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1 GENERAL INFORMATION
1.1 Progrsa Abstract

The TUB1 PDPll Data Rel . ability program will exercise the
TUS]1 wnd establish the performance quality of each unit through the
sccusulation of statistics. Predetermined sequences of operations
willi permit reed and write compat:bility (Media Intcrchangettest|n9)

and dete reliability testing. This program will be designed to run .n
e PDPl1 XXDP+ environment.

The "ata Relisb:lity program will detect functional faults, but
will not provide diagnostic isolation to the field replaceable unit.

The POP11 TUB1 Dsta Relisbility program s intended for the
following users:

Quality and user audit functions,
FAET at our various facilities,

Field service personnel,

Hh W N e

DEC customers who choose to provide their own msintenance.

Program uses include but are not limited to the follow.ng:

1. Determination of a unit's spec fic performance (error rate)

2. Fault detection,

3. Repair verification,

4. Installation ver fication,

S. Preventive maintenance software tool.

This progrem will exercise up to 4 TUBl's in a round-robin
manner. It will require 28KW of memory. One default pass will be
when a tepe cartridge (600') has been started at the beginning of tape
(B0T) merker and has passed all available tape to the end of tape
(EQT) marker over the tape head. twice. One End Of Pass (EOP) will
require approximately 1 hour and 10 minutes for eachk unit under test.

1.2 Runtime Environment Requirements

Run time environment requirements include:
1. XXDP+ Diagnostic Supervisor
2. PDP1i family CPU,
3. 28KW of memory,

SEQ 3
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4.
5.
6.
7.

an XXDP Load Dev:ce.

Console Terminal.

1 to 4 TUB] drives with controllers,
1 scratch tape / TUBL

1.3 Related Documents And Stendards

The

TUB1 Dete Relisbility program will run under the XXDP.

operating system, and will be Supervisor compatible. The program,
with the supervisor will run on all POP1l processors.

1.4

the

This program will conform to the following documents:

-~ OO N e W e

EL-ENDIA-11 "PDPl]l Diagnostic Design Guide",

POP Diagnostic Quality Assurance Checklist,

Software Development Policies And Procedures Manual,

DEC Std 100,

UNIBUS/Q-bus Storage Systems Port Spec Version 2.1

Magnetic Tepe Mass Storage Control Protocol Spec Version 1.6

Mass Storage Control Protocol Spec Version 1.2

Pass/Fail Criteria

A unit under test will not pass the data relisbility mode of
testing

test
1.

-

if ?ny of the following error condilions have occurred during
cycle:

Any irrecoversble write errors detected as documented in the
TU31 product specification,

AG‘ irrecoverable read errors detected as documented in the
TUB1 product specification,

Irrecoverable hardware errors have occurred,

CRC recoverable read errors which exceed TBD errors in 10 to
the 1ith bits read

ECC recoverable read errors which exceed TBD errors in 10 to
the 1ith bits read

SEQ &
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If less then the required cata has been trensferred, the
confidence that the unit has met the srror rate 1s diminished. That
is to say if the program i1s run in & auick verify mode, the unit may
be accepted as error free but only with a low degree of confidence.

1.5 Deste Compare Function

The time required to perform 100% software data comparisons s
entirely prohibitive for streaming tape drives. This problem s
further exacerbated by the asynchronous nature of command execution
under TMSCP end program size limitations which dictate the allocation
of a single read deta buffer.

To minimize the impact of all this, tests 2 and 3 (the only tests
which will perform software deta compares) will do softwere date
compares on every 4th record. To avoid the problem of performing dats
compares on 8 dynamic read buffer, 3 records will be read from tape
using the Access command.

1.6 Restrictions

This program is not intended for use as an isolation tool to
detect a fault to the single Field Replaceable Unit (FRU). As such,
it will not co tain scope oops for that purpose. The parameter
selection process, discussed later in this document, is meant to be
used only for functional fault detection and unit isolation.

SEQ 5
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2 OPERATING INSTRUCTIONS
2.1 User Dislogue

The folloming user Jislogue will be provided b{ the disgnostic to
sllom the operator to establish certain operstional parameters of the

progrem.

2.2 Hardware Questions

This set of questions must be answered by operator when the
progrem is first started.

CHANGE HARDMARE (L) ? no oefault
NUMBER OF UNITS (D) ?

witlT x x = Number of unit the p-teble is
TKIP ADDRESS (0) 774500 ? being built for,
T/7HMSCP UNIT NUMBER (0) 0 ?

Unit specific prompting will continue for a maximum of 4 times,
depending on the users response to the "NUMBER OF UNITS" question.

2.2.1 Definition O0f Hardware Questions -

CHANGE HARDWARE - If you want to change the hardware p-table to be
used in the testing this question must be answered yes. This question
must be answered with a yes on the initial start of the program.

NUMBER OF UNITS - Number of units to test in decimal.
IKIP ADDRESS - The base address for this unit.

T/MSCP UNIT NUMBER - The unit number of the controller board as
specified by MSCP.

2.3 Software Questions

Answaring of the software questions is always optional. Default
values for a specific question can be obtained simply by typing a

<CR>.
CHANGE SW (L) ? no default

ENABLE TIME OF DAY CLOCK (LY N ?
INPUT HOUR IN 24 HOUR FORMAT (OMIT
INPUT MINUTES (OMIT LEADING ZERO)

CHANGE CONTROLLER PARAMETERS (L) N
ENABLE CONTROLLER ERROR CORRECTION
ENABLE CONTROLLER ERROR RECOVERY (L
ENRBLE PAD BLOCKING (L) Y ?

CHANGE PRINTING PARAMETERS (L) N ?
ENABLE SOFT ERROR REPORT PRINTING (L) N ?

Ng ZERO) (DO) 0O ?
?

SEQ 6
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ENABLE READ SOFT ERRORS OWLY (L) ?
CLEAR MEDIA TABLE ON EVERY PASS (L) N ?
ENABLE PRINTING OF MEDIA DEFECTS TABLE (L
ENABLE PROGRAM VARIABLES OURMP ON ERROR (L
ENABLE CLEAR STATS ON FATAL ERROR (L ?
CHANGE TEST PARAMETERS (L) N ?
DATA PATTERN (D) O ?

RUN TEST 3 ONLY (L) Y ?

ENABLE DATA COMPARES IN TEST 5
ENABLE PRINT READ BUFFER IN TE
CHANGE COMMAND SEQUENCE (L) N

~
4

L)Yy
(

o +o}

(L)
ST S5 N ?
?

2.3.1 Definition Of Software Questions -

ENABLE TIME OF DAY CLOCK (L) N ?

The default is to not ensble the clock. This question allows the
operated to start a program ciock to track time on a 24 hour basis
during the running of the progrem, The clock will remain fairly
sccurate as long as the progres is running. An¥ time you stop the
progrem the clock will stop running It is therefore necessary to
reset the time whenever the program is started.

INPUT HOUR IN 24 HOUR FORMAT (OMIT LEADING ZERQS) (D) O ?

Input the hour in 8 decimal number leaving cff any lesding zeros.

INPUT MINUTES (OMIT LEADING ZEROS) L) O ?

Input the minutes in a decimal number les ing off any leading zeros.

CHANGE CONTROLLER PARAMETERS (L) N ?

The default answer {(no) prohibits the asking of the controller
parameter gquestions. To change the controller parameters type a Y.

ENABLE CONTROLLER ERROR CORRECTION (L) Y 7

If snswered “yes’ (default) the program will ensbie the controller's
arror correction algorithms for read errors.

ENABLE CONTROLLER ERROR RECOVERY (L) Y ?

If snswered “"yes"” (defasult) the progrem will ensble the controller's
error recovery algorithms for write and read errors.

ENABLE PAD BLOCKING (L) Y ?

S€EQ 7
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If snswered “yes” (defsult) the program will ensble the contrciler s
ped blocking algorithas to essist in stresming

CHANGE PRINTING PARAMETERS (L) N ?

The default snswer {(no) prohibits the asking of the printing parameter
questions. To change the printing parameters type a Y

ENABLE SOFT ERROR REPORTS (L) N ?

The defasult answer (no) inhibits the printing, but not the tallying of
soft errors as reported by the subsystem. Answering the question
"ves” will result in detailed error reports on the terminel for each
recoversble data error.

ENABLE READ SOFT ERRORS ONLY (L) N 7

This question will only be ssked when the above question is answered
no. This question allows the operstor to enable print outs on read
softtorrors only. The default enswer is to 'nhibit all soft error
printouts.

CLEAR MEDIA TABLE ON EVERY PASS (L) N ?

The default enswer (no) sllows the tellying of media defects over
multiple passes. By answering the question yes, the operator can then
print the table on every pass and see how the defects are affected by
passing over the haads.

ENABLE PRINTING OF MEDIA DEFECTS TABLE (L) N ?

The default answer (no) inhibits the printing, but not the tallying of
medin defects as reported in the soft error reports by the subsystem,
If the default snswer is used the table may still be printed by giving
the PRINT commend at the supervisor prompt (DS>) after the termination
of the program. Answering the question "yes” will cause the printing
of the table after every pess snd after a control C (C) is issued.

ENABLE CLEAR STATS ON FATAL ERROR (L) N 7

The default snswer (no) allows the accusulation of stetistics from
pass to pass. An enswer of “yes” results in the clesring of a devices
statistical matrix following eny error that results in the unit's
being dropped from the test sequence for the rest of the current pass.
This sction is intended for use primarily by Springfield volume
sanufac.uring.

ENABLE PROGRAM VARIABLES DUMP ON FARTAL ERPOR (L) N ?

StEQ 8




LY

PARAMETER CODING

2L BIPLLELLIRLLLLRBBLLIAMARLRARARDAMLL
LG Lt Kb L0 4t St 4t T QD B RO I A RO A D A0 A\ 10t 0t bt ook et ot 1t (ot un bt
RSP RIP W OQODB OGN =OQE PR WUN O

P X
L ¥ 3
=

> b
Py T ¥
s

F ¥
o h
~i i

» b
'y
S

MACRO Y05.02 Mondey 26 Aug 85 09:54 Page 5-3

This guestion is intended as @ grogr-n snd subsystea debug tool.
Anpwering the guesti:on '{es' will couse the program to print out the
contents of spproxisately 1K words of critical memory locstions. This
is @ tise conpuming process and this question should be defeulted
under ordinary circumstences.

CHANGE TESY PARAMETERS (L) N 7

The defeult senswer (no) prohibits the asking of the test parssester
quesstions. To change the test paremeters type a Y.

DATA PATTERN (0) 0 ?

This guestion allows the user to select & dete pattern from the table
of petterns provided by the progrem. (See the Data Pattern section
below.) The default snswer, "0", causes the program to cycle through
all the data patterns. Answering the question with a number from 1-5
will ceuses the program to use that pettern only. A number higher
then S mill cause the question to be repeated.

RUN TEST 3 ONMLY (L) Vv ?

Answering this question “Y" (defeult) will sutomatically cause the
progrem to run test 3 only; i.e., it will no longer be necos.art to
use the /TES:3 switch to the start commend. Plesse note that his
question wmill effectively override the /TES: switch if the user
wishes to run a test other than 3. That is, if the user wants to run
test 4 he muat specify the /TES:4 switch AND snswer this question “N”,

ENABLE DATA COMPARES IN TEST 5 (LD N ?

The default snswar (no) disallows the data compere function during
test S. This would have to be the case when running with s truly
unknown tepe. The option (yes) is given to the operator so that when
e t is written in a known menner using this progrem the operator
can ther run test 5 using dats compares.

ENABLE PRINT READ BUFFFR IN TEST 5 (L) N ?

Answaring this question “yes” will ceusec @ printout of all daeta read
from tepe in test 5. The dete will be presented on a record basis.
This is & time consumi orocess, end this question should be
defaulted except in specisl cewves.

CHANGE COMMAND fEQUENCE (L) N 7
Answering this question "Y” will cause the progrem to prompt the user

for & sequence of commands to be used in Test 7. (See Test 7 below.)
1€ defaulted, this is the last software question asked.

SEQ 9
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2.4 Conversstion Mode Test Guestions

Anower : of these question is optional. These questions will
not be ask unless the operator has answered the CHANGE COMMAND
SEQUENCE gquestion uith a yes. A total of seven commands ®may be
entered by the oparstor.

Test 7 is intended to give the user the ability to c¢reate a
epecific seauence of commends. Note that Test 7 will not support the
entire TMSCP commend repertoire, it is limited primarily to the tape
motion coamends. To run Test 7. the user must issue @ STA/TES:7 end
nust snswer "Run Test 3 Only” with a N(J). The user sust also enswer
“Chenge Command Segquence” with a Y (yes). Understand that the progrea
does not check for legality of command sequences issued by the user,
the onus is on the user to perfora this check.

The following questions will be asked by the program to prompt
the user for his i1nput.

CMD/1 (0) 160 ?

The user snters the octel value for the desired commend from the list
shown below. Please note that the command values are those defined by
the dnog@::tic. not by TMSCP. The default value for the first command
it B rew: .

DATA PATTERN (0) 1 ?

The user should enter the octal value of the desired dats pattern from
the table of patterns shown sbove. If the command does not use a dete
pattern, any number entered here is ignored.

PATTERN @ DESCRIPTION

nnnnnnnnnnnnnnnnnnnn

ROTATE THROUGH ALL OATA PATTERNS
ALL 1'S

AL 0'S
WORSY-CASE MM PEAK SHIFT (110)
ALTERNATE 1'5 AND 0’S

RANDOM DATA

M PEAX SHIFT (1110)
COMBINATION OF PATTERN 3 AND S
NO DATA PATTERN USED

ITEM COUNT (BYTE, RECORD, OBJECT) (D) 0 ?

The purpose of this field veries with the type of command. For
example, for write and read comsends. the user may specify the record
size, in decimal bytes. If the commsend is @ reposition commend, the

user way specify the number of records. ngocts or file marks. There
are 2lso twe special cosmends prov: ded wh: use this velue in unique

§«lﬁmﬁum|—-o

SEQ 10
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woys. For s brench cosmend. the user would 1fy the commend nuaber
to which {(she uwishes to branch. For the deley commend., the value
entered here 3 the relative delay length., with larger nusbers
MW deleys. User exper mentat:on mey be requ:red to
produce ired deley.

ITERATION COUNT (D) 1 ?

This Pield allows the user to wspecify how mzmtiu. the command
should be issued before the progras issues next command. The
velue is entered in decimal.

Additional Commends

This same sequence of four questions will be repeated up to 6 more
times. ellowing the retor to create s command teble with seven
unique commande. The only noticeable difference in guestion format is
that each tise the commend question is ssked, its relative position in
the Test 7 commend table is identified.

2.5 Allowsble Commends

*
The follo-iv? commands sre supported by Test 7. Plesse remember
that the octal velues sre defined by the program end have no numericel
correlation to TMSCP command opcodes. Also note that the disgnostic
doss not check for legality of the velue entered or for valid commend
sequences. Uperstor error in either of these cases could result in
bizerre Emr-n behavior,

Octel Description
10 RO Read forward
20 w Mrite
30 Cre Compare host data
40 ACC Accese
50 SPL Spece records
b3 SCR Space records reverse
60 SKP Skip tepe marks
61 SKR Skip t:e marke reverse
70 $PO Space ts
71 SPR Space objects reverse
100 WM Write tape mark
160 REW Rewing .
300 8r Aranch - item count specifies destinetion
310 oLy Deley - item count specifies releative delay
L& END End of saqguence - necesssry if sequence hes

less then 7 commends

2.6 Supervieor Run Tiss fFlage

Thie r-o,ru will support all of the POP1l Disgnostic Supervisor
flags oxco:t or those sentionsd here.

LOE - Loop or Error - This flag will not be supported by this progres,

$€Q 11
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Dete relisbility progrems do not lend thesselves to splementst on of
error loess.

IDR - Ieh:bit Drap Units - This flag will mot be wsupported b; this
progran dus to the devices sequentisl operet.on. If an error of fatal
utmtw“mm-aﬂnﬂismmto continue TUNING 0
any sseningful wey.

S€Q 12
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;.0,3 3 ERROR IDWFORMATION
;zx 3.1 Error Raporting
59 TOR provides s veriety of iaforaation :n ts error printouts,
394 sost of which is eelf-explaneatory. The following information e
%g intended to cler:fy certain ssssages and sbbreviations used
i
L 2/ 3.2 Commands
601 All error printouts will contain 8 field indiceting the commend
w; on which the error was detected. Refer to the TNSCP epecification for
&0 deotoiled deecriptions of these cosmands. Alse., pleass note that
mm coamends curtently used by TKDR are indicated by en asterisk.
60’ RDs read
60 WRTs write
:gs ow compere host dats
ACCe eccens .
410 SPCe recorde (position)
611 SKPe ipt serks (position)
ﬂi SP0« space objects (position)
1) WTMe write taspe mark
614 ERS erasr
613 ERG erese peo
‘1’ AVi e availuble
§1 ONL » onling
61: sat unit charscteristics
é REMs rewind (position)
ABO sbort
GCS« gst command status
’ GUSe get unit stetus L
SCCe oet controller characteristics

The following two “commends” are used by TKDR for epeciel
purposss and are not actually sent as commands to the subsystes:

N null - used by progrem to while waiting for lest responses
to real commands

INT initialize - used by progres to invoke the UB-Port init
seqence

SO OPOe

5.3 TYype Of Evror

Esch error sessage includes one line of text intended to describe
the ty:o of error detected. There are three distinct sources of
information used by the progres to genarate the text -n:s-s the
stetus field of sn end packet; an error log gecket; progren
deotected error conditions.

3.4 Status Errors

{g!g'..'

5

1]
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These messages are derived from the status field of an end packet
and correspond directly to the status codes as Jefined in the THSCP

specification,

Invalid command issued
Command aborted

Unit offline

Unit available error
Unit write protected
Data compare error

Data error

Host buffer access error
Controller error

Drive error

Formatter error

80T encountered

Tepe mark encountered
Data record truncated
Position lost

Serious exception
Logical EOT encountered

3.5 Error Log Packets

Certain messages will be generated as a result of receiving the
"diagnostic mode” error log packet.

Retriable Data

Hard CRC

Data Underrun

Data Overrun

ECC Corrected

CRC Error on ECC Block

3.6 Program Detected Error Conditions

In addition to reporting errors detected by the subsystem, TKDR
may generate additional error reports based on problems it detects.
These error conditions are presented and defined here.

Invalid status received - the contents of the status field of an end
agt;t is not & valid status as defined by

Port-detected error - examination of the SA register indicated an
error condition exists within the controller

Program command timeout - the program received no end packet from the
sugsystem within the predefined command time-
out.

Response out of sequence - the program received an end packet for a
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sequential command other than the oldest out-
standing command.

Port initialization failed - the port failed to make an expected step
transition during the UQ-Port init sequence.

Software data compare the program’s dats compare routine detected a
miscomparison of resd data to expected date.

Record length short - the data record read from tape was shorter than

the record length expected.
3.7 Orive Errors

On occurrence of a Drive Error, status code of 13(8), the error
log packet will now contain a status code which is the drive error
bate as returned by the drive. This value will be placed in the DRV
CODE fiela of the error log packet.

Te understand the precise nature of the error condition it will
be necessary to correlate the value presented in the printout against
the table below.

Octesl Hex Description

1 01 Write lock violation

2 02 Drive fault

4 04 Communication exception (timeout, etc.)

6 06 Wrong track error (F0110uin? a turnaround)

10 08 No cable or drive powered off

20 10 Synchronization failure write/read

23 13

44 22

45 23

47 27
201 8l Failure to load to BOT
202 82 Failure to unlocad tape into cartridge
203 83 General motor or tach failure
204 84 Motor A failure
205 8% Motor B failure
206 86 Drive lost control of tape or bad tach
207 87 Excessive drag in tape transport
210 88 Failure to stop tape or remain stopped
1l 89 Cartridge insert error
212 8A Cartridge extract error
213 a8 CU attempted to move tape with drive in error
214 ac Deceleration timecut error
215 80 Second sttempt to balance reels in init failed
220 30 8155 RAM memory failure in self-test
221 91 8155 timer failure
222 92 Read amplit (Hd 1) too low in calibrate
223 93 Read amplit (Hd 2) too low in calibrate
225 95 £07T sensed in R/MW/S
226 96 80T sensed in R/W/S
227 97 Drive block address overflow

SEQ 15
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230
231
231
233
234
235
236
237
240
241
242
243
244
245
246
247

250
251
252

98 Drive block address underflow

99 Servo error - excetsive speed variations

9A Failure in tracking currently not used

98 Command error - not recognized

9C Illegal command - incompatible with drive state
9D Write lock error

SE Write gate at wrong time

oF No write gate for calibration track write

RO Error sensing cal track 1 - bad head?

Al Error sensing cal track 2 - bad head?

R2 Detect.on of edges of cal trk 1 out of spec
A3 Detection of edges of cal trk 2 out of spec
A4 Offeset of cal trk 2 from 1 is too great

RS Search for bottom edge of tape failed

A6 Bottom tape edge tolerance error

A7 Drive is overheating

A8 No current in LED of BOT sensor (cable?)

A9 Hall switch sense lines Motor A questionable
AA Tachometer failure

3.8 Hard Error Reports

Hard error reports, if not wuser disabled, will be generated

anytime an error recovery process does not successfully complete.

Hard Error reports will typically be of the following format:

CZTU1 HRD ERR 00014 ON UNIT 00 TST 003 SuB 000 PC: 020460
HARD DATA ERROR

COMMAND: RD T/MSCP UNIT: 000(0)
PASS: 1(D) DATA PAT: 01(0)
RECORD BYTE COUNT: 457(D)

0BJECT CNT : 000000026352(0)

RESPOMNSE PACKET

HIGH WORD LOW WORD
000000(0) 026532(0)
000000(0) 000000:0)
000050(0) 010240(0)
000000(0) 000733(0)
000000(0G) 000000(0)
000000(0) 000000(0)
000000(0) 000000(0)
0000600(0) 001413(0)
000000(0) 000733(0)
NOTE

Some error reports will not include a Response Facket
field. For example a Command Timeout Error, by
definition, results only when no response to a command
has been received prior to expiration of the programs
watch dog timer.

SEQ 16
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3.9 Soft Error Reports

Soft error reports, if not user dissbled, will be generated
anytime an error recovery process is successful. The soft error
report will include the number of retries necessary in order to
successfully complete the current operation. Soft Error reports will
typically be of the following format:

CZTULl SFT RD ERR 00014 ON UNIT 00 TST 003 SuB 000 PC: 020460
ECC RECOVERED DATR ERROR

CCMMAND: RO T/MSCP UNIT: 000(0)

PASS: 1(D) DATA PAT: 01(0)

OBJECT CNT : 000000026352(0)

TAP 0BJ CNT: 000000026352(0)

TRK NUM: 6(D) LEVEL: o(D) RETRIES: 1(D)
LOG BLK NUM: 0(D) PHYS BLK NUM: 9932(D)
DRV CODE: 000(0) ORV FLGS: 041(0)
DRV STATE: 000000(J) INTERN STATUS: 002(0)
TAP CNT O: z27(0) TAP CNT 1: 015(0)
TAP CNT 2: 035(0) RD/WR STATE: 000000(0)

OPER FLGS: 000000(0)

SEQ 17
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4 PERFORMANCE AND PROGRESS REPDRTS
4.1 Stetistics Matrix

READ WRITE
CH 1 CH 2 CH 1 CH

SOFT DATA ERRORS
RETRY RECOVERED
ECC CORRECTED

HARD DATA ERRORS

CRC ON ECC BLOCK

DATA COMPARE ERRORS X

DATA UNDERRUN N.A,

DATA OVERRUN

MISPOSITIONS

OTHERS X

TIMES DROPPED X

BYTES WRITTEN X, XXX, XXX, XXX

BYTES READ X, XXX, XXX, XXX

TRK PHY BLK HWR HRD SWR SRD

0 26 0 0
0 2474 0 0
1 126 0 0
1 10374 0 o

3 2 XK

3 € X
Z zz Z
e M+ .
>» »p» >

>

00 OO

1
1
1
1

4.2 Read Error Definition

1.

SOFT DATA ERRORS

0 Retry Corrected - ECC disabled or repositioning was
required because >1 block in ECC group was bad.

0 ECC Corrected - CRC error occurred on data block but ECC
has corrected it

Herd Data Errors - Maximum retries exhausted and data not
recovered.

CRC Error on ECC Block - Deta was read successfully, but CRC
error occurred

Data Compare - No hardware detected errors, but the data
compare failed. on an associated ECC block.

Data Overrun - The controller did not have sufficient buffer
space for read datea.

SEQ 18
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899
900

901
902
903
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4.3 Mrite Error Definition

Retry Recovered - Operational write algorithm wes enabled and
controller successfully recovered from a write error. (In
this case. media-induced write errors will appear in this

category.)

Hard Date Errors - Hrite retries exhausted and block not
successfully written.

Underrun - Controller ran out of write data blocks prior to o
record boundary.

4.4 Miscellaneous

Mispusitions - Times the drive lost position on tape.

Others - This is a tally of all errors not specifically
called out in the error matrix.

Times Dropped - Times the drive has been dropped by the
program,

SEQ 19
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S TEST DESCRIPTIONS
5.1 Test 1 Besic Function Test

This test will execute a subset of the available commands on the
unit under test. It serves as a quick verif; test to ascertain that
the unit can move tape and write/read predictably, without error. The
subset of legal commands will be issued in a coherent manner.
The testing sequence, perforned once will be as follows:

1. Execute online

Rewind to ensure that tepe is at BOT,

Write two tapemarks, just after B80T,

Space forward to LEOT,

2.
3.
4., Backspace two tapemarks,
S.
6. Rewind,

7. MWrite, using increasing byte counts, rotating through all
data patterns, using decreasing file lengths. Files to be
separated by tape marks.

o

Write LEDT after previous sequence,
Rewind,

10. Read records of the first file,

11. Space records over the second and third files,
12. Space objects over the fourth file,

13. Read reczrds of the fifth file,

14, Skip reverse over four tape marks,

1S. Skip forward one tape mark,

16. Read the second file set,

17. Spesce objects over the third record set,
18. Read the fourth record set,

19. Spece objects to LEOT,

20. Spece objects reverse to Just after 807,
21. Skip four tape marks,

22. Space records over the fourth record set,

SEQ 20
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gg; 23. Skip a tape marik,

ggg 28. Read the sixth record set,

ggg 2S5. Skip two tape marks,

ggg 26. Space objects reverse to the end of the second file set,

ggg 27. Skip a tape mark,

gg; 28. Read the third file set,

996 29. Rewind t .

997 'nd tape

998

999 5.2 Test 2 Quick Verify Read/Hrite Test

1000

1001

%88% This test rewinds the tape, then executes the following sequence:

1004 1. Write record set,

100%

1006 2. Write LEOT,

1007

1008 3. Rewind,

1009

ig%g 4. Reposition to just written record set,
ig{g 5. Read the current record set,

{8{; 6. Skip to LEQT,

1016 for S iterations or until fatal error is encountered. This test
1017 permits retries, fixed record length (4096 bytes decimal), fixed
1018 number of records/set (250), and predetermined data patterns. This
%853 test will execute in a round-robin manner.
1021

iggz 5.3 Test 3 Complex Read/Write Test

1023

iggg This test rewinds the tape, and executes the following sequence:
1028 1. UWrite N records,

1029

1030 2. Mrite a tape mark,

1031

{g%% 3. Repeat 1 and 2 until EOT is reached,

{83; 4. \Mrite 2 tape marks (LEOT),

1036 5. Rewind,

1037

{833 6. Resd N records,

1040 7. Space 1 record (should see unexpected tape mark)
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8. Repeat 6 and 7 until LEOT.

Numsber of records (N), and record size will be rendomly selected.
This sequence will permit hardware retries, if enabled by the
operator. This test will run until EOT, LEOT or fatal error e
d:tectedé All data peatterns including rendox deta will be used in
this test,.

S.4 Test 4 Mrite Interchange Tape

This test will remind the tape, then write until EQOT or e fatal
error i3 encountered. This test will keep track of the number of
records and Files written. If a fatal error is encountered, a messe

will report it, the tape on the unit will be rewound. and the un?:
prevented from executing further write operations.

5.5 Test S Read Unknown Tape
This test will rewind a tape, then read until EOT, LEOT or fatal
error is encountered,. This test will keep track of the number of
records and files read. If a fatal error is encountered, o messuge
will report it, the tape on the unit will be rewound. and the unmit
prevented from executing further resd operations.
NOTE

Tests 4 and 5 cen be used to perform a media

interchange test for multiple drives. The program

will not attempt to meke any determination as to

whether the unit that wrote the tape or the unit
reading the tape is at fault for any errors.

5.6 Test 6 Start/Stop UWrite/Read Test

This test reminds the tape., then executes the following sequence:
1. Urite record set, stopping between each record,
Write a tape mark,
Repeat steps one and two until two tracks nave been written,
Write LEOT,
Rewind,
. Read the record set stopping between each record,

Skip a tape mark,

® N 00 Vb N

Repeat -*.:ps six and seven until LEQOT is detected,

SEQ 22
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9. Rewind.

Until fatal error is encountered. This test permits retries, fixed
record 1 th (8096 bytes decimal), fixed number of records/set (250).
ond predetermined deta patterns. This test will execute in @
round-robin manner.

33

5.7 Test 7 Conversation Test

Conversation mode will run with or without error reports. The
user can select. from a list of commands. a sequence which can be used
to emulete 8 known fa:iure mode. Between commands, the user cen
specify unique delays, ranging from 10 to 250 ms. The user can follow
each tepe command wil integer values, the first indicating the
byte/record/file count and the secend indicating the & of repetitions
necessary for that command.

.TITLE PROGRAM HEADER AND TABLES
.SBTTL PROGRAM HEADER

OB OB O k= ~d = b OO O O O O O Gl A B e s b oo it et P o O
[ 3T F . 30 F TF %Y gel¥-T. ] ﬂﬂh@vﬂl“ﬂ@ﬂbumwegg -43323338

o o o it Pt e s Pt P P P e b et e P e P Pt P it i o P P i [t s T s (et (s P (b (e P e s
0 i i 3t Pt s i st U o ik o s i (it s e i s it s o s e P Pt P (o oo Pl Rt s s e

000000 .ENABL ABS,AMA
.DSABL. GBL
002000 . = 2000
002000 8GNMOD
s e
; THE PROGRAM HEADER IS THE INTERFACE BETWEEN
;: THE DIAGNOSTIC PROGRAM AMD THE SUPERVISOR.
002000 POINTER BGNSW,BGNSFT,BGNRPT ,ERRTBL ,BGNDU,BGNSETUP
002000 HEADER CZTUl1.A,0,15000,1.0
002000 LSNAME ; ; ;DIAGNOSTIC NAME
002000 103 .ASCIXI /C/
002001 132 LASCII 72/
002002 124 .ASCII 71/
002003 125 LASCIYI su/
002004 061 LASCIY 7Y/
00200% 000 BYTE O
002106 000 .BYTE O
002007 000 .BYTE O
002010 L$REV:: ;REVISION LEVEL
002010 101 .ASCII sA/
002011 L$OEPOD: : ;0
002011 060 .ASCII rs0/
002012 LSUNIT:: ;:NUMBER OF UNITS
002012 000001 . WORD T$PTHYV

002014 LETIML:: ;LONGEST TEST TIME




pROLRAN HEADER
PEnGRAM HEADER

002014
002016
002016
002020
002020
002022
002022
002024

AMD TABLES

015000
046500
0463566
002210
002216
110740

004
000

000000
000000

002200
034536
000000
000000
000000
040270
000000
002142
104033
013166
036644
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LSHPCP: :

LeSPCP - )

LIHPTP:

LeSPYP: :
LSLADP: :

LSSTA::
L$CO: :

LIOTYP:
LSAPT: .
LSDTP: :

2

L$PRIO: :

LIENVI::

-

LIEXPL::

LSMREY:

LSEF::

L$SPC: .

LSDEVYP: :
LSREPP: :

LIEXPS:
LS$EXPS:
LSAUT: -
L$DUT: :
LSLUN::

LSDESP: :
LSLOAD: :

LIETP: ;
LSICP::

-

5 5

-

-

SEEIREEBRAERES

© 00 MHO O O ©

* * L]

L

558

IR L

(-1 -]
<=
i
mm

o

15000

:POINTER TO H. M. QUES.
L $HARD

sPOINTER TO S.W. QUES.
L$SOFT

;PTR. TO DEF. H.W. PTABLE
LIt

:PTR. T0 S.wW. PTABLE
Le$Su

;DIAG. END ADDRESS
LSLASTY
0 ;RESERVED FOR APT STATS
o
L ;DIAGNOSTIC TYPE

:APT EXPANSION
iPTR, TO DISPATCH TABLE

LSOISPATCH
:DIAGNOSTIC RUN PRIORITY

;EXPANSION WORD

;SVC REV AND EDIT @
$REVISION

$EOIT
;:DIAG. EVENT FLAGS

; POINTER YO DEVICE TYPE LIST
L$OVTYP
;:PTR. 7O REPORT CODE
LSRPT
0
0
0
LsDU
0

+PTR. TO ADD UNIT CODE

;PTR. TO DROP UNIT COOE

;LUN FOR EXERCISERS TO FILL

;POINTER TO DIAG. DESCRIPTION
L$DESC

:GENERATE SPECIAL AUTOLOAD EMT
E4LOAD

sPOINTER TO ERRTSL

L$ERRTEL
1PTR. 7O INIT COOE
L$INIY

;:FLAGS DESCRIBE HOW IT WAS SETUP

SEQ 2¢
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FROGRAM HEADEPR ke o )

002106 LSCCP: : :PTR. TO CLEAN-UP (ODE
002106 037760 .MORD LSCLEAN

002110 LSACP: : ;PTR. TO AJTO CODE
002110 ¢377%6 . WORD LSAUTO

002182 LIPRT: : ;PTR. TO PROTECTY TABLE
002112 020640 . MORD L SPROT

002114 LOTESY:: :TEST MUMBER

002114 000000 LMORD ©

002116 LSOLY:: :DELAY COUNT

002116 000000 .MRU 0

002120 LIMINME: : PTR. TO HIGH MENM
02120 000000 LMORD O




FROGRAM MEADER AMD TABLES

DISPATCH TABLE

[
it
-

T ieh et Pt Gt e it
ot Pet ok Pt it it
23322

S e
:n—&-
L -}
St 3

oot Tk oo g o
A WS RIAG RS
200080

R rs O

1203

040304
042626
04

043314
046116

103

124

132

123
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124

070

.SBYTL DISPATON TABLE

"*IME DISPATCH TABLE CONTAINS THE STARTING AGORESS OF EACH TEST
‘ 1T IS USED BY TME SUPERVISOR TO DISPATCH TO EACN TEST

4 - -

*

DISPATCN 7
. MORO 7
LIDISPATOM:
. HORO T1
. WORD 72
. WORO T3
. MORD T4
. MORD 15
.WORD 16
. WMORD T
OESCRIPY <CITULRD TUS81 DATA RELIAB TEST»>
LSDESC: :

ASCIZ /CZTULIAC TuSl OARTA RELIAB TEST/
.EVEN

|
s NAMES OF DEVICES SUPPORTED 8Y PROGRAM
L ]

DEVIYP «Tuf)»
LSDVTYP: :

LASCIZ sSTuSis

.EVEN

SEQ 2¢
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DEFAULT HARDWARE P-TABLE

1207 .SBTTL OEFAULT HARDWARE P TABLE
1208
1209 ive
1210 : THE DEFAULT HARDWARE P-TABLE CONTAINS DEFAULT VALUES OF
1211 ; THE TEST-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE
%gig ;s IS IDENTICAL TO THE STRUCTURE OF THE HARDWARE P TABLES.
1214
1215 002206 BGNMHW DFPTBL
002206 000002 .WORD L10000-Ls$HUW/2
002210 LéMW: :
002210 DFPTBL::
1216
1217 002210 174500 174500 : TKIP ADDRESS
ig%g 002212 000000 0 ; T/ZMSCP UNIT NUMBER
1220 002214 ENDHW

002214 L10000:




PROSRAM HEADER AND TABLES

SOF TWARE P-TABLE

1222
1223
1224

002214
002214
002216
002216

002216
002217
002220
002221
002222

002223
002224
002225
002226

002227
002230
002231

002232

002232
002233

002234
002235
002236
002237

002240
00224*
002242
002244

002246
002247
002250
002252

002254
002255
002256
002260

002262
002263
002264
002266

000042

000
00
000
000
000

000
001
001
001

000
000
001

000
000

000
000
001
000

160
000
Q00000
000001

020
007
004000
000310

100
000
000000
000002

061
000
000000
000002
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.SBTTL SOFTWARE P TABLE

R
; THE SOFTWARE P TABLE CONTAINS THE VALUES OF THE PROGRAM
; PARAMETERS THAT CAN BE CHANGED BY THE OPERATOR.

BGNSW SFPTBL
.WORD L10001 L$SW/2
L$SW::

SFPTBL: -
CLOCK: : .BYTE O ;ENABLE TIME OF DAY CLOCK
HOURS: : .BYTE 0O ;HOURS FOR TIME OF DAY CLOCK
MINUTE: : .BYTE O ;MINUTES FOR TIME OF DAY CLOCK
SECOND: : .BYTE O :SECONDS FOR TIME OF DAY CLOCK
SUBSEC: : .BYTE 0 : SUBSECONDS FOR TIME OF DAY CLOCK
CONTPA: : .BYTE O : CHANGE CONTROLLER PARARMETERS
SERCOR: : .BYTE 1 ;ENABLE ERROR CORRECTION FLAG
SERREC: : .BYTE 1 ;ENABLE ERROR RECOVERY FLAG
DENSITY:: .BYTE 1 s INITIAL TEST DENSITY (GCR)
PANTPA: : .BYTE O ;:CHANGE PRINT PARAMETERS
SOERRP: : .BYTE 0 ;ENABLE SOFT ERROR REPORT FLAG
RDSOER: : .BYTE 1 ;ENABLE READ S0FT ERRORS ONLY
T7TBL:: ; COMMAND TABLE TOP 6
NOCLR: : .BYTE O ;ENABLE CLEAR STATS ON FATAL ERROR
DMPFLG: : .BYTE © ; ENABLE PROGRAM TABLE DUMP ON ERROR
TESTPA: : .BYTE O ; CHANGE TEST PARAMETERS
PATERN: : .BYTE O ; CHANGE DATA PATTERN
TSCMP: : .BYTE 1 ;ENABLE DATA COMPARES IN TEST 5
CHGFLG:: .BYTE 0 ; CHANGE CMD SEQ TABLE FLAG
T7CMD1: .BYTE REW :REWIND

.BYTE  NULPAT

.WORD O

.WORD 1
T7CMDe: .BYTE MR ;WRITE RECORDS

.BYTE  PATY

WORD  2048.

.WORD  200.
T7CMD3: .BYTE WTM ;WRITE TAPE MARK

.BYTE  NULPAT

.WORD 0

.MORD 2
T7CMD4 : .BYTE SKR ; SKIP TAPE MARKS REVERSE

.BYTE  NULPAT

.WORD O

.WORD 2

SEQ 28
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SOF TWARE P-TABLE

1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1268
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300

1301
1302

002270
002271
002272
002274

002276
002277
002300
002302

002304
002305
002306
002310

002312
002313
002314
002316
002320
002322
002322

002322

160
000
000000
000001

010
007
004000
000310

060
000
000001
000002

160
000
000000
C00001

177777
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T7CMDS:

T7CMD6 :

T7CMD7:

TT7END:

ENDSUW
L10001:

ENDMOD

.BYTE
.BYTE
.WORD
.WORD

.BYTE
.BYTE
.WORD
.WORD

.BYTE
.BYTE
.WORD
.WORD

.BYTE
.BYTE
.WORD
. WORD

.WORD
.EVEN

REW
NULPAT
0

1

RD
PAT7
2048,
200.

SKP
NULFAT
1

2

REW
NULPAT
0

1

-1

:REWIND

;:READ RECORDS

; SKIP TAPE MARK

;s REWIND

SEQ 29
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SOF TWARE P-TABLE

1305
1316 .TITLE GLOBAL AREAS
igég .SBTTL GLOBAL EQUATES SECTION
1393 002322 BGNMOD
1395
1396 ;/t\/a\/-\lt\/t\/t\/o\/t\/-\/-\/t\/t\/-\/t\/o\/a\/t\/-\/a\/t\/-\/-\/-\/s\
1397 ; 1.0 SUPERVISOR DEFINED LITERALS
1%33 A A A YN AV YA AV AV YA AVA AV AV AVE AVE AVE AV AVA AVE AVA AV AYA M
1
1400
1401 Iy
1402 ; THE GLOBAL EQUATES SECTION CONTAINS PROGRAM EQUATES THAT
1403 ; ARE USED IN MORE THAN ONE TEST.
1404 i--
1405
1406 002322 EQUALS
; BIT DIFINITIONS
100000 BIT15== 100000
040000 8ITi4== 40000
020000 8IT13== 20000
010000 BITi2== 10000
004000 BIT1il== 4000
002000 B8IT10== 2000
001000 8IT09== 1000
000400 8IT08== 400 -
000200 BITO7== 200 -
6020100 BIT06~= 100
000040 8IT0S»== 40 -
000020 BITO4== 20
000010 B8IT03== 10
000004 BIT02== 4
000002 BITO1== 2
000001 B8IT00== 1}
001000 B8IT9== BIT09
000400 8IT8== B8IT08
000200 8IT7s= BITO?
000100 BIT6== BITO6
000040 8I1S== BITO5
000020 BIT4== BITO4A
000010 BIT3== BITO03
000004 BIT2== BIT02
000002 BITi== BITO1
000001 BITO== BIT0O
: EVENT FLAG DEFINITIONS
H EF32:EF17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION
H ; BIT POSITION IN SECOND STATUS WORD
000040 EF.START == 32. : (100000) START COMMAND WAS ISSUED
000037 EF .RESTART == 31. : (040000) RESTART COMMAND WAS ISSUED
000036 EF .CONTINUE== 30. ; (020000) CONTINUE COMMAND WAS ISSUED
000035 EF .NEW== 29. : (010000) A NEW PASS HAS BEEN STARTED




GLOBAL

1407

AREAS
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GLOBAL EQUATES SECTION

000034

000340
000300
000240
000200
000140
000100
000040
000000

000004
000010
000020
€00040
000100
000200
000400
001000
002000
004000
010000
020000
040000
100000

EF .PWR==

: PRIORITY LEVEL DEFINITIONS

PRIO7==

340
PRIO6== 300
PRIOS== 240
PRIOA== 200
PRIO3== 140
PRIO2== 100
PRIO1== 40
PRIOO== O
:OPERATOR FLAG BITS
3
EVL == 4
LOT== 10
ADR == 20
I0U== 40
ISR== 100
UAM == 200
BOE== 400
PNT== 1000
PRI== 2000
IXE=» 4000
IBE== 10000
IER== 20000
LOE== 40000
HOE == 100000

; (004000) A POWER-FAIL/POMER UP OCCURRED

SEQ 31
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GLOBAL EQUATES SECTION

1409

1410

1411 1/78\/E\/E\/E\/S\/ O\ AN/ E\/O\/ &N/ &\/ U\ A\/ RN/ &\ S\ O\ AN/ NS e\ o\ /AN e\ /&N
1412 ;: 2.0 TMSCP COMMAND LITERALS

1413 /‘\/i\/t\/t\/t\/‘\/t\/t\lt\/‘\/t\/‘\/t\/‘\/t\/t\/t\/t\/t\/t\/t\/t\/‘\/.\
1414

1415 s 2.1 COMMAND PACKET OPCODES

1416 000001 OP ABQ == 01 ;: ABORT COMMAND

1417 000020 OP.ACC == 20 s ACCESS COMMAND

1418 000010 OP.AVL == 10 ; AVAILABLE COMMAND

1419 000040 OP.CMP == 40 ; COMPARE HOST DATA COMMAND
1420 000013 OP.DAP == 13 ;DETERMINE ACCESS PATH COMMAND
1421 000022 OP.ERS == 22 ;:ERASE COMMAND

1422 000926 OP.ERG == 26 sERASE GAP COMMAND

1423 000002 OP.GCS == 02 ;GET COMMAND STATUS COMMAND
1424 000003 OP.GUS == 03 1GET UNIT STATUS COMMAND

1425 000011 OP.ONL == 11 : ONLINE COMMAND

1426 000041 0oP.RD == 41 ;:READ COMMAND

1427 000045 CP.REP == 45 REPOSITION COMMAND

1428 C00004 OP.SCC == o4 :SET CONTROLLER CHARACTERISTICS COMMAND
1429 000012 OP.SUC == 12 :SET UNIT CHARACTERISTICS COMMAND
1430 000042 OP.WR == 42 :HRITE COMMAND

1431 000044 OP.WTH == 44 ;WRITE TAPE MARK COMMAND

1432 000200 OP.END == 200 ;END MESSAGE FLAG

1433 000100 OP.AVA == 100 ;AVAILABLE ATTENTION MESSAGE
{:gg 000102 OP.ACP == 102 ;ACCESS PATH ATTENTION MESSAGE
1436 ; 2.2 COMMAND MODIF IERS

1437 040000 MD.CMP == 040000 ; COMPARE

1438 020000 MD.CSE == 020000 sCLEAR SERICUS EXCEPTION

1439 001000 MD.SEC == 001000 : SUPPRESS ERROR CORRECTION
1440 000400 MD.SER == 000400 : SUPPRESS ERROR RECOVERY

144) 000200 MD.OLE == 000200 :DETECT LEOT

1442 000100 MD.IMM == 000100 ; IMMEDIATE

1443 000040 MD.EXC =- 000040 :EXCLUSIVE ACCESS

1444 000020 MD.UNL == 000020 :UNLOAD

1445 000010 MD.REV == 000010 ;s REVERSE

1446 000004 MD.OBC == 000004 :0BJECT COUNT

1447 00004 MD.SWP == 000004 ;SET WRITE PROTECT

1448 000002 MD.RWD == 000002 ;s REWIND

1449 000002 MD.ALL == 000002 ;ALL CLASS DRIVERS

1450 000001 MD.SPD == 000001 ;: SPEED

}:gé 000001 MD.NXU == 000001 sNEXT UNIT

1453 ; 2.3 GENERIC COHHAND PACKET OFFSETS

1454 000000 P.CRF == :COMMAND REFERENCE NUMBER

14558 000004 P.UNIT == 4 sUNIT NUMBER

1456 000010 P.OPCD == 10 ;DPCODE

1457 000012 P.MOD am 12 ;MODIFIERS

1458 000014 P.BCNT == 14 ;BYTE COUNT

itgg 000020 P.BUFF == 20 .BUFFER DESCRIPTOR

1461 ; 2.4 ABORT AND GET COMMAND STATUS OFFSETS PACKET OFFSETS
}:g% 000014 P.OTRF == :OUTSTANDING COMMAND REFERENCE NUMBER
1464 ; 2.5 ONLINC AND SET UNIT CHARACTERISTICS PACKET OFFSETS
1465 000014 P.UNFL == sUNIT FLAGS
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1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
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000034
000040
000042

000014
000020

000014

000024
000034

P.DVPM

A

.FORM

P.SPED

OV Ve

VOV UO-

2.6

.REDD
. THGC

2.7

. VRSN
.CNTF
.HTMO
. TIME
.CTPM
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== 34 ;DEVICE DEPENDENT PARAMETERS
== 40 IFORHAT

== 42 : SPEED

REPOSITION COMMAND PACKETY OFFSETS

== 14 ;RECORD/0BJECT COUNT

ok 20 TAPE MARK COUNT

SET CONTROLLER CHARACTERISTICS PACKET OFFSETS

== 14 ;MSCP VERSION

== 16 ; CUNTROLLER FLAGS

== 20 :HOST TIMEOUT

== 24 ;QUAD-WORD TIME AND DATE

== 34 ;CONTROLLER DEPENDENT PARAMETERS

SEQ 33
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1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1300
1301
1502
1503
1504
1305
1506
1507
1508
1309
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
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GLOBAL EQUATES SECTION

000040
000020
000010

000200
000100
000040
000920

020000
020000
010000
€00200
000040
000002
000001

000000
000004
000010
000011
000012
000014

000034
000040

000014
000020

000014
000016
000024
000034
000040
000042
000044
000050
000051
000052
000053

000044
000050

/t\/-\/t\/-\/t\/t\/t\/a\ln\lt\/o\lt\/t\/t\/t\/-\/t\/o\lt\/o\/o\lt\/o\/o\

: 3.0

TMSCP END PACKET LITERALS

;/t\/t\/t\/n\/t\/t\/t\/t\/o\/n\/-\/t\lt\lt\lt\la\lt\/a\/t\/t\/t\/o\lt\lt\

; 3.1

EF .LOG
EF .SEX
EF .EOQT

; 3.2

CF.ATN
CF .MS5C
CF.OTH
CF.THS

)
W

. WPH
.VSU
. HPS
.RMV
.VS§S
.CMu
L] CHR

3.4
.CRF
JUNIT
.0PCD
.FLGS
.S7S
.BCNT

3.5

.POS
.TRBC

3.6
.OTRF
.CHST

3.7
.MLUN
LUNFL
JUNTI
.MEDI
.FORM
.SPED
.FMEM
.CSVR
.CHVR
.USVR
. UHVR

3.8
.MXUWR
.NREC

AASAARMEE T LT

VO~ -

VVVOVVOUVOVOVOVOO: VO~

O Qe

END PACKET FLAGS

== 000040 :ERROR LOG GENERATED

== 000020 ; SERIOUS EXCEPTION

== 000010 1EOT ENCOUNTERED

CONTROLLER FLAGS

=s 000200 ;ENABLE ATTENTION INTERUPTS

== 000100 ;ENABLE MISCELLANEOUS ERROR LOG MESSAGES
= 000040 ;ENABLE OTHER HOSTS ERROR LOG MESSAGES
.= 000020 :ENABLE THIS HOSTS ERROR LOG MESSAGES
UNIT FLAGS

== 020000 ;WRITE PROTECT (HARDWARE)

s 020000 ; VARIABLE SPEED UNIT

"= 010000 ; SOFTWARE WRITE PROTECT

== 000200 :REMOVABLE MEDIA

== 000040 ; VARIABLE SPEED MODE SUPPRESSION

== 000002 ; COMPARE WRITES

== 000001 ; COMPARE READS

GENERIC END MESSAGE OFFSETS

== 0 ; COMMAND REFERENCE NUMBER

= 4 ;UNIT NUMBER

=s 10 ; ENDCODE

=2 11 :END MESSAGE FLAGS

b 12 : STATUS

== 14 :BYTE COUNT

ACCESS,COMPARE HOST DATA,READ,REPOSITION,WRITE, -
AND WRITE TAPE MAR¥ END MESSAGE OFFSETS

== 34 ;POSITION (OBJECT COUNT)
== 40 : TRPE RECORD BYTE COUNT
GET COMMAND STATUS END PACKET OFFSETS
14 :OUTSTANDING COMMAND REFERENCE NUMBER
o 20 ; COMMAND STATUS
GET UNIT STATUS END MESSAGE OFFSETS
== 14 sMULTI-UNIT CODE
= 16 ;UNIT FLAGS
.= 24 ;UNTT IDENTIFIER
== 34 ;MEDIA IDENTIFIER
== 40 ; TAPE FORMAT
== 42 ; SPEED
ax 44 ;FORMAT MENU
= 50 ; CONTROLLER SOFTWARE VERSION
as 51 ;: CONTROLLER HARDWARE VERSION
== 52 ;UNIT SOFTWARE VERSION
a= 53 ;UNIT HAROWARE VERSION
OP.ONL, OP.AVL AND OP.SUC MESSAGE OFFSETS
aa 44 ;MAXIMUM WRITE RECORD SIZE
== 50 :NOISE RECORD

SEQ 34
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1539
1540
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000014
000020

000014
000016
000020
000024

O V==

VUV~

3.9

.RCSK
. TMSK

3.10

. VRSN
.CNTF
.HTHO
.TIME

REPOSITION MESSAGE OFFSETS

se 14 ;:RECORDS SKIPPED

as 20 : TAPE MARKS SKIPPED

SET CONTROLLER CHARACTERISTICS MESSAGE OFFSETS
== ;MSCP VERSION

== 16 : CONTROLLER FLAGS

== 20 ;HOST TIMEQUT

«a 24 :QUAD-WORD TIME AND DATE

SEQ 35
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1550
1551

MACR0 Y05.02 Monday 26-Aug-85 09:54 Pege 15

000000
000001
000005

000200
000100
000001

000001
000002
000004
000010

000000
000004
000006
000010
000011
000012
000C14
000024
000025
000026
000030
000030
000040
000041
000042

;/t\/A\/-\/t\/t\/t\/t\/-\/t\/t\/t\/t\/t\/t\/t\/c\/o\/t\/-\/-\/-\/a\/-\/a\

. 4.0

ERROR LOG LITERALS

;/t\/t\/t\/.\/t\/‘\/‘\/‘\/t\/t\/t\/t\/‘\/l\/t\/‘\/t\/t\/t\/l\/t\/‘\/.\/t\

: 4.1
FM.CNT
FM.BAD
FM.TPE

; 4.2

LF.SUC
LF.CON
LF.SNR

; 4.3
TF .800
TF.PE

TF.GCR
TF .BLK

ngoOM
mxx-
DHTMA
4

ommm S
Z<C X

~AZCO D
-0 ~i

O
wn
<
P+

CHVR

g5

reeerreeceerrrrrrerrerrrrrrrrererrerr e
(]
1

ERROR LOG MESSAGE FORMAT CODES

== 000000 ;CONTROLLER ERRORS

= 000001 :HOST MEMORY ACCESS ERRORS WiTH BUS ADDRESS
== 000005 ; TAPE TRANSFER ERRORS

ERROR LOG MESSAGE FLAGS

== 000200 ;OPERATION SUCCESSFUL

== 000100 tOPERATION CONTINUING

s 000001 ; SEQUENCE NUMBER REQUEST
TAPE FORMAT FLAG VALUES

=u 000001 :NRZI 800 BPI

== 000002 ;PHASE ENCODED 1600 BPI

e 000004 ;GROUP CODED RECORDING 6250 BPI
== 000010 ;6667 BPI

ERROR LOG MESSAGE OFFSETS

== 0 ;COMMAND REFERENCE NUMBER

== 4 ;UNIT NUMBER

== 6 : SEQUENCE NUMBER

as 10 ; FORMAT

= 11 ;ERROR LOG MESSAGE FLAGS

wa 12 :EVENT CODES

== 14 ; CONTROLLER ID

== 24 ;CONTROLLER SOFTWARE VERSION
== 25 ; CONTROLLER HARDWARE VERSION
== 26 ;MULTI UNIT CODE

== 30 ;UNIT ID

= 30 ;:BUS ADORESS

== 40 ;UNIT SOFTWARE VERSION

== 41 ;UNIT HARDWARE VERSION

== 42 iRETRY LEVEL

=w 42 :FORMAT DEPENDENT

s 43 sRETRY COUNT FOR THE CURRENT LEVEL
== 44 BGAP COWT

== 44 : VOLUME SERIAL NUMBER

== 44 1+ TAPE OBJECT COUNT

== 50 :STI INFORMATION

== 50 ;FORMATTER HARDWARE VERSION
== 51 ;FORMATTER SOF TWARE VERSION
== S ;CONTROLLER INTERNAL STATUS
a= 53 ;DRIVE ERROR CODE

v 54 ;DRIVE STATE FLAGS

== 55 ;LOGICAL TRACK NUMBER

== 56 ;PHYSICAL BLOCK NUMBER

== 60 ;LOGICAL BLOCK NUMBER

= 61 ;TAPE COUNT O

L 62 ; TAPE COUNT 1

== 63 ; TAPE COUNT 2

== 64 ;:DRIVE STATE

ax 66 ;READ/WRITE STATE

.= 70 ; OPERATION FLAGS

SEQ 36




GLOBAL AREAS

MACRO Y05.02 Mondey 26-Rug-85 09:54 Page 15 1

GLOBAL EQUATES SECTION

1607
1608
1609
1610
1611
1612

000213
000350

STATUS Agg EVENT CODES

40

~NrnBLEO

; STATUS/EVENT CODE MASK
: SUB-CODE MULTIPLIER

: SUCCESS

; INVALID COMMAND

: COMMAND ABORTED
;UNIT-OFFLINE
;UNIT-AVAILABLE

;MEDIA FORMAT ERROR
;WRITE PROTECTED

; COMPARE ERROR

;DATA ERROR

;HOST BUFFER ACCESS ERROR
; CONTROLLER ERROR
;DRIVE ERROR

:FORMATTER ERROR

:BOT ENCOUNTERED

; TAPE MARK ENCOUNTERED
;RECORT DATA TRUNCATED
sPOSITION LOST

: SERIOUS EXCEPTION
;LEQT DEVECTED

; INTERNAL DIAGNOSTIC MESSAGE
:UNIT ALREADY ONLINE

iLONG GAP ENCOUNTERED

:DATA SYNC TIMEOUT

; COMM CHANNEL TIMEQUTY

;ORIVE COMMANO TIMEOQUT

:CONTROLLER DECTECTED TRANSMISICN ERROR
; CORRECTABLE ERROR

; INTERNAL INCONSISTENCY ERROR

:SOFT ERROR

;HARD ERROR

:UNRECORVERABLE DATA ERROR

S5€Q 37
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EQUATES SECTION

/a\/o\/c\/a\/-\/o\!o\/c\l.\la\l.\lt\l.\lo\lt\lo\lo\lo\lo\lo\I.\lo\!t\Io\

350

PROGRAM DEFIMED LIVERALS

;I‘\I‘\/C\/t\l‘\It\IO\/.\I.\/O\IO\I‘\I‘\I‘\I.\I.\IO\II\/.\’O\I.\I.\l0\Il\

i 5.1
ERR

TKSA BIT ODEFINITIONS
s 100000

:ERROR

.= 004000 ;STEP 1
L L 000001 160
.- 111400 ;TUBL STEP 1 RESPONSE
DRIVE IN USE TABLE BIT DEFINITYIONS

000001 1DRIVE AVAILABLE
s 000002 :NIVE NOT READY
e 000004 sDRIVE AT EQT
L 000010 ;:DRIVE OROPPED
e 000020 :CRIVE FAILED
I/0 STATUS MESSAGES
' 0 :SUCCESSFUL COMMAND TRANSMISSION
=x BIT1S :NEW RESPONSE RECEIVED
.= 81714 {ERROR LLOG PACKET RECEIVED
=s BITiS ;INSUFFICIENT CREDIT TO POST COMMAND

on 1. :GCS RESPONSE NEVER CAME BACK

el 2. ;CONTROLLER HUNG

sz 3 ;PORT DETECTED ERROR

ws 4, ;CONTROLLER TIME OUT

=e 2 :COMMAND RETURNED IN WRONG SEQUENCE
7

e ;ERROR DURING INITIALIZATION
on : ILLEGAL COMMAND

RESPONSE CONDITION CODES
- 000001 :RESPONSE HANDLED SUCCESSFULLY

== 000002 : SERIOUS EXCEPTION CGNOITION
- 000004 :SYSTEM FATAL ERROR ABORY PROGRAM
U/@ PORT LITERALS

.e BIT1S 1DESCRIPTOR OWNERSHIP BIT

o 81714 ;DESCRIPTOR INTERUPT FLAG BIT
.- BITO7 IMMEDIATE COMMAND FLAG
PROGRAM LITERA.C

ke 177546 {LINE CLOCK REGISTER ADDRESS
b 1233 i RANDOM GENERATOR SEED

"a 7622 ;RANDOM GENERATOR SEED

LE 0 ; RANDOM GENERATOR SEED

ns 0 sNO DATA PATTERN NEEDEOD

ok 0 ;RANDOH BYTE COUNI

e 81%92. sMAXIMUM BUFFER SIZE

.= 20. ;HINIMUM BUFFER SIZE

= 0 ;RANDOM ITERATION COUNT

e 2000 :HAXIM ITERATION SET

" 100. tMINIMUM JTERATION SET

sALL 1‘ S DATA PATTERN

:ALL 0'S DATA PATTERN

sUOﬂS" CASE MFM DATA PATTERN
;ALTERNATING 1°'S AND O’ _
;RANDOM DATA PATTERN

»e
-
L B
-8
L 2

B e

SEQ 38
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1748

e s A~

000006
000007
000010
600200
200062
QOOO0O0
000000
1717776
1777177
004716
000004

000001

000001
000002
000004
000010
000020
C00040
000100

B oai o

05 %2
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PATE - &
PATY == 7
EMNDPAT s 8.
ALPAT == 200
W‘ISEQ -w 2
HSTIND o= o
MSCPYR = 0
LOBYTE == -2
HIBYTE == 1
THEMD  -e 2510.
N aw &
ONE e 1
. S.7 ERROR MASKING LITERALS
LEDB oo 000001
RDTE == 000002
SEXB == 000004
™ e 000010
WRE == 000020
AVLB == 000040
ONMB == 000100
5.8 ERROR TYPE LITERALS
SYSFAT e
DEVFAT == ?
HARD = 2
SOFT == 3
STATUS == H
5.9 BIT VALUES FOR LUN FLAG
tNTOON == 000001
SEREXC =» 000002
NOTALY == 000004
EOTPR  oe 000010
0DOFLG == 000020
MNTBLOV == 000040
ECCFLG o= 000100
RETFLG o= 000200
{PROGRA
TORFL = 000001
NCLKFL =+ 000002
TONTFL =« 000004
L ee 000010
GCSCFL == 000020
GCSRFL == 000040
. 000100
OROPIT »e 000200
TPASSY == 000400

:1110 REPEATING PATYERN
;COMBINATION PATTERN 3 AND S
1SANDOM PATTERN VYALUE
;CYCLE THROUGH ALL PATTERNS
:STEP THROUGH UNITS
+NOST YMWT VALUE
1MSCP_ VERSION NUMBER
1LOM B8YTE WSEY FOR COMPARE DATA
(MIGH BYTE OFFSET FUR COMPARE OATA
{RECORDS TO FILL 2 TRACKS
1VALUE USED IN SUBITR
+BYTE OFFSETY

;OETECT LOGICAL END OF TAPE
:1RECORD DATA TRUNCATED

: SERIOUS EXCEPTIDC
sEICMTERED APE MARK
;ORIVE WRITE PROTECTED
sUNIT AVAILABLE

1UNIT ONLINE

1SYSTEM FATAL ERROR
iDEVICE FATAL ERROR
;HARD DEVICE ERROR
1SWT DEVICE ERROR
i STATUS MESSAGE

;INITIALIZATINI HAS BEEN DONE ON THIS UNIT
A SERIOUS EXCEPTION CONDITION EXITS

DON T YALLY BYTES FOR THIS COMMAND

;ED? PRINTED FOR THIS UNIT

10DD BYTE COUNT FLAG

1MEDIA STATS OVERFLOMW FLAG

tOON'T DECREMENT ECC COUNT FLAG

iRETRY FLAG

CONTROL FLAG BIT VALUES

1BRANCH FLAG FOR TEST 7

1NO CLOCK PRESENT FLAG

:COLNT RECORDS AND fAPE MARKS FLAG
1DRIVE ERROR FLAG

1GET COMMAND STATUS COMMAND FLAG
1GEYT COMMAND STATUS RESPONSE FLAG
1ALL COMMANDS ISSUED FLAG

1DRIVE BEING DROPPED

:FIRST PASS THROUGH TEST

SEQ 39
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1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
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000000
000001
000002
000004
000006

000000
000202
000004
000006
000010
000012
000014
C00044

000002
177777
177776
177774
000104
000050
000170
000004

007 026
000030
000036

AV AY ANV AV AV AV AV AV AV AV AVE AV AV AVE AV AVE AVE AV AVE AVA AVA AVE AVA N

: 6.0

PROGRAM OFFSETS

NNV AV AV AN AV N AV A AV AV AV AV AV AVA AVE AVA AVE AVA AVA AVA AVA AVA AVA A

; 6.1
cMD

DATPAT
ITMCNT
ITRCNT
TSTSTP

; 6.2
CMD
ITMOFF
OBOFFL
OBOFFH
XFERST
BUFOFF
PCBSTP
PCB3SP

: 6.3
HIADDR
CONID
CRD
MSGLEN
ORBSTP
DCBSTP
DCB3SP
DSPSTP

; 6.4
ECCDC

ECCTC
EccsC

TEST TABLE OFFSETS

== 0. ; COMMAND PRIMITIVE OFFSET

= :DATA PATTERN

;ITEM (BYTE) COUNT OFFSET
;ITERATION COUNT OFFSET

;US