





















































































































































































































































































































































































































































































































































































































































































































































Which type of device? (0, 1, or 2)

After the device type is selected, WINEXR will output the device flag being used as
shown below:

Device flag being used is: XXXX

Use set device command to modify flag
Is unit in mode 0, class 2or 7 ? (Y,N):
Is bad track map on disk? (Y,N):

Skip bad tracks during testing? (Y,N):

880x/8 mode 0, class 2

880x/20
880x/30 mode 0, class 7

WINEXR then outputs the name and version number of the program.
DSD WINEXR

WINEXR types <CRLF># when starting the program, and then attempts an initialize
instruction. When the initialize cycle is successful, the program types the prompt word
command. This prompt string allows the operator to input a command. A list of all the
available commands may be obtained by typing an H (help).

PROGRAM EXIT

If WINEXR was loaded via the bootstrap, the operating system must be rebooted. If
WINEXR was loaded via the RT-11, or DSDMON operating system, direct return to the
monitor may be possible. A control input of CRTL C will cause WINEXR to output EXIT
TO RT-11? A yes response will cause return to the monitor. Exit to the monitor may not
function if:

1. There is insufficient memory available.

2. The system device is not located at 177170.

3. The system device, or diskette, is not available.

If direct monitor exit is not possible, the operating system must be rebooted.

PROGRAM COMMANDS

Legal responses to:
# COMMAND:

The valid responses to this prompt, # COMMAND:, are listed in Table 1 and grouped
by class of command. Only the characters enclosed in parenthesis need to be typed. The
parenthesis should NOT be typed. When the typed string is recognized, the terminal bell
will sound, at which time <CR> should be typed. The program will fill in the remaining
characters and then proceed to execute the function.



Table 1. WINEXR Commands

Commands

Comprehensive Tests

(V)ERIFY
(A)CCEPTANCE
(D)RIVE

Individual Tests

(FI)LL EMPTY
(SEQ W/R

(SEQ) READ
(RA)NDOM R/W
(REA)D RANDOM
(SC)AN

(SEE)K RANGE

Media Modification

(RE-)FORMAT RL

(BIAD TRACK MAPPING
(P)RINT BAD TRACK MAP
(TYRANSFORM

(RL) BAD SECTOR

(DISC)O VERED BAD TRACKS

Program Control Values

(SET U)NIT

(SET T)RACK

(SET S)ECTOR INCREMENT
(SET D)EVICE

(H)ELP

(SET P)RINTING

Program Status

(M)AP ADDRESS
(ST)ATUS DISPLAY
(RES)ET STATUS
(SA)VE STATUS
(DUMP C)IR BUFFER
(REC)OVER STATUS

Data Utilities

(DUMP O)CTAL
(DUMP B)YTE
(DUMP A)SCII

Description

General Exerciser
General Exerciser
Drive Exerciser

Fill/Empty Buffer
Sequential Write/Read
Sequential Read
Random Read/Write
Read Random

Scan

Seek Range

Reformat Disk

Entry of Bad Track Map

Output Bad Track Map

Transform RL Address to SA Address
Rewrite RL Bad Sector Map

Output Discovered Bad Tracks

Set Unit

Set Track Limits

Specify Sector Interleave
Set Device

Output List of Commands
Printing Control

Memory and Device Map
Display Status Information
Change Status

Save Status on Diskette
Display Circular Output Buffer
Retrieve Status

Data Dump in Octal Format
Data Dump in Byte Format
Data Dump in ASCII Format



WINEXR also recognizes various control character inputs. Table 2 lists the control
character inputs and the associated action. This input can be performed at any time, even
while a test is in progress.

Table 2. Control Inputs

Input Meaning Notes
CTRL R Aborts current test, restarts at command
CTRL S Freeze terminal output until another
character is typed
CTRL O Throws away all output until another
character is typed
CTRL P Throws away all output, except errors,
until another character is typed
CTRL Q Causes output to resume 1
<LF> Types current track and sector and status 2
counts
CTRL C Asks EXIT TO RT-117, If RT-11 monitor is 3

available, type Y to exit. If RT-11
monitor not available, action is similar
to CTRL R. If in ODT, may return control

to program
CTRL D Causes control transfer to ODT 3,4
CTRL T Causes control transfer to ODT with 3,4
stack trace
RUB or DEL Deletes previous character in input string

NOTES

1. Actually any character being input will perform this
function.

2. This command always functions; however, for some
tests, the track and sector information should be
disregarded (e.g., fill/empty test).

3. Exit to monitor and control transfer to debug may
not function if there is not enough memory

available, or if booted from a device other than a
177170.

4. Control transfer from ODT back into WINEXR is
accomplished by CTRL C. If this does not work, the
program may be restarted by XXXX;G, where
XXXX is the app-opriate restart address.
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WINEXR has several restart addresses that can be used to restart the program if
necessary. They are:

1104 - Normal start - Restart address
1110 - Start address from monitor call
1114 - Start at command prompt, without performing initialize on device

1100 - Return address from ODT after CTRL D dispatch

PROGRAM INPUT/OUTPUT

All data input and output are in octal format, unless otherwise specified.

The DEL or RUB key may be used during input to remove the previously input
character. On some output devices, the cursor will be backspaced one position for each
deletion. On other devices, a / will be output, followed by the characters being deleted.
Normal input may be resumed at any time.

The program fully supports X-on, X-off protoeol (CTRL S, CTRL O, and CTRL Q) to
enable output to be suspended and restarted.

Disk data are accessed via a combined address of unit, head, track, and sector
values. Various commands are provided to specify the limits of the address components
to be used for tests. Default values are preset following the initial program load.

Input is typically terminated by either a <CR>or <SPx Validation input (Y,N)?
typically does not require termination.

DETAILED DESCRIPTION OF STATUS AND ERROR DISPLAYS

WINEXR types out error and status information under a wide variety of
circumstances. All printouts to the console terminal are sent to a circular buffer in
memory as well. The buffer size is determined by available memory. The circular buffer
is useful if a hard copy console terminal is not being used and error printouts, no longer on
the face of the CRT screen, need to be examined. The display output buffer (DUMP C)
function is used to examine messages in the circular buffer. The status variables that
might appear on the console terminal are explained below.

Status Variables Displayed

DEV XXX Is printed only when running multiple controllers. XXX are the
three octal digits of the RXCS address for the system whose
error/status data are being displayed.

UNU U represents the logical drive unit number for which the
error/status data is being displayed.



TRACK=TK Track address at time of status/error printout.

SECTOR= SC Sector address at the time of status/error printout.

RXCS= XY Shows the contents of the command and status register.

RXDB= XY Shows the contents of the data buffer register.

INTERRUPT If X is less than 0, this indicates that an expected interrupt

ERROR failed to occur. If X is greater than 0, more than one interrupt
occurred.

#BAD= XX Indicates the number of status errors detected.

#RD/WRT= XX Indicates the number of sectors that were transferred error free.

#XFERS = XX Indicates the number of fill/empty command cycles that were
completed successfully.

B - DATA= XX Number of data errors where a byte, or word of data, did not
compare with the value the program was expecting. This is more
difficult than a CRC error, which would be counted as bad
status. There can be up to 128 data errors in one sector.

DEFSTT= Error code associated with the error currently being displayed.

DEFINITIVE The meaning of each error code can be found in the user's
ERROR STATUS manual.

Error Activity Codes

A number of two-character activity codes are displayed in the context of error
printouts. The codes listed below indicate what the diagnostic was doing when the error
was detected.

Activity Code Meaning

FILL/EMPTY FB Problem loading sector buffer

FILL/EMPTY E1, E2 Sector buffer data did not check during an empty
buffer operation

FILL/EMPTY FL, EL DMA fill or empty error to low memory buffer

FILL/EMPTY FD, ED DMA fill or empty error to center memory buffer

FILL/EMPTY FH, EH DMA fill or empty error to high memory buffer

SEQ WRITE SwW, CW Problem during sequential write

SEQ SR Problem during sequential read



Activity Code Meani

RA RW,RC,RR Random (write, check, or read) activity when error
was detected

ANY READ XE Empty buffer check before retrying read

RETRY

DETAILED DESCRIPTION OF COMMANDS

Comprehensive Test Commands:

o (V)ERIFY
The verify test does one pass of a short acceptance test on the first seven
tracks, then resets the limit variables back to the normal default values. It
then induces an automatic CTRL P to inhibit all but error printout, and initiates
the acceptance test. This test will run until terminated by a CTRL R.
Example: #DD COMMAND: V<CR>
VERIFY TEST NOW STARTING
WRITING - PASS CODE= 0 READING - PASS CODE = 0 RANDOM
RD/WRT
READING - PASS CODE =0
PASS FINISHED
o (A)CCEPTANCE
This interactive program changes the track range used by the verify test so that
only the first nine tracks of each selected drive are tested. This test will run
until terminated by a CTRL R.
e (D)RIVE
The functions in this command are similar to the verify test except it does not
do seek range functions.
Individual Tests:
e (SC)AN

The scan test reads all sectors on all selected drives sequentially, and checks
for CRC errors. No direct data checking takes place in this test; only status is
checked. After all units are scanned once, the command prompt is displayed on
the console.

Example: # COMMAND: SC<CR>
CRC CHECKED
# COMMAND:



(SEE)K RANGE

The seek range function is a versatile drive test that performs all possible seeks
within the operator specified track and seek length boundaries. Thus, it is a
worst-case test of the drive stepper motor and head setting. Status information
will be continuously displayed during execution of this test indicating head, the
seek length currently being used (x), and direction of seek (A = outward). An'!
will be output at the conclusion of each pass. This test will run until
terminated by a CTRL R.

Example: #DD COMMAND: SEE<CR>
ALL TIMES ARE GIVEN IN OCTAL TENTHS OF MSEC
SEEK LENGTH (1): 3 THROUGH ( 27 ): 7
850 SEEK TIME (36):
850 SECTOR OFFSET: (4):
COVERING TRACKS (0): 1 THROUGH (114); 3 (HEAD: 0)
34867 ! 3 4...

(FI)LL EMPTY

The fill/empty test checks the fill buffer and empty buffer controller
commands. The controller does fill/empties into three different buffers to
verify proper operation of all possible address bits. Fill/empties are done to
cover the drives; the system will operate in silence. This test continues until
the operator types a CTRL R.

(SEQ W)/R

The sequential write/read test writes pseudo-random data sequentially on all
selected tracks. The test then reads and checks all the data. The message
WRITING is typed on the console terminal when the test starts writing. The
message READING is typed when the test starts reading. This test continues
until the operator types CTRL R.

NOTE

The following three tests require a sequential write
pass be done first to initialize the pseudo-random data.
Data compare errors are reported if this is not done.
WINEXR prompts IS DISKETTE SEQUENTIALLY
WRITTEN? (Y,N)? at the start of each test. A yes
response will initiate the test. A no response will
return to the command prompt.



(SEQ) READ

The sequential read tests reads the data on all selected drives sequentially and
compares the data pattern against what was written. The program types
READING at the beginning of each pass. This test continues until the operator
types CTRL R.

(RA)NDOM R/W

The random read/write test selects a random sector of a selected drive and
reads or writes it. It checks data when appropriate. This test continues until
the operator types CTRL R.

(REA)D RANDOM

The read random test reads randomly selected sectors. Data are checked
following each read. This test continues until the operator types CTRL R.

Media Modification Commands:

(DISC)OVERED BAD TRACKS

This command will accumulate information for bad tracks discovered during
test execution. Any discovered bad tracks should be verified by specific tests,
and the bad track map updated. This data are reset each time the program is
initiated.

(RL) BAD SECTOR

This command is used to rewrite the RL bad sector data if it has become
corrupted. In normal operation, the data should not be corrupted; however,
diagnostic testing may have modified the data.

Example: # COMMAND: RL<CR>
WRITE RL BAD SECTOR: (Y,N)?Y
WRITING RL BAD SECTOR
RL BAD SECTOR COMPLETED
# COMMAND:

(B)JAD TRACK MAPPING

This command enables the operator to input bad tracks, or update the bad track
map. The input prompt is issued after the operator selects decimal or octal
input. A CR will terminate input mode. The operator is allowed to do editing
on new bad tracks. It also allows formatting of the disk before writing the bad
track map and the RL bad sector on the disk.
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Example: # COMMAND: B<CR>
ENTRY OF NEW BAD TRACK MAP? (Y,N)? Y
ARE YOU SURE? (Y,N)?Y
DSD 880 BAD TRACK MAP
LATEST UPDATE: 26-NOV-80
DRIVE SN: 1234567890
DATE FIRST ENTERED: 26-NOV-80
DECIMAL/OCTAL INPUT? (D,0)? O
**¥¥OCTAL INPUT***

TRACK: 1 HEAD: 1
TRACK: 2 HEAD: 2
TRACK: 101 HEAD: 3
TRACK: 202 HEAD: 2
TRACK: 303 HEAD: 3

TRACK: <CR>
ANY MORE INPUT? (Y,N)? N

TRACK —HEAD TRACK —HEAD TRACK —HEAD
DECIMAL OCTAL DECIMAL OCTAL DECIMAL OCTAL
1 1 1 2 2 1 65 101 3
130 202 2 195 303 3

EDIT INPUT? (Y,N)? Y
DECIMAL/OCTAL INPUT? (D,0)? D
*+*DECIMAL INPUT***

ADD (Y,N)? Y

TRACK: 10 HEAD: 1
TRACK: <CR>

ANY MORE INPUT? (Y,N)? N
DELETE? (Y,N)? Y

TRACK: 1 HEAD: 1
TRACK: <CR>

EXIT EDITING? (Y,N)? Y

TRACK —HEAD TRACK —HEAD TRACK —HEAD

DECIMAL OCTAL DECIMAL OCTAL DECIMAL OCTAL
2 2 1 65 101 3 130 202 2
195 303 3 10 12 1

EDIT INPUT? (Y,N)? N
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TRACK —HEAD TRACK —HEAD TRACK —HEAD

DECIMAL OCTAL DECIMAL OCTAL DECIMAL OCTAL
2 2 1 10 12 1 65 101 3
130 202 2 195 303 3

FORMAT DISK? (Y,N)? N

FLOPPY DRIVE IN UNIT? (Y,N)? Y

SA800 FLOPPY DRIVE (DEFAULT 3A850 DRIVE)? (Y,N)? Y
WRITE BAD TRACK MAP ON DISK? (Y,N)? Y

WRITING RL BAD SECTOR

BAD TRACK MAP COMPLETED

NOTE

Press EXECUTE pushbutton on HyperDiagnostic panel
after rewrite/update of bad track map to signal the
controller to read the new bad track information.

e (P)RINT BAD TRACK MAP
This command prints the existing bad track map on the CRT or printer.

Example: # COMMAND: P <CR>
DSD 830 BAD TRACK MAP
LATEST UPDATE: 16-DEC-80
DRIVE SN: A10533
DATE FIRST ENTERED: 16-DEC-80
FORMAT: 2
FLOPPY DRIVE - SA850 SYSTEM TYPE - 880x/xx

TRACK —HEAD TRACK —HEAD TRACK —HEAD
DECIMAL OCTAL DECIMAL OCTAL DECIMAL OCTAL
8 10 3 9 11 3 10 12 3
24 30 1 24 30 2 25 31 0
25 31 1 25 31 2 26 32 0
26 32 1 26 32 2 27 33 0
27 33 2 28 34 2

e (RE-)FORMAT RL

This command allows the user to reformat the winchester disk. The program
responds with:

2-WAY OR 3-WAY INTERLEAVE ? (2,3)?

The two-way interleave provides faster throughput in most instances. Units are
shipped with two-way interleave. The DMA burst length jumper on the LSI-11
interface must be in the eight-word burst mode for two-way interleaving to
work on an LSI-11. The three-way interleaving could improve performance
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on systems that have a lot of DMA activity, or systems with a lot of operating
system overhead. The two-way interleaving is best for most DEC software
systems. The program next asks:

FULL FORMAT (HEADERS AND DATA)? (Y,N)?

A yes causes the program to write the data fields as well as the header fields.
This format takes longer, but writes the entire disk. A no causes the program
to write headers only. This format is faster, but might cause problems for
programs that attempt to read sectors which have not been written upon
previously. A sequential write in RLEXR will fill in the data fields for this type
of format. The program then types:

FORMAT FROM TRACK 1 THROUGH 777
ON SURFACE 0 THROUGH 7

This prompt tells the user what portions of the disk will be formatted. The set
track command should be used to change these parameters. Two sections of the
disk are of special interest, the hardware bad track map which resides on track
0, and the RL bad sector maps. To preserve both types of maps, reset the lower
track limit to 0 using the set track command. When this parameter is 0, the
program automatically saves and restores the bad track and bad sector maps if
allowed to run to completion.

WARNING
If you abort the reformat operation before its

completion, the bad track and bad sector information
will be lost.

The program then types:

INCREMENT IS 7 SECTORS, ENTER NEW INCR:
Increment refers to the sector offset from track-to-track.

FAST FORMAT OF RLXX
This refers to your earlier choice of no to the full format question.
(TYRANSFORM
This command is used to map cylinder, surface, and sector of the RL01/02
winchester disk drives. The computed winchester cylinder and surface are
adjusted to take bad tracks into account. The bad track map is examined for
bad tracks up to and including the target track. Each bad track encountered
causes the target surface and cylinder to be ineremented by one surface.
Example: (If no bad track)

Unit: 0 RL TRACK: 12 RL HEAD: 3 RL SECTOR: 4

DA TRACK: 10 DA HEAD: 0 DA SECTOR: 34
RL TRACK:<CR>
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Program Control Values Commands:

(SET U)NIT

This command enables the operator to specify which drives are to be accessed
by the various test functions. The default drive is unit 2. The currently
selected units are printed first. It prompts with UNIT:, expecting a number
between 0 and 3, inclusive. Unit numbers are accepted as long as they are
valid. When a non-number is typed to a unit request, the units currently
selected are prompted and WINEXR returns to command prompt. Note that the
single winchester 880 systems default to unit 2 and do not allow unit selection.

(SET T)RACK

This command enables the operator to specify lower and upper track limits for
all other test functions. The default lower track limit is 1 and the upper track
limit is 377. The command prompt is issued after the entry of valid new limits.
The low limit must not exceed the upper limit.

Example: Set track used to set track range from 1 to 100 on heads 1 and 2.

# COMMAND: SET T<CR>
FROM (0): 1 THROUGH (377): 100
HEAD FROM (0): 1 THROUGH (3): 2

NOTE
880x%/20 maximum track is 577, maximum head is 5.
880x/30 maximum track is 777, maximum head is 7.
(SET P)RINTING

This command enables the line printer for output device. The printer device
address is LpCS = 175564, LpDB = 175566.

(SET S)ECTOR INCREMENT

This command enables the operator to specify the sector increment value. The
number is added to the present sector address to determine the next sector
address in the functions that read multiple sectors on a single track. The
prompt is issued after the new value has been entered.

Example: # COMMAND: SET S<CR>
INCREMENT IS 7 SECTORS
ENTER NEW INCR: 6

(SET D)EVICE
This function facilitates testing controllers that are not configured at the

standard device input/output address and interrupt vector. It also enables the
WINEXR test program to simultaneously exercise multiple controllers. The
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function protocol asks you for device address, interrupt vector, and flag word.
If a space is typed, the program steps past the field, leaving it intact. Return
to command is by input of a<CR>in response to RXCS:.

(H)ELP

The help command causes all the valid command responses to be displayed on
the console terminal. The command prompt is typed when this function is
complete.

Program Status Commands:

(M)AP ADDRESS

The map address command causes a memory and device address map of the
system to be displayed on the console terminal. This is the same map displayed
when the WINEXR program is first loaded. In addition, the interrupt vector
address associated with each disk interface is displayed. The command prompt
is typed when this function is complete.

Example: #DD COMMAND: M<CR>

( 000000 - 157776 )
(160100 - 160106 )
(165000 - 165776 )
(171000 - 171776 )
(172300 - 172316 )
(172340 - 172356 )
(172520 - 172536 )
(173000 - 173776 )
(176700 - 176746 )
(177170 - 177172)
(177510 - 177516 )
(177546 - 177546 )
(177560 - 177616 )
(177640 - 177656 )
(177776 )

<DEV:> 177170 INT Q@ 264

NOTE

The previous example indicates that a device is
installed at location 177170 with interrupt vector at
location 264.

(ST)ATUS DISPLAY

The status function causes all the current status information including hardware
errors, data errors, and pass counts to be displayed on the console terminal.
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Displaying status information does not reset the status counts. The command
prompt is typed when this function is complete.

Example: # COMMAND: ST <CR>
UNIT #0 #BAD=3 #RD/WRT=2049 #XFERS=0
B-DATA=0 ST =110 #=3

(RES)ET STATUS

The reset status function first displays all the available status counts. Next,
the display will ask whether all of the status counts need resetting. A yes will
cause all the error, pass, ete., counts to be reset to zero. The command prompt
is output when this function is complete.

(SA)VE STATUS

The save status command causes all the status counts associated with a
particular drive to be written on track 0, sector 1 of the diskette in that drive.
Only the set media density has command over write track 0, so the status data
associated with each drive can be safely stored away. This function is used by
the acceptance test. It can survive a loss of main computer CPU memory
without any loss of cummulative error data. The ecommand prompt is typed
when this funetion is complete.

(REC)OVER STATUS

The recover status routing performs the opposite function performed by the
save status function. The status data stored away on track 0, sector 1 of the
diskette in each drive is transferred back from the diskette to the
status/counter variables in memory. The command prompt is displayed when
this function is complete.

(DUMP C)IR BUFFER

This command is used to display the output buffer associated with all console
terminal outputs. This function is useful on systems where the console terminal
is a CRT. Messages previously output can be re-examined on the console. The
buffer.can be cleared after it is displayed by this function.

Data Utilities Commands:

NOTE

The set sector inerement function may be used to
specify sector sequencing for the duplicate and
compare commands. For the dump commands, a sector
increment of one is always assumed.

E-16



