



















































































The number of cylinders allocated for the RCT depends on the size of
the host area but is usually 1 or 2 cylinders. The Bank of Replace-
ment Block Numbers (RBN) is selectable; this area may be between 0.1% |

and 5% of the Host Area as specified by the user. This RBN/LBN Ratio
is the number of replacement blocks allocated for each thousand log-
ical blocks. The default value is 2. In the above example, the ratio
is approximately 0.2% of the host area of the drive. The Diagnostic
Partition size is 1 cylinder and is at the end of the disk drives.

The UCB is the area where drive parameters are retained. The Host
Area 1s the user area. The RCT (Replacement and Caching Table) is
used for listing bad-media replacement. The RBN Bank (Replacement
Block Number) contains the replacement blocks for the Host Area.

Format Drive

After selection and configuration of the drives, they are ready for
formatting, Item 3 from the Format Utility menu,

The program writes headers and a data pattern on the UCB. Then, the
program writes drive parameters. Next, the drive parameters are read
and validated.

The host format partition consists of the host area, the RCT, and the
RBN bank. The sequence is: first, headers and a data pattern are
written to the host partition. Second, the RCT is initialized (if an
RCT has been allocated). During RCT initialization, the RBN area is
scanned for bad blocks, and the bad RBN's are marked unusable in the
RCT. Third, after RCT initialization, the host area is scanned for
bad blocks. If bad blocks are found, they will be reported to the
user, and the program will replace the bad LBN's with an RBN. If the
user responds "N" to the prompt, Replace Bad Blocks, the bad blocks
will not be replaced.

The Format menu is as follows:
DRIVE 002 SELECTED (XYZ)
FORMAT MENU

1 - FORMAT ENTIRE DRIVE
2 - FORMAT DIAGNOSTIC PARTITION
0 - EXIT MENU

ENTER A SELECTION: 1
If 1, Format Entire Drive, is selected, the program will prompt for

the data pattern and for replacing bad-blocks automatically. If 2 is
selected, data on the host partition will not be affected.



When the format is complete, a pattern similar to the
appear:

(i DRIVE 002 SELECTED (XYZ)
~ FORMAT DRIVE 002 (XYZ)

(CTRL-C ABORTS TO THE MENU)

DATA PATTERN (0000...FFFF): <AA55>
REPLACE BAD-BLOCKS (Y/N)? <Y¥>

FEE REE RXE  CAUTION ¥%% XXX X%

IF YOU CONTINUE, ALL DATA WILL

BE LOST ON THE SELECTED UNIT!
ERE REE EEE O REE REE O EER NER EEN

WOULD YOU LIKE TO CONTINUE (Y/N)? <N> YES

FORMAT UCB PARTITION:
Writing headers/data
Writing Drive Parameters
Reading Drive Parameters

FORMAT HOST PARTITION:
Writing headers/data at cylinder: 00610
Initializing RCT to No defect state ...
RBN 00000015 is unusable.
Bad-Block Scan at cylinder 00610
lj» Host Area Size (Blocks): 00041531

FORMAT DIAGNOSTIC PARTITION:
Stepping to Diagnostic Partition...
Writing headers/data at cylinder: 00614
Diagnostic Partition Size (cylinders): 00001

FORMAT OPERATION COMPLETE
¥% %% X% PRESS <CR> TO CONTINUE *% #% %%

NOTE

following will

- Rolling cylinder addresses will not be printed if

the display mode is set for PRINTER.

As each header 1is written, the rolling address of the cylinder 1is
displayed. If a bad sector is found during bad-block scan, the error

is reported.



Bad-Block Scan

If Item 4, Bad-Block Scan, is selected from the Format Utility Menu,
the program will scan for bad-blocks.

The function of a bad-block scan is to locate and replace bad blocks
on the selected unit.

When a drive is selected, a display similar to the following will
appear:

DRIVE 002 SELECTED (NEC)
READ DRIVE 002 (NEC)

(CTRL-C ABORTS TO THE MENU)

REPLACE BAD-BLOCKS (Y/N)? <Y> NO
BAD-BLOCK SCAN AT CYLINDER 00610

%% %% %% PRESS <CR> TO CONTINUE %*#* %% x%

If the response is Yes, the following will appear:

ERE XER XXX CAUTION *%% %E% x%s
NON-RECOVERABLE BAD-BLOCKS

ARE REPLACED WITH FORCED

ERROR FLAG SET.
HER REE REE  OKKE RXR  XEE RER XNR

WOULD YOU LIKE TO CONTINUE (Y/N)? <N> YES

SCAN HOST PARTITION:
Bad-Block Scan at cylinder 00610
Bad-Block found at LBN 0000L46 (Cyl: 00003, Head: 002,
Sector: 008)
Error Type: Correctable Data Field Error.
Replacing LBN 00000L46 with RBN 00000005 (Non-Primary)
Data Status: Recoverable

k% %% %% PRESS <CR> TO CONTINUE ‘%% *x x=&
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Rebuild Unit Control Block

If 5, Rebuild Unit Control Block, is selected, the UCB is rebuilt by:
First, the program reads and tests the drive parameters and reports
the status of the UCB to the operator; second, the program formats the
UCB, rewrites drive parameters, and reads back the drive parameters
for verification. Data from the host partition in the drive is not
affected during this operation. After 5 1is selected from the main
menu, the first display will be as follows:

TESTING UNIT CONTROL BLOCK ...

If the test is successful, the following will appear:
UCB is OK.

If the test fails, a display similar to the following will appear:
UCB is CORRUPTED.

®#%%%% JCB READ ERROR: Non-correctable Data Field Error ##%##
ER K% OER OER XN PRESS <CR> TO CONTINUE EE KR OER EE RN

The above error message indicates the reason for the failure.
Furthermore, the error type corresponds to the error generated by
reading the last UCB copy. Errors are listed below after the Replace
Bad-Blocks section.

The next display is:

EE  REX  XE®  CAUTION  ®%% %%%  %%%*

IF YOU CONTINUE, UNIT CONTROL BLOCK ON

THE SELECTED DRIVE WILL BE OVERWRITTEN.
RRE KXE EXR EER RER EER O RER  NER

WOULD YOU LIKE TO CONTINUE (Y/N)? <N>
If the responSe is No, the program will exit to the main menu. If the
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
If rebuild failed, a display similar to the following will appear:
REBUILD OPERATION FAILED.

EREXR UCB READ: Non-correctable Data Error #¥¥%%
%% % E¥% ¥% %% DRESS <CR> TO CONTINUE %% %% %% %% %%

NOTE
The Unit Control Block must be rebuilt with the

same drive parameters with which it has been for-
matted previously.



Replace Bad-Blocks
If 6, Replace Bad-Blocks, is selected, the following menu will appear:
DRIVE 002 SELECTED (XYZ)
REPLACE BAD-BLOCK

REPLACE BFI
REPLACE LBN
REPLACE SECTOR
EXIT MENU

OWMN —
I I I |

ENTER A SELECTION:

Bad-blocks are replaced in the following sequence: First, the desired
sector is read and the status of the sector is reported. Second, the
program replaces the bad-block with an RBN as described in Item 4 of
the Format Utility Menu, Bad-Block Scan.

Replace BFI, Bytes From Index, refers to the location of the bad media
(e.g., 135 bytes from the index). Refer to the Media Defect List
supplied by the drive manufacturer. Replacement may also be by LBN,
Logical Block Number, or by physical sector.

If 1, Replace BFI, is selected, the following will appear:
DRIVE 002 SELECTED (XYZ)
REPLACE BFI

(CTRL-C ABORTS TO THE MENU)

DESIRED CYLINDER (0...610): <000> 3

DESIRED HEAD (000...001): <000> 3

DESIRED BFI (00009...09741): 4600
READING LBN 00000246 (CYL: 00003, HEAD: 003, SECT: 008)
- NO ERROR REPORTED

¥ XXX X%X¥®  CAUTION  *¥% *%% %%

NON-RECOVERABLE BAD-BLOCKS ARE RE-

PLACED WITH FORCED ERROR FLAG SET.
RRE  RER OERR RRE KEE O RN NER RER

WOULD YOU LIKE TO CONTINUE (Y/N)? YES

REPLACING LBN 00000246 WITH RBN 00000012 (NON-PRIMARY)
DATA STATUS: RECOVERABLE :

REPLACE MORE BAD-BLOCKS (Y/N)? <Y>



If 2, Replace LBN, is selected, the following will appear:

DRIVE 002 SELECTED (XYZ)
REPLACE LBN

(CTRL-C ABORTS TO THE MENU)

DESIRED LBN (0...00041530): O
READING LBN 00000000 (CYL: 00000, HEAD: 001, SECT: 000)

ERROR TYPE: FORCED ERROR

¥¥E  EEER  EEE  CAUTION  *%%  %%% %%

NON-RECOVERABLE BAD-BLOCKS ARE RE-

PLACED WITH FORCED ERROR FLAG SET.
REE  OREE ORKE  RER  ORRE  REN RN RXR

WOULD YOU LIKE TO CONTINUE (Y/N)? <N> YES

REPLACING LBN 00000000 WITH RBN 00000000 (PRIMARY)
DATA STATUS: RECOVERABLE (FORCED ERROR SET)

REPLACE MORE BAD-BLOCKS (Y/N)? <Y>

If 3, Replace Sector, is selected, the following will appear:
DRIVE 002 SELECTED (XYz)
REPLACE SECTOR

DESIRED CYLINDER (0...00610): <000> 003
DESIRED HEAD: (001...003): <002>
DESIRED SECTOR (0...016): 8

READING LBN 00000229 (CYL: 00003, HEAD: 002, SECT: 008)
- ERROR TYPE: SECTOR NOT FOUND

¥X% X%%  X%%  CAUTION EEE REX REX

NON-RECOVERABLE BAD-BLOCKS ARE RE-

PLACED WITH FORCED ERROR FLAG SET.
IR T A I I I I TT A T T T I Y T

WOULD YOU LIKE TO CONTINUE (Y/N)? Y

REPLACING LBN 00000229 WITH RBN 00000010 (NON-PRIMARY)
DATA STATUS: NON-RECOVERABLE (FORCED ERROR SET)

REPLACE MORE BAD-BLOCKS (Y/N)? <Y¥> N



ERRORS

Error types and contexts are listed below. Error context describes
what function was being performed when the error occurred. If the
error occurred during the Replace cycle, the Replace step will be
displayed as part of the error context. Error Type describes the
error which caused the process to be aborted. Errors are divided into
four categories: Recoverable (R), Non-Recoverable (N), Hard (H), and
Fatal (F) errors.

Below is an example of an error which occurred when attempting to
access the RCT partition. The error type indicates that the control-
ler was not able to read any of the multiple copies of the RCT; fur-
thermore, the error generated from reading the last copy was Sector
Not Found.

#%%%x%% RCT READ ERROR: Sector Not Found ¥*%%#*x

Error Type Description

CORRECTABLE DATA FIELD Bad media 1in data field; error is
ERROR (R) corrected using ECC.

NON-CORRECTABLE DATA Bad media in data field; length of
FIELD ERROR (R) error is too large to be corrected.

FORCED ERROR (R) Data written with Forced Error Flag;

therefore data is questionable.

SECTOR NOT FOUND (N) Unable to locate a sector or header
miscompare--probably bad media 1in
header.

NO DATA SYNC FIELD (N) Data Sync Field changed due to bad
media.

HEADER CRC ERROR (N) Error in header.

UNIT NOT SELECTED (H) Drive is not selected --possible bad

connection, drive now powered up, or
drive is not properly set.

MULTIPLE UNIT SELECTED More than one drive has the same
(H) physical unit number--check drive
setup.



Error Type

DRIVE NOT READY (H)

WRITE FAULT (H)
UNIT WRITE PROTECTED (H)
UNIT OFFLINE (H)

SEEK OPERATION FAILED
(H) '

SEEK TIME-OUT (H)

RCT ACCESS FAILED (H)

INVALID DRIVE
CHARACTERISTICS (H)

ABORT UPON OPERATOR
REQUEST (H)

DATA RETRIEVAL FAILED
(H)

MEDIA FORMAT ERROR
(ID/SYNC) (H)

MEDIA FORMAT ERROR
(ID/CRC) (H)

MEDIA FORMAT ERROR
(VF/SYNC) (H)

REPLACE COUNTER EXHAUSTED
(H)

Description

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

Drive reported write fault.
The drive is write protected.
Unit is offline (via remote panel).

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

Seek command to drive not completed
within the timeout period.

RCT partition corrupted.

Drive characteristics read from the
drive are invalid. Could be unit
control block is corrupted (use 5
from the Main Menu to rebuild Unit
Control Block), or drive has not
been formatted via Universal For-
matter.

Operator pressed CNTRL-C keys to
abort operation.

After host data 1is saved on the
diagnostic partition, the program
verifies that the data can be re-
trieved from the diagnostic parti-
tion. If verification fails, this
error is returned and host data 1is
unaffected.

Controller could not locate header
sync on the current cylinder--Drive
may not be formatted.

Controller <could not locate valid
header on the current track--Drive
may not be formatted.

Controller <could not find sync on
track during verification cycle--
Drive may not be formatted.

During the replace cycle, up to 5
consecutive RBN's were allocated for
the bad LBN. If all 5 RBN's are
bad, this error is posted.
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Error Type

UDC TIME-OUT (H)

FATAL UDC-RIC ERROR (F)

ILLEGAL INTERRUPT
ACKNOWLEDGE (F)

FIFO DATA LOST (F)

SOFTWARE DETECTED FATAL
ERRORS (F) 01,02,03,04,05

Error Context

UNKNOWN

UNIT SELECT
UCB READ

UCB WRITE

RCT READ

RCT WRITE

READ

WRITE

Description

Integrated circuit in controller
timed out--repeat operation.

Fatal error--contact DILOG Customer

Service.
Fatal error--contact DILOG Customer
Service.

Fatal error--contact DILOG Customer

Service.

Fatal error--contact DILOG Customer

Service.

Description

Operation unknown when error occur-
red.

Error occurred during unit select.

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 of multiple
copies.

Error occurred during reading an RCT
block. Unable to read any of
multiple copies.

Error occurred during writing to RCT
block. Unable to write any of

multiple copies.

Error occurred during
from the host area.

reading data

Error occurred during writing data
to the host area. .
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Error Context

FORMAT

REPLACE

Stand-Alone Errors

INPUT OUT OF RANGE

INPUT IS REQUIRED

RCT IS FULL

INVALID DWELL TIME

INVALID IP ADDRESS

INVALID OPTION, NO RCT
HAS BEEN ALLOCATED

Q-BUS POWER FAILURE
DETECTED

RCT SIZE CONFLICT

Desecription

Error occurred during formatting
(writing headers) to the host area.

The error occurred when the program
attempted to replace the bad LBN
with an RBN.

Description

Input 1is not within the expected
range.

No default for prompt.

The Replacement Caching Table (RCT)
on the selected drive is full. The
drive should be reformatted.

Dwell time not 1, 2, 4, 8, or 16 ms.

IP address must be on 1longword
boundary.

Option attempted on a unit with no
RCT.

Program detected power failure. At
this time any drive that is selected
will be deselected and the control-
ler will isolate the drives and the
host.

Either unit size too small or
selected RBN/LBN ratio too 1large.
Change RBN/LBN ratio.






SECTION 4
DIAGNOSTICS

Two DEC RC25 diagnostics may be used to test the controller. They are
ZRCFB3, Front End Test; and ZRQAHO, RD/RX Disk Exerciser. Error mes-
sages are listed at the end of this section.

SETUP AND SELF TEST

Install the controller as described in Section 2. Apply power to the
system, and verify that the green LED 1lights. Install the XXDP+
diagnostic 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 only support tests 1-8 which must be selected by )

the user. These tests will bring the controller through initializa-
tion several times and do extensive checks on the DMA capability. Once
the prompt "." has appeared, type the following command line to start
ZRCFB3 diagnostiec:

.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. Enter the following information.

CHANGE HW (L) ? Y<CR>

Enter the number of controllers that are being tested.

# UNITS (D) ? 1<CR>

L~



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 ? <CR>

BR LEVEL (0) 5 7?7 <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 SwW (L) ?

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 #: 0O
TEST 1 REGISTER EXISTENCE TEST

TEST 2 STEP 1 READ/WRITE POWERUP DIAGNOSTICS

TEST 3 DIAGNOSTIC 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

When the diagnostic has completed all the tests, the end of pass mes-
sage will be printed and the diagnostic will be restarted.

DZRCF EOP 1
0 TOTAL ERRORS
DR>EXIT<KCR>
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DISK EXERCISER - ZRQAHO

The controller also exercises RQDX or RUX50. No patech is required.(/

Enter the values, or <CR> as described below: N

.R ZRQAHO
ZRQAHO.BIN

DRSSM-FO

ZRQA-H-0

RD/RX EXERCISER

UNIT IS RQDX OR RUX50
RSTRT ADR 145676
DR>STA

CHANGE HW (L) ? Y
# UNITS (D) ? 2

®UNIT O

IP address (0) 172150 ? <CR>

Vector (0) 154 ? <CR>

BR Level [usually 4-RQDX 5-RUX50] (0) 4 2 5
Drive number (D) 0 ? O

Test entire customer area of this disk (L) Y ? ¥
Lower octal word of beginning LBN address (0) 0 ? <CR>

Higher octal word of beginning LBN address (0) O ? <CR>

Lower octal word of ending LBN address (0) 177777 ? <CR>

Higher octal word of ending LBN address (0) O ? <CR>

Write on customer data area of this disk unit (L) 2?2 Y \
#% WARNING - CUSTOMER DATA AREA MAY BE OVERWRITTEN!...CONFIRM (L) 2 Y

®UNIT 1

IP address (0) 172150 ? <CR>

Vector (0) 154 ? <CR>

BR Level [usually 4-RQDX 5-RUX50] (0) 5 ? <KCR>
Drive number (D) 0 ? 1

Test entire customer area of this disk (L) Y ? Y
Lower octal word of beginning LBN address (0) O ? <CR>

Higher octal word of beginning LBN address (0) 0 ? <CR>

Lower octal word of ending LBN address (0) 177777 ? <CR>

Higher octal word of ending LBN address (0) 0 ? <CR>

Write on customer data area of this disk unit (L) ? Y

*#% WARNING - CUSTOMER DATA AREA MAY BE OVERWRITTEN!...CONFIRM (L) 7 Y

CHANGE SW (L) ? ¥

*¥Logical DU Unit Number



Enter time as HHMM (example: 1505) (D) 0 ? <CR>

Hard error limit (D) 32 ? <CR>

Transfer limit in megabytes (0 for quick pass) (D) 0 2?2 2
Percentage of "Fixed Disk" operations out of total operations

(D) 99 ? <CR>
Clear statistical tables after printing (L) N ? <CR>

Rewrite blocks when "Forced Error" detected on reads (L) Y ? <CR>
Halt on bad-block hard errors (#s 35, 38) (L) Y ? <CR>

Halt on other hard errors (#s 31-34, 36-37, 39-45) (L) Y ? <CR>
Halt on soft errors (#s 50-54) (L) N ? <CR>

Random seek mode (L) Y ? <CR>

Read-compares performed at the controller (L) Y ? <CR>
Running under the A.P.T. Monitor (L) N ? <CR>

The remaining questions only apply to unprotected disk units

Write-compares performed at the controller (L) N ? <CR>
Check all writes at host by reading (L) Y ? <CR>
User-defined data pattern (L) N 2?2 <KCR>

Select pre-defined data pattern (O for sequential selection)

(D) 0 ? <CR>
Manufacturing Test (L) N ? <CR>
Enable Host Memory (MSV11-P,L,J) Parity (L) Y ? <CR>

FUNCTIONAL TEST STARTED
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ERROR LOG

Error messages for the disk subsystem are as follows:
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