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: C 0106
: C 0107 0.0 MAINTENANCE MISTORY
3 C 0108
: C 0109 Modified By: D.W.Neale Date: 13-Jul-83 Version: 1.0
3 C o110 Original release
: C 0111
: C 0112 Modified By: D.W.Neale Date: 23-Jan-84 Version: 2.0
: g o113 Modified DM formatter to format inner DBN tracks with offset.

0114 Other minor host code changes marked by the notation "v2.0".
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ZRCHB1 ZRCHBO RC2S DISK FORMATTER S-Apr-1984 13:43:03 VAX-11 Blies-16 v3-555 Page 4
REV B PATCH 00 USER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDERSUSERS : [NEALE .AZTEC)ZRCHB1.B16;7 (4)
: C 0115 1.0 GENERAL INFORMATION
: C C116
: C 0117 1.1 PROGRAM ABSTRACT
: C 0118 This program will prepare RC25 media for use as addressable storage by
: C 0119 providing headers ond replacing of bad blocks., This formatter will be
: C 0120 composed of two sections; a host-resident section, and a
3 g 8{35 controller-resident DM code section.
: C 0123 The host section will serially format up to sixteen RC25S subsystems by
: C 0124 downline-loading the DM code, eand monitor the task. The downline
: C 0125 section will consist of overloys of DM code. The first of these will be
: C 0126 down-line loaded to the drive itself, and sccomplish the actual business
: C 0127 of formatting, calling in additional overlays as needed, asking software
H C 0128 parameters questions eand printing Fformatter error and informational
: C 0129 messages.
: E gigg There are three general modes of DM formatter operation and they are:
: C 0132 © REFORMAT - This mode is used to format a medium which has been
: C 0133 previously formatted, end s bein’ reformatted to clear
3 C 0134 existing data or to change the mode of the medium to S12 bytes
: C 0135 per sector. It assumes that the FCT is still intact.
: C 0136 © RESTORE - This mode will only be run by DIGITAL Manufacturing
: C 0137 personnel . It provides an external copy of the FCT, produced
: C 0138 when the disk was manufactured end stored offline, to the
; C 0139 RC2S5 formatter.
: C 0140 © RECONSTRUCT - This mode is used when none of the other modes
: C 014] is possible. It detects bad blocks by performing repetitive
s C 0142 read checks of each sector. For this reason, a RECONSTRUCT
H E 8{:2 run takes considerably longer than the other modes.
: C 0145 There are two general modes of HOST operation and they are:
3 C 0146 o ATTENDED MODE- This is where an operator must be present at the
: C 0147 console terminal to respond to DM formatter software parameter
3 C 0148 questions. In this HOST mode the operator can choose any of the
3 C 0149 three DM formatti modes .
3 C 0150 © UN-ATTENDED MODE- This is where the HOST will automatically answer
: C 0151 DM formatter software parameter questions to perform a REF AT
: E 8{23 mode to all units selected units via the hardware P_Tables.
3 C 0154 1.2 Performance Goeals
: C 0155 Before initiating the format process, simple checks will be made to
; C 0156 assure the object drive exists, and that communications are possible
3 E 8{2; between host and downline program sections.
: C 0159 To maximize throughput:
: C 0160 o For full Track reads 3 half Track skew will be employed. That
3 C 0161 is, for even physical LBN track numbers each block number in
3 C 0162 Track N+1 will occur 16 block times later than in Track N,
3 C 0163 o During bad block replacement, primary replacement blocks (RBN)
s C 0164 will be used Ffirst. A second pass will then use secondary
3 C 0165 RBN's for any additional bad blocks.
; C 0166 All bad blocks, whether induced by the manufacturing process or
3 C 0167 wear-caused, will be revectored to Replacement Blocks (RBN). This will
3 C 0168 assure the full compliment of 25,451 blocks per surface for host
; C 0169 applications use.
3 C o170 Product reliability is enhanced through use of four copies of the FCT
3 Co171 and RCT.
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ZRCHBO RC25 DISK FORMATTER
REV B PATCH 00 USER DOCUMENTATION

F1

1.3 SYSTEM REQUIREMENTS

The following are required to run the RC25 Formatter
PDP-11 Systems:

» PDP 11 series CPU

A minimum of 28K words of main memory

An RC25 subsystem

An XXDP+ load medium

A console termineal

Diagnostic Supervisor

1.4 RELATED DOCUHENTS AND STANDARDS

. DUP.V Diegnostic/Utilities Protocol version 0.5
. UOSSP DOC Unibus/Q-Bus Storage Systems port V1.5

. MSCP.DOC Mess Storage Control Protocol

. AZTEC.DOC RC25 Microcode Documentation

......g

DSDFV11.D0C Stenderd Disk Format Specification version 1.1
SUPPRGC.DOC PDP-11 Disgnostic Supervisor Programming guide
CHQUSD.SEQ XXDP+/SUPR user manual
BLISS-16 Lenguage Guide

0. BLISS-16 User's Guide

1.5 DIAGNOSTIC MIERARCHY PREREQUISITES
A fully functional CPU., main memory and RC25 subsystem are required.

1.6 ASSUMPTIONS

Prior to the first formatting of a media, an exhaustive surface analysis
is essumed to have teken place to detect bad spots caused by the
manufacturing process. The results of this analysis is .ssunod to have
been written as two FCT images per FCT track on the RC2S media

1.7 PRODUCT USERS AND USES

This program is intended for use on media which has undergone a surface
enslysis process, resulting in the writing of Factory Control Tables
(FCT) on the media.

The program will be used by Engunccr-n? and Manufacturing Groups as o
product development tool, ield Service personnel for media
recovery.

This progrem is a utility and is not intended for use as a diagnostic.
For future use, the DM formatter code portion of this program will be
used by operating systems as s format utility program,

1
e
4
S
6
7
8
9.
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S-Apr-1984 13:43:03 VAX-11 Bliss-16 v3-555 Page
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SEQ 0005
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ZRCHB1 ZRCHBO RC2S DISK FORMATTER S-Apr-1984 13:43:03 VAX-11 Bliss-16 v3-555 ogo 6
REV B PATCH 00 USER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDERSUSERS : [NEALE .AZTECJZRCHB1.B16;7 (5)
: C 0217 1.8 RESTRICTIONS
3 C 0218
: E 8558 This program will be host loaded.
:
: C 0221 With the exception of the FCT and inner DBN tracks, oall information previously
: C 0222 recorded on the media will be destroyed. This includes all LBN, RBN and RCT
: C 0223 blocks,
3 C 0224
3 C 0225 The format process will reset the forced error indicator (EDC field) of
: C 0226 each LBN, DBN, and used ?BN and set the forced error indicators of all
: C 0227 unused RBN's,
: C 0228
: C 0229 The FCT preamble will indicate zero for both the size of the 576 byte
: E 82;0 replacement table, and the size of the controller scratch area.
: 231
: E 85;% All sectors will have S12 byte data fields.
: C 0234 This Host program will run on only POP-11 family CPUs which support the
3 E 8%32 Diagnostic Supervisors.
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SEQ 0007
ZRCHB1 ZRCHBO RC2S DISK FORMATTER S-Apr-1984 13:43:03 VAX-11 Bliss-16 v3-555 7
REV B PATCH 00 USER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDERSUSERS: [NEALE.AZTEC )ZRCHB1 . 816;7 (6)
: C 0237 1.9 Bad Block Definition
3 C 0238
: g ggzg The Formatters bad block replacement convention is as follows:
: C 0241 For Read operations:
: C0242 9 crcccccieccccaanannns
: E 83:2 Any ECC, read or compare cata failure will result in four retries.
: C 0245 Failure of any retries will be considered a Hard error and
3 E 854? the block in error will be replaced.
: 4
: C 0248 The block in question will be considered and no revectoring
: E 83;8 will be done if all retries are successful.
: C 0251 For Write operations:
: C 0252 = cocrcmcmmcaccaaannas
: g gggz A Write failure will result in four retries.
: C 0255 Failure of any retries will be considered a Hard error and
: g 83?? the block in error will be replaced.
: € 0258 The block in question will be considered and no revectoring
3 C 0259 will be done if all retries are successful.
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SEQ 0008
VAX-11 Bliss-16 v3-555 Page

ZRCHB1 ZRCHBO RC25 DISK FORMATTER 8
SPIDERS$USERS : [NEALE .AZTEC JZRCHB1.B16;7 (7)

REV B PATCH 00 USER DOCUMENTATION

3 g gggo 1.10 SOURCE MODULE DEFINITION

: 1

: C 0262 The following list all source module comprising ZRCHBO and a description
H C 0263 of their contents.

: C 0264

: C 0265 1. ZRCHBO.R16 Host source bliss library

3 C 0266 2. ZRCHB1.B16 Program source document module

H C 0267 3. ZRCHBZ2.B16 Global data module

: C 0268 4. ZRCHB3.B16 Init code source module

: C 0269 S. ZRCHBA4 .B16 Test source module

: C 0270 6. ZRCHBS.B16 Global routine source module

: C 0271 7. ZRCHB6.B16 DM formatter down-line load executable module
3 C 0272 8. ZRCHB7.8B16 DRS> Lest address source module

3 C 0273 9. ZRCHBS.EXE DMCONV .EXE Dmconv executable code

: * € 0274 10. ZRCHBY.BP2 DMCONV.BP2 Dmconv source module

: C 0275 11. ZRCHB10.LST AZFMTR.LST DM formatter list file

3 C 0276 12. ZRCHB11.MAC AZFMTR.MAC DM formatter source macro module
3 C 0277 13. ZRCHB12.SAV AZFMTR,SAV DM formatter executable code

: C 0278 14. ZRCHB.COM Project indirect command file

: C 0279 15. ZRCHB.DOC Program document listing file

3 C 0280 16. ZRCHB.SEQ Host sequence lioting

: E 8sgé 17. ZRCHB.BIN Program XXDP+ .bin file
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SEQ 0009
ZRCHB1 ZRCHBO RC2S DISK FORMATTER S-Apr-1984 13:43:03 VAX-11 Bliss-16 v3-555 . Page 9
REV B PATCH 00 USER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDERSUSERS : [NEALE .AZTEC JZRCHB1.B16;:7 (8)
: E gggz 2.0 OPERATING INSTRUCTIONS
; C 0285 This section contains a brief description of the runtime services.
: E 83:? for detailed information, refer to the XXDP: user’'s manual (CHQUS).
: ¢ 0288 2.1 COMMANDS
: C 0289
: C 0290 There are eleven legal commands for the diagnostic runtime services
: C 0291 (supervisor). This section lists the commands and gives a very
3 E 853% brief description of them, The XXDP+ user's manual has more details.
: C 0294 COMMAND EFFECT
. c 0295 """""""""""""""""""""""""
: E 832? START Start the diagnostic from an initial state
. E gggg RESTART Start the diagnostic without initializing
; C 0300 CONTINUE Continue at test that was interrupted (after tC)
: C 0301 Attempts to continue after a control ¢ will result
3 C 0302 in the present units Formotting to be aborted and
3 E 8332 the next logical units formatting to commence.
; C 0305 PROCEED Continue from an error halt. This host program
: C 0306 is coded to be a utility and not a diagnostic,
3 C 0307 therefor no error macros are used. For this
: E 8§gg reason this DRS> command has no meaning.
; g ggig EXIT Return to XXDP+ monitor (XXDP+ operation only!)
; C 0312 ADD Activate a unit for testing (all units are
: E ggiz considered to be active at start time
: C 0315 DROP Deactivate a unit
3 C 0316
: C 0317 PRINT Print statistical information. Report summary
: C 0318 coding is remote DM program driven and is not
3 C 0319 implemented in the host.
: C 0320
; g 8;55 DISPLAY Type a list of all device information
: E 8;32 FLAGS Type the state of all flags (see section 2.3)
: E gggg ZFLAGS Clear all flags (see section 2.3)
: C 0327 A command can be recognized by the first three characters.
: E 8;38 So you may, for example, type “STA” instead of “START",
; C 0330 2.2 SWITCHES :
H C 0331
3 C 0332 There are several switches which are used to modi fy supervisor
; C 0333 operation., These switches are appended to the legal commands.
; C 0334 All of the legal switches are tabulated below with a brief
3 C 0335 description of each. In the descriptions below, a decimal number
: C 0336 is designated by "DDDDD".
H C 0337
H E 0338 SWITCH EFFECT

T R SO Mmoot B e S S L
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SEQ 0010
ZRCHB1 ZRCHBO RC2S DISK FORMATTER S-Apr-1984 13:43:03 VAX-11 Bliss-16 vZ 555 Page 10
REV B PATCH 00 WUSER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDERSUSERS: [NEALE.AZTEC)ZRCHB1. 816;7 (8)
0340 /TESTS:LIST Execute only those tests specified in

e e B B @8 B8 G0 B0 B G S8 B8 B S8 B Ve B G S0 S8 Ve G S8 G0 F G OF S8 B VP S8 9 9P S ¢ S0 S 90 P B¢ S8 G0 G0 G G G0 G0 ©F OF G @80 90 S0 @ S0 S0 W

0341
0342
0343
0344
0345
0346
0347
0348
C349
0350
0351
0352
0353
0354
0355
0356
0357
0358
0359
0360
0361
0362
0363
0364
0365
0366
0367
0368
0369
0370
0371
0372
0373
0374
0375
0376
0377
0378
0379
0380
0381
038¢
0383
0384
0385

0387
0388
0389
0390
0391
0392
0393
0394
0395
0396

the list. List is a stri of test
numbers, for example - /TESTS:1:5:7-10.
This list will cause tests 1,5,7,8,9,10 to
be run., All other tests will not be run.

/PASS :DDDDD Execute DDDDD passes (DDDDD = 1 to 64000)
The host code will perform only one pass.
At completion of pass one the program will
be terminated regardless of this switch.

/FLAGS:FLGS Set specified flags. flags are described
in section 2.3.

/EOP :DDDDD Report end of pass mess after every
DDDDD passes onl{. = 1 to 64000)
The host code will perform only one pass.
At completion of pass one the program will
be terminated regardless of this switch.

ZUNITS:LIST TEST/ADD/DROP only those units specified
in the list. List example - /UNITS:0:5:10-12
vse units 0,5,10,11,12 (unit numbers = 0-63)
Example of-snitch usage:
START/TESTS:1-5/PASS:10007E0P:100
The effect of this command will be:
1. Tests 1 through 5 will be executed.
2. All wunits will tested 1000 times.

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

A Switch can be recognized bg tho first three characters. You
may, for example, type “/TES:1-5" instead of “/TESTS:1-5”,

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

TESTS PASS FLAGS EOP UNITS
START X X X X X
RESTART X X X B ®
CONTINUE X i X
PROCEED X
DROP X
ADD X
PRINT
DISPLAY X
FLAGS
ZFLAGS
EXIT
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SEQ 0011
ZRCHB1 ZRCHBO RC25 DISK FORMATTER S-Apr-1984 13:43:03 VAX-11 Bliss-16 v3-555 11
REV 8 PATCH 00 WUSER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDERSUSERS: [NEALE.AZTEC)ZRCHB1. 816 7 (8)
: C 0397
: C 0338 2.3 FLAGS
: C 0399
: C 0400 Flags are used to set up certain operational parameters such as
: C 0401 looping on error. All flags are cleared at startup and remain
: C 0402 cleared until explicitly set using the Fflags switch. Flags
: C 0403 are also cleared after a start command unless set using the
: C 0404 flag switch., The ZFLAGS command may also be used to clear
: C 0405 all flags. with the exception of the START and ZFLAGS commands,
: C 0406 No commands affect the state of the flags: they remain set or
: g 8:8; cleared as specified by the last flag switch.
: C 0409 FLAG EFFECT
: C 0410 “=e= | esececececcecccccceccccccccccncnn
: C 0411 HOE Halt on error - control is returned to
P C 0412 runtime services command mode
: C 0413
3 C 0414 LOE Loop on error
3 C 0415
: E 8:{? IER+ Inhibit all error reports
: C 0418 IBRe Inhibit all error reports except first
3 C 0419 level (first level contains error type,
: C 0420 number, PC, test and unit)
: C 0421
: C 0422 IXR#+ Inhibit extended error reports (those
: C 0423 called by PRINTX macro’'s)
: C 0424
: C 0425 PRI Direct messages to line printer
3 C 0426
: E 8:3; PNT Print test number as test executes
3 C 0429 BOE “BELL"” on error
3 C 0430
B E 8:;5 UAM Unattended mode (no manual intervention)
3 C 0433 ISR Inhibit statistical reports (does not apply
; C 0434 to diagnostics which do not support statis-
; C 0435 tical reporting)
: C 0436
3 E 8:3; IDR Inhibit program dropping of units
: C 0439 ADR Execute autodrop code
: fo
: 1 LOT Loop on test
3 C 0442
: C 0443 EVL Execute evaluation (on diagnostics which
: C 0444 have evaluation support)
; C 0445
; C 0446 serror messages are described in section 3.1
; C 0447
: C 0448
: C 0449 See the XXDP+ user's manual for more details on flags. You may
s C 0450 specify more than one fl with the flag switch., For example,
; C 0451 to cause the program to loop on error, inhibit error reports
; E 8:%% and type a "BELL" on error, you may use thc following string:
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SEQ 0012
ZRCHB1 ZRCHBO RC25 DISK FORMATTER S-Apr-1984 13:43:03 VAX-11 Bliss-16 V3-555 Page 12
REV B PATCH 00 USER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDERSUSERS : [NEALE.AZTEC]ZRCHB1.816;7 (8)
3 C 0454 /FLAGS:LOE: IER:BOE
3 C 0455
3 C 0456
3 E 8:2; 2.4 HARDWARE QUESTIONS
; C 0459 When a diagnostic is started, the runtime services will prompt the user
: C 0460 for hardware information by typing "CHANGE HW (L) ?”. You must answer
: C 0461 "y" after a start command unless the hardware information has been
3 C 0462 "preloaded” using the setup utility (see Chapter 6 of the XXDP+ user's
: C 0463 Manual). When you answer this question with a "Y", the runtime services
3 C 0464 will ask for the number of units (in decimal). You will then be asked
3 C 0465 the following questions for each unit.
: C 0466
3 C 0467 & UNITS (D) ?
: C 0468
: C 0469 Answer with the number of units to be tested (no default). This
3 C 0470 answer will determine how many times the following questi.ons are
] C 0471 asked. A unit is a logical disk (single platter) on an RC2S5.
: E g:;g A maximum of sixteen units will be accepted by the init code.
; E 8:;; RC2S IP REGISTER ADDRESS (0) 172150 ?
; C 0476 Answer with the address of the IP Register of one RC25
3 C 0477 controller as addressed by the processor with memory
: C 0478 man t turned off (i.e., An even 16 bit address in the range
3 g g:;g of 160000 to 177774).
; E 8:33 RC25 INTERRUPT VECTOR ADDRESS (0) 154 ?
; C 0483 Answer with the interrupt vector address of the RC2S
: C 0484 controller, A vector address in the range of 4 to 774 may be
: C 0485 specified.
: C 0486
3 E g:g; RC25 BUS REQUEST LEVEL (D) 5 ? .
; C 0489 Answer with the interrupt priority used by the RC25. Levels 4
: C 0490 to 7 are accepted.
3 C 0491
3 E g:gg UNIT NUMBER TO BRING ONLINE (D) O ?
: C 0494 Answer with the physical platter number you wish to bring online.
: C 0495 The removable platter is an even number and the fixed platter is
: E 8:32 the sequentially following odd number.
: C 0498 2.5 SOFTWARE QUESTIONS
3 C 0499
: C 0500 The supervisor will ask the question “"CHANGE SW (L) ?. This question is
: C 0501 to be answered with 'Y', The following message will be printed to the
3 g g%g console terminal:
; E 828; FORMAT IN UNATTENDED REFORMAT MODE (L) YES ?
3
; C 0506 A 'YES' response (the default) will cause the host to run in UN-ATTENDED
3 g gggg reformat mode (see section 7.2 for description).
;
; C 0509 A 'NO’ response will cause the host to run in ATTENDED mode (see section
: C 0510 7.1 for description)., In this mode an operator must be present at the
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SEQ 0013
JRCHB1 ZRCHBO RC2S DISK FORMATTER S-Apr-1984 13:43:03 VAX-11 Bliss-16 v3-555 Page 13
REV B PATCH 00 USER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDERSUSERS : [NEALE.AZTEC)ZRCHB1.B16;7 (8)
. g gglé console terminal to answer the following DM formatter software questions:
3 1
3 C 0513 The DM will ask the following questions. The question numbers are those
3 C 0514 used as the DUP guestion numbers.
3 C 0515
: C 0516 0. Enter date:
3 E 821; Enter the current date in MM-DD-YYYY,
: 1
3 C 0519 1. Enter unit number to format:
: E 8250 . Enter the number of the unit to format.
: 1
3 C 0522 2. Enter sector size to be used (512/576):
: C 0523 This question is for compatibility with other formatters.
: E gggg The RC25 formatter will skip this question.
3
: C 0526 3. Enter mode to be used (slow/normal/fast):
: C 0527 This question is for compatibility with other formatters.
] E 8258 The RC25 formatter will skip this question.
: C 0530 4. Use existing bad block information (y/n):
3 C 0531 If the answer is YES, a REFORMAT mode format is done. If
3 C 0532 the answer is NO, the mode of format is determined by
: E gggz question S. If the answer is YES, question S5 is skipped.
3 C 0535 S. DOWN-LINE LOAD bad block information (y/n):
: C 0536 An answer of NO will cause » RECONSTRUET mode format to be
: C 0537 performed. If an answer of YES is given, a RESTORE mode
: C 0538 format will be performed. An answer of NO will skip
: C 0539 question 6.
3 C 0540
3 C 0541 NOTE: It is the responsibility of the host program to
: C 0542 obtain the name of the file to be used for the DOWN-LINE
3 C 0543 LOAD.
3 C 0544
3 C 0545 6. Continue if bad block information is inaccessible (y/n):
3 C 0546 An answer of YES will cause a RECONSTRUCT mode format to be
: C 0547 done if the formatter cannot read the FCT on the disk or if
3 C 0548 a RESTORE mode format was attempted and the bad block data
: C 0549 file was unavailable. An answer of NO will cause the format
3 C 0550 to abort if the bad block information is inaccessible. An
3 E gggg answer of NO will terminate the question sequence.
: C 0553 FCT blocks will be requested via the special DUP nossase
3 C 0554 code. The first data word in this message will be the FCT
: C 0555 block (relative to zero) requested by the formatter. All
3 C 0556 DUP sequence numbers for FCT block requests will be 1. The
: C 0557 response is a8 3 word block from the host. The first word is
: C 0558 O if the block was successfully retrieved and non-zero if it
3 C 0559 was not. The next 2 words contain the UNIBUS address of a
; g 832? buffer containing the 512 byte block from the FCT file.
: C 0562 7. Enter serial number:
3 C 0563 Enter the 64-bit decimal serial number of the disk to be
5 C 0%64 formatted. In the RC25 formatter this number is used only
s E 8322 if & RECONSTRUCT mode format is used.
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: g 8%2; 2.6 EXTENDED P-TABLE DIALOGUE

:

: C 0569 When you answer the hardware questions, you are building entries

: C 0570 in a8 table that describes the devices under test. The simplest

: C o571 way to build this table is to oanswer all questions for each

: C 0572 unit to be tested. If you have a multiplexed device such as

: C 0573 a mass storage controller with several drives or a8 communication

: C 0574 device with several lines, this becomes tedious since most of the

3 E gg;z answers sre repetitious.

:

: C 0577 To illustrate a more efficient method, suppose you are to-t:n?

: C 0578 a fictional device, the XYll. Suppose this device consists o

: C 0579 8 control module with eight units (sub-devices) attached to it.

: C 0580 These units are described by the octal numbers O through 7. There

: C 0581 is one hardware parameter that cen very among units called the

H C 0582 Q-FACTOR, This Q-FACTOR may be O or 1. Below is & simple way

: E 8%:2 to build a table for one xyll with eight units,

:

: C 0585 @ UNITS (D) 2 8<CR>

3 C 0586

: C 0587 UNIT 1

: C o588 CSR ADDRESS (0) ? 160000<CR»

: C 0589 SUB-DEVICE @ (0) ? O<CR»

: C 0590 Q-FACTOR (0) 0 2?2 1<CR»

: C 0591

: C 0592 UNIT 2

: C 0593 CSR ADDRESS (0) ? 160000<CR>

3 C 0594 SUB-DEVICE @ (0) ? 1<CR»

: C 0595 Q-FACTOR (0) 1 ? 0<CR»

: C 059

3 C 0597 UNIT 3

: C 0598 CSR ADDRESS (0) ? 160000<CR>

: C 0599 SUB-DEVICE @ (0) ? 2<CR»

s C 0600 Q-FACTOR (0) 0 ? <CR»

: C 0601

3 C 0602 UNIT &

3 C 0603 CSR ADDRESS (0) ? 160000<CR>

: C 0604 SUB-DEVICE @ (0) ? 3<CR»

3 C 0605 Q-FACTOR (0) 0 ? <CR»

: C 0606

3 C 0607 UNIT S

: C 0608 CSR ADDRESS (0) ? 160000<CR»

H C 0609 SUB-DEVICE @ (0) ? 4<CR»

3 C 0610 Q-FACTOR (0) 0 ? <CR»

3 C 0611

s C 0612 UNIT 6

3 C 0613 CSR ADDRESS (0) ? 160000<CR»

3 C 0614 SUB-DEVICE @ (0) ?2 S<CR»

s C 0615 Q-FACTOR (0) 0 2?2 «<CR»

3 C 0616

: C 0617 UNIT 7

3 C 0618 CSR ADDRESS (0) ? 160000<CR>

; C 0619 SUB-DEVICE @ (0) 2 6<CR»

H C 0620 Q-FACTOR (0) © 7 1<CR>

; C 0621

3 C 0622 UNIT 8

3 C 0623 CSR ADDRESS (0) ? 160000<CR>
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: C 0624 SUB-DEVICE @ (0) 2?2 7<CR»
: C 0625 Q-FACTOR (0) 1 ? <«CR»
: C 0626
3 C 0627 Notice that the default value for the Q-FACTOR changes when a
3 C 0628 non-default response is given, Be careful when specifying
3 C 0629 multiple units!
3 C 0630
: C 0631 As you can see from the above example, the hardware parameters
: C 0632 do not vary significantly from unit to unit. The procedure shown
H E 8::2 is not very efficient,
3 C 0635 The runtime services cen take multiple unit specifications however.
: E gggg Let's build the same table using the multiple specification feature,
3 C 0638 @ UNITS (D) ? 8<CR»
3 C 0639
3 C 0640 UNIT 1
3 C 0641 CSR ADDRESS (0) ? 160000<CR»>
3 C 0642 SUB-DEVICE @ (0) ? O0,1<CR»
: C 0643 Q-FACTOR (0) O ? 1,0<CR»
: C 0644
: C 064S UNIT 3
: C 0646 CSR ADDRESS (0) ? 160000<CR>
3 C 0647 SUB-DEVICE @ (0) ? 2-S<CR»
3 C 0648 Q-FACTOR (0) © 7 0<CR»
: C 0649
3 C 0650 UNIT 7
3 C 0651 CSR ADDRESS (0) ? 160000<CR>
: C 0652 SUB-DEVICE @ (0) ? 6,7<CR»
3 C 0653 Q-FACTOR (0) O ? 1<CR>
3 C 0654
: C 0655 As you can see in the sbove dialogue, the runtime services will
: C 0656 build as many entries as it con with the information given in any
: C 0657 one pass through the questions. In the first pass, two entries
3 C 0658 are built since two sub-devices and Q-FACTORS were specified. The
3 C 0659 services assume that the CSR address is 160000 for both since it
3 C 0660 was specified only once. In the second pass, four entries were
3 C 0661 built. This is because four sub-devices were specified. The
: C 0662 "-" construct tells the runtime services to increment the data
: C 0663 from the first number to the second. In this case. sub-devices
: C 0664 2, 3, 4 and S were specified. (If the sub-device were specified
3 C 0665 by oaddresses, the increment would be by 2 since addresses must
: C 0666 be on an even boundary.) The (SR addresses and Q-FACTORS for
3 C 0667 the four entries are assumed to be 160000 and 0 respectively
3 C 0668 since they were only specified once. The last two units are
: E 82?3 specified in the third pass.
: C 0671 The whole process could have been accomplished in one pass as shown
: C 0672 below.
3 C 0673
3 C 0674 ® UNITS (D) 2 8<CR»>
3 C 0675
: C 0676 UNIT 1
3 C 0677 CSR ADDRESS (0) ? 160000<CR»
] C 0678 SUB-DEVICE @ (0) 2 O-7<CR»
3 c 0679 Q‘Fncrm (0) 0 ? 0.1.0....1.1‘cn’
3 C 0680
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0700

8;85 7. Answer the "“CHANGE SW" question with "N”

0703 When you follow this procedure you will be using only the
0704 defaults for flags and software parameters. These defaults
8;82 are described in sections 2.3 and 2.5.

SEQ 0016
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3 C 0681 As you can see from this example, null replies (commas enclosing
: g 8gg§ a null field) tell the runtime services to repeat the last reply.
:
: g gggg 2.7 QUICK START-UP PROCEDURE (XXDP:)
3
: C 0686 To start-up this program:
3 C 0687
3 C 0688 1. Boot XXDP.
3 C 0689
: C 0690 2. Give the date
3 C 0691
3 C 0692 3. Type "R ZRCHBO", where name is the name of the bin or bic
: C 0693 file for this program
3 C 0694
: C 0695 4. Type "START"
3 C 0696
: E 823; S. Answer the "CHANGE HW" question with "Yv*"
H E 0699 6. Answer all the hardware questions
B
: C
3 &
: E
H C
3 C
H C
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: E 8;3; 2.8 PID (PROCESS INDICATOR) WORDS
3
: C 0709 The process indicator words (PID) are maintained by the remote DM program
: E 8;10 and indicates to the host the DM programs progress running in the controller.
: 11
3 C 0712 These PID words are then obtained by the host via the DUP GET_DUST_STATUS
3 C 0713 command., The newly obtained PID are compared to previous PID words., If
: C 0714 the PID has not increased since the last GET_DUST_STATUS then the remote
3 E 8;{2 program is to be considered dead and the connection to the controller broken.
; C 0717 However if the PID value has increased since the last GET_DUST_STATUS then
: C 0718 the remote program is to be considered still running. The new PID words
3 g 8;53 are saved and command time out waits reinitiated.
3
: C o721 This host code will print out to the console terminal the PID values after
: C 0722 each GET_DUST_STATUS while the formatter is running in the controller.
: E 8;32 The printing format is as follows:
; g 8;32 FORMATTER PROGRESSING: PID MI=xxxxxxx(0) PID LO=xxxxxx(0)
; C 0727 To further demonstrate to the host the progress of the DM formatter
3 E 8;53 the following is performed:
; C 0730 Each time the DM formatter calls in a new ovorlo; from host
: C 0731 memory the low PID word is cleared and the high PID word is
3 C 0732 incremented. The operator cen then be observed when new
: g 8;;2 overlays are called into DM memory.
; ¢ 0735 2.9 HOST/DM FORMATTER RUN TIME MESSAGES
; C 0737 All host: messages, fatal errors or operator prompts are printed in UPPER
3 E 0738 case characters while all DM formatter: messages, fatal errors, completion

0739 information or operator prompts are printed in lower case characters.
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3 g 8;:? 3.0 ERROR INFORMATION
: g 8;4% 3.1 TYPES OF ERROR MESSAGES
3 4
3 C 0744 Due to the fact that this is an utility and not a diagnostic error macro
3 C 0745 calls will not be used by this host code to report errors. Instead all
: C 0746 errors will be printed to the operator via the PRINTF macro using the
: g 0;:; prefix "SFTLERR- error message text” indicating this to be a fatal error.
H 0
: E g;gg 3.2 SPECIFIC ERROR MESSAGES
: g 8;25 DM Code Error Messages
: C 0753 All errors returned are fatal. Error messages returned by the RC25
: C 0754 formatter are as follows. The error numbers given are the DUP error
: C 0755 message numbers.
: C 0756
: C 0757 1 “GET STATUS failure”
3 C 0758 2 "LESI send error”
H C 0759 3 "Unsuccessful LESI command”
: C 0760 4 "LESI receive error”
3 C 0761 S "UNIBUS I/0 error”
: C 0762 6 "Formatter initialization error”
3 C 0763 7 "Nonexistent unit number"”
: C 0764 8 “DBN/XBN format error (drive FORMAT command failed)"
3 C 0765 9 “FCT does not have enough good copies of each block"”
: C 0766 10 "SEEK error”
: C 0767 11 "RCT does not have enough copies of each block"”
: C 0768 12 “LBN format error (drive FORMAT command failed)"”
H C 0769 13 "FCT write error”
: C 0770 14 "RCT read error”
: C 0771 1S5 "RCT write error”
s C 0772 16 "RCT full"”
H C 0773 17 "FCT read error”
: C 0774 18 "FCT nonexistent”
3 C 0775 19 “FCT downline-load error”
H C 0776 20 "Drive init timeout”
: C 0777 21 "Il 1l response to start-up question”
3 C 0778 22 "“WARNING - possible head addressing problems - run diagnostics”
H C 0779 23 "INPUT Error"”
3 C 0780
H C 0781
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0782
0783
0784
0785
0786
0787
0788
0789
0790
0791
0792
0793
0794
0795
0796
0797
0798
0799
0800
0801
0802
0803
0804
0805
0806
0807
0808
0809
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Host Error Messages

g Generic self-detected fatal port/controller errors

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

UNRECOGNIZABLE ERROR CODE

ENVELOPE/PACKET READ (PARITY OR TIMEOUT)
ENVELOPE/PACKET WRITE (PARITY OR TIMEOUT
CONTROLLER ROM AND RAM PARITY

CONTROLLER RAM PARITY

CONTROLLER ROM PARITY

RING READ (PARITY OR TIMEOUT)

RING WRITE (PARITY OR TIMEOUT)

INTERRUPT MASTER

HOST ACCESS TIMEOUT

CREDIT LIMIT EXCEEDED

BUS MASTER ERROR

DIAGNOSTIC CONTROLLER FATAL ERROR

INSTRUCTION LOOP TIMEOUT

INVALID CONNECTION IDENTIFIER

INTERRUPT WRITE

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

INIT SEQUENCE ERROR

HIGH LEVEL PROTOCOL INCOMPATIBILITY ERROR

PURGE /POLL HARDWARE FAILURE

MAPPING REGISTER READ ERROR (PARITY OR TIMEOUT)

S-Apr-1984 13:43:03
22-Feb-1984 12:03:49
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0810
0811
0812
0813
0814
0815
0816
0817
0818
0819
0820
0821
0822
0823
0824
0825
0826
0827
0828
0829
0830
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$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR -
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR -
$FTLERR-
$FTLERR-
$FTLERR -
$FTLERR -
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR -
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR-
$FTLERR -
$FTLERR-
$FTLERR-
$FTLERR -
$FTLERR -
$FTLERR -
$FTLERR-
$FTLERR -
$FTLERR -
$FTLERR -
$FTLERR-
$FTLERR -
$FTLERR-

H2
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]
! RC25 Self-detected fatal port/controller errors
W

VAX READ/WRITE ERROR ON INTERRUPT
INCONSISTENCY AT U.BFIL

INCONSISTENCY AT U.BMTY

INCONSISTENCY AT U.ALOC

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

INCONSISTENCY AT U.RECV

INCONSISTENCY AT U.ATTN

INCONSISTENCY AT U.ONLN

ILLEGAL D REQUEST (U.QDRQ)

FENCE-POST ERROR AT PROTAB

BAD PACKET DEQUEUED AT U.DONE
UNEXPLAINED D-PROC SUSPENSION (U..TDS)
OUP PACKET D-Q FAILED (XFC 34/35)
INCONSISTENCY AT U.HTST

INCONSISTENCY AT U.SEKO

INCONSISTENCY AT U.CKSV

0.0PCD FOUND ILLEGAL OPCODE

D.CSF FOUND ILLEGAL OPCODE

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

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

DM WORD COUNT ERROR ON HOST DMA/SEND/RECV
UNKNOWN DISPLAY FAULT CODE AT D.DFLT
ODRIVE NOT FAULTING IN P.OFLN STATE

U POWER UP DIAGNOSTICS FAILED

D POWER UP DIAGNOSTICS FAILED

ADAPTER CARD FAILURE

EC.TMR TIMED OUT

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

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

SEQ@ 0020
VAX-11 Blis v3-555 Page 20
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0852
0853
0854
0855
0856
0857
0858
0859
0860
Cc861
0862
0863
0864
0865
0866
0867
0868
0869
0870
0871
0872
0873
0874
0875
0876
0877
0878
0879
0880
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-

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

12

S-Apr-1984 13:43:03
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"
. ! Host runtime fatal error messages

NON-EXISTENT RC25 REGISTER ADRS xxxxxx

DUP SERVER ACTIVE AFTER INITIALIZATION

DUP SERVER INACTIVE AFTER EX_SUP_PROG COMMAND
RESPONSE STATUS ERROR: actual status error message
HOST/CONTROLLER OUT OF SEQ

REMOTE PROG NOT RUNNING

UNKNOWN RETURN STATUS CODE

COM AREA INIT ERROR

PORT/HOST SYNC ERROR

MESSAGE LENGTH ERROR

UNKNOWN ENDCODE RECEIVED

ADAPTER PURGE ERROR

UNKNOWN INTERRUPT

INIT SEQ STEP TIMED OUT

INIT SEQ COMPARE ERROR

UNEXPECTED ATTENTION END MESSAGE RECEIVED
UNEXPECTED COMMAND OPCODE IN END MESSAGE RECEIVED
UNEXPECTED SERIOUS EXCEPTION END MESSAGE RECEIVED
INVALID COMMAND END MESSAGE RECEIVED

UNKNOWN MESSAGE TYPE RECEIVED

OUTSTANDING COMMAND BUFFER FULL

OUTSTANDING COMMAND BUFFER OUT OF SYNC ERROR
UNKNOWN MESSAGE NUMBER RECEIVED

FILE READ ERROR

PORT/CONTROLLER TIMEOUT ERROR

ILLEGAL FCT FILE LENGTH

VAX-11 Blies-16 V3-555
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0881
0882
0883
0884
0885
0886
0887
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0889
0890
0891
0892
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0895
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0898
0899
0900
0901
0902
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L

! Init code fatal error messages

.

SFTLERR- NO ADDITIONAL UNITS TO FORMAT - ABORTING
$FTLERR- INIT CODE RE-ENTERED DUE TO PWR FAIL
$SFTLERR- ABORTING HOST AND REMOTE PROGRAMS
$FTLERR- ILLEGAL NUMBER OF UNITS SELECTED
$FTLERR- LIMIT OF SIXTEEN UNITS PER FORMATTING SESSION
$SFTLERR- RC25 CONTROLLER INITIALIZATION ERROR
$SFTLERR- PROTOCOL VIOLATION ERROR

$FTLERR- COMMUNICATION AREA INIT ERROR

[ ]

g Dup return status codes

SUCCESSFUL

IMVALID COMMAND

NO REGION AVAILABLE
NO REGION SUITABLE
PROGRAM NOT KNOWN
LOAD FAILURE
STANDALONE

’

g MSCP return status codes

SUCCESS

INVALID COMMAND

COMMAND ABORTED
UNIT-OFFLINE
UNIT-AVAILABLE

MEDIA FORMAT ERROR

WRITE PROTECTED

COMPARE ERROR

DATA ERROR

HOST BUFFER ACCESS ERROR
CONTROLLER ERROR

DRIVE ERROR

MESSAGE FROM AN INTERNAL DIAGNOSTIC

SEQ
VAX-11 Bliss-16 Vv3-555
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0319 4.0 PERFORMANCE AND PROGRESS REPORTS

0920

0921 The formatter issues the following messages upon normal completion. All
0922 but the last are sent as DUP informational messages. The last is sent
8352 as a DUP termination message.

0925 1. “format completed”

0926

0927 2. "n revectored LBNs"”

0928 Where n is the number of LBNs revectored in the user data
0929 area.

0930

0931 3. "n primary revectored LBNs”

0932 Where n is the number of LBNs in message #2 which were
0933 primary revectors,

0934

0935 4. "n secondary/tertiary revectored LBNs"”

0936 Where n is the number of the LBNs in message #2 which were
ggg; secondary or tertiary revectors.

0939 S. “n bad blockc in the RCT area due to data errors”

0940 Where n is the number of blocks in the total RCT area which
0941 were bad due to errors in the data portion of their sectors.

0943 6. "n bad blocks in the RCT due to header or timing errors”
0944 Where n is the number of blocks in the total RCT area which
0945 were bad due to errors in the header or timing areas of
0946 their sectors.

0948 7. "n bad blocks in the DBN area due to data errors”
0949 Where n is the number of blocks in the DBN area which were
0950 bad due to errors in the data area of their sectors.

0952 8. "n bad blocks in the DBN area due to header or timing
0953 errors”
0954 Where n is the number of blocks in the DBN area which were
0955 bad due to errors in the header or timing area of their
0956 sectors.

0958 9. "n bad blocks in the XBN area due to data errors”
0959 Where n is the number of blocks in the XBN area which were
0960 bad due to errors in the dats area of their sectors.

0962 10. "n bad blocks in the XBN area due to header or timing
0963 errors”
0964 Where n is the number of blocks in the XBN area which were
0965 bad due to errors in the header or timing area of their
0966 sectors.

0968 11. "n bad RBNS"”
0969 Where n is the number of blocks in the RBN area which were
0970 bad due to errors in the data area of their sectors.

0972 12. “n blocks retried on the check pass"”
0973 Where n is the number of blocks which had an error on the
0974 first read attempt after formatting.
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: C 0976 13. "FCT used successfully” or
: C 0977
3 C 0978 14. "“FCT was not used”
: C 0979 Dopendinr on the answers to the start-up questions and the
: C 0980 availability of the bad block information (FCT). This
3 E 833% message has the DUP termination message code.
: C 0983 5.0 DEVICE INFORMATION TABLES
3 C 0984
3 C 0985 H
: E 83:? ! Hardware parameter coding questions
: :
: C 0988 HW_Q1_IP = IP REGISTER ADDRESS
3 C 0989 HW_Q2_VECTOR = INTERRUPT VECTOR ADDRESS
3 C 0990 HW_Q3_BR = BUS REQUEST LEVEL
: E Oggl HW_Q4 _UNIT = UNIT NUMBER TO FORMAT
: 0992



M2

SEQ 0025
VAX-11 Bliss-16 v3-555 Page 2
SPIDERSUSERS : [NEALE.AZTEC]ZRCHB1.B16;7 (17)

ZRCHB1 ZRCHBO RC2S DISK FORMATTER S-Apr-1984 13:43:03

REV B PATCH 00 USER DOCUMENTATION 22-Feb-1984 12:03:49

3 C 0993 6.0 TEST SUMMARIES

: C 0934

: C 0995 6.1 Reformat Mode Procedure

3 C 0996

: E 0997 Reformat mode is accomplished in four sections:

3 0998

: C 0999 ¢ Table Setup

: C 1000 + Scanning

3 C 1001 * Replacement

3 C 1002 + Check Pass

3 C 1003

: C 1004

: C 1005 6.1.1 Table Setup

3 C 1006

3 C 1007 This section will build an RCT skeleton and perform part of the primary
3 C 1008 revectoring.

3 C 1009

H C 1010 A. The presence of a good FC1 will be determined by the ability
: C 1011 to read each block in an FCT copy, and by verifying the data
3 E 181§ contained in the FCT Information Block.

: 101

3 C 1014 If none of the four FCT copies is good, the Formatter will
3 C 1015 either:

s C 1016

: C 1017 1. Abort the program if DM software question &6 was
3 C 1018 answered with a 'NO’ .,

H C 1019

: C 1020 2. MWill do a Reconstruct mode if software question @6
3 C 1021 was answered with a 'YES'.

3 C 1022

: C 1023 (Software question 96 is: Continue if bad block
: E {ggg information is inaccessible (Y/N):).

3 C 1026 B. The RCT tracks will be formatted. Bad blocks in the RCT
: C 1027 area will be marked with a header code of 11. If & bad
: C 1028 block occurs in the same position in each copy of the RCT,
: g {8%3 the format will be aborted, as the media is unusable.

: C 1031 C. Both outer and inner DBN areas will be formatted with here.
: C 1032 Two of these inner DBN tracks will be formatted with +20,
3 g }832 and -20. offset for diagnostic purposes.

3 C 1035 D. A partial RCT will be built from the FCT: The RCT
: C 1036 Information Block will be assembled. FCT Bad Block
3 C 1037 Descriptors coded for primary revectoring will Dbe
: C 1038 transformed into RCT entries. This is done by converting
3 C 1039 the PBN address into an LBN address, and entering it into
: C 1040 the corresponding RBN descriptor slot for the particular
: C 1041 track, with a code of 02. Other RBN descriptors will be
: C 1042 designated as wunallocated (code 00) if they have a
H E {8:2 corresponding RBN, or as nulls (code 10) if they do not.

3 C 1045 Two copies of the RCT will be written to each of the two RCT
3 C 1046 tracks.

s C 1047

; C 1048 All LBN's marked for secondary revectoring will be stored in
: C 1049 an "“R2" Table. Replacement RBN's for these LBN's will be
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: E igg? resolved after primary revectoring is completed.

:

: C 1052

: C 1053 6.1.2 Scanning

: C 1054

: C 1055 NOTE :

: C105%  -----

3 C 1057 The following section 6.1.2 generally describes the scanning philosophy

: C 1058 used by this formatter. Specific scanning philosophies for each formatting
: C 1059 mode is as follows:

H C 1060

: C 1061 REFORMAT mode:

: C1062 = cececcccee..

: C 1063 In this mode the FCT file is accessible. The RCT file is built from

H C 1064 the FCT and the LBN area is scanned for additional bad blocks. This mode
: E {822 will scan only for data pattern W.

; C 1067 RESTORE mode:

: c 1068 000 ceccceiina..

: C 1069 In this mode an external FCT file is br t in form the Host and written
3 C 1070 to the media's FCT track. After the FCT file has been restored a normal
3 E 18;5 Reformat mode is performed scanning for data pattern W only.

3 1

: E {3;2 RECONSTRUCT mode:

‘ ----------------

3 C 1075 In this mode the FCT file is inaccessible. The FCT I.D. block is not

3 C 1076 formatted but rather read/write scanned with all data patterns. The I.D>
3 C 1077 is then rebuilt indicating zero FCT entries. The Reformat mode overlay

: C 1078 is then called in to DM space and will read/write scan the LBN area with
3 E {8;8 all data patterns.

: C 1081 This section writes headers throughout the LBN ares. It scans for

: g {83% additional bad blocks, and completes the primary revectoring.

: C 1084 Scanning will start at LBN Track 0 (Top Surface OGB) and progress to LBN

: E {8:2 Track Max (Bottom Surface 0OGB) following logical ordering of LBN tracks.

: C 1087 E. An LBN track is written with headers and Data Pattern W,

; C 1088 using the Format Track on Index XFC. A failure of this XFC

3 C 1089 will result in 10 retries. If all retries fail, the format

3 C 1090 will be aborted.

H C 1091

3 C 1092 The header codes connote block status. They will be

3 C 1093 determined b the FCT Bad Block Descriptors as in the

3 C 1094 following tab{o:

3 C 1095

3 C 1096 i .

3 C 1097 FCT Descriptor Code Header Code

: C 1098 R LT R LT B

B C 1099 : Not listed s 00 - Good LBN

3 C 1100 . : 12 or 14 : 05 - Primary revector :

3 C 1101 : 02 or 04 : 03 - Secondary revector :

3 C 1102 : 01 i : 11 - Secondary revector-:

s C 1103 : : header problem :

3 C 1104 : Any for RBN : 11 - Unusable RBN

; C 1105 e I . e e -

3 C 1106
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3 C 1107 NOTE
: C 1108
: C 1109 If the RBN is not listed in the FCT, a single block
: C 1110 per track may be designated for primary revectoring
: E {}15 with an FCT descriptor code of 12 or 14,
ki
: C 1113 If there are no bad blocks in the track, the forced error
: C 1114 indicator will be set in the RBN at format XFC time by
: g {{}2 complimenting its expected EDC field.
:
: C 1117 F. All blocks in the treck will be read without revectoring
: C 1118 enabled, ond compered to Pattern W. A write-read-compare
: C 1119 sequence will then be performed on each block in the track
: E {{g? using Pattern M, which is the compliment of Pattern W.
B
3 C 1122 Error-free blocks will be written with LBN-unigue Pattern 1.
: C 1123 If the treck hes o prinory revector block, its deta field
3 C 1124 will be written with 128 copies of the tracks RBN address,
: C 1125 and the RBN will be written with LBN-unigue Pattern 1 for
3 E {}gg the repleced block.
3
: C 1128 Each block, except used RBN and secondary replecement
3 C 1129 blocks, is read and its dete compared to the expected velue.
3 C 1130 This will be done with revectoring enabled for & primary
: E {igé replecement block, end disabled for the others.
: E {{gz This process is repested using LBN-unique patterns 2, 3 and
3 C 1135
3 C 1136 G. Any error, including correctable errors, will result in 4
3 C 1137 retries. Any block failing these will be considered a bad
3 C 1138 block. If no primery revector block slready exists in the
s C 1139 track, the Ffirst to fail will be primary revectored by
: C 1140 making an RCT entry in its RBN descriptor, rthoodorinr it
3 E {}:5 with a code of 05, and resetting the RBN forced error flag.
3 C 1143 Other new bad blocks will be reheadered with secondary
: C 1144 revector codes of 03 or 11, depending on the presence of
3 g {{:2 header errors.
: C 1147 If any new bad block(s) is found, steps D and E will be
3 C 1148 portiollg repeated to include the additional bad block
3 C 1149 information, and verify the format write, The
3 C 1150 write-read-compare sequences with patterns 2, 3 and 4 will
: E {{gé not be repeated, however.
H
: C 1153 H. Addresses of blocks to be secondery revectored will be
3 C 1154 accrued in an "“R2 Table” within the program, until 127
s C 1155 entries are made. At this time, 8 copies of the table will be
3 E iig? saved on outer DBN tracks starting at DBN block 0 top surface.
H
: C 1158
3 C 1159 6.1.3 Replacement
3 C 1160
3 C 1161 This section will complete the RCT and resolve all secondary bad block
3 E Hgg replacement.
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: C 1164 I. When all trecks have undor’onc the scanning section, The "R2

: C 1165 Tables"” will be read from the media. The secondary

3 C 1166 revectors will be resolved in the RCT, Finding RBN Bed Block

: E {{6; Descriptors through the Ping-pong algorithm,

H 6

: C 1169 Tracks whose RBN s essigned to be used for secondary

3 C 1170 rovoctoring will be written to reset the forced error

: C 1171 indicator in the RBN.

: C 1172

: C 1173

3 g {{;g 6.1.4 Check pass

3

: C 1176 This section makes write and read passes of the media as 8 final check
: E 11;; to verify revectoring capabilities.

: 11

3 C 1179 J. Starting with the LBN track pair nearest the 0GB, the date

: C 1180 fields of all blocks on the media will be written as

: C 1181 follows:

] C 1182

3 C 1183 Block Type Date

: C 1184

: C 1185 Good Pattern 3

: C 1186

: E %ig; Primary revectored Pattern 3 of replaced block

" E i{gg Secondary revectored Pattern 3 of replaced block

: € 1191 Used RBN Pattern 3 of replaced block

: C 1193 Starting with the top surface LBN track nearest the 0GB all

: C 1194 Host Application Blocks will be read to test for

H C 1195 revectori capabilities. Failure of any read or write will

3 C 119 result in 10 retries. Failure of all retries will result in

3 E i{g; e fatal error message sent to the host and the format aborted.

: € 1199

: E {582 6.2 Restore Mode Procedure

:

: C 1202 Restore mode will only be run bz DIGITAL Manufacturing personnel. It
3 C 1203 requires ean outorno{ copy of the FCT produced when the platter was
3 C 1204 manufactured and is stored on the System Boot Media. This procedure s
3 C 1205 as follows:

3 C 1206

3 C 1207 A. The FCT tracks will be formatted usi the Format Track on

3 C 1208 Index XFC. A failure of this XFC will result in 10 retries.

3 E {ggg If all retries fail, the format will be aborted.

:

: C 1211 The header code of each block will be 12, indicating good

: E igig FCT blocks. The date will be pattern W,

3

: C 1214 B. Eech block will be read eand its dates verified.

3 C 1215 Write-read-compare sequences will then be performed on each

3 g {gi? block, using patterns M, 1, 2, 3 and 4, :

; C 1218 Any errors will result in 10 retries. Any block failing a

) E %gég retry will be considered & bad block.

3
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1221 C. The tracks will be reformatted, if necessary, to change bad
{ggg block header codes to 11.

1224 D. The operator will be queried for the original FCT file name.
1225 The FCT file will then be inputted from the boot device and
{ggg sent to the DU when requested.

1228 E. Two copies of the FCT will be written to each FCT track.
%ggg These will include bad blocks found in step B.

1231 F. This mode will be aborted if any FCT sector fails in all 4
1232 copies. The RECONSTRUCT mode will then be called in if the
1233 option to continue if the FCT file is inaccessible else the
{§§§ formatter will be asborted.

1236 G. The program will sutomatically enter the Format Mode, and
1237 proceed as in 4,1 above.

1238

1239

{g:g 6.3 Reconstruct Mode Procedure

{g:g This mode will be performed if:

1244 1. The operator has explicitly requested this as the formatting
%g:g mode by answering ‘N0’ to the following software questions:
1247 . "Use existing Bad Block information?"”

}g:g . "Down-line load Bad Block information?”

1250 2. The Operator has responded with a 'YES' to the software
1251 question:

1252

1253 . "Continue if Bad Block information is inaccessible?”
1254 end the Bad Block file is discovered inaccessible
{ggz during a Reformat or Restore Formatting Mode.

iggz Reconstruct formatting procedure is as follows:

{528 1. Sector O of each FCT copy will be read/write scanned.

1261 The Formatting process will be aborted if all four copies of
iggg Sector 0 sre bad.

1264 2. The Volume Information Block (Sector 0) will be
{ggg reconstructed using the following information:

{gg; . Media Mode = 512 Byte Format

{g?g . Formatting Instance Number =0

}g;g . Volume Serial Number = Operator Supplied S.N,
1273 . Time of First Formatting = Operator Supplied Date
%g;g (VAX/VMS Format)

1276 . Time of Most Recent Formatting + Operctor Supplied Date
1277 (VAX/VMS Format)
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. Number of Used 512 Table Entries = 0
. Number of Used 576 Table Entries = 0
. Remaining Words Zeroed

The Volume Information Block is then written to each FCT
copy and read back for data integrity.

Read Failures at all four copies will cause the formatting
process to abort.

NOTE
Remaining FCT Sectors 1 thru 15 are not altered.

The formatting process will then perform the Reformat Mode
Procedure,

SEQ 0030
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: E {gg? 7.0 HOST TEST SUMMARIES
: E {ggg 7.1 ATTENDED FORMAT MODE
; C 1304 In this HOST mode the operator must be present at the console terminal
: C 1305 to respond to DM formatter software questions. Via these software questions
: C 1306 the operator can choose from any of the three formatting modes (REFORMAT,
: C 1307 RESTORE or RECONSTRUCT) and can specify the unit number to be formatted.
: C 1308 The unit number given to the DM formatter however must be the same unit
: E {ggg the host reported bringing on-line.
: E 1311 7.2 UN-ATTENDED REFORMAT MODE
: C 1313 In this HOST mode a REFORMAT mode will automatically be performed on all
: E {g{; physical unit numbers contained within operator bui!t P_Tables.
3
3 C 1316 When this mode is selected (which is the hosts default mode) the host
: C 1317 will ask the operator for the date in the same format as the DM formatter
: C 1318 would. This date is then automatically Bivon to the DM formatter and the
: C 1319 physical unit number within the current P_Table is given to the DM as the
: E %gsg unit to format.
; C 1322 In this mode the operator can select up to 16 units (a unit beinr a physical
3 C 1323 platter) to format and be free to leave the console terminal while the
3 E 1;5; units are being formatted.
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: C 1326 8.0 APPENDIX
: C 1327 APPENDIX A
: C 1328
3 C 1329 GLOSSARY
: C 1330
: C 1331 DBN Diagnostic Block Number. A number of per surface are reserved
: E {ggg for diagnostic use. These tracks are called the DBN area.
:
: C 1334 DM Diagnostic Machine. An interpreter built into the RC2S
3 C 1335 firmware which is used to execute programs downline loaded
3 E {33? into the RC25's buffer memory.
; C 1338 EDC Error Detecting Code. A means of verifying correct controller
: C 1339 operation.
3 C 1340
: C 1341 FCT Factory Control Table. A 16 sector table containing volume ID
3 C 1342 information and & map of bad blocks on the media. The FCT is
i g %g:z written as part of the initial media formatting.
3
3 C 1345 FRU Field Replaceable Unit. An item which may be exchanged in the
3 E };:g field.
; E ig:g I1GB Inner Guard Bands. The guard bands closer to the spindle.
; C 1350 1IP Initialization and Polling Register. This register is used
: E iggé for port control.
: C 1353 LBN Logical Block Number. Host visible blocks including the Host
3 E {ggg Application Area and the RCT tracks.
3
3 C 1356 mMsSCP Mass Storage Command Protocol. The method of communication
3 E {gg; used between the host and the RC25 over the bus.
: E {;23 0GB Outer Guard Bands. The guard bands further from the spindle.
; C 1361 PBN Physical Block Number. The absolute address of a block on
3 E {ggg RC25 media.
; C 1364 RBN Replacement Block Number. RC25 has one RBN per track for bad
: g 1.36362 block replacement.
: C 1367 RCT Replacement and Caching Table. A 16 sector table containing
: C 1368 media ID information and & map of the current bad block
3 C 1369 locations.
3 C 1370
3 C 1371 RC RC25 product name.
3 C 1372
3 g {;;E SA Steatus, Address and Purge Register for port control.
; C 1375 xFC Extended Function Call. Instructions which interface
3 C 1376 Diagnostic Machine code to the RC25 microcode.
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1377

1378

1379 APPENDIX B

1380

{ggé BAD BLOCK REPLACEMENT

1383 Bad block replacement is an addressing technique for replacing a bad
1384 block with a good one. The block which replaces it is called a
{ggg replacement block, or RBN.

1387 Each RC25 track has 32 blocks. In the host-addressable area, the first
1388 thirty-one are for normal data storage, and are called Logical Blocks,
{ggg or LBNs. The last block on each of these tracks is an RBN.

1391 If a single bad block exists on a track, it can be replaced by the RBN
{ggg of that track. This is called Primary replacement.

1394 If other bad blocks are found in the same track, they must be replaced
{ggz by unused RBNs of other tracks. This is called Secondary replacement.
1397 Two types of tables record bad block information for the media. One is
1398 the Factory Control Table (FCT), which is written on the media at the
1399 Ffactory. It is a map of the bad blocks caused by the manufacturing
1400 process. The other is the Replacement and Cachi Table (RCT), which
1401 includes both the FCT information, and bad block information uncovered
1402 by the latest formatting of the media. There are four copies of each
{:gz table per unit.
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3 C 1405
: C 1406 APPENDIX C
: C 1407
: C 1408 FCT
: C 1409
3 C 1410
: C 1411 The basic unit of the FCT is the Bad Block Descriptor. This descriptor
3 C 1412 gives the Physical Block Address of the bad block, and a four bit code
: E i:{i indicating why it was retired.
3
: C 1415 The Physical Block Address, or PBN, is the absolute address of a block
3 g {:ig anywhere on the media, without the distinction of host-accessibility.
: C 1418 There are a variable number of Bad Block Descriptors in the FCT. These
: C 1419 descriptors are sorted in descending track order, and in ascending PBN
3 C 1420 order within tracks.
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3 C 1421
: C 1422
: C 1423 APPENDIX D
: C 1424
: C 1425 RCT
: C 1426
3 C 1427 The basic unit of the RCT is the double-word RBN Descriptor. There are
3 E 1:33 1584 of these, one for each RBN in the host-accessible LBN area of the
H 1 media,
: C 1430 The position of each RBN Descriptor in the RCT is fixed. The first RBN
: C 1431 Descriptor is associated with the RBN block in the first host- visible
3 C 1432 track. The second descriptor with the RBN of the second host- vieible
3 C 1433 track, etc..
: C 1434 In the format process, the FCT is given. Four copies of it are found on
3 C 1435 the media; two on each FCT track. The RCT is rebuilt from the FCT
3 C 1436 entries and additional bad block information is gathered in a scan pass.
3 C 1437 Primary replacement may be possible for one block per track if
: C 1438 identified as bad by either of these sources. The tracks RBN must
3 E {:zg itself be a good, unused block.
: E %::5 Primary replacement is accomplished by:
: C 1483 *+ Meking the bad blocks header code 0S.
: C 1445 e Writing the bad blocks date field as 128
3 E %::? copies of its tracks RBN address.
: C 1448 s Writing the address of the bad block to the associated
3 E i:gg RBN Descriptor in the RCT (with a code of 02).
; C 1451 Secondary replacement is needed for bad blocks which do not have a good,
. C 1452 unused REN block .
: C 1453 Secondery replacement is accomplished similarly to Primary Replacement.
: g %:g; but first an unused RBN of another track must be found.
: C 1456 s Find en unused RBN Descriptor in the RCT,
: E {:g; using the Ping-pong algorithm.
: C 1459 + Mske the bad blocks header code 03 or 11,
3 E {:22 depending on error type.
: C 1462 s Write the bad blocks data field with 128
: E {:22 copies of the target RBN address.
; C 1465 ¢ Write the address of the bad block to the associated
H E %:g? RBN Descriptor in the RCT (with a code of 03).
: C 1468 After replacement an attempt by the host to access a replaced block will
3 C 1469 result in access to the block with which it had been replaced.
: C 1470 Good blocks are headered with codes of 00.
H C 1471 To help detect addressing problems, unused RBNs will have a forced error
; C 1472 indication set by complimenting their EDC fields.

-
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: C 1473
3 C 1474
: C 1475 APPENDIX E
: C 1476
: C 1477 DATA PATTERNS
3 C 1478
3 E 1:;3 Six patterns will be used during the scan pass.
: 1
3 C 1481 Pattern W is a pseudo-random pattern, with the LBN address as the Ffirst
: C 1482 word. Pattern M is its compliment, Its use will assure that all data
: C 1483 bits can toggle.
: C 1484
3 C 1485 Patterns 1 thr 4 asre made up of single word elements. These
3 E i:gg elements are as follows:
H
: g ldgg Element A = 071311. This causes peak shift in data encoding.
H 14
3 C 1490 Element B = 106466. This causes single transitions spaced by
3 E 1:35 1. 2. 3 and 4 zeros.
3 1
: C 1493 Element C = 043146. This causes both the highest and lowest
3 C 1494 frequency of transitions in the encoding
: C 1495 logic.
: C 1496
: C 1497 Element D = 134631. This also causes both the highest and
: C 1498 lowest frequency of transitions in the
: E {ggg ancoding logic.
; C 1501 Element L = 17NNNN. Where NNNN is the LBN address to which the
H C 1502 pattern is written.
3 C 1503
: C 1504
: E {ggg These elements are assembled into patterns 1 through 4 as follows:
H
: C 1507
: E {ggg Pattern 1 = LBBAAABBBBAAAAABBBBBBAAAAAAABBBBBBBB etc.
: : 1510 Pattern 2 = BLABBBAAAABBBBBAAAAAABBBEBBBAAAAAAAA etc.
; g {gig Pattern 3 = LDDCCCDDDDCCCCCODDDDDCCCCCCCODODDDDD etc.
; E {gig Pattern 4 = DLCDDDCCCCODDDDCCCCCCDDDDDDDCCCCCCCC etc.
: ¢ 1516
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ZRCHB1 ZRCHBO RC2S5 DISK FORMATTER S-Apr-1984 13:43:03 VAX-11 Bliess-16 v3-555 Page 37
REV B PATCH 00 WUSER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDERSUSERS: ([NEALE.AZTEC)ZRCHB1.B16;7 (24)
3 C 1517 Embedding the LBN address within the patterns gives them LBN-uniqueness.
: g {g{g This feature is taken advantage of in validating revectoring.
: .
: C 1520 Three steps are taken to insure the data will not interfere with
: C 1521 Secondary Revectoring by matching the "Compare 128" algorithm. These
: C 1522 are:
: C 1523
: E {gg; « The high four bits in every word contain invalid header codes.
; C 1526 s Before secondary revectoring is attempted, blocks not involved
: C 1527 with revectoring will be written with dJdata fields which
: E 1?53 contain no 32-bit repetitive patterns.
: 1
: C 1530 ¢ When the format is complete, no unrevectored blocks will
: E {ggé contain data which has 32-bit repetitive patterns,



M3

SEQ 0038
ZRCHB1 ZRCHBO RC25 DISK FORMATTER S-Apr-1984 13:43:03 VAX-11 Bliss-16 v3-555 Page 38
REV B PATCH 00 USER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDERSUSERS : [NEALE .AZTEC)ZRCHB1. 816;7 (25)
3 C 1533
3 C 1532 : APPENDIX F
3 C 1535
i C 1536 Ping-Pong algorithm
3 C 1537
3 C 1538 The search begins at the prunory replacement block descriptor. If the
3 C 1539 the descriptor is not empty then a ping-pong search of the sector containing
3 C 1540 the primary replacement block descriptor ensues. If an empty descriptor
: C 1541 is not encountered then a linear scan of the remaining RCT blocks and
i C 1542 descriptors within blocks, (with wrap-around at the end of the RCT) ensues
: E 13:2 until one of two things occur:
H 1
3 C 1545 1. An unallocated replacement block descriptor is encountered in an
3 g {g:g overflow location - a secondary.
: E {g:g 2. The entire RCT is searched without success - a failure.
:
3 E 1230 The search operates at two levels:
: 1551
3 C 1552 1. Within the primary descriptor RCT sector, outward from the primary
: C 1553 descriptor searched (starting with the next highest RBN descriptor).
: C 1554 Note that this degenerates to a linear search once the first or last
: E {ggg descriptor is encountered.
: C 1557 2. Then a linear search, starting with the next hi st RCT sector
: C 1558 address, once the initial sector has been completely searched. Each
; C 1559 new sector is searched in a linear fashion starting at the lowest RBN
: C 1560 descriptor and scanning until the highest RBN descriptor in the
3 E {ggé sector is encountered.
: C 1563 If at any time during the linear search a null (not an empty) entry is
: C 1564 encountered, the search resumes at the first entry in the third RCT sector
3 C 1565 (the first with descriptors). The search is terminated when it is certain
: E }ggg that all the RCT entries have been searched.



N3

ZRCHB1 ZRCHBO RC25 DISK FORMATTER S-Apr-1984 13:43:03 VAX-11 Bliss-16 v3-555 SEQPOO39 39
REV B PATCH 00 USER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDER$USERS: [NEALE .AZTEC JZRCHB1 . 816:7 (26)

1568
1569
1570 ALGORITHM FIGURE -
1571
1572
1573 RCT sector 3
1574
1575
1576
1577

FIRST !

RCT !

DESCRIPTR!

1578 SECTOR !
1579

1580 $ommrmmaan .
1581 f
1582 v
1583 RCT sector n PP .
1584 ! !
1585 ' 1¢-
s
'

-t t s v v @

15“ ! """""" .

1587 entrance to routine--> ! primary

1588 foeeneecs

1589 .

1590 Pecescncae .

1591 .

1592 v

1593 RCT sector nel s--cccu-an

1594 i

1595 !

1596 '
[ ]
'
]

ping

1597
1598
1599 v
1600 PP ———
1601 '

1603 Last RCT sector ¢---------

Ll L L REL EL ET B J

L 4
AL L L B L Bl Rl EL EL EL EL EL EL EL EL EL EL EL BL EL EL EL EL BT RL EL REL EE R L ET RE WE T T e

B B4 B0 S0 B0 B0 S8 B0 B0 S0 B S0 S0 S8 B8 G0 B0 B0 G0 G0 B8 S S8 S0 G0 S0 B S8 S8 B0 B9 SF S5 B S5 BF SF G5 S8 B B8 S S8 8¢ 8
glalslslisisislislsligislisislsislslisislalsislisisislslisislisislslislialslislislisislzslsizlalalalnls]
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SEQ 0040
ZRCHB1 ZRCHBO RC2S DISK FORMATTER ' S-Apr-1984 13:43:03 VAX-11 Blies-16 Vv3-555 Page 40
REV B PATCH 00 USER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDERSUSERS: [NEALE.AZTEC JZRCHB1.B16;7 (27)
H C 1613 APPENDIX G
3 C 1614
: C 1615 CREATING ZRCHBO DM CODE
: C 1616
: C 1617 G.I FILES REQUIRED
: C 1618 A. RTEM (RT-11 emulator) including:
: C 1619 e. DMArCRO.SAV The DM macro assembler
: C 1620 b. DMACRO.MAC The DM macro library
3 C 1621 ¢. DTX.SAvV The XXDP: UPD2 emulator including:
3 C 1622 d. DTX DRIVERS including:
: C 1623 1. IZODAO.DTX
3 C 1624 2. IZDKAO.DTX
: C 1625 5. IZDLAO.DTX
3 C 1626 4, IZDMAO.DTX
: C 1627 S. IZDTARO.DTX
: C 1628 6. IZDXAO.DTX
: C 1629 7. IZDYAO.DTX
3 C 1630 8. IZMMAO.DTX
: C 1631 9. IZMSAO.DTX
3 C 1632 10. IZMTAO.DTX
: C 1633
3 C 1634 e. STARTM.COM RTEM start up com fFile. See below
3 C 1635 assembling DM source files
: C 1636
3 C 1637 8. DMCONV.EXE
3 C 1638 Converts DMACRO output .SAV files into o Bliss
: C 1639 escii erray. This ascii erray is then built into
3 C 1640 e separate Bliss module and compiled. The ob ject
: C 1641 code from this module is then linked with other
3 C 1642 Bliss object modules resulting in a APT compatible,
: C 1643 contiguous object file including both host and DM
3 C 1644 code.
: C 1645
3 C 1646 G.1 BUILDING DM SOURCE CODE
: C 1647 DM source code cen be built using any of the text editors
: C 1648 available under any operating o¥stu. Guide lines for its
; E %g‘sg creation can be found in the AZTEC.DOC manual.
: C 1651 G.2 ASSEMBLING DM SOURCE CODE
s C 1652 The DM macro sssembler (DMACRO.SAV) is used to sssemble DM
: C 1653 code modules and is written to be run under RT-11 (or RTEM
: C 1654 emulator). The following example demonstrated the RTEM
: C 1655 stertup com file used to creste the released DM formatter
3 C 1656 .SAV file. This stert-up commend file includes: allocating
: C 1657 more virtual storage, bringing the DM source code into the
: C 1658 RTEM system, uu-blinx the DM source code, linking and
; C 1659 moving the output .SAV file back to the user directory.
: E {g&) The following example is performed on VMS operating system,
:
: C 1662 $ <VMS>»
: C 1663 $ set def [neale.rtem) !Set default directory to the RTEM sub directory
3 C 1664 $ mcr rtem '‘Run the RT-11 emulator
H C 1665 . RTE>/vs !Type /vs to prompt RTE>
3 C 1666
3 C 1667 RTEM-11 (VAX/VMS) vO01.00
H C 1668
H C 1669 RT-11F8 (S) vO04.,00L



C4

SEQ_0041
ZRCHB1 ZRCHBO RC25 DISK FORMATTER S-Apr-1984 13:43:03 VAX-11 Blies-16 Vv3-555 Page 41
REv B PATCH 00 USER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDERSUSERS : [NEALE .AZTEC)ZRCHB1.B16;7 (27)

B @% B0 B0 BF B0 G5 S0 B S B0 B0 B8 G0 S8 S0 G5 S5 B8 S8 B S5 S5 S5 B8 BF B0 B0 B8 B¢ B8 GF S0 OF B8 S B S5 G5 SF S 9% Ve GF S5 6 S0 BF BF B S B Se $e G0 80 o

alalalslialalslislisislisisiaslisliaslislialsialslsliaslalslslslslslislislislalslialslislalslislslslalalsislzlslslslslalalalslalals]

1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
17C5
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
av22
1723
1724
1725
1726

.SET TT:NOCRLF,SCOPE ,WIDTH 80
.R JOAT

«MORE 7V:VS1

otC

JDEL VSl:e.0

.R FIP
0!81:'(NEALE.AZYECIAZFHYR.HAC/F
.

.R DMACRO
‘Vgl:AZFHTR.AZFHTR-DHACRO.VSI:ﬁZFH!R
at

+R LINK
0V31:AZFHTR.AZFHTR-VSI:AZFHTR
s

.R FIP

¢[NEALE .AZTEC)/F=VS1:AZFMTR, LST
OEEEQLE.AZTECI/F/I'VSI:AZFHTR.SAV
+

.B00 SY
$ <VMS>

G.3 BUILDING THE BLISS ASCII ARRAY

The following is performed by the startm.com start-up commend file. Before
running the commend file the virtual storage disk VS1: must have already
been generated using the JOAT utility,

!Set term characteristics

!Enter JOAT (Jack of all trades) utility
!Allocete virtual device VS1l: to RTEM system
'Exit JOAT

{Make room in VS1: for this assembly

!Enter File interchange program

sgrfgg};S OM source code from user directory
XN

‘Run the DM macro assembler
'Agssemble DM source and save in VS1:
'Exit the DM assembler

Run the RTEM | inker
ILink the .obj file and save in VS1:
'Exit the linker

'Run FIP
!Output .LST file to user directory
!0utput .SAV file to user directory
'Exit FIP

‘Return to VMS

The next step is to run the DMCONV program to build the
Bliss ascii array from the DMACRO output .SAV file. To

do this follow this example:

$ run DMCONV.EXE
INPUT FILE NAME

LE. XXXXXX,YYY) AZFMTR, SAV

(I
OUTPUT FILE NAME ({ E. XXXXXX.YYY) AZFMTR.VEC

BLOCK VECTOR NAME
Note:

I.E. XXXXXX.YYY) AZFMTR

In this example it is assumed that DMCONV.EXE and the

.SAV file are both in the default directory.
G.4 BUILDING THE DM BLISS MODULE

The output from the DMCONV program (AZFMTR.VEC) is then
included into & Bliss module (for the purpose of ZRCHBO this

module is ZRCHB6.B16) and compiled.

To compile this module

tekes & VERY long time so it is suggested that it is submitted

to the batch queue after hours.

The entire procedure to compile and link all Bliss source

modules (including the DM bliss module)
the following command procedure (azcor.com):

is demonstrated by



D4

ZRCHB1 ZRCHBO RC2S DISK FORMATTER S-Apr-1984 13:43:03 VAX-11 Bliss-16 v3-555
REV B PATCH 00 USER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDERSUSERS: [NEALE.AZTEC )JZRCHB1.B16;
: C 1727 ¢ Bazcom 'Execute command procedure

: C 1728 $ set verify

: C 1729 $ bliss/pdpll/list/library ZRCHBO.R16

: C 1730 $ bliss/pdpll/listing=ZRCHB.DOC ZRCHB1.B16

3 C 1731 $ bliss/pdpll/list ZRCHB2.B16

: C 1732 $ bliss/pdpll/list ZRCHB3.B16

3 C 1733 $ bliss/pdpll/list ZRCHBA .B16

: C 1734 $ bliss/pdpll/list ZRCHBS.B16

: C 1735 $ set process/name*"Killer

: C 1736 $ bliss/pdpll/list ZRCHB6.B16

: C 17%7 $ set process/name*"F isher_man

: C 1738 $ bliss/pdpll/list ZRCHB7.8B16

: C 1739 $ MCR TKkB

3 (C: {;:? ;RCPOIW-O/W.ZRCWICRI-SP-ZRCO'Bz.ZRCFBS.ZRCFBO.ZRCFGS.ZRC'-O&ZRCPO?.ncFslbllb
:

: C 1742 PAR=DUMMY : 2000: 176000

: C 1743 STACK=0

3 C 1744 77

H C 17‘5 $ !‘....“.‘..‘.‘.‘...‘..“‘O.‘.‘l““.“.“.“.“.““.“

: C 1746 $ o .

: C 1747 $ !+ Now run the TKBBIN program to create a .bin file =«

: C 1748 $ o .

: C 1749 $ 0800000000008 000000000000000000000000000000000000000000

: C 1750 $ set noverify

: C 1751 §

3 C 1752

3 C 1753 The TKBBIN wutility is then run on the output from the TKB linker to produce

: E i;gg an XXDP+ executable .BIN file. The following is an example of the procedure:
3 C 1756 $ RUN TKBBIN

3 C 1757 Input filename ? ZRCHB

: C 1758 i load Addr: 2000

3 C 1759 ixfer Addr: 1

3 C 1760 itNr char : 74600

H C 1761 End of Job

3 C 1762 $

: C 1763

3 C 1764 G.S5 GETTING .BIN FILES ONTO XXDP. MEDIA

: C 1765 The RT-11 emulator is used to move XXDP: .BIN files from a

: C 1766 VMS user directory onto XXDP+ media. The following is an

: g {;g; example of this procedure.

3

3 C 1769 $ set def [neale.rtem) !Set default directory to RTEM sub-directory
3 C 17720 $ mcr rtem 'Run the RT-11 emulator

: c1mn .RTE>/vs !Type /vs to prompt

$ C 1772 E

: C 1773 ! The startm.com Command file will automatically

; C 1774 ! begin to execute when entering RTEM., Control

3 C 1775 ! ¢ the command procedure at this time and do the

3 C 177 ! following:

: E LT7? s

] C 1778 .R JOAT 'Run JOAT utility

3 C 1779 .DLO: /A 'Allocate XXDP: device to pip .BIN file to
3 C 1780 otC 'Exit JOAT

3 C 1781

3 C 1782 .R FIP 'Run FIP utility

; C 1783 #VS1:=[NEALE ,AZTEC)/RCHB .BIN/F /1 !Bring .BIN file from user directory into VS1:

SEQPOOJ2 42
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SEQ 0043
ZRCHB1 ZRCHBO RC2S DISK FORMATTER S-Apr-1984 13:43:03 VAX-11 Bliss-16 V3-555 Page 43
REV B PATCH 00 USER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDERSUSERS : [NEALE.AZTECJZRCHB1 . 816s7 (27)
H C 1784 otC Exit FIP
: C 1785
: C 1786 R DTX 'Run the XXDP: UPD2 emulator
: C 1787 «DEL DLO:ZRCHB.BIN !Delete from XXDP+ media old .BIN file
: C 1788 «PIP DLO:ZRCHB.BIN=VS1:ZRCHB.BIN !PIP new .BIN file to XXDP+: media
: C 1789 «LOAD DLO:ZRCHB.BIN !Load the file to verify the check-sum
: C 1790 XFR: 000001 CORE:002000, 76600
3 C 1791 «tC 'Exit DTX
: C 1792
: C 1793 .B00 Sy !Boot back to VMS
3 C 1794 $ <VMS> !Back at VMS again



F4

ZRCHB1 ZRCHBO RC2S DISK FORMATTER S-Apr-1984 13:43:03 VAX-11 Bliss-16 v3-555 SEQPOO“
REV B PATCH 00 USER DOCUMENTATION 22-Feb-1984 12:03:49 SPIDERSUSERS: [NEALE.AZTEC)ZRCHB1. 816:7 (28)
3 C 1795 APPENDIX H
H C 173
: g {;3; CREATING ZRCHBO HOST CODE
: C 1799 M.I FILES REQUIRED
: C 1800 A, Text editor
: C 1801 B. Blisslé compiler
3 C 1802 C. TKB linker
: C 1803 D. TKBBIN Utility This converts Blissl6 .EXE files into XXPDe«
: C 1804 .BIN files.
: C 1805
3 C 1806
: E {gg; M.1 SOURCE FILE CREATING
: C 1809 Usnng any text editor, follow PDP-11 diagnostic design guidelines demonstrated
: E {g{g in SUPPRGC.DOC and CHQUSD.SEQ.
: ¢ 1812 M.2 COMPILING BLISS SOURCE MODULES
; C 1814 Follow steps starting at G.4 to compile Bliss source modules and
3 C 1815 to get the .BIN file onto XXDP+ media.
3 1816 )«
3 1817 ELUDOM
.TITLE ZRCHB1 ZRCHBO RC2S DISK FORMATTER
.IDENT /REV B 7

: PSECT SUMMARY
; Psect Name Words Attributes
H COMMAND QUALIFIERS
3 BLISS /PDP11/LISTING=ZRCHB.DOC ZRCHB1.B16

Size:_ O code ¢+ 0 data words

Run Time: 00:08.6

Elapsed Time: 00:49.4
Memory Used: 6 pages
Compilation Complete



ZRCHB2

@0 90 S0 S @¢ B8 S S8 9 B0 S¢ W0 B¢ @¢ S0 W

WS @ B0 B B0 90 B0 S0 B0 G G G0 S B G0 B0 B0 B0 G0 B S0 S8 S B S G B0 S8 B9 OF G B S S S S8 B¢ 88 8 B8 98

0001
0003
0005
0007

0009
0010
0011
0012
0013
0014
0015
0016
1505

1507
1508

1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528

1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
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G4

ZRCHBO RC2S DISK FORMATTER S5-Apr-1984 13:19:09

S-Apr-1984 13:16:08

MODULE ZRCHB2 (STITLE 'ZRCHBO RC25 DISK FORMATTER'

BE

IDENT = ‘REV B PATCH 00',
ADDRESSING_MODE (RELATIVE) ,
gNVIRONHENT (NOEIS)

GIN

#sbttl 'PROGRAM HEADER'
'

- ew sem ¥

<

li

Pretty Declarations
BLF /LOWERCASE _KEY>

brary 'ZRCHBO' ; '‘Define RC25 Formatter L

require 'BLSMAC.REQ'; ‘Define Bliss Macro Requ

*

The psect named "code or $code$” is redefinded here
to be called "asatcode”. This is done to force the TKB
linker to place the paggr.ns header information starting
at absolute address 2 .

psect

li

*

code = aas$code;

teral
DS$NBR_OF _TESTS = 1; ‘ 'Indicates number «f tes

The structure of a diagnostic program may contain any or all of the
ten optional sections. But five of the optional s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>