












































































































































If the test is successful, the following will appear:

Successful; UCB is OK.
If the test fails, a display similar to the following
Failed; UCB is corrupted.

#¥%%%% UCB READ ERROR: Non-correctable Data Field
BE ORE XX XX XN Press <CR> to continue k%

Would you like to continue (Y/N)? <N>

If the response is No, the program will exit to the main menu.
response is Yes, the program displays the current drive parameters and

permits the user to modify the parameters, followed by

Recovering Drive Parameters ... Rebuild Operation

will appear:

Error %*%%x¥
¥E ¥ XX X¥

If the rebuild is successful, the following will appear:

If the



Modify B DU Unit Numt (6)

If Item 6 is selected, the DU wunit numbers may be changed start-
ing with the first or base unit number. For the above example, the
following would be displayed:

Base DU Unit (0 ... 252): <250>

To change the unit number, enter the new number; for example,
200, and the following will appear:

Base DU Unit (0 ... 252): <250> 200
Current Base DU Unit Updated.

Updating Unit Control Block
%% %% ¥% Press <CR> to continue *¥* #% %

If the operation is successful, the Unit Control Block will be
updated with the new Base DU number. If the operation fails, an error
message similar to the one below will appear. This operation does not
affect the data on the host area.

%¥%%¥%¥% UCB READ ERROR: Invalid Drive Characteristics **#®#*#

Format Drive (7)

After selection and configuration of drives, the drives are ready
for formatting. The program divides, or partitions, the disks into
areas for different uses. Figure 3-1 shows two examples of partition-
ing. Drive parameters are recorded in the Unit Control Block. The
host area is for user data, the Replacement and Caching Table (RCT) is
used for listing bad-media replacement. There is also a replacement
sector at the end of each track. Each drive has an area for diagnost-
ics for use by the host.

When 7 is entered from the Main Menu, the following will appear:

SMD Drive 000 Selected

Format Menu

1 - Format Entire Drive

2 - Format Logical Unit

3 - Format Diagnostic Partition
0 - Exit Menu

Enter Selection: <000>

An entire drive, a logical unit, or the diagnostic partition may
be formatted. Formatting one 1logical unit or the diagnostic parti
tion does not affect the data on the other logical units.



If 1 or 2 is selected, the following will appear:

RER  EEE  NEE  CAUTION  ®%%  %%% #%%

If you continue. ALL DATA will

be lost on the selected unit!!
BEE  REE O EERE  RRE  EEE  XEX  RRE  EEE

Would you like to continue (Y/N)? <N>
If yes is selected, the following appears:
SMD Drive 000 Selected

Format SMD Drive 000
(CTRL-C ABORTS TO FORMAT MENU)

Data Pattern (0...FF): <00>

The data pattern is a combination of 1's and O's written to and
read from the drive. To check all bits. the most efficient patterns,
in hex, are AA and 55.

If 1 is selected, the entire drive will be formatted as illus-
trated in Figure -1, Tn the example below, the disk is partitioned
into four logical units. The cylinder address and the bad-block scan
will roll on the screen as each cylinder is addressed. The program
writes headers, initializes the RCT to a no-defect state, scans and
reports bad blocks, and 1lists the blocks available to the user. The
cylinder addresses shown below are for the 1last cylinder in each
logical unit. The diagnostic partition which is formatted last is
generally one or two cylinders.

Formatting DU250 (Logical Unit 000):
Writing headers at cylinder 00145
Initializing RCT to no defect state
Bad-block scan at cylinder: 00145
Number of available blocks: 00031682

Formatting DU251 (Logical Unit 001):
Writing headers at cylinder 00292
Initializing RCT to no defect state
Bad-block scan at cylinder: 00292
Number of available blocks: 00031682

Formatting DU252 (Logical Unit 002):
Writing headers at cylinder 00439
Initializing RCT to no defect state
Bad-block scan at cylinder: 00439
Number of available blocks: 00031682

Formatting DU253 (Logical Unit 003):
Writing headers at cylinder 00586
Initializing RCT to no defect state
Bad-block scan at cylinder: 00586
Number of available blocks: 00031682



Formatting Diagnostic Partition
Writing headers at cylinder 00588
Diagnostic Partition Size (eylinders): 00001
Format operation has completed

¥% %% ®#% DPress <CR> to continue #% ##% &%

If a 2 is selected, the same prompts will appear as when an

entire drive is formatted, except after Data Pattern, the following
will appear:

Logical Unit Number (0...003): <000>
The selected logical unit will then be formatted:

Formatting DUOOO (Logical Unit 000)
Writing headers at cylinder 00145
Initializing RCT to no defect state
Bad-block scan at cylinder 00145
Number of available blocks: 00031682

Format operation has completed

#% %% ®% Press ¢CR> to continue ##% %% &%

If 3 is selected from the menu, the display will resemble the
following: :

Formatting Diagnostic Partition

Writing headers at cylinder 00588

Diagnostic partition size (cylinders): 00001
Format operation has completed

¥% &% %% DpPress <CR> to continue #% %% &%

If an error occurs, the bad-block display will resemble the fol-
lowing:

BAD-BLOCK found at T.BN 00025050 (CYL:00632, HEAD:000, SECT:000)
Error Type: Correctable Data Field Error

(PATTERN: 01FA02, VECTOR: 00061. ILENGTH: 10 bits)
Replacing LBN 00025050 with RBN 00000349 (Non-Primary)

In the example above, the error type is the ECC correction pat-
tern. The vector is the number of bytes from the beginning of the
sector in error and the length is the error burst in bits. Other er-
rors are listed below.

An LBN (Logical Block Number) is the position in the DU unit
which is used by the host. The RBN (Replacement Block Number) is also
used by the host but is placed at the end of a track on the disk. If
the replacement sector is not on the same track where the error occur-
red, the sector is considered as a non-primary replacement sector, and
if at the end of the track where the error occurred, it is primary.

Figure 3-1 is a simplified description of the partitioning of two
drives as one logical unit and three logical units.

3-15



Drive Partitioned Drive Partitioned
As 1 T.ogical Unit As 3 Logical Units

|
|
|
!
!
!
]
I
]
Host Area !
]
]
|
]
!
!
|
!
]

—en s Ews CEE men S D G EEEE - L - - - TS SEE Smes S S e = S -

Figure 3-1. Drive Partitioning

Bad-Block Scan (8)

After the drives have been formatted, this option can be used to
run patterns across the selected unit in order to locate and replace
bad blocks. This can be achieved by means of read scan. write/read
user-defined patterns, or write/read DILOG's default patterns. The
entire drive or a logical wunit may be scanned. The menu is as
follows:

SMD Drive 001 Selected (XYZ2)
Bad-Block Scan Menu

1 - Scan Entire Drive
2 - Scan a Logical Unit
0 - Exit Menu

Enter a Selection: <001> 1

Once the operator has selected the unit and the area which is to
be scanned, the controller will prompt for the number of patterns. Tf
the response to the above question 1is zero (0), the controller will
read over the selected area without writing data patterns; any bad
blocks found will then be replaced. Note that when a bad block is re-
placed, the data on the bad block will be lost.
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If the operator responds with a nine (9), the controller will
write eight data patterns across the selected area. Each write is
followed by a read in order to detect bad media which will then be
replaced. Patterns selected are as follows: 0000, 5555. AAAA, 8B8B,
3333, 091, B6D9, 2D2D.

If the operator responds with a number between one (1) and eight
(8), the controller will prompt for the data pattern(s). After the
data pattern(s) have been selected, the controller will then write the
"n" patterns (where "n" is the number of data patterns selected by the
operator) across the selected area, each write will then be followed
by a read in order to detect and replace bad media.

The following lists the data patterns:
SMD Drive 001 Selected (XYZ)
Scan SMD Drive 001 (XYZ)

(CTRL-C ABORTS TO FORMAT MENU)
Number of patterns (0..9): <009> 8

(0...FFFF): <0000>
(0...FFFF): <5555>
(0...FFFF): <AAAA>
(0...FFFF): <8B8B>
(0...FFFF): <3333>
(0...FFFF): <3091>
(0...FFFF): <B6D9>
(0...FFFF): <2D2D>

Data Pattern
Data Pattern
Data Pattern
Data Pattern
Data Pattern
Data Pattern
Data Pattern
Data Pattern

EEE EER KEE CAUTION & %%% %% %%

If you continue, ALL DATA will

be lost on the selected unit!!!
Y} 'Y HRE  RER 'TT ] BRE  RRE YT}

ONonNEWh —

Would you like to continue (Y/N)? <N> No



Errors

Error types and error contexts are listed below.

The context de-

scribes what function was being performed when the error occurred.

Error types may have more than one cause.

are listed separately.
Error Type

Unit Not Selected

Multiple Unit Selected

Drive Not Ready

Seek Operation Failed

Drive Fault

Sector Not Found

RCT Access Failed
Unable to Read Replace-
ment Sector

Correctable Data Field Error

Non=correctable Data Field
Error

Sector Overrun

No Data Synch Field

Unit Write Protected

No Sector/Index Pulse

Three stand-alone errors

Description

Drive is not selected--possible

bad connection or drive not pow-
ered up.
More than one drive has the same

SMD unit number--check drive set-
up.

Drive did not spin up--perhaps
drive power problem.

Drive was not able to complete
the seek, or the seek was to a
non-existent cylinder--check
drive parameters.

Drive fault condition--consult
drive manual.

Unable to locate a sector or
header miscompare--probably bad
media in header.

RCT partition corrupted.

During read scan, sector was pre-
viously replaced but replacement
sector is bad.

Bad media in data field; error is
corrected using ECC.

Bad media in data field; length
of error is too large to be cor-
rected.

Drive not formatted properly--
check drive setup.

Data Synch Field changed due to
bad media.

The drive is hardware write pro-
tected.

Sector or Index pulse not re-
ceived--check drive manual.



Unable to Write Headers

DDC Time-out

Drive Setup Conflicts

Invalid Drive Characteristics

Abort upon operator request

Unexpected Late-interlock (F)

FIFO Data Lost (F)

Fatal DDC Error (F)

Software Detected Fatal
Error (F)

Error Context

UNIT SELECT

UCB READ

UCB WRITE

of the

UCB FORMAT

During formatting, headers could
not be written--check drive man-
ual.

Integrated circuit in controller
timed out--reselect drive from
main menu.

During query session, program de-
tects drive parameters which con-
flict with drive setup.

Drive characteristics read from
the drive are invalid. Could be
number of sectors not set up
properly, unit control block is
corrupted (use 5 from the Main
Menu to rebuild Unit Control
Block), or drive has not been
formatted via Universal Format-
ter.

Operator pressed CNTRL-C keys to
abort operation.

Fatal error--contact DILOG Cus-
tomer Service.

Fatal error--contact DILOG Cus-
tomer Service.

Fatal error--contact DILOG Cus-
tomer Service

Fatal error--contact DILOG Cus-
tomer Service.

Description

Error occurred during unit se-
lect.

Error occurred when reading drive
parameters from Unit Control
Block; unable to read any of the
multiple copies.

Error occurred when writing drive
parameters to Unit Control

Block; unable to write any
multiple copies.

Error occurred during formatting
the Unit Control Block; unable to
format any of multiple copies.



RCT READ

RCT WRITE

RCT FORMAT

READ

WRITE

FORMAT

REPLACE

Stand-Alone Errors
INPUT OUT OF RANGE

INPUT IS REQUIRED
RCT IS FULL
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Error occurred during reading an
RCT block. Unable to read any of
multiple copies.

Error occurred during writing to
RCT block. llnable to write any
of multiple copies.

Error occurred during formatting
of RCT partition. Unable to for-
mat any of multiple copies.

Error occurred during reading
data from the host area.

Error occurred during writing
data to the host area.

Error occurred during formatting
to the host area.

Error occurred during bad block
replacement. Unable to replace
bad LBN with RBN as described by
type error.

Description

Input is not within the expected
range.

No default for prompt.

The Replacement and Caching Table
(RCT) on the selected drive is
full. The drive should be re=-
formatted.



SECTION 4
DIAGNOSTICS

Two DEC RC25 diagnostics may be used to test the controller. They are
ZRCFB3, Front End Test, and ZRCDA1, Disk Exerciser.

SETUP AND SELF TEST

Install the controller as described in Section 2. Apply power to the
system, and verify that the green LED lights. 1Install the XXDP+ diag-
nostic floppy in the floppy drive and boot the system. When the boot
switch on the system is toggled, the LED will go out, but will light
again when the controller is brought online by the diagnostic.

When booting is completed, the XXDP+ sign-on will appear:

XXDP-SM SMALL MONITOR VERSION 2
BOOT FROM DYO

28KW MEMORY

UNIBUS SYSTEM

RESTART ADDR: 152010
THIS IS XXDP-SM TYPE "H" OR "H/L"™ FOR HELP

(NOTE: 28KW = 28 Kilowords)
FRONT END TEST ZRCFB3

The controller will support only tests 1-8 which must be selected by
the user. These tests will bring the controller through
initialization several times and do extensive checks on the DMA
capability. Once the prompt "." has appeared, type the following
command line to start ZRCFB3 diagnostic:

R ZRCFB3

The system will echo the filename to let the user know that the file
is being loaded. .

R ZRCFB3
ZRCFB3.BIN

When the diagnostic has been loaded, the diagnostic startup message
will appear on the user's console.

DRSSM-FO

CZRCF-A-0

RC25 FRONT END/HOST DIAGNOSTIC
UNIT IS AZTEC RC25 PLATTER
RSTRT ADR 145676

DR>
The diagnostic can be started by typing the following command line:

DR>START/TEST: 1-8<CR>



The above command line instructs the diagnostic supervisor to start
the .test but initiate only tests 1 through 8. The supervisor will
then prompt the user for hardware or software changes.

CHANGE HW (L) 2

The diagnostic must be informed of the hardware parameters of the
system under test. Fnter the following information.

CHANGE HW (L) ? Y<CR>
Enter the number of controllers that are being tested.
# UNITS (D) ? 1<CR>

The diagnostic will then prompt the user to enter the following infor-
mation for the number of units that have been selected. The following
is an example:

UNIT O

IP ADDRESS (0) 172150 ? <CR>
VECTOR (0) 154 2 <CR>

BR LEVEL (0) 5 ? <CR>

PLATTER ADDRESS[ES] (D) ? O<CR>

The platter address is the unit number of the disk drive under test.
Since the controller does not support the tests which require a disk,
this question is not appropriate, but must be answered to start the
diagnostic. Once the hardware questions are answered, the supervisor
will prompt for software changes.

CHANGE SW (L) 2

The software question can be answered NO because the controller does
not support the tests which require a disk drive.

CHANGE SW (L) ? N<CR>

The diagnostic will ©print each test as it runs and will inform the
user of any errors that occur.

TESTING UNIT #: 0 IP_REGISTER:172150 PLATTER #:0
TEST 1 REGISTER EXISTENCE TEST

TEST 2 STEP 1 READ/WRITE POWERUP DIAGNOSTICS

TEST 3 DNIAGNOSTIC WRAP TEST

TEST 4 VECTOR AND BR LEVEL TEST

TEST 5 STEP 1-3 READ/WRITE DIAGNOSTIC

TEST 6 PURGE POLL TEST

TEST 7 SMALL RING TEST

TEST 8 LARGE RING TEST
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When the diagnostic has completed all the tests, the end of pass
message will be printed and the diagnostic will be restarted.

DZRCF FOP 1
0 TOTAL ERRORS
DR>EXIT<KCR>
DISK EXERCISER, ZRCDA1
The controller is also compatible with the multi-drive
exerciser,ZRCDA1. This diagnostic will bring the controller online
and 1issuerandom record numbers to the selected unit(s). This

diagnostic alsosupports multiple controllers as well as multiple units
on a singlecontroller.

Once the XXDP prompt "." is displayed, run ZRCDA1 by typing the
following command line:

R ZRCDA1KCR>

The system will echo the filename to inform the user that the program
is being loaded:

.R ZRCDA1
ZRCDA1.BIN

Once the diagnostic is loaded, the diagnostics startup message will be
displayed on the user's console:

DRSSM-FO0

CZRCD-A-0

RC25 DISK EXERCISER

UNIT IS SINGLE RC25 PLATTER
RSTRT ADR 145676

DR>

Patch as follows:

ADDRESS IS SHOULD BE
PATCH 1 26070 16237 12737

26072 50 143326
PATCH 2 30644 1003 1367
PATCH 3 30704 1003 1367
PATCH 4 37522 1416 240

Start the test after the diagnostic supervisor prompt "DR>" appears.

DR>START<CR>



The supervisor will then prompt the user to change hardware or
software default parameters:

CHANGE HW (L) 2

The diagnostic must be informed of the hardware parameters of the

system under test. Enter the following command 1line to change
hardware parameters:

CHANGE HW (L) ? Y<CR>

Enter the number of controllers or drives that are currently being
tested:

# UNITS (D) ? 1<CR>

If 2 is entered the next prompt will appear twice so that the second
controller or second drive may be selected.

The diagnostic will prompt the user to enter the following information
for the number of units that have been selected:

UNIT O

IP ADDRESS (0) 172150 ? <CR>

VECTOR (0) 154 ? <CR>

BR LEVEL (D) 5 ? <CR>

PLATTER ADDRESS (UNIT PLUG) (DY 0 ? <CR>

ALLOW WRITES TO CUSTOMER DATA AREA ON THIS PLATTER (L) *?
Y<CR>

%#% WARNING - CUSTOMER DATA AREA MAY BE OVERWRITTEN! ...
CONFIRM (L) ? YZCR>

The platter address is the unit number of the disk drive under test.
The customer data area is the host data area of the disk drive and is
used to test the controller. Backup any data in the host partition,
if necessary, before continuing with the diagnostic.

After the hardware questions are answered, the supervisor will prompt
the user for any software changes:

CHANGE SW (L)

The user can take the default software values because all SMD drives
are larger than an RC25. If the tests are being run on a contracted
unit, some of the software values may have to be changed to prevent
errors.

If the selected unit is fully formatted, use the default values by
typing NO to the software query:

CHANGE SW (L) ? N<CR>

To change the software default values. answer YES to the software
query:

CHANGE SW (L) ? Y<CR>
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The wuser will then be prompted by the supervisor to input the
following information:

ERROR LIMIT (0 FOR NO LIMIT) (D) 132 ? <CR>

Enter the error limit that must be reached before a unit is deselected
by the diagnostic. The default value of 32 is used.

TRANSFER LIMIT IN MEGABYTES (0 FOR NO LIMIT) (D) 2 2 <CR>

Enter the number of bytes to be transferred between the controller and
the diagnostic. Effectively, this will select the time required to
reach an END OF PASS.

SUPPRESS PRINTING ERROR LOG MESSAGES (L) Y 2 <CR>

The default value should be used unless multiple errors occur and more
information is required to resolve the problem.

RUN DM EXERCISER INSTEAD OF MULTI-DRIVE SUBTEST (L) N ?
<CR>

The default must always be taken because the controller does not
support Diagnostic Mode (DM) of operation.

RANDOM SEEK MODE (L) Y ? <CR>

The best possible test is to seek randomly across the entire disk sur-
face. Therefore, the default value should be used.

STARTING TRACK (D) 0 ? <CR>

The starting track number is to be entered. (Because the controller
does not emulate the RC25, the questions regarding starting and ending
track numbers do not apply. Tf the unit under test is fully formatted
and is more than 40 megabytes, the diagnostic will not overflow the
cylinder address.)

ENDING TRACK (D) 1641 ? <CR>

Enter the ending track number. If the wunit is larger than an RC25
unit (40 megabytes), the default can be used.

READ-COMPARES PERFORMED AT THE CONTROLLER (L) Y ? <CR>

The default value is wused to require the controller to compare the
data read with host memory.

THE REMAINING QUESTIONS APPLY ONLY TO UNPROTECTED PLATTERS.
The user can use the default values for the remaining questions.

WRITE ONLY (L) N ? <CR>
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The disk drive under test 1is never a write only disk; therefore,
always take the default.

WRITE-COMPARES PERFORMED AT THE CONTROLLER (L) Y ? <CR>
The controller will perform write checks if the default is taken.
CHECK ALL WRITES AT HOST BY READING (L) N ? <CR>

The diagnostic will NOT issue read commands to check the data just
written if the default is taken. Otherwise, the diagnostic software
will perform the write check function.

USER DEFINED DATA PATTERN (L) N ? <CR>

The data pattern wused in the diagnostic 1is worst case. To ensure
prompt testing, always use the default value.

SELECT PREDEFINED DATA PATTERN (0 FOR SEQUENTIAL SELECTION)
(D) 0 ? <CR>
Always use the default value.

The test will begin after the hardware and software questions are an-
swered.

INIT SUBTEST START

ABOUT TO  VERIFY VECTOR 154(0) FOR DEVICE 172150(0)
.. .COMPLETED

The diagnostic will run wuntil the transfer limit is reached. After
the 1limit has been reached, the diagnostic will print status
information about the unit wunder test and display the END OF PASS
message:

CZRCD EOP 1
0 TOTAL ERRS
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