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PREFACE

This manual describes the utility programs available as part of the Real-Time Executive
(RTE-IVB) operating system. As new utilities are added to the system, they will be
documented in this manual.

Anyone using these utilities should be familiar with the RTE-IVB operating system in which
they are to be used. The RTE-IVB operating system is described in the following manual:

RTE-IVB Programmer’s Reference Manual (part number 92068-90004).

Other manuals of interest to the RTE user are shown in the Documentation Maps following
this preface.
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SECTION

INTRODUCTION

1-1.

INTRODUCTION

The following disc utility programs are available in RTE-IVB:

ICD/MAC Disc
Backup Programs
FORMT

7900 Disc Backup
Programs

Disc Update Program

Flexible Disc Backup
Utility

FC

File Analysis
Utilities

FPORT

1-2.

Save data from disc to magnetic tape. Restore data saved on magne-
tic tape to disc. Copy data from disc to disc. These programs are NOT
compatible with the 7900 Disc Backup Programs.

Spare a disc track. Initialize a hard disc. Format a floppy disc.
Save data from disc to magnetic tape. Restore data saved on magne-
tic tape to disc. Copy data from disc to disc. These programs are NOT
compatible with the ICD/MAC Disc Backup Programs.

Replace disc files with files stored on mini-cartridge tape.

Save data from a 9885 flexible disc to magnetic tape. Restore data
saved on magnetic tape to a 9885 flexible disc.

Copy files between disc cartridges and magnetic tape.

Identify external references and specific character patterns in a
source file.

Physically transport files between HP 1000 and HP 9000 systems.

OPERATING ENVIRONMENT

These utilities operate under the following environment:

HP 1000 M/E/F Computer
RTE-IVB Operating System

The following discs are supported by one or more utilities:

1. ICD (Integrated Controller Disc) — 9895 flexible disc, 7906H, 7920H, 7925H discs using

driver DVA32.

2. MAC (Multiple Access Controller) — 7905, 7906, 7920, 7925 discs using driver DVR32.

3. 7900 disc using driver DVR31.

4. 9885 flexible disc using driver DVR33.
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The desired disc drivers must be generated into the system.

All the utilities may be generated or loaded on-line with no conflicts. Relocatable modules and
program names are unique to avoid duplication. Each set of utilities is designed to work with
specific hardware. Although some are similar in functions, they are not compatible and any

attempt to mix usage will result in an error. For example, you cannot save disc information
with the ICD/MAC Disc Backup Utility and restore it with the 7900 Disc Backup Utility.

The ICD/MAC Disc Backup and FORMT Programs lock themselves into memory. Therefore,
your generation should allow background programs to do memory lock.

The FORMT program locks all discs which are on the same EQT as the LU being referenced.

Any other I/O activity on this EQT will be severely limited or non-existent during that time.
Refer to the appropriate sections in this manual for more information.
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ICD/MAC DISC
BACKUP UTILITY PROGRAMS || 1

2-1. INTRODUCTION

The ICD (Integrated Controller Disc)/MAC Multiple Access Controller) Disc Backup Utility
programs allow you to:

1. Save — transfer data from disc to magnetic tape (on-line only).
2. Restore — transfer saved data from magnetic tape back to disc.
3. Copy — transfer data from one disc to another

The ICD/MAC Disc Backup Utility programs are supported on RTE-IVB with a revision code
of 2001 or greater. This utility is supported with the following devices:

1. 7905, 7906, 7920, and 7925 disc drives (13037B/C MAC disc controller card).

2. 9895 flexible disc (on-line use only) and 7906H, 7920H, and 7925H disc drives (12821A
ICD disc interface card).

3. 7970 (9 track) magnetic tape drive.
4. Consoles using drivers type DVR0O0 or DVRO5.

Disc driver DVR32 is used with MAC discs and disc driver DVA32 is used with ICD discs. Dise
driver DVR33 is used with the 9885 flexible discs.

NOTE

The 7900 disc is not supported by the ICD/MAC Disc Backup
Utilities. Refer to the 7900 Disc Backup Utilities section of this
manual.

The backup utilities are divided into on-line (under the control of RTE-IVB) and off-line (as a
stand-alone program) programs. On-line it is possible to save an LU (logical unit) or disc unit,
copy an LU or disc unit and restore an LU or disc unit previously saved. The same utility
operations may be performed off-line except for the save. There is no off-line equivalent of the
on-line save. Data is transferred on a track to track basis. Before using the backup utilities
some differences should be noted.

1. The system part of the disc (LU2 and LU3) can not be copied to or restored on-line. RTE is
self-protecting and will not allow its system disc areas to be over written. If you try to
restore to LU2 or LU3, the utility will give you a warning. Any LU or subchannel may be

restored or copied to off-line.

2. Track sparing and initialization are done automatically in the off-line restore and copy
operations but they cannot be done on-line.

Table 2-1 shows the permitted save-restore combinations.

Table 2-2 describes the ICD/MAC Disc Backup Utilities briefly.
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Table 2-1. ICD/MAC Disc Backup Save-Restore Combinations

RESTORE ON-LINE
SAVE LU | UNIT OFF-LINE
On-line LU X
On-line UNIT X X
Off-line Saves are not allowed.
Table 2-2. ICD/MAC Disc Backup Utility Applications
MODE
FUNCTION ON-LINE OFF-LINE
SAVE LU LSAVE: NOT AVAILABLE
Saves all tracks on one sub-
channel (not just FMGR files).
Off-line REstore will do track
sparing.
SAVE UNIT USAVE: NOT AVAILABLE
Saves all tracks on disc accord-
ing to track map table. Off-line
restore will do track sparing.
RESTORE LU RESTR: RE:

Restore all tracks on one sub-
channel from an LSAVE tape
without shutting down system.

Restore all tracks on one sub-
channel from an LSAVE tape.
Track sparing is done.

RESTORE UNIT

RESTR:

For peripheral disc units (not LU 2
or LU 3), you can restore from a
USAVE tape. The track map
tables must match.

RE:

Only way to restore a UNIT save
with LU 2 or LU 3. Track sparing
is done.

COPY LU LCOPY: CO:
For backup of disc LU’s if no For backup of disc LU’s if no
magnetic tape is available. magnetic tape is available. Track
sparing is done.
COPY UNIT NOT AVAILABLE CO:

Can only be done by copying
each subchannel. For backup of
disc LU’s if no magnetic tape is
available. Track sparing is done.

2-2
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2-2. COMPATIBLITY AMONG OTHER DISC BACKUP UTILITIES

The ICD/MAC backup utility and 7900 backup utility are two separate sets of programs that
perform similar functions. Each set of programs is designed to work with specific hardware.
Although the ICD/MAC backup utilities are similar to the 7900 backup utilities, they are not
compatible and their programs are not interchangeable. Data saved with one set of utility
programs may not be restored with the other set of utility programs. An attempt to mix the two
sets will result in an error.

Neither of these utilities are compatible with the READT/WRITT utility described in Chapter
6 of the RTE-IVB Terminal User’s Manual. However, all three types of utilities may be loaded
into the same RTE-IVB system and used. The relocatable modules and entry points are all
different to avoid duplication. Table 2-3 shows the various discs supported by the three sets of
utilities.

Table 2-3. Utilities Disc Compatibility

UTILITIES ICD/MAC 7900
DISCS DISC BACKUP DISC BACKUP *READT/WRITT
7900 X X
ICD
MAC X X

*READT/WRITT does not support unit restore/save.

2-3. COMPATABILITY AMONG DISC MODELS

The ICD/MAC backup utility saves, copies, and restores disc by logical unit or subchannel. The
utility does not use any directory or file structure information but does all data transfers on a
track to track basis. This means discs used in copies must have the same track size. Data saved

from a disc must be restored to a disc with the same track size.

Listed below are the discs that are supported and their respective track sizes.

Table 2-4. ICD/MAC Disc Configurations

TRACK SIZE
RANGE OF NO. OF NO. OF HEAD (# WORDS
DISC TYPE CYLINDER NO. TRACKS SURFACES NUMBER PER TRACK)
9895 0-76 1-154 1-2 0-1 3840
7905 0-410 1-1233 1-3 0-2 6144
7906(H) 0-410 1-1644 1-4 0-3 6144
7920(H) 0-822 1-4115 1-5 0-4 6144
7925(H) 0-822 1-7407 1-9 0-8 8192
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If you try to copy between discs of different track size or try to restore a tape file to a disc with a
different track size from the disc it was saved from, an error message will be given. For
example, you can restore a 7906 disc from magnetic tape to a 7920 disc (either MAC or ICD)
because both discs have 6144 words per track. You cannot restore a 7906 disc from magnetic
tape to a 7925 disc because a 7925 disc has 8192 words per track.

During an on-line restore of a unit-save, the track map tables stored on the magnetic tape and

on the destination system disc must match. Otherwise, the on-line restore operation stops.
Tables 2-5 and 2-6 show data transfers allowed by the on-line and off-line programs.

Table 2-5. ICD/MAC Disc Backup On-line Data Transfers

DESTINATION 7905
7906(H)
SOURCE 7920(H) 7925(H) 9895 TAPE
7905 LCOPY N/A N/A LSAVE &
7906(H) USAVE
7920(H)
7925(H) N/A LCOPY N/A LSAVE &
USAVE
9895 N/A N/A LCOPY LSAVE &
USAVE
TAPE RESTR RESTR RESTR N/A
N/A Not Allowed
Table 2-6. ICD/MAC Disc Backup Off-line Data Transfers
DESTINATION 7905
7906(H)
SOURCE 7920(H) 7925(H) 9895* TAPE
7905 Cco N/A N/A N/A
7906(H)
7920(H)
7925(H) N/A CcO N/A N/A
9895 N/A N/A N/A N/A
TAPE RE RE N/A N/A

N/A Not Allowed
*9895 Flexible Disc is used on-line only.
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2-4, ON-LINE OPERATIONS

The on-line utility programs run under the control of RTE-IVB. The logical units and sub-
channels are defined by the track map table(s) currently defined in the system. The on-line
programs are:

LSAVE — to save one LU or subchannel to magnetic tape.
USAVE — to save all the subchannels on a disc unit to magnetic tape.

RESTR — to restore a subchannel or LU previously saved on magnetic tape by LSAVE or
USAVE back to disc.

LCOPY — copy an LU from one disc lu to another.

All of these programs may be used interactively (except for LCOPY) or done in one RUN
command.

Before using the on-line utility programs note the following:

1. LU2 and LU3 can not be copied to or restored on-line.

2. You should only use the utility programs when there is no other system activities affecting
the discs you are using. Otherwise, if there is an open FMP (File Management Package)
file in the subchannel saved, it will be open when it is restored.

3. When a program completes without an error, it will print “STOP : 0077”. A “STOP : 0066”
indicates an error in the operation and it should be tried again.

4. No other program should access the disc LU which is being used by LSAVE, USAVE,
RESTR and LCOPY. These programs lock all disc drives with the same EQT as the disc LU
being accessed for both MAC and ICD discs. Therefore, the system’s performance is
downgraded during execution of LSAVE, USAVE, RESTR and LCOPY.

2-5. LOADING ON-LINE UTILITIES

The on-line ICD/MAC utility programs are distributed as four relocatable programs and two
libraries of relocatable subroutines, $DSCLB (part no. 92067-12002) and $DKULB (part no.
92067-12003). $DKULB is the ICD/MAC Disc Backup Utility Library. $DSCLB is the ICD/
MAC Disc Utility Library also needed by the FORMT (see the FORMT section of this manual)
and SWTCH (see the RTE-IVB System Manager’s Manual) programs. The programs and
libraries may be loaded during system generation or by LOADR. The following is a list of the
programs and their size requirements.

Table 2-7. ICD/MAC Disc Backup On-line Utilities

RELOCATABLE FILE NAME PROGRAM DEFAULT TYPE

PROGRAM (AND PART NUMBER) SIZE (IF GENERATED)
LSAVE %LSAVE (92067-16344) 17 pages 4
USAVE %USAVE (92067-16345) 17 pages 4
RESTR %RESTR (92067-16346) 16 pages 4
LCOPY %LCOPY (92067-16347) 14 pages 4

All of these programs may be run as type 1, 2, 3, or 4 programs with no SSGA required.
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Example of LOADR commands to on-line load LSAVE:

:RU,LOADR

/LOADR: OP,LB load program as large background.

/LOADR: RE,%LSAVE load LSAVE.

/LOADR: SEA,$DKULB  search the ICD/MAC Disc Backup Utility Library if
not already loaded during system generation.

/LOADR: SEA,$DSCLB search the Disc Utility Library if not already loaded
during system generation.

/LOADR: END

2-6. MAGNETIC TAPE INFORMATION FOR LSAVE, USAVE, AND
RESTR

The on-line saves (LSAVE and USAVE) and restore (RESTR) perform their operations start-
ing at the current tape position. The tape is not rewound after a save or restore so you can save
more than one LU or subchannel on a tape. You can use the FMGR command CN to position
the magnetic tape before doing a utility operation.

If an end-of-tape mark is detected during an operation the program will print the following
message and pause:

END OF TAPE
MOUNT NEXT TAPE
TYPE GO, <PROG-NAM> TO CONTINUE

Mount a new tape and enter “GO,<PROG-NAM>”, where <PROG-NAM?> is the name of the
utility program you are running.

If you are going to use the verify option with USAVE or LSAVE, the magnetic tape EQT
should have a large time-out value or a time-out value of zero to indicate no time-out.

The format of the magnetic tape header of each file is described in Appendix A.

2-7. LSAVE

LSAVE is used to save one disc LU or subchannel onto magnetic tape. The data is transferred
starting at the magnetic tape’s current position and the tape is not rewound after the opera-
tion. For each save you have the option of verifying that the data is correctly saved on tape.

Note that LSAVE locks all LUs defined in the Equipment Table (EQT) for the LU given in the

command runstring. Therefore, it is recommended that you run this utility when the system is
idle.
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The RUN command format for LSAVE follows. If optional parameters are omitted, commas
must be used as place holders.

:RU,LSAVE [[,log lul,disc lu [,mt lu] [, VE] [ title]]

[log lu] LU of the device where messages are sent. Optional parameter, default is the
session LU of your terminal.

disc lu  positive LU of the disc subchannel to be saved. UTNDER Session Monitor, the
disc lu must be in your SST (Session Switch Table).

[mt lu] LU of the magnetic tape drive. Optional parameter, default=8.

[VE] to verify the tape file after a save.
VE to verify. NO for no verify.
Optional parameter, default=NO.

[title] Up to 40 characters of label information stored in tape header, to identify the
tape file. The utility also places the date and run string preceding the title in
the header for additional identification. Optional parameter, no default.

To have the program prompt you for the parameters, just enter “RU,LSAVE”. Enter a valid
response to each question or a space and RETURN to take the default value. If a response is
not valid, the question will be repeated. If you enter at least one comma after “RU,LSAVE” but
have an incomplete or invalid run string, the program will default all optional parameters and
prompt you for any missing or invalid parameter. To stop the program enter /E, EN, or EX in
response to a program question.

When the program has completed, it will print the number of tracks saved on the logical
device.

EXAMPLES

Save LU 2 onto magnetic tape using LSAVE in the interactive mode:

:RU, LSAVE

LOGLU DEFAULT TO 1
DISK LU?

2

MI' LU? (DEFAULT=8)
(space, carriage return)
VERIFY?

YES

FILE ID (LABEL)?

LU2 SAVE OF 7906H DISC

203 TRACKS SAVED saves 203 tracks to magnetic tape
VERIFYING backspaces tape 1 file and reads header
8:33 AM SAT., 5 AUG 1979 LU2 SAVE OF 7906H DISC
VERIFY OK reads and verifies tape
LSAVE : STOP 0077 leaves tape at current position
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Save LU 49 using LSAVE with a run string and no operator intervention:

:SL,49,49 make sure that LU 49 is in your SST
:RU,LSAVE,,49,,VE ,LU 49 = CRN AJ (7925)

203 TRACKS SAVED saves 203 tracks to magnetic tape
VERIFYING backspaces tape 1 file and reads header
7:13 PM WED., 24 OCT., 1979 LU 49 = CRN AJ (7925)
VERIFY OK reads and verifies tape

LSAVE : STOP 0077

2-8. USAVE

USAVE saves all of the subchannels associated with a disc unit (disc drive). The save is done
according to the track map table currently defined in the system. As in LSAVE, the data is
saved starting at the current tape position and the tape is not rewound after the save. Each
save has the option of being verified.

The RUN command format for USAVE follows. If optional parameters are omitted, commas
must be used as place holders.

:RU,USAVE [[,log 1u] ,disc lu[,mt lu] [,VE] [,title]]

[log lu] LU of the device where messages are sent. Optional parameter, default is the
session LU of your terminal.

disc lu LU of any disc subchannel on the unit to be saved. USAVE will search the
track map table and save all subchannels on the same unit as the LU given.

[mt lu] LU of the magnetic tape drive. Optional parameter, default=8.

[VE] Verify the tape file after the save.
Enter VE to verify.
Enter NO for no verify.
Optional parameter, default=NO.

[title] Up to 40 characters of information are stored in the tape header to identify the
tape file. The utility appends this information to the date and the run string in
the tape header for identification.

To have the program prompt you for the parameters just enter “RU,USAVE”. Enter a valid
response to each question or a space and RETURN to take the default value. If the response is
not valid, the question will be repeated.

If you enter at least one comma after “RU,USAVE”, but have an incomplete or invalid run
string, the program will default all of the optional parameters and prompt you for any missing
or invalid parameters. To stop the program enter /E, EN, or EX in response to any program
question.

When the program has completed, it will print the number of tracks saved from each lu of the
disc unit.
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EXAMPLES

Save an entire 7906 disc using USAVE in the interactive mode:

:SL,49,49 make sure that LU 49 is in your SST

:RU,USAVE

LOGLU DEFAULT TO 1

DISK LU?

49

MI LU? (DEFAULT=8)

8

VERIFY?

YES

FILE ID (LABEL)? )
UNIT SAVE OF 7906 DISC start saving the disc.
SAVING SUBCHNNL 00

SAVING SUBCHNNL 0l

SAVING SUBCHNNL 02

SAVING SUBCHNNL 03

SAVING SUBCHNNL 04

SAVING SUBCHNNL 05

6 SUBCHANNELS SAVED

VERIFYING backspace to beginning of file
7:13 PM WED., 24 OCT., 1979 UNIT SAVE of 7906 DISC
VERIFY OK and verify the save.

USAVE : STOP 0077

2-9. RESTR

RESTR returns data saved on magnetic tape by USAVE or LSAVE to disc. However, RTE-IVB
will not permit you to restore the system disc (LU2 or LU3). If LU2 or LUS3 are included on a
USAVE file, RESTR will skip LU2 or LU3 and continue restoring the remaining subchannels.

Track sparing and initialization will not be performed.

The RUN command format for RESTR follows. If optional parameters are omitted, commas
must be used as placeholders.

:RU,RESTR [[,log lu] ,disc lu [,mt lu] [,DE]]

[log lu] LU of the device where messages are sent. Optional parameter, default is the
session LU of your terminal.

disc lu  Destination disc LU of the restore. If the file being restored was saved with
LSAVE, RESTR will restore the tape file to this disc LU. If the tape file was
saved with USAVE, the track map table of the current system must match the
track map table of the USAVE system as recorded in the tape header. In
restoring either a USAVE tape file or a LSAVE tape file, the disc being
restored must have the same track size (words per track) as the source save
disc. (See Disc Configuration Table 2-4.)

[mt lu] LU of the magnetic tape drive. Optional parameter, default=8.
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[DE] Do not confirm the magnetic tape header. The program will list the tape file
header and restore the disc LU or unit without further operator intervention.

If the DE option is not specified, the program lists the tape file header and asks
for confirmation:

OK?
The response may be:
YE[S] — restore the magnetic tape file to the disc.
NO — move the tape forward to the next file, print its header,

and ask to continue.
EN, /E, or EX — stop the program.

If more than “RU,RESTR” is entered in the run string but there are missing parameters,
RESTR will ask for them. Enter a valid response or a space and RETURN to take the default
value. If a response or parameter is not valid, the question will be asked again.

Enter /E, EN, or EX to any question to stop the program.

If the source LU on the tape file has more or less tracks than the destination lu, the program
prints the decimal track sizes to your terminal:

XXXX TRACKS IN SOURCE LU
YYYY TRACKS IN DEST. LU
OK TO PROCEED?

If you enter “YES”, the program copies tracks until it has restored the last track of the
destination LU or the last track of the source file LU, whichever LU is smaller.

After any RESTR is complete, the program prints:

NO. OF TRACKS RESTORED XXXX
RESTR : STOP 0077

CAUTION

When restoring a disc LU with FMGR files and directory
track(s), be careful if you try to restore to a disc LU with less
tracks than the source LU. The directory track may not be
copied and the restore would not be valid. However, to restore
to a disc LU with more tracks, you must do a complete FMGR
MC command to recover the valid directory. In the MC com-
mand, specify the correct number of tracks restored from the
source disc LU.
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EXAMPLES

Restore LU 49 from magnetic tape to disc using RESTR in a run string and no operator

intervention:

:SL,49,49 make sure LU 49 is in your SST

¢:RU ,RESTR,,49, ,DE
7:13 PM WED., 24 OCT., 1979 LSAVE, ,49,,VE,LU49=CRN AJ 7920

TAPE # 01
NO. OF SUBCHANNELS BEING RESTORED 01l
NO. OF TRACKS RESTORED 0203

RESTR : STOP 0077

Try to restore LU 47 (originally from a 7920 disc) from magnetic tape to LU 22 on a 7906H
disc:
:SL,22,22 make sure LU 22 is in your SST

:RU,RESTR,,22,8
8:15 PM WED., 24 OCT., 1979 LSAVE, ,47,,VE,LU47=CRN AJ 7920

TAPE # 01

OK?

YES

NO. OF SUBCHANNELS BEING RESTORED 01
0140 TRACKS IN SOURCE LU Source LU 47 had 140 tracks.
0203 TRACKS IN DEST. LU Dest, LU 22 has 203 tracks.

OK TO PROCEED?YES
NO. OF TRACKS RESTORED 0140
RESTR : STOP 0077

:MC,-22,P,140,L0022,1,22 Mount LU 22 specifying the 140
tracks restored originally from
LU 47 and recover the directory
tr ack.

Restore LU 49 from magnetic tape to disc using RESTR in the interactive mode:

:SL,49,49 make sure that LU 49 is in your SST.
:RU, RESTR
LOGLU DEFAULT TO 1l
DISK LU?
49
MT LU? (DEFAULT=8)
8
7:13 PM WED., 24 OCT., 1979 LSAVE,,49,,VE,LU49=CRN AJ 7920
.TAPE # 01
OK?
YES
NO. OF SUBCHANNELS BEING RESTORED 01

NO. OF TRACKS RESTORED 0203
RESTR : STOP 0077
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2-10. LCOPY

LCOPY can copy one disc LU to another disc LU. The source and destination LU may or may
not be subchannels at the same disc unit but the source and destination track size (words per
track) must be the same. (See Disc Configuration Table 2-4.)

Track sparing and initialization are not performed on-line.
The RUN command format for LCOPY follows:

:RU,LCOPY,source disc LU,destination disc LU

source disc LU LU of the disc subchannel to copy from.
destination disc LU LU of the disc subchannel to copy to (cannot be LU2 or LU3).

All parameters are required in the run string. There are no defaults. Messages are always
output to your terminal. LU 2 and LU 3 may be source disc LU’s but never destination LU’s.

If the source LU has more or fewer tracks than the destination LU, the program prints the
decimal track sizes to your terminal.

XXXX TRACKS IN DEST LU
YYYY TRACKS IN SOURCE LU
OK TO PROCEED?

If you enter YES, the program copies tracks until it has copied the last track of the source LU
or has copied to the last track of the destination LU, whichever LU is smaller.

After the LCOPY is complete the program prints:

XXXX TRACKS COPIED
LCOPY : STOP 0077

CAUTION

When copying a disc LU with FMGR files and directory
track(s), be careful if you try to copy to a destination disc LU
with less tracks than source LU. The directory track may not
be copied and the copy would not be valid. However, to copy to a
destination disc LU with more tracks, you must do a complete
FMGR MC command to recover the valid directory. In the MC
command, specify the correct number of tracks copied from the
source disc LU.
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EXAMPLES

Copy LU 46 onto LU 49:

:SL, 46 make sure that LU 46 and LU 49 are in
:SL, 49,49 your SST.
:RU,LCOPY, 46,49 copy disc LU 46 to disc LU 49.

203 TRACKS IN DEST LU
0203 TRACKS COPIED
LCOPY : STOP 0077

Copy LU 22 onto LU 23; both are on a 7906 disc but with different track sizes:

:SL, 22,22 make sure LU 22 and LU 23 are defined
:SL,23,23 in your ssT.
¢tRU,LCOPY, 22,23
203 TRACKS IN DEST LU Dest. LU 23 has 203 tracks.
140 TRACKS IN SOURCE LU Source LU 22 has 140 tracks.
OK TO PROCEED?
YES

0140 TRACKS COPIED
LCOPY : STOP 0077

:DC,-23 ,RR
:MC,-23,P,140,LU023,1,23 Mount LU 23 specifying the 140

tracks copied originally from LU 22
and recover the directory track.

2-11. ON-LINE BACKUP UTILITIES ERROR MESSAGES
MESSAGE EXPLANATION AND ACTION

BAD TRACK AT: TRACK # CYL HEAD UNIT/ADDR
XXXX CCCC HHHH uuu

The track is defective or ten tries have been made to read
or write without success. Program continues operation.
Off-line restore and copy will spare bad tracks auto-
matically. The FORMT utility may also be used to spare

bad tracks.
CANNOT RESTORE Attempt to restore to LU2 or LU3 is not allowed. Program
TO LU2 OR LU3 stops.
ILLEGAL DISC LU LU specified for disc does not belong to a valid disc type or

is not in your SST. Re-enter the number.

ILLEGAL MT LU LU specified for MT does not belong to a valid MT device
type or is not in your SST. Re-enter the number.
ILLEGAL VERIFY PARAMETER — DEFAULT TO NO VERIFY

The verify parameter is invalid, program assumes no
verify and continues operation.
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MESSAGE

MAG TAPE DOWN

MAG TAPE OFF LINE

MT LU LOCKED

MT PARITY ERROR

MT XMIT ERROR

TAPE EOF ILLEGAL

TAPE FORMAT ERROR

TRACK MAP TABLES
DO NOT MATCH

TRACK SIZES NOT
EQUAL

SEEK ERROR

WRITE RING MISSING

WRITING ON PROTECTED
TRACKS

VERIFY DATA ERROR-TRK
X

EXPLANATION AND ACTION

The LU for the MT indicates “DOWN” status. Up the
EQT for the LU.

The magnetic tape is off-line. Re-run the program when
the tape is ready.

The magnetic tape LU is locked to another program. Pro-
gram stops.

Program encounters parity error from the magnetic tape.
Program stops.

The number of words transferred to or from the MT is
zero. Check the EQT, driver and select code and re-start
the program.

Program reaches end-of-tape on magnetic tape unexpec-
tedly on a RESTORE operation. Program stops.

Header information in the magnetic tape does not match
the expected format (possibly wrong tape is mounted).

For on-line UNIT restore operation, the track map table
saved in the MT header must match the one in the cur-
rent system. Program stops.

Copy or restore to a disc with different track size (words
per track) as the source disc is not allowed. Program
stops.

Hardware disc seek check error occurs. Program con-
tinues operating. Insure that the track map table matches
the disc model and UNIT/address.

The write ring is missing from the magnetic tape during a
SAVE operation. Put the write ring on and re-run the
program.

On-line restore program encounters a track which is pro-
tected. Program continues operation although tracks may
not be restored properly.

An error has occurred while verifying on logical track
number X.

UNABLE TO LOCK PROGRAM IN MEMORY
WARNING: DEADLOCKS MAY OCCUR!

UNSUPPORTED DISC

2-14

Memory lock for background programs is not allowed.
Care should be taken to keep other programs from acces-
sing the EQT of the LU’s involved. Execution continues.

The LU being accessed is not an ICD or MAC disc. Pro-
gram terminates.



2-12. OFFLINE OPERATIONS

The off-line backup utility is implemented through the stand-alone program. RTE-IVB and file
manager are not involved in any off-line operations. This means that information about
system defined LU’s or subchannels must be supplied to the utility by the user. All data
transfers are therefore specified by physical disc location (i.e., # of tracks, first cylinder, # of
surfaces, etc.).

Track sparing is automatically done in the off-line utility.

The 9895 flexible disc cannot be used with the off-line utility.

2-13. LOADING THE OFF-LINE UTILITY USING A LOADER ROM

The off-line utility program is stored in a type 1 file named !DISK (part no. 92067-16348). You
can store this file on magnetic tape, paper tape, or mini-cartridge. To use the file, use the
appropriate ROM loader to load !DISK. Appendix A of the RTE-IVB System Manager’s
Manual describes how to load !DISK from mini-cartridge. Also refer to the HP 12992 Loader
ROM’s Installation Manual (part no. 12992-90001). A summary of loading !DISK is as follows:

1. At the computer control panel:
HALT the computer.

Select and CLEAR the S-Register, then

set bits 15-14 to the location of the Magnetic Tape Loader ROM.
set bits 11-6 to the magnetic tape unit select code.
set bit 5 (to indicate a slow boot is desired).

Press STORE, PRESET, IBL, then PRESET again.
Press RUN. A HLT 77 shoult occur (102077 octal displayed).

2. At this point, the utility is preconfigured for magnetic tape and a DVRO05 console as

follows:
Device Select Code (octal)
System Console 14
Magnetic Tape 16
Time Base Generator 10

If you want this configuration, set the S-register to 0. Otherwise, you can reconfigure these
select codes by setting the S-register as follows:

Bits 0-5 console select code (DVRO05 or DVR00)
Bits 6-11 magnetic tape select code
Bits 12-15 Time Base Generator select code

Select codes for the system console and the TBG must be defined by this point. The off-line
utility itself does not allow LU1 (system console) nor the TBG to be reconfigured.

Press the STORE switch.

3. Set the P-register to 2 and press the STORE switch.
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After the above steps have been correctly executed, the system console will be used to send
messages and receive replies. The utility now starts by asking you to reconfigure the drivers. If
system console is not responsive, then check all of your steps and repeat this sequence.

the

Proceed to the “RECONFIGURE DVA32 AND DVR32” Section of this manual.

2-14.

If you do not have a magnetic tape loader ROM, you can still load !DISK from magnetic tape.
FMGR DU or ST to store the !DISK file on magnetic tape and the following procedure to

Use

Press PRESET and RUN.

load it:

1.

2-16

Store !MTLDR (part no. 92067-16512) on paper tape or on mini-cartridge.

Load 'MTLDR into memory as follows:
HALT the computer.

Select and CLEAR the S-Register, then

set bits 15-14 to the location of the Cassette Loader ROM.
set bits 11-6 to the terminal select code.

Press STORE, PRESET, IBL, then PRESET again.
Press RUN. A HLT 77 should occur (102077 octal displayed).

Mount !DISK on the magnetic tape drive.

Set the S-register as follows:

Bits 0-5 =0
Bits 6-11 = magnetic tape select code
Bits 12-15 =0
Press STORE

Set the P-register to 2 and press the STORE switch.

Press PRESET and RUN.

IMTLDR will execute loading the !DISK utility executing a HLT 77B when completed. If
IDISK is loaded incorrectly, a HLT 11B is displayed on the front panel of the computer.

When !IDISK is loaded, set the S-register as follows:

Bits 0-5 console select code (DVR05 or DVR00)
Bits 6-11 magnetic tape select code
Bits 12-15 Time Base Generator select code

Select codes for the system console and the TBG must be defined by this point. The off-line
utility itself does not allow LU1 (system console) nor the TBG to be reconfigured.

Press the STORE switch.

Update 7

LOADING THE OFF-LINE UTILITY USING !MTLDR



8. Set the P-register to 2 and press the STORE switch.

IDISK executes and you should proceed to the “RECONFIGURE DVA32 AND DVR32”
Section of this manual.

2-15. RECONFIGURE DVA32 AND DVR32

After the utility has been loaded, it prints a header (e.g., DISK BACKUP UTILITY REV. 2001
790830), and displays the current I/O configuration. The following drivers are preconfigured in
the utility:

LU Driver Select Code
1 DVRO00 or DVRO05 14 (Console)
4 DVA32 13 (12821A ICD Interface Card)
5 DVR32 11 (13037B/C MAC Disc Controller Card)
8 DVR23 16 (Magnetic Tape)

IDISK asks you to reconfigure the select codes for DVR32 and DVA32:
ENTER SELECT CODE FOR DVR32, DVA32:

Enter one of the following answers:

a. DVR32 select code and DVA32 select code separated by a comma to change the drivers
select codes. A zero value does not change the select code.

b. /E, EN, or EX and carriage RETURN if you do not wish to change these select codes.
Examples:

21,25 change MAC card to select code 21 and the ICD card to select code 25.

21,0 the MAC card is at select code 21 and the ICD card select code is not changed.
0,25 the MAC card select code is not changed and the ICD card is at select code 25.

After specifying the select codes, !DISK prompts you with:
TASK?

which you answer with one of the off-line utility tasks.
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2-16. OFF-LINE UTILITY TASKS

After configuring the disc select codes, the utility is ready to perform task. The following is a
list of the tasks you can perform (check respective sections for more detail):

10 List current I/O configuration and ask for reconfiguration.
RE Restore magnetic tape file to disc lu or subchannel.

CO Copy one disc subchannel to another disc subchannel.
RW Rewind magnetic tape.

FF [,n] Forward space magnetic tape n files, default of n=1.

BF [,n] Backward space magnetic tape n files, default of n=1.
NOTE

All saves, restores, and copies of the 9895 flexible disc should
be done with the on-line utilities. Since the off-line utility does
not do formatting of flexible discs, the off-line utility can not be
used with the 9895.

2-17. 10 — I/O CONFIGURATION

After entering the I0 command in response to TASK?, the utility prints the current I/O
configuration and asks to be reconfigured.

LU EQT S.CHN S.C. Driver

1 1 1 14 DVRO0O or DVRO5 CON-SOLE*
4 4 0 13 DVA32 IC DISC

5 2 0 11 DVR32 13037B/C MAC DISC

8 7 0 16 DVR23 MAGNETIC TAPE

*The utility will reconfigure LU 1 to the appropriate EQT and driver according to the I/O
card.

The utility then asks you to reconfigure any of the devices listed.
LUNEW S.C. ?

If you want to change the configuration, enter the LU, followed by the octal select code,
separated by a comma.

NOTE

LU1 (console) can not be reconfigured by this command. You
must set the S-register on boot-up.

To leave the configuration unchanged or to exit from this task, enter /E, EN, or EX, and
RETURN.
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EXAMPLE

Upon boot-up the S-register was set with the following octal select codes:

Bits 15-12 14 (TBG)
Bits 11-6 23 (Magnetic Tape)
Bits 5-0 25 (Console)

Then the off-line utility output the following information on the console:

D15C sACK UP UTILITY REV.2001 790830

Lu BEQT 5.C. S.CHNL DRIVER
1 3 25 U DVRUO5 CONSOLE
4 4 13 v DVA32 I.C. DISCS
5 Z 11 0 DVR32 13037 DISCS
d 5 23 U DVR23 MAG TAPE
skL. COLE Ur TBG= 14
ENTER SELECT CODE FOK DVR32,DVA32:
BX
IASK?
10
Lu BEOT S.C. 5.CHNL DRIVER
1 3 25 0 DVRO5 CONSOLE
4 4 13 0 DVA32 I.C. DISCS
S 2 11 v DVR32 13037 DISCsS
3 5 23 U DVRZ23 MAG TAPE

TV EX1T 1YPE "/EY

ENTER Lu,NEw S.C.7

-, == Here we could change the select
-y codes for the discs or magnetic
/B tape drives.

TASK?

LN

vALIVD COMMANDS ARE:

10,C0 ,Ke ,Rw,FF,pF ,EN

TASK?
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2-18.

RE — RESTORE

The RE command restores an LSAVE or USAVE tape file to disc. The RE command has the
following format:

RE [[,map source] [,model]]

[,map source]

[model]

= DE

Specify where the track map information is to be found.

Restore the tape file according to the track map information stored in
the tape header. The header will be printed but the user can not OK
the header before the restore is performed.

Print the header and track map information and ask the user for a new
track map table definition (see below). You can not use this option with
a USAVE tape file, since it must be restored exactly as saved.

'If no option is given, the utility will print the tape header and ask if it

is OK? to proceed. If YES, the restore will be done according to the
track map information in the tape header.

The model is the type of disc being restored to. This value is ignored if
map source = TM.

Restore tape file to a MAC disc according to the tape header.

Restore tape file to an ICD disc according to the tape header.

To define new track map information ([map source] =TM), you are given the following
message:

ENTER MODEL, #TRKS,1ST CYLHEAD,#SURF,UNIT,#SPARES FOR SUBCHNL

00?

Enter values separated by commas in the same format as the utility message to define the disc
subchannels starting with subchannel 00. (See the RTE-IVB On-line Generator Reference
Manual for disc specifications.) Terminate the track map input with a /E, EX, or EN.

When the [map source] parameter is defaulted, the utility prints the header and asks to
proceed.

OK?

Enter “YES” to perform the restore.

Enter “NO” to space forward the tape one file. The utility will then print the next header
and ask again if it is OK? to proceed.

Enter /E, EN, or EX to exit REstore and get the TASK? again.
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EXAMPLES

Restore LU 49 from magnetic tape onto disc; a bad track was found and spared during the
restore:

TASK?
RE
8:15 PM WED., 24 OCT. 1979 LSAVE, ,49,,VE,LU49=CRNAJ 7920
TAPE # 1
OK?
YES
RESTORE TO 13037 DISC UNIT O
DEST. SUBCHANNEL
BAD TRACK AT: TRACK # 177 CYL 342 HEAD 6 UNIT/ADDRESS 0
SPARED TO: TRACK # 203 CYL 345 HEAD 6 UNIT/ADDRESS 0
DONE
TASK?

Restore LU 49 from magnetic tape onto disc automatically:

TASK?

RE ,DE

8:15 PM WED., 24 OCT., 1979 LSAVE, ,49,VE ,LU49=CRNAJ 7920
TAPE % 1

RESTORE TO 13037 DISC UNIT O

DEST. SUBCHANNEL

BAD TRACK AT: TRACK # 177 CYL 342 HEAD 6 UNIT/ADDRESS 0
SPARED TO: TRACK # 203 CYL 345 HEAD 6 UNIT/ADDRESS 0
DONE

TASK?

2-19. COPY — CO COMMAND

The CO command allows you to copy one disc subchannel to another disc subchannel according
to the information you enter. The format is as follows with no parameters:

CO

After typing the CO command, the program will ask you to define the source subchannel and
the destination subchannel definition as shown below:

ENTER MODEL,#TRKS,1ST CYL,HEAD,#SURF,UNIT,#SPARES FOR SOURCE SUBCH?

Enter the appropriate value separated by commas, in the same format as the message. For the
model number, enter: 7905, 7906, 7906H, 7910H, 7920, 7920H, 7925, or 7925H.

The program then asks the same question for DESTINATION SUBCHANNEL: (Refer to the
RTE-IVB On-Line Generator Reference Manual for disc specifications.)

ENTER MODEL,#TRKS,1ST CYL,HEAD,#SURF,UNIT,#SPARES FOR DEST SUBCH?

Enter /E, EN, or EX to terminate the copy operation and TASK? is asked again.
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EXAMPLES

TASK?
Co
ENTER MODEL, #TRK, 1ST CYL, HEAD, #SURF, UNIT#, #SPARE
FOR SOURCE SUBCH:
7905, 30,0,2,1,0,2
ENTER MODEL, #TRK, 1ST CYL, HEAD, #SURF, UNIT#, #SPARE
FOR DEST. SUBCH:
7905,30,0,0,1,0,2
30 TRACKS COPIED
TASK?

TASK?
Cco
ENTER MODEL, #TRK, 1ST CYL, HEAD, #SURF, UNIT#, #SPARE
FOR SOURCE SUBCH:
7906H,20,1,2,1,0,2
ENTER MODEL, #TRK, 1ST CYL, HEAD, #SURF, UNIT#, #SPARE
FOR DEST. SUBCH:
7906H,20,1,0,1,0,2
DISC UNIT/ADDRESS 0 NOT READY
READY DISC AND ENTER "GO" TO CONTINUE
GO
20 TRACKS COPIED
TASK?

2-20. RE-STARTING THE OFF-LINE UTILITY PROGRAM !DISK

If you mistakenly perform a RESTR or COPY operation to a wrong disc interface select ccde,
the program DISK will be I/O suspended. You may re-start the program by typing the
following:

* OF,DISK Put the program into dormant state
* OF,DISK,1 Abort program
* RU,DISK Run the program again.

“You are not advised to use the command OF,DISK,1 in any other cases.
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2-21. OFF-LINE ERROR MESSAGES

MESSAGE

EXPLANATION AND ACTION

BAD SPARE AT: TRACK # XXXX CYL CCC HEAD HHH UNIT/ADDR UUU

The spare track is defective, program will ignore this
spare track and use the next one in the pool.

BAD TRACK AT: TRACK # XXXX CYL CCC HEAD HHH UNIT/ADDRESS UUU

DRIVE NOT READY — READY
DISC AND ENTER “GO” TO
CONTINUE

The track is defective or ten tries have been made to read
or write without success. If the track is marked spare and
in source subchannel, this message will also be printed.

Ensure that the select code and disc unit no. are correct. If
you do not wish to continue, enter “/E”, “EX”, or “EN” to
stop and type “*RU,DISK” to re-start.

FORWARD/BACKWARD N FILES: N = XX.

HEAD NO. OUT OF RANGE

INVALID SEL. CODE

MT. PARITY ERROR

OUT OF SPARE TRACKS FOR
THIS LU

SEEK ERROR

SEL.CODE >77

TAPE EOF ILLEGAL

TAPE FORMAT ERROR

TRACK SIZES NOT EQUAL

The utility program attempts to forward or backward
space N number files. If the tape is at load point, the BF
command will have no effect on the tape.

The head number specified during a CO command or TM
option is out of range for this disc model.

The select code specified for DVA32 or DVR32 is less than
0 or not an octal number.

Parity error detected on the magnetic tape. Probably
caused by positioning the tape in the wrong file.

Ensure that you have enough spare tracks in the sub-
channel. Any bad tracks occurring after this message will
not be spared. The utility continues operation.

Hardware disc seek error occurs. Program continues op-
eration. Probably caused by restoring or copying to a

wrong disc (e.g., from 7906 to 7925).

The select code specified for DVR32 or DVA32 is greater
than 77 octal.

Program reaches end-of-file of magnetic tape unexpec-
tedly. Program returns to TASK? mode.
Header information in the magnetic tape is incorrect

(wrong tape mounted).

Copy or restore a disc with different track size (words per
track) is not allowed. Program returns to TASK? mode.
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MESSAGE EXPLANATION AND ACTION

TURN DISC PROTECT SWITCH Check the disc “READ ONLY” switch. If you do not wish
OFF FOR UNIT/ADDRESS xxx to continue, enter “/E”, “EX”, or “EN”, to stop and type
TYPE “GO” TO CONTINUE “*RU,DISK” to re-start.

TURN FORMAT SWITCH OFF  Check the format switch of the disc. If you do not wish to
FOR UNIT/ADDRESS xxx continue, enter “/E”, “EX”, or “EN” to stop and type
TYPE “GO” TO CONTINUE “*RU,DISK” to re-start.

UNIT # MUST BE FROM 0-7. Ensure that you enter the correct disc unit number.

# OF TRKS MUST BE FROM Ensure the number of tracks for the disc model is correct.
1 TO XXXX
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FORMT UTILITY

3-1. INTRODUCTION

FORMT is an on-line disc utility program which formats a 9895 flexible disc, initializes a hard
disc, or spares disc tracks. FORMT is used with ICD and MAC discs; it is not compatible with
the 7900 disc. Refer to the ICD/MAC Disc Backup Utility Programs for a discussion of discs.

The terms “flexible disc” and “floppy disc” are used interchangeably.
FORMT provides the following functions:

1. Format a 9895 floppy disc — All new floppy discs must be formatted by writing track and
sector addresses on them. Another function of FORMT is to identify bad tracks on the disc
and “mark” them as such. Bad tracks are not spared but are made “invisible” to the user
programs.

2. Initialize a disc LU (does not include 9895 floppy disc) — This is the process of removing
the protected status of all the tracks in the LU, cleaning up the spare track pool, and
preparing the LU for RTE-IVB use by sparing any bad tracks. (This is different from the
IN command in FMGR.)

Note that this implies that the user has purchased a disc drive or disc cartridge that has
been formatted (i.e., track and sector addresses and timing surface are already written) at
the factory. A disc cartridge supplied from another source or direct from assembly line will
not work. Formatting is done only on test set-ups where correct alignment and calibration
is maintained.

3. Spare individual bad tracks (does not include 9895 floppy disc) — The process of recovering
data and replacing a reported bad track by a spare track so that the disc controller can
access the track correctly in further operations.

4. Verify a disc LU — This is a read only verification for all data on a hard or floppy disc LU.

5. Reformat a hard disc LU — This is the process of writing zeros on the data block and
clearing the status bits. It differs from the initialization function in that reformat will

completely wipe the disc clean. It will not spare bad tracks nor will it save the information
on the disc.

It

The terms “initialize”, “format”,“spare”, “verify”, and "reformat” are clarified in the section
“DISCUSSION OF INITIALIZATION, FORMATTING, AND SPARING” of this manual.
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3-2. LOADING FORMT

Load FORMT from the relocatable file % FORMT (part no. 92067-16554) during generation or
on-line with the LOADR. FORMT also needs $DSCLB (part no. 92067-12002), the Disc Utility
Library during the load. Be sure to override its page requirements to allow a track buffer for
the disc transfer. A floppy disc needs about 1 extra page and the largest hard disc about 8 extra
pages for a buffer. The program size requirements when using different discs are:

Override
Disc Program Size
9895 Floppy 11 pages
7905/06(H) & 7920(H) 16 pages
7925(H) 18 pages
Example of LOADR commands to on-line load FORMT:
:RU,LOADR
/LOADR: SZ,18 override program size requirements
/LOADR: RE,%FORMT load FORMT utility
/LOADR: SEA,$DSCLB search the Disc Utility Library if not already
included during system generation
/LOADR: END

FORMT can be loaded as a type 1, 2, 3, or 4 program with no SSGA required. After FORMT is
loaded, it is recommended to save FORMT as a type 6 file with access restricted to the System
Manager only. (Refer to the FMGR SP command in the RTE-IVB Terminal User’s Manual.)
Because the format and initialize tasks alter the contents of the disc LU, FORMT should be
used with that knowledge.

FORMT locks itself into a memory partition; therefore, the system should be generated to
allow Background Partitions with memory lock.

CAUTION

No other program should access the disc LU which is being
used by FORMT. The INitialize, SPare, VErify, and REformat
tasks lock all disc drives with the same EQT as the disc LU
being accessed for both MAC and ICD discs. Therefore, the
system’s performance is downgraded during execution of
FORMT’s “IN”, “SP”,“VE”, and “RE” tasks.

CAUTION

REformat is allowed on LU2 and LUS3. This destroys the sys-
tem disc. The operator must take suitable precautions.



3-3. USING FORMT

The RUN command formats for FORMT are:

:RU,FORMT [,[log lu] [,FO,disc lu,n]]

to FOrmat a floppy disc using n as the fill sector value (0-28). A fill value of n=1 is
recommended for disc usage with the RTE-IVB FMGR (File Manager).

:RU,FORMT [,[log lu] [, IN,disc lu]]
to INitialize a hard disc.

:RU,FORMT [,[log lu] [,SP,disc lu,track]]

to SPare a bad track, where track is the logical bad track number within disc lu.

:RU,FORMT [, [log lu] [,VE, disc lu]]
to VErify a hard or floppy disc lu.

:RU,FORMT [, [log lu] [,RE, disc lu]]
to REformat a hard disc.

where:
log lu logical unit of the terminal being used to respond to queries by FORMT.
Default is the user terminal.
disc lu logical unit of the disc; a postive integer > 0. With Session Monitor, the disc

LU must be previously defined in your SST (Session Switch Table). For
INitialize and REformat, cannot be LU 2 or LU 3. For INitialize and SPare,
cannot be a floppy disc LU. For FOrmat, must be a 9895 flexible disc LU
only.

Only the terminal LU may be defaulted. If the required parameters are supplied, the program
does the single task specified in the run string and terminates. If all required parameters are

not supplied, then the program operates in an interactive mode and asks for them.

If only RU,FORMT is entered, the program asks which task you want performed:
TASK?

Type one of the following:

SP (spare a track — hard disc only)
IN (initialize LU — hard disc only)

FO (format a floppy — floppy disc only)
VE (verify a disc lu)

RE (reformat lu — hard disc only)

EN (end)

7? (prints list of all valid responses)

Typing EN, /E, or EX terminates FORMT. After typing in the task, the program asks for the
disc LU:

DISC LU?



Type in the LU number of the disc you want to spare, format or initialize. FORMT will then
execute the function.

NOTE

INitialize LU (includes sparing), SPare a bad track, and
REformat LU are applicable to ICD/MAC hard discs only. The
floppy disc cannot be spared, initialized, or reformatted..

Before FORMT can be run on a disc, the FORMAT switch must
be placed in the ON (down) position. Refer to the associated
disc drive reference manual for details.

3-4. FORMAT A FLOPPY DISC (FO)
:RU,FORMT [,[log lu] [,FO,disc lu,n]]
Formatting a floppy disc means:
1. Write track and sector addresses. These are physical sectors of 128 words each.
2. Provide sector interleaving, if desired. This feature can help to minimize access time.

3. Identify bad tracks and make them “invisible”. Bad tracks discovered during formatting
are not spared but are no longer a concern to the user (unless the number of bad tracks is
“excessive”).

In the formatting process, all previous information on the disc LU is lost. Binary zeroes will be
written on every track even on the directory track. It is recommended to take these steps:

1. Under Session Monitor, the disc LU must be defined in your SST (FMGR SL command).

2. Dismount the disc LU and make sure that no one else is using that disc LU (FMGR DC
command).

3. Invoke the formatting function, which writes zeroes on every track and makes bad tracks
“invisible”.

4. When the disc LU has been formatted, mount the disc LU with a complete FMGR MC
(Mount Cartridge) command.

Refer to the RTE-IVB Terminal User’s Manual for information on the FMGR commands.

After the FO command is typed, the program will verify that the LU specified is indeed a
floppy disc by examining the information defined in RTE-IVB’s track map table. Under
Session Monitor, FORMT also checks if the LU is in the user's SST. If there is a discrepancy,
the program prints the following to request another disc LU:

INVALID DISC LU

Otherwise, FORMT continues and formats the floppy disc. If in the interactive mode, FORMT
responds (since the contents of the disc will be destroyed):

DO YOU REALLY WANT TO FORMAT THIS DISC?
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Type YES or NO. (Only the first two characters of the response are examined, so YE is
sufficient to mean YES.)

Once the floppy disc LU has been determined as valid, FORMT scans the DRT (Device
Reference Table) and finds all other disc LU’s which point to the disc drives on the floppy
controller. All of these LU’s are then locked for the duration of the FORMT process. Both the
left side and right side drive LU’s are locked on the 9895. Therefore, it is not possible for other
programs to access either side during the ’FO’ command even though only one floppy disc LU is
formatted. Then FORMT requests if in the interactive mode:

# OF FILL SECTORS?

Enter the fill number, a value between 0 and 28. The fill number is the number of physical
sectors between logical sectors.

If the number of fill sectors is zero, then sectors are addressed in the same order as they appear
on the disc. If the number is not zero, then consecutive sector addresses are separated by the
number of fill sectors. This is known as sector interleaving (interleave = fill value + 1). For
further clarification, see the discussion on initialization, formatting and sparing later in this
manual.

NOTE

A fill value of 1 will give the fastest transfer rate with the
existing hardware, and is recommended. Refer to the perfor-
mance graph in Figure 3-1 which plots the formatting time
against the fill value.

20 /

Assumptions

1. 9895 disc controller (HP format)

2. Driver timeout = 2 sec.

3. 154 good tracks (double-sided) 5-\666
4

5

. 77 good tracks (single-sided) éo\p\e"
. Fill value = 0 not recommended

FORMAT TIME
(MINUTES)

0 l l l [ | l 1
) 1 ! T T L I

0 5 10 15 20 25 28

FILL VALUE
(SECTORS)

Figure 3-1. Approximate Formatting Times for Floppy Discs
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FORMT makes 5 passes over the media in order to detect any potential defective areas. Since
each pass can take several minutes, the following is displayed at the beginning of each pass.

FORMAT PASS # XX

During each pass, FORMT issues commands to the controller hardware that may take several
minutes to execute. During these ’indivisible" commands, the controller physically locks the
door on the drive so that the disc can not be removed. If FORMT is aborted by the operator, the
controller leaves the door locked until it completes the last indivisible request issued by
FORMT.

After formatting the floppy, the program reports the number of good tracks on the media:
# OF GOOD TRACKS = XXXX

If in the interactive TASK? mode, the program then repeats the request for a task. Otherwise,
FORMT terminates.

EXAMPLES

:RU ,FORMT

TASK?

FO

DISC LU?

45

DO YOU REALLY WANT TO FORMAT THIS DISC?
YES

# OF FILL SECTORS?

1

READY DISC - ENTER " ",CR
(space, carriage return)
FORMAT PASS # 01

FORMAT PASS # 02

FORMAT PASS # 03

FORMAT PASS # 04

FORMAT PASS # 05

# OF GOOD TRACKS = XXXX

TASK?
EN

FORMT FINISHED



3-5. INITIALIZE AN LU (IN)

:RU,FORMT [,[log lu] [,IN,disc lul]

The initialization process prepares an ICD or MAC hard disc cartridge LU for use. The
previous contents of the disc are overwritten with a pattern of all zeroes. Bad tracks are spared
to the spare pool at the end of the disc cartridge LU. The disc must have been previously
formatted at the HP factory.

The directory track of the disc LU will also be overwritten with zeroes. Therefore, the following
steps are recommended before using the FORMT IN command:
1. Under Session Monitor, the disc LU must be defined in your SST (FMGR SL command).

2. Then dismount the disc LU (FMGR DC command) and make sure that no one else is using
the same disc LU.

3. Invoke the initialize function which writes zeroes on the disc LU.

4. After initialization, the disc LU must be mounted with a complete FMGR MC command.
Refer to the *“MGR commands in the RTE-IVB Terminal User’s Manual.

After invoking the IN function, FORMT checks the disc LU and its type. If you attempt to
initialize a floppy disc LU, LU 2, or LU 3, or if the disc LU is not in your SST (under Session
Monitor), following is printed:

INVALID DISC LU
During the interactive mode, FORMT then asks:
DATA WILL BE DESTROYED, OK TO PROCEED?

If the answer is YES, the program performs all the necessary operations to prepare the LU and
reports its format as follows:

BAD TRACKS SUBCHANNEL XX

LU XX LOGICAL CYL HEAD UNIT/ADDR
BAD TRACK XXXX XXXX XX XX
SPARED TO XXXX XXXX XX XX

XXXX SPARE TRACKS AVAILABLE

If in the interactive TASK? mode, the program then repeats the request for a task. Otherwise,
FORMT terminates.

CAUTION

The 'IN’ command locks all disc drives sharing the EQT of the
specified disc LU. The lock is issued on a track by track basis
for each track on the specified disc LU. All loads, swaps, and
other accesses to any of the discs sharing the same EQT will be
severely limited during execution of the 'IN’ command. If the
system disc shares the same EQT as the disc LU being in-
itialized, the 'IN’ command should only be used at times when
severely degraded system performance can be tolerated.



EXAMPLES

The following example shows an interactive example:

:SL,54,54 mnake sure LU 54 is in SST.

:DC,54,RR dismount; also make sure no
one else is using LU 54.

DISC CRN 54 LU 54 DISMOUNTED FROM SYSTEM

¢+ RU, FORMT

TASK?

IN invoke initialize function.

DISC LU?

54

DATA WILL BE DESTROY&ED, OK TO PROCEED?
YES executes initialization.

0004 SSPARE TRACKS AVAILABLE

TASK?
/B exit from FORMT.

FORMT FINISHED
:MC,-54,G,203,CRN54,1,54 initialize cartridge to obtain
a directory track.

The following example uses a run string and no operator intervention:

:5L,14,14 make sure LU 14 is in SST.

:DC,14,RR dismount LU 14 and make sure no
one else is using LU 14.

DISC CRN 14 LU 14 DISMOUNTED FROM SYSTEM

:RU, FORMT, ,IN,14

BAD TRACKS SUBCHANNEL 05 bad tracks found on LU 14 which
references Subchannel 5.

LU 14 LOGICAL CYL HEAD UNIT/ADDR

BAD TRACK 0002 0210 02 00

SPARED TO 0198 0406 02 00

BAD TRACK 0089 0297 02 00

SPARED TO 0199 0407 02 00

0003 SPARE TRACKS AVAILABLE 3 spare tracks are left.

FORMT FINISHED
:MC,14,P,,LU14,1,14 initialize cartridge to obtain
a directory track.
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3-6. SPARE A TRACK (SP)
:RU,FORMT [,[log lu] [,SP,disc lu,track]]

Sparing applies to individual tracks discovered bad while the disc is in use (i.e, reported by
RTE-IVB). A spare track is substituted for the defective track and as much data copied from
the bad track as possible. Offset head reads are used in the recovery process and it is often
possible to completely recover the data. In cases where this is not possible, usually only a
single block will be lost.

After invoking the SP command, FORMT checks for a valid disc LU. If you attempt to spare a
floppy disc or if the disc LU is not in your SST (under Session Monitor), the following message
is printed:

INVALID DISC LU
You must then specify a valid disc LU.

After inputting an invalid parameter and/or in the interactive mode, FORMT asks:
TRACK TO BE SPARED?
Entering ?? to the query returns to you the track range for the LU. Then enter the track
(logical track) found defective on the disc LU. If the track number of a good track is entered, it
will be spared and can not be recovered as a good track. If the track does not lie within the
bounds of the disc LU specified, the messages are displayed:
INVALID TRACK #
ENTER BAD TRACK # X — XXXX

You can then enter a bad track within the range specified.

CAUTION

Once a track is spared, it is marked defective permanently.
This process is irreversible. Do not attempt to spare the same
track twice.

The program copies data block by block from the bad track to the spared track. If all the
information on the track can not be recovered, the following warning message is issued and
FORMT continues:

WARNING! ALL INFORMATION ON TRACK NOT SUCCESSFULLY RECOVERED



When the program completes, the sparing is reported:

BAD TRACKS SUBCHANNEL XX

LU XX LOGICAL CYL HEAD UNIT/ADDR
BAD TRACK  XXXX XXXX XX XX
SPARED TO XXXX XXXX XX XX

XXXX SPARE TRACKS AVAILABLE

If in the interactive TASK? mode, the program asks for another FORMT task. Otherwise,
FORMT terminates.

CAUTION

All discs sharing the EQT of the specified disc LU are locked
for the duration of the 'SP’ command. All loads, swaps, and
other accesses to any of the discs on the EQT will not be
allowed for the duration of the 'SP’ command.

EXAMPLES

The following example shows how to use FORMT interactively:

:SL,14,14 put LU 14 into SST.

:MC,14 mount LU 14 and make sure no
¢+ RU, FORMT one else is using LU 14.
TASK? ) '

sp invoke sparing.

DISC LU?

14 spare bad track on LU 14.

TRACK TO 3E SPARED? )
3 logical bad track on LU 14 which

is on subchannel 5.
BAD TRACKS SUBCHANNEL 05

LU 14 LOGICAL CYL HEAD UNIT/ADDR

BAD TRACK 0003 0211 02 00

SPARED TO 0202 0410 02 00

0000 SPARE TRACKS AVAILA3LE no more spare tracks left.
TASK?

/B exit from FORMT.

FORMT FINISHED
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The following example shows a complete run string and no operator intervention is required:

:SL,23,23 put LU 23 into SST.

:MC,23 mount LU 23 and make sure no one else
is using LU 23.

¢RU, FORMT,,23,5P,1 spare logical track # 1 on LU 23.

WARNING! ALL INFORMATION ON TRACK NOT SUCCESSFULLY RECOVERED

BAD TRACKS SUBCHANNEL 03

LU 23 LOGICAL CYL HEAD UNIT/ADDR
BAD TRACK 0001 0410 01 00
SPARED TO 0204 0410 00 00

0002 SPARE TRACKS AVAILABLE

FORMT FINISHED

3-7. VERIFY AN LU (VE)
:RU,FORMT [, [loglu] [,VE,disclu]]

The verification process reads and verifies all data on a hard or floppy disc. The contents of the
disc are not altered or destroyed. If the data fails to verify, the track is reported as bad. If the
track is already spared, the spare is verified.

The directory track of the disc LU will be checked. The unused spares in the spare track pool
will not be checked.

The following steps are recommended before using the FORMT VE command:
1. Under Session Monitor, the disc LU must be defined in your SST (FMGR SL command).
2. Invoke the VE function which reads and verifies the disc LU.

Refer to the FMGR commands in the RTE-IVB Terminal User’s Manual.

EXECUTION

After invoking the VE function, FORMT checks the disc LU and its type. If you attempt to

verify a non-disc LU or a disc not in your SST (under Session Monitor), and FORMT is being
run interactively, the following is printed:

INVALID DISC LU

The program performs all the operations necessary to verify the LU and reports any bad tracks
without a valid spare as follows:

BAD TRACKS SUBCHANNEL XX

LU XX LOGICAL CYL HEAD UNIT/ADDR
BAD TRACK XXXXX XXXX XX XX
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If in the interactive TASK? mode, the program then repeats the request for a task. Otherwise,
FORMT terminates.

You may wish to spare the bad tracks reported here with the SP function of FORMT. See the
Section on Sparing Bad Tracks.

CAUTION

For verifying a hard disc, the “VE” command locks all disc
drives sharing the EQT of the specified disc LU. The lock is
issued on a track by track basis for each track on the specified
disc LU. All loads, swaps, and other accesses to any of the discs
sharing the same EQT will be severely limited during execu-
tion of the VE command. If the system disc shares the same
EQT as the disc LU to be verified, the VE command should
only be used at times when severely degraded system perfor-
mance can be tolerated.

For verifying a floppy disc, just the LU’s associated with a
specific disc lu are locked and remain locked until the comple-
tion of the VE function.

3-8. REFORMAT A HARD DISC (RE)
:RU,FORMT [,[loglu] [,RE disclu]]

The RE reformat function clears the status bits on the disc area designated by the LU,
including the spare track pool. It rewrites the preamble, writes zeros in the data area, and
rewrites the postamble. It does not verify this data nor does it spare bad tracks. This allows the
user to clear all accumulated bad tracks bits, including factory designated bad tracks, and
clears the spare and protect bits as well.

The disc must have been previously formatted at the HP factory since the servo and timing
data is not re-formatted. Any hardware disc errors occurring during the reformat process are
reported to the operator.

The FORMT “IN” command (initialize) function should be used following reformat to prepare
the disc for File Manager use. The “IN” function spares any tracks it finds bad and spares them
according to the system track map table. You should also spare (FORMT SP) factory desig-
nated bad tracks even though the “IN”command may not have found them to be bad. Factory
designated bad track records were delivered with the disc pack. If your records are misplaced,
contact your Customer Engineer (CE) who will obtain these records from the factory.

The directory track of the disc LU will also be overwritten with zeros. Therefore, the following
steps are recommended before using the FORMT RE command.

Reformatting disc LU’s other than LU 2 or 3.
1. Under Session Monitor, the disc LU must be defined in your SST (FMGR SL command).

2. Back up (LSAVE or WRITT) all data from the LU to be reformatted.
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3. Dismount the disc LU (FMGR DC command) and make sure no one else is using the disc
LU.

4. Invoke the reformat function (RE) which writes zeros on the disc LU.
5. Invoke the initialize function (IN) which reports and spares all bad tracks.

6. After initializing with the FORMT IN function, the disc LU must be mounted with a
complete FMGR MC command.

7. Restore the data, if desired, using RESTR or READT.

Refer to the FMGR commands in the RTE-IVB Terminal User’s Manual.

Reformatting LU2 or LUS.

1. Under Session Monitor you must have command capability 60 (normally reserved for
System Manager or other support persons) to be allowed to reformat LU2 or LUS3.

2. Backup (LSAVE) all data from LU2 and LU3. After reformatting LU2 or LU3, the system
will try to come back and the results will be unpredictable. Therefore, you should back up
both LU2 and LU3 even if you are only reformatting one of them.

CAUTION

DO NOT USE WRITT. It does not save the system area of LU2
or LU3, it only saves the FMGR area.

3. Terminate all system activity. If reformatting both LU2 and LU3, failure to halt all system
activity may cause FORMT to be swapped out onto the disc between the reformats, thus
losing FORMT.

4. Invoke the RE function. For LU2 or LU3 reformatting, the function will only run interac-
tively with appropriate messages.

5. Load the off-line disc backup utility !DISK.

6. Restore LU2 and LUS3. The off-line utility !DISK spares any bad tracks and sets appropri-
ate protect bits when restoring the system and file manager areas.

7. Re-boot the system.

CAUTION

Reformatting is allowed on LU2 and LUS3 after appropriate
warning messages. If LU2 or LU3 areas are reformatted on the
system disc, the operating system is lost and the system will go
down. This capability is to be used only with the full and
complete understanding of how to backup the operating system
using LSAVE, and how to restore it using the off-line back
utility, !DISK.

Refer to the sections in the RTE-IVB Utility Programs Reference Manual dealing with LSAVE
and !DISK.
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EXECUTION

After invoking the RE function, FORMT checks the disc LU and its type. If you attempt to

reformat a floppy disc LU, or if the disc LU is not in your SST (under Session Monitor), the
following is printed:

INVALID DISC LU

If you attempt to reformat LU2 or LU3 without having command capability of 60, or without
being in FORMT interactive mode, FORMT prints:

UNAUTHORIZED LU2,3 ACCESS — (COMMAND IGNORED)

During the interactive mode, FORMT warns:

DATA WILL BE DESTROYED, OK TO PROCEED?

For LU2 or LU3, FORMT must be in interactive mode. FORMT warns:
DO YOU REALLY WANT TO REFORMAT THE SYSTEM DISC?

If the answer was YES, the program performs all the necessary operations to prepare the LU.
FORMT then reports any disc errors.

If in the interactive TASK? mode, the program then repeats the request for a task. Otherwise,
FORMT terminates.

CAUTION

The “RE” command locks all disc drives sharing the EQT of the
specified disc LU. The lock is issued on a track by track basis
for each track on the specified disc LU. All loads, swaps, and
other accesses to any of the discs sharing the same EQT will be
severely limited during execution of the RE command. If the
system disc shares the same EQT as the disc LU being refor-
matted, the RE command should only be used at times when
severely degraded system performance can be tolerated.
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3-9. DISCUSSION OF INITIALIZATION, FORMATTING, AND
SPARING

All data is written on the disc in blocks of 256 bytes (128 words). The block number is usually
called a sector number in disc literature. However, the term ”sector in RTE literature means
128 bytes (64 words) and so the term “block® will be used in this discussion. Each block has
three components:

Preamble User Data — 256 bytes Postamble

The postamble provides information needed by the disc drive for error checking, i.e. determin-
ing the validity of the data in the user data area.

The preamble has three functions:

1. To provide timing signals that indicate the start of the block. This information is in the
synchronization field.

2. To indicate the status of the block. This is done with status bits set according to the actual
disc type (hard or soft) and the disc design.

3. To provide an address which gives position information. The address is given in terms of
the cylinder, head and block number.

The preamble is more complex for the hard disc than the soft (or flexible) disc. The status
portion of the preamble includes three bits:

S bit: Indicates that that track is a ”spare"” for a defective track. Only hard discs supplied
by HP permit sparing.

P bit: Indicates protected track. A protected track is a read-only track unless the FOR-
MAT switch is activated on the disc drive.

D bit: Indicates that that track is defective and should be spared or not used at all.

For flexible discs supplied by HP, only the D bit is used in the preamble. The address field in
the preamble has three basic components:

Cylinder number
Head number
Block number

In most cases, the address associated with the block will be the address of the block itself, i.e. it
will ”point® to itself. The exceptions are:

Hard Disc: If D bit set (track defective), then the address points to the track used
as a spare.

If S bit set (track is a spare), then the address points to the defective
track for which it is a spare.

3-156



Flexible Disc: If D bit set (track defective), then the address is not relevant (may be
anything).

The RTE utility programs will declare an entire track bad if one bad block is found on the
track. This method of management results in less head movement (hence faster access) when
encountering spared blocks (tracks).

For the hard disc, once a track has been spared, any time a seek is made to that defective track,
the disc controller finds that the track is spared. The disc drive will automatically access the
spare track instead. The software has no knowledge of this process.

For the flexible disc, although the technique is not called sparing, the effect on the user
software is almost the same. Once the D bit has been set for all defective tracks, FORMT gives
the drive a command to make ”invisible” all the defective tracks. This causes the drive to skip
bad tracks, as if they did not exist on the disc. For example, the outermost track is normally
track zero. But if the D bit has been set for this track, then when commanded to access track
zero, this track (and any following bad tracks) will be skipped. The first good track becomes
track zero.

If no bad tracks occur after the formatting process is complete, then it does not matter whether
sparing is provided. The method provided by the hard disc (sparing) and the soft disc (skipping)
do not really have any effect on the user programs. But if a bad track develops in using the
disc, the hard disc sparing capability has the advantage that a ”simple” recovery process is
possible by running the FORMT utility. This is not possible with the flexible disc.
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3-10. INITIALIZATION & SPARING THE HARD DISC

Disc initialization uses the track map table in RTE-IV to determine the starting cylinder, head
number, number of tracks and number of spare tracks for each LU. Tracks in the ”spare pool*
are used only as replacements for the defective tracks — they are otherwise unused.

The initialization procedure is as follows:

1. ”Clean-up" tracks in the spare pool. The full block (including preamble and postamble) is
read and status bits examined. If D set (defective) go to next track. A track from the spare
pool will not, itself, be spared. If D not set then re-write the full track with zeroes,
including the S, P, and D bits. Verify by reading back the track. If found bad during verify,
set the track defective.

2. Read each track in the mapped portion of the LU. If D set or unsuccessful read, set flag
indicating sparing is needed.

3. If sparing is needed:

a. Prepare preamble for defective track. Set D bit and set address of spare track in the
preamble of defective track.

b. Prepare preamble for spare track. Set S bit and set address of defective track in the
preamble of the spare.

4. Write initialize the track, using the preambles set in Step 3 (if sparing). If this is a good
track found in step 2, then the address will be the address of the good track (point to itself).
If this is a spare track, then the address will be that of the defective track (backward
pointer). If this is a defective track, then the address will be that of the spare.

The data buffer will be all zeroes if processing the IN command. The same procedure is
used to spare an individual track (SP) except that the data buffer will be copied (where
possible) from the defective track on a block by block basis. In recovering user data, an
offset read will be performed to pick up data that could not be normally read with the head
aligned to the center of the track.

5. Verify the whole track on a block by block basis. If successful, do next track as in step 2. If
unsuccessful (bad read status), get next spare and do sparing procedure above.

3-11. VERIFYING THE DISC (FLOPPY OR HARD)
Disc verification uses the track map table in RTE-IV to determine the starting cylinder, head
number, number of tracks, and number of spare tracks for each LU. Tracks in the “spare pool”

are used only as replacements for the defective tracks. They are not verified otherwise.

The verification procedure verifies by reading each track in the mapped portion of the LU. If
the read is unsuccessful, the track is reported as bad.
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3-12. REFORMATTING THE HARD DISC

Disc reformatting uses the track map table in RTE-IV to determine the starting cylinder, head
number, number of tracks and number of spare tracks for each LU. All tracks in the LU
including the spare track pool are reformatted.

The reformat procedure reformats all tracks in the LU including all spare tracks by writing
zeros on the full track including the S, P, and D bits. Any disc errors occurring during
REformat are reported to the operator.

3-13. FORMATTING THE FLOPPY DISC

Much of the information related to formatting has been given above. It is worth repeating
because there is often confusion over the difference between formatting and initialization.

Formatting is the most basic form of initialization. Normal reads and writes cannot be made to
a disc until it has been formatted. The initialization process for the hard disc assumes that the
hard disc has been already formatted at least once. The formatting process writes the full block
as described above, tagging the block with an address. Initially this address points to itself, but
may be changed if the block is defective or a spare.

A hard disc should be formatted only at the factory to ensure interchangeability of disc packs.
Therefore the capability to format a hard disc is not included in the FORMT program.

When formatting a flexible disc, FORMT provides the capability to define the order in which
consecutive "logical® blocks are found on the disc. If the ”fill number" is zero, then the N+1 th
block follows the N th block. Otherwise, the fill number defines the number of blocks to be
skipped between the N th and N +1 th blocks. Once the disc is formatted, the fill number is
transparent to the user software.

The fill number may be chosen based upon a knowledge of how the user sofware is to access the
disc and a knowledge of the rotational speed of the disc. For example, suppose that the software
takes T milliseconds to read and process one block and it picks up sequential blocks. If the time
to rotate once around the disc is divided by the number of blocks per track, then the time to
move over a single block is found. The fill number is then computed so that the number times
the time to scan one block is slightly greater than the processing time. Thus, the next block
will rotate into the proper position for access just when it is needed.

EXAMPLE

360 RPM (rotations/minute) = 167 milliseconds/rotation

30 blocks/track means 5.6 milliseconds/block

If the processing time is less than 5.6 ms, then we may choose a fill number of one, since we
will be through processing before the next block becomes available. But if processing time is
between 5.6 ms and 11.2 ms, then we would pick a fill number of 2. If the number were 0, we

would have to rotate the disc all the way around before we could pick up the next block (167 ms
versus less than 5.6 ms).
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Most user programs accessing files will define a data control block (DCB) of 144 words, of
which 128 words (1 block) will be used for disc transfers. Therefore, a minimum fill number
can be computed in terms of the amount of time to complete one EXEC request to write a block
and return to the user program. Or the figure can be determined experimentally by trying
several fill numbers. For sequential access to the files with a DCB of 144 words, an approxi-
mate number to use would be in the range 4 to 6.

3-14. FORMT UTILITY ERROR MESSAGES
MESSAGE EXPLANATION AND ACTION

BAD TRACKS SUBCHANNEL XX

LU XX LOGICAL CYL HEAD UNIT/ADDR
BAD TRACK  XXXX XXXX XX XX
SPARED TO XXXX XXXX XX XX

XXXX SPARE TRACKS AVAILABLE

A defective track encountered during an IN or SP task is

spared.
CYLINDER COMPARE ERROR
LU XX LOGICAL CYL HEAD UNIT/ADDR
TARGET TRACK XXXX XXXX XX XX

Disc controller unable to seek to target track. Make sure
the disc is formatted. Current task is aborted and FORMT
returns to TASK? mode.

INVALID DISC LU The disc LU is the wrong type (hard vs. floppy disc) or has
0 tracks defined in it, or the response was not a numeric
parameter. Under Session Monitor, the disc LU must be
defined in your SST (Session Switch Table). LU 2 and LU
3 can not be initialized.

INVALID DISC The disc controller detects an out-of-bounds condition on

SPECIFICATIONS XX either a cylinder, head, sector, or unit based on an invalid
subchannel definition. Current task is aborted and
FORMT returns to TASK? mode. XX is the subchannel
number.

LU XX LOGICAL CYL HEAD UNIT/ADDR
BAD SPARE XXXX XXXX XX XX

A defective spare is encountered in either the IN or SP
task. (Message appears in conjunction with the BAD
TRACKS heading.)

MAX OF 20 BAD TRACKS Formatting a floppy only. FORMT returns to TASK?
EXCEEDED mode.
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MESSAGE

NOT ENOUGH ROOM FOR
TRACK BUFFER

OUT OF SPARE TRACKS
FOR THIS LU

READY DISC-ENTER “”,CR

TURN OFF PROTECT OR
READ-ONLY SWITCH-
ENTER “”, CR

TURN ON FORMAT SWITCH-
ENTER “”, CR

EXPLANATION AND ACTION

The memory bounds specified for FORMT at load time did
not provide sufficient free memory to serve as a track
buffer for the task and disc LU requested. FORMT termi-
nates. Reload FORMT and resize it to the recommended
program size.

All spare tracks have been used up. SParing operation not
performed. FORMT returns to TASK? mode.

The disc drive is not ready or there is no disc in the drive.
Enter a space and carriage return when the disc is ready,
or a /E to abort the task.

The disc protect (or read-only) switch is on. Also occurs if
the floppy disc in the selected drive has the write-protect
notch present. Turn off the switch and enter a space and
carriage return to continue or /E to abort the task.

The utility is initializing the disc, but the format switch is
off. Also occurs if a write operation is attempted to a track
with its P-bit set while the format switch is off. Turn it on
and enter a space and carriage return to continue or /E to
abort the task.

WARNING! ALL INFORMATION ON TRACK NOT SUCCESSFULY RECOVERED

Spare command only. The track about to be spared was
not successfully preserved. The FORMT continues.

WARNING! POSSIBLE BAD FLOPPY MEDIA -
RETRY FORMT OR DISCARD FLOPPY

Formatting a floppy only. An error occurred on 5th and
final FORMT/Verify combination. Re-start the FO pro-
cess may mask the track defective unless the media is
truly bad.

UNAUTHORIZED LU2,3 ACCESS — (COMMAND IGNORED)

An attempt has been made to reformat LU2 or LU3 with-
out command capability 60 or without being in FORMT
interactive mode. If you specified LU2 or LU3 for the
REformat function in the run string, rerun FORMT
interactively.

3-15. EXPLANATION MESSAGES (after a ?? response):

ENTER FO(RMAT), INUTIALIZE), SP(ARE), VE(rify), RE(format), EN

ENTER DISC LU < 64
ENTER YE, NO
ENTER BAD TRACK #, 0 XXXX

ENTER FILL SECTOR VALUE, 0-28
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7900 DISC BACKUP PROGRAMS

4-1. INTRODUCTION

You can use the 7900 disc backup utility programs to:

1. SAVE — transfer information from disc to magnetic tape.

2. RESTORE — transfer information from magnetic tape to disc.
3. COPY — transfer information from one disc to another.

4. VERIFY — check data after a save, restore, or copy operation.
5. INITIALIZE — initialize a disc cartridge.

These utilities are supported in RTE-IVB with the following devices:

7900 disc drives.

7905, 7906, 7920, and 7925 disc drives (13037 MAC disc controller).
7970 (9 track) magnetic drive.

Consoles using drivers type DVROO or DVRO5.

Disc driver DVR31 is used with 7900 discs and disc driver DVR32 is used with MAC discs.
NOTE

Although the 7900 Disc Backup Utilities supports MAC discs
also, it is not compatible with the ICD/MAC Disc Backup
Utilities (which do not support 7900 discs). For this reason
when using both sets of utilities, it is recommended to use the
7900 Disc Backup Utilities for 7900 discs only and the ICD/
MAC Disc Backup Utilities for all other discs. Refer to Section
IT of this manual.

These data transfers can be performed in the following ways:

A. On-line (under control of the RTE system). On-}ine data transfers occur in logical mode.
That is, track addresses are relative to the first logical unit (subchannel) track. During a
restore, only logical addresses are used.

B. Off-line (stand alone). Off-line data transfers occur in physical mode. That is, the actual
physical track addresses are used. A restored section on the destination disc will be an
image of the saved section on the source disc.

There are three types of data transfers:

1. LU (Logical Unit) transfers: One logical unit (subchannel) is transferred. (Used on-line
only.)
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2. UNIT transfers: The entire disc drive (all data on the fixed and removable platters) is
transferred. (Used off-line and on-line.)

3. FROM-TO transfers: You specify the starting track and the number of tracks to be saved or
copied. Whatever was saved on tape is transferred during a restore. (Used off-line only.)

Any kind of an on-line save can be restored off-line. Table 4-1 shows the permitted save-restore
combinations. For off-line data transfers, data must not be transferred between a 7900 disc and
any other “non-7900” disc. Data saved off-line cannot be restored on-line. If such a restore is
attempted, the utility prints OFF-LINE SAVE, CANNOT BE RESTORED ON-LINE and
aborts.

Table 4-1. 7900 Disc Backup Utility Save-Restore Combinations

RESTORE ON-LINE
OFF-LINE
SAVE LU UNIT
On-Line LU X X
On-Line UNIT X X
Off-Line UNIT X
Off-Line FROM-TO X

During a save or restore operation, you can specify which file (1 to 8) is to be used on your
magnetic tape. The default is file number one. If end-of-tape is detected, the utility prints the
message EOT REACHED, MOUNT NEW TAPE. Mount another tape and restart the pro-
gram. The utility writes a header record on the new tape and continues saving data.

Any of the utilities can be aborted by typing AB in response to a question asked by the
program. When a question requires a yes or no response, a reply with YE as the first two
characters is interpreted as yes, AB is interpreted as abort, and all other letters are treated
as no.

Both the on-line and off-line backup utilities can be used for many purposes; some general,
others highly specific to a particular application. Table 4-2 contains a description of some of
these functions. Although not comprehensive, it may be helpful in illustrating what to use,
and when.
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Table 4-2. 7900 Utility Applications

MODE
FUNCTION
TYPE ON-LINE OFF-LINE

SAVE LU Saves all tracks on one sub- Not available
channel (not just FMGR files).
Off-line restore will do track
sparing.

SAVE UNIT No need for track map table in- Can define track map table with
formation if track sparing. If you any # of subchannels (like mul-
restore off-line you can get track tiple LU saves). Can get track
sparing. sparing.

SAVE FR-TO Not available Saves all tracks within specified
bounds. Bounds need not fall at
subchannel divisions.

RESTORE LU Restore all tracks on one sub- On-line LU save can be restored
channel without shutting down off-line. Track sparing is done.
system.

RESTORE UNIT For peripheral disc units (not LU2 Only way to restore a UNIT save
or LU3), you can restore without containing LU2 or LU3. On-line
shutting down system. UNIT save can be restored off-line

to get track sparing.

RESTORE FR-TO Not available Restore tracks designated by a
FR-TO save.

COPY LU For fast backup of disc LU’s if no Not available

magnetic tape unit is available.

COPY UNIT Backup with multiple disc drives if Disc unit backup with multiple disc

no magnetic tape unit is available. drives if no magnetic tape unit is
available. Also to initialize car-
tridges with track sparing (disc
diagnostics must be performed
prior to this utility to insure
successful initialization).

COPY FR-TO Not Available For disc backup (see on-line LU

copy).




4-2. ON-LINE OPERATIONS

You can perform either UNIT or LU transfers on-line by running SAVE, RSTOR, or COPY.
Because the transfer of data is done in a logical mode, the formats of the source and destination
discs do not have to be the same. You transfer data between devices using the programs named
in Table 4-3.

Table 4-3. 7900 Disc Backup Utility On-Line Data Transfer Programs

DESTINATION
7900 7905, 7906, 7920 7925 TAPE

SOURCE
7900 COPY COPY COPY* SAVE
7905, 7906, 7920 COPY COPY COPY* SAVE
7925 N/A N/A COPY SAVE
MAGNETIC TAPE

SAVE OF 7900 RSTOR RSTOR RSTOR*

SAVE OF 7905, 7906, 7920 RSTOR RSTOR RSTOR*

SAVE OF 7925 N/A N/A RSTOR

N/A — Not allowed.
* — Only 6144 words per track transferred.

“TRACK SIZES NOT EQUAL” will be printed if you attempt to perform any of the tasks
marked “N/A” above. The utility programs assume that the destination disc has the same
track size as the source disc.

CAUTION

If you want an exact duplicate of a disc from an on-line trans-
fer, you must run the utilities while there is no other system
activity affecting the disc. The utility programs do not check if
anyone else is using the disc concurrently. For example, if an
open File Manager file is saved, it will be open when restored.

On-line utilities do not allow logical units 2 or 3 (system discs) to be used as destination
subchannels during restore or copy operations. If this is attempted, the utility program prints
DEST SUBCHNL IS LU2 OR LUS3 and aborts.

You can specify that the transferred data is to be verified after completion of any of the three
operations. Verification is done by reading corresponding records from the source and
destination devices and making a word by word comparison. The verify program is scheduled
by SAVE, RSTOR, or COPY.

When the source data is on logical units 2 and 3, only protected tracks and File Manager tracks
are verified.

If data does not verify, the error message VERIFY ERROR AT TRACK #tt & LU# [l is printed.
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4-3. LOADING THE ON-LINE UTILITIES

The on-line utility programs are distributed to you as four relocatable programs and a library
(%DBKLB) of relocatable subroutines. The utilities can be loaded either during system gener-
ation or by LOADR. The program types are listed in Appendix B.

If you load the disc backup utility programs into an RTE-IVB system during generation, you
must override the program size and increase the partition size as follows:

To load the program on-line in an RTE-IVB system, perform the following steps:

1. use the LOADR SZ command to specify the program size as per the information in
Table 4-4.

2. relocate the program module using the LOADR RE command.

3. search the on-line utility library %DBKLB and the library $DSCLB with the LOADR SE I
command.

Table 4-4. 7900 Disc Backup On-Line Utilities Program Sizes

RELOCATABLE PROGRAM SIZE FOR PROGRAM SIZE FOR

PROGRAM FILE NAME 2048 WORD BUFFER TRACK SIZE BUFFER
SAVE %SAVE 8 pages 14 pages
RSTOR %RSTOR 8 pages 15 pages
COPY %COPY 8 pages 14 pages
VERFY %VERFY 7 pages 20 pages

4-4. BUFFER SIZE

If the partition size in which a utility runs is not large enough to hold a 2048 word buffer, the
program prints PARTITION SIZE TOO SMALL and aborts. If there is enough memory in the
utility’s partition to hold a track size buffer but not enough memory in VERIFY’s partition to
hold two such buffers, the program prints WARNING-PARTITION SIZE TOO SMALL FOR
VERIFY W/TRCK SIZE BUF (refer to Table 4-5 for track sizes). You have the option to choose
a track size buffer by answering YES to TRACK SIZE BUFFER DESIRED? (You should reply
NO if the warning was printed and you want the data verified.) If VERFY is not defined or its
partition size is not large enough to hold two 2048 word buffers, the message WARNING-
VERIFY NOT DEFINED OR PARTITION SIZE TOO SMALL is printed.

For restore, if the save was done with the larger buffer size and the partition cannot hold the
track size buffer, the restore utility prints PARTITION SIZE TOO SMALL and aborts. In this
case, you can only restore data off-line.

4-5. BAD TRACKS

Each utility attempts up to ten retries when a read or write operation is unsuccessful. If the
retries are all unsuccessful, the program prints DISC ERROR AT FOLLOWING TRCK & LU #
followed by the track and logical unit numbers. The utility then aborts. On-line utilities do not
do track sparing.
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4-6. PROTECTION STATUS

Your system may have disc tracks which have been protected — data cannot be written
on them if the write protect switch is on. (These tracks usually contain system information.)
During a save, the protection status for each track is recorded. When the information is
restored on-line, the protection status of a destination track cannot be modified. (The program
prints WARNING-WRITING ON PROTECTED TRCKS if data is written on protected tracks
during a restore or copy.) Because of this, on-line restore and copy using the system sub-
channel (LU 2) as the source is not recommended. Only during an off-line restore or copy can
the protect status bit be set for each track. This insures: 1. the entire system is protected, 2. all
system tracks can be verified, and 3. no tracks are wasted.

4-7. FORMAT COMPATIBILITY

If a track map table is not defined for a source or destination disc unit, the utility program
prints FOLLOWING TRACK MAP TABLE NOT FOUND followed by $TB31 for 7900 discs or
$TB32 for discs other than 7900.

LU RESTORE OR COPY. When logical unit 2 is the source LU, the destination LU must have
exactly the same number of tracks. For any other source LU’s, the number of tracks in the
destination subchannel must be greater than or equal to the number of tracks in the source
subchannel. Destination disc track size must be larger than or equal to source disc track size.

UNIT RESTORE OR COPY. When logical unit 2 is part of the source unit, the destination unit
must have a matching track map format (including track size). Otherwise, the copy and restore
utilities map each source subchannel to a destination subchannel with at least as many tracks.
If a destination or source subchannel is not assigned a logical unit number, the utility prints
ASSIGN LU# TO FOLLOWING SUBCHNL followed by the subchannel number, then sus-
pends itself. Assign an LU number with the LU command and restart the utility with the GO
command.

When disc formats are not compatible, the program prints SOURCE & DEST TRACK MAP
INFO NOT COMPATIBLE and aborts.

NOTE

The on-line disc backup utilities require an RTE-IVB opera-
ting system with a date code of 1926 or later.

Table 4-5. Disc Configurations

RANGE OF TRACK SIZE
NO. TRACKS | PLATTER NO. (# WORDS
DISC TYPE PER TRACK)
7900 1-203 0-1 6144
RANGE OF TRACK SIZE
CYLINDER NO. TNR%C?('; SJ';: AOCFES HEAD NO. | (# WORDS
DISC TYPE PER TRACK)
7905 0-410 1-1233 13 0-2 6144
7906 0-410 1-1644 1-4 0-3 6144
7920 0-822 1-4115 1-5 0-4 6144
7925 0-822 1-7407 1-9 0-8 8192




4-8. SAVE

To run the save utility, use the RU or ON command. For example,

RU,SAVE,console,type,source,destination[ ,disc]

where
console logical unit number (LU) for operator console. Default is 1 or the LU
provided by the multi-terminal monitor.
type type of save: 0 for LU save (default), 1 or non-zero for UNIT save.
source source subchannel LU (LU save, no default) or source disc drive unit

(UNIT save, default = 0).
destination destination magnetic tape LU. Default is 8.

disc source disc type (UNIT save only). Refer to Table 4-5.

If a parameter is not acceptable, SAVE prints an appropriate error message (see Section 4-11)
and asks for a new value. The first question the program asks is whether you want a track size
buffer. If there is adequate room, SAVE asks if you want verification. The utility prompts for a
file ID (a 72 character string written on the magnetic tape’s header record) and the file number
where the information is to be stored (a number from 1 to 8). The program then performs the
operations you specified, printing a STOP message when done.

If you run a UNIT save under an RTE-IVB Session Monitor terminal, all the LUs associated
with the disc unit must have been previously defined in the user’s SST (Session Switch Table
— See the RTE-IVB Terminal User’s Manual). Otherwise, the program will print:

PLEASE DEF INE THE FOLLOWING LUCS) IN THIS SESSION:

XX

YY

2z

The program will then terminate.

Here are sample runs. The first is an LU save, the second a UNIT save.

:RU,SAVE,,,10,8
WARNING=-PARTITION SIZE TOO SMALL FOR VERIFY W/ TRCK SIZE BUF
TRACK SIZE BUFFER DESIRED? (YES/NO)

NO

VERIFY? (YES/NO)

YES

FILE ID?

7900 LU 10 SAVE

FILE#?

2

VERIFYING
VERFY : STOP 0000
SAVE : STOP 0000

:RU,SAVE,,1,0,8,7900

WARNING-PARTITION SIZE TOO SMALL FOR VERIFY W/ TRCK SIZE BUF
TRACK SIZE BUFFER DESIRED? (YES/NO)

YES

FILE ID?

7900 UNIT 0 SAVE (LU2, LU10)

FILE#?



4-9. RESTORE

To run the restore utility, use the RU or ON command. For example,

RU,RSTOR,console,type,source,destination| ,disc]

where
console operator console LU. Default is 1 or the LU provided by the multi-terminal
monitor.
type type of restore: 0 for LU restore (default), 1 for UNIT restore. Must match
type of save.
source source magnetic tape LU. Default is 8.

destination destination subchannel LU (LU restore, no default) or destination disc
drive unit (UNIT restore, default=0). The LU cannot be 2 or 3, or the UNIT
cannot contain LUs 2 or 3.

disc destination disc type (UNIT restore only). Refer to Table 4-5.

If a parameter is not acceptable, RSTOR prints an appropriate error message (see Section 4-11)

and asks for a new value. The first question the restore program asks is the file number (1 to 8)
on your magnetic tape. After you enter the number, the program prints the file ID of that file
and asks if it is the correct one. If you answer no, RSTOR suspends itself so you can mount
another tape. After restarting the program with GO,RSTOR, you are asked for the file number
again. Once the correct file is found, you are asked whether you want the data verified. If the
type of restore does not match the type of save (recorded in the tape file’s header record),
RSTOR aborts. Otherwise program restores the data and prints a stop message when it is done.

If you run a UNIT RSTOR under an RTE-IVB Session Monitor terminal, all the LUs as-
sociated with the disc unit must have been previously defined in the user’s SST (Session
Switch Table — See the RTE-IVB Terminal User’s Manual). Otherwise, the program will
print:

PLEASE DEFINE THE FOLLOWING LUCS) IN THIS SESSION:

The program will then terminate.
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Here are examples of an LU restore and a UNIT restore:

:RU,RSTOR,,,8,28

FILE#?
1

FILE ID:

7900 UNIT O SAVE (LUZ2, LU1O)

TAPE#: 01
OK?  (YES/NO)
NO

RESTART RSTOR BY ENTERING 'GO,RSTOR’

RSTOR : PAUSE

*GO,RSTOR
FILE#?

2

FILE ID:

7900 LU 10 SAVE

TAPE#: 01
OK? (YES/NO)
YES

0000

VERIFY? (YES/NO)
VERIFY? (YES/NO)

YES

VERIFYING
VERFY : STOP
RSTOR : STOP

0000
0000

:RU,RSTOR,,1,8,1,7900

FILE#?
1
FILE ID?

7900 UNIT 0 SAVE (LU2, LU10)

TAPE#: 01
OK? (YES/NO)
YES

WARNING-PARITION SIZE TOO SMALL FOR VERIFY W/ TRCK SIZE BUF

RSTOR : STOP

4-10. COPY

0000

To run the copy utility, use the RU or ON commands. For example,

RU,COPY,console,type,source,destination

where

console

type

source

destination

operator console LU. Default is 1 or the LU provided by the multi-terminal
monitor.

type of copy: O for LU copy (default), 1 for UNIT copy.

source subchannel LU (LU copy, no default) or source disc drive unit
(UNIT copy, default=0).

destination subchannel LU (LU copy, no default) or destination disc drive
unit (UNIT copy, default=0). The LU cannot be 2 or 3, or the UNIT cannot
contain LUs 2 or 3.
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If a parameter is not acceptable, COPY prints an appropriate error and asks for a new value.
The first question the program asks is whether you want a track size buffer. If there is
adequate room, the program asks if you want verification. If you specified an LU copy, you are
asked the types (refer to Table 4-5) of the source and destination discs. If the disc track maps
are compatible and you are not writing on system discs (LU 2 or 3), the operations are
performed and a stop message is printed.

Here are examples of an LU and a UNIT copy:

:RU,COPY,,,2,10
WARNING-PARTITION SIZE TOO SMALL FOR VERIFY W/ TRCK SIZE BUF
TRACK SIZE BUFFER DESIRED? (YES/NO)
YES
COPY : STOP 0000

:RU,COPY,,1,0,0
WARNING-PARTITION SIZE TOO SMALL FOR VERIFY W/ TRCK SIZE BUF
TRACK SIZE BUFFER DESIRED? (YES/NO)

YES
DISC TYPE FOR SOURCE DISC UNIT?
7900
DISC TYPE FOR DEST DISC UNIT?
7905

COPY : STOP 0000
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4-11. ON-LINE ERROR MESSAGES

Message

PARTITION SIZE TOO SMALL

WARNING-PARTITION SIZE
TOO SMALL FOR VERIFY
W/TRCK SIZE BUF

FOLLOWING DISC LU#
IMPROPER, ENTER AGAIN

FOLLOWING DISC DRIVE #
IMPROPER, ENTER AGAIN

FOLLOWING DISC TYPE
IMPROPER ENTER AGAIN

IMPROPER MT LU#, LU#=?

NO WRITE RING, WRITE
ENABLE MT

IMPROPER FILE#

FILE NOT FOUND

EOT REACHED, MOUNT NEW

TAPE

FOLLOWING TRCK MAP TBL

NOT FOUND

ASSIGN LU# TO FOLLOWING

SUBCHNL

Meaning and Action

The partition in which the utility program is running
cannot hold a 2048 word buffer. The partition size
must be 8 pages or more for SAVE, COPY, and
RSTOR. The program is aborted. Reload the program
and size it according to Table 4-4.

The partition in which the utility program is running
cannot hold two track size buffers. If you want to
verify your data, do not use the track size buffer.

The logical unit number specified is invalid — it does
not belong to a valid disc type. Enter the correct disc
LU#

The disc drive (unit number) is invalid. For 7900
discs, enter a number between 0 and 3. For discs other
than 7900 enter a number between 0 and 7.

Invalid disc type specification (refer to Table 4-4).
Enter the correct type.

The magnetic tape logical unit number is invalid.
Enter a new value.

The write ring is missing from the magnetic tape
during a save operation. Put the write ring on and
restart the utility with the GO command.

The magnetic tape file number is not between 1 and 8.
Enter a new value.

The file number specified is greater than the number
of files on the magnetic tape. Mount another tape, if
necessary, and restart the utility with the GO com-
mand. Specify the correct file number.

The entire magnetic tape has been read. Mount the
next tape and restart the utility with the GO
command.

The entry point for the table describing the track map
information ($TB31 for 7900 and $TB32 for discs
other than 7900) for the source or destination disc
unit cannot be found. The utility is aborted.

The indicated subchannel is defined in the track map
table but is not assigned an LU number. Assign an
LU number with the LU command and restart the
utility with the GO command.
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Message

SOURCE & DEST TRACK MAP
INFO. NOT COMPATIBLE

SAVE TYPE NOT SAME AS
RESTORE TYPE

OFF-LINE SAVE, CANNOT BE
RESTORED ON-LINE

DEST SUBCHNL IS LU2 OR LU3

WARNING-WRITING ON
PROTECTED TRCKS

DISC ERROR AT FOLLOWING
TRCK & LU#

SAVxx WAITING FOR MT LU LOCK

RSTxx WAITING FOR MT LU
LOCK

MISSING REC FOR FOLLOWING
TRCK & LU#

WARNING-VERFY NOT
DEFINED OR PARTITION SIZE
TOO SMALL

VERIFY ERROR AT TRCK #t
& LU U

SAVxx ABORTED

RSTxx ABORTED
COPxx ABORTED

7

IMPROPER TRCK MAP INFO

4-12

Meaning and Action

One of the conditions described under Format Com-
patibility (Section 4-7) is not satisfied. The program is
aborted.

The type of restore is not the same as the type of save
recorded in the file’s header record. RSTOR is
aborted.

The data was saved off-line and cannot be restored
on-line. RSTOR is aborted.

Logical unit 2 or 3 is the destination subchannel for
an LU restore or copy operation, or is in the
destination unit for a unit copy or restore operation.
The utility is aborted.

RSTOR or COPY is writing on protected tracks.

The number of words actually transferred is not equal
to the number of words requested to be transfered to
or from the disc. The utility is aborted.

SAVE or RSTOR is waiting to lock the mag tape LU.
Operation will continue when the magnetic tape LU
is locked.

During a restore operation a record was missing on
magnetic tape. The utility is aborted.

The verify program is not defined or its partition is
not large enough. You cannot verify your data.

Data read from or written to the given track location
does not verify. The utility continues.

The utility program has been aborted because of one
of the conditions listed above.

Carriage return prior to input or input device has
timed out waiting for a response. Re-enter input.

Subchannels for source or destination disc unit not
defined in the track map table. The utility is aborted.



4-12. OFF-LINE OPERATIONS

You can perform UNIT and FROM-TO transfers off-line. However, it is your responsibility to
insure disc types are the same.

Because data transfer is done in a physical mode, data transfer CANNOT be done between (1)
a 7900 disc and a disc other than 7900, or (2) a 7925 disc and a disc other than a 7925. You can
use the off-line utility to perform transfers between devices as shown in Table 4-6.

Because a 7925 disc has 8192 words per track while a “non-7925” disc has 6144 words per
track, it is not possible to transfer data (via SAVE/RESTOR or COPY) from a 7925 disc to a
7905/06/20 disc. An attempt to do so will cause EOC (end-of-cylinder) error from the off-line
program. Under no circumstances should an attempt be made to transfer data from a 7925 disc
to a 7900 disc as the wrong disc driver will be invoked and the 7900 disc controller will not
respond correctly; the same holds true in the reverse direction.

CAUTION

Transferring data from a 7905/06/20 disc to a 7925 disc may
appear to work until a defective track is encountered, in which
case the results are unpredictable. (Remember that only 6144
words of data will be stored on a track whose capacity is 8192
words.) The sparing operation results in only 48 of the 64
physical sector preambles on the defective track being set to
the address of the spared track. This results in an error in the
spare operation such that the next available spare track is
tried with the same results. This process will continue until the
spare track list is exhausted.

Table 4-6. Off-Line Device Transfers

DESTINATION
7900 7905,7906,7920 7925 TAPE
SOURCE
7900 X N/A N/A X
7905,7906,7920 N/A X N/A
7925 N/A N/A X X
Magnetic Tape * ** o

*data must have been saved from 7900 disc
**data must have been saved from 7905/7906/7920 disc
***data must have been saved from 7925 disc
N/A — Not allowed

The off-line disc backup utility program requires a minimum of 30000 words of memory.
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4-13. BUFFER SIZE

During save and copy operations, you have the option to choose either a 2048 word or track size
buffer. During a restore operation, the buffer is the same size as that of the saved data.

4-14. BAD TRACKS

Whenever bad tracks are detected the message BAD TRACK AT: is printed, followed by the
location of the track. For discs other than 7900, track sparing (spare tracks are used instead of
bad tracks) occurs during the following operations: 1) Restore where the save was done on-line.
2) Unit save or copy with an HP DOS* source disc. 3) Unit save or copy with an RTE source
disc and the track sparing option is chosen. When tracks are spared, the message SPARED TO:
is printed, followed by the location of the spared track. Track sparing is not done for FROM-TO
restore or copy operations.

4-15. PROTECTION STATUS

The protection status of each track is recorded as it is saved. When restoring an on-line or
off-line save, the protection status of saved tracks is transferred to the corresponding restored
tracks.

4-16. STARTING THE OFF-LINE UTILITY
To run the off-line utility, perform the following steps:

1. Load the utility program, !DSKUP, from the input device (paper tape reader, magnetic
tape, mini-cartridge) using the appropriate ROM loader. Refer to the HP 12992 Loader
ROM’s Installation Manual (part no. 12992-90001).

a. Clear and set the S-register (Switch Register) as follows:

bits 0-5 zeroes

bits 6-11 select code of the console
bits 12-13  zeroes

bits 14-15 address of the ROM loader

b. Press the IBL switch, PRESET switch, then RUN switch. !DSKUP will then be read
into main memory.

2. After the utility is loaded into memory, it will then execute a HALT 77B in the T-register.
At this point the utility is preconfigured for magnetic tape and a DVROO console as follows:

Device Octal Select Code
System Console 15
Magnetic Tape 23

*DOS (Dics Operating System) is another HP operating system for 2100 series computers.
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If you want this configuration, set the S-register to 0. If you want to reconfigure these I/0
channels, set the S-register as follows (the utility will ask for the magnetic tape select code
later):

bits 0-5 select code of the console
bits 6-15 zeroes

Disc channels are not preconfigured. Discs (and magnetic tape if the S-register is not zero)
are configured through the dialogue with the utility program.

3. Set the P-register to 2.

4. Press PRESET and RUN.

After you perform these steps, the program uses the system console to send messages and
receive replies. Typing?? in response to any prompt causes the utility to print all the valid
responses to the question. (The valid responses will also be printed if you enter an invalid
reply.) Typing AB will restart the utility. When the utility starts running, it prints a heading
(DISC BACKUP UTILITY) and asks which task you want performed. Type SA (for save), RE
(for restore), or CO (for copy). You may also specify RW to rewind the magnetic tape. (The
magnetic tape select code must have been properly configured before using the RW command.)

4-17. SAVE

Refer to the examples below for the questions the utility program asks. The exact questions
depend upon the type of save and type of disc. If the switch register is not zero, the program
asks for the magnetic tape channel number. Reply with an octal value between 10 and 77. The
source disc channel number is also an octal number between 10 and 77. The source disc type is
one of those referenced in Table 4-5. The drive number is between 0 and 3 for 7900 discs or
between 0 and 7 for discs other than 7900. The type of save is FR for FROM-TO and UN for
UNIT.

For FROM-TO saves you must answer the following questions:

RTE OR DOS DISC? (discs other than 7900)
Enter RT or DO. (Enter RT for RTE-IVB)

FROM TRACK # ? (7900 only)
Enter a number between 0 and 202 specifying where the transfer begins.

FROM CYLINDER # ? (discs other than 7900)
Refer to Table 4-5 for appropriate values which will specify where the transfer is to
begin.

# OF TRACKS?
Indicate the number of tracks to be saved. For 7900 discs it must be between 1 and 203
minus FROM TRACK #. For DOS 7905 it must be between 1 and 200. Refer to Table
4-5 for information on the other RTE discs.

PLATTER # ? (7900 only)
Indicate which platter is to be saved: O for fixed platter or 1 for removable platter.
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# OF SURFACES? (discs other than 7900)
Type the number of surfaces to be saved (refer to Table 4-5).

STARTING HEAD # ? (discs other than 7900)
Enter the head number where save begins (refer to Table 4-5).

For UNIT saves you must answer these questions:

RTE OR DOS DISC? (discs other than 7900)
Enter RT or DO. (Enter RT for RTE-IVB)

WANT TRACK SPARING? (RTE discs other than 7900)
Reply YES or NO.

If you reply yes to track sparing, the program needs track map information for each
subchannel. (See your system operating manual or generator manual for further informa-
tion on track maps.) Enter four numbers separated by commas for each subchannel as
shown in the second example below. The four values indicate the number of tracks, the
cylinder at which the subchannel begins, the head number of the first track in the
subchannel, and the number of surfaces the subchannel contains (refer to Table 4-5). Enter
/E to terminate the subchannel prompts.

NOTE

Track sparing is done only during the off-line restore and copy
operations.

# OF SUBCHNLS TO BE COPIED? (7905 DOS discs only)
Indicate the number of subchannels to be saved (1 through 3). The save operation
starts with subchannel 0.

You next indicate whether you want a large buffer and if you want the data to be verified. The
utility asks for the file number (1 to 8) on the magnetic tape where you want the data to be
recorded. The FILE ID is a 72 character field written into the file’s header record.

At this point the actual transfer of data begins. The switch register contains the relative track
number being saved. When the transfer (and verification) is done, the utility prints TASK
COMPLETED.

When the task has been completed or aborted, the program asks for another task. (You cannot
reconfigure magnetic tape and console select codes.)

NOTE

If all subchannels of a disc are not defined when doing a SAVE
with track sparing, data on these subchannels could be over-
written on a restore. IDSKUP assumes that all tracks between
defined subchannels are spares. If bad tracks are encountered
during a restore, these tracks will be used as spares.
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Here is an example of a FROM-TO save with a 7900 disc:

DISC BACKUP UTILITY
TASK?

SA

SOURCE DISC CHANNEL #?
21

SOURCE DISC TYPE?
7900

SOURCE DISC DRIVE#?
0

TYPE OF SAVE?

FR

FROM TRACK #?

0

# OF TRACKS?

100

PLATTER #?

1

TRACK SIZE BUFFER DESIRED?
YES

MT FILE#?

1

FILE ID?

7900 FROM-TO SAVE TRACKS 0-100 REMOVABLE PLATTER
VERIFYING

TASK COMPLETED

Here is an example of a UNIT save with a 7905 disc:

DISC BACKUP UTILITY
TASK?

SA

SOURCE DISC CHANNEL #?
21

SOURCE DISC TYPE?
7905

SOURCE DISC DRIVE#?

0

TYPE OF SAVE?

UN

RTE OR DOS DISC? (Enter RT for RTE-IVB)
RT

WANT TRACK SPARING?
YES

ENTER TRACK MAP INFO FOR SOURCE DISC UNIT AS SHOWN BELOW

# TRKS, FIRST CYL#, HEAD #, # SURFACES
SUBCHNL 00?

203,0,0,2

SUBCHNL 012

203,103,0,2

SUBCHNL 027

203,206,0,2

SUBCHNL 032

203,309,0,2

SUBCHNL 042

400,0,2,1

SUBCHNL 0572

/E

TRACK SIZE BUFFER DESIRED?
YES

VERIFY?

NO

?T FILE#?

FILE ID?

7905 UNIT SAVE WITH TRACK SPARING
TASK COMPLETED
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4-18. RESTORE

Refer to the restore example for the questions the utility program asks. The exact questions
depend upon the type of restore and type of disc. If the switch register is not zero, the program
asks for the magnetic tape channel number. Reply with an octal value between 10 and 77. For
the magnetic tape file number, type a number from 1 to 8 indicating which file contains the
data to be restored. The utility prints the identification information and the tape number
(which should be 1) from the file’s header record. If this is not the tape you want, don’t answer
YES to the OK? question. Instead, answer NO, mount a new tape, restart the utility by
entering GO, and answer the questions again, beginning with MT FILE#?. When you get the
right file mounted, the program asks for the destination disc channel number. Input an octal
number between 10 and 77. The destinaton disc drive can be between 0 and 3 for 7900 discs or
between 0 and 7 for 7905/06/20/25. (The disc type is read from the header record.)

If the restore is FROM-TO (the type of restore is read from the header record), the program
asks these questions:

TO TRACK #? (7900 only)
Enter a number between 0 and 202 specifying where the transfer begins.

TO CYLINDER # ? (discs other than 7900)
Refer to Table 4-5 to specify where the transfer begins.

PLATTER # ? (7900 only)
Indicate which platter is to be restored. O for fixed platter or 1 for removable platter.

# OF SURFACES? (discs other than 7900)
Type the number of surfaces to be restored (refer to Table 4-5).

STARTING HEAD # ? (discs other than 7900)
Enter the head number where restore begins (refer to Table 4-5).

You can have the data verified by answering VERIFY? with YES.

After the dialogue is complete, the data transfer operation begins. The switch register contains
the relative track number being restored.

If an end-of-tape occurs during the restore, thr program prints the message EOT REACHED,
MOUNT NEXT TAPE. Mount the next tape (tape number 2) and restart the utility by typing
GO followed by a carriage return. (If tape 2 is read to the end, mount tape 3, etc.)

The switch register contains the relative track number being restored. When the transfer (and
verification) is done, the program prints TASK COMPLETED.

When the task has been completed or aborted, the program asks for another task. (You cannot
reconfigure magnetic tape and console select codes.)
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Here is an example of a UNIT restore to a 7900 disc:

DISC 3ACKUP UTILITY
TASK?

RE

MT FILE#?

1

FILE ID:

7900 UNIT 0 SAVE (LUZ2, LULO)
TAPE#: 01

OK?

YES

DEST DISC CHANNEL #?
21

DEST DISC DRIVE#?

0

VERIFY?

YES

VERIFYING

TASK COMPLETED

4-19. COPY

Refer to copy examples for the questions the utility program asks. The exact questions depend
upon the type of copy and the type of disc. The source disc channel number must be an octal
number between 10 and 77. Refer to Table 4-5 for a list of source disc types. The source disc
drive number is between 0 and 3 for 7900 discs or between 0 and 7 for discs other than 7900.
The type of copy is FR for FROM-TO and UN for UNIT.

For a FROM-TO copy you must answer the following questions:

RTE OR DOS DISC (discs other than 7900)
Enter RT or DO. (enter RT for RTE-IVB)

FROM TRACK #? (7900 only)
Enter a number between 0 and 202 specifying where the transfer begins.

FROM CYLINDER #? (discs other than 7900)
Refer to Table 4-5 for appropriate values which will specify where the transfer is to
begin.

# OF TRACKS?

Indicate the number of tracks to be copied. For 7900 discs it must be between 1 and 203
minus FROM TRACK #. For DOS 7905 it must be between 1 and 200. Refer to
Table 4-5 for information on the other RTE discs.

PLATTER # ? (7900 only)
Indicate which platter is to be copied: O for fixed platter or 1 for removable platter.

# OF SURFACES? (discs other than 7900)
Type the number of surfaces to be copied (refer to Table 4-5).

STARTING HEAD # ? (discs other than 7900)
Enter the head number where copy begins (refer to Table 4-5).
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For a UNIT copy you must answer these questions:

RTE OR DOS DISC? (discs other than 7900)
Enter RT or DO. (enter RT for RTE-IVB)

WANT TRACK SPARING? (RTE discs other than 7900)
Reply YES or NO.

If you reply yes to track sparing, the program needs track map information for each
subchannel. (See your system operating manual or generator manual for further infor-
mation on track maps.) Enter four numbers separated by commas for each subchannel as
shown in the second save example. The four values indicate the number of tracks (refer to
Table 4-5), the cylinder at which the subchannel begins (refer to Table 4-5), the head
number of the first track in the subchannel (refer to Table 4-5), and the number of
surfaces the subchannel contains (refer to Table 4-5). Enter /E to terminate the subchan-
nel prompts.

# OF SUBCHNLS TO BE COPIED? (7905 DOS discs only)
Indicate the number of subchannels to be copied (1, 2, or 3). The copy operation starts
with subchannel 0.

You next indicate whether you want a large buffer and if you want the data to be verified.

At this point the actual transfer of data begins. The switch register contains the relative track
number being copied. When the transfer (and verification) is done, the utility prints TASK
COMPLETED.

When the task has been completed or aborted, the program asks for another task. (You cannot
reconfigure magnetic tape and console select code.)

Here is an example of a UNIT copy with 7900 discs:

DISC BACKUP UTILITY
TASK?

Co

SOURCE DISC CHANNEL #?
21

SOURCE DISC TYPE?
7900

SOURCE DISC DRIVE#?

0

TYPE OF COPY?

UN

DEST DISC DRIVE#?

1

TRACK SIZE BUFFER DESIRED?
YES

VERIFY?

YES

VERIFYING

TASK COMPLETED
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Here is an example of a FROM-TO copy with 7905 discs:

DISC BACKUP UTILITY

TASK?

co

SOURCE DISC CHANNEL #?
27

SOURCE DISC TYPE?
7905

SOURCE DISC DRIVE#?
0

TYPE OF COPY?

FR

RTE OR DOS DISC? (Enter RT for RTE-IVB)
RT

FROM CYLINDER#?

0

# OF TRACKS?

100

# OF SURFACES?

2

STARTING HEAD#?

0

DEST DISC DRIVE#?
0

TO CYLINDER #?

50

# OF SURFACES?

1

STARTING HEAD#?
2

TRACK SIZE BUFFER DESIRED?
YES

VERIFY?

NO

TASK COMPLETED

4-20. INITIALIZING DISCS

The off-line disc backup utility can be used to initialize (i.e., re-format) discs. To ensure
successful initialization when using the off-line utilities to initialize, the disc must have been
previously formatted and any bad tracks flagged by having run the appropriate disc diagnos-
tic. If the cartridge had been previously formatted using the disc diagnostic, and initialized, it
would be sufficient to do a UNIT COPY with track sparing using the same disc drive as source
and destination drive to initialize it. In other words, you are reading and writing data onto the
same place, however you are sparing according to the new track map (re-initializing). 7900
discs are initialized any time data is written on them. Only the portion of the disc that gets
written on gets re-formatted. If a bad track is encountered, it is reported and the utility
continues only if the user responds “YES” to the “CONTINUE” question. The off-line utility
does not mark the bad track on the 7900 disc defective or take any other action. Discs other
than 7900 are initialized doing a UNIT data transfer with track sparing requested. If only
some subchannels on a particular disc need to be initialized (bad tracks spared) the track map
table that is entered should define only these subchannels. Note: If the utility is performing a
read or write without track sparing, the query CONTINUE is displayed. If the response YES,
the transfer is continued. If the response is NO, or the operation is write with track sparing,
the program is aborted.
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4-21.

Message

MT NOT READY

NO WRITE RING, WRITE
ENABLE MT

FILE NOT FOUND

EOT REACHED. MOUNT NEXT

TAPE

WARNING-SUBCHNLS ON
SOURCE UNIT OVERLAP

IMPROPERLY DEFINED
SUBCHNL

READY DISC

TURN OFF DISC PROTECT

TURN ON FORMAT SWITCH

LAST TRACK TOO LARGE

BAD TRACK AT

loc*

SPARED TO
loc*
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OFF-LINE ERROR MESSAGES

Meaning and Action

The magnetic tape is either off-line or busy. When it
is ready, restart the utility by typing GO.

The write ring is missing from the magnetic tape
during a save operation. Put the write ring on and
restart the utility by typing GO.

The specified file number is greater than the number
of files on the magnetic tape. Mount another tape, if
necessary, and restart the utility by typing GO.
Specify the correct file number.

The end of the magnetic tape has been detected.
Mount the next tape and restart the utility by typing
GO.

discs other than 7900. The subchannels defined in the
track map table for the source unit overlap. The util-
ity assumes the number of spare tracks for the
subchannel is 0.

discs other than 7900. The specified subchannel is
defined such that the starting head number plus the
number of surfaces is greater than nine. The utility is
aborted.

The disc drive is not ready. Restart the utility by
typing GO when the disc is ready.

The track is protected and the write protect switch is
on. Turn off the disc protect switch and restart the
utility.

The utility is formatting the disc, but the format
switch is off. Turn it on and restart the utility.

7900 discs only. The number of tracks specified in
response to FROM TRACK # for FROM-TO save or
copy is greater than 202. Re-enter the number of
tracks.

Ten tries have been made to read or write on the
specified track without success. The location, loc, is
printed.

A bad track has been spared to the indicated track
location (loc).



Message

CYLINDER OR HEAD/SECT
COMPARE ERROR AT
loc*

ILLEGAL SPARE AT
loc*

VERIFY ERROR AT
loc*

OUT OF SPARE TRACKS FOR
SUBCHNL

UNRECOVERABLE DISC
ERROR-EOC OR SEEK CHECK
loc*

WARNING-TRACK AT
FOLLOWING LOC WAS NOT
SAVED SUCCESSFULLY*

Meaning and Action

disc other than 7900. Ten tries have been made to
recalibrate the disc if the error is a cylinder compare
error. If the operation being performed is a read or
write without track sparing, the utility displays the
query CONTINUE? If your response is YES the
transfer will continue. If your response is NO or the
operation is a write with track sparing, the program
is aborted.

discs other than 7900. During a read or a write with-
out track sparing an illegal spare, a track not ex-
pected to be a spare, was found at the loc. The utility
prints CONTINUE. If you respond YES, the trans-
fer will continue. Otherwise it is aborted.

The verify operation was unsuccessful at the specified
track location. The utility continues.

discs other than 7900. All spare tracks have been
used up. The utility is aborted.

An end of cylinder or seek error has occurred at loc*.
Error caused by incorrect track map information. If
the operation being performed is a read or write with-
out track sparing the utility displays the query
CONTINUE? If your response is YES the transfer
will continue. If your response is NO or the operation
is a write with track sparing, the program is aborted.

Restore only. The track about to be restored was not
saved successfully. The utility continues.

*The format of the track location (loc) depends on the type of disc. For 7900 discs, the location

is printed in the form

TRACK# tttt, PLATTER# pp, UNIT# u

For 7905/7906/7920/7925 discs the location is printed in the form

SBCHNL# ss, TRACK# tttt
CYL# ccc, HEAD# h, UNIT# u

The first line is not printed during UNIT transfers without track sparing or FROM-TO
transfers (the track map table has not been defined).

4-23



Message

WARNING-MEM SIZE TOO
SMALL FOR VERIFY W/TRCK
SIZE BUF

'O ERR PE EQT #2

IO ERR NR EQT #2

4-24

Meaning and Action

The memory size is not large enough to hold two track
size buffers for a verify. If you want to verify your
data, do not request the track size buffer.

A parity error occurred on the magnetic tape. The
utility must be reloaded.

The magnetic tape drive is not ready. The utility
must be reloaded.



DISC UPDATE PROGRAM

The disc update program replaces files on a disc cartridge with files stored on a mini cartridge
tape. You can use this utility to update software files on disc from a mini cartridge distributed
by Hewlett-Packard, or you can produce your own mini cartridges to modify your own pro-
grams. This utility should be used to update feature products supported on RTE-IVB. To
update RTE-IVB master software disc files, use the utility called %ZREADR (92068-16054).
This program reads mini cartridges that were written with a packed format incompatible with
&UPDAT. Refer to the READR/SAVER Utility Reference Manual (92068-90016) for details.

The utility consists of the files in Table 5-1. Make sure they are loaded on your RTE master
software cartridge before you try to run the utility. (Do not relocate the program RDNAM.
&UPDAT does this for you.)

Table 5-1. Update Utility Software

NAME DESCRIPTION
&UPDAT Transfer File

&PKDIS Transfer File
%RDNAM File containing relocatable RDNAM

5-1. REQUIRED SYSTEM SETUP

The master RTE software disc to be updated must be a system or peripheral file manager
cartridge with a cartridge reference number of 32767. All files to be updated must carry a
security code of RT. The mini cartridge tape unit must be assigned to logical unit 5. There
must be at least one blank ID segment in the system (for the program RDNAM).

5-2. OPERATION

Before execution of the update utility, the spool system must be shut down (if one is in-
itialized on the RTE master software disc) and any type 6 files stored on the cartridge which
have been restored by the RP command must be OF’ed. This is done so the disc can be
packed. Otherwise an FMG-008 error will occur.

You start execution of the utility by entering the RTE command
*ON,FMGR,& UPDAT:RT:32767

(Note that & UPDAT is the transfer file, RT is the security code, and 32767 is the cartridge
reference number.)

&UPDAT reads the mini cartridge directory into a file manager file named & DRCTY, then
schedules LOADR to temporarily load the program RDNAM from the relocatable file named
%RDNAM. RDNAM then reads the mini cartridge directory, purges the file names contained
in the directory from the master disc, uses &PKDIS to pack the disc, and moves the files
one-by-one from the mini cartridge to the master disc.
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CAUTION

Because RDNAM purges old files before creating new files, you
should maintain a backup RTE master software cartridge.

5-3. MINI CARTRIDGE TAPE FORMAT

HP mini cartridges (except diagnostics) are recorded in the following format. (If you create
mini cartridges which will use this utility, they must follow this format.) Each mini cartridge
contains the information shown in Figure 5-1.

Directory File 1 File 2 S File n

Figure 5-1. Mini Cartridge Format

The directory is a file consisting of 127-word records whose format is shown in Figure 5-2.

Words 1-3 4 5 6-127

File 1 Name Type Descriptive Title
File 2 Name Type Descriptive Title
File n Name Type Descriptive Title

Figure 5-2. Directory Format

The left half of the type (word 4) is an ASCII blank. The right half contains one of the following
ASCII characters:

Type Meaning
S ASCII
R Relocatable Binary
A Absolute

Word 5 contains two ASCII blanks.

Because the directory contains all ASCII characters, you can list it on your 264X terminal in
local mode.
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FLEXIBLE DISC BACKUP UTILITY

6-1. DESCRIPTION

The flexible disc backup utility software, SAFD (SAve Flexible Disc), provides the on-line
capability of saving files on a flexible disc by transferring those files to cartridge tape (on a
26XX Display Station) or magnetic tape. SAFD can also restore files from cartridge tape or
magnetic tape to the flexible disc. To save a fully recorded flexible disc, either six cartridge
tapes or one 200-foot reel of magnetic tape (800 bits-per-inch recording density) is necessary.

6-2. SYSTEM REQUIREMENTS

Minimum hardware and software requirements for utilizing SAFD are as follows:

1. Operating System—RTE Software Operating System.
2. Flexible Disc—HP 12732A Flexible Disc.

3. Terminal—HP 26XX Display Station with cartridge tape option, configured with software
driver DVRO5 in the operating system, as system or auxiliary console.

4. Memory Requirement—SAFD requires 12K words of memory (background, disc resident).
5. Magnetic Tape Unit—HP 7970 9-track magnetic tape unit (optional).
6. The program type of SAFD must be one of the types specified for it in Appendix B.

6-3. LOADING AND INITIALIZING SAFD

6-4. LOADING SAFD

SAFD is distributed as a relocatable program (%#MSAFD). SAFD can be loaded either during
system generation or on-line by the RTE loader. Refer to page iv or v for the technical manual
containing information on using the appropriate loader in your operating system.

6-5. INITIALIZING SAFD

Once SAFD has been loaded into the system, it can be run from the RTE operating system with
the following command:

U,SAFD,console
| I
(- logical unit; see Note 1

R
|
b
I
: L — — —— utility program name

-

*
|
[
|
|
|
|
: ————— RTE RUn command

- RTE prompt
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Note 1: Console is the logical unit (LU) number (1 to 63) of the 26XX Display Station from
which operator responses are to be made. If LU=0 or is omitted, it will default to
LU=1. An illegal LU parameter aborts the program.

When SAFD is run with valid parameters, it will display the following request on the display
station:

FLEXIBLE DISC SAVE OR RESTORE?(SA,RE,NO):

where SA=Save the flexible disc contents on cartridge or magnetic tape.
RE=Restore the flexible disc contents from cartridge or magnetic tape.
NO or any other two-character response terminates the program.

Refer to paragraph 6-7 for information on saving the flexible disc contents, and to paragraph

6-8 for information on restoring the flexible disc contents. Refer to paragraph 6-9 for program
termination information.

6-6. USING SAFD
6-7. SAVING A FLEXIBLE DISC

If the operator wishes to save the flexible disc contents, enter SA in response to the program
request explained in paragraph 6-5. SAFD will request the flexible disc LU by displaying the
following:

ENTER FLEXIBLE DISC LU:

Enter the valid LU for the flexible disc with the contents to be saved.

If a valid LU for the flexible disc is entered, SAFD will request cartridge or magnetic tape LU:
ENTER CARTRIDGE OR MAG TAPE LU:

Enter the valid LU for the cartridge tape unit or magnetic tape unit used for storage of the
flexible disc contents.

1. If the valid LU for a magnetic tape unit is entered, SAFD will request the magnetic tape
file number:

ENTER MAG TAPE FILE NUMBER:

Enter the file number (1 to 8) to indicate where on magnetic tape the flexible disc contents
will be saved. SAFD will then request tape header information:

ENTER TAPE HEADER:

Enter up to 60 alphanumeric characters for tape header information. SAFD will proceed to
store files from the flexible disc to the magnetic tape unit.

2. If the valid LU for a cartridge tape unit is entered, SAFD will request tape header
information:

ENTER TAPE HEADER:
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Enter up to 60 alphanumeric characters for tape header information. SAFD will proceed to
store files from the flexible disc to the cartridge tape unit.

If the end of a cartridge tape or magnetic tape is reached, SAFD will display:

END OF CARTRIDGE OR MAG TAPE REACHED. INSERT NEW TAPE (#z).
TO CONTINUE HIT ANY KEY/RETURN

z—tape sequence number

Insert another cartridge or magnetic tape and hit any key and carriage return on the display
station to continue.

When all of the files have been stored from the flexible disc onto the designated tape, SAFD
will display:

FILES SAVED ON TAPE

SAFD will now go back to the beginning and ask the same questions until an exit is prompted,
or SAFD is terminated as explained in paragraph 6-9. Examples of saving flexible disc
contents are provided in Figure 6-1.

*RU,SAFD,1
FLEXIBLE DISC SAVE OR RESTORE? (SA,RE,NO): SA

ENTER FLEXIBLE DISC LU: 2

ENTER CARTRIDGE OR MAG TAPE LU: 8
ENTER MAG TAPE FILE NUMBER: 1

ENTER TAPE HEADER: SAFD MAGNETIC TAPE SAVE AND RESTORE EXAMPLE
FILES SAVED ON TAPE

FLEXIBLE DISC SAVE OR RESTORE? (SA,RE,NO): NO
STOP

*RU,SAFD,1

FLEXIBLE DISC SAVE OR RESTORE? (SA,RE,NO): SA
ENTER FLEXIBLE DISC LU: 2

ENTER CARTRIDGE OR MAG TAPE LU: 4

ENTER TAPE HEADER: SAFD CARTRIDGE TAPE SAVE AND RESTORE
EXAMPLE

FILES SAVED ON TAPE
FLEXIBLE DISC SAVE OR RESTORE? (SA,RE,NO): NO
STOP

Figure 6-1. SAFD Save Examples



6-8. RESTORING A FLEXIBLE DISC

If the operator wishes to restore files to a flexible disc from a cartridge or magnetic tape, enter
RE in response to the program request in paragraph 6-5.

SAFD will request the flexible disc LU:
ENTER FLEXIBLE DISC LU:
Enter the valid LU for the flexible disc to be restored.

If the valid LU for the flexible disc is entered, SAFD will request the cartridge or the magnetic
tape LU:

ENTER CARTRIDGE OR MAG TAPE LU:

Enter the valid LU for the cartridge tape unit or magnetic tape unit used to restore the flexible
disc.

1. Ifavalid LU for a magnetic tape unit is entered, SAFD will request the magnetic tape file
number used to restore files to the flexible disc:

ENTER MAG TAPE FILE NUMBER:

Enter the file number (1 to 8) to indicate where on magnetic tape the flexible disc will be
restored from. SAFD will then display tape header information on the display terminal:

HEADER IS:
<Tape header will be displayed here>

2. If the valid LU for a cartridge tape unit is input, SAFD will display tape header informa-
tion on the display terminal:

HEADER IS:
<Tape header will be displayed here>

SAFD will then display the current tape sequence number on the display station:

TAPE #z

z—tape sequence number
At this point, SAFD will allow the operator to verify that the tape header and the tape
sequence number are correct. SAFD will then allow the operator to terminate the program by
displaying:

TERMINATE(YES/NO):

Enter YE to abort SAFD
Enter NO to continue



If the operator enters YE, SAFD will cease execution at this point. If the operator enters NO,
SAFD will proceed to restore the flexible disc from the designated tape unit. Any other
two-character input will cause SAFD to repeat the TERMINATE request.

When the end of a cartridge or magnetic tape is reached, SAFD will display:

END OF CARTRIDGE OR MAG TAPE REACHED. INSERT NEW TAPE (#z).
TO CONTINUE HIT ANY KEY/RETURN

z—tape sequence number

Insert another cartridge or magnetic tape, and hit any key and carriage return on the display
station to continue. When all of the files have been restored to the flexible disc, SAFD will
display on the terminal:

FILES RESTORED ON FLEXIBLE DISC.

SAFD will now go back to the beginning and ask the same questions until an exit is prompted,
or SAFD is terminated as explained in paragraph 6-9. Examples of restoring flexible disc
contents are provided in Figure 6-2.

Data should only be restored to a flexible disc LU with the same number of good tracks as the
original flexible disc LU.

When restoring to a flexible disc with less good tracks than the original disc LU, SAFD reports
the following message and ceases execution:

ERROR-NOT ENOUGH TRACKS ON FLEXIBLE DISC?

If the original flexible disc LU had less good tracks than the destination flexible disc LU,
SAFD continues but does not move the file directory. Therefore, the restored flexible disc LU
must be then mounted specifying the correct number of tracks saved from the original disc LU.
Refer to the File Manager Mount Cartridge (MC) command in the RTE-IVB Terminal User’s
manual.

A summary of action is as follows:

Restoring Possibilities Action
# of good tracks saved > # of good tracks SAFD prints error message and
from original LU on destination LU ceases execution.
# of good tracks saved = # of good tracks SAFD continues.
from original LU on destination LU
# of good tracks saved < # of good tracks SAFD continues but does not move
from original LU on destination LU file directory. Mount restored disc

LU with correct number of tracks
saved from the original disc LU.



6-9. TERMINATING SAFD

If the operator wishes to terminate SAFD, any two-character input other than SA or RE can be
entered in response to the program request in paragraph 6-5. SAFD will cease execution and
the following will be displayed:

STOP

*RU,SAFD,1
FLEXIBLE DISC SAVE OR RESTORE? (SA,RE,NO): RE

ENTER FLEXIBLE DISC LU: 2

ENTER CARTRIDGE OR MAG TAPE LU: 8
ENTER MAG TAPE FILE NUMBER: 1

HEADER IS:
SAFD MAGNETIC TAPE SAVE AND RESTORE EXAMPLE

TAPE #(1)
TERMINATE(YES/NO): NO
FILES RESTORED ON FLEXIBLE DISC.

FLEXIBLE DISC SAVE OR RESTORE?(SA,RE,NO): NO
STOP

*RU,SAFD,1

FLEXIBLE DISC SAVE OR RESTORE? (SA,RE,NO): RE
ENTER FLEXIBLE DISC LU: 2

ENTER CARTRIDGE OR MAG TAPE LU: 4

HEADER IS:
SAFD CARTRIDGE TAPE SAVE AND RESTORE EXAMPLE

TAPE #(1)
TERMINATE(YES/NO): NO
FILES RESTORED ON FLEXIBLE DISC.

FLEXIBLE DISC SAVE OR RESTORE?(SA,RE,NO): NO
STOP

Figure 6-2. SAFD Restore Examples
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6-10. ERROR MESSAGES

The following error messages may appear on the console during execution.

ERROR-NOT A FLEXIBLE DISC LU?
TERMINATE(YES/NO):

The LU entered is not the LU for a flexible disc or the subchannel was not ready (the
flexible disc was not in place). The operator should respond with YE to cause SAFD to
cease execution or NO to continue.

ERROR-NOT A CARTRIDGE OR MAG TAPE LU?
TERMINATE(YES/NO):

The LU entered is not the LU for a cartridge tape or magnetic tape or the LU entered is
not a number. The operator should respond with YE to cause SAFD to cease execution
or NO to continue.

ERROR-WRONG TAPE. INSERT NEW TAPE (#z)

The tape just inserted is the wrong tape (wrong tape sequence number). This error
occurs only when restoring the flexible disc. Insert correct tape with tape sequence
number z. Hit any key and carriage return to continue.

ERROR-NOT ENOUGH TRACKS ON FLEXIBLE DISC?

The number of tracks saved on the tape(s) is too large to fit on the destination flexible
disc LU. SAFD ceases execution.

ERROR-EOT-FILE NOT FOUND?
ENTER MAG TAPE FILE NUMBER:

The specified file number is greater than the number of files on the magnetic tape.
Enter the correct magnetic tape file number.

ERROR-NOT A POSITIVE #?
ENTER MAG TAPE FILE NUMBER:

The number entered for the file number was not positive. Re-enter the magnetic tape
file number.
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FC-FILE COPY UTILITY

7-1. INTRODUCTION

The file backup utility FC provides a means for copying files between disc cartridges and
800/1600 bpi magnetic tape, either disc-to-disc, disc-to-tape, or tape-to-disc (tape-to-tape
copying is not supported).

Files being copied may be given a different name, security code, or cartridge by specifying
those fields of the destination namr. When copying from disc, file extents are automatically
gathered and copied in ascending order following the main extent. As an option, you can
eliminate extents and copy all sections of a file to the main extent. Options also can be selected
to purge source disc files after copying, to list or suppress the listing of files copied, to replace
duplicate files with the last duplicate copied, or to verify the copy. This verification is in
addition to tape checksums, which are always used.

7-2. RUNNING FC

FC can be run interactively from your terminal, by specifying a command in the runstring, or
by using the TRansfer command in the runstring to specify a control file.

When run interactively, FC continues to prompt for commands until you enter the exit or abort

command, as

:RU,FC
FC.nn: <command>
FC.nn: <command>

FC.nn: EX

The .nn in the utility prompt identifies your FMGR session. Only the first two characters are
required to identify a command, and FC recognizes commands entered as either upper case or
lower case characters. Note that a comment can be entered at the end of a command-string, or
by entering an asterisk (*) as the first character in the response. If a comment is entered after
the command-string and all available optional parameters for the command are not used,
commas must be inserted at the end of the string as place holders for the omitted parameters.

When a command is given in the runstring, as
:RU,FC,<command>,<parameters>

FC executes the command and terminates.
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When a TR command is given in in the runstring, as
:RU,FC,TR,<control file>

where <control file> can be a device LU or namr, FC executes each of the commands
contained in the control file and then terminates.

Before running FC on RTE-IVB, be sure that any tape EQTs to be used are set to the
unbuffered state using the system EQ command. If this is not done, FC may give unpredictable
results since the status from buffered EXEC writes is undefined, and since the System
Available Memory (SAM) resource may be severely depleted by the buffering of large EXEC
writes. (Refer to the RTE-IVB Terminal User’s Reference Manual for details of the EQ
command.)

7-3. FC COMMANDS

FC incorporates command sets that allow you to configure the copy operation and specify
names for the formatted tape files and comment files, to selectively copy files and group copy
commands, to transfer to and return from command files, and to direct listings to a log or list
device. The command sets are summarized in Table 7-1 and described by functional groups in
the following subsections.

7-4. INFORMATION COMMANDS

FC incorporates a help function to provide you with a brief summary of available commands
and to provide information on FMGR errors encountered during execution.

7-5. COMMAND SUMMARY FUNCTION

Entering ? as the runstring command causes the command summary to be written to the log
device, as

--------- FC commands ------- commands may be abbreviated to 2 chars -----
COPY,srce,dest ,opts,(file1],(file2],[msc] copy files

DEFAULT , srce , dest , opts set defaults for COPY command
GROUP / EG / AG begin / end / abort GROUP of COPY commands

LL , namr set list file/device (dash means log device)

DL , srce , [msc]l , opts list tape directory (srce = -tlu or -tlu{namr})
CL , [-tlu) , options list local cartridge list or tape cartridge list
CLAL list global cartridge list (RTE-IVB/6 only)

LH , -tlu , opts list tape header file

LC , -tlu , opts list tape comment file

ECHO [, ON/OFF] turn ON/OFF cmd echo to list device (default ON)
TITLE , title set tape title (for subsequent COPYs to tape)

CF , comment-file-namr set comment file (for subsequent COPYs to tape)
TR , namr transfer to cmd file/device (dash means log device)
TR return from command file/device COPY commands
EXIT exit FC abort group of COPY commands
ABORT abort FC (same as EX except if copy group active)
SCRATCH , cartridge set cartridge that FC will use for scratch files
+ comment command line starting with * treated as comment
HELP [, key [, lull get help, RTE-IVB/6 only (useful for FMGR errors)
? , <command> list info about particular command (incl. options)
? , <option> list info about particular option (all commands)

If you enter the ? command together with a command or option (as ?,SCRATCH), FC will
respond with further information about the selected command/option.
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Table 7-1. Summary of FC Commands

COMMAND

FUNCTION

Information Commands

?

HELP

Provide a summary of available commands and command syntaxes

Define FMGR errors encountered during execution of FC

Configuration Commands

LL

TITLE

CF

ECHO
SCRATCH

Set list device to be used by listing commands
Establish title to be used in header file

Establish namr for tape comment file

Turn ON or OFF echoing of commands to list device

Specify disc cartridge to be used for internal scratch files

Copy and Related Commands

COPY
DEFAULT

GROUP
EG
AG

Listing Commands
DL
CL
CLAL
LC
LH

Initiate copy operation as specified

Set default source, destination, and options for subsequent COPY
commands ‘

Used for grouping more than one copy command into a single COPY
operation

Compile directory list of FC tape

List FMP cartridge list, or cartridges included on FC tape
List global FMP cartridge list

List comment file from FC tape

List header file from FC tape

Transfer and Exit Commands

TR
EX
AB

Comment Comman

*

Transfer to/from FC command file
Exit FC. (If a group copy is active, it is processed before FC is aborted.)

Abort FC, including any active group copy.

Identifies following string as comment line
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7-6. FMGR ERROR HELP FUNCTION

You also can call HELP, without exiting FC, to define any FMGR errors encountered in
execution of the utility, as

HE[ key[,LUI]

As an example,

FMGR-032

FC.nn: HE *enter HE

FMGR-032

CARTRIDGE NOT FOUND

AN ATTEMPT WAS MADE TO ACCESS A CARTRIDGE THAT CANNOT BE
FOUND IN THE CARTRIDGE LIST. CHECK THE CARTRIDGE NUMBER
FOR CORRECTNESS

FC.nn:

7-7. CONFIGURATION COMMANDS

The configuration commands set attributes that affect the execution of other FC commands.
They allow you to select the list device, to enable/disable command echoing to the list device, to
set the title and comment file for tapes subsequently written, and to set the scratch-file disc
cartridge.

7-8. LIST DEVICE: LL

Initially, the list device for FC is your terminal. With the LL command, you can specify
another device or file to receive the list information. The command string for LL takes the form

LL,namr
or

LL,—-
where

namr is the namr of the device or file to receive the list information. If a file namr is
specified, it will be created if it doesn’t exist. Any data in an existing file will be
overwritten with the new information.

- resets the list device to your terminal - used when a preceding LL command
has named another list device.

The cartridge and tape directories, header files, comment files, ‘> command responses and

command echoes are listed under control of the LL command. Copy status messages and error
messages are always displayed on your terminal.
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7-9. TITLE COMMAND: TI

The TI command establishes the title to be included in the header file of tapes created by
subsequent copy commands. Each TI command title replaces the preceding title. The TI
command takes the form

T title

Enter the title exactly as it is to appear in the header; lower-case characters are not converted
to upper case. The title can be any ASCII characters up to a maximum of 72 characters. Titles
longer than 72 characters are truncated to 72 characters.

7-10. NAME COMMENT FILE: CF

The CF command establishes the namr of the optional comment file to be copied from disc to
tapes created by subsequent copy commands. Comment-file records longer than 128 words are
truncated. Note that a comment file should not contain zero-length records, or a checksum
error could result when the file is listed using the LC command. The CF command takes the
form

CF,namr

Because the comment file is not encoded on mag tapes, the file can be read using the FMGR ST,
LI or DU commands.

7-11. SCRATCH AREA DEFINITION: SC

Normally, FC builds each of its internal scratch files on the first cartridge with sufficient space
for the initial size of the file. With the SC command, you can specify the cartridge on which the
files are to be created. (This command is useful as a means of avoiding Cartridge Full errors in
copy operations that require large amounts of scratch-file space.) If used, this command must
be given before any CO operation. The command string takes the form

SC,cart
where

cart is the CRN or —LU to be used for the scratch file.

7-12. ECHO COMMAND: EC

Initially, command echoing to the list device is OFF. The EC command allows you to specify
that each command be echoed to the list device as the command is processed and, subsequent-
ly, to suppress echoing if desired. The default is ON if neither ON or OFF is specified. The
command takes the form

EC,ON
or
EC,OFF
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7-13. COPY AND RELATED COMMANDS

The COpy command initiates the copy operation from disc-to-tape, tape-to-disc, or disc-to-disc.
Cartridges and tapes can be written and restored by naming the devices as the source and
destination parameters. Files being copied can be selected by name, security code, cartridge,
etc., as desired. Selection by name can make use of wildcard characters.

The COpy command takes the form

COl,srcel,dest[,optns|,filel[,file2[,msc]]]]]]

where

7-6

srce

dest

selects the file or files to be copied. The srce can be a single namr, a list of
namrs enclosed in braces, or a negative tape LU with an optional namr or list
of namrs enclosed in braces. Each namr may take the abbreviated form of a
CRN or negative disc LU. Wildcard characters are acceptable in srce namrs.

Where used, the braces { } are required as defined. If the srce is a single namr,
the braces can be omitted; if, however, the srce is a list of namrs, the list must
be enclosed with braces, as

namr xsingle-namr srce
{namr,namr...,namr} xlist of srce namrs

If the source is a tape LU, the braces can be omitted. If, however, it contains
one or more optional namrs, the single namr or list of namrs must be enclosed
with braces, as

—tlu
—tlu{namr}
—tlu{namr,namr...,namr}

determines whether the files selected by the source parameter are to be copied
to disc or to tape, and allows specification of the name, security code, and
cartridge for the destination files. The dest can be either a namr (for disc
destinations) or a negative tape LU with an optional namr enclosed in braces.
The namr may take the abbreviated form of a CRN or negative disc LU. The
dest takes one of the forms

namr or
—tlu or
—tlu[{namr}]

Only one destination can be specified, and wildcard characters cannot be used in dest
namrs. (Refer to the subsection Grouping CO Commands for a method to specify multiple
destinations.) If the name, security code or cartridge is not specified in the destination
namr, then that attribute of the destination will be the same as on the source file.
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optns

filel
file2

msc

may include any of the following option letters:

Do not list namrs for files being copied

List namrs for files being copied

Clear destination cartridge, issue prompt

Clear destination cartridge, suppress prompt

Replace duplicate files; disc-to-disc copy only on RTE-IVB
Eliminate file extents

Ignore file data errors on tape-to-disc copy

Keep tape on line when finished

Lock cartridges copy mode

Open files copy mode; ignored on RTE-IV tape-to-disc copy
Purge source files after successful copy

Read single volume of multi-volume set

Display tape length required for copy

recover Unused space

Verify data transfers

<cH®ROWORR—-"EHUO - QMW

The options are not order-dependent; that is, they can be specified in any
sequence. Refer to the subsection FC Options for a detailed description of each
available option.

specifies optional limits on the range of files to be copied from the source.
Within the range specified, files conforming to the source parameter are
selected for copying to the destination. Note that disc-resident files are ref-
erenced by namr, tape-resident files are referenced by disc file reference
number. (Refer to the DL command.) If only filel is specified, the range is
interpreted as falling between filel and the last file on the source medium. If
only file2 is specified, the range is interpreted to be all files between the first
file on the source medium and file2.

If filel is specified but not found, no files are copied. If file2 is specified but not
found, all conforming files between the range of filel and the end of the source
medium are selected for copying to the destination.

If multiple disc cartridges are specified in the source parameter, the filel, file2
parameters are applied separately to each cartridge; for tape sources, the filel
and file2 parameters apply to the entire tape or set of tapes.

is the system Master Security Code. The msc allows a security code to be
specified in the destination even if a security code is not specified in the source
parameters. This parameter also allows files to be purged using the P and D
options without requiring that file security codes match. The msc is also
required if the C or ! options are specified. (Refer to the subsection COpy
Command Options for a detailed description of the available options.
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7-14. SOURCE, DESTINATION PARAMETER CONSIDERATIONS

When forming the source and destination parameters, the following characteristics of FC
should be considered:

7-8

A null security code field is considered to be matched by any security code. A zero in the
security code field is matched only by a zero security code.

For disc sources, a null cartridge field in the source namr is interpreted to mean the first
cartridge containing a file matching the source file namr (including wildcard characters).
A given namr cannot be used to select files from more than one cartridge.

For tape sources, a null cartridge field in the source namr is interpreted to mean all
cartridges on the tape.

All files selected by the source and the filel and file2 parameters are copied, except for type
0 files and files with “illegal names”. The illegal-name files include scratch files with
numeric names and special files created by system programs that contain a “+” in the file
name.

A given namr cannot be used to select files from more than one cartridge. When the
cartridge field is omitted, the cartridge selected will be the first cartridge on which a
matching file is found.

In the destination parameter, a file security code field can be specified only if the security
code is specified in the source namr, or if the msc is specified.

When the specified destination cartridge is different from that in the source, the copy
operation is:
Disc-to-disc:  the file is copied to the cartridge named in the destination parameter.

Disc-to-tape: the file is labeled on the tape with the cartridge named in the destination
parameter.

Tape-to-disc: the file is copied to the cartridge named in the destination parameter.

When copying to tape, if the destination cartridge that will be listed in the tape directory is
specified by the destination parameter, it must be specified as CRN, not —LU.

Namrs specified with only one- or two-character file names (all other fields empty) cannot
be distinguished from ASCII CRNs written in the abbreviated form (CRN only, rather
than ::CRN). When applicable, the FMP cartridge list is searched first and, if a match is
found, the namr is interpreted to be a CRN. If no match is found, the namr is interpreted as
a file name. In some situations, it is impossible to recognize a CRN as such if it is given in
the abbreviated form:

a. Ifthe destination parameter specifies a disc CRN that is to be automatically allocated
(it does not yet exist on the cartridge list).

b. If a CRN on a tape is specified in the source or destination parameter.

In both cases, the CRN must be explicitly specified as ::CRN.
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7-15. COPY COMMAND OPTIONS

Any of the following options may be specified with the CO command. Note that the options are
order-independent and may be specified in any sequence. Any intervening spaces in the option
string are ignored.

Option

B,F

C,

Function

Brief, Full status display format. As each file is copied, the source namr (and
sometimes the destination namr) can be displayed, if desired. If the Brief mode is
selected, the namrs are displayed only when an error occurs, to identify the
affected file. If the Full mode is selected, the namrs are displayed for successfully
copied files as well as those with errors. (Refer to the Error Messages section for
the format of the displayed namrs.) Brief mode is the default if the files are selected
only by tape LU and/or disc cartridge; Full mode is the default in all other cases.

Clear destination disc. When this option is specified, the destination disc is cleared
before the copy operation. This option is permitted only if the destination is a disc
cartridge and if the system Master Security Code (MSC) is correctly specified in
the FC command-string. Under session, any value in the msc parameter will be
accepted for clearing private and group cartridges; the true system Master Secu-
rity Code is required only for system and non-session cartridges.

Before clearing the disc, FC issues the message
DO YOU REALLY WANT TO PURGE DISC LU rnn, CRN nnn ?

and waits for a YES or NO response. The ! works the same as the C option except
that the above message is suppressed.

Replace Duplicate files. This option is limited to disc-to-disc copies on RTE-IVB;
specifying the D option on tape-to-disc copies will cause an error, and the offending
copy command will be skipped. Normally, if a duplicate file is encountered in a
copy, a duplicate name error (FMGR-002) is issued and the duplicate file is not
copied. When the Duplicate option is selected and a duplicate file is encountered,
the original file is purged and replaced with the duplicate. Normally, the re-
placement will not take place unless the security code of the duplicate destination
file matches that of the destination file to be replaced (according to the standard
FMP definition of matching security codes). However, if the system Master Secu-
rity Code (MSC) is correctly specified in a CO command that includes the D option,
file security code rules are superseded and all duplicates are replaced regardless of
whether the file security codes match. (The security code of the new destination file
comes from the source file except when this is overridden by a security code
specified in the destination parameter.)

Duplicate names can occur when more than one source cartridge is copied to a
single destination cartridge. In such cases the file from the first source cartridge
normally is copied successfully and the rest are not copied because of duplicate
name errors. With the D option selected, each successive duplicate replaces the
previous one so that only the last duplicate file is copied.
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7-10

Eliminate extents. Selecting this option results in combining all file extents into
the main extent. Extents are not eliminated in files that have missing extents
(sparse files), or if the resulting main extent would exceed 16383 blocks. In these
cases, a warning is issued. Be aware that if subsequent changes to a file result in
the creation of a new extent, the extent created will be the same block size as the
main extent.

Ignore data errors. Normally, if a checksum or verify error occurs, the file is not
copied. The I option overrides this feature on tape-to-disc copies, and the file
(including data for which checksum errors were detected) is copied to the desti-
nation. Files that are copied with errors are not identified as such in the directory
entry for the file; however, a message is issued to define the range of bad blocks
copied. The I option is applicable only for tape-to-disc copy operations.

Keep tape on-line. This option keeps the tape unit on-line under all circumstances.
While this option is a convenience, it introduces the possibility that the tape could
be overwritten by another program since the tape unit remains unlocked and on
line. (Refer to the Tape Handling section for more details.)

Cartridge Lock, Open. Files can be copied to/from cartridges either by locking the
cartridge (Lock mode) or by opening individual files for the copy (Open mode).
Open mode is not applicable for tape-to-disc copies on RTE-IVB. Lock mode is
generally faster, but excludes other programs from accessing the cartridge. (Refer
to the Performance Considerations section for details.) Lock mode cannot be used if
other programs have files open on the cartridge. Lock mode also should not be used
if other programs might need access to files on the cartridge during the copy. Once
a Lock mode copy is started, other programs are prevented from opening files on
the cartridge for the duration of the copy. In Open mode, source files are opened
non-exclusively and destination files are opened exclusively. Therefore even the
Open mode restricts access to files, although the restrictions are less severe than
those for Lock mode. If neither L or O mode is specified, the defaults are:

1. If the source name (or names) contains wildcards or is null, or if more than one
COpy operation is GROUPed, a cartridge lock is attempted. If it is successful,
Lock mode is used.

2. If the lock is rejected, or if there are no wildcard or null source names and the
GRoup command has not been given, Open mode is selected.

Tape-to-disc copies are always in Lock mode on RTE-IVB; the Open option has no
effect. Therefore, the destination cartridge must not have any files open when
copying from tape, or an error will occur.

Purge source file. If the P option is specified, FC will purge the source file after it is
successfully copied to the destination. To purge a file with a non-zero security code,
either the security code field of the source parameter or the msc parameter must be
specified correctly. If the necessary security code or msc is not specified, the file
will not be purged. (This does not, however, prevent the file from being copied.) If
the destination is a tape, the source files are purged after all files are copied. Thus,
in the event of an error or if you abort the disc-to-tape copy in process (using the
BReak command), the source files are not purged.

Update 6



7-16.

Copy Single volume of multi-volume tape set. Normally, when copying from a
multiple volume tape set, all volumes must be read in sequence. With the Single
option you can suppress this feature and mount a single tape volume of a set. Note
that files that cross volumes cannot be copied when using the S option.

Display required Tape length. When this option is selected, FC reads the disc
directory, calculates the amount of tape required to copy the specified files and
issues the appropriate message.

Recover Unused space. In order to copy data faster, FC may use more space on the
destination medium than is required for the files being copied. This can only
happen on disc-to-tape copies and lock mode disc-to-disc copies and usually does
not result in a significant waste of space. The U option, however, can be specified to
prevent any extra space from being used.

Verify transferred data integrity. The V option specifies the following data ver-
ification operations:

Disc Read — Data is read twice and the checksums are compared to verify the
read.
Disc Write — Data is written to the disc and then immediately read to a second

buffer. The two data buffers are compared to verify the write.

Tape Read — The checksum is calculated for each buffer read from the tape and
compared to the checksum read with the data. (This tape-read
verification is performed even if the V option is not selected.)

Tape Write — The tape is rewound after each volume is written, and a tape-read
verification performed as above.

DEFAULT COMMAND

The DEfault command is used with the COpy command to set default values for the source,
destination, or options parameters. The default command takes the form

DE[,srce[,dest[,optns]]]

where the srce, dest and optns are as defined for the COpy command, except that a list of
namrs may not be used in the srce parameter.

Fields that have been omitted in the source and destination parameters of the COpy command
are replaced with the contents of the corresponding fields specified with the DEfault command.
If the source and/or destination fields are specified in the COpy command, these fields override
any DEfault fields specified.
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When options are included in the DEfault command, these are appended to any options
specified in succeeding COpy commands. As an example, a DEfault/COpy command set of the
form

DE,,,EPV
CO,<srce>,<dest>,CDE
CO,<srce>,<dest>,D

would result in specifying CDEPV as the command options for the first CO command, and
DEPYV as the options for the second CO command. If a DEfault option conflicts with an option
specified in the CO command, the default option is overridden.

Each DEfault command supersedes the preceding DEfault; therefore, defaults can be cancelled
by specifying a DEfault command with all null fields.

7-17. CO COMMAND EXAMPLES

The following are examples of the CO command formats for copying files between discs and
tapes.

FC.nn: CO,X,-8

Copy cartridge X to tape LU 8.
FC.nn: CO,&-----::X,-8
Copy all files beginning with & on cartridge X to tape LU 8. The ----- characters in the name

field define the “don’t care” (or wildcard) characters. The null security code will match any file
security code.

FC.nn: CO,{filea,fileb,filec},Y

Copy three files to cartridge Y. Note that the destination cartridge is specified as “Y” rather
than “::Y”. This abbreviated form can be used to specify ASCII CRNs provided it appears in a
disc source or destination parameter and is a currently mounted cartridge. The abbreviated
form can always be used to specify numeric CRNs, (as CRN 1000) or if the cartridge is being
specified as a negative disc LU (as LU -25).

FC.nn: CO,{FILE1::A,FILE2::B},-8,v

Copy FILE1 from cartridge A and FILE2 from cartridge B to tape LU 8 and verify the data
transfer. Any files existing on LU 8 will be overwritten as the specified files are copied.

FC.nn: CO,{::X:4,::X:5}1,-8

Copy all type 4 and type 5 files from cartridge X to tape LU 8.

FC.nn: CO,{%----- 1:X,4-----::X},-8

Copy all files beginning with % and & from cartridge X to tape LU 8.
FC.nn: CO,-8
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Restore all files from tape LU 8 to their original cartridges. The destination parameter is
omitted, therefore the source namrs (from the tape) are used for the destination files. The tape
directory file identifies the cartridge from which each file was copied to the tape.

FC.nn: C0O,-8,X

Restore all files from tape LU 8 to cartridge X. The tape directory information identifying the
cartridge of origin will be ignored and all files will be copied to cartridge X.

FC.nn: CO0,-8{::X}

Restore from tape LU 8 only those files that were copied to the tape from CRN X. Because no
destination cartridge is specified in the command, the files will be restored to the same CRN.

FC.nn: CO,-8{::X,::Y}

Restore from tape those files that were copied to tape from CRNs X and Y. Because no
destination cartridge is specified in the command, the files will be restored to their original
CRNs.

FC.nn: CO, FILE1,FILE2

Copy FILE1 to FILE2 on the same cartridge.

FC.nn: CO,A::X,B::Y

Copy file A on cartridge X to cartridge Y and name the file B.

FC.nn: CO,A:2,B:3

Copy file A to the same cartridge, name it file B, and change the security code from 2 to 3.

FC.nn: CO,::X,::Y,,FILE2,FILE®

Copy all files within the range of FILE2 and FILE6 from cartridge X to cartridge Y. If FILE2 is
not found, no files will be copied. If FILE6 is not found, all files in the range of FILE2 and the
end of the source medium are copied. In specifying the filel,file2 parameters, the range must
be ascending on the medium; that is, a command of the form

FC.nn: CO,-8{FILEA},::Y,,FILE6,FILE2
would result in no files being copied if FILE2 precedes FILE6 on the cartridge.

FC.nn: CO,%-----::X,Y,,FILEA,XFILEG

Copy all files beginning with % within the range of FILEA and %FILE6 from cartridge X to
cartridge Y.

FC.nn: CO,-8{%----- },Y,,2,6

The same as the preceding example, except that the source is a tape —LU and therefore the
range of files must be specified as file reference numbers obtained from the DL command.

FC.nn: C0O,-8,::X,,,5
Copy all files from file 1 through file 5 from tape LU 8 to cartridge X.
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7-18. GROUPING CO COMMANDS

In copying to or from tapes, there may be applications that require specifying multiple
source/destination pairs in a single copy operation. This would be true, for example, if files are
to be copied to a tape and renamed, or if tape files are to be copied to discs other than the discs
specified in the tape directory. The GRoup command allows you to group multiple copy
commands in a single copy operation. The command takes the form

GROUP
CO,<parameters>
CO,<parameters>

CO,<parameters>
EG

When the GRoup command is encountered, all following CO commands are executed as a
single operation when the EG (End Group) command is encountered. The GR operation can be
aborted using the AG (Abort Group) command.

Where the source or destination is common to all of the grouped CO commands, the DEfault
command also can be specified, as

DE,-8 Common source tape —LU

GR

CO,::AA XX Restore CRN AA from tape to CRN XX
CO,:BB,YY Restore CRN BB from tape to CRN YY
CO,::CC,CC Restore CRN CC from tape to itself
EG End group

DE Cancel default

DE,,-8 Common destination tape —8

GR

CO,ABCD,WXYZ Copy file ABCD to —8 as WXYZ
CO,EFGHIJ,QRSTU Copy file EFGHIJ to —8 as QRSTU
EG End group

7-19. LISTING COMMANDS

These commands direct listings of the FMP cartridge list, global FMP cartridge list, tape
directory list, and the tape comment and header files to your terminal, a selected list device or
a file.
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7-20. LIST DIRECTORY: DL

The DL command provides a directory list of files on an FC tape specified by the command.
(For directory listings of disc cartridges, use the FMGR DL command.) The DL command takes
the form

DL,srce[,msc[,opts]]
where

srce is the source FC tape device, with optional namr, that specifies the files to be
included in the list. If the namr is omitted, all files are listed. The source can only
be a tape; use the FMGR DL command for listing cartridge files. If a namr is
specified with the negative tape LU, the optional namr must be enclosed within
braces, as

—tlu{namr}

msc is the system master security code. When the msc is specified, the file security
code is contained in the directory list.

optn is one or more of the following options:

F Selects Full option, that results in including the extent size, record size, and #
extents columns in the directory list.

S Selects Single option, that compiles a directory of only one volume of a multi-
volume tape set.

K Keeps the tape unit on-line under all circumstances. Note that while the tape
is on line, it could be overwritten by another user program since the on-line
tape is unlocked.

The LL command can be used to direct the DL listing to another list device.

7-21. LIST CARTRIDGES: CL AND CLAL
The CL and CLAL commands function in exactly the same way as the FMGR CL and CLAL
commands: CL command displays the list of all cartridges accessible to you, and CLAL

command displays the list of all cartridges in the system.

Only the CL command can be used with a tape source; the CLAL command is not defined for
use with tape.
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title: SAMPLE OF TAPE DIRECTORY FORMAT

volume: 2

date and time of creation: 7:09 PM TUE., 14 JULY, 1981
created under account name: KURT.SYSTEM

extent record #extents security discfile

name crn LU type size size log phy code ref #
JLMHI CS 25 1 1 128 1 1 HP 1
» CS 25 4 1 1 1 2
‘DVA32 CS 25 4 11 1 1 3

IEXEXZEXEEEEREEERRRRRRRRRER R R RRRR R R RRRRRRRRRRRRRRRRRRRRRRRRR R R R R R XXX X J
mounted volume starts here

IZXEZEEEEEREEERREREREERRRERRERRRERRRRRRRRRRERERRRERRRRRRAREERE R R R R R R R R RRRE R B XX X J
‘DVM33 CS 25 4 92 3 3 HP 4 CONT

IZEEEEEEEEEEREEEERRREEE SR RRERERERRERRRR R R R R R R ERRRERRRRRRRRRRRR RS R RN X X J
mounted volume ends here

I ZEEEEEEEEEEEEERREREREEREERERERRRRRRRRRRRERRRRRRRRR R R R R R R RRRERRRRE R R RN X J

‘DVM33 CS 25 4 92 3 3 HP 4 CONT
/CM80L CS 25 4 50 1 1 S
e CS 25 4 1 1 1 6
‘VERIF CS 25 4 24 1 1 7
‘PBERS CS 25 4 234 1 1 8
' BKUP CS 25 4 55 1 1 9
&B0OOTC CS 25 4 18 1 1 10
/BIGL CS 25 4 2 1 1 11
‘DISC CS 25 4 7 1 1 12
‘R CS 25 4 3 1 1 13
*NUMS CS 25 4 41 1 1 14

NOTES:
1. title — specified using TI command
2. crn, LU — appear only if multiple cartridges are on a tape
3. extent size, record size — appear only if F option specified
4. # extents — appears only if F option specified:
log = logical # of extents = last extent + 1
phy = physical # of extents = total extents allocated to file
. security code — appears only if msc specified correctly
“mounted volume starts/ends here” messages — appear only in multi-volume directory lists
7. CONT — appears if file is continued on next volume or is continued from previous volume

oo

Figure 7-1. Tape Directory List Format

When the CL command is given with a tape —LU source parameter, as
CL,—tlu[,K]

the resultant list identifies the the cartridge files stored on the tape, as

title: NNNNN

volume: X

date and time of creation: hh:mm ddd., mmmm, yyyy
created under account name: NNNNNN.NNNN

LU CRN LABEL P/G/S USER.GROUP
XX XXX XXX XX x XXXX « XXXX

If the cartridge was renamed as part of the copy operation, only the cartridge CRN is listed.
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The K option can be specified to keep the tape drive on line under all circumstances. Note that
while the tape is on line, it could be overwritten by another user program since the on-line tape
is unlocked.

The LL command can be used to direct the CL and CLAL listings to another list device.

7-22. LIST COMMENT/HEADER FILES: LC,LH

The LC and LH commands allow you to list the ASCII Header file, (LH command) and the
Comment file (LC command) to the list device. The commands take the form

LC,—tlu[,K]
and
LH,—tlu[,K]

The LL command can be used to direct the file listing to another list device.

The K option can be specified to keep the tape drive on-line under all circumstances. Note that
while the tape is on line, it could be overwritten by another user program since the on-line tape
is unlocked.

7-23. TRANSFER COMMAND

FC can be run interactively from your terminal, from a command file, or as a combination of
both. The TRansfer command allows you to transfer control to and return from a control file, as

TR,namr Transfer control to the named control file
TR,- Transfer control to the log device

TR Transfer back to the next higher level control file when TR files are nested.
When encountered in the first level command file, serves the same function
as the FC EXit command.

Control files can be nested to four levels, with control passed from file level to file level using
the TR,namr command. The current state of any of the configuration commands (Set List

Device, Title Header File, Name Comment File, Echo Commands, Group Commands) and the
default values remain in effect through all levels of the nested command files.

7-24. TAPE HANDLING

Tapes are created by FC in a special format unique to this utility, and thus cannot be written
or read using the FMGR ST or DU commands.
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One of the following messages

put volume on LU n

put volume number n» on LU n

is issued to prompt you to mount the initial tape on the specified device, or to mount the next
volume of a multi-volume set during the read or write operation. FC checks the tape and device
status and, if a problem is encountered, issues the appropriate error message:

tape LU n not ready

tape LU n not write enabled

Each of the messages above is followed by one of the messages

when ready to continue type GO, otherwise type BR
when ready to continue type GO, otherwise type BR or SK

Entering BR in response to the “when ready” prompt causes FC to terminate cleanly. The SK
option is viable only if the operation is a multi-volume read. The SK response indicates that
the volume specified by “n” in the “put volume” message should be skipped. In this case, FC
will repeat the “put volume” message for the next volume in the set, and will report “files lost”
or “data lost” error messages for files on the SKipped volume. Refer to the section Messages

Logged by FC for a description of the message text and corrective action.

FC automatically rewinds the tape at the beginning of a copy operation and writes over any
existing data. For this reason, a tape created by FC cannot be modified; all files must be copied
in a single operation. The LH (List Header) or DL (Directory List) commands may be used to
check the current contents before copying over a previously used tape. You can write a transfer
file to run the FC LH command and issue a prompt before executing the copy, similar to the
following:

:RU,FC,LH,-8, K

:PA,,DO YOU WANT TO OVERWRITE THIS TAPE (type :,YE or :,NO)?
:JIF,1G,EQ,YE,2

:IF,1G,NE,NO,-3

‘TR

:RU,FC,CO,XX,—-8

‘TR

FC reads the first record of a tape volume and, if it does not conform to the FC tape format,
either logs a tape format error or issues the message

tape not readable by FC, first two records are

FC locks the LU before a tape is accessed to prevent other processes from accessing the tape. If
the tape is write-protected, the LU is unlocked at the end of the command. If the tape is not
write-protected, the LU remains locked until:

a tape-oriented command is encountered that specifies a different LU,

a timeout occurs while FC is waiting for a command, or
FC finishes executing.
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To protect the tape, FC sets the device off-line before the lock is released, unless the Keep tape
on-line option was specified in the last tape command, or the command was terminated due to
an error or a BReak command. Under these conditions, the tape remains on-line.

Since having the device taken off-line can be inconvenient, you should use the write-protect
mechanism or run FC interactively to retain the lock between commands. If you use the K
option to keep the tape on-line under all circumstances, be aware that the result can be an
unlocked tape on-line and unprotected from access by other processes.

If a copy to tape is interrupted by a BReak command, the full tape generally will not be usable.
(In multi-volume sets, of course, volumes copied prior to the BR will be intact.) If, however, the
BR was issued during the verify phase, all data copied up to the point of the break will be
usable.

7-25. DESTINATION DISC HANDLING

On tape-to-disc copies in a session environment, automatic cartridge allocation is attempted
when the destination cartridge is not already mounted and is either specified by CRN or
defaulted. An attempt is made to allocate a cartridge at least as large as the data to be copied
or, whenever possible, 20% larger to allow for expansion. When a cartridge is allocated, FC
issues the message

allocated CRN xxxxx, LU nnn

and executes the commanded copy operation. Be aware that if a cartridge is mounted to your
account but is not active in the current session, it will be allocated; thus there is the possibility
of reactivating an existing cartridge rather than allocating a pool cartridge. If a cartridge
cannot be allocated, FC issues the appropriate messsage and terminates the copy. Note that if
the destination disc is specified by —LU, the disc is not automatically mounted; if the specified
—LU is not mounted, the appropriate message is issued and FC exits.

If the destination cartridge was mounted, FC performs a size check on tape-to-disc copies
before any files are copied. If the size check shows that there is insufficient data or directory
space for the files to be stored, FC issues the appropriate error message and exits. (Note that in
open mode, other processes can create files on the cartridge, thus it is possible for cartridge-full
errors to occur even when the size check indicates sufficient space for the copy operation.)

For disc-to-disc copies, the size check is not performed and if a directory-full or cartridge-full
error occurs, FC terminates and stores the status in the FMGR globals. (Refer to the section
Error Handling for a definition of the FMGR global returns.)

7-26. LOADING FC

Load the utility using the LOADR command file #FC4 (92068-17001) or by including an
equivalent sequence of commands in the generator answer file. After the utility is loaded, use
the FMGR SP command to save FC and its segments (FC000, FC001, ..., FCOOn) on a cartridge
available to all FC users. If necessary, use the FMGR OF command to remove any previous
versions of FC and its segments. The load process also requires copying the FC help file,
“FCHLP (92084-17150) to a cartridge available to all users.
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Before running FC on RTE-IVB, ensure that any tape EQTs to be used are set to the
unbuffered state using the system EQ command. If this is not done, FC may give unpredictable
results since the status from EXEC writes is undefined, and since the System Available
Memory (SAM) resource may be severely depleted by the buffering of large EXEC writes.
(Refer to the RTE-IVB Terminal User’s Reference Manual for details of the EQ command.)

7-27. PERFORMANCE CONSIDERATIONS

The following guidelines are presented as an aid in further increasing the speed of the file copy
operation.

1.

7-20

Specify source cartridges explicitely if multiple cartridges are contained in the cartridge
list. For example, if the cartridge list includes cartridges 10, 20 and 30 and you want to
copy from cartridge 30, use a COpy command of the form

c0,{A::30,B::30,C::30,D::30,E::30},-8

In this way, FC will not have to search cartridges 10 and 20 for the files to be copied. You
also could use the DEfault command to specify the cartridge, as

DE,::30
co,{A,B,C,D,E},-8

In the latter command form, be aware that sequences of commands cannot be put in the
runstring.

Keep file extents collected. The speed of the FC COpy operation is increased if the file main
and its extents are adjacent on the source cartridge. You can collect extents (make them
adjacent) on all files on a cartridge using a COPY command of the form

co,100,,LDF

which copies the contents of cartridge 100 to itself (the destination cartridge defaults to the
same cartridge as the source). The L option is needed to ensure that extents created are
adjacent. The D option is needed so that the new files (with extents collected) can replace
the old files. The F option logs the name of each file copied.

If a cartridge-full or directory-full error (FMGR-033 or FMGR-014) occurs on the above
operation, pack the cartridge using the FMGR PK command and enter the CO command
again. This may have to be repeated if the FMGR-033/-014 error recurs. If the error occurs
on the same file, however, the PK will not help and a larger cartridge will be needed for the
operation.

If you have many small extents, you may want to make files sizes larger to reduce the
number of extents. You can do this by copying each file using the ST command, or you can
Eliminate all extents on a cartridge by using the CO command shown above with the E
option added. (Note that it is not always desirable to eliminate extents because FMP will
not be able to re-use the space as easily when these files are purged, and because larger file
sizes tend to result in less efficient use of space.)

Extent collection (and elimination, if desired) can be done as a periodic cleanup function
much like a FMGR PK.
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If the extent collection/elimination process affects a lot of files (as shown by the F option
log), you should do a FMGR PK after the CO command.

Use Lock and Open modes efficiently. Determine whether Lock mode or Open mode works
faster for your application and use that mode whenever possible. You can force a particular
mode by specifying the L or O option in the CO command. For most copy operations
involving large numbers of files, Lock mode is more efficient since entire cartridges are
locked in one operation rather than opening individual files. However, in certain cases
Lock mode may introduce other overhead which could make it slower than Open mode.
Open mode is usually more efficient when a small number of files is being copied. The
faster mode for a given cartridge may depend on the following factors:

® The number of files being copied to or from the cartridge
® The total number of files on the source disc cartridge
® Whether the destination disc cartridge was initially empty

® The number of files purged as a result of the D option.

Use cartridges efficiently. Copying to empty cartridges in Lock mode is faster than copying
to cartridges containing other files.

7-28. ERROR HANDLING IN TRANSFER FILES

Certain error conditions can be detected in FMGR transfer files by checking the FMGR globals
after running FC. If FC is scheduled by a program other than FMGR, the scheduling program
can retrieve the same information as would appear in the FMGR globals by making a call to
RMPAR. Since only one error can be returned in the globals, only the highest error category
number (the most severe error) is returned if multiple errors occur during execution of FC. The
parameters returned by RMPAR correspond to the FMGR globals:

PARAM(1) = 1P or characters 1-2 of 10G (next-source-file information)
PARAM(2) = 2P or characters 3-4 of 10G

PARAM(3) = 3P or characters 5-6 of 10G

PARAM(4) = 4P (error category number)

PARAM(5) = 5P (next-source-file information status)

where

4P = 10000 — program aborted due to OF or system violation. Violations (such as
Memory Protect) could result from a bad segment load, or could be
an FC bug.
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The following errors terminate FC:

= 1000 — FC internal error (possibly a bug in FC)

= 300 — transfer file stack overflow

= 200 — scratch file error (see SCRATCH command)
= 100 — segment loading error

The following errors terminate current command:

= 90 — general error causing command termination
= 80 — destination disc cartridge or directory full
= 70 — break detected (system BR command)

The following errors allow command to continue, but purge phase is
skipped on disc-to-tape copies:

= 50 — copying from current source volume aborted (tape-to-disc)
= 40 — unusual source file access error — file not selected

= 30 — general error on file being copied — file skipped

= 25 — tape format error (reading or verifying tape)

The following are warnings that do not affect FC operation:

= 20 — warning

= 10 — soft data error detected

= 0 — no error or warning
5P = 1 — next source file information not applicable

= 0 — no error

= —1 — next source file information valid (4P = 80)

= —2 — source is tape, number of next file greater than 32767
10G
1P = IF 5P = —1 (4P = 80):

if source is disc:
10G = name of next file to be copied from disc

if source is tape:
1P = ref # of next disc file to be copied from tape

IF 5P = 1 and 4P not 10000, or 5P = —2, or 5P = 0:

10G = ASCII nulls
1P =0

IF 4P = 10000 (5P = 1):
10G and 1P undefined.

In some circumstances the meaning of the FMGR global information may be ambiguous. Since
only the most severe error is posted to the FMGR globals, it is not possible to determine
whether other errors occurred, or to determine the command on which an error occurred if
multiple commands were given. Further, if a copy command has more than one source
cartridge, you cannot determine which cartridge contains the “next source file”. If the copy
command grouping feature is used, additional ambiguity can result.
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Because of these possible ambiquities, the use of FMGR globals to determine the “next source
file” is intended only for command files containing a single COpy command and involving a
single source cartridge.

Using Globals In Transfer Files

The information in the FMGR globals can be used to advantage in writing transfer files to copy
one source cartridge to a series of destination cartridges, moving to the next cartridge when
the current cartridge is full. Such a file is particularly useful for backing up large fixed discs to
a series of flexible discs.

The file takes advantage of the fact that the CO command filel parameter specifies the first
file to be copied, and the fact that the 10G global contains the name of the next file to be copied
when a copy terminates due to a cartridge-full error. Doing a series of COpies in which the
ASCII contents of 10G is used as the filel parameter allows each COPY to continue where the
previous one stopped.

The following is an example of a transfer file for this purpose. The source cartridge is specified
in the 1G global, the negative flexible disc LU is specified in the 2G global, and the system
master security code (MSC) is specified in the 3G global. The MSC is required for the ! option,
which is specified to clear the destination disc without the need for user intervention.

:PA,,Put in floppy and type TR

:MC,2G

:RU,FC,CO,1G,2G,!VF,,,3G

:DC,2G

:IF,5P,NE,-1,5

:PA,,Put in next floppy and type TR
:MC,2G
:RU,FC,CO,1G,2G,!VF,10G,,3G
:DC,2G

:IF,5P,EQ,—1,-5

‘TR

Assuming a transfer file name FLOPUP, source CRN 100, destination LU —10, and MSC XX,
the following FMGR TR command will cause CRN 100 to be backed up to a series of flexible
discs on LU —10.

TR,FLOPUP,100,-10,XX
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If CRN 100 contains 25 files, and 10 of these fit on the first flexible disc, 10 on the second, and
five remain for the third, the process would be

:TR,FLOPUP,100,~10,XX
:PA,,Put in floppy and type TR
‘TR

:MC,-10
:RU,FC,CO,100,-10,!VF,,, XX
FILE1

First ten files copied

FILE1l1
FMGR-033 Cartridge-full error
copy terminated

:DC,-10

:IF,-1,NE,-1,5

:PA,,Put in next floppy and type TR
‘TR

:MC,—-10

:RU,FC,C0,100,—-10,!VF,FILE11,, XX  Next file namr in 10G
FILE11

Next ten files copied

FILE21
FMGR-033 Cartridge-full error
copy terminated

:DC,—10

:JF,-1,EQ,-1,-5

:PA,,Put in next floppy and type TR
‘TR

:MC,-10

:RU,FC,CO0,100,-10,!VF,FILE21,XX  Next file namr in 10G
FILE21

Copy remaining files

FILE25
:DC,-10
:IF,0,EQ,—-1,-5 Test for cartridge-full error
‘TR
: Copy complete; exit

7-29. MESSAGES LOGGED BY FC

This section contains a list of all the messages that can be generated by FC. In the listing,
brackets [] surround those parts of a message that are included only under certain conditions.
Angle brackets <> indicate variables that are replaced with the appropriate value when the
message is issued.
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7-30. ERRORS REQUIRING OPERATOR ACTION/RESPONSE

DO YOU REALLY WANT TO PURGE DISC LU <LU>, CRN <CRN> ?

A COPY command specified the “C” option in the options parameter to Clear the
destination cartridge of all current data. FC requires a response to this prompt to be sure
that you really want to destroy the data on the named LU or CRN. Use the “!” option
instead of the “C” option to clear the destination cartridge without the warning prompt.

LU <LU> is down
correct problem and UP device, or use BR to break FC

Prior messages may help to indicate the nature of the problem. Once the situation has
been corrected, bring the device up using the system UP command, at which point FC will
continue. If the problem was not correctly solved before the UP command was issued, this
message will occur again. If the problem cannot be corrected, issue the system BR
command to signal FC to terminate the current command.

tape LU <LU> not ready
when ready to continue type GO, otherwise type BR [or SK]

This error usually means that the mag tape device is not on-line. Be sure that the correct
LU was specified in the command. (Refer to the section on Tape Handling for an
explanation of the GO, BR, and SK responses.)

tape LU <LU> not write enabled
when ready to continue type GO, otherwise type BR

The write-protect ring should be installed to allow writing to the tape. (Refer to the
section on Tape Handling for an explanation of the GO and BR responses.)

put volume [number <n>] on LU <tape LU>
when ready to continue type GO, otherwise type BR [or SK]

The required tape should be mounted and on-line, or loaded. (Refer to the section on Tape
Handling for an explanation of the GO, BR, and SK responses.)

waiting to lock list device

FC attempted to lock the list device and got an indication that either another program
has the list device locked, or a resource number for the lock is not available. In either case
FC waits, retrying the lock every 2 seconds. While operator action is not required, you
can issue the system BR command at this point to abort the command rather than
waiting for the device or resource to become available.
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7-31. INFORMATION MESSAGES AND WARNINGS

<source namr> [<dest namr>]

When a namr or a pair of namrs is logged with no other message, it means that the
indicated file was successfully copied from the source to the destination. When only a
single namr is logged, it is the namr for the source file. When two namrs are logged, they
are for the source and destination files, respectively. (The namrs may consist of the file
name only, or may include the CRN.) The logging of namrs for successfully copied files is
done in Full mode only. (Refer to the description of the COpy command B and F options
for more information.)

tape needed: <n> feet if 800 BPI, <n> feet if 1600 BPI

This message is produced on a COPY from disc to 800/1600 BPI mag tape if the T option is
specified.

scanning directories

Indicates that FC is searching the cartridge directories to determine what files are being
copied to tape.

copying files

Indicates that FC is about to begin copying files to tape (assuming that the tape unit is
ready).

cleaning up

Indicates that FC has finished copying files to tape, and is now either closing source files
or unlocking source cartridges. This process may take some time, and should be allowed
to complete.

verifying volume

Indicates that FC has finished writing to the current volume and is now reading the
volume in order to verify it.

break acknowledged

This indicates that FC has detected a system BR command, and is in the process of
cleanly terminating the current command.

writing tape at: <system time string>

This indicates the date and time that will be written in the tape header for this disc-to-
tape copy.

beginning group

A GROUP command has been entered, and subsequent COPY commands will be saved
and executed together once the EG (END GROUP) command is entered.

group aborted

The AG (ABORT GROUP) or AB (ABORT FC) command was entered, causing all COPY
commands since the GROUP command to be ignored.
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allocated CRN <CRN>, LU <LU>

On a tape-to-disc copy, a required CRN was not found in the cartridge list so it was
allocated from the disc pool.

device is up, FC continuing

The device is now UP, and FC is attempting to continue the operation.

FC xxxxx-xxxxx REV.xxxx <XXXXXX.XXXX>
Use ? for help.

This message appears before the first prompt is issued in interactive mode. The first line
indicates the FC part number, the revision code, and the date/time code for the last
revision.

(timeout)

FC detected a terminal timeout while waiting for input from the log device. If a tape LU
was locked, the lock is released, which may require that the tape unit be taken off-line.
Refer to the section on Tape Handling for details.

copy terminated

This message appears when a copy operation is terminated before completion for any
reason, which could be an error or an operator break.

title: <title>

This message is logged to verify the title entered in the TITLE command.

warning: title truncated
title: <title>

The TITLE command specified a title that was too long, causing the title to be truncated.
The truncated title is logged.

warning: no match for:[namr = <namr>][filel = <?>][file2 = <?>]

No files were found to match the combined restrictions of the source namr and the filel
and file2 parameters. Any combination of the three items may be listed, depending on
what was specified. Note that this does not mean that no match was found for the filel or
file2 parameter itself, but rather that no files within the specified filel/file2 range were
found to match the namr.

warning: unable to eliminate extents in one or more files

The E option was specified, but extents could not be eliminated from some files. See the
description of the E option for details.

warning: O option has no effect on RTE-IVB tape-to-disc copy

The Open Files Copy Mode option (O) is ignored for tape-to-disc copies. Tape-to-disc
copies are always in Lock Cartridge Copy Mode (L option).
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no files selected

The COPY command had no effect because no source files were selected.

disc write required retries:
LU <LU> trk <n> sec <n> thru trk <n> sec <n>

The indicated disc write was unsuccessful on the first try, but succeeded after it was
retried one or more times. The failure could be due to an error reported by the disc driver,
or could be due to a verify error if the V option was specified.

disc read required retries:
LU <LU> trk <n> sec <n> thru trk <n> sec <n>

Same as above but for disc read.

disc directory write required retries:
LU <LU> dir tr <n> thru dir tr <n>

Same as above but for disc write in the directory area. The location of the read is isolated
to a particular track or range of tracks. The track numbers indicated after “dir tr” are the
directory track numbers, not the absolute track numbers on the disc LU. The first
directory track (the one with the greatest absolute track number) would be indicated as
“dir tr 1”.

disc directory read required retries:
LU <LU> dir tr <n> thru dir tr <n>

tape

Same as above but for disc read in the directory area.

format error <positive error code>

This error indicates that the data read from tape deviated from the expected format in
some way, but copying from the tape could continue. The deviation is usually the result of
some non-fatal tape read error. This message does not necessarily imply any loss of data;
other errors also will occur if any data is lost. This message is provided mainly for
diagnostic use by HP. This error is to be contrasted with a tape format error that has a
negative error code, covered under “Errors that Result in Rejecting Current Source Tape
Volume”.

bad tape cartridge entry is:
<octal dump>

This message may accompany a tape format error message and is for diagnostic use by
HP.

bad tape discfile entry is:
<octal dump>

7-28

Same as above.

Update 6



bad chunk header is:
<chunk size> <chunk type> <#entries> <lst file # or 0>

Same as above.

bad microdirectory entry is:
<file#> <file blk> <#blks> <buffer block>

Same as above.

7-32. DISC DATA I'O ERRORS

disc write failed: LU <LU> trk <n> sec <n> thru trk <n> sec <n>

A disc write failed, even after retries were done. The failure could be due to an error
reported by the disc driver, or could be due to a verify error if the V option was specified.
FC will also report a disc error (FMGR-001) for each file affected.

disc read failed: LU <LU> trk <n> sec <n> thru trk <n> sec <n>

A disc read failed, even after retries. The failure could be due to an error reported by the
disc driver, or could be due to a verify error if the V option was specified.

FC will also report a disc error (FMGR-001) for each file affected. On disc-to-disc copies,
the affected files are not copied. On disc-to-tape copies, the affected files are copied, but
the affected parts of the files are flagged to indicate the disc error so that an appropriate
error message can be given when the tape is read.

7-33. NON-FATAL TAPE READ ERRORS

tape read error

The driver indicated an unrecoverable error on the tape read. FC does no retries in this
case because the driver would have retried if appropriate.

checksum error (chunk header)

The driver indicated a successful read, but FC’s checksum information indicated a
problem. FC attempts retries to recover from this. If the retries fail, FC considers the
information to be lost.

checksum error (chunk body)

The driver indicated a successful read, but FC’s checksum information indicated a
problem. FC attempts retries to recover from this. If the retries fail, FC considers the
information to be lost, unless the I option was specified. In this case, FC may attempt to
use the information in spite of the checksum error, depending on the context in which the
error occurs. Appropriate warnings are given in this case. See the “data lost” messages
below for more information.
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bad record length

The driver indicated a successful read (from mag tape), but the record length indicated by
the transmission log returned from the driver disagreed with the length value specified
in the header field of the record. FC attempts retries to recover from this. If the retries
fail, FC considers the information to be lost.

attempting to use data in spite of checksum error

See information above for “checksum error (chunk body)”.

retrying tape read

A “checksum error ...” or “bad record length” error has occurred, and FC is attempting to
recover from the error by retrying the tape read.

7-34. ERRORS AFFECTING SINGLE FILE

can’t open <name>::<CRN> due to error:
FMGR <nnn>

The indicated source file could not be opened to copy. This is usually because the file is
open exclusively to another program (FMGR-008), or because the cartridge is locked to
another program (FMGR-013).

file <name>::<CRN>
purged or replaced during copy or directory entry corrupt

The indicated file was purged and possibly replaced by a different file during the time FC
was scanning the directory, or else a directory entry for the indicated file is corrupt. The
file is not copied.

<source namr> [<dest namr>]
FMGR <nnn>

When a namr or a pair of namrs is logged, followed by an FMGR error code, it means that
the indicated file was not copied because of the FMGR error, except for FMGR-001 errors
on disc-to-tape copies. For the FMGR-001 error, the file is copied to tape but the affected
parts of the file are flagged to indicate the disc error, so that an appropriate error message
can be given when the tape is read.

When only a single namr is logged, it is the namr for the source file. When a pair of namrs
are logged, they are for the source and destination files, respectively. The namrs may
consist of the file name only, or may also include the CRN.

<source namr> [<dest namr>]
FMGR <nnn>
warning: above file copied but not purged from source

Similar to the above error, except that the FMGR error only prevented the source file
from being purged as requested by the P option, and did not prevent the file from being
copied.
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<source namr> [<dest namr>]
data lost

Similar to the above error, except that the “data lost” error occurred rather than a FMGR
error. Data lost errors can only occur on tape-to-disc copies, and indicate that data was
lost for the file due to some problem reading the source tape. Problems reading the tape
may have been identified in earlier messages or a record could have been dropped, in
which case no problem would have been detected other than the data lost error itself.

For data lost errors, it is possible that other messages may intervene between the line
with the namrs and the data lost message. The data lost error applies to the most recently
logged file namrs even if the namrs do not immediately preceed the data lost message.

If the message “checksum error (chunk body)” appears anywhere before a “data lost”
message, it may be possible to recover some of the lost data by repeating the tape-to-disc
copy with the I option specified. When the I option is specified, destination files are
created even though some or all of the data was lost, and “data lost” messages are
replaced by some of the more specific messages below, which indicate the exact part of the
file affected and whether the data loss is certain or not.

<source namr> [<dest namr>]
data lost due to disc error when tape was made

Same as above except the data was lost because of a disc error that occurred when the
tape was written, not because of a problem reading the tape. A FMGR-001 (disc error)
occurred when this file was being copied to tape.

<source namr> [<dest namr>]
data lost: entire file

Same as “data lost”, except this message occurs when the I option was used to attempt to
recover part of the file, but the attempt did not succeed. Because the I option was
specified, the destination file is created even though all of its data was lost. The resulting
destination file is of no value, except for any identifying information that might be
obtained from the directory entry.

<source namr> [<dest namr>]
data lost:
[xtnt <x1>] blk <bl> thru [xtnt <xn>] blk <bn>

Same as above, except that only part of the file was lost. The message indicates the range
of blocks that were lost. The first and last block in the range are specified by giving the
extent number (omitted if the block is in the main extent) and the relative block number
within the main or extent. Blocks are numbered starting at zero within the main or
extent.

More than one of these messages may be given for a single file. The file namrs are not
repeated for subsequent data lost messages on the same file, even though it is possible
that other messages may intervene, breaking up the sequence of data lost messages.

Because the I option was specified, the destination file is created even though some or all
of its data was lost.
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<source namr> [<dest namr>]
possible data loss: entire file

Same as “data lost: entire file” except that it is uncertain whether any data was lost. The
file should be examined to determine the extent of the loss, if any.

<source namr> [<dest namr>]
possible data loss:
[xtnt <x1>] blk <bl> thru [xtnt <xn>] blk <bn>

Same as above, except that only part of the file might have been lost. The message
indicates the range of blocks that might have been lost. The first and last block in the
range are specified by giving the extent number (omitted if the block is in the main
extent) and the relative block number within the main or extent. Blocks are numbered
starting at zero within the main or extent.

More than one of these messages may be given for a single file. The file namrs are not
repeated for subsequent data lost messages on the same file, even though it is possible
that other messages may intervene, breaking up the sequence of data lost messages.

<source namr> [<dest namr>]
data lost due to disc error when tape was made: entire file

Same as “data lost due to disc error when tape was made” except this message occurs
when the I option was used to attempt to recover part of the file, but the attempt did not
succeed.

Because the I option was specified, the destination file is created even though all of its
data was lost. The resulting destination file is of no value, except for any identifying
information that might be obtained from the directory entry.

<source namr> [<dest namr>]
data lost due to disc error when tape was made:
[xtnt <x1>] blk <bl> thru [xtnt <xn>] blk <bn>
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Same as above, except that only part of the file was lost. The message indicates the range
of blocks that were lost. The first and last block in the range are specified by giving the
extent number (omitted if the block is in the main extent) and the relative block number
within the main or extent. Blocks are numbered starting at zero within the main or
extent.

More than one of these messages may be given for a single file. The file namrs are not
repeated for subsequent data lost messages on the same file, even though it is possible
that other messages may intervene, breaking up the sequence of data lost messages. It is
likely that this message may appear repeatedly for different parts of the same file, even if
the different parts are adjacent, and even if the net meaning of all the messages is that
the whole file was lost.

Because the I option was specified, the destination file is created even though some or all
of its data may have been lost.
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source file <name>::<CRN>
selected by commands with conflicting parameters

On a tape-to-disc copy specified by a GROUP with more than one COPY command, the
indicated source file was selected by more than one COPY command but those particular
COPY commands did not meet the following restrictions.

1.

2
3
4.
5

7-35.

The destination parameters must be the same in all the commands.

. The D option must be consistently selected or not selected in all the commands.

. The E option must be consistently selected or not selected in all the commands.

The msc parameter must be consistent through all the commands.

. It is not permissible for the L option to be specified in some of the commands and the O

option in others.

LOSS OF UNIDENTIFIED FILES ON COPY FROM TAPE

files lost, reference numbers <nl> thru <n2>, names not available

Indicates that distributed directory information was lost for files with reference
numbers nl through n2. Because the directory information was lost, the names and
other information about the files is not known. The main tape directory can be listed
with the DL command to determine what files these numbers correspond to.

7-36.

DISC-TO-TAPE COPY VERIFY ERRORS

files lost, reference numbers <nl1> thru <n2>

Indicates that distributed directory information was lost for files with reference
numbers nl through n2. If necessary, the main tape directory can be listed with the
DL command to determine what files these numbers correspond to.

data lost for file, reference number = <n>

Indicates that data was lost for file reference number n. If necessary the main tape
directory can be listed with the DL command to determine what file this number
corresponds to.

7-37.

ERRORS THAT CAUSE REJECTION OF CURRENT SOURCE
TAPE VOLUME

tape not readable by FC, first two records are:
<record 1>
<record 2>

The tape mounted is apparently not an FC tape. The first two records are logged to help in
determining just what the tape is.
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volume does not match others

On a multi-volume tape-to-disc copy, the tape volume just mounted does not come from
the same set as the previous volumes.

wrong volume

The tape volume just mounted does not have the correct volume number. Volumes in a
multi-volume tape set must be restored in the correct sequence. When FC prompts for a
new volume, it indicates which volume number is to be mounted.

fatal tape read error

The tape driver reported an error while the header or comment file was being read. FC
makes no attempt to recover from this, however you can retry the operation manually.
On multi-volume tape-to-disc copies this does not involve starting over with the first
volume, but merely requires responding “GO” to the prompt to mount the volume. Refer
to the section on Tape Handling for an explanation of the options available at this point.

header file checksum error

The information in the header file is questionable due to a checksum error. It would be
unwise for FC to continue reading the volume in this situation. As with the fatal tape
read error, you can retry the operation manually.

tape format error <negative error code>

This error indicates that the data read from tape deviated from the expected format so
severely that FC is unable to continue reading the volume. The deviation is usually the
result of some non-fatal tape read error. The negative error code is for diagnostic use by
HP. As with the fatal tape read error, you can retry the operation manually.

This error is to be contrasted with a tape format error that has a positive error code,
covered under the heading INFORMATION AND WARNING MESSAGES.

7-38. COMMAND SYNTAX, PARAMETER ERRORS
(COMMAND IS SKIPPED)

error: no such command (use ? for help)

Self-explanatory.

error: bad or missing parameter

Self-explanatory.

error: braces used where not permitted

Self-explanatory.

error: bad namr

An incorrectly formed namr appeared in the command.
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error: mismatched braces

Self-explanatory.

error: namr list not allowed in this context

A list of namrs delimited by braces was used in a parameter where a list of namrs is not
permitted.

error: unrecognized option character

An unrecognized character appeared in the “options” parameter.

error: incompatible options

Contradictory options, such as B and F, or L and O, were specified in the same command.

error: option not defined for this command

An option character was specifed in the “options” parameter which is not meaningful for
the this command.

error: option not applicable

An option character was specified in a COPY command which is not applicable for this
type of copy (disc-to-disc, disc-to-tape, or tape-to-disc).

error: bad filel or file2 param

The value for the filel or file2 parameter was incorrectly specified. These parameters
specify file names when copying from disc, and file numbers when copying from tape.

error: bad msc parameter

Self-explanatory.

error: no tape-to-tape copy

Both the source and destination parameter specified a tape device, implying a tape-to-
tape copy, which is not supported. Make sure the DEFAULT command hasn’t been used
incorrectly.

error: source or destination incompatible with group

The source and destination parameters must be consistently either a disc or a tape
throughout the GROUP, and only one tape LU can be specified in a given group.

error: options inconsistent with group

Within a GROUP, certain options may not be specified in one copy command but omitted
from another. These options are the V, I, S, F, B, T, and K options. The DEFAULT
command may be useful in ensuring that these options are used consistently in all COPY
commands within a GROUP.
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error: L and O options must be consistent for a given cartridge

The L and O options must be consistent for a given disc cartridge within a GROUP. To be
consistent, both the L and O options may not be specified for the same cartridge, even in
different COPY commands within a group. It is permissible for the L or O option to be
specified in one command while another command specifies neither option. (The com-
mand which specified neither option will be treated as if the same option had been
specified.)

error: renaming multiple files to same name, or cartridge not found

The source name was omitted, or has wildcards, or the source is a list of namrs but the
destination specifies a file name. A destination file name is permitted only if it is clear
that the source parameter can select only one file.

Another possibility is that the destination parameter was intended to specify an ASCII
CRN in the abbreviated form (CRN rather than ::CRN) but the ASCII CRN was inter-
preted as a file name because no cartridge with that CRN was found on the cartridge list.

error: bad destination name

An illegal file name was specified in the destination parameter.

error: on disc-to-tape copy, dest cartridge may not be specified as —LU

If a cartridge is specified in the destination parameter on a disc-to-tape copy, it must be
specified as a positive CRN, not a negative LU.

error: P option requires explicit source cartridge

The P option may not be specified without also specifying the source disc cartridge
explicitly in the source parameter.

error: L and O options require explicit source cartridge

The L or O option may not be specified without also specifying the source disc cartridge
explicitly in the source parameter.

error: P option not allowed if source and dest are same cartridge

The P option may not be specified on a disc-to-disc copy in which the source and
destination are on the same cartridge.

error: C and ! options require explicit destination cartridge

The C or ! option may not be specified without also specifying the destination disc
cartridge explicitly in the destination parameter.

error: dest secu code not allowed w/o source secu code or good msc

A security code was specified in the destination parameter, but no security code was
specified in the source parameter and the msc parameter was not specified correctly.
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error: bad LU or device not supported

An LU specified in the command is not the LU of a disc or tape device supported by FC.
Check the Session Switch Table.

error: bad tape LU

The tape LU specified in the command is not the LU of a tape device supported by FC.
Check the Session Switch Table.

error: D option not allowed on RTE-IVB tape-to-disc copy

The Replace Duplicate Files option (D) is allowed only on disc-to-disc copies.

7-39. COMMAND OUT-OF-SEQUENCE ERRORS
(COMMAND IS SKIPPED)

error: already in group

A GROUP command was entered before the previous GROUP was ended.

error: not in group

An EG (END GROUP) or AG (ABORT GROUP) command was entered, but there was no
previous GROUP to end or abort.

7-40. OTHER ERRORS THAT TERMINATE CURRENT COMMAND

error on help file “FCHLP:
FMGR <nnn>

The indicated error occured when attempting to access FC’s help file, “FCHLP, needed for
the ? command.

error allocating CRN <CRN>:
FMGR <nnn>

On a tape-to-disc copy a required CRN was not found in the cartridge list, so FC
attempted to allocate the CRN from the disc pool, but the allocation failed due to the
indicated FMGR error.

cartridge lock error on disc LU <LU>:
FMGR <nnn>

FC was unable to lock the indicated disc cartridge due to the FMGR error. If the error is
FMGR-103 (CORRUPT DIRECTORY DETECTED), resolve the problem before trying to

access any files on the cartridge, otherwise unnecessary loss of data could result.

cartridge unlock error on disc LU <LU>:
FMGR <nnn>

Same as above, but for cartridge unlock.
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cartridge clearing error on disc LU <LU>:
FMGR <nnn>

Same as above, but for clearing the directory on the disc cartridge.

error in cartridge status on disc LU <LU>:
FMGR <nnn>

Same as above, but more general.

disc directory write failed: LU <LU> dir tr <n> [thru dir tr <n>]

error writing directory on disc LU <LU>:
FMGR <nnn>

A directory write to the specified track or tracks failed due to a disc error (FMGR-001) or
verify error (FMGR-049), even after retries were attempted. The location of the write is
isolated to a particular track or range of tracks. The track numbers indicated after “dir
tr” are the directory track numbers, not the absolute track numbers on the disc LU. The
first directory track (the one with the greatest absolute track number) would be indicated
as “dir tr 17,

disc directory read failed: LU <LU> dir tr <n> [thru dir tr <n>]
error reading directory on disc LU <LU>:
FMGR <nnn>

Same as above but for directory read instead of write.

comment file error:
FMGR <nnn>

The indicated FMGR error occurred when the comment file (determined by the most
recent CF command) was opened or read.

error;: number of cartridges to be copied to tape exceeds limit

Cartridges were renamed on a copy to tape with the result that the tape’s cartridge list
would contain more than 64 distinct cartridges.

error: volume not big enough for header/comment/directory files

The destination tape is too small to be used. There is not enough room for the minimum
amount of information that must be written before going on to another volume.

error: fatal i/o error on LU <LU>, status = <octal A-Register status>

FC attempted I/O to the specified LU and the status returned in the A register indicates a
problem that should never occur. The status value in the message is the value returned in
the A-Register from the EXEC call.

error: comment file checksum error

A checksum error was detected when reading the comment file from the tape.
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error: not enough memory

This message indicates that FC does not have enough free memory to allow the command
to proceed. If FC was sized to less than 32 pages, increasing the size may solve the
problem. If the GROUP command was specified, using fewer COPY commands in the
GROUP may prevent this problem.

error: tape lock failed

FC is unable to lock the tape LU required by the command. Either the tape LU is locked
to another program or no resource number is available for the lock.

error: error on tape write

An unrecoverable error was reported by the driver on a tape write request. FC does not
retry in this case because the driver would have retried if appropriate. FC can not
continue copying to tape after this because the resulting tape would be corrupt.

HELP scheduling error: <4-character system error mnemonic>

The HE command was unable to schedule the HELP program due to the indicated system
error.

CRN <CRN> not found

In a non-session user environment, a tape-to-disc COPY command with an unspecified
destination cartridge was issued, and the required CRN — determined by reading the
tape directory — was not found. This error is not possible in a session environment,
because the required cartridge could be allocated from the pool.

CRN <CRN> LU <LU> not large enough:
data blocks/dir entries needed: <bl>/<ent>, available: <bl>/<ent>

The specified cartridge does not have enough file or directory space for the files to be
copied from the tape.

7-41. OTHER ERRORS

list file error:
FMGR <nnn>

The indicated FMGR error occured when FC attempted to access the list file (determined
by the most recent LL command). This causes the list device to revert to the log device,
and does not cause the command to terminate.

command file error:
FMGR <nnn>

The indicated FMGR error occurred when FC attempted to read a record from the
command file (determined by the most recent TR command). This causes an automatic
TR to the log device. (FC enters interactive mode.)
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7-42. ERRORS THAT TERMINATE FC

fatal scratch file error:
FMGR <nnn>

An error occurred when FC tried to create or access one of its scratch files. Each scratch
file created by FC is created on the first cartridge which has room for the initial size of the
file.

If the error is FMGR-033 (disc cartridge full) or FMGR-014 (directory full), make more
room on the cartridge or use the SCRATCH command to specify that FC create the
scratch files on a cartridge with more room.

For any other error, if the SCRATCH command is being used, make sure it is used before
any COPY commands are done.

can’t load segment <segment name>

The indicated segment could not be loaded. Make sure that the type 6 files for the main
(FC) and its segments (FC000 through FCOOn) all exist on the same cartridge and that no
other files with the same names exist on other cartridges higher on the cartridge list.
Then OF the main and all the segments and try running FC again.

TR stack overflow

The command file stack used for the TR command overflowed. This will occur if more
than four nested TR commands are given (excluding any TR command in the runstring).

internal error at <address>, last segment loaded: <segment name>

FC detected an inconsistency that cannot be interpreted. This error should never occur
under normal conditions. The address and segment name are for diganostic use by HP.

internal error: pascal <error type#> <error#> <line#>

FC is being terminated due to a Pascal run-time error. This error should never occur
under normal conditions. The numeric values are for diagnostic use by HP.

exec error <system error mnemonic>, exec params: <params in octal>

The operating system or I/O driver rejected an EXEC call made by FC. This error should
never occur under normal conditions. The numerical values are for diagnostic use by HP.
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FILE ANALYSIS UTILITIES

8-1. INTRODUCTION

The file analysis utilities FLAG and EXT work together to identify external references and
specific character patterns in a source file. FLAG can use the HP-supplied patterns file, SEP.6,
that contains a list of all FMP, EXEC, and system library routines that can be called. EXT can
be used to customize or create a patterns file for FLAG.

8-2. PATTERNS FILE

The patterns file SEP.6 can be easily edited to include entry point names from other system
libraries and subsystems, or specific declarations and variables occurring in a source file.

You also can create application-specific patterns files. The words in the patterns file may
contain any printable characters to a maximum of 16 characters, with one word to a line. Refer
to the EXT discussion for the file format. (Note that unsorted patterns files are compared more
efficiently than sorted files.) Comments can be included in the patterns file by entering an
asterisk (*) in the first column of the line.

8-3. FLAG

The pattern-matching utility FLAG searches one or more source files for words listed in the
file SEP.6 (or a custom patterns file) and flags all matches. The matches found are listed to
your terminal, or to an output file if the -O option is specified in the command line.

Run FLAG with the command line
[RU,JFLAG,pfile[,-options],sfilel[,...]

where
pfile is the name of the patterns file, either SEP.6 or your custom patterns file.
sfile is the source file name or names to be searched for matches.

-options can be any combination of the following:
C For each word matched, print the count of lines that contain a match.

K Make case significant in determining a match. By default, case is not
significant (i.e., a = A or a).

M Print the source file name at the beginning of each output line. This is the
default when more than one source file is specified.

N Print the line number of each matched line at the beginning of the output
line.
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A% Verbose mode. Print all lines in the file with line numbers. Flag matches in
lines and print a summary of matches for each pattern. (The summary is
identical to that given with the C option.)

PBFA Language options. (Pascal, BASIC, FORTRAN, Assembler.) All source files
specified following a language option are assumed to contain code in that
language, until the the next language option is specified. The purpose of this
option is to cause FLAG to ignore all material in the comment fields. FLAG
does not verify the actual language of the source; it only checks for the
comment character associated with the language specified by the option. If
no language option is specified, FLAG searches all material in the source
file.

Ofile Specifies file as the output file, instead of your terminal. The file name must
immediately follow the O option letter; a space may not be used. If the
options are grouped, the O option must be the last member of the group.

All options or option groups must be preceded with a dash. The first argument without a
leading dash is interpreted as the patterns file name; all following arguments without a
leading dash are interpreted as the source file names. The options are order independent and
can be placed anywhere in the command line. However, the language option must precede the
associated source file or files. As an example, the command line

FLAF,-KV,SEP.6,-OAFLG,-P,&«MUTWN::MR,&RUTWN::MR,-F,&STING::JT

specifies that FLAG should ignore comments in the Pascal source files &MUTWN::MR and
&RUTWN::MR and the FORTRAN source file &STING::JT. Options -KV specify that case is
significant in matching a pattern (K), and that the output is to be all lines of the file with
matches flagged (V). The -O option names AFLG as the output file. The output file option O

could also be grouped with the other named options, as the last member of the group (as
-KVOAFLG).
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8-4. EXAMPLES

In the following example, FLAG is called to run in Verbose mode (-V) and to disregard all
comment lines in the FORTRAN file &STING::JT (-F). The Verbose mode output is a listing of
all lines of the file to the output file AFLG (-O option) with each matched pattern flagged, as
(using the example output):

5>> VVVVV
>> LU = LOGLU@2)
>>

A summary count of the matched patterns follows the program file listing.

FLAG,-VFOAFLG,SEP.6,&STING::JT

Flag/1000 8:56 PM MON., 15 AUG., 1983
Version 2.2 &STING::.JT
1 PROGRAM STING
2 IMPLICIT INTEGER (A-Z)
3 DIMENSION BUFR1 (40)
4 DIMENSION BUFR2 (40)
5>> VVVVV
>> LU = LOGLU(Z)
>>
6 C GET THE RUN STRING
T>> VVVV
>> CALL EXEC (14,1,BUFR1,40)
>>
8 WRITE (LU,1) BUFR1

9 100 FORMAT (“EXEC14= ”,40A2)
10 C GET THE PARAMETER STRING WITH GETST

11>> VVVVV
>> CALL GETST (BUFR2,40 TLOG)
>>
12 WRITE (LU,2) BUFR2
13>> VVVVV
>>200 FORMAT("GETST= ”,40A2)
>>
14 END

Flag/1000 summary>> 4 words flagged in &STING::JT

EXEC>>1
GETST>>2
LOGLU>>1
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In the following example, FLAG is called using only the -F language option. The output,
defaulted to the terminal, is a summary of the patterns flagged, together with the line of code
in which they were found. The comment line reference to GETST is ignored (see the full
program listing in the first example).

FLAG,SEP.6,-F,&STING::JT

LOGLU>> LU = LOGLU(Z)
EXEC>> CALL EXEC (14,1,BUFR1,40)
GETST>> CALL GETST (BUFR2,40 TLOG)

GETST>>200 FORMAT(“GETST= ”,40A2)

In the following example, FLAG is called with the -N option, but without the language option.
The output, defaulted to the terminal, is a list of the patterns flagged (including the comment
line reference to GETST), the related line of code, and the code line number.

FLAG,SEP.6,-N,&STING::JT
5>LOGLU>> LU = LOGLU@Z)
7T>EXEC>> CALL EXEC (14,1, BUFR1,40)
10>GETST>>C GET THE PARAMETER STRING WITH GETST
11>GETST>> CALL GETST (BUFR2,40 TLOG)
13>GETST>>200 FORMAT(“GETST= ”,40A2)

In the following example, FLAG is called with the -F language option to search two source files
for matches. Because two source files are specified, the -M (print source file name) is auto-
matically invoked. In this example the file &NULL::JT does not match any entries in the
patterns file SEP.6, as noted in the output.

FLAG,-F,SEP.6,&STING::JT,&NULL::JT
&STING::JT>LOGLU>> LU = LOGLU(Z)
&STING::JT>EXEC>> CALL EXEC (14,1,BUFR1,40)
&STING::JT>GETST>> CALL GETST (BUFR2,40 TLOG)
&STING::JT>GETST>>200 FORMAT(“GETST= ”,40A2)

Flag>> no words matched in &NULL::JT

8-5. LOADING FLAG

FLAG is loaded with the following load command sequence:

OP,LB
LI,=PLIB
RE,=FLAG
LI,$VMCLB
EN

Because FLAG uses EMA, it must run as large background in a mother partition. If not sized
as part of the load command sequence or assigned to a specific partition before running, it will
run in the largest available mother partition.
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8-6. EXT

EXT searches a relocatable input file, finds external references, and lists them to your
terminal or to an output file if one is specified in the command line. You can use the BREAK
key on your terminal to halt the output listing at any time.

Run EXT with the command line

EXTI[,-options],srcfile[,outfile]

where
srcfile

outfile

-options

C

Lnnn

Snn

Efile

Ffile

is the relocatable (type 5) file to be searched for external references.

is the file to accept the external references found by EXT. If this file exists,
the externals are appended to it unless the replace (-R) option is specified. If
the file does not exist, EXT creates it.

can be any of the following:

Condense the output list: separate the pattern words with spaces instead of
putting them on separate lines. This option is used only when the output is
to your terminal.

Lengthen the output line to nnn characters. The default and minimum is 80;
the maximum is 134. This option is used only when the output is to your
terminal, and forces the C option.

Scroll the output nn lines at a time. The default is 22. Use -SO for continuous
printing without prompting. This option is used only when the output is to
your terminal.

Include the name of the routine (the nam record) in which the externals are
found.

Identify entry point and external names.

Verbose mode. Provide all of the information given with the C, N, and T
options.

Replace (overwrite) the output file if it exists, instead of appending to it.

Send error messages to the named file. If the file already exists, the error
messages are appended to it; if it does not exist, EXT creates it. If this option
is omitted, error messages are displayed on your terminal.

In searching srcfile, find only the externals in the named patterns file. Ifile
In searching srcfile, ignore the externals in the named file. This file should
have the same structure as the patterns file.

If neither a patterns file nor an ignore file is named, EXT prints all externals in the source file.
If both a patterns file and an ignore file are specified, EXT prints all externals in the source file
that are named in the patterns file, less the externals in the ignore file.
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Options are specified with a leading dash, and can be placed anywhere in the command line.
EXT interprets the first argument without a leading dash as the source file name; the second,
if specified, is interpreted as the output file name. The options can be specified singly or in a
group, except that any option requiring a file name must be specified last in the group. The file
name must immediately follow the E, F, or I option letter; a space may not be used. As an
example, either of the two following command lines could be used to run EXT in verbose mode
on the source file $BHLIB, scrolling the output 11 lines at a time to your terminal screen, and
finding patterns from the file IMAGES::JT:

EXT,-VS11FIMAGES::JT,$BHLIB
EXT,$BHLIB,-V,-S11,-FIMAGES::JT

8-7. OUTPUT FORMATS

If you are using EXT to create or modify a patterns file for FLAG, run the utility with no
output format options (i.e., do not specify the C, N, T, or V options).

8-8. NO OPTIONS

Running EXT with no format options produces the following output. Note that the output is
not sorted; this is the most efficient form for comparing files for matches (using FLAG).

EXT,$BHLIB
.MPY
.DIV
.ENTR
CBYTE
LBYTE
MINO
.ENTR
.MBT
.SBT
CRETS
CLOSE

WRITF
LOCF
PURGE
RUN
.ENTR
IDRPD
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8-9. -C OPTION

The -C option output is the unsorted listing in condensed form, where information is separated
with spaces rather than appearing on separate lines.

EXT,-C,$BHLIB

.MPY .DIV .ENTR CBYTE LBYTE MINO

.ENTR MBT .SBT CRETS CLOSE WRITF LOCF PURGE RUN
.ENTR IDRPD RP NAMR EXEC IDGET RMPAR

DIV .ENTR .GOTO BLT FSTAT RDDIR LBYTE

MPY .ENTR EXEC ISHFT CLUCR NAMRT

.DIV .ENTR SBYTE WTREC

LOGLU

.ENTR EXEC OPEN CREAT CLOSE WRITF LOCF FMGER .MVW
LOGLU

EXEC LBT .SBT

NAMR .[ENTR .MVW

.ENTR LBT

.ENTR .SBT

8-10. -T OPTION
The -T option output is the unsorted listing with each external and entry point identified.

ext,$bhlib,-t
ent: KYWDS
ext: .MPY
ext: .DIV
ext: .ENTR
ext: CBYTE
ext: LBYTE
ext: MINO
ent: FMGR
ext: .ENTR
ext: .MBT
ext: .SBT

ext: LUTRU
ext: RDACT
ext: MOD

ext: ISHFT
ext: MBYTE
ext: SBYTE
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8-11. -N OPTION

The -N option identifies the routine in which each external/entry point is found. The heading is
the nam record, which gives the routine type and priority (n,nn), its size, and other informa-
tion that can vary from routine to routine.
EXT,-N,$BHLIB
KYWDS (7,99) 2024 WHH Keyword table searcher

149 words

.MPY

.DIV

.ENTR

CBYTE

LBYTE

MINO

FMGR (7,99) 2023 WHH FMGR runner
346 words
.ENTR
.MBT
.SBT
CRETS
CLOSE
WRITF
LOCF
PURGE
RUN

WILD (7,99) 2023 WHH Wildcard evaluator

913 words

.DIV

.ENTR

.GOTO

BLT

FSTAT

RDDIR

LBYTE

GETGU (7,99) 2023 WHH Get group and user id
26 words
$ESTB
.ENTR

TYPER(7,99) 2017 WHH Text typer
235 words
EXEC
.ENTR
REIO
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8-12. -V OPTION

The -V option provides all of the information included in the -N option and the -T option for
each routine, using the -C option format.

EXT,$BHLIB,-V
KYWDS (7,99) 2024 WHH Keyword table searcher

149 words

ent: KYWDS

ext: MPY .DIV .ENTR CBYTE LBYTE MINO
RUN (7,99) 2023 WHH RUN command processor

170 words

ent: RUN

ext: . ENTR IDRPD RP NAMR EXEC IDGET RMPAR
WILD (7,99) 2023 WHH Wildcard evaluator

913 words

ent: WILD

ext: .DIV .ENTR .GOTO BLT FSTAT RDDIR LBYTE

STDIO (7,99) 2023 WHH Standard I/O initialization
81 words
ent: STDIO EXIT
ext: .ENTR EXEC STDIN STDOU NAMRN PRTN

RDACT (7,99) 2023 WHH Account file reader
370 words
ent: RDACT
ext: .ENTR OPEN READF

NAMRT (7,99) 2023 WHH NAMR typing routine
20 words
ent: NAMRT
ext: .ENTR

NAMRN (7,99) 2023 WHH Get next NAMR parameter
105 words
ent: NAMRN
ext: .ENTR BLT NXPAR SBYTE NAMRU
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8-13. LOADING EXT

Load EXT with the following load command sequence:

OP,LB
SZ,28
LI,=PLIB
LI,$VMCLB
RE,=EXT
RE,=AVL2
EN

If the SZ,28 command will not load EXT, try again with a smaller size.

8-14. ERROR HANDLING

EXT normally returns the value 0 in the FMGR 1P global. If an error occurs, EXT reports the
non-zero value returned in 1P with an error message. A negative value indicates the corre-
sponding FMP error. A positive value is returned with one of the following error messages:

Ext: (1) Didn’t recognize X,X, options.
Ext: (2) Wrong file type for input <output><error><find><ignore> file NNN.

Ext: (3) Size EXT up, or use fewer entries in your find or ignore files.

The last message will appear only if EXT was loaded incorrectly, and indicates an internal
table overflow. In all cases, EXT exits after issuing the message.
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FILE TRANSPORT UTILITY

9-1. INTRODUCTION

FPORT, the file transport utility, is used in conjunction with the Applications Migration
Package (AMP/1000) to physically transport files between the HP 1000 and the HP 9000
systems.

In Export mode, FPORT writes specified files from disc to the transport medium. In Import
mode, FPORT writes files from the transport medium to disc. The files to be transported are
specified in a user-prepared transport map that is exported/imported with the files. Files can
be in either FMGR format or HP-UX format (FPORT does not support the CI hierarchical file
format).

File size, type, and record length information is exported with all FMGR files. Exported
HP-UX text files are assigned FMGR type 4. Exported HP-UX binary files are assigned FMGR
type 1. If an imported file is to be created as a FMGR file, the exported file size, FMGR file
type, and record length is used to create the file. If an imported file is to be created as an
HP-UX file, the FMGR file information is ignored.

9-2. TRANSPORT MAP

You must construct a transport map to specify all of the files to be transported and the way
they are to be treated (i.e., as FMGR files or as HP-UX files). FPORT reads this transport map
file and then exports/imports the listed files as defined.

A transport file is a series of transport specification lines, each consisting of an export file
name, an import file name (optional), and flags (optional), separated by blanks. Comments can
be included on the specification line by preceding the comment with “#”. (FPORT ignores
everything following the #.)

The following flags can be used:

-F Treat the export name as an FMGR name.
-f Treat the import name as an FMGR name.
-b Treat the file as a binary file. This flag has meaning only for HP-UX files.

Names are treated as HP-UX pathnames unless otherwise identified by a flag. If the import
name is not specified, the file is imported with the export name.

FMGR names can be specified with security code and crn, but the file type and size are ignored.

File names cannot contain embedded blanks or the “#” comment character. (Lowercase letters
in FMGR file names are shifted to uppercase before the file is referenced.)
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As an example, the following transport map might be used to move files from an HP 1000 to an
HP 9000.

# sample transport map

#

#

&prog prog.f -F #FMGR export name.

&subl lib/subl.p -F

&sub2::ml1 lib/sub2.f -F

data::50 -fF #FMGR export, import names;

#default import name

9-3. RUNNING FPORT
Run FPORT with the command lines

[RU,JFPORT,-E,tmapl[,tdev]

or
[RU,JFPORT,-I[FM],tmap[,tdev]
where
-E specifies Export mode.
-I specifies Import mode.

tmap  is the transport map file defining the files to be exported/imported.

tdev is the device LU of the external medium through which tmap and the trans-
ported files are copied. The default is to LU 8.

FM mutually exclusive flags, applicable in Import mode only:

F  Force the use of tmap as the transport map and ignore the transport map in
the transport file.

M Map only. Import only the transport map from the transport file into tmap.

FPORT -E exports the files specified by the transport map file tmap to the transport medium
tdev. If all files specified in the transport map file can be successfully opened, tmap is written
to the transport medium, then each export file is written to the medium in the order specified
by tmap.

FPORT -I imports the files specified in the transport map file tmap from the transport medium
tdev. The transport map is read from the medium into tmap on the destination disc. Tmap is
created if it does not exist, or overwritten if it exists on the disc. If all files specified by tmap
can be successfully created, each import file is read from the medium tdev in the order
specified by tmap. The import files are overwritten if they exist, or created if they do not.

If the files cannot be successfully created or opened, FPORT exits.
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9-4. TRANSPORT MEDIA

Files can be transported on flexible discs, CS/80 cartridge tapes, or 1600-bpi magnetic tape. If a
medium is not named in the command line, the default is to LU 8 (normally the magnetic tape
device). FPORT automatically rewinds tdev before and after executing.

If the medium is a flexible disc, the disc must be mounted and initialized before running
FPORT to export files. Use the following command sequence (refer to the RTE-IVB Terminal
User’s Guide for details of the FMGR commands):

:MC,lu *mount flexible disc
:IN,msc,-lu,crn,FPORT *initialize disc with id FPORT
:CR,TFILE::crn:1:-1 *create TFILE on disc
:RU,FPORT,-E,TMAP,TFILE::.crn *run FPORT in Export mode to TFILE
:DC,lu *dismount disc

9-5. LOADING FPORT

Fport is loaded with the following load command sequence:

RE,%FPORT
EN
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DISC UTILITY MAGNETIC

TAPE FORMATS || A

The ICD/MAC Disc Backup Utility Programs, LSAVE and USAVE, write a 247 word header
record at the beginning of each magnetic tape file created. If end-of-tape is reached before all
information was output, the save continues onto another tape. A new header record is written
onto the next tape. The next tape number is recorded in word 247 of the header. The

information contained in the header record is as follows:

WORDS INFORMATION
1-15 Time and date
16-75 Run string
77-238 Track map table
239-243 Subchannel track map entry
244 1 = LU2 or LU3 included
0 = LU2 or LU3 not included
245 # of LSAVE’s remad ning on the USAVE t pe
246 subchannel #
247 tape #
TAPE FORMAT
LSAVE UTILITY
HEADER RECORD 1 RECORD 2 oo RECORD N
TRACK 0 TRACK 1 TRACK N-1
EOF
USAVE UTILITY
SUBC 1 TRACK | TRACK SUBC 2 | TRACK SUBC N
HEADER 0 1 +++ | HEADER 0 + | TRACK M
EOF

NOTE

First word of each record contains:

Bit 15 = 1 Protected track
Bit 14 = 1 BAD track

Bits 0-13 Track #

A-1



The 7900 Disc Backup Utility Programs write a 140 word header record at the beginning of
every magnetic tape file created. If end of tape is reached before a file is completely written out
by the on-line or off-line utility, it is continued at the beginning of another tape with the
header record written out first. This header record contains the same information as the one
written on Tape 1 except that tape # information is changed. The information contained in the
header record is as follows:

WORDS

1-36
37
38

39

40

41

42

43-140

INFORMATION
FILE ID (title)

TAPE #
Disc Type
On-line: 1 = LU save Off-line: —1 = not used
2 = UNIT save —2 = UNIT save
3 = not used —3 = FROM-TO save

Each data record has the

0 = LU2 not included

1 = LU2 included

0 = RTE Disc

1 = DOS Disc

2 = neither

0 = 2048 word record size; 1 = 6144 word record size

Track map information

following format:

WO W1 2048 or 6144 words — DATA
WO - bits 0-14 = subchannel #
bit 15 = 0 if source track not write protected
= 1 if source track is write protected
W1 - bits 0-14 = logical track # (relative to first track in subchannel)
bit 15 = 0 if successful write

1 if data could not be written out successfully



UTILITY PROGRAM TYPES

The utility programs described in this manual should be one of the types listed in Table B-1 to
assure proper operation. Refer to the RTE-IVB Programmers Reference manual for an expla-

nation of program types.

Table B-1. RTE-IVB Utility Program Types

DEFAULT TYPE TYPE 1 TYPE 1 TYPE 2 TYPE 3 TYPE 4
PROGRAM (if loaded at without with SSGA
system generation) Table Area Il Table Area Il REQUIRED
LSAVE 4 YES YES YES YES YES NO
USAVE 4 YES YES YES YES YES NO
RESTR 4 YES YES YES YES YES NO
LCOPY 4 YES YES YES YES YES NO
FORMT 3 YES YES YES YES YES NO
SAVE 3 NO NO YES YES NO NO
RESTOR 3 NO NO YES YES NO NO
COPY 3 NO NO YES YES NO NO
VERFY 3 NO NO YES YES YES NO
SAFD 3 NO NO YES YES NO NO

B-1/B-2
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Cable: HEWPARD Melbourne
A.CM,CP.EMS P

Perth, Western Australia
Office

Hewlett-Packard Austalia Pty.Ltd.
141 Stirling Highway

NEDLANDS, W.A. 6009

Tel: 386-5455

Telex: 93859

Cable: HEWPARD Perth
A.CM,CS.EMS,P

Sydney, New South Wales
Office

Hewlett-Packard Australia Pty.Ltd.
17-23 Talavera Road

NORTH RYDE, N.SW. 2113

P.0. Box 308

Tel: 887-1611

Telex: 21561

Cable: HEWPARD Sydney
A,CM,CP E MS,P

AUSTRIA
Hewlett-Packard Ges.m.b.h.
Grottenhofstrasse 94
Verkaufsburo Graz

8052 GRAZ

Tel: 21-5-66

Telex: 32375

CMC*E*

Hewleti-Packard Ges.m.b.h.
Wehiistrasse 29

P.0. Box 7

A-1205 VIENNA

Tel: (222) 35-16-210
Telex: 135823/135066
A.CM,CP.EMS P

BAHRAIN
Green Salon
P.0. Box 557
BAWRAIN

Tel: 5503
Telex: 88419
P

SALES & SUPPORT OFFICES

Arranged alphabetically by country

Wael Pharmacy

P.0. Box 648
BAHRAIN

Tel: 54886, 56123
Telex: 8550 WAEL GJ
M

BELGIUM

Hewleti-Packard Belgium S.A./N.V.
Bivd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A,CM,CP.EMP P

BRAZIL

Hewilett-Packard do Brasil l.e.C.
Ltda.

Alameda Rio Negro, 750
ALPHAVILLE 06400 Barueri SP
Tel: 421-1311

Telex: 011 23602 HPBR-BR
Cable: HEWPACK Sao Paulo
A,.CM,CP.E MS

Hewlett-Packard do Brasil I.e.C.
Lida.

Avenida Epitacio Pessoa, 4664
22471 RIO DE JANEIRO-RJ

Tel: 286-0237

Telex: 021-21905 HPBR-BR
Cable: HEWPACK Rio de Janeiro
ACMEMSP*

BURUNDI
Typomeca S.P.R.L.
B.P. 553
BUJUMBURA

Tel: 2659

P

CANADA

Alberta

Hewlett-Packard (Canada) Ltd.
210, 7220 Fisher Street S.E.
CALGARY, Alberta T2H 2H8
Tel: (403) 253-2713

Telex: 610-821-6141
ACM,CP.E* MSP"

Hewlett-Packard (Canada) Ltd.
11620A- 168th Street
EDMONTON, Alberta T5M 3T9
Tel: (403) 452-3670

Telex: 610-831-2431
ACM,CP.EMSP*

British Columblia
Hewlett-Packard (Canada) Ltd.
10691 Shellbridge Way
RICHMOND, British Columbia
V6X 2W7

Tel: (604) 270-2277

Telex: 610-922-5059
ACM,CP,E* MSP*

Manitoba

Hewilett-Packard (Canada) Ltd.
380-550 Century Street
WINNIPEG, Manitoba R3H 0Y 1
Tel: (204) 786-6701
ACM,CSEMSP*

Nova Scotia

Hewlett-Packard (Canada) Ltd.
P.0. Box 931

900 Windmill Road

DARTMOUTH, Nova Scotia B2Y 326
Tel: (902) 469-7820

Telex: 610-271-4482

CM,CP,E* MS,P*

Ontario

Hewlett-Packard (Canada) Ltd.
552 Newbold Street

LONDON, Ontario N6E 2S5

Tel: (519) 686-9181

Telex: 610-352-1201
ACM,CSE* MSP*

Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430

Telex: 610-492-4246
A.CM,CPEMPP

Hewlett-Packard (Canada) Ltd.
1020 Morrison Drive

OTTAWA, Ontario K2H 8K7
Tel: (613) 820-6483

Telex: 610-563-1636
ACM,CPE* MSP*

Quebec

Hewilett-Packard (Canada) Lid.
17500 South Service Road
Trans-Canada Highway
KIRKLAND, Quebec H9J 2M5
Tel: (514) 697-4232

Telex: 610-422-3022
A,CM,CP.EMPP*

CHILE

Jorge Caicagni y Cia. Ltoa.
Arturo Burhle 065
Casilla 16475
SANTIAGO 9

Tel: 220222

Telex: JCALCAGNI
ACMEM

Olympia (Chile) Ltd.
Rodrico de Araya 1045
Casilla 256-V
SANTIAGO 21

Tel: 25-50-44

Telex: 40-565

CP

COLOMBIA
Instrumentacion

H. A. Langebaek & Kier S.A.
Apartado Aéreo 6287
BOGOTA 1, D.E.
Carrera 7 No. 48-75
BOGOTA, 2 D.E.

Tel: 287-8877

Telex: 44400

Cabie: AARIS Bogola
ACMEMP

COSTA RICA

Cientifica Costarricense S.A.
Avenida 2, Calle 5

San Pedro de Montes de Oca
Apartado 10159

SAN JOSE

Tel: 24-38-20, 24-08- 19
Telex: 2367 GALGUR

Cable: GALGUR

CMEM

CYPRUS

Teferexa Ltd.

P.O. Box 4809

14C Stassinos Avenve
NCOSU

Tel: 45628

Telex: 2894

EMP

CZECHOSLOVAKIA
Hewlett-Packard

Obchoani Zastupiteistvi v CSSR
Post. schranka 27

CS-118 01 PRAHA 011

Tel: 66-296

Telex: 121353 IHC

]
&

DENMARK
Hewlett-Packard A/S
Datavej 52

DK-3460 BIRKEROD
Tel: (02) 81-66-40
Telex: 37409 hpas dk
A.CM.CPEMS,P
Hewlett-Packard A/S
Navervej 1

DK-8600 SILKEBORG
Tel: (06) 82-71-66
Telex: 37409 hpas dk
CM,CSE

ECUADOR

CYEDE Cia. Ltoa.

P.0. Box 6423 CCI
Avenida Eloy Alfaro 1749
oo

Tel: 450-975, 243-052
Telex: 2548 CYEDE ED
Cable: CYEDE-Quito
ACMEP

Hospitalar S.A.

Casilla 3590

Robles 625

ourro

Tel: 545-250, 545-122
Cable: HOSPITALAR-Quito
M

EGYPT

Samitro

Sami Amin Trading Office
18 Abdel Aziz Gawish
ABDINE-CAIRO

Tel: 24-932

P

International Engineering Associates
24 Hussein Hegazi Street
Kasr-el-Aini

CAIRO

Tel: 23-829

Telex: 93830

EM

Informatic For Computer Systems
22 Talaa! Harb Street

CAIRO

Tel: 759006

Telex: 93938 FRANK UN

c

EL SALVADOR
IPESA

Boukevard de los Heroes
Edificio Sarah 1148
SAN SALYADOR

Tel: 252787
ACCMEP

FINLAND
Hewilett-Packard Oy
Revontulentie 7
SF-02100 ESPOO 10
Tel: (90) 455-0211
Telex: 121563 hewpa sf
A,CM,CPEMSP

FRANCE
Hewlett-Packard France
Le Ligoures

Bureau de Vente de
Aix-en-Provence

Place Romée de Villeneuve
F-13090 AIX-EN-PROVENCE
Tel: (42) 59-41-02

Telex: 410770F
ACM,CSEMSP*



(2]
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

FRANCE (Cont.)
Hewlett-Packard France
Boite Postale No. 503
F-25026 BESANCON

28 Rue de la Republique
F-25000 BESANCON

Tel: (81) 83-16-22

CM

Hewilett-Packard France
Bureau de Vente de Lyon
Chemin des Mouilles
Boite Postale No. 162
F-69130 ECULLY Cédex
Tel: (78) 33-81-25
Telex: 310617F
A,CM,CP.E MP

Hewilett-Packard France
Immeuble France Evry
Tour Lorraine
Boulevard de France
F-91035 EVRY Cédex
Tel: (60) 77-96-60
Telex: 6923 15F

CME

Hewilett-Packard France

5th Avenue Raymond Chanas
F-38320 EYBENS

Tel: (76) 25-81-41

Telex: 980124 HP GRENOB EYBE
CM,CS

Hewlett-Packard France
Batiment Ampére

Rue de la Commune de Paris
Boite Postale 300

F-93153 LE BLANC MESNIL
Tel: (01) 865-44-52

Telex: 211032F
CM,CP.E.MS
Hewlett-Packard France

Le Montesquieu

Avenue du President JF Kennedy
F-33700 MERIGNAC

Tel: (56) 34-00-84

Telex: 550 105F
CM,CP.E.MS
Hewlett-Packard France

32 Rue Lothaire

F-57000 METZ

Tel: (87) 65-53-50

CM.CS

Hewlett-Packard France
F-91947 Les Ulis CédexORSAY
Tel: (1) 907-78-25

Telex: 600048F
A,CM,CP.EMPP
Hewlett-Packard France
Paris Porte-Maillot 13, 15 25
Boulevard De L'Amiral Bruix
F-75782 PARIS Cédex 16
Tel: (01) 502-12-20

Telex: 613663F
CM,CP.MS,P
Hewilett-Packard France

2 Aliee de la Bourgonette
F-35100 RENNES

Tel: (99) 51-42-44

Telex: 740912F
CM,CS.EMSP*
Hewlett-Packard France

4 Rue Thomas Mann

Boite Postale 56

F-67200 STRASBOURG

Tel: (88) 28-56-46

Telex: 89014 1F
CM,CS,EMSP*

Hewlett-Packard France
20 Chemin de la Cépiére
F-31081 TOULOUSE Cédex
Tel: (61) 40-11-12

Telex: 531639F
ACM,CSEP*
Hewlett-Packard France
Bureau de Vente de Lille
Immeuble Péricentre

Rue Van Gogh

F-59650 VILLENEUVE D'ASQ
Tel: (20) 91-41-25

Telex: 160124F
CM,CS,EMSP*

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Technisches Buro Berlin
Keithstrasse 2-4

D- 1000 BERLIN 30

Tel: (030) 24-90-86

Telex: 018 3405 hpbin d
ACMCSEXMP
Hewilett-Packard GmbH
Technisches Buro Bublingen
Herrenberger Strasse 110
D-7030 BOBLINGEN

Tel: (07031) 667-1

Telex: 07265739 bbn or 07265743

A,CM,CP E MP P
Hewilett-Packard GmbH
Technisches Buro Dusseldorf
Emanuel-Leutze-Strasse 1
D-4000 DUSSELDORF

Tel: (0211) 5971-1

Telex: 085/86 533 hpdd d
ACM,CP.EMSP
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Postfach 560 140

D-6000 FRANKFURT 56

Tel: (0611) 50-04-1

Telex: 04 13249 hpffm d
A,CM,CPEMPP
Hewlett-Packard GmbH
Technisches Buro Hamburg
Kapstadtring 5

D-2000 HAMBURG 60

Tel: (040) 63804-1

Telex: 21 63 032 hphh d
A,CM,CPEMSP
Hewlett-Packard GmbH
Technisches Buro Hannover
Am Grossmarkt 6

D-3000 HANNOVER 91

Tel: (0511) 46-60-01
Telex: 092 3259
A,CM,CSEMSP
Hewlett-Packard GmbH
Technisches Buro Mannheim
Rosslauer Weg 2-4
D-6800 MANNHEIM

Tel: (621) 70050

Telex: 0462105

ACE

Hewlett-Packard GmbH
Technisches Buro Neu Uim
Messerschmittstrasse 7
D-7910 NEU ULM

Tel:

Telex:

CE

Hewlett-Packard GmbH
Technisches Buro NUrnberg
Neumeyerstrasse 90
D-8500 NURNBERG

Tel: (0911) 56-30-83
Telex: 0623 860
CM,CS,EMSP

Hewlett-Packard GmbH
Technisches Buro Munchen
Eschenstrasse 5

D-8021 TAUFKIRCHEN

Tel: (089) 6117-1

Telex: 0524985
A,CM,CP.EMSP

GREAT BRITAIN
Hewlett-Packard Ltd.
Trafalgar House
Navigation Road
ALTRINCHAM

Chesire WA14 1NU
Tel: (061) 928-6422
Telex: 668068
ACEM
Hewlett-Packard Lid.
Oakfield House, Oakfield Grove
Clifton

BRISTOL BS8 2BN

Tel: 36806

Telex: 444302

P

Hewilett-Packard Ltd.
14 Wesley Street
CASTLEFORD
Yorkshire WF10 1AE
Tel: (0977) 550016
Telex: 5557355

c

Hewilett-Packard Ltd.
Fourier House
257-263 High Street
LONDON COLNEY
Herts., AL2 1HA
Tel: (0727) 24400
Telex: 1-8952716
CE

Hewlett-Packard Ltd
Tradax House, St. Mary's Walk
MAIDENHEAD
Berkshire, SL6 1ST
Tel: (0628) 39151
EP

Hewilett-Packard Ltd.
308/314 Kings Road
READING, Berkshire
Tel: 61022

Telex: 84-80-68
CM,P

Hewilett-Packard Ltd.
Quadrangle

106-118 Station Road
REDHILL, Surrey

Tel: (0737) 68655
Telex: 947234 CE
Hewlett-Packard Ltd.
Westminster House
190 Stratford Road
SHIRLEY, Solihull

Wes! Midiands B90 3BJ
Tel: (021) 7458800
Telex: 339105

[4

Hewlett-Packard Ltd.
King Street Lane
WINNERSH, Wokingham
Berkshire RG11 5AR
Tel: (0734) 784774
Telex: 847178
ACEM

GREECE

Koslas Karaynnis

8 Omirou Street

ATHENS 133

Tel: 32-30-303, 32-37-371
Telex: 21 59 62 RKAR GR
EMP

“Plaiso”

G. Gerados

24 Stournara Street
ATHENS

Tel: 36-11-160
Telex: 21 9492

P

GUATEMALA

IPESA

Avenida Reforma 3-48

Zona 9

GUATEMALA CITY

Tel: 316627, 314786, 664715
Telex: 4192 Teletro Gu
ACCMEMP

HONG KONG

Hewilett-Packard Hong Kong, Ltd.

G.P.0. Box 795

5th Floor, Sun Hung Kai Centre
30 Harbour Road

HONG KONG

Tel: 5-8323211

Telex: 66678 HEWPA HX
Cable: HP ASIA LTD Hong Kong
ECPP

Schmidt & Co. (Hong Kong) Ltd.
Wing On Centre, 28th Fioor
Connaught Road, C.

HONG KONG

Tel: 5-455644

Telex: 74766 SCHMX HX

AM

ICELAND

Elding Trading Company Inc.
Hafnarnvoli- Tryggvagotu
P.0. Box 895

I1S-REYKJAVIK

Tel: 1-58-20, 1-63-03

M

INDIA

Blue Star Ltd.
Bhavaeep

Stadium Road
AHMEDABAD 380 014
Tel: 42932

Telex: 012-234
Cable: BLUEFROST
E

Blue Star Ltd.

11 Magarath Road
BANGALORE 560 025
Tel: 55668

Telex: 0845-430
Cable: BLUESTAR
ACM,.CE

Blue Star Ltd.
Band Box House
Prabhadevi
BOMBAY 400 025
Tel: 422-3101
Telex: 011-3751
Cable: BLUESTAR
AM

Blue Star Ltd.
Sahas

414/2 Vir Savarkar Marg
Prabhadevi
BOMBAY 400 025
Tel: 422-6155
Telex: 011-4093
Cable: FROSTBLUE
ACMCEM

Blve Star Ltd.

7 Hare Street
CALCUTTA 700 001
Tel: 12-01-31
Telex: 021-7655
Cable: BLUESTAR
AM

Blue Star Ltd.

Meenak shi Mandiram
XXXXV/1379-2 M. G. Road
COCHIN 682-016

Tel: 32069

Telex: 085-514

Cable: BLUESTAR

e

Blue Star Ltd.

133 Kodambakkam High Road
MADRAS 600 034

Tel: 82057

Telex: 041-379

Cable: BLUESTAR

AM

Blue Star Ltd.

Bhandari House, 7th/8th Floors
91 Nehru Place

NEW DELHI 110 024

Tel: 682547

Telex: 031-2463

Cable: BLUESTAR
ACM.CEM

Blue Star Lid.

1-1-117/1 Sarojini Devi Road
SECUNDERABAD 500 033
Tel: 70126

Telex: 0155-459

Cable: BLUEFROST

AE

Blue Star Lid.

T.C. 7/603 Poornima
Maruthankuzhi
TRIVANDRUM 695 013
Tel: 65799

Telex: 0884-259

Cable: BLUESTAR

E

INDONESIA

BERCA Indonesia P.T.
P.0.Box 496/Jkt.

Jin. Abaul Muis 62
JAKARTA

Tel: 373009

Telex: 31146 BERSAL IA
Cable: BERSAL JAKARTA
ACEMP

BERCA Indonesia P.T.

P.0. Box 174/Sby.

J.L. Kutei No. 11
SUBAEE-SURABAYA

Tel: 68172

Telex: 31146 BERSAL SD
Cable: BERSAL-SURABAYA
A EMP

IRAQ

Hewlett-Packard Trading S.A.
Mansoor City 98/3/7
BAGHDAD

Tel: 551-49-73

Telex: 2455 HEPAIRAQ IK
cp

IRELAND
Hewlett-Packard Ireland Ltd.
Kestrel House
Clanwilliam Court
Lower Mount Street
DUBLIN 2, Eire

Tel: 680424, 680426
Telex: 30439
ACCMEMP

Cardiac Services Lid.
Kilmore Road

Artane

DUBLIN 5, Eire

Tel: (01) 351820
Telex: 30439

M



ISRAEL

Electronics Engineering Division
Molorola Israel Ltd.

16 Kremenetski Street

P.0. Box 25016

TEL-AVIV 67899

Tel: 338973

Telex: 33569 Molil IL

Cable: BASTEL Tel-Aviv
ACMCEMP

ITALY

Hewlett-Packard Htaliana S.p.A.
Traversa 99C

Giulio Petrone, 19

1-70124 BARI

Tel: (080) 41-07-44

M

Hewlett-Packard ltaliana S.p.A.
Via Martin Luther King, 38/111
1-40132 BOLOGNA

Tel: (051) 402394

Telex: 511630

CM,CS,E.MS

Hewilett-Packard ltaliana S.p.A.
Via Principe Nicola 43G/C
1-95126 CATANIA

Tel: (095) 37-10-87

Telex: 970291

cP

Hewlett-Packard ltaliana S.p.A.
Via G. Di Vittorio 9

1-20063 CERNUSCO SUL NAVLIGLIO
Tel: (2) 903691

Telex: 334632
A,CM,CP.E,MP,P
Hewilett-Packard Italiana S.p.A.
Via Nuova san Rocco A
Capodimonte, 62/A

1-80131 NAPOLI

Tel: (081) 7413544
ACMCSE

Hewletl-Packard Italiana S.p.A.
Viale G. Modugno 33

1-16156 GENOVA PEGLI

Tel: (010) 68-37-07 E.C

Hewlett-Packard Italiana S.p.A.
Via Turazza 14

1-35100 PADOVA

Tel: (49) 664888

Telex: 430315

A.CM,CSEMS

Hewlett-Packard ltaliana S.p.A.
Viale C. Pavese 340

1-00144 ROMA

Tel: (06) 54831

Telex: 610514
A,CM,CSEMS,P*
Hewlett-Packard ltaliana S.p.A.
Corso Giovanni Lanza 94
1-10133 TORINO

Tel: (011) 682245, 659308
Telex: 221079

CM,CSE

JAPAN
Yokogawa-Hewiletl-Packard Ltd.
Inoue Building

1348-3, Asahi-cho

ATSUGI, Kanagawa 243

Tel: (0462) 24-0451

CMC*E
Yokogawa-Hewlett-Packard Ltd.
3-30- 18 Tsuruya-cho
Kanagawa-ku, Yokohama-Shi
KANAGAWA, 221

Tel: (045) 312-1252

Telex: 382-3204 YHP YOK
CM,CSE

Yokogawa-Hewletl-Packard Ltd.
Sannomiya-Daiichi Seimei-Bidg. 5F
69 Kyo-Machi lkuta-Ku

KOBE CITY 650 Japan

Tel: (078) 392-4791

CE

Yokogawa-Hewilett-Packard Ltd.
Kumagaya Asahi Yasoji Bidg 4F
4-3 Chome Tsukuba
KUMAGAYA, Saitama 360

Tel: (0485) 24-6563

CM,CSE

Yokogawa-Hewilett-Packard Lid.
Mito Mitsui Building

4-73, San-no-maru, 1-chome
MITO, Ibaragi 310

Tel: (0292) 25-7470

CM,CSE
Yokogawa-Hewilett-Packard Ltd.
Sumitomo Seimei Bldg.

11-2 Shimo-sasajima-cho
Nakamura-ku

NAGOYA, Aichi 450

Tel: (052) 581-1850
CM,CSE.MS
Yokogawa-Hewlett-Packard Ltd.
Chuo Bidg., 4th Floor

5-4-20 Nishinakajima, 5-chome
Yodogawa-ku, Osaka-shi
0SAKA, 532

Tel: (06) 304-6021

Telex: YHPOSA 523-3624
ACM,CPEMPP*
Yokogawa-Hewlett-Packard Ltd.
29-21 Takaido-Higashi 3-chome
Suginami-ku TOKYO 168

Tel: (03) 331-6111

Telex: 232-2024 YHPTOK
A,CM,CP.EMPP*

JORDAN

Mouasher Cousins Company
P.0. Box 1387

AMMAN

Tel: 24907, 39907

Telex: 21456 SABCO JO
EMP

KOREA

Samsung Electronics
4759 Shinkil, 6 Dong
Youngdeungpo-Ku,

Tel: 8334311, 8334312
Telex: SAMSAN 27364
ACEMP

KUWAIT

Al-Khalidya Trading & Contracting
P.O. Box 830 Safat
KUWAIT

Tel: 42-4910, 41-1726
Telex: 2481 Areeg k!
AEM

Photo & Cine Equipment
P.0. Box 270 Safat
Kuwait

Tel: 42-2846, 42-3801
Telex: 2247 Matin

P

LUXEMBOURG
Hewleti-Packard Beigium S.A./N.V.
Bivd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A.CM,CP.E,MP P

SALES & SUPPORT OFFICES

Arranged alphabetically by country

MALAYSIA

Hewlett-Packard Sales (Malaysia)
Sdn. Bhd.

Suite 2.21/2.22

Bangunan Angkasa Raya

Jalan Ampang

KUALA LUMPUR

Tel: 483544

Telex: MA31011

ACPEMP*

Protel Engineering

Lot 319, Satok Rd.

P.0. Box 1917
KUCHING, SARAWAK

Tel: 535-44

Telex: MA 70904 Promal
Cable: Proteleng

AEM

MEXICO

Hewlett-Packard Mexicana, S.A. de
CV.

Avenida Periferico Sur No. 6501
Tepepan, Xochimilco

MEXICO CITY 23, D.F.

Tel: (905) 676-4600

Telex: 017-74-507

ACPEMSP

Hewlett-Packard Mexicana, S.A. de
Cv.

Rio Volga 600

Colonia del Valle

MONTERREY, N.L.

Tel: 78-42-93, 78-42-40, 78-42-41
Telex: 038-410

cs

MOROCCO
Dolbeau

81 rue Karatchi
CASABLANCA

Tel: 3041-82, 3068-38
Telex: 23051, 22822
E

Gerep

2 rve d'Agadir

Boite Postale 156
CASABLANCA

Tel: 272093, 272095
Telex: 23 739

P

NETHERLANDS
Hewlett-Packard Nederland B.V.
Van Heuven Goedhartiaan 121
NL 1181KK AMSTELVEEN

P.0. Box 667

NL1080 AR AMSTELVEEN

Tel: (20) 47-20-21

Telex: 13 216

A.CM,CP.EMP P
Hewlett-Packard Nederland B.V.
Bongerd 2

NL 2906VK CAPPELLE, A/D ljessel
P.0. Box 41

NL2900 AA CAPELLE, ljssel

Tel: (10) 51-64-44

Telex: 21261 HEPAC NL
ACM,CP

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
169 Manukau Road

P.0. Box 26-189

Epsom, AUCKLAND

Tel: 68-7159

Cable: HEWPACK Auckland
CM,CSEP*

Hewlett-Packard (N.Z.) Ltd.
4-12 Cruickshank Street
P.0. Box 9443

Kilbirnie, WELLINGTON 3

Tel: 877-199

Cable: HEWPACK Wellington
CM,CP.EP

Northrop Instruments & Systems
Lid.

Eden House, 44 Khyber Pass Road
P.0. Box 9682

Newmarket, AUCKLAND

Tel: 794-091

AM

Northrop Instruments & Systems
Lid.

Terrace House, 4 Oxford Terrace
P.0. Box 8388

CHRISTCHURCH

Tel: 64-165

AM

Northrop Instruments & Systems
Ltd.

Sturdee House

85-87 Ghuznee Street

P.0. Box 2406

WELLINGTON

Tel: 850-091

Telex: NZ 3380

AM

NIGERIA

The Electronics Instrumentations
Ltd.

N6B/S70 Oyo Road

Oluseun House

P.M.B. 5402

1BADAN

Tel: 461577

Telex: 31231 TEIL NG

AEMP

The Electronics Instrumentations
Lid.

144 Agege Motor Road, Mushin
P.0. Box 6645

Mushin, LAGOS

AEMP

NORTHERN IRELAND
Cardiac Services Company
95A Finaghy Road South
BELFAST BT 10 OBY

Tel: (0232) 625-566

Telex: 747626

M

NORWAY
Hewilett-Packard Norge A/S
Folke Bernadottesvei 50
P.0. Box 3558

N-5033 FYLLINGSDALEN (BERGEN)
Tel: (05) 16-55-40

Telex: 16621 hpnas n
CM,CS,E

Hewilett-Packard Norge A/S
Oesterndalen 18

P.0. Box 34

N-1345 OESTERAAS

Tel: (02) 17-11-80

Telex: 16621 hpnas n
A*,CM,CP.EMS P

OMAN

Khimjl Ramdas

P.0. Box 19

MUSCAT

Tel: 72-22-17, 72-22-25

Telex: 3289 BROKER MB MUSCAT
P

2]
&

PAKISTAN

Mushko & Company Ltd.
10, Bazar Road

Sector G-6/4

ISLAMABAD

Tel: 28624

Cable: FEMUS Rawalpindi
AEM

Mushko & Company Ltd.
Oosman Chambers
Abaullah Haroon Road
KARACHI 0302

Tel: 511027, 512927
Telex: 2894 MUSHKO PW
Cable: COOPERATOR Karachi
AEMP*

PANAMA

Electrénico Balboa, S.A.
Apartado 4929

Panama 5

Calle Samuel Lewis
Edificio "Alfa” No. 2
CIUDAD DE PANAMA

Tel: 64-2700

Telex: 3480380

Cable: ELECTRON Panama
ACMEMP

Foto Internacional, S.A.
P.0. Box 2068

Free Zone of Colon
COLON 3

Tel: 45-2333

Telex: 3485126

Cable: IMPORT COLON/Panama
P

PERU

Cémpania Electro Médica S.A.
Los Flamencos 145, San Isidro
Casilla 1030

LIMA 1

Tel: 41-4325

Telex: Pub. Booth 25424 SISIDRO
Cable: ELMED Lima

ACMEMP

PHILIPPINES

The Online Advanced Systems
Corporation

Rico House, Amorsolo Cor. Herrera
Street

Legaspi Village, Makati

P.0. Box 1510

Melro MANILA

Tel: 85-35-81, 85-34-91, 85-32-21
Telex: 3274 ONLINE

ACEM

Electronic Specialists and
Proponents Inc.

690-8 Epifanio de los Santos
Avenue

Cubao, QUEZON CITY

P.0. Box 2649 Manila

Tel: 98-96-81, 98-96-82, 98-96-83
Telex: 742-40287

P

POLAND

Buro Informasji Technicznej
Hewilett-Packard

Ul Stawki 2, 6P

PLOO0-950 WARSZAWA

Tel: 39-59-62, 39-67-43
Telex: 812453 hepa pl
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

PORTUGAL
Telectra-Empresa Técnica de
Equipmentos Eléctricos S.a.r.l.
Rua Rodrigo da Fonseca 103
P.0. Box 2531

P-LISBON 1

Tel: (19) 68-60-72

Telex: 12598

ACEP

Mundinter

Intercambio Mundial de Comércio
S.arl

P.O. Box 2761

Avenida Antonio Augusto de Aguiar
138

P-LISBON

Tel: (19) 53-21-31, §3-21-37
Telex: 16691 munter p

M

PUERTO RICO
Hewlett-Packard Puerto Rico
P.0. Box 4407

CAROLINA, Puerto Rico 00630
Calle 272 Edificio 203

Urb. Country Club

RIO PIEDRAS, Puerto Rico 00924
Tel: (809) 762-7255

Telex: 345 0514

ACP

QATAR

Nasser Trading & Coniracting
P.0. Box 1563

DOHA

Tel: 22170

Telex: 4439 NASSER

M

Scilecharabia

P.O. Box 2750
I'DOHA

Tel: 329515

Telex: 4806 CMPARB
P

ROMANIA

Hewlelt-Packard Reprezentanta
Boulevard Nicolae Baicescu 16
BUCUREST!

Tel: 130725

Telex: 10440

SAUDI ARABIA

Modern Electronic Establishment
P.0. Box 193

AL-KHOBAR

Tel: 44-678, 44-813

Telex: 670136

Cable: ELECTA AL-KHOBAR
CEMP

Modern Electronic Establishment
P.0. Box 1228, Baghdadiah Street
JEDDAH

Tel: 27-798

Telex: 401035

Cable: ELECTA JEDDAH

CEMP

Modern Electronic Establishment
P.O. Box 2728

RIYADH

Tel: 62-596, 66-232

Telex: 202049

CEMP

SCOTLAND
Hewlett-Packard Lid.
Royal Bank Buildings
Swan Street

BRECHIN, Angus, Scotland
Tel: 3101, 3102

CM.CS

Hewlett-Packard Ltd.
SOUTH QUEENSFERRY
West Lothian, EH30 9TG
GB-Scotland

Tel: (031) 3311000
Telex: 72682

ACMEM

SINGAPORE
Hewlett-Packard Singapore (Pty.)
Ltd.

P.0. Box 58 Alexandra Post Office
SINGAPORE, 9115

6th Floor, Inchcape House
450-452 Alexandra Road
SINGAPORE 0511

Tel: 631788

Telex: HPSGSO RS 34209
Cable: HEWPACK, Singapore
ACP.EMSP

SOUTH AFRICA
Hewilett-Packard South Atrica (Pty.)
Ltd.

P.0. Box 120

Howard Place

Pine Park Center, Forest Drive,
Pinelands

CAPE PROVINCE 7450

Tel: 53-7955, 53-7956, 53-7957
Telex: 57-0006

ACM,CSEMSP

Hewlett-Packard South Africa (Pty.)
Lid.

P.0. Box 37066

Overport

DURBAN 4067

Tel: 28-4178, 28-4179, 28-4110
CM.CS

Hewlett-Packard South Africa (Pty.)
Lid.

P.0. Box 33345

Glenstantia 0010 TRANSVAAL

1st Floor East

Constantia Park Ridge Shopping
Centre

Constantia Park

PRETORIA Tel: 98-1126 or 98-1220
Telex: 32163

CE

Hewlett-Packard South Africa (Pty.)
Ltd.

Daphny Street

Private Bag Wendywood

SANDTON 2144

Tel: 802-5111, 802-5125

Telex: 89-84782

Cable: HEWPACK Johannesburg
A.CM,CPEMSP

SPAIN

Hewlett-Packard Espafiola S.A.
c/Entenza, 321

E-BARCELONA 29

Tel: (3) 322-24-51, 321-73-54
Telex: 52603 hpbee
A.CM,CP.EMS,P
Hewlett-Packard Espafiola S.A.
c/San Vicente S/N

Edificio Albia II,7 B

E-BILBAO 1

Tel: (944) 423-8306, 423-8206
A,CM.EMS

Hewlett-Packard Espafola S.A.
Calle Jerez 3

E-MADRID 16

Tel: 458-2600

Telex: 23515 hpe
A.CM.E MP P

Hewlett-Packard Espafiola S.A.
Colonia Mirasierra

Edificio Juban

c/o Costa Brava 13, 2.
E-MADRID 34

Tel: 734-8061, 734-1162
CM,CP |

Hewlett-Packard Espafiola S.A.
Av Ramén y Cajal 1-9

Edificio Sevilla 1,

E-SEVILLA §

Tel: 64-44-54, 64-44-58
Telex: 72933

A,CM,CSMS,P

Hewiett-Packard Espafiola S.A.
C/Ramon Gordilio, 1 (Entlo.3)
E-VALENCIA 10

Tel: 361-1354, 361-1358
CM,CS,P

SWEDEN

Hewlett-Packard Sverige AB
Enighetsvigen 3, Fack

P.0. Box 20502

S-16120 BROMMA

Tel: (08) 730-0550

Telex: (854) 10721 MESSAGES
Cable: MEASUREMENTS
STOCKHOLM

A.CM,CPEMS,P
Hewlett-Packard Sverige AB
Sunnanvagen 14K

§-22226 LUND

Tel: (46) 13-69-79

Telex: (854) 10721 (via BROMMA
office)

CM.CS

Hewlett-Packard Sverige AB
Vastra Vintergatan 9

S$-70344 OREBRO

Tel: (19) 10-48-80

Telex: (854) 10721 (via BROMMA
office)

CM,CS

Hewlett-Packard Sverige AB
Frotallisgatan 30

S-42132 VASTRA-FROLUNDA

Tel: (031) 49-09-50

Telex: (854) 10721 (via BROMMA
office)

CM,CSE,P

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Clarastrasse 12

CH-4058 BASLE

Tel: (61) 33-59-20

ACM

Hewilett-Packard (Schweiz) AG
47 Avenue Blanc

CH-1202 GENEVA

Tel: (022) 32-30-05, 32-48-00
CM,CP

Hewlett-Packard (Schweiz) AG
29 Chemin Chéteau Bloc
CH-1219 LE LIGNON-Geneva
Tel: (022) 96-03-22

Telex: 27333 hpag ch

Cable: HEWPACKAG Geneva
ACMEMSP

Hewlett-Packard (Schweiz) AG
Zurcherstrasse 20

Alimend 2

CH-8967 WIDEN

Tel: (57) 50-111

Telex: 59933 hpag ch

Cable: HPAG CH
A,CM,CPEMS,P

SYRIA

General Electronic Inc.

Nuri Basha-Ahnat Ebn Kays Street
P.0. Box 5781

DAMASCUS

Tel: 33-24-87

Telex: 11215 ITIKAL

Cable: ELECTROBOR DAMASCUS
E

Sawah & Co.

Place Azmé

Boite Postale 2308
DAMASCUS

Tel: 16-367, 19-697, 14-268
Telex: 11304 SATACO SY
Cable: SAWAH, DAMASCUS
M

TAIWAN

Hewlett-Packard Far East Lid.
Kaohsiung Branch

68-2, Chung Cheng 3rd Road
Shin Shin, Chu

KAOHSIUNG

Tel: 24-2318, 26-3253
CS,EMS,P

Hewlett-Packard Far East Ltd.
Taiwan Branch

5th Floor

205 Tun Hwa North Road
TAIPEI

Tel:(02) 751-0404
Cable:HEWPACK Taipei
ACPEMSP

Hewlett-Packard Far East Ltd.
Taichung Branch

#33, Cheng Yih Street

10th Floor, Room 5
TAICHUNG

Tel: 289274

Ing Lih Trading Co.

3rd Floor 18, Po-la Road
TAIPE!

Tel:

Telex:

Cable: INGLIH TAIPE!

A

THAILAND

UNIMESA Co. Ltd.

Elcom Research Building

2538 Sukhumvit Ave.
Bangchak, BANGKOK

Tel: 393-2387, 393-0338
Telex: TH81160, 82938, 81038
Cable: UNIMESA Bangkok
ACEM

Bangkok Business Equipment L1d.
5/5-6 Dejo Road

BANGKOK

Tel: 234-8670, 234-8671,
234-8672

Cable: BUSIQUIPT Bangk ok

P

TRINIDAD & TOBAGO
Caribbean Telecoms Lid.

P.0. Box 732

50/A Jerningham Avenue
PORT-OF-SPAIN

Tel: 624-4213, 624-4214
ACM.EMP

TUNISIA

Tunisie Electronique

31 Avenue oe la Liberte
TUNIS

Tel: 280-144

EP

Corema

1 ter. Av. de Carthage
TUNIS

Tel: 253-821

Telex: 12319 CABAM TN
M

TURKEY

Teknim Company LId.
Riza Sah Pehievi
Caddesi No. 7
Kavaklidere, ANKARA
Tel: 275800

Telex: 42155

E

EMA, Muhendislik Kollek tif Sirk eti
Mediha Eldem

Sokak 41/6

Yuksel Caddesi, ANKARA

Tel: 17-56-22

Cable: Ematrade

M

UNITED ARAB EMIRATES
Emitac Ltd.

P.0. Box 1641

SHARJAH

Tel: 354121, 354123

Telex: 68136

EMPC

UNITED KINGDOM

see: GREAT BRITAIN
NORTHERN IRELAND
SCOTLAND

UNITED STATES

Alabama
Hewlett-Packard Co.
700 Century Park South
Suite 128

BIRMINGHAM, AL 35226
Tel: (205) 822-6802
CM,CS,MP

Hewlett-Packard Co.

P.0. Box 4207

8290 Whitesburg Drive, S.E.
HUNTSVILLE, AL 35802

Tel: (205) 881-4591
CM,CPEM"

Alaska

Hewlett-Packard Co.

1577 "C” Street, Suite 252
ANCHORAGE, AK 99510
Tel: (206) 454-3971
CM,CS**

Arizona
Hewlett-Packard Co.
2336 East Magnolia Street
PHOENIX, AZ 85034

Tel: (602) 273-8000
A.CM,CPEMS
Hewlett-Packard Co.
2424 East Aragon Road
TUCSON, AZ 85702

Tel: (602) 889-4631
CM,CSEMS**

Arkansas
Hewlett-Packard Co.

P.0. Box 5646

Brady Station

LITTLE ROCK, AR 72215
Tel: (501) 376-1844, (501)
664-8773

CM,MS



UNITED STATES (Cont.)

California
Hewilett-Packard Co.
7621 Canoga Avenue
CANOGA PARK, CA 91304
Tel: (213) 702-8300
ACM,CPEP
Hewilett-Packard Co.
1579 W. Shaw Avenue
FRESNO, CA 93771

Tel: (209) 224-0582
CM,MS

Hewilett-Packard Co.
1430 East Orangethorpe
FULLERTON, CA 92631
Tel: (714) 870-1000
CM,CP.E.MP
Hewilett-Packard Co.
5400 W. Rosecrans Boulevard
LAWNDALE, CA 90260
P.0. Box 92105

LOS ANGELES, CA 90009
Tel: (213) 970-7500
CM,CP,MP
Hewilett-Packard Co.
3939 Lankershim Bivd.
NORTH HOLLYWOOD, CA 91604
Tel: (213) 877-1282
Regional Headquarters
Hewlett-Packard Co.
3200 Hillview Avenue
PALO ALTO, CA 94304
Tel: (415) 857-8000
CM,CPE
Hewlett-Packard Co.
646 W. North Market Boulevard
SACRAMENTO, CA 95834
Tel: (916) 929-7222
A*,CM,CP.EMS
Hewlett-Packard Co.
9606 Aero Drive

P.0. Box 23333

SAN DIEGO, CA 92123
Tel: (714) 279-3200
CM,CP.E.MP
Hewilett-Packard Co.
3003 Scott Boulevard
SANTA CLARA, CA 95050
Tel: (408) 988-7000
ACM,CP.EMP

Hewlett-Packard Co.

454 Carlton Court

SO. SAN FRANCISCO, CA 94080
Tel: (415) 877-0772

CM,CP

Colorado
Hewlett-Packard Co.

24 Inverness Place, East
ENGLEWO0D, CO 80112
Tel: (303) 771-3455
A,CM,CP EMS

Connecticut
Hewlett-Packard Co.

47 Barnes Industrial Road South
P.0. Box 5007

WALLINGFORD, CT 06492

Tel: (203) 265-7801
A,CM,CP.EMS

Florida

Hewilett-Packard Co.

P.0. Box 24210

2727 N.W. 62nd Street
FORT LAUDERDALE, FL 33309
Tel: (305) 973-2600
CM,CP.E,MP
Hewleti-Packard Co.

4080 Woodcock Drive, #132
Brownett Building
JACKSONVILLE, FL 32207
Tel: (904) 398-0663
CMC*E* MS**

Hewilett-Packard Co.
P.0. Box 13910

6177 Lake Ellenor Drive
ORLANDO, FL 32809

Tel: (305) 859-2900
A.CM,CP.EMS
Hewlett-Packard Co.
6425 N. Pensacola Bivd.
Suite 4, Building 1
PENSACOLA, FL 32575
Tel: (904) 476-8422
ACMMS
Hewilett-Packard Co.
110 South Hoover, Suite 120
Vanguard Bidg.

TAMPA, FL 33609

Tel: (813) 872-0900
A*.CM,CSE* M*

Georgia
Hewlett-Packard Co.
P.0. Box 105005
2000 South Park Place
ATLANTA, GA 30339
Tel: (404) 955-1500
Telex: 810-766-4890
A,CM,CP.EMP
Hewilett-Packard Co.
Executive Park Suite 306
P.0. Box 816
AUGUSTA, GA 30907
Tel: (404) 736-0592
CM,MS

Hewlett-Packard Co.

P.0. Box 2103

1172 N. Davis Drive
WARNER ROBINS, GA 31098
Tel: (912) 922-0449

CME

Hawali

Hewlett-Packard Co.
Kawaiahao Plaza, Suite 190
567 South King Street
HONOLULU, HI 96813

Tel: (808) 526-1555
A,CM,CS EMS

Idaho

Hewilett-Packard Co.
11311 Chinden Boulevard
BOISE, ID 83707

Tel: (208) 376-6000
CM,CSM*

Hinois
Hewlett-Packard Co.
211 Prospect Road
BLOOMINGTON, IL 61701
Tel: (309) 663-0383
CM,CSMS**

Hewilett-Packard Co.

1100 31st Street

DOWNERS GROVE, IL 60515
Tel: (312) 960-5760

CM,CP

Hewlett-Packard Co.

5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800
A,CM,CP.EMP

Indiana

Hewlett-Packard Co.

P.0. Box 50807

7301 No. Shadeland Avenue
INDIANAPOLIS, IN 46250

Tel: (317) 842-1000
A,CM,CS.EMS

fowa
Hewleti-Packard Co.
2415 Heinz Road
10WA CITY, IA 52240
Tel: (319) 351-1020
CM,CS.E* . MS

SALES & SUPPORT OFFICES EJ

Arranged alphabetically by country ("B

Kansas
Hewlett-Packard Co.
1644 S. Rock
WICHITA, KA 67207
Tel: (316) 265-5200
CM,CS

Kentucky
Hewletl-Packard Co.
10170 Linn Station Road
Suite 525

LOUISVILLE, KY 40223
Tel: (502) 426-0100
A,.CM,CS MS

Louisiana
Hewlett-Packard Co.
P.0. Box 1449

3229 Williams Boulevard
KENNER, LA 70062

Tel: (504) 443-6201
A,CM,CS EMS

Maryland
Hewlett-Packard Co.
7121 Standard Drive
HANOVER, MD 21076
Tel: (301) 796-7700
A,CM,CP,EMS

Hewlett-Packard Co.
2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 948-6370
Telex: 710-828-9685
A,CM,CP.EMP

Massachusetts
Hewlett-Packard Co.
32 Hartwell Avenue
LEXINGTON, MA 02173
Tel: (617) 861-8960
A,CM,CP.E.MP

Michigan
Hewlett-Packard Co.
23855 Research Drive

FARMINGTON HILLS, MI 48024

Tel: (313) 476-6400
A,CM,CP EMP

Hewilett-Packard Co.

4326 Cascade Road S.E.

GRAND RAPIDS, Mi 49506
Tel: (616) 957-1970
CM,CS.MS

Minnesota
Hewlett-Packard Co.
2025 W. Larpenteur Ave.
ST. PAUL, MN 55113

Tel: (612) 644-1100
A,CM,CP.EMP

Mississippi
Hewilett-Packard Co.
P.0. Box 5028

322 N. Mart Plaza
JACKSON, MS 39216
Tel: (601) 982-9363
CM,MS

Missourl
Hewilett-Packard Co.
11131 Colorado Avenue
KANSAS CITY, MO 64137
Tel: (816) 763-8000
Telex: 910-771-2087
A,CM,CS EMS
Hewlett-Packard Co.
1024 Executive Parkway
ST. LOUIS, MO 63141
Tel: (314) 878-0200
A,CM,CP E,MP

Nebraska
Hewlett-Packard

7101 Mercy Road
Suite 101, IBX Building
OMAHA, NE 68106

Tel: (402) 392-0948
CMMS

Nevada
Hewilett-Packard Co.
Suite D-130

5030 Paradise Bivd.
LAS VEGAS, NV 89119
Tel: (702) 736-66 10
CM,MS*

New Jersey
Hewilett-Packard Co.

Crystal Brook Professional Building
Route 35

EATONTOWN, NJ 07724

Tel: (201) 542-1384
A*.CMC*E*P*
Hewleti-Packard Co.

W 120 Century Road
PARAMUS, NJ 07652

Tel: (201) 265-5000
A,CM,CP E MP
Hewlett-Packard Co.

60 New England Avenue West
PISCATAWAY, NJ 08854

Tel: (201) 981-1199
ACM,CPE

New Mexico
Hewlett-Packard Co.

P.0. Box 11634

11300 Lomas Bivd.,N.E.
ALBUQUERQUE, NM 87123
Tel: (505) 292-1330
Telex: 910-989-1185
CM,CP.EMS

New York
Hewlett-Packard Co.
5 Computer Drive South
ALBANY, NY 12205
Tel: (518) 458-1550
Telex: 710-444-4691
A,CM,CS EMS
Hewlett-Packard Co.
9600 Main Street
CLARENCE, NY 14031
Tel: (716) 759-8621
Telex: 710-523-1893

Hewiett-Packard Co.
200 Cross Keys Office
FAIRPORT, NY 14450
Tel: (716) 223-9950
Telex: 510-253-0092
CM,CP.E.MS
Hewilett-Packard Co.
No. 1 Pennsylvania Plaza
55th Floor

34th Street & 8th Avenue
NEW YORK, NY 10119
Tel: (212) 971-0800
CMCPE* M*
Hewleft-Packard Co.
5858 East Molioy Road
SYRACUSE NY 13211
Tel: (315) 455-2486
A,CM,CS EMS
Hewilett-Packard Co.

3 Crossways Park West
WOODBURY, NY 11797
Tel: (516) 921-0300
Telex: 510-221-2183
A,CM,CPEMS

North Carolina
Hewlett-Packard Co.

P.0. Box 15579

2905 Guess Road (27705)
DURHAM, NC 27704

Tel: (919) 471-8466

CM

Hewlett-Packard Co.
5605 Roanne Way
GREENSBORO, NC 27409
Tel: (919) 852- 1800
A,CM,CP.EMS

Ohio
Hewlett-Packard Co.
9920 Carver Road
CINCINNATI, OH 45242
Tel: (513) 891-9870
CM,CP.MS

Hewilett-Packard Co.
16500 Sprague Road
CLEVELAND, OH 44130
Tel: (216) 243-7300
Telex: 810-423-9430
A,CM,CP.EMS
Hewlett-Packard Co.
962 Crupper Ave.
COLUMBUS, OH 43229
Tel: (614) 436-1041
CMCPE*

Hewlett-Packard Co.
330 Progress Rd.
DAYTON, OH 45449
Tel: (513) 859-8202
ACM,CPE* MS

Oklahoma
Hewlett-Packard Co.

P.0. Box 366

1503 W. Gore Bivd., Suite #2
LAWTON, OK 73502

Tel: (405) 248-4248

c

Hewlett-Packard Co.

P.0. Box 32008

304 N. Meridan Avenue, Suite A
OKLAHOMA CITY, OK 73107
Tel: (405) 946-9499
A*,CM,CPE* MS
Hewlett-Packard Co.

Suite 121

9920 E. 42nd Street
TULSA, OK 74145

Tel: (918) 665-3300

A** CM,CSM*

Oregon

Hewlett-Packard Co.

1500 Valley River Drive, Suite 330
EUGENE, OR 97401

Tel: (503) 683-8075

C

Hewlett-Packard Co.
9255 S. W. Pioneer Court
WILSONVILLE, OR 97070
Tel: (503) 682-8000
ACMCPE* MS

Pennsylvania
Hewlett-Packard Co.

1021 8th Avenue

King of Prussia Industrial Park
KING OF PRUSSIA, PA 19406
Tel: (215) 265-7000

Telex: 510-660-2670
A,CM.CP E MP
Hewiett-Packard Co.

111 Zeta Drive
PITTSBURGH, PA 15238
Tel: (412) 782-0400
A,CM,CP E.MP

South Carolina
Hewlett-Packard Co.

P.0. Box 6442

694 1-0 N. Trenholm Road
COLUMBIA, SC 29260

Tel: (803) 782-6493
CM,CS.EMS
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UNITED STATES (Cont.)

South Carolina (Cont.)
Hewlett-Packard Co.

814 Wade Hampton Bivd.
Suite 10

GREENVILLE, SC 29609

Tel: (803) 232-0917

c

Tennessee
Hewilett-Packard Co.
P.0. Box 22490

224 Peters Road
Suite 102

KNOXVILLE, TN 37922
Tel: (615) 691-2371
A*,CMMS
Hewileti-Packard Co.
3070 Directors Row
MEMPHIS, TN 38131
Tel: (301) 346-8370
A,CM,CSMS
Hewlett-Packard Co.
Suite 103

478 Craighead Street
NASHVILLE, TN 37204
Tel: (615) 383-9136
CMMS**

Texas
Hewilett-Packard Co.
Suite 310W

7800 Shoalcreek Bivd.
AUSTIN, TX 78757

Tel: (512) 459-3143
CME

Hewlett-Packard Co.
Suite C-110

4171 North Mesa

EL PASO, TX 79902
Tel: (915) 533-3555
CM,CSE* MS**
Hewlett-Packard Co.
5020 Mark IV Parkway
FORT WORTH, TX 76106
Tel: (817) 625-6361
CMC*
Hewiett-Packard Co.
P.0. Box 42816
10535 Harwin Street
HOUSTON, TX 77036
Tel: (713) 776-6400
A,CM,CP.EMP

Hewlett-Packard Co.
3309 67th Street
Suite 24

LUBBOCK, TX 79413
Tel: (806) 799-4472
M

Hewilett-Packard Co.
P.0. Box 1270

930 E. Campbell Rd.
RICHARDSON, TX 75081
Tel: (214) 231-6101
A,CM,CP E,MP
Hewlett-Packard Co.
205 Billy Mitchell Road
SAN ANTONIO, TX 78226
Tel: (512) 434-8241
CM,CS E MS

Utah

Hewlett-Packard Co.

3530 W. 2100 South Street
SALT LAKE CITY, UT 84119
Tel: (801) 974-1700
A.CM,CP.EMS

Virginia

Hewilett-Packard Co.

P.0. Box 9669

2914 Hungary Spring Road
RICHMOND, VA 23228

Tel: (804) 285-3431
A.CM,CP EMS

Hewlett-Packard Co.

P.0. Box 4786

3110 Peters Creek Road, N.W.
ROANOKE, VA 24015

Tel: (703) 563-2205
CM,CSE""

Hewlett-Packard Co.

P.0. Box 12778

5700 Thurston Avenue
Suite 111

VIRGINIA BEACH, VA 23455
Tel: (804) 460-247 1
CM,CS,.MS

Washington
Hewlett-Packard Co.
15815 S.E. 37th Street
BELLEVUE, WA 98006
Tel: (206) 643-4000
A.CM,CP E.MP
Hewlett-Packard Co.
Suite A

708 North Argonne Road
SPOKAN™, WA 99206
Tel: (509) 922-7000
CM,CS

Waest Virginia
Hewilett-Packard Co.

4604 MacCorkle Ave., S.E.
CHARLESTON, WV 25304
Tel: (304) 925-0492
A.CMMS

Wisconsin
Hewlett-Packard Co.

150 S. Sunny Slope Road
BROOKFIELD, Wi 53005
Tel: (414) 784-8800
ACM,CS.E* MP

URUGUAY

Pablo Ferrando S.A.C. e.l.

Avenida ltalia 2877

Casilla de Correo 370

MONTEVIDEO

Tel: 403102

Telex: 901 Public Booth Para Pablo
Ferrando 919520

Cable: RADIUM Montevideo
ACMEM

Guillermo Kraft del Uruguay S.A.
Avda. Libertador Brig. Gral.
Lavalleja 2083

MONTEVIDEO

Tel: 234588, 234808, 208830
Telex: 6245 ACTOUR UY

P

U.S.S.R.

Hewilett-Packard Co.
Representative Office
Pokrovsky Bivd. 4/17 KV12
MOSCOW 101000 Tel: 294-2024
Telex: 7825 HEWPACK SU

VENEZUELA
Hewlett-Packard de Venezuela C.A.
Apartado 50933

3A Transversal Los Ruices Norte
Edificio Segre 2Y3

CARACAS 1071

Tel: 239-4133, 239-4777,
239-4244

Telex: 25146 HEWPACK

Cable: HEWPACK Caracas
ACPEMSP

YUGOSLAVIA
Iskra-Commerce-Representation of
Hewlett-Packard

Sava Centar Delegacija 30
Milentija Popovica 9

11170 BEOGRAD

Tel: 638-762

Telex: 12042, 12322 YU SAV CEN

Iskra-Commerce-Representation of
Hewlett-Packard

Koprska 46

61000 LJUBLJANA

Tel: 321674, 315879

Telex:

ZAMBIA

R. J. Tilbury (Zambia) Ltd.
P.0. Box 2792

LUSAKA

Tel: 81243

AEMP

ZIMBABWE

Field Technical Sales
45 Kelvin Road, North
P.B. 3458

SALISBURY

Tel:

CEMP

FOR COUNTRIES AND
AREAS NOT LISTED:

CANADA

Ontario

Hewlett-Packard (Canada) Lid.
6877 Goreway Drive
MISSISAUGA, Ontario L4V 1M8
Tel: (416) 678-9430

Telex: 610-492-4246

EASTERN USA

Maryland
Hewilett-Packard Co.
4 Choke Cherry Road
Rockville, MD 20850
Tel: (301) 258-2000

MIDWESTERN USA

illinois

Hewlett-Packard Co.

5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800

SOUTHERN USA

Georgla
Hewlett-Packard Co.

P.0. Box 105005

450 Interstate N. Parkway
ATLANTA, GA 30339

Tel: (404) 955-1500

WESTERN USA

California
Hewilett-Packard Co.
3939 Lankersim Bivd.
LOS ANGELES, CA 91604
Tel: (213) 877-1282

EUROPEAN AREAS NOT
LISTED, CONTACT

SWITZERLAND
Hewlett-Packard S.A.

7 Rue du Bois-du-Lan
CH-1217 MEYRIN 2, Switzerland
Tel: (022) 83-81-11

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

EAST EUROPEAN AREAS
NOT LISTED, CONTACT

AUSTRIA
Hewlett-Packard Ges.m.b.h.
Wehlistrasse 29

P.0. Box 7

A-1205 VIENNA

Tel: (222) 35-16-210
Telex: 135823/135066

MEDITERRANEAN AND
MIDDLE EAST AREAS
NOT LISTED, CONTACT

GREECE
Hewlett-Packard S.A.
Mediterranean & Middle East
Operations

35, Kolokotroni Street

Platia Kefallariou

GR-Kifissia, ATHENS, Greece
Tel: 808-0359, 808-0429
Telex: 21-6588

Cable: HEWPACKSA Athens

INTERNATIONAL AREAS
NOT LISTED, CONTACT

OTHER AREAS
Hewilett-Packard Co.
Intercontinental Headquarters
3495 Deer Creek Road
PALO ALTO, CA 94304

Tel: (415) 857-1501

Telex: 034-8300

Cable: HEWPACK

4/20/81
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