREMENT LOOP COUNT

IF NOT 2£RO, LOOP

RESTCRE Rscisrens

POP STACK INTO R1

POP STACK INTO R3

REGISTCRS
POP STACK INTO RS
POP CTACK INTO R4
POP STACK INTQ R2
POP STACK INTO RO
AVE MEMORY OFFSET

; [oes] INSERT HALT FOR DEBUG
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W
n
n
O
-
-

047164 010246

000016
000004

14:
000000

2%:

3s:

NOP

011401 4%:
116137 000002 002074

NOP
000207

GTORVT:

Weanesday 02-Oct-85 16:03 Page 110

SEQ 0202

GTORVT  GET DRIVE TABLE POINTER
INPUTS:

Ry - DRIVE NUMBER

RS - CONTROLLER TABLE ADDRESS
OUTPUTS:

R1 - CRIVE TABLE ADDRESS

LSLUN - LOADED WITH UNIT NUMBER OF DRIVE

CARRY CLEAR IF DRIVE TABLE NOT FOUND AFTER ERROR PRINTED
PUSH  <R2,R4> ; SAVE CONT-NTS OF REGISTERS
MOV R2,-(S5P) ; PUSH z ON STACK
MOV R4, -(SP) ; PUSH R4 ON STACK
MOV S.R& ; GET CONTROLLER TABLE ADRESS
ADD oC .DRO. R4 : ADD OFFSET TO DRIVE TABLE ADDRESS
MOV o4 R2 : GET COUNT OF DRIVES
ST (R4) ; CHECK IF AN ADORESS HERE
BEQ ) ; IF NO ADDRESS, ERROR EXIT
CHP a(R4),R1 : COMPARE DRIVE
BEQ $ : BRANCH IF A HAT
15T (R&)+ ; BUMP ADDRESS
DEC R2 ; oscaenenv DRIVE counten
BNE 19 ; LOOK AT NEXT T
POP <R4,R2> ; RESTORE Resxsrsns
MOV (sP)+,Re ; POP STACK INTO R4
MOV (SP)+.R2 ; POP STACK INTQ R2
SEC SET CARRY AS ERROR FLAG

; [DBG] INSERT HALT FOR DEBUG
RETURN
MOV ; CET ADDRESS OF TABLE
HOVB o UNiT(Rl) L$LUN ; GET LOGICAL UNI) NUMBER
POP <R4,R2> : RESTORE REGISTERS
MOV (S Pi. R4 ; POP STACK INTO R4
MOV (5P)+ R2 ; POP STACK INTO R2
cLC EAR CARRY FLAG
; [DBG] INSERT HALT FOR DEBUG

RETURN ;
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012605
012600
000240
000207

000060

W Be @5 W WE We W Ws Ws We Ve W s We W W
*
>

DIVIDE:

1s:

24:

NOP

DIVIDE - OIVIDE A 48 BIT UNSIGNED NUMBER BY A 16 BIT NUMBER.
REPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER.
WILL NOT CHECK FOR DIVIDE BY ZERO.

INPUTS:

RL 'OW 16 BITS OF DIVIDEND

R2  [EXT 16 BITS OF DIVIDEND

*  {IGH 16 BITS OF DIVIDEND

n  DIVISOR
OUTPUTS:

RL - LOM 16 BITS OF QUOTIENT

R2 - NEXT 16 BITS OF QUOTIENT

R3 - HIGH 1 BITS OF QUOTIENT

R4 - REMAI
PUSH  <RO,RS> ; DIVIDEND IS IN <R3,R2.R1>
MOV RO -(sp; : PUSH RO ON STACK
MOV RS.-(5P : PUSH RS ON STACK
MOV R4 RS i SAVE DIVISOR
MOV 848, RO ; SET UP SHIFT COUNT
E%E s; i START WITH ZERO REMAINDER
ROL R2 | SHIFT LEFT INTO REMAINDER
ROL R3 ;
ROL R4 ;
CHP RS,R4 : SILL DIVISOR GO INTO REHAINDER?
BHI 23 : ONLY SUBTRACT IF IT WILL
SUB RS,R4 : SUBTRACT DIVISOR
INC R1 : PUT A ONE INTO QUOTIENT
gﬁg gg i COUNT THE SHIFTS
POP <RS,RO> : RESTORE snveo REGISTERS
MOV (SPY+.R5 ; POP STACK INTO RS
MOV (SP)+.RO STACK INTO RO

; [(DBG] INSERT HALT ron DEBUG

RETURN

SEQ 0202
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010046
010546

001356
022626
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000060

000002

000002

*
*

DIVA8:

1s:

24:

10¢:

NOP

DIV48 - DIVIDE A 48 BIT UNSIGNED NUMBER BY A 32 BIT UNSIGNED NUMBER.

REPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER.
WILL NOT CHECK FOR DIVIDE BY ZERO.

INPUTS:
LCW 1€ BITS OF DIVIDEND
DIVIDEND

R4 - LOW 16 BITS OF DIVISOR
RS - HIGH 16 BITS OF DIVISOR
OUTPUTS:
Rl - LOW 16 BITS OF QUOTIENT
R2 - MID 16 BITS OF QUOTIENT
R3 - HIGH 16 BITS OF QUOTIENT
R4 - LOW 16 BITS OF REMAINDER
RS - HIGH 16 BITS OF REMAINDER
PUSH  <RO> ; SAVE REGISTERS
MOV RO, -(SP) ; PUSH RO ON STACK
PUSH  <RS,R4> ; SAVE DIVISOR
MOV RS, -(SP) ; PUSH RS ON STACK
MOV R4 -(SP) ; PUSH R ON STACK
rOV 8..RO : SET UP SHIFT COUNT
CLR : START WITH
E&E sg : ~ ZERO REMAINDER
ROL R2 : SHIFT LEFT INTO REMAINDER
ROL R3 ;
ROL R4 ;
ROL 5 ;
CHP 2(5P),RS : IS
BHI 04 : ~ DIVISOR
8LO 24 : LESS THAN
CHFP (SP).R4 ; OR EQUAL TO
BHI 104 : REMAINDER?
Su (SP),R4 1 IF S
SBC RS ; suafnncr DIVISOR
SUB 2(5P),RS ; FROM_REMAINDER
INC Ri : & INCREMENT QUOTIENT
ggg RO : COUNT THE SHIFTS
CMP (sp)o (SP)+ : THROW OUT SAVED DIVISOR
POP : RESTORE SAVED REGISTERS
MOV csp). RO OP STACK INTO RO

; [DBG) INSERT HALT FOR DEBUG
RETURN ;

SEQ 0204
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5381
5382 see
5383 ; MULT - MULTIPLY A 16 BLT NUMBER BY ANOTHER 16 BIT NUMBER, YIELDING
5384 ; AR 32 BIT RESWLT
5385 ;
5386 H INPUTS:
5387 ; Rl - MULTIPLIER
5388 ; R2 - MUWLTIPLICAND
5389 ;
5390 ; QUTPUTS:
5391 ; Rl - ZERQ
5392 i R2 - MULTIPLICAND
5393 ; R3 - PRODUCT (LOH 16 BITS)
5394 ; R4 - PRODUCT (HIGH 16 BITS)
33%
5397 047420 MULT:  PUSH <RO,R1,R2> ; SAVE REGISTERS
047420 010046 MoV 0,-(SP) ; PUSH RO ON STACK
047422 010146 MOV 1,-(SP) ; PUSH R1 ON STACK
047424 010246 MoV R2,-(SP) : PUSH R2 ON STACK
5398 047426 005000 CLR RO ;
5399 047430 005003 CLR R3 ; CLEAR
5400 047432 ~ 5004 CLR R4 ; PRODUCT
S40) 047434 00241 1%: CLC ;
5402 047436 006001 ROR R1 ; SHIFT MULTIPLIER TO RIGHT
5403 047440 103003 8CC 2 ; IF A ONE BIT SHIFTED OuT
5404 047442 060203 ADD R2,R3 i  ADD_MULTIPLICAND
5405 047444 005 ADC 4 i TO PRODUCT
3406 047446 060004 ADD RO,R4 P
5407 047450 006302 24%: ASL R2 ; DUUBLE THE
5408 047452 006100 ROL RO :  MULTIPLICAND
5409 047454 005701 TST R1 H
5410 047456 001366 BNE 13 ; CONTINUE UNTIL MWTIPLIER IS ZERJ
5411 047460 POP <R2,R1,R0> i RESTORE REGISTERS
047460 012602 MOV (SPJe,R2 ; POP STACK INTO
047462 012601 / (SP)+,R1 : POP STACK INTO R1
047464 0126060 MOV (SP)+,RO P STACK INTO RO
5412 047466 000240 NOP ; (DBG] INSERT HALT FOR DEBUG
3413 047470 000207 RETURN ;
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5416
5417
5418
o419

We ®e Wt Be Be G4 Be Ve WE WL W e W W0
*
*

ITOA:

1s:

2s:

NOP

ITOA - CONVERT A 48 BIT OR SMALLER BINARY NUMBER INTC A DECIMAL

ASCIZ STRING.
INPUTS:
R1

R2
R3
R4

QUTPUTS:

LOW 16 BI
NEXT 16 B
HIGH 16 B
CHARACTER COUNT

0F NUMBER

1S
ITS OF NUMBER
ITS OF NUMBER

TEMP - FIRST CHARACTER IN A ASCIZ OUTPUT STRING
R1,R2,R3 - DESTROYED

PUSH ;RO.R4>

MOV 0,-(SP
MOV 4. -(SP
MOV ™ WP, RO
MOVB 4 3,(R0).
DEC 4

BNE 3

CLR8  (RO)

nGv #10. ,R4
CALL  DIVide
ADD ¢ 0,R4
MOVB n4.-§R0)
MOV R1,-(SP)
8IS R2,(SP)
8IS R3,(5P)
BNE 23

@ W We B0 Ge Br Vs WE WE B Ve Ve We Ve W W We We

SAVE REGISTERS
PUSH R A

ON STACK
GET POINTER TO STRING
FILL ENTIRE

STRING H%EH

SPACES
TERMINATE STRING
GET _OIVISOR
DIVIDE

NUMBER BY 10
CONVERT REMAINDER TO ASCII
g;gRE CHARACTER IN STRING

CK
IF QUOTIENY
ZERO

1S
IF NOT, GET NEXT CHARACTER
RESTORE SAVED REGISTERS
POP STACK INTO R4
P STACK INTJ RO

; [DBG) INSERT HALT FOR DEBUG

SEQ 0206
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04
5462 047562 011401
5463 047564 016402 000002
5464 047570 005003
5465 047572 012704 000012
3466 047576 004737 047472

012604

047604 012603
047606 012602
047610 012601

5468 047612 000240
5469 047614 000207

HA K 2

L IR,

BLOSTR:

NOP

5€Q 0207

BLOSTR - CONVERT 32 BI! NUMBER TO 10 CHARACTER ASCI7 STRING

INPUT:

QUTPUT:

RETURN

R4 - POINTER TO 2 WORD DEFAULT NUMBER
TEMP - ASCIZ STRING REPRESENTING DEFAULT NUMBER

<R1,R2,R3,R4>
R1,-(SP)
R2.-(SP)
R3,-(SP)
R3.-(SP)
(R4) R1
2(R4Y,R2

" B2 B¢ WS G+ Be WL WL G¢ B Be 2e BE e

POP
; (DBG] INSERT HALT FOR

SaVE REGISTERS
PUSH R1 ON STACK

PUSH R2 ON STACK

PUSH R3 ON STACK

PUSH R& ON_STACK

GET LOW_WORD OF NUMBER
GET NEXT WORD OF NUMBER
CLEAR HIGH WORD

GET CHARACTER COUNT
CONVERT INTEGER 70 ASCII
RESTORE SAVED REGISTERS
POP STACK INTO R4

STACK INTO R1
DEBUG
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5471
5472 pes
22;2 : BLOLWD - CONVERT ASCIZ STRING TO 32-BIT NUMBER
5475 : INPUTS ;
5476 ; TEMP - ASCIZ STRING UP TO 10 CHARACTERS LONG
5477 : R4 - ADDRESS OF TWO WORD STNRAGE
5478 : QUTPUTS:
5479 ; IF _STRING IS VALID NUMBER
5480 ; TWO WORDS AT R4 LOADED WITH NUMBER
5481 ; R4 POINTING 70 WORD AFTER STORAGE
5482 : CARRY CLEAR
5483 ; IF STRING INVALID
5484 : ERROR MESSAGE PRINTED
5485 : CARRY SET
3487
5488 047616 BLOLWD: PUSH  <RO,R1,R2,R3> ; SAVE REGISTERS
047616 010046 MOV RO,-(SP) : PUSH RO ON STACK
047620 010146 MOV R1,-(5P) : PUSH R1 ON STACK
o47szz 010246 MOV R .-ésp) : PUSH R2 ON STACK
047624 010346 MOV R3,-(5P) ; PUSH R3 ON STACK
5489 047626 005000 CLR RO ; START WITH ZEROS
5490 047630 005001 CLR R1 ;
5491 047632 012702 002212 nov oTENP . R2 : GET ADDRESS OF STRING
5492 047636 112203 18: MOVB  (R2)+.R3 : GET A DIGIT FROM STRING
5493 047640 001456 8EQ 304 ; IF NULL CHARACTER, ALL DONE
5494 047642 022703 000040 CHe *» ,R3 ; STRIP LEADING BLARXS
5495 047646 001003 BNE 113" :
5496 047650 000772 B8R 13 ;
5497 047652 112203 108: MOVB  (R2)e+.R3 : GET A DIGIT FROM STRING
5498 047654 001450 BEQ 108 : IF NULL CHARACTER, ALL DONE
5499 047656 162703 000060 11%:  SUB #0,R3 : SUBTRACT CHARACTER 0
5500 047662 100433 BMI 208 ;
5501 047664 022703 000011 #_.R3 ;
5502 047670 103430 8L0 204 :
5503 047672 006300 ASL RO : MULTIPLY BY 2
5504 047674 006101 ROL R1 ;
5505 047676 PUSH  <R1,R0> : SAVE N X 2
047676 010146 MOV R1,-(SP) : PUSH R1 ON STACK
047700 01 MOV RO, -(SP) : PUSH RO ON STACK
5506 047702 006300 ASL RO : TIMES 2 AGAIN FOR N X 4
5507 047704 006101 R1 :
5508 047706 006300 ASL RO : TIMES 2 AGAIN FOR N X 8
5509 047,10 006101 ROL R1 :
5510 047712 062600 (5P)+,RO : ADD N X 2 TO GIVE N X 10
5511 047714 005501 ADC R1 :
5512 047716 062601 ADD (so)~ R1 ;
5513 047720 060300 ADD R3, : ADD CURRENT DIGIT
5514 047722 005501 ADC n1 ;
5515 047724 103352 8eC 103 : IF CARRY SET., & OVERFLOWS STORAGE
5516 047726 PRINTF  SINP28A : PRINT PROPER'RANGE
047726 012746 065011 MOV 0INP28A, -(SP)
047732 012746 000001 MOV o1,-(SP)
047736 010600 MOV SP.RO

SEQ C208
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104417
06270?

012746
012746
0600

000240
000207

000004

265054
000001

000004

20%:

20¢:

40$:

NOP

RETURN

CSPNTF
84,5pP

40

OINP28B

oINP28B, -(SP)
-(sP)

SP.RO
CSONTF
44,5pP
40%

RO,(R4).
R1,(R4).

<R3,R2,R1,R0>

: RES
; [DBG) INSERT HALT F

SET CARRY TO ASK AGAIN

PRINT ILLEGAL CHARACTER

MOVE NUMBER TO STORAGE AREA

: CLEAR CARRY TO INDICATE ALL IS WELL

TORE SAVFD REGISTERS
OR DEBUG

5EQ 00
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051214
000014

000002
051214

000042
000020

000002
002244

000022

002244

000022

+ ¢

e @0 W5 Gs @s We Ws We W W6 @e Wo ®e wa @

AVAIL:

NOP

1A 4

GCSTAT:

NOP

+e

AVAIL - SEND MSCP AVAILABLE COMMAND PACKET

}?Es EOBgAND WILL CAUSE A DISK TO STOP SPINNING AND TO UNLOAD

INPUTS : )
RO - POINTER TO DRIVE TABLE
R3 - COMMAND MODIFIERS
RS - ADDRESS OF CONTROLLER TABLE

OUTPUTS:
R4 - UNIT NUMBER
“TO BE SENT* LIST CONTAINS COMMAND PACKET

MOV (Ro i GET DRIVE UNIT NUMBER
8IC ONL D.UNITCRO) ; CLEAR UNIT ONLINE FLAG
MOV 0np AVL. TSTOPC ; SAVE OPCODE
CALL  BLDME ; BUILD MESSAGE ENVELOPE
BCS 1¢ . ;: IF SET, NO BUFFER AVAILABLE
MOV 212. ,ME.CL(R4) ; HS
; [DBG] INSERT HALT FOR DEBUG
RETURN ;

GCSTAT - SEND MSCP GET COMMAND STATUS COMMAND

THIS COMMAND WILL CAUSE THE CONTROLLER TO RETURN STATUS ON THE
SPECIFIED MSCP COMMAND

INPUTS:
R1 - COMMAND REFERENCE NUMBER OF OUTSTANDING COMMAND
RS - ADDRESS OF CONTROLLER TABLE

OUTPUTS:
R3 - CLEARED (NO COMMAND MODIFIERS)
R4 - CLEARED (NO UNIT SPECIFIED)
“¥0) BE SENT“ LIST CONTAINS COMMAND PACKET

CLR R3 : NO_MODIFIERS ALLOWED
CLR R4 ; UNIT MUST BE ZERO
MOV $0P.GCS, TSTOPC ; SAVE OPCODE
CALL BLDME ; BUILD HESSAGE ENVELOPE
BCS 14 : IF _SET, NO BUFFER AVAILABLE
MOV R1,P.OTRF+ME.CP(R4) ; SET OUtSTANDING REF &
MOV #16. ,ME.CL(R4) ;
; [DBG) INSERT HALT FOR DEBUG
RETURN ;

SEQ Ceir
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[94)
(¥,
0
-

5598 050114 012703 000001 GUSTAT:
005004

5599 050120
5600 050122 012737 000003 002244
5601 050130 004737 051214

5603 050136 012764 000014 000022

i$:
56C> 050144 000240 NOP
5606 050146 000207

5625 050150 ¢°2703 000004 ONLINE:

5626 050154 011004
5627 050176 012737 000011 0022434
5628 050104 004737 051214

S 000044
5631 050176 012764 000044 000022

563g 050206 000207

w
[~
w
O

GUSTAT - SEND MSCP GET UNIT STATUS COMMAND

THIS COMMAND WILL CAUSt THE CONTROLLER TO RETURN UNIT STATUS ON THE
SPECIFIED UNIT

INPUTS:
RS - ADDRESS OF CONTROLLER TABLE

OUTPUTS:
"TO BE SENT” LIST CONTAINS COMMAND PACKET

MOV M0 . NXU,R3 GET NEXT UNIT STATUS
Ci R4 R

SET UNIT TO ZERO

MOV 40P .GUS, TSTOPC ; SAVE OPCODE
CALL BLOME : BUILD MESSAGE ENVELOPE
BCS 1$ ; IF SET, NO BUFFER AVAILABLE
MOV ¢12. ,ME.CL(R4) ; SET COMMAND PACKET LENGTH
; [DBG] INSERT HALT FOR DEBUG
RETURN :

ONLINE - SEND MSCP ONLINE COMMAND

THIS COMMAND WILL CAUSE THE CONTROLLER TO SET THE SPECIFIED DRIVE
ONLINE AND RETURN DRIVE STATUS INFORMATION.

INPUTS:

RO - POINTER TO DRIVE TABLE

R1 - UNIT FLAGS

RS - ADDRESS OF CONTROLLER TABLE
OUTPUTS:

R3 - "SET WRITE PROTECT" CAMMAND MODIFIER SET
R4 - DRIVE UNIT NUMBER
*TO BE SENT” LIST CONTAINS COMMAND PACKET

MOV 9<MD.SWP>,R3 ; SET COMMAND MODIFIERS
MOV (RO) R4 : GET DRIVE UNIT NUMBER
MOV #OP.6NL TSTOPC : SAVE OPCODE
CALL : BUILD MESSAGE ENVELOPE
8CS 1 ; IF SET, NO BUFFER AVAILABLE
MOV 1,P.UNFL+ME CP(R4) : SET THE UNIT FLAGS
MOV osé .ME.CL(R4) : SET COMMAND PACKET LENGTH
; [0BG] INSERT HALT FOR DEBUG
RETURN H

SCC - SEND MSCP SET CONTROLLER CHARACTERISTICS COMMAND

THIS COMMAND WILL SET THE SPECIFIED CHARACTERISTICS OF THE
CONTROLLER

SEQ 0211




5652 050210

5680 050246
S681 050252
5682 050254

005003

012764

000240
000207

012703

000240
000207

000004 002244
051214

000044
000040 000022

000004

000012 002244
051214

000044
000044 000022

SCC:

3=
-

+
>

SUCHAR:

NOP

SEQ 0212
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INPUTS:
R1 - CONTROLLER FLAGS
RS - ADDRESS OF CONTROLLER TABLE

OUTPUTS:
R3 - CLEARED (NO COMMAND MODIFIERS)
R4 - CLEARED (NO UNIT SPECIFIED)
"TO BE SENT” LIST CONTAINS COMMAND PACKET

CLR R3 ; NO_MODIFIERS ALLCWED

CLR R4 ; UNIT MUST BE ZERO

MoV #0P, SCC, TSTOPC ; SAVE OPCODE

CALL BLDME ; BUILD MESSAGE ENVELOPE

BCS i IF NO BUFFER AVAILABLE

1
MoV 1,P.CNTF+ME.CP(R4) ; SET THé CONTROLLER FLAGS
é .ME.CL(R4) ; SET UP COMMAND PACKET LENGTH

; [(DBG] INSERT HALT FOR DEBUG
RETURN ;
SUCHAR - SEND MSCP SET UNIT CHARACTERISTICS COMMAND

THIS COMMAND WILL CAUSE THE CONTROLLER TO SET THE APPROPRIATE
CHARACTERISTICS IN THE SPECIFIED DRIVE.

INPUTS:

RO - POINTER TO DRIVE TABLE

R1 - UNIT FLAGS

RS - ADDRESS OF CONTROLLER TABLE
OUTPUTS:

R3

“SET WRITE PROTECT" CAMMAND MODIFIER SET
R4 - DRIVE UNIT
“TO BE SENT” LIST CONTAINS COMMAND PACKET

MOV <MD, S5WP>,R3 ; SET COMMAND MODIFIERS

MOV (RO) ;R4 : GET DRIVE UNIT NUMBER

MOV oop.éuc.TSTopc : SAVE OPCODE

CALL  BLDME : BUILD MESSAGE ENVELOPE

8Cs : IF SET, NO BUFFER AVAILABLE

1§
MOV R1,P.UNFL+ME.CPCR4) : SET Tué UNIT FLAGS
MOV 936. ME.CL(RA) ; SET COMMAND PACKET LENGTH

; (DBG] INSERT HALT FOR DEBUG
RETURN ;
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)

5709 050306
5710 050312
5711 050316
5712 050320
5713 050322
5714 050330
5715 050336
5716 050340
5717 050346
5718 050350
2719 050354

5738 050360
5739 050364
5740 050372
3741 050376
3742 050402
3743 050406
5744 050412
5745 050414

000137

001004
016465

004370
004372

002244
002206

002154

000020
000003

000100

000100
050744

000002

000000 000160

*
*

®° 8c @0 Mo e W @0 WE W WP Ve Be W WE e w0

RZCESS:

ACCESS - SEND MSCP ACCESS COMMAND PACKET

THIS COMMAND WILL CAUSE THE CONTROLLER TO READ DATA FROM A DRIVE,
CHECK FOR_ERRORS AND DISCARD THE DAT

THIS ROUTINE SETS THE OPCODE AND TRANSFERS CONTROL TO XFERPK TO
BUILD THE TRANSFER COMMAND PACKE

INPUTS:

RO - POINTER TO DRIVE TABLE

RS - ADDRESS OF CONTROLLER TPBLE
OUTPUTS:R3

COMMAND MODIFIERS
R4 - UNIT NUMBER
BUFBA,BUFEA - BUFFER DESCRIPTOR CLEARED

CLR BUFBA ; CLEAR BUFEFR
CLR BUFER : _ DESCRIPTOR

CLR R3 ; SET COMMAND MODIFIERS
MOV (RO),R4 ; GET DRIVE UNIT NUMBER
MOV #0P.ACC, TSTOPC ; SAVE OPCOOE

CHP o3, TNUM ; IF NOT TEST 3

BNE 2% : _ ALWAYS Do Elc

BIT #SM.ECC,S0.BIT+SFPTBL  ; ENABLE

BNE 23 i ECC?

BIS MD. SEC,R3 ; NO!

JHP XFERPK ; BUILD TRANSFER PACKET

CMPHD - SEND MSCP COMPARE HOST DATA COMMAND PACKET

THIS COMMAND WILL CAUSE THE CONTROLLER TO COMPARE THE DATA WRITTEN
TO A DISK TO DATA IN A HOST MEMORY BUFFER.

THIS ROUTINE REUSES THE MESSAGE ENVELOPE FROM A PREVIOQUS

WRITE OPERATION.

INPUTS:
R1 - DRIVE TABLE ADORESS
C.RHDR(RS) - POINTER TO RESPONSE PACKET
UTPUTS: RS - ADDRESS OF CONTROLLER TABLE
MESSAGE ENVELOPE HAS BEEN ADDED TO THE TOP OF THE TBS LIST.
RESPONSE RING HAS BEEN CLEARED.

5EQ 0217

INC D.CCNT(R1) ; *COMPARE HOST DATA® QUTSTANDING COUNT
BIC oDT.CHP, D, UNIT(RI) : CLEAR *COMPARE HOST DATA" PENDING
MOV C.RHOR(RS),R : GET OLD COMMAND PACKET

MOV P.CRF+RE. R#(R4) R1 ;  MESSAGE

CALL  GETME ; ENVELOPE

HOY ME.CBLCR4),R1 ; REMOVE

BNE 104 :  MESSAGE

MOV ME.CFL(R4),C.CMFL(RS) ; ENVELOPE
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5746 050422 000403
5747 050424 016461
5748 050432 016401

5762 050514 012764
5763 050522 005064
5764 050526 000240
3765 050530 000207

4
5785 050532 005037

000000
000000

000002
000002

000000
000002
000166

000040
000016

004370
004372

000022 002244

020000
000002

000162
000000

000036

15¢:
204%:
NOP

HA X

ERASE :

+e

R 114 ; FROM
MOV ME.CFL(R4) ,ME.CFL(R1) : COMMAND
MOV ME .CFL(R4) .R1 ; LIST

BEQ 13¢ :

MOV ME.CBL(R4),ME.CBL(R1) :

BR 144 ;

MOV ME.CBL(R4),C.CMBL(RS) :

MOV c TBSF(RS) ME.CFL(R3) : ADD

MOV C.TBSF(RS) :  MESSAGE

CLR n= "CBL(RS) : ENVELOPE

MOV ME .CFL(R4),R1 ; 10

BEQ 154 ; T0P

MOV R4 ,ME.CBL(R1) ; OF

BR 204 ; 185
MOV R4,C.TBSB(RS) ; LIST

MOV 20P.CMP,P.OPCD +ME.CP(R4); ser OPCODE
CLR ME.CFG(R4 LEAR M.E. FLAG FIELD
; [DBG) INSERT HALT FOR DEBUG

RETURN ;

ERASE - SEND MSCP ERASE COMMAND PACKET

THIS COMMAND UILL CAUSE THE_CONTROLLER TO ERASE DATA FROM THE

SELECTED LBNS ON A OREIVE, THE PATTERN WRITTEN IS THE SAME AS
THE DEFAULT FOR PATTERN O.

THIS ROUTINE SETS THE OPCODE AND TRANSFERS CONTROL TO XFERPK TO

BUILD THE TRANSFER COMMAND PACKET.

INPUTS:
RO - POINTER TO DRIVE TABLE
RS - ADDRESS OF CONTROLLER TABLE
OUTPUTS:
R3 - COMMAND MODIFIERS
R4 - UNIT NUMBER )
BUFBA,BUFEA - BUFFER DESCRIPTOR CLEARED
CLR BUFBA ; CLEAR BUFFER
CLR BUFEA : _ DESCRIPTOR
CLR R3 : SET COMMAND MODIFIERS
MOV (R0),R4 : GET DRIVE UNIT NUMBER
MOV #0P . ERS, TSTOPC : SAVE OPCODE
B8R XFERPK : BUILD TRANSFER PACKET

READ - SEND MSCP READ COMMAND

THIS COMMAND WILL CAUSE THE CONTROLLER TO READ DATA FROM A DRIVE
INTO HOST MEMORY AND CHECK FOR ERRORS.

THIS RQUTINE SETS THE OPCODE AND_TRANSFERS CONTROL TO XFERPK TO
BUILD THE TRANSFER COMMAND PACKET.

INPUTS:

SEQ 0214
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GLOBAL SUBROUTINES SECTION

5855 050720

012701
005002
004737
005701
001002
052703
032737
001002
052703
000437

032765
001017
012701
0050

004737
005701

0000+1
000003

040000

000003
026250
040000
000100
000100

000042
000003

040000

002000
000003
026250

002244
002206

002154

002244
002206

000014

READ:

24:

Ss:

10¢:

*
+

WRITE:

24:

RO - POINTER TO DRIVE TABLE
RS - ADDRESS OF CONTROLLER TABLE
OUTPUTS:
R3 - COMMAND MODIFIERS
R4 - UNIT NUMBER
CLR ; SET COMMAND MODIFIERS
HOV (RO),R4 : GET DRIVE UNIT NUMBER
MOV #3P.RD, TSTOPC : SAVE OPCODE
CHP #3, TNUM ; IF NOT TEST 3,
BEQ 24 :  ALWAYS D
BIS oMD.CMP,R3 ; ECC AND
B8R 10$ ; DATA COMPARE
MOV #3.,R1 ; DO DATA
CLR R2 ; COMPARES?
CALL  RANDOM ;
TST R1 ;
BNE S$ :
BIS MD.CHP,R3 :
BIT 8SM.ECC.S0.BIT+SFPTBL  ; ENABLE
BNE 104 ;  ECC?
BIS oMD. SEC,R3 ; NO!
BR XFERPK ; BUILD THE TRANSFER PACKET

WRITE - SEND MSCP WRITE COMMAND

THIS COMMAND WILL CAUSE THE CONTROLLER TO WRITE DATA TO A DRIVE.

THIS ROUTINE SETS THE OPCODE AND TRANSFERS CONTROL TO XFERPK TO
BUILD THE TRANSFER COMMAND PACKET.

INPUTS :
RO - POINTER TO DRIVE TABLE
RS - ADDRESS OF CONTROLLER TABLE
OUTPUTS:
R3 - COMMAND MOOIFIERS
R4 - UNIT NUMBER
CLR R3 ; SET COMMAND MODIFIERS
MoV (R0O),R4 ; GET DRIVE UNIT NUMBER
Moy 90P.WR, TSTOPC : SAVE OPCOOE
cHP 03, TNM : IF NOT TEST 3,
BEQ a4 i  ALMWAYS DO
BIS oMD.CMP,R3 i ECC AND
BR 104 : DATA COMPARE

BIT ¢CY.0ET,C.FLG(RS)
104

€3.,R1

R R2

CALL RANDOM
R1

; IF DETERMINISTIC PHASE
; ODON'T DO DATA COMPARES

DATA
COMPARES?

[w)

SEQ 0215
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GLOBAL SUBRQUTINES SECTION

5856 050722 001002
5857 050724 040000

5858 050730 000100 002154 4s:
5859 050736 001002

5860 050740 052703 000100

g%l 050744 10%:

wn
[+
o
w
-
-

w
[+ ]
~J
| o nN nN
@ ®s s Be Be Be We ®s @o Bs Ts Ws B+ we W W We @

051214
000042
000022

5883 050750

000056
000003

000022 10$:
000042

5904 051106 208
NOP

5906 051110

5908 -

XFERPK :

43 ;
MD.CMP,R3 ;
#SM_ECC,SQ.BIT+SFPTBL : ENABLE
10§ ; ECC?
MD.SEC,R3 ; NO!

XFERPK - BUILD TRANSFER COMMAND PACKET
THIS ROUTINE BUILDS A TRANSFER COMMAND PACKET.

INPUTS:

e
-—
O
S
w

- Tgl-- Tl
mEo=
z

B

2

23880

MNTROD -

BUFER - BUFFER DESCRIPTOR (LOW WORD)
BUFBA - BUFFER DESCRIPTOR (HIGH WORD)
BCLO - BYTE COUNT { WORD)

BCHI - BYTE COUNT (HIGH WORD)

TSTOPC - OPCODE

R3 - COHHANDHQODIFIERS

R UNIT NUMBER
RS - ADDRESS OF CONTROLLER TABLE

:'TO BE SENT“ LIST CONTAINS COMMAND PACKET

BLOME ; BUILD MESSAGE ENVELOPE
204 : IF SET, NO BUFFER AVAILABLE
#0P. MR, TSTOPC : IF COMMAND
13 : © IS WRITE OR ERASE,
40P . ERS, TSTOPC ; INCREMENT
28 : OUTSTANDING
o WCNT(RO) ; mns COUNT

3, TN : IF NOT resr
105 : _ ALWAYS Eknon RECOVERY
#CT.DET,C.FLG(RS) : IF oereanmsr PHASE ,
04 : ~ DO ERROR RECOVERY
osn.een.so.en.srmL : DO
104 ;  ERROR RECOVERY?
oMD. SER,R3 : NO!
432, ME.CL(RA) : SET_COMMAND PACKET LENGTH
BCLO.P.BCNT+ME.CP(R4) : STORE THE BUFFER SIZE IN WORDS
BCHI P .BCNT+2+ME.CP(R4) ; SET READ BUFFER SIZE
BUFEA, P. ADEA +ME cpsru; : SET THE BUFFER DESCRIPTOR
BUFBA . P.ADBA+ME . CP(R
DU Bt R0 oA e G Rocral: seT LBN (LOW WORD)
D. Leu.zcaé)

P.LBN+2+ME, cp(m T LBN_(HIGH WORD)
LEAR cmv T0 INDICATE SUCCESS

: [DBG) INSERT HALT FOR DEBUG

SEND UQSSP MAINTENANCE READ COMMAND

SEQ 0216
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w
) 34
L ]
(=]
(v

NEWINE-O O
PARAAR

[V
o
1
[-
RCRa
Py
1S
-d
[+

5960 051212

000030

051214

66
177760

002244

8
H 051122 012737 000031 002244

@ s ws @s @0

MNTRD:

MNTKR:

-
+
+

MAINTP:

NOP

THIS COMMAND WILL CAUSE DATA TO BE READ FROM THE SPECIFIED
LOCATIONS IN CONTROLLER MEMORY

THIS RQUTINE SETS THE QPCODE AND TRANSFERS CONTROL YO MAINTP TO
BUILD THE MAINIENANCE COMMAND PACKET.

MOV &0P . MRD, TSTOPC ; SAVE OPCODE
BR MAINTP ; BUILD THE TRANSFER PACKET

MNTWR - SEND UQSSP MAINTENANCE WRITE COMMAND

THIS COMMAND WILL CAUSE A BUFFER OF HOST DATA TO BE WRITTEN TO
THE SPECIFIED LOCFTIONS IN CONTROLLER MEMORY

THIS ROUTINE SETS THE OPCODE AND TRANSFERS CONTROL TO MAINTP TO
BUILD THE MAINYENANCE COMMAND PACKET.

MoV ¢0P.MWR, TSTOPC ; SAVE OPCODE

MAINTP - BUILD MAINTENANCE COMMAND PACKET
THIS ROUTINE BUILDS A MAINTENANCE COMMAND PACKET.

INPUTS:
BUFEA - BUFFER DESCRIPTOR (LOW WORD)
BCLO - BYTE COUNT
Rl - REGION OFFSET
R: - COMMAND MODIFIERS
R4 - UNIT NUMBER
RS - ADDRESS OF CONTROLLER TABLE

:'TO BE SENT” LIST CONTAINS COMMAND PACKET

CLR R3 : COMMAND MODIFIERS NOT ALLOWED

CALL  BLDME ; BUTL.0 MESSAGE ENVELOPE

8CS 1$ ; IF SET, NO BUFFER AVAILABLE

MOV oss ,ME.CLCRA) ; SET COMMAND PACKET LENGTH

MOV 0.P. acmms CP(R4) ; STORE THE BUFFER SIZE IN BYTES

MOV EA A+ e cpsm ; SET THE BUFFER DESCRIPTOR

MOV BUFBA ADB CP(R4) ;

MOV u P ksxon: cpmg : SET REGION ID (HIGH WORD 0)

MOV RGOF +ME . CP(R4 : SET REGION OFFSET (HMIGH WORD 0)

MOV MAINT ME.CV(R4) : CIRCUIT ID = 17740C FOR MAINTENANCE
; [DBG] INSERT HALT FOR DEBUG

RETURN ;

SEQ 0217
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0
5981 051214
5982 051216
3983 051222
3984 224

[=l=]

5933 0512¢€6
5995 051272

1320
6002 051324

6016 051376

006236
000070
002202

006242
000000
006242
0000

006236
000070
000166
000000

000000
000166

*
*

(]
3

BLDME:

1%:

24:

3¢

BLDOME - ggékgTHESSAGE ENVELOPE AND DATA STRUCTURES FOR COMMAND

R3 - COMMANC MODIFIERS
R4 - UNIT NUMBER
RS_- ADDRESS OF CONTROLLER TABLE
TSTOPC - 0PCODE

" COMMAND AND RESPONSE PACKETS HAVE BEEN CLEARED

COMMAND PACKET CONTAINS UNIT NUMBER, conmmo REFERENCE
NUMBER, OPCODE, AND COMMAND MODIFIER

R4 - FDDRESS OF COMMAND PACKET BUFFER

CARRY CLEAR ON SUCCESS

CARRY SET ON ERROR (NO BUFFERS AVAILABLE)

<RO> ; SAVE REGISTERS
T8SS1Z : IF NO PACKETS LEFT,

104 ;. EXIT

470, TSTOPC : IF IMMEDIATE COMMAND

18 ‘ :  BUILD IT

CTRLRS, TBSSIZ : ALWAYS SAVE 1 PACKET

104 : _ PER CONTROLLER FOR IMMED. CMD
<R&> ; SAVE COMMAND UNIT NUMBER

7.HOR, R4 : R& POINTS 70 PACKET
ME.CFL(R4),.RO : GET POINTER TO NEXT PACKET
RO.T.HOR : HEADER POINTS TO NEXT PACKET

ME | CBL(RO) : FIX BACK LINK OF NEXT PACKET
185517 : DECREMENT AVAILABLE COUNT

470, TSTOPC ; IF IMMEDIATE, PUT AT TOP OF LIST
24 : ELSE, PUT AT END OF LIST
C.TBSB(RS},RO : GET BACK LINK TO TBS LIST

3§ ; CHECK FOR EMPTY LIST

/e, ME. cn.éao ; LAST PACKET POINTS TO NEW PL.CKET
RO.ME.CBL(R4 : NEW PACKET PGINTS BACK TO LIST
ME . CFL(R4) ; NEW PACKET POINTS FORWARD TO HEADER
R4 .C.TBSB(RS) ; HEADER POINTS TO NEW PACKET

A ; PUT NEW BUFFER IN MAPPED MEMORY
C. TBSF(RS),RO ; GET FORWARD LINK TG CMD LIST

34 : CHECK FOR EMPTY LIST

R4 ME. caa.éao) ;: FIRST PACKET POINTS TO NEW PACKET
RO, R4) ; NEW PACKET POINTS FORWARD TO LIST
ME .CBL(R4) : NEW PACKET POINTS BACK TO HEADER
R4 .C.TBSF(RS) : HEADER POINTS TO NEW

4s : PUT NEW BUFFER IN MAPPEG MEMORY
ME .CFL(RY) ; LIST WAS

ME .CBL(R4) ; EMPTY

Ra.c.resr(nsg : HEADER POINTS TO

R4 .C.TBSBCRS ; NEXT PACKET

SEQ 0218
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34
2 051476

051500
051502

012700

062704
005024
065300
001375

000046
000006

€00020
002242

000026
000036

4 :

S4:

NOP

10$:

POP
RETURN
3EC

BR

£<CMDSIZ-3>,R0
<R4>
ME.CTO,RE
(R4)

; RO = @ OF WGRDS TO CLEAR
: SAVE ADDRESS OF TOP

; R4 -> 1ST WORD TO CLEAR
; CLEAR WNRD

RO ; DECREMENT WORD COUNT
ss : IF NOT 2ERQ, LOOP
R ; RESTORE POIN1ER 10 T0P
TSTOFF ME.OFF(R4) : SET MEMORY PACKET OFFSET
8-1,1stoFf i -1 INDICATES NO BUFFER 1JSED
nE.éFs§R4) : SEY M. E. FLAGS
ME.CRFCRAJ,P . CRF +ME, CP(R4)- SET connnuo REF NUMBER
(SPY+,P.UNLTIHE. CP(R4A ; ésr T NUMBER
TSTcPé OPCD+ME. cpcn4) SET opcooe

bo.ne CP(R4) : SET COMMAND MODIFIERS

uccess RETURN
; [UBG) INSERT HALT R_DEBUG
RO> nssrons SAVED REGISTERS
: RETURN

o ; INDICATE ERROR

SEQ 0219
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GLOBAL SUBROUTINES SECTION -

6040
6041 foe

ggzg ; SNOMSG - SEND A PACKET TO THE CONTROLLER

6044 ; SEND FIRST PACKET IN THE ‘70 BE SENT’ LIST

6045 ; SET OWN, CLEAR FLAG IN THE COMMAND RING (FOR CONTROLLER).

6046 ; SET OWN & FLAG IN MESSAGE RING (FOR INTERRUPTS BY CONTROLLER).

6047 ; FORCE POLLING TO START.

60438 ;

6049 ; INPUT:

6050 ; RS - ADDRESS OF CONTROLLER TABLE

6051 ; QUTPUT :

e

6054 051504 SNDMSG: PUSH  <R1,R3,Ré4> ; SAVE REGISTERS

6055 051512 016503 000070 1$; MOV C.CATRIRS) RS ; POINT TO COMMAND RING ENTRY

6056 051516 032763 100000 000002 BIT ORG. OWN, 2(R3) ; IF CONTROLLER OWNS

6057 051524 001154 BNE 40$ ; _ COMMAND RING, EXIT

6058 051526 016504 000164 HOV C.TBSF(RS),R4 : GET FORWARD LINK 70 T8S LIST

6059 051532 001551 BEQ 40 ; IF LIST EMPTY, EXIT

6060 051534 032764 000070 000036 BIT #70,P.0PCD+ME.CP(R4)  ; IF IMMEDIATE éonna

90’25 051542 001441 BEQ 104 ;i USE SPECIAL CASE cboe

2322 : GET SEQUENTIAL COMMAND AND PUT AT END OF CMD LIST

6065 051544 005765 000152 1631 C.CRED(RS) ; IF CREDIT LIMIT NGT POSITIVE,

6066 051550 003542 BLE 404 i EXIT

5067 051552 005365 000152 DEC C.CRED(RS) ; DECREMENT CREDITS

6068 051556 012768 177777 000012 MOV o 1.HE ST1(R4) : INITIALIZE

6069 051564 012764 177777 000014 MOV ST2(R4) : " COMMAND STATUS

6070 051572 016401 000000 MOV HE érL(RA) R1 : GET POINTER TO NEXT PACKET

6071 051576 001403 BEQ $ ; IF END OF LIST, SKIP

6072 051600 005061 000002 CLR NE.CBL(R1) :  POINT TG HEADER

6073 051604 000402 B8R 34 i CONTINUE

6074 051606 005065 000166 24 CLR c.rasatnsg ; BLINK HEADER ZERO, TBS LIST IS EMPTY
6075 051612 010165 000164 38 MOV Ri,C.TBSF(RS) ; FLINK HEADER POINts TP NEXT PACKET
607€ 051616 016501 000160 MOV C.eMFLIRS),R1 : GET FORWARD LINK T0 CMD LIST

6077 051622 001451 BEQ 208 ; CHECK FOR EMPTY LIST

6078 051€_4 010461 000002 MOV R4 ,ME.CBL(R1) : FIRST PACKET POINTS IO NEW PACKET
6079 051630 010164 000000 RL . ME.CFL(K4) : NEW PACKET POINTS FORWARD TO LIST
6080 051634 005064 000002 CLR ME .CBL (R4 : NEW PACKET PQINTS BACK 10 HEADER
6081 051640 010465 000160 MOV R§.C.CMFL(RS) ; HEADER POINTS TO NEW PACKET

gggg 051644 000450 B8R 304 ; SEND PACKET

6084 051646 005765 000152 108;: 1S3 C.CRED(RS) ; IF CREDIT LIMIT NEGATIVE.

6085 051652 002501 BLT 404 i EXIT

6086 051654 005365 000152 DEC C.CRED(RS) ; DECREMENT CREDITS

6087 051660 012768 000001 000012 MOV o1, ME.ST1(R4> ; INITIALIZE

6088 051666 005064 000014 CLR ME | srai 4; :  COMMAND STATUS

6089 051672 016401 000000 MOV ME.CFLC(R4).R: ; GET POINTER TO NEXT PACKET

6090 051676 001403 BEQ 124 : IF END OF LIST, SKIP

6091 051700 005061 000002 CLR ME .CBL(R1) : © POINT TO HEADER

6092 051704 000402 B8R 134 i CONTINUE

6093 051706 005065 000166 12s:  CLR C. TBSB(RS) ; BLINK HEADER ZERO, T8S LIST IS EMPTY
6094 051712 010165 000164 13s: MOV Ri,C.TBSF(RS) : FLINK HEADER POINtS TO NEXT PACKET
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GLOBAL SUBROUTINFES SECTION

€095 051716
6096 051722
6097 051724
6100 051740
6101 051744
6103 051746

016501

000162

000000
000002
000000
000162

000000

000002

000070
000074

000070

20$:

308:

40%:

NOP

¢.CMBL(RS) R}
204
24, ,ME.CFL(RL)

8(R
C.CTOCRS),R1
R4,RO
oné €T0,RO
se o

R(RS)
giéPTR(RS).C.CEND(RS)
g .CBAS(RS),C.CPTR(RS)
<

$
R4,R3,.R1>

s ®s @ e

@) Be Me @E B4 We W BF Be Vs V0 Qe s ac

. SEQ (o2l

GET B/ CK LINK TO CMD LIST

CHECK FOR EMPTY LIST

LAST PACKET POINTS TO NEW PACKET
NEW PACKET POINTS BACK TO LIST

NEW PACKET POINTS FORWARD TO HEADER
HEADER POINTS TO NEW PACKET

MAP BUFFER TO HI MEM

CMD LIST WAS
EMPTY

HEADER POXNTS TO
NEXT PACKET

OUMP COMMAND PACKET
GET PHYSICAL ADORESSES

OF COMMAND PACKET
SET OWNERSHIP IN COMMAND RING
READ IP REG TO START POLLING
TIMEOUT = CONTROLLER TIMEOUT
POINT TO TIME OUT COUNTER
POINTER T0 TIMER FIELD
START TIMER

ADJUST COMMAND RING POINTER
IF POINTER IS NOT AT END,
SENO ANOTHER COMMAND.

Ré INIT POINTER & CONTINUE.
STORE gaveo REGISTERS

; [DBG) INSERT HALT roa DEBUG
RETURN

T
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6128
6129 e
g{gg ; SETTO - §§;E11neou7 COUNTER TO A GIVEN NUMBER OF SECONDS FROM CURRENT
6132 : '
6133 ; INPUTS :
6134 ; RO - ADDRESS OF STORAGE FOR TWO WORD TIMER
6135 : Rl - NUMBER OF SECONDS FOR TIMEGUT
6136 ; OUTPUTS:
6137 ; RY - INCREMENTED BY 2
6138 ; R1 - CONTENTS DESTROYED
thi
6141 052070 005737 002322 SETTO: TST KW.CSR ; IF NO CLOCK,
6142 052074 001421 BEQ 13 ;O OEXIT
2%:2 052076 PUSH  <R2,R3,R4> : SAVE REGISTERS
6145 052104 013702 002330 MOV KW.HZ,R2 ; GET MULTIPLICAND
g%:g 052110 004737 047420 CALL  MULT : PERFORM MULTIPLICATION
6148 052114 063703 002332 ADD KW.EL,.R3 ; GET CURRENT TIME (LOW WORD)
6149 052120 005504 ADC R4 : INCREMENT HIGH WORD IF CARRY
gigg 052122 063704 002334 ADD KW.EL+2,R4 : GET CURRENT TIME (HIGH WORD)
6152 052126 010320 MOV a3.ino;. ; SAVE LON WORD OF TIMEQUT
2{22 052130 010410 MOV R4, (RO ; SAVE HIGH WORD OF TIMEQUT
6155 052132 POP <R4,R3,R2>
6156 05214C 18:
6157 052140 000240 NOP ; [DBG] INSERT HALT FOR DEBUG
6158 052142 000207 RETURN
8120
et
gig% : SETMIN 'T§§E TIMEOUT COUNTER TO A CIVEN NUMBER OF MINUTES FROM CURRENT
6163 ; ’
6164 ; INFPUTS:
6165 ; RO - ADDRESS OF STORAGE FOR TWO WORD TIMER
6366 : R1 - NUMBER OF SECONDS FOR TIMEOUT
6167 ; OUTPUTS:
6168 ; RO - INCREMENTED BY 2
6169 ; R1 - CONTENTS DESTROYED
el
6172 052144 005737 002322 SETMIN: TST KW.CSR ; IF NO CLOCK,
6173 052150 001421 BEQ 18 T OEXIT
gi;g 052152 PUSH  <R2,R3,R4> : SAVE REGISTERS
6176 052160 013702 002336 MOV 'W.60,R2 ; GET MULTIPLICAND
gi;; 052164 004737 047420 CALL  MULT : PERFORM MULTIPLICATION
6179 052170 063703 002332 ADD KW.EL,R3 ; GET CURRENT TIME (LOW WORD)
6180 052174 005504 apC R4 ; INCREMENT HIGH WORD IF CARRY
2%35 052176 063704 002334 AUS KW.EL+2,R4 : GET CURRENT TIME (HIGH WORD)
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6183 052202 010320

6184 052204 010410

6185

6186 052206

6187 052214 14:
6188 052214 000240 NOP
g%gg 052216 000207

Wednesday 02-0ct-8S 16:03 Page 121-1

MOV
MOV

POP

RETURN

R3,(RO)+ : SAVE LOW WORD OF TIMEOQUT
R4,(RO) : SAVE HIGH WORD OF TIMEOUT
<R4,R3,R2>

: [DBG] INSERT HALTY FOR DEBUG

SEQ G222
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GLOBAL SUBROUTINES SECTION

4
6202 052220

6209 052224 016504

6219 052304 016537

2
6223 052312 010502
6227 005300
6228 052332 003374

6232
6233 052334 016504
6234 052340 005037
6235 052344
052344 012746
032350 012746
052354 012746

052360 012746
052364 104437

000004
177000

000010
000340

000003
000010

000106
000006
1770

000000
002264
000340
054472
000004
000003

MACRO V05.03 Wednesday 02-0Oct-85 16:03 Page 122

002346

+ e

s @t ms B¢ we we Be we W wa We

CNTINT:

S¢:

CNTINT - INITIALIZE A CONTROLLER AND BRING IT ON-LINE. ALL STEPS
ARE CHECKED. AN ERROR MESSAGE IS REPORTED IF ANY ERROR IS DETECTED.

INPUTS :
RS - ADDRESS OF CONTROLLER TABLE.

QUTPUTS
"R4 - ADDRESS OF IP REGISTER IN CONTROLLER
RS - UNCHANGED
CARRY CLEAR IF NO ERROR, SET IF ANY ERROR REPORTED

PUSH <R2,R3> : SAVE REGISTERS ON STACK
SET UP INTERRUPT VECTOR & SET UP DATA TO SEND TO SA REGISTER
MOV C.VECC(RS),R4 ; GET VECTOR OF CONTROLLER
BIC @+C<«CT.VEC> R4 ; MASK OTHER BITS

MOV RS.R‘ : GET INTERRUPT SERVICE LINK
ADD C.JSR :

gSTVEC R4,R1 6PRIO7 ; SET UP INTERRUPT VECTOR

oPA10?Y, -(SP)
MOV R,- gﬁg

5£Q 0224

TRAP  C#8vEC

ADD #10,5P

ASR R4 ; DIVIDE VECTOR

ASR R4 : BY 4

IS SRNGPWR, R4 ; INSERT CMD/RSP QUE LENGTH

8IS OSA.:TP a4 ;: SET BIT 15 IN DATA WORD

MOV ; LOAD LEN, IE FLAG & VECTOR FOR STEP 1
MOV c.éanscRS).sno.sa ; CET RING BASE

WRITE -1 TO ALL WORDS IN HOST COMMUNICATIONS AREA FOR STEP 3

MOV R5,R2 : GET FIRST N\DDRESS
ADD oC [CINT,R2 CF R

; ING BUFFER
Hov #6 .RO ; GET _SIZE OF RING BUFFER
MOV 9-1,(R2)+ ; WRITE ONES TO EACH WORD IN BUFFER
DEC RO ; IF NOT END OF BUFFER,
BGT 54 . LOOP

VERIFY THE ADDRESS OF THE SA AND IP REGISTERS ARE VALID AND
START THE INITIALIZATION

MOV C.IPRCRS),R4 : GET ADDRESS OF Ip REGISTER
CLR NXMAD LEAR MEMORY ERROR FLAG
SETVEC OERRVEC, ONXMI,OPRIO7  ; SETUP TIMEOUT ERROR VECTOR
HOV OPRIO - P)

MOV SP)

MOV oeanvéc -(5P)

HOV spl

TRAP c é EC
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052366

6278
6279 052564

005014
012700

020510
000137

212737

000756

032765
001423
012700

104455
000030
000C00
017770
000545

005064
005714
000402

005064

000010
000002
000004
002264

053066

004000
002340
053252
053066
053066
002354
040000

000002

004000

000310
100000
000002

000002

000002

002354

002354

000014

000002

tes @s ws =
MM
-

12¢:
13%:

144

20%:

234:

2as:

254%:

ADD
181

C
CLRVEC
M

1
37, ,ERRO37
g;ékor

0
ERRO37
414

ACCESS_SA REGISTER
WRITE TO IP
RETURN TIMEOUT ERRCR VECTOR

SEE IF A MEMORY ERROR OCCURRSD
IF NO ERROR, CONTINUE
PRINT ERROR MESSAGE

EXIT

EXECUTE THE FIRST THREE STEPS OF INITIALIZATION ANND CHECK
RESPONSE FROM CONTROLLER

MOV #SA.S1,CNTRSD
MOV SINITBL .R3
CALL  CNTR
B8CC 134
JHP a1
CALL  B(R3)+
BCC 144
JHP 413
ASL CNTRSD
BIT #SA., S4,CNTRSD
BNE 204
MOV (R3)+,2(R4)
BR 12%
PERFORM STEP 3.
SUPPORTED BY THE CONTROLLER.
BIT 3CT.DI,C.FLG(RS)
BEQ 254
MOV #200. ,R0
MOV oSA. 787, 2(R8)
MOV 2(R&), R
BEQ 2
DEC RO
BNE 23
ERRDF 24, ,ERR024
TRAP  C$ERDF
JHORD 24
'WORD 0
WORD  ERRO24
B8R 414
CLR 2(R4)
ST (R4)
BR 26
CLR 2(R4)

; STORE RESPONSE MASK
: GET_INDEX TO SEND/REPOND INIT TABLE
HAIT FOR STEP OR ERROR BITS

EXIT IF ERROR

: CALL RESPONSE CHECKER FOR STEP

EXIT_IF ERROR
SHIFT TO_NEXT STEP BIT
IFENOH AT STEP

XIT LOOP
; WRITE DATA TO S& REGISTER

STAY IN LOOP

PERFORM PURGE/POLL TEST IF ENHANCED DIAGNOSTICS ARE

IF_ENHANCED DIAGS NOT SUPPORTED,
DON'T DO PURGE/POLL
GET LOOP COUNTER
WRITE STEP 3 RESPONSE TO SA REGISTER
IF _SA_REGISTER IS ZERO,
EXIT LOOP
IF LOOP COUNTER NOT ZERO,
KEEP LOQOPING
FATAL ERROR, SA REG NOT ZERO

WRITE O TO_SA REGISTER (PURGE)
READ FROM IP REGISTER (POLL)

WRITE STEP 3 RESPONSE TO SA REG

SEQ 0225




CZUDJAO UDASO-A/KDAS0-Q SUBSY £ MACRO V05.03 Wednesday 02-0ct-85 16:03 Puge 122-2
GLOBAL SUBROUTINES SECTION

6280 052570 004737 053252
052574 34

6282 052576

6286 052602

€293 052624
6295 052626

6329 006
6330 053012

1035
010237

010502

104455
000027
200000
017606
000513

000416

002352

000106
000006

177760
000026
000006
036413
000375
000015

032413
000035

000007

000000
000001

000034

000034

000034

26$:

284:

29¢:

$0s:

32%:

344

36¢:

CALL
BCS
MoV

CNTRSP

414
R2,SSTEP4

.
’
.
L]
.
L]

CHECK HOST COMMUNICATION AREA FOR

RS,R2
#C.C%NT.RZ

23, . ERRO23
CIERDF
23

0
ERRO23
414

C. CRED(RS)

c RBAS(RS)
CLénsp

RS

323
SSTEP4,R3
/3

R3
R3

R3
6+C<SA.CNT/16.>,R3
R3,C.TYPECRS)

gg. .R3

2U50MSZ, C. MSIZ(RS)
#<374+5A.GO>,RO
403

913. ,R3

363

#Q50MSZ,C. HSIZ(RS)
9<¢34+5A.60>,

40%

87.,R3

374

#QDXMSZ, C.MSIZ(RS)
:BiA. 0> ,RO

e ®s Be ws We W we WS

WAIT FOR STEP OR ERROR BIT
EXIT IF MICROCODE REPORTED FAILURE
SAVE STEP 4 RESPONSE VALUE.

ALL ZEROS

GET FIRST ADORESS
OF RING BUFFER
GET SIZE OF RING BUFFER
CHECK WORD IN BUFFER
GO TO ERROR REPORTER IF NOT ZERO
COUNT THE WORDS IN BUFFER
LOOP UNTIL ALL WORDS CHECKED
START CONTROLLER AND EXIT

REPORT BUFFER NOT CLEARED

; ERROR EXIT

INITIALIZE RESPONSE RING, CHECK IF THE CONTROLLER TYPE IS VALID,
SET CONTROLLER DEPENDENT PARAMETERS, AND START MSCP OPERATIONS.

I
H
1]
1
»
¢
[ ]
1
¢
»
.
L]
L]
’
i
’
1
.
'
’
'
l
.
3
[
'
H
'
[
L]

INIT CREDITS COUNT
EAR MESSAGE RECEIVEB FLAG

CL
; INITIALIZE COMMAND A

RESPONSE RING POINTERS

| INITIALIZE RESPONSE RING

WITH 4 RESPONSE PACKETS

| CET SAVED CONTROLLER STEP 4 RESPONSE
! RIGHT

JUSTIFY
MODEL

: NUMBER
; R3 = CONTROLLER MODEL NUMBER

SAVE CONTROLLER TYPE

; CHECK IF UDASO-A
H IF NOT.

ELSE .GET MEMORY SIZE
EE}Tfne BURST RATE AND GO BIT
CHECK IF KDAS0-Q
IF NOT, BRANCH
ELSE ,GET MEMORY SIZE
SET THE BURST RATE AND GO BIT

EXIT
CHECK TF RQDX1
IF NOT, BRANCH

ELSE.GET MEMORY SIZE

25} tHE BURST RATE AND GO BIT

SEQ 0226




053120

053122

053156

053160

053176

022703
101006
012765
012700
000405

010064

012603
012602
004737
000240
000207

012701

052701
020102

000001

000000
000001

000002

000106
000006

027350

004000
004000
000400

004000
004000

002342

177400
010000

37%:

39¢:

40%:

NOP

Saer = we
-
-

42¢:

NOP

BsP.s1: MOV
8

14:

ASP.S2: MOV
S

39¢
$C25MSZ,C, MSIZ(RS)
A.GO>,RO

40%
14, ,ERRO14
CSERDF

ERROR RETURN

R3,.R2
oC.CINT,R2
2. ,R3

END .S51.R1
#177400,R1
SA S2.R1
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GLOBAL SUBROUTINES SECTION

®¢ @s B We we w3 we W @0

RESPONSE CHECK FOR FIRST WORD (STEP 1) FROM SA REGISTER
CHECK IF CONTROLLER SUPPORTS ENHANCED DIAGNOSTICS

: SET STEP ONE BIT
CLEAR DI FLAG
IF D} BIT NOT SET,

SK
ELSE, SET DI BIT
IF sfegsx 8IT SET,

SUCCESS
ELSE, ERROR

RESPONSE CHECK FOR_SECOND WORD (STEP 2) FROM_SA REGISTER
CHECK FOR ECHO OF INTERRUPT ENABLE FLAG AND INTERRUPT VECTOR

GET WORD SENT TO SA REGISTER
GET NIGH 8 BITS

-

CHECK IF RUC2S
IF NOT, BRANCH

ELSE.GET MEMORY SIZE

EE}TfHE BURST RATE AND GO B1T

REPORT ERROR

WRITE TO SA REGISTER
RESTORE RE%I%BE%% FROM STACK

POP STACK INTO R?
; CLEAR Z TO INDICATE NO ERROR
; [DBG] INSERT HALT FOR DEBUG

GET FIRST ACORESS

OF RING BUFFER
GET SIZE OF RING BUFFER

BUFFER

COUNT THE WORDS IN BUFFER
LOOP UNTIL ENTIRE BUFFER CLEARED
RESTORE REGISTERS FROM STACK
POP STACK INTO R3
POP STACK INTO

R2
OROP CONTROLLEP FROM TEST
; [DBG] INSERT HALT FOR DEBUG

2 BIT
IF DATA RECEIVED IS CORRECT,

SEQ 0227
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GLOBAL SUBROUTINES SECTION

6378 053200 001421
6379 053202 000411

6384 053204 013701

6389 053224 000400

6393 053226
053226 104455
053230 000031

6396 053242 000207

6398 053244 000241
6399 053246 000240
6400 053250 000207

002342
177400
020000

NOP

RSP.SU:
NOP

BEQ RSP. SU ;i _ DO SUCCESSFUL EXIT.
BR RSP.ER ; ELSE, DO ERROR EXIT

RESPONSE CHECK FOR THIRD WORD (STEP 3) FROM SA REGISTER
CHECK FOR ECHO OF MESSAGE AND COMMAND RING LENGTHS

HOV SND. S1,R1 ; GET_WORD SENT TO SA REGISTER
8IC #177400,R1 ; JUST LOW 8 BITS
8IS #SA.S3,R1 : SET STEP 3 BIT

R1,R2 ; IF DATA RECEIVED IS CORRECT,

CHP 1
BEQ RSP. SU DO SUCCESSFUL EXIT

BR RSP.ER ELSE, DO ERROR EXIT

EXIT RESPONSE CHECK ROUTINES

ERRDF 25, ,ERRO25 ; ERROR - WRONG DATA IN SA REGISTER
TRAP  CSERDF

WORD 0
.MORD  ERRO2S
S$EC : SET CARRY TO INDICATE ERROR
; [DBG] INSERT HALT FOR DEBUG

RETURN ,
cLC ; CLEAR CARRY TO INDICATE SUCCESS
RETURN ; [DBG] INSERT HALT FOR DEBUG

SEQ 0228
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GLOBAL SUBROUTINES SECTION

6446

053252
053252
053254
053262
053266

016402
100007

104455
000025
000000
017452
000261

100000
000012

000154
052070
002354
002322
002334

002332

000002
100000

000002

002354

000002

000156

000154

002354

+
>

CNTRSP :

1¢:

24:

4s:

CNTRSP - WAIT FOR CONTROLLER TO RESPOND WITH DATA IN SA REGISTER.
EITHER STEP BIT FROM_MASK IN LOCATION CNTRSD OR ERROR BIT

WILL CAUSE A TERMINATION.

AN ERROR MESSAGE WILL BE PRINTED IF THE CONTROLLER DOES NOT RESPOND
IN 10 SECONDS OR IF ERROR SETS.

INPUTS:
CNTRSD - MASK OF STEP BIT TO LOOK FOR
R4 - ADDRESS OF IP REGISTER
WTPUTS: R5 - ADDRESS GF CONTROLLER TABLE
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
PUSH Ri
MoV (SP) PUSH R1 ON STACK
8IS #SA ERR,CNTRSD SET ERROR BIT IN MASK_WORD
MOV R’ SET UP FOR 10 SECOND TIMEQUT
MOV RS.Rb POINT TO COUNTER IN CONTROLLER TABLE

POP STACK INTO Rl

LOOK AT ERROR AND STEP BIT
BRANCH IF EITHER SET

SEE IF CLOCK ON SYSTEM

MOV P)e,RL
BIT §§TR56.2(R4)
ST KW.CSR

[ ]
x
[a4]
We VS We Q¢ B HE OF Ve WP Vg B VO BT VS GO W W WS WV O

BEQ 14

gng gg.EL.z.c.TOH(RS) CHECK IF TIME OUT OCCURRED

BNE 14

EES fg.EL.c.rO(RS)

MOV 2(R4),R2 GET REGISTER CONTENTS

BIC #SA.ERR, CNTRSD CLEAR ERROR BIT IN MASK WORD
Rb22 REPORT TIME OUT ERROR

ERRDF 22, .ER
CSERDF

TRAP
.HORD

HORD O

.WORD  ERRO22

B8R &4 ;

CHECK IF ERROR BIT SET

MOV 2(R4),R2 ; GET REGISTER CONTENTS
BPL ss : EXIT IF ERROR NOT SET
ERRDF  21,,ERRO21 : REPORT ERROR INFO
TRAP  CS$EROF

JMORD 21

‘5858 gnnozx

SEC ; SET CARRY TO INDICATE ERROR

SEQ 0229
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GLOBAL SUBROUTINES SECTION

5447 053406 000240 NOP
6448 053410 000207

6449 :
6450 :
6451 :
6452 053412 000241 3.
6453 053414 000240 NOP
6454 052416 000207

Wednesday 02-0ct-B8S 16:03 Page 123-1

RETURN
NORMAL EXIT
e

RETURN

; [DBG] INSERT HALT FOR DE3UG

: CLEAR CARRY AS NO ERROR INDICAT
: [(DBG) INSERT HALT FOR DEBUG DICATION

SEQ 0230
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GLOBAL SUSROUTINES SECTION

6

6466 053420 013705 002200

6467 053424 004737 053452

6463 053430 042765 050000 000014
6469 053436 062705 000170

6470 053442 005715

6471 053444 001367

6472 053446 000240

6473 053450 000207

+
-

e X) =¢ ue e we @ ws we w0
«wMm

NOP

INIT:

REINIT - RE-INITIALIZE ALL CONTROLLERS

INPUTS:

QuUTPUTS:

RETURN

CTABS - ADDRESS OF FIRST CONTROLLER TABLE
NONE

CTABS.RS ; GET CONTROLLER TABLF ADDRESS
RESET RE-INIT THE CONTROLLER
#CT.I0C!CT.DUN,C.FLG(RS); CLEAR CONTROLLER FLAGS
oC.SIZE.RS : POINT TO NEXT TABLE

(RS) : IF NO ZERO

) 00K AT Néxr CONTROLLER

; [DBG) INSERT HALT FOR DEBUG

SEQ 0231
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GLOBAL SUBROUTINES SECTION

6475
6476 e
gg;g ; RESET - RESET SPECIFIED CONTROLLER
6479 ; INPUTS :
6480 : RS - ADGRESS OF CONTROLLER TABLE
6481 ; QUTPUTS: :
648 ; NONE
tH
6485 053452 005037 002264 RESET: CLR NXMAD ; CLEAR NON-EXISTANT MEMORY ADORESS
6486 053456 SETVEC @ERRVEC,ONXMI,OPRIO7  ; SETUP TIMEOUT ERROR VECTOR
053456 012746 000340 HOV 0PRIQ7,-(SP,
053462 010746 054472 MOV XM, -(SP)
053466 012746 000004 MOV SERRVEC, ~(SP)
053472 012746 000003 83, -(SP)
053476 104437 TRAP  C$SVEC
053500 062706 000010 ADD #10,5P
6487 053504 005075 000000 CLR oC . IPR(RS) ; RESET CONTROLLER (CLEAR IP)
6488 053510 CLRVEC &ERRVEC ; RETURN TIMEOUT ERROR VECTOR
053510 012700 000004 MOV #ERRVEC,RO
6489 835?12 305037 002264 EEQP §§§X5° CLEAR MEMORY ERROR FLAG
6490 053,32 005065 000032 CLR C.UCNT(RS) : RESET UNIT UNDER TEST COUNT
6491 053526 005065 000030 CLR €.STEP(RS) : RESET TEST STEP counrsn
6492 053532 005365 000042 CLR C.NEXT(RS) ; RESET MEXT DRIVE POINTER
5493 053536 042765 024400 000014 BIC 4<CT.HSG!CT.DI'CT. MRV ,C.FLGIRS); CLEAR FLAGS
6494 053544 000240 NOP : (085} INSERT’ HALT FOR OE8
6495 053546 000207 RETURN




CZUDJAG UDASO A/KDAS
GLOBAL SUBROUTINES SE®TION

6497
6498
6499
6500
6501
6302
6503
6504
6305
6506
6507
6508
6509
6510 053550

053550 010146

053552 010246

053554 010346

053556 0446
6511 053560 013701 002332
6512 053564 013702 002334
6313 033570 005003
6514 053572 013704 002330
6515 053576 004737 047256
6516 053602 012704 000074
6517 053606 004737 047256
6518 053612 010437 002272
6519 053616 012704 0074
6520 053622 004737 047256
6521 033626 010137 002266
6522 053632 010437 002270
6523 053636

053636 012604

053640 012603

053642 012602

053644 012601
63524 053646 000240
6525 053650 000207

RNTIME:

NOP

RNTIME - PRINT RUN TIME
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H
H
i
H
H
H
H
;
H
4
i
H
i
H
H
H
;
H
'
H

ON
ON
ON
ON

! GET ELAPSED TIME

| GET SPEED OF CLOCK
: CONVERT FROF. TICKS TO SECONDS

NOW DIVIDE BY

TO CONVERT TO MINUTES
SAVE REMAINDER AS SECONDS
N0¥ DIVIDE BY 60

POP STACK INTO R2
P STACK INTO R1

1
; (DBG] INSERT HALT FOR DEBUG

INPUTS:
KW.EL - CONTAINS ELAPSED TIME
KW.HZ - HERTZ OF CLOCK

QUTPUTS:
RNTHH - ELAPSED HOURS
RNTMM - ELAPSED MINUTES
RNTSS - ELAPSED SECONDS

PUSH  <R1,R2,R3.R4>

MOV R1.-(s#g

MOV R2.-(SP

MOV R3,-(5P)

MOV R&.-(SP)

MOV KW-EL,R1

MOV KW.EL+2,R2

CLR R3

MOV KW .HZ,R4

CALL  DIVIDE

MOV 960, R4

CALL  DIViDE

MOV R&,RNTSS

MOV #60. R4

CALL  DIVidE

HOV R1,RNTHH

MOV & RNTMH

POP <R4 ,R3,R2,R1>

MOV SPY+ R4

MOV SP)+.R3

MOV gsp)o.nz

mv SP).'ﬂ

RETURN

5EQ G217
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GLOBAL SUBROUTINES SECTION

6536 053652
053652

6357 053760

103757

104455
000033
000060
020210
004737

002332

027350

000156

000154

WCHNG:

1¢:

2%:

34
4% :

NOP

WCHNG

INPUTS:

RETURN

SEQ 0274

WAIT UNTIL WRAPPED DATA APPEARS IN SA REGISTER

R4 - IP REGISTER

RS - ADDRESS OF CONTROLLER TABLE

13
KW.EL+2,C.TOH(RS)
24

13

§g.EL.c.TOCR5)

27, . ERRO27

CSERDF

27

0
ERRO27
DRPCNT
43

<«R1>
(SP)+,R1

Me Ba B0 WY WS Ve Be WS Ve Be W B L We Ve WS Wwe

; (DBG] INSERT HALT FO

SAVE REGISTERS
PUSH R1 ON STACK
SET TIMEOUT FOR 10 SECONDS
POINT TO CONTROLLER TABLE

GET SA CONTENTS

IS LOOPED DATA IN SA REGISTER?
SEt IF CLOCK ON SYSTEM

CHECK IF TIME OUT OCCURRED

REPORT ERROR

DROP CONTROLLER FROM TESTING
SUCCESSFWL EXIT

PESTORE SAVED REGISTER
STBEB INTO R1

UG
TURN TO CALLING PROGRAM




SEQ G275
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PRE-PROGRAMMED MFSSAGE SUBROUTINES

gggg .SBTTL PRE-PROGRAMMED MESSAGE SUBROUTINES
6562 i+t
gggg ; CALR3 - PRE-PROGRAMMED PRINT ROUTINE 3
6565 : PRINT “FATAL CONTROLLER ERROR"
i
6568 053762 CALR3: PRINTB OXFCE ; PRINT MESSAGE
053762 012746 016543 KOV OXFCE, -(SP)
053766 012746 000001 MOV oi.-(ép)
053772 010600 MOV SP 1RO
053774 104414 TRAP  C$PNTB
053776 062706 000004 ADD #4,5P
6569 054002 000240 NOP ; (DBG) INSERT HALT FOR DEBUG
6570 054004 000207 RETURN
6571
6572 N
gg;g : CALR4 - PRE-PROGRAMMED PRINT ROUTINE 4
6575 ; PRINT BASIC LINE FOR HOST PROGRAM ERROR WITHOUT CONTROLLER ADDRESS
6576 : OR DRIVE NUMBER.
6577 i--
6578

6579 054006 CALR4: PUSH <R3> SAVE REGISTERS

6580 054010 013703 002206 MOV TNUM,R3 : GET TEST NUMBER
6581 054014 006303 ASL R3 ; CONVERT TO WORD OFFSET
6582 054916 PRINTB  #BASLO, TNAMES(R3) ; PRINT MESSAGE
054016 016346 007244 MOV TNAMESER3), - (SP)
054022 012746 007403 MOV 08ASLO, - (5P)
054026 012746 000002 MOV 9”2,- (s#
054032 010600 MOV SP,R
054034 104414 TRAP  CHPNTB
054036 062706 000006 ADD 46 ,5P
6583 054042 005737 002322 ST KW .CSR ; CHECK FOR CLOCK ON SYS1E
6584 054046 001420 BEQ 14 i IF ZERO, SKIP
6585 054050 004737 053550 CALL  ANTIME GET RUN' TIME
6586 054054 PRINTB ORNTIM,RNTHH,RNTMM,RNTSS: PRINT RUN TIME
054054 013746 002272 MOV RNTSS, <(SP)
054060 013746 002270 MOV RNTMM, -(5P)
054064 013746 002266 MOV RNTHH, -(SP)
054070 012746 010303 MOV ORNTIM, -(SP)
054074 012746 000004 MOV ™, -(SP)
054100 010600
054102 104414 TRAP  CIENTB
054104 062706 000012 ADD #12,5P
6587 054110 18: PRINTB &CRLF ; TERMINATE LINE
054110 012746 010300 MOV OCRLF, -(SP)
054114 012746 000001 MOV e1,-(4P)
054120 010600 MOV SP RO
054122 104414 TRAP  CS$PNTB
054124 062706 000004 ADD
6588 054130 POP R3> RESTORE SAVED REGISTER
6589 054132 000240 NOP . [DBG] INSERT HALT FOR DEBUG

6590 054134 000207 RETURN

]
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PRE -PROGRAMMED MESSAGE SUBROUTINES

6602 054136
013703
006303

011546

002206

007244
007406
000003

054170 062706 000010
002322

053550

0
6610 054242

6612 054266

HER 4

CALRS:

1s:

NOP

.

CALRS - PRE-PROGRAMMED PRINT ROUTINE S
PRINT BASIC LINE FOR HOST PROGRAM ERROR WITH CONTROLLER ADDRESS

AND NO DRIVE NUMBER
INPUTS :

RS - CONTROLLER CSR
PUSH <R3>
MOV ;gun.ns
#BASL1, TNAMES(R3), (R5)
MO (RS),-{sP
MOV TNAMESCR3), -(SP)
MOV #BASLL,-(5P)
MOV og.-(s#)

MOV SP'RO
TRAP  C$PNTB
010, SP

ADD
ST K. ESR ;
BEQ 14 ;
CALL  RANTIME
PRINTB  #RNTIM,RATHH,RNTMH,RNTSS
v RNTSS, -Esp)
MOV RNTHM. ~(SP)
MOV ANTHH. - (SP)
MOV RNTIH, -(SP)
MOV #,-(5H)
MOV SP ‘RO
TRAP  CPNTB
ADD #12,5p
PRINTB F ;
v #CRLF, -(SP)
MOV of,-(4p
v SP RO
TRAP  C$PNTB
SP
POP «R3%>

RETURN

- ws A ws

SAVE REGISTERS

GET TEST_NUMBER
CONVERT 7O WORD OFFSET
PRINT MESSAGE

CHECK FOR CLOCK ON SYSTE
IF_ZEROQ, SKIP

GET RUN TIME
PRINT RUN TIME

TERMINATE LINE

RESTORE SAVED REGISTER

. [DBG) INSERT HALT FOR DEBUG

CALR6 - PRE-PROGRAMMED PRINT ROUTINE 6
PRINT BASIC LINE FOR HOST PROGRAM ERROR WITH CONTROLLER ADDRESS

AND DRIVE NUMBER

INPUTS:
DRIVE NUMBER
CONTROLLER CSR

LI |

R1)
(RS

——— e ——

SEQ 026 i
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PRE PROGRAMMED MES

6626 054270

0
6634 854376

6654 054446

013703
006303

011146

062706

000240
000207

012746

000207

SAGE SUBROUTINES

002206

007244
007437
000004

000012
002322
053550

016743
000001

000004

CALRG:

1.

CALR7:

PUSH <R3> ; SAVE _REGISTERS
MOV TNUM,R3 ; GET TEST_NUMBER
3 T_TO WORD OFFSET

ASL R CONVERT
PRINTB OBAS'2 TNAMES(R3), (RS), (Rl) PRINT MESSAGE
MOV (Ra): i3

5p
MOV TNAnéS(ns) -(SP)
MOV ’°A5%§¢3(5§)

HOV M"

MOV ENN

TRAP  CS$PNTB

ADD 012,5P

15T K. (SR ; CHECK roa CLOCK ON SYSTE
BEQ 1$ : IF ZERO, SKIP

CALL  RNTIME : GET RUN'TIME

PRINTB ORNTIM,RNTHH,RNTMM.RNTSS: PRINT RUN TIME

ngg RNTSS ES

MOV RNTHH -(5P)
MOV ORNTIM, -(SP)
MOV 84,-(5P)

ADD
PRINTB &CRLF ; TERMINATE LINE
MOV oCRLF, -(SP)

MOV e1,-(5P)

MOV SP RO

TRAP  C$PNTB

ADD 04,5pP

POP %> : RESTORE SAVED REGISTER
RETURN : [DBG) INSERT HALT FOR DEBUG

CALR? - PRE-PROGRAMMED PRINT ROUTINE 7
PRINT "REPLACE CONTROLLER PROCESSOR MODULE"

PRINTX @XFRU ; PRINT MESSAGE
MOV oxrnu (SP)

MOV -( é

MOV sp

TRAP cs#NTx

ADD 84,5P

RETURN ;

CALRB - PRE-PROGRAMMED PRINT ROUTINE 8
PRINT "SA REGISTER CONTAINS XXXXXX*"

PRINTX &XSA,R2 ; PRINT MESSAGE

SEQ 0237
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MESSAGE SUBROUTINES

PRE -PROGRAMMED

054446

054450

054454

054460

054462

054464
6655 054470
6656

010246

016705
000002

000006

Ra.'(sp)
ax$a,-(5P)
02, -{SP)
SP IR

0
C$PNTX

SEQ 0238
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INTERRUPT SERVICE ROUTINES

054472
054472
054472
054500
054500
054500

054502
054502
054502
054506

054506
054510

054510
054510

054512

054532

SEQ 0239
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012737 177777 002264

000002

052710
012600

000002

012777

000002

020000

000001
002334
000105

002332
125570

.SBTTL INTERRUPT SERVICE ROUTINES

*e

BGNSRV
NXMI::

ENDSRV
L10043:

*e

BGNSRV

CNTSRV::

ENDSRV
L10044;

v

BGNSRY
KW11iI::

ENDSRV

L10045:

NXMI - NON-EXISTANT MEMORY SERVICE ROUTINE

INPUTS:
OUTPUT NXHAD SET TO ZERO

NXHAD SET TO ONES IF NON-EXISTANT TRAP OCCURED
NXMI

MoV #-1 ,NXMAD
RTI

CNTSRV - CONTROLLER INTERRUPT SERVICE ROUTINE. MARKS CONTROLLER TABLE
THAT AN INTERRUPT HAS BEEN RECEIVED.

THIS ROUTINE IS CALLED BY A [JSR RO, CNTSRV] INSTRUCTION FROM WITHIN
THE CONTROLLER TABLE. THE PC STORED IN RO IS THE ADDRESS OF THE C.FLG
WORD IN THE CONTROLLER TABLE. THE STACK CONTAINS THE SAVED CONTENTS
OF RO FOLLOWED BY THE INTERRUPTED PC AND P

INPUTS:
ADDRESS OF C.FLG WORD YN CONTROLLER TABLE

UTPUTS:: STACK - SAVED CONTENTS OF Ru

CT.MSG SET IN C.FLG WORD OF CONTROLLER TABLE

RO - RESTORED FROM STACK
CNTSRV
BIS #CT.MSG, (RO ;i SET_CT.MSG
PQP RO ; RESTORE RO
MOV (SP)+,RO : POP STACK INTO RO
RTI
KW1lI - CLOCK INTERRUPT SERVICE ROUTINE
KWill
ADD o1, KW, EL ; COUNT THE INTERRUPT
ADC KW.EL+2 ; PUT_CARRY IN HIGH WORD
MoV #KW.0UT, 8KW.CSR ; RESTART THE CLOCK
RTI
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INTERRUPT SERVICE ROUTINES

6703

SEQ 0240
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REPORT CODING SECTION

0
6716
0

6721

0
6727
0

054534
054534

054720

010146
010246
010346
010446
010546

013746

012746
012746

002206
057300
000002

000006
002322
053550

000012

010300
000001

000004
002250
002150
052144

057333
000001
000004

057370
000001

.SBTTL REPCRT CGDING SECTICON

+e

I3
L
.
1
.
L]
L
.
.
L

LSRPT::

104:

THE_REPORT CODING SECTION CONTAINS THE CODE FOR PRINTING
STATISTICAL INFORMATION GATHERED BY THE DIAGNOSTIC. IT IS
EXECUTED BY TnE OPERATOR COMMAND “PRINT” OR BY THE MACRO CALL

"DORPT .

BGNRPT

PRINTS
MOV
MOV

<Ri,R2,R3,R4,R5>
R1,-(SP)

RNTIME :
GRNTIM,RNTHH, RNTMM RNTSS;
RNTS SP

RNT"“. - SP)
#RNTIM, -(SP)
v'(S#)

RO
CIPNTS
#12,5p
#CRLF
OCRLF, -(SP)
o1.-(3P)

LS

PUSH R1 ON STACK
PUSH R2 ON STACK
PUSH R3 ON STACK
PUSH R4 ON STACK
PUSH RS ON STACK
PRINT TEST NUMBER

CHECK FOR CLOCK ON SYSTE
IF _ZERQ, SKIP

GET RUN TIME

PRINT RUN TIME

TERMINATE LINE

; GET REPORT TIMER STORAGE

GET REPORT INTERVAL
SET TIME FOR NEXT REPORT

PRINT

SUBSYSTEM 1/0

SEQ 0241
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6728

054724
054726
054730

54734

010600
104416
062706

012746
012746
010600
104416

062706
013705
05765
001011
022765
101033
102404

022765
101026

016503
016302
016301
012704
012705
004737
C12737
010137

000442
005765

016303
016502
016501
012704
005003
004737

012737
010137

101026
016503

000004
057505
000001
000004
002200
000056

000017

000054
001750

000056
000054
000052
001750

000054

000052

002302

000052

002302

002302
002300

000046

000044

204:

214:

224:

23%:

24%:
254:

26¢4:

SP,RO
:sbn;s

oRPTI03
SRPTIO3, -(SP)
#1,-(sP)
SP ‘RO
C4PNTS
34 SP
CTABS,RS
C.XFHR(RS)

214
#17,C. XFMR(RS)
22%

2l
ggllOO.C.XFLR(RS)

. R
C.FLR(RS
3;000..&4

R1
pivas
ORPTKB,RPTRF
R1,RPTRV

<R5.R1>

25%

#RPTB, RPTRF
C.XFLA(RS),RPTRV
€. XFRWCRS)

268

817,C. XFMU(RS)
27

264
041100,C.XFLWC(RS)
274

<R1,R5>
C.XFHU(RS) ,R3

e @y @ We Be we WS W4 WV W Ve VL VS WS VI VO W WS W3 G WP VS V0 B Ve GF 6 Ve VP V5 Ve VDY BT VL VS WE WL W Ve VT WS W W B0

SUMMARY HEADING

GET ADDRESS OF 1ST CONTROLLER TABLE
IF NON ZERO,
CALCULATE MEGA BYTES

IF BYTE COUNT < 1 M8
CALCULATE KILOBYTES

SAVE REGISTERS
CALCULATE
MEGA

SET M BYTE FLAG
SAVE REMAINING
RESTORE REGISTERS

IF NON ZERO,
CALCULATE KILO BYTES
IF JYTE COUNT <

1Ko,
CALCULATE BYTES
SAVE REGISTERS

CALCULATE
KILO

SET M BYTF "Lay
SAVE REcon i
- LA

SET BYTE ¢ °

IF NON ZERU.
CALCULATE MEGA BYTES
IF BYTE COUNT < 1
CALCULATE KILOBYTES

SAVE REGISTERS

SEQ 0242
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REPORT COOING SECTION
6775 055230 016502
01776 234

010137

000442
005765
6785 055300 001004
022765
101025

016503
016502

012737
010137

6798 055362 000406
6799 055364 012737
016537

016502

6816 055522

002212
057623
000011
000024

000016
000004

002276

000044

002276

002276
002274

27%:

271§

28%:

29%:

30%:

MOV C.XFMW(RS),R
MOV C.XFLW(RS) 'R

MOV 041100 R3

MOV 917 RS

CALL  DIv4s

HOV oaprne RPTWF
MOV R1,RPTWV

POP <RS,R1>

B8R 294

15T C. XFMW(RS)

BNE 2714

CHP 21000. ,C.XFLW(RS)
BHI 28%

PUSH  <R1,RS>

MOV C.XFHN(RS),R3
MOV C.XFMWCRS) .R2
MOV C.XFLW(RS) R
MOV #1000. ,R2

cL? RS

CALL  DIvas

HOV oaprxs RPTWF
HOV 1,RPTWV

POP <a$ R1>

BR 90

MOV ORPT8, RPTWF
MOV c. xFLk(RS) RPTWY
MOV C.UID+2 RS) R2
MOV C. UIDO

MOV C.UT ) i
MOV 015

CALL ITOA

MOVE C. UIDoG(RS)
MOVB  C.UID+7.(RS), a4
PRINTS 0RP}§0C.ERS).R3.R4,0TEHP.
mv ” F." SP
MOV RPTRV. -(SP
MOV RPTMWF, -(SP
HoV RPTMV., -(SP
MOV OTEMP, -(5P)
MOV aa.-&ép;

MOV /3. -(SP

MOV (R8),-(5P)

MOV anpri?c -(sP)
MOV #11,-(SP)

MOV 5P, RO

TRAP  C$PNTS

ADD 024,5P

MOV RS,R4

ADD oC .DPO,R4

MOV 8. R3

MOV fR4Y+ . R1

BNE $

e W B2 W W BE We W We Wp Ve We B We VS We G4 WS W Ws @ Ve Ns o

CALCULATE
MEGA

SET M BYTE FLAG
SAVE REMAINING
RESTORE REGISTERS

IF NON ZERO,
CALCULATE XILO BYTES
IF BYTE COUNT < 1 KB,
CALCULATE BYTES
SAVE REGISTERS

CALCULATE
KILO

SET H BYTE FLAG
SAVE REMAINING
RESTORE REGISTERS

GET

!
GET CHARACTER COUNT FOR STRING
CONVERT BINARY TC ASCII

GET MODEL TYPE BYTE
CET CLASS TYPE BYTE

RPTWV,RPTWF ,RPTRV,RPTRF

GET ADDRESS OF CONTROLLER TABLE
POINT TO ORIVE TABLE POINTERS
GET COUNY OF DRIVES

LOOK AT POINTER

SEQ 0243
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REPORT CODING SECTION

6817 055524 000137
6818 855530

3 103404
6824 055556 022761

0556
6833 055620 012737
6834 05§226 010137
6835 055632

025632 012601
6336 055634 000440

6837 055636 005761
6838 055642 001004
6839 055644 022761
6840 055632 101023

6847 0357 004737
6848 055704 012737
6849 055712 010137

055716 012601
S 000406

0 055764 101024

055766 010146
6862 055770 016103
5863 055774 016102

056734

000074
000017

000017

041100

000066
000064

000072

000070

002302

000070

002302

002302

002300

000064

000062

408 :

42%:

434:

444

454
S0¢:

52%:

JMP

g

<R3 R4 ,RS>
3,-(SP)

R4 -(SP)

RS,-(SP)

D.XFHR(R1)

217.D.XFP‘R(R1)

424
:41100.D.XFLR(R1)

R
(SP)+,.R1
D.XFMR(R1)
:1000..D.XFLR(R1)

524
#17,0. XFMH(R1)
S34

524
#41100,0.XFLN(RL)

GO TO NEXT CONTROLLER IF NO TABLE

SAVE REGISTERS
PUSH R3 ON STACK
PUSH R& ON STACK
PUSH RS ON STACK
IF NON ZERO,
CALCULATE MEGA BYTES
IF BYTE COUNT < 1 M8
CALCULATC KILOBYTES

SAVE REGISTERS
PUSH R1 ON STACK

CALCULATE
MEGA

BYTE
COUNT
SET M BYTE FLAG
SAVE REMAINING
RESTORE REGISTERS
POP STACK INTO R1

IF _NON ZERQ,
CALCULATE KILO BYTES
F BYTE COUNT < 1 KB
CALCULATE BYTES

SAVE REGISTERS
PUSH R1 ON STACK

CALCULATE
KILO

SET M BYTE FLAG
SAVE REMAINING

RESTORE REGISTERS
POP STACK INTO R1

NON ZERO,
CALCULATE MEGA BYTES

IF BYTE COUNT < 1 M8
CALCULATE KILOBYTES

SAVE REGISTERS
PUSH R1 ON STACK

CALCULATE

SEQ 0244




—

i

SEQ 0245
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REPORT CODING SECTION

6864 056000 016101
68635 056004 012704
6866 056010
6867 056014
6368 056020
6369 056026
6870 603%

012737
010137

012601
000440
005761
6873 05ov42 001004
6874 056044 022761
6875 056052 101023
6876 056054

6877 836‘33:

00
688, 100 004737
688§ 832104 012737
6884 010137
012601
000406

Pt Pt s P Pt
SNV

Q

Pl

n

~

'™

~

o
g
©
-
H

103404
022761
101024

010146
816103

{6 02
siia
8&%7"5
0127
010137
0§2601

761

001004
02276
10102

010146
016103

TELEE
55
o

(= o . i

202274
060001
000062
000102
0000617

041100

002276

000062

002276

002276
002274

000100

000076

002306

000076

53%:

54%:

554
604:

624:

634:

644:

u. XFLH(Rl) R1
241100,R
017,RS
DIvds
SRPTMB ,RPTWF
RPTHV
L»
(SP)+,R1
D. XFMW(RY)
21000..,D.XFLW(R])

PTB,RPTWF
XFLHSRI; RPTWY
XFHA(K1

7,0.XFMA(RL)

64
#1000. ,0.XFLA(RL)
654

<RY>
Rl . '(SP)
D.XFHA(R1) ,RZ

WE B B O WY VX GO VI TR GV VL BL DL GO GO B4 S5 G0 VI GO VA Go VDS Ve CI BI VO WO WE W DL T4 Ve BE Vs Ve BT G Ve Ve VL Ve W B Vs Vo Vs By Ve Go W W4 We W @

MEGA
8YTE
COUNT

SET M BYTE FLAG
SAVE REMAINING
RESTORE REGISTERS
POP STACK INTO R1
IF NON ZERO,

CALCULATE 'KILO BYTES
IF BYTE COUNT < 1 KB,

CALCULATE BYTES
SAVE REGISTERS
PUSH R1 ON STACK

CALCUWLATE
KIL

SET M BYTE FLAG
SAVE REMAINING

RESTORE REGISTERS
POP STACK INTO Ri

IF NON ZERO,
CALCULATE MEGA av*cs
F BYTE COUNT <
CALCULATE KILoavreé

SAVE REGISTERS
PUSH R1 ON STACK

CALCULATE
MEGA

8YTE
COUNT

SET M BYTE FLAG
SAVE REMAINING
RESTORE REGISTERS
POF STACK INTO R1

IF NON ZERO,
CALCULATE KILO BYTES
BYTE COUNT < 1 KB

PUSH R1 ON STACK




e — ——ann -
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6313 056262

6960 056536
056536
6961 056540

016102

012737
010137

012601
000406
012737
016137
005761

001011
022761

101024
010146

012737
010137

012601
000440
005761
001004
022761
101023

010146

010137
012601
000406
012737
016137

010146
016102

000017

041100

002306

002306
002304

000106

000104

002312

000104

002312

002312
002310

654:
70%:

728%:

73%:

744

5%

80¢:

3
ORPTB RPTAF
g.X
gl?.D.XFHC(Rl)

DI

ORPTMB ,RPTCF
R1,RPTLY
<Ri>
(sg)o.R1

80
D, XFMC(R1L)

glOOO..D.XFLC(Rl)

<
(SP)+,R1
804

RPT

8,RPTCF
D.XFLE(RL),.RPTCV

<R}>

Rl.'(sp)
D.VID+2(R1),kR2

XFLA(R13 RPTAV

7
341100.D.XFLC(R1)

@ ®e We Be B®e me ®a WS W We

B6 W we Be Bs W e Be By We Mo Vs @I We WE By V6 Ve BE VS VG Ve W Ws G5 VI BT WS V. WE W2 W Vs W Vo TS Vs W S @0

SEG (24F

L
J

CALCULATE
KILO

SET M BYTE FLAG
SAVE REMAINING
RESTORE REGISTERS
POP STACK INTO R1

IF NON ZERO,
CALCWLATE HEGA BYTES
IF BYTE COUNT < 1 MB,
CALCULATE KILOBYTES

SAVE REGISTERS
PUSH R1 ON STACK

CALCULATE
MEG

SET M BYTE FLAG
SAVE REMAINING
RESTORE REGISTERS
POP STACK INTO R1

IF NON ZERO,

CALCELATE KILO BYTES
SAVE REGISTERS

PUSH R1 ON STACK

CALCULATE
KILO

SET M BYTE FLAG
SAVE REMAINING
RESTORE REGISTERS
POP STACK INTO Ri

PUSH R1 ON STACK
GET
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6962 056544
6963 056550
6964 056554
6965 056560
6966 056564

056564
6967 056566
6968 056572

6970 056576

0
6971 856642

0
6982 856770

016103
016101

012601
116103
116104

013746

00
104416
062706

016146
013746

012746
012746
010600
104416
062706

000130

002300
057743
000010

000022

055520
000170

054760

060007
000001

000004
060042
000001

000004

90+¢:

RPTDES:

.
O e

e22,
<R5,R4 ,R3>

1
-(SP)

ORPTDE2
ORPTDE2, -(SP)
o%.-(spi

SP 'R0
CANTS
#4,5P

s ®e @s %1 W we @ W

.
1
’
’
*
*
[
L4

UNIT
10

GET CHARACTER COUNT FOR STRING
CONVERT BINARY TO
RESTORE SAVED RE?ISTERS

POP STACK INTO

GET MODEL TYPE BYTE
GET CLASS TYPE BYTE

RV(R1),R3,R4,#TEMP ,RPTWV,RPTWF

RESTORE SAVED REGISTERS
; COUNT THE DRIVE TABLES

: REPEAT FOR ALL DRIVE TABLES
: GO 10

NEXT
CONTROLLER
TABLE

: PRINT

DRIVE ERROR

ASCII

RgTRF.RPTAV.RPTAF.RPTCV.RPTCF.D.ECCC(Ri)

SEQ Ce47
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REPORT CODING SECTION

6983 057010
057010

6984 057030
6986 057034
6988 057136

6989 057042
6990 057046

7003 057166
7004 057170

057240

7006 057244
7007 057246
7008 057250

062706
013705
010504
062704
012703

012401
001477

60145
000001

000004
002200

000016
000004

000132
047552

000002

000022

000170

002274
002274

1%:

24:

64:
74:

PRINTS #©RPTDE3

MOV ORPTDE3, -(SP)
MOV 41. (s P)
MOV
TRAP cs#NTs
ADD 84 SP
MOV CTABS,RS
MOV RS,R4
ADD oC .DRO, R4
MOV 84, . R3
MOV (R&)+,R1
BEQ 74
PUSH <R4>
MOV R1.R4
ADD o0 .VSN,.R4
CALL  BLOSTR
POP <R&>
MOV 0.UNIT{R1),RPTLUN
BIC o¢c«o UNT>,RPTLUIN
15T IT(R1)
BPL ss

AS DT.AVL EQ BIT1
PRINTS #RPTDED,RPTLUN,D.DRV(R
MOV D.SERR(R1 .-Eép)
MOV D.CERRCR1).-(5P)
MOV 0. HERR(R1 'SSP)
MOV SRPTSTA, -( 4P
MOV STEWP, -{SP)
MOV 0.0RVIR1Y, -(SP)
MOV RPTLUN, - ($P)
MOV #RPTOED, -(SP)
MOV 810, -(SP)
MOV SP. RO
TRAP  C4PNTS
ago gaz.sv
PRINTS ORPTDED,SPTLUN,D,
MOV o SERRIRL).-(5P)
MOV CERR§R1 .-gsp)
MOV 0.HERRCRL), -(SP)
MOV MPTSTB, -($P)
MOV OTEMP, -(SP)
MOV 0.0RV{RL), -(SP)
MOV RETLUN, -($P)
MOV RPTDED, -(SP)
MOV 810,-(sP)
MOV SP R0
TRAP  C$PNTS
ADD 922,5P
DEC R3
B8GT 24
ADD oC.SIZE,RS

Page 130 ?

SUMMAR ¢ HEADINGS

GET ADDRESS OF 1ST CONTROLLER TABLE
GET ADDRESS OF CONTROLLER TABLE
POINT TO ORIVE TABLE POINTERS
GET COUNT OF DRIVES
LOOK AT POINTER
GO T0 s
GET POINTER TC VOLUME
SERIAL NUMBER
CONVEQT INTEGER TO DECIMAL ASCII
RESTORE SAVED REGISTERS
GET LOGICAL
UNI ICE

1 NUHBE» OF DEV
SEE IF DRIVE AVYAILABLE
IF S0, SKIP (BIV :S = 0)

; COUNT THE DRIVE TABLES
; REPEAT FOR ALL DRIVE TABLES

GO T0

SEG 0245

15
1),0TEMP,4RPTSTA,D.HERR(R1),D.CERR(R1),D.SERR(R1)

DRV(R1),4TEWP,4RPTSTB,0.HERF "R1),0.CERR(R1),0.SERR(RL)




SEQ 0249
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7009 057254
7010 057256
7011 057260
7012 057272

7014 057274
057274
057276

7016 057300
7017 057333
7018 057370

7019 057505
7020 057623

0042
7030 060145
7031 060253
7032 060327
7033 060341
7034
7035
7036 060354

060354
060354

005715
001266

000240
000167
001054
045
045
045
045
045

045

104425

18T

BNE

POP
NOP

EXIT

.WORD

.WORD
RPTHOR: .ASCIZ
RPTIOL: .ASCIZ
RPTIO2: .ASCIZ
RPTIO3: .ASCIZ
RPTIOC: .ASCIZ
RPTIOD: .ASCIZ
RPTIOE: .ASCIZ
RPTB: ASCIZ
RPTKB: ,ASCIZ
RPTMB: ,ASCIZ
RPTDEL: .ASCIZ
RPTDE2: .ASCIZ
RPTDE3: .ASCIZ
RPTDED: .ASCIZ
RPTSTA: .ASCIZ
RPTSTB: .ASC1Z

.EVEN

ENDRPT
L10046:

TRAP

\RS) ; NEXT

13 : CONTROLLER TABLE

<RS,R4,R3,R2,R1> ; RESTORE SAVED REGISTERS
; [DBG] INSERT HALT FOR DEBUG

RPT

JiJmp

£10046-2-.

\SNSATEST #D1%¥A IN PROGRESS\
\#NSASUBSYSTEM I/0 SUMMARY : %N\
\$ACTRLR DRIVE UNIQUE BYTES BYTES BYTES BYTES ECCoN

\¥A CSR  NAME IDENTIFIER WRITTEN READ ACCESSED COMPARED DATAs

\SNKO6%S6%Z2%S1%726S 1M THS26DSHTHS28DSHT AN\
\$SESADUNZINS 187285 167265 16 T%S25D58 THS2\
\$05%TRS2%0 5% T S2%DSK TR S2%DSEN\

AT
\K\
\M\

\#NSADRIVE ERROR SUMMARY :%N\

\$¥AUNIT DRIVE VoL UHE HARD/FATAL DATA CHECK SOF THNA
\¥A & NAME SERIAL ERRORS ERRORS ERRORSENSN\
\iD3¢52iADU¢Z3iSZiTiSZiT¢S4¢DS¢S6SDSiS6¢DS¢N\

t(DROPPED)

C$RPT
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OTECTION TABLE

7045 060356
060356

7047 060356
7048 060360
7049 060362

0
7051 060364

000000
11mn
000002

.SBTTL PROTECTION TABLE

X
H
.
’

L$PROT: :

THIS T

AB
TO PROTE

BGNPRCT

.WORD
.WORD
.WCRD

ENDPROT

LE
cT

0
-1
2

I
T

S USED BY TH
HE LOAD MEDI

E RUN TIME SERVICES

P-TABLE OFFSET FOR CSR ADDRESS
P-TABLE OFFSET FCR MASSBUS ADDRESS
P-TABLE OFFSET FOR DRIVE NUMBER

SEQ 0250
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INITIALIZE SECTION

7097 060364 005037

060370 012700
060374 104447

060376 103004
0400 012737
7102 060406 000521

002206

000040

000010 002204

.SBTTL INITIALIZE SECTION

L 4
*

We B B GF Ve Ve @4 W @S VS WA Ve VE VO We Ve VD GE Vo VL Ve Ve Vs Ve Vo e V6 @5 We Ve Wy @ Ve T* Va2 e S0 S¢

L$INIT::

14:

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

DIAGNOSTIC KNOW UNDER WHICH CONDITION THE EXECUTION IS TAKING

PLACE

THE_CONDIT
CORRRESPONDING EVENT FLAGS ARE:
TART COMMAND

THE EVENT FLAGS ARE_READ USING THE “READEF” MACRO.
IONS UNDER WHICH THE INIT CODE IS EXECUTED AND THE

EF .START

EF .RESTART
EF .CONTINUE
EF .PWR

EF .NEW

S

RESTART COMMAND
CONTINUE COMMAND
POWERDOWN/POWERUP
NEW PASS

IF HERE FROM_START COMMAND OR POWER FAILURE THEN
SET ISTRT BIT & CLEAR OTHER BITS IN FLAG
IF HERE FROM_RESTART COMMAND THEN
SET IREST BIT & CLEAR OTHER BITS IN IFLAGS
IF HERE FROM_START OR RESTART COMMAND THEN
RESET ALL UNITS
ESTABLISH FREE MEMORY
CLEAR TNUM
INITIALIZE CLOCK
BUILD CONTROLLER & DRIVES TABLES IN MEMORY
EXIT INIT SECTION
IF HERE FROM_CONTINUE COMMAND THEN
SET_ICONT BIT IN IFLAGS
RE-INIT DATA STRUCTURES
EXIT INIT SECTION
IF HERE FROM NEW PASS OR SUB-PASS THEN
LOOK FOR_ANY ADDED OR DROPPED UNITS
EXIT INIT SECTION
BGNINIT
CLR TNUM ; INITIALIZE TEST NUMBER
READEF &EF.STA ; HERE FROM START COMMAND?
MoV 9EF . STA,RO
TRAP CSREFG
ggCOHPLElg 1 ; BRANCH TO 1$ IF NOT, ELSE
MOV @ISTRT,IFLAGS ;i SET START BIT IN FLAG.
BR INIT1
READEF $EF.RES ; HERE FROM RESTART COMMAND?

5EQ 0251
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INITIALIZE SECTION

7105

7106
7107
7108
7109

7 060564
7146 060566
7147 060570
7148 060574

7149
7150 060600

012700
104447

103004

012737
000511

012700
104447

103003
052737

013705

001345

005003

010300
104442

103033

013705
021015
001410

016001

000037

000004

000036

000002

000170

002200
000170
060566

024310
000002

002204

002204

000014

000002

24:

U1 dhee o0 ae =0 oo
w4

64:

74:

- wa @ @

9%

10%:

11¢:

Page 132-
MOV ¢EF .RES,RO
TRAP CSREFG
BNCOHPLETE 24 ;
BCC 2
MOV #IREST,IFLAGS ;
BR INITY
READEF ®EF.CON ;
MOV #EF . CON,RO
TRAP CSREFG
BNCOMPLETE 4 ;
8CC 43
BIS ®ICONT,IFLAGS :

PERFORM _END _OF PASS CODE.
RE-INITIALIZE ALL DATA_STRUCTURES

1

BRANCH TO 2¢ IF NOT, ELSE
SET RESTART BIT IN FLAG.

HERE FROM CONTINUE COMMAND?

IF NOT, DO END OF PASS CODE
SET CONTINUE BIT IN FLAG.

R
MAKE ALL CONTROLLER/ORIVE TABLES NOT AVAILABLE FOR TESTING

MOV CTABS.RS ;
BIS OCT.AVL,C.FLG(RS) ;
CLR C.CHFLCRS) :
CLR €. CMBLCRS) ;
CLR C.TBSF Rs; ;
CLR C. TBSB(RS ;
MOV RS,R2 :
ADD oC ' DRO,R2 :
MOV o4, R3 :
MOV (R2)+,RO ;
BEQ 78 ;
BIS #DT.AVL,D.UNITCRO) ;
DEC R3 :
BNE 6% :
ADD oC.SIZE,RS :
157 (RS) :
BNE 5% :

NOW GET EACH P-TABLE AND MAKE THE
TABLES AVAIl ABLE FOR TESTING.

CLR R3 :
GPHARD R3,RO :
HOV R3'RO

TRAP  C$GPHRD

BNCOMPLETE 124 ;
BCC 124

MOV CTABS,RS ;
CHP (RO),(RS) ;
BEQ 114 ;
ADD oC .SIZE,RS ;
ST (RS) ;
BNE 9: ;
MOV .-2,R1 ;
JMP ernén ;
MOV H.DRV(RO),R1 ;

; LIST POI

; RESET TBS LIST
: __POINTERS

; GET POINTER 7O DRIVE TABLES

; BRANCH IF NO DRIVES
; MOVE TO NEXT CONTROULER TABLE

GET ADDRESS OF 1ST CONTROLLER TABLE

; SET CONTROLLER TABLE NOT AVAILABLE
RESET_COMM

AND
NTERS

NUMBER OF DRIVES PER_CONTROLLER
S A TABLE,

: GET
; SEE IF THIS DRIVE HA
; BRANCH IF NOT, ELSE

: éET REIVE TABLE_NOT AVAILABLE.

XT DRIVE IN CONERgELER TABLE,

IS THERE A NEXT ONE?

i IF SO, CLEAR THE BITS THERE

APPROPRIATE CONTROLLER/DRIVE

START WITH LOGICAL UNIT O
GET POINTER TO IT'S P-TABLE

BRANCH TO 12$ IF NOT AVAILABLE

; GET ADDRESS OF 1ST CONTROLLER TABLE
; SEE IF CSR ADDRESSES ARE THE SAME,
; BRANCH IF S

0. ELSE
LOOK AT NEXT_CONTROLLER TABLE.

: ANY HORE CONTROLLER TABLES?
; BRANCH IF SO, ELSE

; SAVE CURRENT LOCATION

; PRINT SYSTEM FATAL ERROR

GET DRIVE NUMBER FROM P-TABLE

SEQ 0252




7184
7185

7186 061030

CZUDJAO_UDAS0-A/KDAS0-Q
INITIALIZE SECTION

004737

000137

005037
005037

012700
104462

103417

012700
104462

103413
005037

012746
012746

010337
012746
012746

017737

SUBSY E MACRO v05.03

047164

100000
147008

000014
000002

002012
062062

002332
002334

000114

000120

002322

011071
000001

000010

000105 121300

002166
121132 002170

124

13¢:

iNITL:

2%:

Wednesday 02-Oct-85 16:03 Page 132-2

INITIALIZE KWl CLOCK
DURING START OR RESTAR

GTDRVT

3HCNT(RI)
R3,LSUNIT
8¢
INIT?

CLR KW EL
CLR KW.EL+2

CLOCK  L,RO

HOV ¢'L,RO

TRAP  C$CLCK
BCOMPLETE 24

BCS 24

CLOCK  P,RO

MOV ¢ P,RO

TRAP  C#CLCK
BCOMPLETE 24
8CS 24

CLR KW.CSR

PRINTF  NOCLOCK

MOV SNOCLOCK , -(SP)
MOV 81,-(SP)

MOV 5P RO

TRAP  C$PNTF

ADD 04,5P

BR 34

MOV RO)+,KW.CSR
MOV RO%4.KH.BRL
MOV RO+ .KW.VEC
MOV (RO) K. HZ
MOV (RO).R1

MOV 060 ,R2

CALL HULT

MOV R3,KW. 60
SETVEC KW. vec 9KULLT, 4PRIOT
MOV OPRIOT.-(SP)
MOV #W11T,-(SP)
MOV KiW.VEC; -(SP)
MOV 35 -(s8)

TRAP  C3&VEC

ADD 810, 5P

MOV oxu OUT, 8KW.CSR
MEMORY FFREE

TRAP csnsn

MOV AC ,FFREE

MOV OF FREE,FSIZE

@ ®o wn We @We ws 2 4 W0

; FIND THE DRTVE TABLE ADDRESS
; BRANCH IF NOT FOUND,

ELSE
; CLEAR NOT AVAILABLE FLAG

; CLEAR TEMPORARY DRIVE FLAGS

; ZERO “COMPARE HOST DATA* COUNT
; ZERO OUTSTANDING WRITE COUNT

BRANCH IF N
RE-INIT DATA éTRUCTURES

FREE MEMORY AND IP ADDRESS TABLE
T COMMAND ONLY

CLEAR ELAPSED TIME

; SEE IF L-CLOCK PRESENT

SEE IF P-CLOCK PRESENT

IF NEITHER, CLEAR CSR STORAGE WORD
PRINT *NO CLOCK* MESSAGE

STORE DATA RETURNED

CALCULATE
TICKS PER
MINUTE

SETUP KW1l VECTOR ADDRESS

START THE CLOCK
RESET START OF FREE MEMORY

RESET SIZE OF FREE MEMORY

SEQ 0253

[y a—




INITIALIZE SECTION

7187 061036 005037
7188 061042 012701
7189 061046 012721
7190 061052 012700
7191 061056 005021
7192 061060 5300
7193 061062 001375
7194
7195
7196
7197 061064 013737
7198 061072 005077
7199 061076 0137
7200 061102 012701
7201 061106 062701
1202 061112 005300
7203 061114 001374
7204 061116 004737
7205
1206
1207
7208
7209 061122 013737
7210 061130 005077
7211 061134 005037
1212
7213
1214
7215 061140 005002
7216 061142 005003
7217 061144 012737
7218 061152

061152 010200

061154 104442
7219 061156

061156 103142
7220 061160 013705
7221 061164 005715
7222 061166 001405
7223 051170 021015
7224 061172
7225 061172
7226 061172 00144¢€
12217
7228 061174 062705
7229 061200 000771
7230
1231
1232
7233 061202 012701
1234 061206 004737
7235
7236
7237 061212

061212 010146

002260

024322

002166
121044
002202

000160

002200

000170

000074
024322

002176

002200

002262

4.

iNITZ:

1¢:

bdee we =

inTa:

1$:

2%:

S$:

Pbe e we
o
-

NIT3:

TS.PAT
#PAT00+2,R1
MoV #1,(R1)«
MoV #16. ,R0
CLR (R1)+

RO

DEC
BNE 4s

ALLOCATE DRIVE TABLES TO MEMOPY
MOV FFREE,DTABS

CLR 80TABS

MOV L$UNIT,RO

MOV #1,R1

ADD #<0.5I26>72,R1

DEC RO

BNE 1$

CALL  ALOCM

StQ 0254

CZUDJAO UDASO A/KDAS50-@ SUBSY E MACRO V05.03 Wednesday 02-Oct-85 16:03 Page 132-3

RESET TEST PATTERN SELECTION
RE-IN

; STORE START OF DRIVE TABLES AND
; MARK ZERO END.

;: GET NUMBER OF LOGICAL UNITS TO RUN
; GET INITIAL SIZE OF DRIVE TABLE AND
; ACCUMULATE DRIVE TABLE SIZE.

; SEE IF ANY MORE 1.0G. AL UNITS,

: BRANCH IF NOT, ELSE

; ALLOCATE ALL 6nxve TABLES TO MEMORY.
RL POINTS TO 1ST WORD IN DRIVE TABLE

INITIALIZE CONTROLLER TABLE STORAGE WITH A WORD OF ZEROS

MOV FFREE,CTABS

CLR aCTABS

CLR CTRLRS

BUILD CONTROLLER TABLES

CLR R2

CLR R3

MOV 9160, VECSAV

GPHARD R2,RO

nov R2.RO

TRA C$EPHRD

BNCOHPLETE 26

8CC 264

MOV CTABS.RS

15T (RS)

BEQ 103

CHP (RO),(RS)
ASSUME C.IPR EQ O
ASSUME H.IPR EQ O

BEQ 214

ADD 9C.SIZE,RS

BR 24

BUILD NEW CONTROLLER TABLE

MOV #<C.SIZE>/2,R1
CALL ALOCH

PUSH

R1
MOV R1,-(S5P)

- Be @8 1o

—e we o0 @0

; STORE_START OF CONTROLLER TABLES AND
MARK ZERQS END.
: CLEAR CONTROLLER COUNT

START WITH LOGICAL UNIT O
CLEAR FLAG FOR WARNING MESSAGE
SAVE DEFAULT FCR VECTOR
GET POINTER TO IT’'S P-TABLE

BRANCH TO 26¢ IF NOT AVAILABLE

GET ADORESS OF 1ST CONTROLLER TABLE
CHECK IF ANY MORE TABLES

BUILD NEW TABLE IF FOUND ZERO WORD
CHECK IF SAME CSR ADDRESS,

BRANCH IF SO

POINT TO BEGINNING OF NEXT CONTROLLER
TABLE IN MEMORY.

GET & OF ENTRIES IN CONTROLLER TABLE
AND ALLOCATE A TABLE 10 MEMORY.

RO => 1ST WORD P-TABLE

R1 => {ST HORD IN CONTROLLER TABLE
SAVE ADDRESS OF TABLE

PUSH R1 ON STACK




SEQ 0255
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INITIALIZE SECTION

7238
7239

061214
061216

011021

012721
032737

014501
012605

000000
017056
104444

005304
001362

012605

017124
104444

002262
000004
002262
000074
004037
054502
000400

002000

000065

002202

002176
000016
000004

000002

002154

124:
134:
144:

N)er = o
—
-

22%:

23%:

MOV (RO),(R1)+
MOV R2,(R1)+
MOV VECSAV R4

SuB %4 R4

MOV R4 ,VECSAV
MOV R4 R1)+
MOV 060,

R1)+
MOV 9403? (R1)+
MOV OCNTSRV, (R1)+

BIT :g?.DET.SO.BIToSFPTBL
MoV 4CT.0ET,(R1) .
134

(R1)+
MoV &<C,.SIZE-C.DRO>/2,R4
(R1).

144
INC CTRLRS
BUILD DRIVE TABLES

PUSH RS>

MOV RS, -(SP)
MOV 0TA8S,R1
ADD oC.0RY,
MOV %4, R4
ST (RS
BEQ 243

cHp gngV(RO).Q(RS)+
- R
W e

POP
MOV (SP)+,RS
ERRST 2, ,ERROG2
TRAP  'LSERSF
HORD 2

.WORD 0
.HORD  ERR0O02
DOCLN

TRAP C$OCLN

DEC R4
BNE 224

POP <RS>

MOV (SP)+,RS
ERRSF 3, ERR063
TRAP " LSERSF
JWORD 3

LWORD O
.WORD  ERROO3
DOCLN

TRAP C$OCLN

@E W W Ws We W We WE WO Vs VI V7 T Ve We Vo o S5 Wo Ws

@ B Wy B4 w4 B2 WP G B¢ W @ Ve Be

®s ®¢ we @r @

STORE CSR ADLRESS AND
UNIT NUMBER IN THE CONTROLLER TABLE.
GET DEFAULT VSCTOR & BR LEVEL

CTOR
STORE IT IN THE CONTROLLER TABLE.
SET DEFAWLT CONTROLLER TIMEOUT
THE 'JSR RO’ INSTRUCION AND
THE_ADDRESS OF THE INTERRUPT SERVICE
SgUTINE IN THE CONTROLLER TABLE.

DETERMINISTIC PHASE?
SET DETERMINISTIC PHASE FLAG

CLEAR FLAG WORD

GET & OF ENTRIES TO END OF TABLE,
CLEAR REST OF TABLE AND

ADD ZERO WORD AT E

LOOP TIL ALL CLEARED

KEEP TRACK OF CONTROLLER COUNT

SAVE CONTROLLER TABLE POINTER
PUSH RS ON STACK
GET ADDRESS OF CURRENT DRIVE TABLE
INDEX TO 15T DRIVE IN TABLE
GET & OF DPIVES PER CONTROLLER
ANY ENTRY TO DRIVE TABLE,
BRANCH IF NOT, ELSE
COMPARE DRIVE NUMBFR IN DRIVE TABLE.
IF DIFFERNENT BUILD NEW TABLE
T ADDRESS OF DPTVt TABLE
Gsf CONTROLLER ADDRE
POP STACK INTO RS
PRINT 'MULTIPLE P-TABLE' ERROR

DO CLEAN-UP TRAP

COUNT DRIVES

IF LESS THAN 4 DRIVES BUILD NEW TABLE
ELSE GET CONTROLLER ADDRES

POP $TACK INTO RS

PRINT 'TOO MANY DRIVES’ ERROR

DO CLEAN-UP TRAP




SEQ 0256
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INITIALIZE SECTION

7280 061376

7313

s (s e = et i

WOV -NT NS
FRKRLIRXRLIRLIRIRLKRLEIRR

1t s o (e (0 i (e s b o s e s b s s s s i i
RN TLEE L BLL AR RS

=~ wdwd s~~~
nn

010115

052103

012721
005021
005021
012721
012721

032703
001475

012746
012746
00

000002
000004
020000
000001
177777
17m7n
000050

00C136
1c0512

002012

000001
024322

010000
015725
000001

000004
010777
000001
000004
002200
000016
000004
010000
000002

002176

000002

243

254:

264:

fnrrs:

14:

2%:

B e S% WY Ve G B VS BDa
-1

STORE ADDRESS OF DRIVE TABLE IN
CONTROLLER TABLE.

STORE DRIVE NUMBER AND
LOGICAL UNIT NUMBER IN DRIVE TABLE.
SET HARDWARE PARAMETER BITS

SET DEFAULT TEST PARAMETERS

SAVE FOR WARNING MESSAGE
LOAD 1 INTO B/E SET COUNT
INIT
BEGIN/END
SET
LIMITS

GET @ OF ENTRIES TO END OF TABLE,
CLEAR REST OF TAALE

LOOP TIL ALL CLEARED
NEXT DRIVE TABLE ADDRESS AND
RK END.
RS
INCREMENT LOGICAL UNIT NUMBER
CHECK IF GOT ALL TABLES
IF NOT, GO BACK FOR NEXT
GET 1 WORD

LSE
T0 TERMINATE ALL CONTROLLER
TABLES AND ALLOCATE IT TO MEMORY

; CHECK IF BIT EVER SET
; BYPASS IF NOT
: PRINT WARNING

;  HEADER

DRESS 1ST CONTROLLER TABLE
DRESS OF POINTER TO DRIVE TABLE

UNT OF DRIVE TABLES
ADDRESS OF DRIVE TABLE

CHECK IF CUSTOMER DATA SELECTED

0O »>»

GET AD
GET AD
GET CO
GE

1
T
1
T

MOV R1,(RS)
HOV H.ORV(RO), (R1)+
MOV R2,(R1)

BIS H énn(RO) (R1)
8IS (R1)
8IS ( 1). 3

MOV 81,(R1)+

CLR (aig.

CLR (R1)+

MOV o-1 §R1;.

MOV R1

MOV 9<D.“I12E-D.BGN2>/2,R4
CLR (Rl)o

DEC

BGE 2so

ADD #0.SIZE,DTABS
CLR SDTABS

POP <RS>

MOV (SP)+.RS

INC R2

tHP R2,LSUNIT

BLT 1$

MOV o1 .R1

CALL  ALOCH

CHECK FOR CUSTOMER WARNING MESSAGE
BIT #HM . WRT,R3
8EQ INIT6

PRINTF  SINITNA

MOV SINITWA, -(SP)
MOV #1,-(SP)

MOV SP RO

TRAP  CHPNTF

ADD ¢4, 50

PRINTF  #INITWB

MOV SINITWB, -(SP)
MOV #1,-(5P)

MOV SP RO

TRAP  CPNTF

ADD #4,5P

MOV CTABS,RS

MOY RS.R4

ADD oC .DRO,R4

MOV 4. R

MOV (R4)+,R3

BEQ A4

BIT #DT.WRT,D.UNTT(R3)
ggo 34

V8 D.UNIT(R3),RO
PRINTF @INITWC,RO,(RS),(R3)

GET LOGICAL UNIT NUMBER
PRINT NUMBERS

@t @0 B mo ®e @5 Wy s 1 we

——




1328 061652

71329

7330

7331

7332 821654

7333 061656
06

7334 061660

et o o
e e s T332 3 23 I

{

N

N

104450
103013
104443
000404
002212
000120

010224
000001

032737
001001

104444

013705
012701
004737
010165
012700

011044
000004

000012

000170

000001

002212

CZUDJAO UDAS0-A/KDASO-Q SUBSY E MACRO V0S5.03 Wednesday 02-Oct-85 16:03
INITIALIZE SECTION

3%
4

100008

inzTe:
11¢:

18%:

2
¢C.SIZE,RS
(RS)

@y ®e we By @

GET CONFIRMATION TO PROCEED

TRAP CHMANI
BNCOMPLETE INIT6

BCC INITE6
INITWD,TEMP,1,NO
CAGMAN

ALLOCATE RESPONSE ENVELOPES
CTABS, RS
#RSP51ZaS, R
R1,C.RHDR(RS)
et

RL,RE.RFLCRL)
#R3PS1242 RE .RFL(RL)
R1).R1

[
o
L

E-:Bg

W B¢ WL W @) B6 We B1 VC @WE WL WL BWE @8 VY V8 N S T W

ITOSR2OXROGS

SEQ 0257

Page 132-6

COUNT THE DRIVE TABLES
LOOK AT ALL OF THEM

MOVE TO NEXT CONTROLLER TABLE
SEE IF _ANOTHER TABLE AND

LOOK AT IT

; CHECK IF MANUAL INTERVENTION ALLOWED
; BRANCH IF NOT ALLOWED
; ASK OPERATOR

LOOK AT _RESP

ONSE
BRANCH IF YES WAS ANSWER

DO CLEAN-UP TRAP

GET POINTER TO FIRST TABLE
ALLOCATE

RESPONSE ENVELOPES
R.E. LIST HEADER POINTS TO TOP
SET UP LINKS

TO ALL

OF THE ~
R.E. BUFFEAS
IF NOT ZERO
GET NEXT R.E. BUFFER
MAKE IT A RING
CALCULATE "

COMMAND RI
ARDDRESSES
CALCULATE
RESPONSE RING
RDDRESSES

MOVE TO NEXT CONTROLLER TABLE
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INITIALIZE SECTION
7361 062042

013737

013737
013737

013701
006301
006301
010137
012702
004737
010337

012700
104503

005037
012737

00
0127
137
010137
001
00013
010103
2137
000440

005737
00&742
013701

062166

006234

32
024322
006240
002170
000400
047256
004374

062574
100000

004376
002170

002172
002174

0021€5
002170

002204

004372
004376

006236

002204

inIT7:

100014 :

34

4%

104:

1ST (RS)
BNE 114
MoV FFREE,FMADR
MOV FSIZE,FMSIZ

INITIALIZE FREE MEMORY BUFFERS

MOV FMADR, FFREE
MOV FMSIZ,FSIZE

MOV CTRLRS,R1

ASL R1

ASL R1

MOV R1,TBSMIN

MOV #CM0SIZ, R2

CALL ML

HOV R3.MEMIN

"y ON

MOV 40N, RO

TRAP  CIM%U

BNCOMPLETE 33

BCC 38

BIC I, IFLAGS

CLR BUFBA

MOV u auren

MOV UFSIZ

BUFREQ auvéxz BUFBA,BUFEA

BR 100014

umg gursxz

"NORD BUFBA

mv u' o

IRAP _ CiFRéQ

ng"'LETE of

MOV SMIN, TBSSIZ

MOV N, A1

CALL AL
R{,TBSTRT

&‘ 8
256,

CALL DI ;né
Ri,BUFBLK

awe 44

JHP NOME

MOV R1,.R3

8IS I, IFLAGS

B8R 204

15T BUFSIZ

BEQ 38

HOV FSIZE,R1

f

®u me @2 W% ws we B wy

¢ e Wy wu Bt VL Ve BT CL WL WS WY B G4 B¢

IF ANOTHER TABLE

SET UP POINTERS.
SAVE FFREE &

FSIZE FOR NEXT PASS

RESTORE FFREE &
FSIZE

NEED A MINIMWM
OF 4 MESSAGE ENVELOPES
PER_CONTROLLER
CALCULATE
MINIMUM !fHORY (WORDS)
NEEDED FOR

E ENVELOPES

HESSAG
TURM M MEMORY MANAGEMENT UNIT

IF NOT SUCCESSFUL, USE FREE MEMORY
FLAG MMU IS AVAILABLE

GET BASE ADORESS OF BUFFER

GET EXTENDED ADLRESS FOR BUFFER

GET BUFFER SIZE I
ALLOCATE BUFFER

IF SUCCESSFUL, MAP THE BUFFER
ALLOCATE MINIMUM
SIZE
MESSAGE ENVELOPE
LINKED LIST

SIZE T0
312 BYTE
BLOCKS
SAVE NUMBER OF 512 BYTE BLOCKS
IF ZERO,
FATAL SYSIEM ERROR
GET BLOCK COUNTY

MMU IS NOT AVAILABLE
BUILD LINKED LIST

ZERQ,
USE FREE MEMCRY
GET REMAINING FREE MEM

Stae 0258
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INITIALIZE SECTICN

7405 062304

023701

010337
012701

162701
005011

013704

013702
020237
003444

012721

006232

000377

000377
002166

004374

004626
004622

004374
004624

000006

000006

006240
006236
002202
006242
000002
000000
000004
000122

000000
000042
004516
004412

1777 M

006240 11%:

20$:

2ls:

304:

S0$:

S1s:

604:

61¢:

MEMIN, R1
NOMEM
R2
R3
oCMDSIZ, R4
DIVIDE
oass..n1
113
8255. ,R1
FEREE, TBSTRT
R% Teésxz
eurstz.na
MULT
R3,BUFBLK
OMMPKTS, R1
R1,M.HDR

]
BUFgLK.(Rl)o

R4g
R4 .HE.CFLSS%)

R4 R
gsétcnosxz>.n4

S14

ME .CFL(R3)
#34. RO
MUT4IZ,R3
OMUTOFF .R1
(R3)+
°‘1'(R1)‘

@6 We Ws Ms me WE W BE We VS We W We Wy W

9
3 5EQ G2

IS MEMORY BIG ENOUGH ""R M,
IF T00_SMALL, EXIT WITH t”Q\R
ALLgC

255 PACKETS
GET TBS LIST START
AND LENGTH (PACKETS)
CONVERT

BUFFER SIZE
FROM PAGES
BLOCKS

POINT TO_MAPPED MEMORY PACKET AREA
INITIALIZE AVAILABLE
TERMINATE AVAILABLE MEMORY LIST
SET LENGTH TO ENTIRE AREA
MAPPED MEMORY OFFSET = 0
INITIALIZE FREE MEMORY
SET BLOCK CGUNT TO REMAINING PACKETS

T _WHEN DONE
PUT CURRENT AODRESS IN PACKET
POINT TO NEXT PACKET

STORE POINTER TO NEXT PACKET
CLEAR REMAINOER

OF PACKET
DO NEXT PACKET

MOVE BACK TO PREVIOUS PACKET
CLEAR POINTER TO END LIST

INIT T8S FREE PACKET LIST
GET SIZE IN PACKETS
T8S LIST MUST CONTAIN MORE
PACKETS THAN CONTROLLERS UNDER TEST
POINT TO_HEADER FORWARD LINK
0 INDICATES HEADER
INIT PACKET BACK LINK
INIT PREVIOUS FORWARD LINK
INIT COMMAND REFERENCE NUMBER
POINT T0 LAST PACKET
GET ADDRESS OF LAST PACKET
POINT TO NEXT PACKET
IF MORE PACKETS,

LooP
0 INDICATES HEARDER

MULTI-USE
TABLE
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INITIALIZE SECTION

7460 062550 005300
7461 062552 001373
7462 :
7463 :

7465 062554 042737 070000 002204 INITXX:

062562 012700 000000
104441

062570 104432
062572 000014

7474 062574 NOMEM:

062602 017172
7475 062604

062604 104444
7476
7477 062606

062606 L10050:

062606 104411
7478

DEC RO
BNE 61

EXIT INITIALIZE SECTION

BIC @IDIE!IERL 'IDUN, IFLAGS
#PRI00

SETPRI

MoV @PRI00,RO
TRAP C$SPPI
EXIT INIT

TRAP C$EXIT
.WORD  L10050-.

INSUFFICIENT MEMORY ERROR

ERRSF 4, ,ERR004
TRA tsERJ
.uono

WOR

.HORD 0
HORD  ERROO4
DOCLN

TRAP C$OCLN
ENDINIT

TRAP C$INIT

; CLEAR LEFTOVER FLAGS
; SET RUNNING PRIORITY TO ZERO

: DO CLEAN-UP TRAP

5EQ 0260
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AUTODROP SECTION

7480 .SBTTL AUTODROP SECTION
7482
7483 : THIS CODE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE COOE IF
7484 : THE "ADR" FLAG WAS SET. THE UNIT(S) UNDER TEST ARE CHECKED 10
7485 ; SEE IF THEY WILL RESPOND. THOSE THAT DON’T ARE IMMEDIATELY
7486 : DROPPED FROM TESTING.
7487 ‘-~
7488
7489 062610 BGNAUTO

062610 L$AUTO::
7490
7491 062610 ENDAUTO

52610 1L10051:

06261
062610 104461 TRAP C$AUTO




SEQ G262
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CLEANUP CODING SECTION

7493
7494

004737 053420
032737 100000 002204
001001

104477

104412

.SBTTL CLEANUP CODING SECTION

*4

THE CLEANUP CODING SECTION CONTAINS THE CODING T'sAT IS PERFORMED
AFTER EACH PASS AND AFTER THE PROGRAM IS INTERIUPTED BY ~tC".

BGNCLN
L$CLEAN: :
CALL  REINIT ; RUSET ALL CONTROLLERS
BIT #TMMU, IFLAGS : IF TMMU SET
BNE 104 : _ MEVORY MAPPING NGT ON
BUFREL : RELEACE MAPPED HIGH MEMORY
TRAP  CSREL
10¢:
ENDCLN
L10052:

TRAP C$CLEAN
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DROP UNIT SECTION

NN SIS I~~~
v Lvusinauovoaun

A=A ek ot ek s poa o o
WO SOVBsWLINE—RO

7520

062632
062632

062632
062632
062632 104453

.SBTTL

+ 4

L$0V::

L10053:

DROP UNIT SECTION

THE DROP-UNIT SECTION CONTAINS THE CODING THAT CAUSES A
70 NG LONGER BE TESTED. CAUSES A DEVICE

BGNOU

ENDDV
TRAP Csov

SEQ 0263
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AD

UNIT SECTTON

7530 062634
062634

1
7532 062634

062634
062634 104452
7533

.SBTTL

+ e

ADD UNIT SEC

THE ADD-UNIT SEC
T0 BE EXECUTED I
TO THE TEST CYCL
BGNAU
ENDAU

" TRAP C$AU

TION

TION CONTAINS ANY CODE THE PROGRAMMER WISHES
E CONJUNCTION WITH THE ADDING OF A UNIT BACK

5EQ 0264
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HARDWARE TESTS

7549 062636
062636

7551 062636
7552 062644

7560 062652

56
7578 062760

012737
012737

104402
013705

012700
104436
005737

000001
040734

0
000002
100000

002210

000000
002264

000340
05447,
000004
000003
000010
000002
000004

002264

002206
002246

002074
000014

.SBTTL HARDWARE TESTS

.SBTTL

@ @e we We w4 @s we we We
+
+

—
-

TINEXT:

TEST 1 - CONTROLLER VERIFICATION TEST

TEST 1 - CONTROLLER VERIFICATION TEST

THIS TEST WILL VERIFY THAT ALL OF THE CONTROLLERS SPECIFIED IN
THE HARDWARE QUESTIONS ARE REACHABLE, WILL PASS THEIR SELF
DIAGNOSTICS, AND CAN SUCCESSFULLY COMMUNICATE WITH THE HOST.
Eﬁ%g $0§¥ROLLER IS TESTED SEPERATELY. NO DRIVES ARE ACCESSED IN

BGNTST

: SAVE TEST NUMBER
; GET ADDRESS OF PKT GEN ROUTINE

MOV 21, TNUM
MOV #TiPGEN, TSPGEN

TEST 1, SUBTEST 1
:gST HEHORY I/0 PAGE ADDRESSING AND CONTROLLER DIAGNOSTIC WRAP

BGNSUB; 1
TRAP  C$BSUB

MOV CTABS,RS ; GET CONTROLLER TABLE ADDRESS

CLR UTEST' ; CLEAR DRIVE TO TEST COUNT

HOVB c UNIT(RS) LSLUN CHECK IF UNIT AVAILABLE FOR TESTING
BIT T.AVL,C.FLGCRS)

BNE TISKIP ! SKIP IF NOT AVAILABLE
INC UTEST ; COUNT NUMBER OF CONTROLLERS TO TEST

VERIFY THE ADORESS OF THE SA AND IP REGISTERS _ARE_VALID AND
START THE INITIALIZATION BY WRITING ZEROS TO IP REGISTER

MOV C.IPR(R5),R4 ; GET ADDRESS OF IP REGISTER
NXMAD RROR FLAG

CLR : CLEAR MEMORY E
SETVEC OERRVEC,ONXMI,O0PRIO7  ; SETUP TIMEOUT ERROR VECTOR

HOV OPRIOT,-(SP)

MOV NYXMI, -(SP)

MOV SERRVEC, -(SP)

MOV 3,-(SP)

TRAP  CH#SVEC

ADD 410, SP

ST 2(R48) ; ACCESS SA REGISTER

CLR (R4) : WRITE TO IP

CLRVEC 9ERFVEC ; RETURN TIMEOUT ERROR VECTOR
MOV OEF .VEC,RO

TRAP  Cf.VEC

ST NXMAD : SEE IF A MEMORY ERROR OCCURRED

SEQ 0265

-




CZUDJAO
TEST 1

7579
7580

UDA5Q A/KDAS0-Q SUBSY E MACRO VOS.
CONTROLLER VERIFICATION TEST

062764 001407
104455

027350

- wo ws ®e

004000
053252

000400

140000
000104

002354

002356

002356 4¢:
000002 5$:

o w»
-

053652
002356
6%:

027350

000002 74:

162703
002352

062705
005715
001257

000170

104403

T1SKIP:

L10056:

BEQ
ERRDF
TRAP

SEQ 0266
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IF NO ERROR, CONTINUE
PRINT ERRGR MESSAGE

1$
37, ,ERRO37 ;

CSERDF

37

0

ERRO37

DRPCNT ; DROP_CONTROLLER FROM TEST
T1SKIP : END TEST NOW

PERFORM PORT WRAP TEST USING A 1 SHIFTED THROUGH A FIELD OF

ZEROS THEN AGAIN WITH A O SHIFTE

D THROUGH A FIELD OF ONES.

SET STEP 1 BIT

4SA.S1,CNTRSC
CNTRSP WAIT FOR RE%:&%SF FROM STEP 1

T1SKIP IF ERROR,
#SA.DI,R2 IF CTRLR "DOESN’'T HAVE DIAGNOSTICS,
T1SKIP TRY NEXT CONTROLLER

@<SA.STP+SA.WRP> ,WCHNGD ; SAVE NEW PORT CONTENTS
#68. ,R3 INITIALIZE PATTERN POINTER

L J

MNTPAT(R3),WCHNGD SAVE NEW PORT CONTENTS
WCHNGD , 2(R4) INITIALIZE FOR PORT WRAP

WCHNG WAIT FOR THE PORT TO CHANGE
TISKIP IF ERROR, BRANCH

WCHNGD ,R2 COMPARE WITH DATA WRITTEN

7§ IF MATCH, BRANCH

26, ,ERRO26 REPORT ERROR

CSERDF

26

0

ERR026

DRPCNT ; DROP CONTROLLER FROM TEST
T1SKIP ; BRANCH

92 .R3 ;: POINT TO NEXT DATA PATTERN

4 i IF NOT NEGATIVE, KEEP LOOPING
oC.SIZ2E.RS ; MOVE TO NEXT CONTROLLER TABLE
(RS) : SEE IF ANOTHER TABLE AND

TINEXT : IF NOT ZERO, LOOK AT NEXT CONTROLLER
CSESUB
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*e
TEST 1, SUBTEST 2
INITIALIZE CONTROLLER THEN PERFORM LARGE BUFFER MAINTENANCE
READ AND WRITE OPERATIONS TO ALL LOCATIONS IN CONTROLLER MEMORY
TO TEST CONTROLLER ADDRESSING ABILITY AND MEMORY INTEGRITY

06313¢C BGNSUB; 2

063130 T1.2:

063130 104402 TRAP csBsuB

063132 004737 053420 CALL REINIT : RESET ALL CONTROLLERS

063136 013705 002200 MOV CTABS,RS : GET CONTROLLER TABLE ADDRESS
063142 005037 002210 CLR UTEST ; CLEAR DRIVE TO TEST COUNT
063146 032765 100000 000014 41%: BIT 9CT.AVL,C.FLG(RS) ; IF_NOT _AVAILABLE OR DONE,
063154 001002 BNE 424 i DON'T COUNT CONTROLLER
063156 005237 002210 INC UTEST i COUNT_NUMBER OF CONTROLLERS TO TEST
063162 062705 000170 424 ADD ¢C.SIZE,RS ; MOVE T2 NEXT CONTROLLER TABLE
063166 005715 TST (RS) ; SEE IF ANOTHER TABLE AND
063170 001366 BNE 414 ; IF NOT _ZERO, LOOK AT NEXT CONTROLLER
063172 012737 177777 002242 MOV 9-1, TSTOFF ; -1 INDICATES NO BUFFER IN USE
063200 004737 026426 CALL DRIVER ; PERFORM SUBTEST

063204 ENDSUB

063204 L10057:

063204 104403 TRAP C4ESUB

063206 DORPT i PRINT AR STATISTICAL REPORT
063206 104424 TRAP CSDRPT

06321¢C ENDTST

063¢10 L10055:

063210 104401 TRAP CSETST
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SUBSYSTEM VERIFICATION TEST

TEST 2

012737
012737

004737
013705
7

104424

104401

000002
041616

053420
002200
002210
100000
002210
000170

171N
026426

002206
002246

000014

002242

.SBTTL TEST 2 - SUBSYSTEM VERIFICATION TEST

1+
’
.
4
H
L

T2::

414

424

L10060:

TEST 2 - SUBSYSTEM VERIFICATION TEST
THIS TEST VERIFIES THE ABILITY OF THE SUBSYSTEM TO BRING THE
DRIVES ONLINE AND TO PERFORM I/0 OPERATIONS TO THE DRIVES.

BGNTST
MoV &2, TNUM
MoV ¢T2PGEN, TSPGEN
CALL REINIT
MOV CTABS,RS
UTEST
BIT &CT.AVL,C.FLG(RS)

ADD ¢C.SIZE,RS
18T (RS)

BNE 414

MOV -1, TSTOFF
caLL DRIVER
JORPT

TRAP C40RPT
ENDTST

TRAP CeET:T

SAVE TEST NUMBER
GET ADDRESS OF PKT GEN ROUTINE

RESET ALL CONTROLLERS

GET CONTROLLER TABLE ADDRESS
CLEAR DRIVE TO TEST COUNT
IF NOT AVAILABLE OR DONE,
DON‘T COUNT CONTROLLER
COUNT NUHBER OF CON’ROLLERS 10 TEST
MOVE TO NEXT CONTROLLER TABLE
SEE IF ANOThER TABLE AND
IF NOT ZERQ, LOOK AT NEXT CONTROLLER
-1 INDICATES NO BUFFER USED
PERFORM THE TEST
PRINT A STATISTICAL REPORT

SEQ 0268
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TEST

012737
012737

032737

103003

004737
000410

012746
012746
010600
104417
062706

3 - SUBSYSTEM EXERCISER

052144

000016

000016
000001

063520

010625
000001

0
100000

002210
000170

002206
002246

002204

002204

002204
002154

000014

.SBTTL

+ e

13::

Ptee wo oo
(=]
-

244:

303:
414:

424

TEST 3 - SUBSYSTEM EXERCISER

JEST 3 - SUBSYSTEM EXERCISER
THIS TEST EXERCISES THE COMPLETE SUBSYSTEM. THE TEST ! ILL MAINTAIN
RS HEAVY AN I/0 LOAD AS POSSIBLE ON THE SUBSYSTEM

BGNTST

nov 43, TNUM : SAVE TEST NUMBER

MOV oT3PGEN, TSPGEN ; GET ADDRESS OF PKT GEN ROUTINE
81T OICONT IFLAGS ; IF_HERE FROM CWTIWE COMMAND,
BNE 104 + OON'T RE-INIT TIMERS

MOV OSTIME R ; GET REPORT TIMER

MoV SFPTBLoSO SRI.R1 ;i GET REPORT INTERVAL

CALL SETHIN ; SEYT TIME FOR NEXT REPORT

MoV #TSTIM.R ; GET TEST TIMER

MOV SFPTBLOSO TL.RL ; GET TIME OUT INTER

CALL SETHIN ; SET TIME FOR NEXT REPORT

ASK MANUAL INTERVENTION QUESTIONS

BIT OICONT'ISTRT’IREST IFLAGS; IF NOT HERE FROM OPERATOR COMMAND,
BEQ 304 USE PREVIOUS PARAMETERS

8IC #ICONT ! ISTRT ! IREST IFLR’§: CLEAR FLAGS FOR NEXT TIME HERE

BIT #SH.MAN, SFPTBLS0.8IT  ; IF MANUAL INTERVENTION NOT SELECTED,
aﬁ'% 304 i __USE DEFAULT PARAMETERS

i; IF MANUAL INTERVENTION NOT ALLOWED,
TRAP CHMANI
BNCOMPLETE 244 : GIVE WARNING & USE DEFAULTS
8cC 244
CALL T3QUES ; ASK MANUAL INTERVENTION QUESTIONS
B8R 30¢ ;  AND START TEST
:85NTF #T3NARN : MANUAL INTERVENTION NOT ALLOWED

STIWARN, -CSP)
HOV #1,-(SP}

MOV SP RO

TRAP  CIPNTF

ADD o4, SP

START TEST

CALL REINIT ; RESET ALL CONTROLLERS

; GET CONTROLLER TABLE ADDRESS

MOV CTABS,RS ;

CLR UTEST ; CLEAR DRIVE TO TEST COWN

BIT oCT.AVL,C.FLG(RS) ; IF NOT_AVAILABLE,

BNE 424 ; __DON'T COUNT CONTROLLER

INC UTEST ; COUNT _NUMBER OF CONTROLLERS TO TEST
ADD ¢C.SIZE,RS ; MOVE TO NEXT CONTROLLER TABLE

TST (RS) ; SEE IF ANOTHER TABLE AND

SEQ 0269
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7722 063476 001366 BNE 414

;;gi 063500 012737 177777 002242 MoV ¢-1,TSTOFF

7725 063506 004737 026426 CALL DRIVER

7726 063512 DORPT

7727 063512 104424 TRAP C$DRPT

7728 063514 EXIT 151
063514 104432 TRAP C$EXIT

7729 N63516 001472 .WORD  L10061-.

Page 140-1

IF NOT ZERO, LOOK AT NEXT CONTROLLER
-1 INDICATES NO BUFFER IN USE

PERFORM TEST
PRINT A STATISTICAL REPORT

SEQ 027¢

e
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71744

7749
7150 06 276
76

Py
O

ST
ZRRERSZIRER ZRRZREZLR
SEOERR BR5

433

002204
000%30
064526
000100

032737
001436

012703
011337

104443
000406
0022
0000
06455
17777

0001
000020

064625
000001

000004

002260
000020

000100

006250
002212

092260

002204

.SBTTL

te
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TEST 3 MANUAL INTERVENTION QUESTIONS

TEST 3 MANUAL INTERVENTION QUESTIuNS

T3QUES - ASK TEST 3 MANUAL INTERVENTION QUESTIONS
INPUTS:

NONE
OQUTPUTS:

DRIVE TABLES CONTAIN NEW PARAMETERS
DATA PATTERN O CHANGED, IF REQUESTED

T3QUES: PRINTF T3QHOR : PRINT HEADER
MOV ST3QHOR, -(SP)
MOV #1,-(SP}
MOV SP RO
TRAP  CHPNTF
ADD & SP
GMANIO T3PAT,TS.PAT,C.-1,0.,16.,YES; DATA PATTERN TO USE?
TRAP  CHGHAN
%ooooc
.HORD  TS.PAT
"WORD  T$CODE
CHORD  T3PAT
WORD -1
HORD  THLOLIN
. .WORD  THHILIM
100004 :
151 1S.PAT ; IF ZERZ
g’e'q 104 : _ ASK AS0UT PATTERM 16
916.,TS.PAT : IF NOT PATTERN 16,
BNE 204 : ~ SKIP PATTERN 16  QUESTIONS
108:  GMANIL T3P16,IFLAGS,IPAT16,YES ; CHANGE PATTERN 16?7
;z» cowi:
.HORD #T u&s:
. IPAT16
100014 :
8IT SIPAT16, IFLAGS ; IF NOT SET.
BEQ 204 :  USE DEFALLT 16
MOV OPATO0+2,R3 : GET POINTER TO PATTERN 16 SIZE
MOy (R3),TEWP GET PATTERA SIZE
GMANID Tmﬁ TEMP.D,-1.1.,16. vsé; KUMBER OF DATA WOF 137
TRAP  CHGMAN
BR 1ooozo
.NORD  TEWP
WORD  T#CODE
"HORD  T3NWD
HORD -1
JHORD  T$LOLIM
"HORD  THHILIM

SEQ 0271




4
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UDJAO UDASO-A/4DAS0-Q
MANUAL INTFRVENTION QUESTIONS

A
ST 3

1157
7758
1759
7760

e — A —

011337
104443
000406
002212
000032
064612
177777
000000
17711
013723

012702

000137

010446
016337
042737

011346

016337

104443
000404

020000

013763
032763
001103
016337
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002212

002212

002200
000004

000016
064340
100000
064330

000002
177700

000012
000002

002212
020000

000004

000002

002212
002212

002212

000002
000002

002212

100025 :

12%:

100038:

22%:

23¢:

304:

10004$;

MOV TEMP, (Rs). ;
MOV TEMP| 2 :
HOV (R3).7
GHANID 13WRD TEHP 0,-1.0.,-1..veé;
TRAP. CHGMAN
BR 1oooss

WORD  TEMP

SIRP TSCODE

TWORC TSHRD

WORD

WORD TSLOLIH

WORD  TSHILIM
MOV TEMP, (R3)+ ;
DEC R2 :
BNE 124
MOV CTABS,RS ;
MOV 9. N ;
MOV RS.R4 ;
ADD oc ono :
MOV (R4 és ;
BNE 23 ;
JHP 413 :
BIT #DT.AVL,D.UNIT(R3) ;
BEQ 304 :
JHP 308 :
PUSH  <R&> :
HOV R‘ ™ ( SP) K]
MOV 0.UNIT(R3), TEMP ;
BIC +CDT. UNT, Temp ;
PRINTF  AT3QHED, TEMP,(RS),(R3)
MOV R3),-(5P)

MOV RS).- sr;

HOV E 3~ SP
MOV 4T3QHED, -(SP)
MOV ,-(SP}

MOV SP RO

TRAP  CHPNTF

ADD 12,5p

MOV UNIT(R3" TEMP ;
GHANIL TSTED TEF OT.BES,YES
TRAP SGMAN

B8R 100044

JHORD  TEMP

"WORD  T$CODE

WORD  T3TED

WORD  DT.BES

MOV renp D.UNIT(R3) ;
gag s T.8ES,D. UNIT(R3) :

38
D.BEC{R3),TEMP

SAVE PATTERN SI
GET CQUNT OF DA
GET_LAST PATTER
; DATA WORD?

y43
J WORDS

SAVE DATA WORD

; DECREMENT WORD COUNTER
; IF NOT ZERO, GET NEXT WORD

GET ADDRESS OF 15T CONTROLLER TABLE
GET COUNT OF DRIVE TABLES
GET FIRST DRIVE TABLE POINTER

IF NO MORE CRIVES,
GET NEXT
CONTROLLER TABLE
IF DRIVE 1S TO BE TESTED,
ASK DRIVE QUESTIONS

: SAVE REGISTERS

PUSH R4 ON STACK

| GET DRIVE
: USUNIT NOMBER
' PRINT HEADER

GET_DRIVE FLAGS

; TEST OVER ENTIRE DISK?

: CHECK FOR BIT 1S SET

i GET PREVIOUS B/E SET COUNT
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TEST 3 MANUAL INTERVENTION QUESTIONS

7786 064074
064074 104443
000406

7793 064155
7794 064162
7795 064164
7796 064170

004737
103763
7799 064216 026464
101020
103404
026454
103013

002212
000004

000006
047552

047616
047552

047616
177776

177774

065123
000001

000004
000010

177772

177770

10005% ;

33%:

GMANID
TRAP
BR

100068:

744

100073

35¢:

37s:

T38ES,TEMP,D,-1,1,4,YES
CSGMAN
10005¢

TEMP

T$CODE

T3BES
TS$LOLIM
T$HILIM

TEMP ,R1
R1,0.BEC(R3)
R3.R4

€D .BGN1,R4

8LOSTR
T3BEG,TEMP,A,-1,0,9.,YES
C3GMAN

100064

TEMP
T$COOE
T3BEG

TOLOLIH
THHILIM

BLOLWD
334

BLOSTR
T3END.TEPP .A.'1|°|9- .YES:
CAGMAN

100074

TEMWP

TsCODE

TiEND

TSLOLIM
TSHILIM
BLOLWO

344
-2(R4),-6(R4)
374

354
-4(R4),-8.(R4)
374

#INP28C
4INP28C, -(SP)
81, -(5P)

SP RO

CIANTF

94 ,5P

28.,R4

334

R1
334

; NUMBER OF B/E SETS?

INIT LOOP COUNTER

SAVE NEW B/E SET COUNT

GET POINTER TO STORAGE AREA
POINT TO START OF 1ST B/E SET
BUILD DEFAULT VALUE

BEGIN BLOCK?

BRANCH ON
BUILD DEFAWT VALUE
END BLOCK?

CHECK RESPONSE & SAVE IN TABLE
ERROR

CHECK RESPONSE € SAVE IN TABLE
BRANCH ON ERROR
IF ENDING

LESS THAN

AND RE-PROMPT

DECREMENT LOOP COUNT
IF NOT DONE, LOOP

SEG 77




SEQ G274
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ST 3 MANUAL INTFRVENTION QUESTIONS
7809 064272 0415 BR 393 ;
7810 064274 012763 000001 000004 38%: MOV D.BEC(R3) ; USE
7811 064302 005063 000006 CLR D éGNl(RS) : DOEFAWLT
7812 064306 005063 000010 CLR D.BGN1+2(R3) ; BEGIN/END
7813 064312 012763 177777 000012 MoV ¢-1,0.END1(R3) ; SET
7814 064320 012763 177777 000014 MOV @-1,0.END1+2(R3) ; (ENTIRE DISK)
;gig 064326 POP <R4> ; RESTORE ORIVE TABLE POINTER
7817 064330 005302 408 DEC Re ; IF MORE DRIVE TABLES,
7818 064332 001402 BEQ 414 i ASK QUESTIONS FOR
7819 064334 000137 063734 JHP 224 ; NEXT DRIVE
7820 064340 062705 000170 414 ADD oC.SIZE,RS ; POINT TO NEXT CONTROLLER TABLE
7821 064344 005715 TST (RS) : IF MORE CONTROLLER TABLES,
71822 064346 001402 BEQ 424 i ASK QUESTIONS FOR
7823 064350 000137 063722 JHP a1 H NEXT CONTROLLER
7824 064354 424
7825 064354 000240 NOP ; (DBG] INSERT HALT FOR DEBUG
7826 064356 000207 RETURN
1827
1828 H
;g%g ; UNFORMATTED QUESTIONS
7831 064360 124 105 123 13T€0: .ASCIZ \TEST OVER THE ENTIRE DISK\
7832 064412 116 125 115 T3BES- .ASCIZ \NUMBER OF BEGIN/END SETS TO USE\
7833 064452 123 124 101 T3BEG: .ASCIZ \STARTING LBN\
7834 064467 105 116 104 7T3END: .ASCIZ \ENDING LBN\
7835 064502 104 101 124 T3PAT: .ASCIZ \DATA PATTERN TO USE\
7836 064526 115 117 104 7T3P16: .ASCIZ \MODIFY DATA PATTERN 16\
7837 064555 110 117 127 T3NWD: .ASCIZ \HOW MANY WORDS IN PATTERN 16\
;ggg 064612 104 101 124 T3WRD: .ASCIZ \DATA WORD \
;g:g H FORMATTED QUESTIONS
7842 064625 045 116 045 T3QHDR: .ASCIZ \NSATEST 3 HANUAL INTERVENTION QUESTIONS :%N\
7843 064701 045 116 045 T3QHED: .ASCIZ\®NSATHESE QUESTIONS REFER TO UNIT iD?iA CONTROLLER AT s%06%A DRIVE sD3sN\
7844 065011 045 101 114 INP28A: ,ASCIZ \SALIMITS - LO= 0, HI= 4294967295%N
7845 065054 045 101 111 INP28B: .ASCIZ \sAINVALID INPUT, TYPE DECIMAL HBER!N
;g:g 065123 045 101 111 INP28C: .gegIZ \$AINVALID INPUT, ENDING LBN LESS THAN STARTING LBNsN\
7848
7849 065210 ENDTST
06521 L10061:
065210 104401 TRAP CHETST
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HARDWARE PARAMETER CODING SECTION

000014

010000

000031

177774

001052

000000
000376

002130
065306
010000

103
127

.SBTTL HARDWARE PARAMETER CODING SECTION

+4

THE _HARDWARE PARAMETER CODING SECTION CONTAINS MACROS
THAT ARE USED BY THE SUPERVISOR TQ BUILD
MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
INTERPRETED B8Y THE SUPERVISOR AS DATA STRUCTURES. THE
MACROS ALLOW THE SUPERVISOR 70 ESTABLISH COMMUNICATIONS
WITH THE OPEPATOR.

P-TABLES. THE

BGNHRD
.WORD L10062-L $HARD/2

L$HARD: :

TABLE

ITEM H.IPR
ITEM H.DRV
ITEM H.PRM

N

;START A TABLE DEFINITION
<CSR ADDRESS>
<DRIVE NUMBER>
<PROGRAH PARAMETERS>

HM.WRT
END

L10062:

MSGIPR:
MSGLOR:
MSGCST:

== BIT12

GPRMA

ENDHRD
.EVEN

.ASCIZ
.ASCIZ
.ASCIZ
.EVEN

; WRITE ON CUSTOMER DATA AREA

??gégg.H.IPR.O.16000O,177774.YES; CSR ADDRESS OF CONTROLLER?
MSGIPR

TS$LOLIM

TS$HILIM

MSGLOR,H.DRV,D,-1,0.,254.,YES; DRIVE #?

T$CODE

HfGLDR

TSLOLIN

T$HILIM

HSGCST ,H.PRM HM WRT, YES ;
T$CODE

MSGCST
HM.WRT

WRITE ON CUSTOMER DATA AREA?

\CSR ADDRESS OF CONTROLLER\
\DRIVE &\
\WRITE ON CUSTOMER DATA AREA\
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;ggg .SBTTL SOFTWARE PARAMETER CODING SECTION
7888 ‘e
7889 THE SOFTWARE PARAMETER CODING SECTION CONTAINS MACROS

THAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES. THE

START A TABLE DEFINITION

size»

MANUAL INTERVENTION MODE
PRINT_SOFT ERRORS

PATTERN VERIFICATION ON READS
PATTERN VERIFICATION ON WRITES
VARIABLE LENGTH_TRANSFERS

ENABLE ERROR RETRIES
ECC
DRIVE

: RANDOMLY ACCESS
; DO DETERMINISTIC PHASE

PRINT HEADER

ENTER MANUAL INTERVENTION MOOE?

ERROR LIMIT?

7890 ;
7891 : MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
7892 : INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE
7893 ; MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS
7894 : WITH THE OPERATOR,
7895 -
7896
7897 065342 BGNSFT

065342 000061 .WORD L10063-L$SOFT/2

065344 L$SOFT: :
7898 065344 TABLE
7899 065344 ITEM SO.EL 2 <HARD ERROR LIMIt»
7900 065344 ITEM SO.TL 2 <TIME LIMIT CMINUTES)>
7901 065344 ITEM 50.SRI 2 <STATISTICAL REPORT INTERVAL>
7902 065344 ITEM S0.MTS 2 <MAXIMUM TRANSFER
;ggz 065344 ITEM S0.BIT 2 <SINGLE BIT ANSWERS>
7905 000001 SM.MAN == BITOQO ;
7906 000002 SM.PSE == BITOL ;
7907 000004 SM.PCK == BITO02 :
7908 000010 SM.CMP == BITO3 :
7909 000020 SM.VLT == BITO4 :
7910 000040 SM.EER == BITOS :
7911 000100 SM.ECC == BIT06 ;
7912 000200 SM.RAN == BITO7 :
7913 000400 SM.DET == BITO8 ;
;3{; 065344 END
7916 065344 DISPLAY S.HOR ;

065344 000003 WORD  T#CODE
7017 065346 065506 'NORD  S.HOR
7918 065350 GPRML S.MAN,SO.BIT,SM.MAN,YES ;

065350 004130 .HORD ~ T4CODE"

065352 065567 HORD  S.MAN
2019 065354 000001 'WORD  SM.MAN
7920 065356 GPRMD S.EL,SO.EL,D,-1,1.,-1.,YES;

065356 000052 .HORD ~ T$CODE

065360 065626 WORD  S.EL

065362 177777 WORD -1

065364 000001 "WORD  TSLOLIM
1921 065366 177777 "WORD  TSHILIM
7922 065370 GPRMD S.TL

065370 001052 .HORD ~ 'T4t0D

065372 065647 WORD S.TL

065374 177777 WORD -1

065376 000000 'WORD  THLOLIM

065400 177777 "WORD  THHILIM

7923

SEQ 0276
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7924 063402
065402
7925

7926 065414

7927
7928 065422
06

7929
7930 065430

7931
7932 065436

7933
7934 065444

7935
7936 065456

7937
7938 063464

7939
7940 065472

vmn

004130
065753
000002

004130
066005
000004

004130
066053
000010

004130
066122
000020

003052
066160
177777
000001
000200

004130
066220
000040

004130
066326
000400

GPRMD S.
.WOR

ENDSFT

.EER
14

DET
T

SEQ 0277
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.PCK, S0.BIT,SM.PCK, YES

T$CODE
S.PCK
SM.PCK

.CMP, S0 .BIT,SM.CMP, YES

T$CODE
S.CMP
SM.CHP

.WLT,S0.8IT,SM.VLT,YES

T$CODE

S.VLT

SH."

T$CODE

sinrs

TSLOLIM

TS$HILIM
S0.BIT,SM.EER, YES
DE

.ECC, S0.BIT,SM.ECC,YES
T$CODE

S.ECC
SM.ECC

.RAN, S0.BIT,SM.RAN, YES
T$CODE

S.RAN
SM.RAN

S0.BIT,SM.DET, YES
$CODE
S.DET
SM.DET

; PRINT SOFT ERRORS?

; PATTERN VERIFICATION ON READS?

; PATTERN VERIFICATION ON WRITES?

; VARIABLE LENGTH TRANSFERS?

.M15,50.M75,D,-1,1.,128.,YES; MAXIMUM TRANSFER SIZE?

; ENABLE ERROR RETRIES?

: USE ECC?

; RANDOMLY ACCESS DRIVE?

; DO DETERMINISTIC PHASE?




o i ]

SEQ 027
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.EVEN
7945 065506 L10063:
7946 065506 124 110 105 S.HOR: .ASCIZ \THE FOLLOWING QUESTIONS APPLY ONLY TO TEST 3:\
7947 065564 040 000 .ASCIZ
7948 065566 000 .BYTE
7949 065567 105 116 124 S.MAN: ASCIZ \ENTER MANUAL INTERVENTION MODEN
7950 065626 110 101 122 S.EL:  .ASCIZ \HARD ERROR LIMIT\
7951 065647 105 130 105 S.TL:  .ASCIZ \EXERCISER TIME LIMIT IN MINUTES\
7952 065707 115 111 116 S.SRI: .ASCIZ \MINUTES BETWEEN STATISTICAL REPORTS\
7953 065753 120 122 111 S.SSF: .ASCIZ \PRINT _SOFT_ERROR MESSAGES\
7354 066005 104 117 040 S.PCK: .ASCIZ \DO DATA PATTERN VERIFICATION ON READS\
7955 066053 104 117 040 S.CHMP:  ASCIZ \DQ DATA PATTERN VERIFICATION ON WRITES\
7956 066122 125 123 105 S.VLT: .ASCIZ \USE VARIABLE LENGTH TRANSFERS\
7957 066160 115 101 130 S.MTS: .ASCIZ \MAXIMUM TRANSFER SIZE IN BLOCKS
7958 066220 105 116 101 S.EER: .ASCIZ \ENABLE ERROR RETRIES\
7959 066245 105 116 101 S.ECC: .ASCIZ \ENABLE ECC DATA CORRECTION\
7960 066300 122 101 116 S.RAN: ASCIZ \RANDOMLY ACCESS DRIVE\
_7,325 066326 104 117 040 S.DET: EA%E%Z \DO DETERMINISTIC PHASE\
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SOFTWARE PARAMETER CODING SECTION

1965
7966
7967
7968
7969
7970 066356
7971 066356

7972
7973 066456

066456 066474
066460 000005
066462

7974

xx

THIS IS R PATCH AREA THAT SHOULD BE INCLUDED IN ALL DIAGNQSTICS.
THE SIZE IS ADJUSTED AS NEEDED.

$PATCH: :
BLKW 32,

LASTAD

.EVEN

.WORD TS$FREE

.WORD T$SIZE
L$LAST::

SEQ 0279
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SOFTWARE PARAMETER CODING SECTION

000000
066464 000003
7990 066466 172150

7996 000001

®e 9e ®s @t ®e @e B Wi we W
*
*

L10064 :

£10066:

HARDCODED P-TABLES MAY BE PLACED HERE BY USING THE SETUP MACROS.
THIS SECTION IS OPTIONAL AND SHOULD BE REMOVED IF IT IS NOT BEING
USED. CHANGE THE POINTER MACRO ARGUMENT TO REFLECT THE REMOVAL.

THE P-TABLES ARE DELIMITED BY THE “BGNSETUP* AND "ENDSSTgPaFHACROS.

THE "BGNSETUP” MACRO HAS ONE ARGUMENT WHICH IS THE NUMBE
P-TABLE ENTRIES. EACH ENTRY IS DELIMITED BY THE “BGNPTAB“ AND
"ENDPTAB” MACROS. NEITHER OF THESE MACROS REQUIRE AN ARGUMENT.

BGNSETUP 1

BGNPTAB

.WORD O

LHORD  L10066-./2-1

.WORD 172150 ; CSR ADDRESS

.WORD 0. ; DRIVE NUMBER

.WORD 0 ; WRITE COSTUMER DATA AREA
ENDPTAB
ENDSETUP
.END

SEQ 0280
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Symbol table
ACCESS 050306 BLOLWD 047616 C$CLEA= 000012 C.CBAS= 000072 DBGHMRD 023473
ADR = 000220 G BLDOME 051214 C$CLOS= 000035 C.CEND= 000074 DBGMWR 023526
ADRCNT 036350 BLDSTR 047552 C$CLP1= 000006 C.CINT= 000106 DBGONL 023304
ADRDAT 035160 BOE = 000400 G C4CPBF= 000074 C.CHBL= 000162 DBGRD 023616
ADRDRV 037152 BUFBA 004370 C$CPME= 000075 C.CMFL= 000160 DBGRSP 024132
ALOCHM 024322 BUFBLK 004374 C$CVEC= 000036 C.CPTR= 000070 DBGSCC 023174
AMAP 007544 BUFEA 004372 C$DCLN= 000044 C.CRED= 000152 DBGSND
AMAY 007505 BUFMPG 024702 C$DODU= 000051 C.CRNG= 000132 DBGSUC 023340
AMDU 007521 BUFSIZ 004376 C$0RPT= 000024 C.CTO = 000006 DBGWR 023650
ASSEMB= 000010 CALR3 053762 C$0U__= 000053 C.DRO = 000016 DEBUG = 000001
ATNACC 040032 CALR4 054006 C$EDIT= 000001 C.DR1 = 000020 DETDUN 0
ATNAVA 037742 CALRS 054136 C$ERDF= 000055 C DR2 = 000022 DETHDR 010341
ATNOUP 040002 CALR6 54270 C$ERHR= 000056 C.DR3 = 000024 DFPTBL 002134 ¢
ATNMSG 011147 CALR7 054424 C$ERRO= 000060 C.FLG = 000014 DIAGHC= 000000
AVAIL 050020 CALR8 054446 C$ERSF= 0000 C.IPR = 000000 DISK =
BADMEM 024310 CBUFF 003364 C$ERSO= 000057 C.JAD = 000012 DIVIDE 047256
BASLO 007403 CF.ATN= 000200 C$ESCA= 000010 C.JSR_ = 000010 DIVAB 047326
BASL1 007406 CF.CT0= 040000 C$ESEG= 000005 C.HSIZ= 000034 DRIVER 026426
BASL2 007437 CF.ERL= 020000 C$ESUB= 000003 C.NEXT= 000042 DRPCNT 73
BASNO 007254 CF.FAI= 100000 C$ETST= 000001 C.RBAS= 000100 UNT 027424
BASN1L 007300 CF .HSC= 000100 CHEXIT= 000032 C.REND= 000102 DTABS 002176
007330 CF.0TH= 000040 C$FREQ= 00101 C.RHDR= 000104 AVL= 100000
BASN3 007357 CF.RPL= 100000 CSFRHE= )001 C.RINT= 000110 DT.BES=
BCHI 004410 CF .SHD= 000002 C4GETB= )000 C.ROFF= 000036 T.CLR= 147000
B8CLO 06 CF.1..5= 000020 C4GETW= 00027 C.RPTR= 7 DT.CrP=
BELL = 000007 G CF.576= 00000 CSGMAN= )00043 C.RRNG= 000112 DT .DUN=
BESFIT 024570 CHKSTA 032332 C4GPHR= 000042 C.SIZE= 000170 DT.EOM= 002000
BFTOMM 025276 CLRRSP 026132 C4GPRI= 000040 C.STEP= 000030 DT.ONL= 001000
BITO = 000001 G CMDSIZ= S1 C$INIT= J00011 C.T8S8= 000166 DT .PRM=
BITO0 = 000001 G CMPHD 050360 C$INLP= 300020 C.T3SF= 000164 DT.UNT= 000077
BITO1 = 000002 G CNTINT 052220 CHMANI= (20050 C.T0 = 154 DT.WRT= 010000
BIT02 = 000004 G CNTRSD 002 CSMAP = (¢ 0102 C.T0OH_= 000156 = 001000
BIT03 = 000010 G CNTRSP 053252 CSMEM » 00L031 C.TPAT= 000040 D.BEC =
BITO04 = 000020 G CNTSRV 054502 G Ciwsy = 000103 C.TYPE= 000026 D.BES =
BIT0S = 000040 G CR = 000015 G Ctgb = 00003 C.UCNT= 000032 D.BGN1= 000006
BIT06 » 000100 G CRLF 010300 C$0PNR= 0000 C.UID_= 000060 D.BGN2= 000016
BIT07 = 000200 G CTRBS 22 C$0PNM= 000104 C.UNIT= 000002 D.BGN3= 000026
BITO8 = 000400 G CTLCHK 027140 C4PNTB= 000014 C.VEC = D.BGNA= 000036
BIT709 = 001000 G CTRLRS 0 C$PNTF= 000017 C.XFHR= D.BLKS= 000050
BIT1 = 000002 G CT.AVL= 100000 C$PNTS= 000016 C.XFHW= 000050 D.CCNT= 00
BIT10 = 002000 G CT.BRL= 007000 C4PNTX= 000015 C.XFLR= 000052 D.CERR= 000116
BIT11 = 004000 G CT.DET= 002000 C4PUTB= 000072 C.XFLWe 000044 D.DRV = 00
31712 = 01C000 G CT.0L = 004000 C$PUTH= 000073 C.XFMR= 000054 D.ECCC= 000120
BIT13 = 020000 G CT.DUN= C4QI0 = 000377 C.XFM= 000046 D.END1= 000012
BIT14 = 040000 G CT7.10C= 010000 C$RDBU= 000007 C25MSZ= 0000 D.END2= 000022
BIT1S = 100000 G CT.MRU= C$REFG= 000047 DBGACC 023404 D.END3= 000032
BIT2 = 000004 G C7.MSG= 020000 CSREL = 000077 DBGATN 023005 D.END4= 000042
BIT3 = 000010 G CT.UNT= 000077 C$RESE= 000033 DBGAVL 023245 D.HERR= 000112
BIT4 = 000020 G C7.VEC= 000777 C$PEVI= 000004 GC 04 D.LBN = Q0%u3¢
BITS +« 000040 G C4AU_ = 000052 CORFLA= 000021 DBGCMP 023562 D.SERR= 010114
BIT6 = 000100 G C$AUTO= 000061 C$RPT = 000025 DBGERS 40 D.SIZe= 000136
BIT7 = 000200 G C$BRK = 000022 C$SEFG= 000046 DBGFLG 022762 D.VID = 050122
BIT8 = 000400 G C$BSEG= 0000 C4SPRI= 000041 DBGGCS 023057 D.UNIT= G0O0GO2
8IT9 = 001000 G C48SUB= 000002 C$SVEC= 000037 DBGGUS 023127 D.VSN = 000132
BLANK 010221 C$CLCK= 00006¢ C$TOME= 000076 DBGINV 023033 D.WCNT=
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Symbol table

D.XFHA= 000102 ERROO6 017332 G F$SEG_= 000003 INITXX 062554 L$AU 062634 G
D.XFHC= 000119 ERROI4 017262 G F$SOFT= 000005 INIT1 060652 L$AUT 002070 G
D.XFHR= 000074 ERRO21 017452 G F$SRY = 000010 INIT2 061064 L$AUTO 062610 G
D.XFHW= 000066 ERRO22 017524 G F$SUB = 000002 INITS 061122 L$CCP 002106 G
D.XFLA= 000076 ERRO23 017606 G F$SW = 000014 INIT4 061140 LICLER 062612 G
D.XFLC= 000104 ERRO24 017770 G F$TEST= 000001 INITS 061506 L$CO 002032 G
D.XFLR= 000070 ERRO2S 020046 G F.HDR_ 004624 INIT6 061706 L$DEPO 002011 G
D.XFLW= 000C62 EPRO26 020126 G GCSTAT 050056 INIT? 062062 L$DESC 007162 G
D.XFMA= 000100 ERRO27 020210 G GETBC 045502 INP2BA 065011 L$DESP 002G76 G
D.XFMC= 000106 ERRO30 020246 G GETBES 046060 INP28B 065054 LSDEVP 002060 G
D.XFMR= 000072 ERRO31 020264 G GETBUF 024354 INP2BC 065123 L$DISP 002124 G
D.XFMW= 000064 ERRO32 020312 G GETLBN 045550 INVCHD 027744 LSCLY 002116 G
EF .BBR= 000200 ERRO33 020346 G GETME 025550 IPAT16= 000100 L$DTP 2040 G
EF .BB8U= 000100 ERRO34A 020402 G GTDRYT 047164 IREST = 000004 L$DTYP 2034 G
EF .CON= 000036 G ERRO3S 020454 G GT 045526 IS = 000100 G L$DU 062632 G
EF .LOG= 000040 ERRO37 020510 G GUSTAT 050114 ISTRT = 000010 L$nL 02072 G
EF .NEW= 000035 G ERRO38 020576 G GSCNTO= 000200 ITEMP = 000040 LSDVTY 007142 G
EF .PWR= 000034 G ERRO39 020714 G G$DELM= 000372 ITOA 047472 LS$EF 002052 G
EF .RES= 000037 G £RRO40 021016 G C401ISP= 000003 IXE = 004000 G L$ENVI 00 G
EF .SEX= 000020 ERRO4AL 021240 G GSEXCP= 000400 IS$AU_ = 000041 LSERRT 002156 G
EF.STA= 000040 G ERRO4A2 021462 G GSHILI= 000002 IS$AUTO= 000041 L$ETP 002102 G
F.XM = 000033 G ERROA3 021626 G G$LC_I= 000001 ISCLN = 000041 L$EXPL OO0 G
ENDACC 031004 ERROS0 021 ] G$NO_ = 000000 IsOU = 000041 LSEXPA 002064 G
ENDADR 027676 ERROS1 021706 G GSOFFS= 000400 I$HRD = 000041 L$EXPS 00 G
ENDAVL 030274 ERROS2 02 G G$OFSI= 000376 I$INIT= 1 L$HARD 065214 C
ENOCHMP 031600 ERROS3 022122 G G$PRMA= 000001 I$MOD = 000041 L$HIME 002120 G
ENDERS 031120 ERRO54 022236 G G$PRMD= 000002 I$MSG = 000041 L$HPCP 02016 G
ENDGCS 027774 ERRO60 022472 G G$PRM. = 000000 I$PRQT= L$HPTP 002022 G
ENDGUS 030152 ERRO61 022544 G GSRADA= 000140 ISPTAB= 000041 Ls$H 002134 G
ENDMRD 031240 ERR21A 017516 GSRADB= 0000 I$PUR = L$ICP 002104 G
ENOMWR 021510 ERR21E 017522 GIRADD» ISRPT = 000041 L$INIT 060364 G
ENDNUM 027630 ERR23A 017724 GSRADL= 000120 IS$SEG = 000041 LSLADP 002026 G
ENDONL 030364 ERR23B 017754 G$RADO= 000020 I$SETU= 000041 LSLAST 066462 G
ENORD 031720 EVL = Q0 G G$XFERs 000004 Ii5FT = 1 L$LOAD 002100 G
ENDSCC 030200 E$END = 002100 GSYES = 000010 I$SRY = 000041 LSLUN 002074 G
ENDSIZ= 000044 ES$LOAD= 000035 HISEED 002362 I$SUB = 1 LSHREV 002050 G
S 30714 FFREE 002166 HM.MRT= 010000 G I$TST =» 000041 $NAME 002700 G
ENOWR 032166 FMADR 002172 HOE = 100000 G JSJMP = 000167 L$PRIO 002)42 G
ERASE 050532 FMSIZ 002174 H.DRV = 000002 KW.BRL 002324 L$PROT 0603=s .
ERLSTA 022334 FSIZE 002170 H.IPR = 000000 KW.CSR 002322 L$PRT  002ii2 G
ERRBLK 002164 G FSAU_ = 15 H.PRM = 000004 KW.EL 002332 L$REPP 0Q0F G
ERRCNT 040112 F$AUTO= Q0002N B = 010000 G KW.HZ 002330 L$REV 002010 G
ERRDTE 040322 F$BGN = 00004 ICONT = 2 KW.0UT= 000105 G L$RPT 054534 G
ERRHMA 040216 FS$CLEA= 000007 IDIE = 040000 KW.VEC 0023 L$SOFT 065344 G
ERRLIM 010527 F$DU = 000016 IDU = 000040 G KW.60 0023 L$SPC 002056 G
ERRMSG 002162 G FS$END = 000041 ID = 010000 KWi1I 054512 G LSSPCP 0€2020 G
ER 002160 G F $HARD= 000004 IER = 020000 G F » 12 L$SPTP 002024 G
ERRSDE < 572 F¢Hd_ = 000013 L = 020000 LF.CUN= 000100 L$STA 002030 G
ERRSDI 040446 F$INIT= 000006 IFLAGS 002204 LF.SNR= 000001 L$SW 002144 G
ERRTYP 002156 G FsMP = 000050 = 100000 LF.SUC= 000200 L$TEST 002114 G
ERRVEC™ ] F$M0D = 000000 INITBL 002340 LOE = 040000 G LSTIML 002014 G
ERROO2 017056 G F4MSG_= 000011 INITWA 010725 LOSEED 002360 L$UNIT 002012 G

ERROO3 017124 G F$PROT= 000021 T8 010777 L = 000010 G L.BADR= 000030

ERROO4 017172 G F$PWR = 000017 INITWC 011044 L$ACP 002110 G L.CHVR= 000025

ERROOS 017240 G F$RPT = 000012 INITWD 010224 L$APT 002036 G L.CNTI= 000014
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.CRF = 000000
.CSVR= 000024
.EVNT= 000012
.FL5S= 000011
.FMT = 000010
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rn110 006570 P.UNFL= 000016 RSPEND 027554
PAT11 006634 P.UNIT= 000004 RSPERL 040036
PATIZ 006642 P.UNSZ= 00 RSPIN 027500
PATIZ 006706 P.UNTI= 000024 RSPSIZ= 000103
PATI& 006752 P.USVR= 000052 RSPSTR 006230
PATIS 006764 P.VRSN= 000014 RSP.ER 053226
PCBAD 004366 P.VSER= 000050 RSP.SU 053244
PCGOOD 004364 QOXMSZ= 0000 RSP.S1 053122
PKTSIZe Q50MSZ= 032413 RSP.52 053160
PNT = 001000 G RANDOM 0262 RSP.S3 0T3204
PRI = 002000 G READ 050556 RINALL 025606
PRIOO » G REINIT 053220 RTNHE

PRIOL = G RESET 053452 SA.BST= 000374
PRI02 = 000100 G RETBUF 025420 SA.CMD= 034000
PRIO3 = 000140 G RE.RFL= 000000 SA.CME= 000070

104 = 000200 G RE.RL = 000002 SA.CH]=

PRIOS = 000240 G RE.RP = 000006 SA.CNT= 000360
PRING = 000300 G RE.RV = 000004 SA.CTP= 003400
Pxi07 = 000340 G RG.FLG= 040000 SA.DI = 000400
P.ADBA» 000020 RG.OMN= 100000 SA.ERC= 003777
P.ADEA= 0000 RNGLEN= 000004 SA.ERR= 100000
P.8CNT= 000014 #2GPWR= 011000 SA.GO = 000001
P, = 000020 ANTHM 66 SA.INE= 000200
P.CHVR= 000023 RNTIM 010303 SA.INT= 000200
P.CMST= 000020 ARNTIME 053550 SA.LFC» 000002
P.CNTF= 000016 RNTHM 002270 SA.MCV= 000017
P.ENTI= 000024 RNTSS 002272 SA.MP = 000100
P.CPSP= 000042 RPTAF 002306 SA.MSE= 000007
P.CRF = 000000 RPTAV 002304 SA.MSG= 003400
p.gsva- 000022 RPTB 060001 SA MS1= 000400
P.CTMO= oooogg RPTCF 0023 SA.NV_= 002000
P.CYLS* 0000 RPTCYV 002310 SA.NVE= 000400
P'?!’"' RPTOED oso; SA.PRG= 000001
P.FBBK= RPTDES 056750 SA.QB = 001000
p.& Se 000011 RPTDEL 060007 SA.SM = 000040
P.GRPS= RP g SA.STE= 000200
P.HTM0= 0000 RPTDES 06014 SA.STP= 100000
P.LBN = 0000 RPTHOR 057 SA.S1 = 004000
P.MEDI= 000034 mx% 7623 sn.sg = 010000
P.M_UN* 000014 RPTI 7674 SA.S3 = G20000
P.MO0 = 0C0012 RPTIOE 057743 2”4 = 040000
P.0PCD= 000010 RPTIOL 057333 IST= 100000
P.OTAF= 000014 RPTI 327 ? SA.VCEs 000177
P.ABN = 00014 RPTI SA.VEC= 000177
P, '% 004 RPT SA. WS- 040000
P.RCIL- v0005? RPTLUN 002274 Scé 050210
P.RCTS= 0000 RPTMB SC.AQL= 000400
P.RGID= 0000 RPTIRF 29 SC. §5- 900200
P.RGOF= 000040 RPTRY 00 gs = 000340
P.SHSTs RPTSTA 2 .CME= 000440
P.SHINs RPTSTB 060341 sg OU= 000400
P.STS = 000012 TWF 002276 SC.CT0= 000040
P.TIME= 000024 RPTHY 002274 SC.0CD= ooogw
P.TRKS= 000044 RSPATN 037704 SC.DDE= 000340
P.UHVR= 000053 RSPCNT SC.OFI= 000550

" age 145-4

SC.DII-

SC.DIS= 00

SC.DSY=
SC.O0uP=
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SC.FCT=
SC.FOR=
SC.HDR=
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SEQ 0284




C7UDJAO UDASO A/KDASO-Q SUBSY E

Symbol table

S$LSYM= 010000
S.CMP 066053
S.DET 066326
S.ECC 066245
S.EER 066220
S.EL 065626
S.HOR 065506
S.MAN 065567
S.MTS 066160
S.PCK 066005
S.RAN 0663

S.SRI 065707
S.SSF 065753
S.TL 065647
S.VLT 066122
TAPE = 000400

Errors detected:
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000005 1251 041666 T3S4E 044044
000000 1252 041720 1355 044140
1717777 1252 042010 T3S5E 044274
010067 T25eN 041764 1356 044524
000005 1253 042050 T3S6E 045310
000003 1254 042122 1357 045410
177917 J254E 042204 ITED 064360
000001 T254N 042160 T3WARN 010625
0 1255 042216 TIWRD 064612
010051 1256 042306 T3W1 043166
010052 J256E 042402 T3W2 043634
010066 T256N 042364 T3W4 044352
010053 T2S6R 042412 T3WS 045366
010062 1257 042440 UAM = 0002G0
010000 T2S7¢€ 25 UF.CMR= "00001
010050 T2S5IN 042536 UF .Cmes 000002
010042 T2S7R 042564 UF . TA= 040000
000001 1258 042612 UF.I'MV= 000200
010047 T2S8E 0426 UF.RPL= 100000
010065 T2SBR 042702 UF . SCH= 004900
010046 TaWi 042026 UF.SCL= 002000
010063 T2W2 0422 UF .WBN= 0001
010045 T2W3 042416 UF .WPH= 020000
010057 Tou4 042570 UF .WPS= 0}
010001 13 063304 G UF.576= 00
010061 T3BEG (C€4452 UTEST 002210
006242 T3BES 064412 USOMSZ= 036413
062636 G T30SP 042706 VECSAV

040716 T 064467 [ 053652
041164 T3L1E 043162 WCHNGD 002356
041474 T3L2E 043630 WRITE 050646
041560 TIL3E 044134 XBHW 016457
062664 TIL4E 044346 XFCE 016543
040734 TILSE 045362 XFERPK ¢
063116 TIL6E 045476 U 016743
040764 ) 064555 XFRUA 017013
041052 T3PAT 064502 XMSG1 018612
041212 T3PGEN 042736 XMSG2 016647
041300 6 064526 XSA 016705
041500 3QMDR 064625 XSAE 0
041170 T3QHED 064701 XSTA 016423
041416 T3QUES 063520 X$ALWA=

062652 1350 042766 X$FALS= C00040
063130 734 043026 ~$0FFSs

063212 6 1 043060 X$TRUE= 000020
041564 T3S2E 043150 X14A 011750
042022 T352N 043124 X148 12044
042260 1353 043350 X14C 012126
041616 T3S3C 043534 X2 011511
041646 T354 043656 X224 012175

(RW,I,GBL,ABS,0VR)
(RW,I,LCL,REL,CON)

X61
$PATCE:

016077
066356 G

— — -

SEQ CerS
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Symbol tsble

ses Asgembler statistics

Work file reeds:
Work file writes:
S'ze of work file:
S'ze of core pool:
Operating system:

407

396
37386 Words ( 147 Pages)
19372 Words ( 74 Paaes)

RSX-11M/PLUS (Under VAX/YMS)

Elspsed time: 00:10:16.25
ZUDJAQ.BIC,ZUDJAO/CR/-SP=SVCA1R . MLB/ML,ZUDJAO . MEM, ZUDJAO .MAC
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