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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

The increase in capabilities of both host computers and mass storage devices has emphasized the
need for efficient channel communications. The instruction set deseribed in this manual increases
the efficiency and speed of channel operations between disc drive mass storage devices and their
associated host computers.

1-2. SCOPE OF MANUAL

This manual isorganized into several sections: Section], GENERALINFORMATION providesa
general explanation of the operation of a communications model and an overview of the instruction
set itself; Section II, DEVICE COMMAND DETAILS provides a detailed explanation of each
device command; Section III, TRANSPARENT MESSAGE COMMANDS provides a detailed
explanation of each Transparent command; and Section [V, CHANNEL IMPLEMENTATION
provides the specific command and message formats required toimplement channel communica-
tions on the Hewlett-Packard Interface Bus (HP-IB). (HP-1B: Not just IEEE-488, but the hard-
ware, documentation and support that delivers the shortest path to a computation system.)

1-3. TERMS USED IN THIS MANUAL

Specific terms, abbreviations, and mnemonics used in this manual are listed in the Glossary (refer
to Appendix A).

1-4. COMMUNICATIONS SYSTEM MODEL

A communications system contains at least three components: a system host, a communications
channel, and one or more peripheral devices. See figure 1-1.

The host controls overall system operation, and initiates and controls communication trans-
actions between system components.

The channel provides the physical communication link between system components. A given
channel operates according to a specific set of pre-defined rules (protocol).

A peripheral device performs a specific subsystem function, operates according to a known
scheme, recognizes and responds to a given set of operating commands, and requests and partici-
pates in communication transactions. A device may include a controller and up to seven units, with
each unit containing up to eight volumes.

The following paragraphs describe the CS/80 communication transaction from several stand-

points: the device addressing hierarchy, the device structure, the transaction structure, and the
transaction messages.
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1-5. DEVICE ADDRESSING HIERARCHY

CS/80 assumes a specific hierarchical structure for addressing purposes. That hierarchy in
decending order is: device, unit, and volume. See figure 1-1.

A device exists at an addressable port on the channel and may contain a controller and up toseven
units.

A unitis a separately addressable entity within a device such as the controller, or a specific storage
implementation. Two or more units may share a common controller within a device and are
capable of parallel operation. For example, a mass storage device may contain a controller and
both a disc drive and a tape drive. In this case, the controller could transfer data from one to the
other. A unit may contain up to eight volumes.

A volume is a separately addressable portion of the storage media on a given unit. Volumes are
logically separated from each other due to some special attribute such as fixed or removable
storage media. The various volumes of a given unit are not capable of parallel operation.

1-6. DEVICE STRUCTURE

Asshown in figure 1-1, a CS/80 device consists of the hardware required to perform its function,
the processing circuitry necessary to control functional operation, and the interface circuitry that
is compatible with the requirements of the channel. The channel interface hardware and the
processing circuitry comprise the device controller.

Resident in the device firmware are several modules which control the specific operational aspects
of the device.

The channel module intercepts and determines the acceptability of an incoming message and
formats an outgoing message to the electrical and protocol requirements of the channel. If more
than one unit exists within a device, the channel module directs the incoming message to the
proper logical machine module. Channel specific information is removed from the incoming
message at this level leaving only device operating information to be passed to the applicable
logical machine. Operations occurring at the channel module level are transparent to the func-
tional operation of the device.

The logical machine is responsible for managing input and output data to achieve optimal
throughput. The logical machine interprets the incoming commands, controls the device unit
operational states, and co-ordinates the flow of data in and out of the unit.

The unit functional control module supervises the operation of the functional hardware of the unit.

The diagnostic module contains the routines for self test. The routines can be called collectively for
an overall diagnostic or individually to test specific areas within the device.

The operation controller keeps track of device operation and establishes internal communication
links. The controller may be an actual firmware block or distributed among the other firmware
modules.

1-7.  TRANSACTION STRUCTURE

A transaction is a logically complete operation between a system host and a logical machine within
the device. A transaction begins when the channel module acecepts a command and ends when a
reporting message indicating the pass/fail status of the transaction is accepted by the host.

1-2
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There are three phases that may occur during each transaction: command, execution, and report-
ing. Each phase has two aspects to consider: the unit operating state and the corresponding
channel activity.

Figure 1-2 illustrates the phases of a transaction and shows the relationship between the unit
operating states and the channel activity relative to each phase.

1-8. TRANSACTION MESSAGES

There are three message types that occur in a normal transaction: Command messages which
contain the device operating commands; execution messages which transfer data; and reporting
messages which contain the one-byte pass/fail-status (QSTAT) of the transaction. A fourth
message type, transparent, is used to compensate for different types of channels and differences in
operating environments.

1-9. COMMAND MESSAGES. Command messages are initiated by a host and always go
from the host to a device. The contents of the message may vary in length up to some maximum
defined by the device. Except for the Clear and Cancel commands, a command message is valid
only if it occurs during the command phase of a transaction.

Command messages contain all device command operation codes (opcodes). There are four catego-
ries of device commands: Real Time, Complementary, General Purpose, and Diagnostic. A given
command message may contain one or more Complementary command opcodes and/or one
command opcode from any of the other three categories. Each opcode may be followed by any
associated parameters.

1-10. EXECUTION MESSAGES. Execution messages are initiated by the device unless
an execution message has already been established by the host. The direction and significance of
the message text depends on the command being executed. Possible execution message contents
include read or write data, the detailed status report, or diagnostic information.

Execution messages are valid only during the execution phase of a transaction which started with
acommand that callsfor an execution message. Some operations (e.g., Spare Block) donotinclude
execution messages. The host may cause execution messages to be broken into bursts of smaller
messages of uniform length by setting a non-zero burstsize (refer to paragraph 2-17). In this case,
the device initiates a series of messages which collectively contain the same information as would
have been transmitted in one longer message.

1-11. REPORTING MESSAGES. The device initiates reporting messages during the
reporting phase of each transaction, during special reporting phases entered for power recovery,
or to service internal requests. All reporting messages consist of one byte of status information
transmitted from the device to the host. This byte containsthe QSTAT pass/fail indication tagged
with a message terminator (EOI on HP-IB). The QSTAT byte always reflects the information
currently contained in the status report. The only means of clearing the QSTAT byte is by issuing
the Request Status command (refer to paragraph 2-35) or the Clear command (refer to paragraph
3-2). The QSTAT byte indicates one of three conditions relating to the current transaction:

(1) Normal Completion. The requested operation was completed without error.

(2) Hard Error. Error information is available. The host must issue a Request Status command
to determine complete transaction status.

1-4
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TRANSACTION CHANNEL UNIT OPERATING
PHASE ACTIVITY STATE

@ @ COMMAND-READY

COMMAND @ ACCEPT AND VALIDATE COMMAND
COMMAND MESSAGE NOTE: LOGICAL MACHINE GOES TO REPORTING
STATE @ IF COMMAND IS INVALID, OR
IF HOST REQUESTS REPORTING MESSAGE.
@ BEGIN EXECUTION OF COMMAND
EXECUTION MESSAGE @REQUEST EXECUTION MESSAGE (IF APPLICABLE)
REQUEST
(IF APPLICABLE)
EXECUTION

Q@

COMPLETE EXECUTION OF COMMAND (SEND DATA,
RECEIVE DATA, OR ACCOMPLISH COMMAND ACTION)

{IF APPLICABLE) @ COMPUTE TRANSACTION STATUS

REPORTING @

@REPORTlNG MESSAGE REQUEST REPORTING MESSAGE
REQUEST

REPORTING @SEND QNE-BYTE REPORT (QSTAT)

MESSAGE

®© ®
®0g © @0 JO 000

Logical Machine idle in command-ready state.
Host sends command message.

Logical Machine accepts and verifies command. |f command is valid, L.ogical Machine moves to execution
state. If not, Logical Machine moves to reporting state.

Unit begins execution of command.

If command involves data transfer, Logical Machine requests an execution message. If not, unit completes

execution .

Execution message is established if command involves a data transfer.

Unit completes execution of command. If command involves data transfer, unit sends or receives data
through channel module. If not, unit completes action called for in command message.

Logical Machine computes completion status of transaction. Pass/Fail status is set into QSTAT, complete
status set into request status.

Logical Machine requests reporting message.
Reporting message is established.

Logical Machine sends one-byte reporting message (QSTAT) indicating Pass/Fail status of transaction. Host
must send request status command for complete status report (20 bytes).

5955-2

Figure 1-2. Transaction Structure
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(3) Power On. The device has just returned from a power failure or some form of operator
intervention (such as removal of the storage media). Any incomplete transactions were
aborted and should be repeated. The host must reconfigure any programmable operating
parameters because they have returned to their power-on values.

1-12. TRANSPARENT MESSAGES. Transparent messages compensate for different
types of channels and differences in operating environments. Transparent messages could be used
to support operation in a complex operating environment (i.e., one that involves parallel opera-
tions). The discussion of transparent commands in this manual is limited to operation within a
simple operating environment.

Transparent messages also include interface specific functions or interface testing. Some device
specific messages may be required in order to maintain the integrity of the transaction sequence in
specific operating environments. Interface testing includes Read and Write Loopback.

Transparent messages may be initiated by either host or device, and they can be transmitted in
either direction. The first byte of the text may be an operating code (opcode) which indicates the
purpose of the message. The format of the remainder of the message is a function of the first byte.

1-13. DEVICE OPERATION AND TRANSACTION
SEQUENCE RELATIONSHIP

Initsidlestate, the deviceis in the command-ready state. When a command message is received, it
is buffered, parsed, and validated as defined by the device firmware. (See figure 1-2.) If the
command and its parameters are valid, the device enters the execution state and begins to carry
outthe command. If not, the device enters the reporting state and prepares an error status report.
When in the command-ready state, the device can also receive operator inputs (i.e., from front
panel switches).

In the execution state, the operation requested by the host is performed. If a data transfer is
involved, the device will request an execution message (via the parallel poll on HP-IB) from the
host. The execution message is not required for transactions which do not involve a transfer of
information. When the requested operation is complete, the device computes the status of the
operation, enters the reporting state, prepares the status reports, and requests a reporting mes-
sage from the host. The device supplies a one-byte status report (QSTAT) to the host as the text of a
reporting message.

Figure 1-3 explains the symbols used in the device operating state diagram, figure 1-4.

SYMBOL DESCRIPTION

STATE SYMBOL. This symbol indicates the current condition a device is in.
The symbol contains the name of the state.

INPUT. Occurrence of an event(s) which causes a response.
INPUT/RESPONSE
RESPONSE. The output caused by a certain input while in a certain state.

‘ 3 TRANSITION. The path from one state to another or from one state to itself.

Figure 1-3. State Diagram Symbols
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DECODING AND

COMMAND RECEIVED /
EXECUTION

BEGIN COMMAND EXECUTION

COMMAND RECEIVED /
BEGIN COMMAND EXECUTION

INTERNAL RELEASE REQUEST *
AUTO RELEASE ENABLED (Z=1)/
BECOME COMMAND-READY
(RELEASE PENDING)

COMMAND-

READY
EXECUTION COMPLETED /

BACKGROUND
REPORT STATUS

0.3 SECOND IN COMMAND-
DIAGNOSTICS

READY ® NO RELEASE PENDING *
NO DIAGNOSTIC FAILURE / RUN
BACKGROUND DIAGNOSTICS

INTERNAL RELEASE REQUEST o
AUTO RELEASE DISABLED (Z2=0)/
REPORT RELEASE (UNSOLICITED
REPORT)

TWO SECONDS IN COMMAND-
READY ® RELEASE PENDING
AUTO RELEASE DISABLED
(Z = 0)/ REPORT RELEASE
DIAGNOSTIC FAILURE / (UNSOLICITED REPORT)

REPORT FAILURE
\ ' REPORT ACCEPTED BY HOST +
COMMAND ISSUED BY HOST
DURING OPTIONAL REPORT /
BECOME COMMAND-READY

RELEASE COMPLETED  RELEASE
OCCURRED DURING COMMAND-

READY (Z = 1) OR UNSOLICITED
REPORT (Z = 0) / BECOME
COMMAND-RE’ADY

FAILURE DURING RE-
LEASE + RETRANSMIT
ERROR / REPORT
ERROR STATUS TWO SECONDS IN COMMAND-
READY ¢ RELEASE PENDING ¢
AUTO RELEASE ENABLED
Z=1/ RELEASE DEVICE

POWER ON / REPORT

POWER ON STATUS REPORTING

COMMAND RECEIVED
DURING REPORT /
REPORT ERROR STATUS

RELEASE COMPLETED
RELEASE OCCURRED DUR-
ING NORMAL REPORT /
REPORT STATUS

TWO SECONDS IN REPORT
(NORMAL OR UNSOLICITED)
RELEASE PENDING OR INTERNAL
RELEASE REQUEST ¢ RELEASE
TIMEQOUT ENABLED (T = 0) /
RELEASE DEVICE

RELEASE

NOTES:

1. The “#” symbol indicates that the conditions are logically AND'ed.
The “+” symbol indicates that the conditions are logically OR'ed.

2. The darker paths indicate the normal C-E-R transaction sequence.

5955-29

Figure 1-4. Device Operating State Diagram
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1-14. POWER-ON SEQUENCE

The following power-on sequence applies to each unit within a device:
® The unit executes an internal diagnostic.
®  Results of the diagnostic are stored in the unit’s status report.

® The unit enters an interlock reporting state.

The unit will remain in the interlock reporting state until the host accepts the reporting message
or issues the Clear command. A Set Unit command will be executed, but if the host sends any other
command to the unit, the unit will accept but not execute the command. The resultant reporting
message will indicate that the unit is still in the power-on state.

If a power-on diagnostic failure has occurred, the status report will not be cleared by the Clear
command. The host will see the diagnostic failure in the first reporting message returned by the
failing unit.

All units within a device can be cleared of the power-on status simultaneously by issuing a Clear
command address to the device controller (unit 15). A Universal Device Clear or Selected Device
Clear will also accomplish this task (refer to paragraphs 3-3 and 3-4).

1-15.  BACKGROUND DIAGNOSTICS

To improve the reliability of the device, a set of background diagnostics have been included in the
product design. These diagnostics monitor a number of vital functions including the integrity of
the controller Read-Only Memory (ROM) and Random Access Memory (RAM). This method of
automatic self-testing is capable of detecting errorsthat might otherwise go undiscovered during
real-time operations(i.e., data errors). Background diagnostics are controlled solely by the device
and do not require any involvement with the host.

The background diagnostics are initiated 0.3 second after entering the command-ready state,
unless a diagnostic failure has occurred or release is pending (see figure 1-4). A release must be
dealt with before the background diagnostics can begin. Once begun, the device will continue to
run the diagnostics until a failure occurs, an internal request for release is detected, or the host
issues a command. A command will cause the device to terminate the background diagnostics and
begin execution of the command. This prevents the background diagnostics from interfering with
normal channel communications. An internal release request will cause termination of the diag-
nostics and initiation of the proper release sequence.

If a failure occurs during the background diagnostics, the device:
®  Sets the Diagnostic Result bit in the status report.
® Sets a hard error into the QSTAT byte (QSTAT =1).

e Enters an interlock reporting state.

Once in the interlock reporting state, the device will not execute any commands issued by the
host until the diagnostic failure has been reported. The host must accept the reporting message
and then issue the Request Status command. This is the only way that the host can clear the
status report. The Clear command will not clear a diagnostic failure (refer to paragraph 3-2).
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1-16. RELEASE SEQUENCE

Periodically a device will need to go offline in order to respond to an internal requirement such as a
front panel request, or an error logging routine, or some other housekeeping process. The release
sequence provides the means by which the device can service these internal requirements. The
release sequence can be initiated by the host via the Release command (refer to paragraph 2-30) or,
if configured properly, the device may be allowed to release itself. The exact manner in which the
device handles internal requirements is defined by the host via the Set Release command (refer to

paragraph 2-22). Figure 1-4 illustrates the various conditions under which the device can release
itself.

When a request for release is pending, the appropriate Release Request bit will be setin each unit’s
status message. In addition, the number of each unit(s) requesting release will be placed in the
parameter field of the status message, providing this field is not needed by a higher priority error.
This ensures that the host will see all release requests during the reporting phase (QSTAT =1). The
host can then use the parameter field of the status message to determine which unit(s) are
requesting release. The exception to this sequence occurs during automatic release; when auto-

matic release is enabled the device will never request release from the host (refer to paragraph
2-22).

With automatic release enabled and release pending when the command-ready state is entered,
the device will wait two seconds before releasing itself. If the host issues a command during this
interval it will be executed and the automatic release will not occur. Although the release did not
occur, the device will remember the request and the first time the two-second interval elapses
without a command from the host the device will release itself.

If release timeout is enabled (refer to paragraph 2-22) and an internal requirement occurs during
background diagnostics, the device:

— terminates the background diagnostics

— sets the appropriate Release Request bit in t‘he status message
— goes to the reporting state

— starts the internal timeout clock

— requests a reporting message (via parallel poll on HP-IB)

Note: The release timeout cycle is a two-second interval beginning when the device
requests a reporting message (via parallel poll on HP-IB).

Thissequence puts the device in an unsolicited reporting state, that is, a reporting state that is not
part of a transaction. If the host accepts the reporting message, the hard error QSTAT should
cause the host to respond with a Request Status command. The status message will alert the host to
the request so the host should release the device if possible; if not, the host should issue the Release
Denied command. If the host does not respond to the unsolicited report before the timeout clock
expires, the device will release itself.

If release timeout is enabled and release is pending when the command-ready state is entered, the
procedure issimilar tothat described in the preceding paragraph; the only exception being a two-
second wait in command-ready before going to unsolicited report. During this interval the device
will accept commands from the host and, if possible, execute them. If the host issues a command
which cannot be executed because it involves a unit requiring release, the command will be
terminated and the device will return a status of release required. This informs the host that the
release is no longer simply a request and that the command cannot be executed until the device is
released and the unit serviced.

1-9
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Once the device has entered the unsolicited reporting state, commands will no longer be accepted
from the host. If the host attempts to send a command, it will fail and a Retransmit error will
result. The device will remain in the unsolicited reporting state until the host accepts the reporting
message or the timeout clock expires. If the host accepts the reporting message, the device will go
to the command-ready state with release pending. If the timeout clock is disabled, the device will
remain in unsolicited report until the device accepts the reporting message. The host can clear the
release request by issuing the Release Denied command or the Clear command.

When release timeout is enabled, release can also occur during a normal reporting state, that is, a
report that occurred as part of a transaction. If the device enters report with release pending and
timeout enabled, the host must accept the report within two seconds or release will occur. If the
deviceis in normal reportand an internal requirementocecurs, the device will begin its two-second
wait. The host must accept the report during this interval or the device will release itself.

Once thedevice hasbeen released and the requirement has been serviced, the device will return in
either the reporting or command-ready state: reporting if the release oceurred during a normal
reportor afailure occurred while the device was released; command-ready if the release occurred
during an unsolicited report or the command-ready state. Any attempt by the host to communicate
with the device while it is released will result in a Retransmit error when the device returns. This
informs the host that the attempted transaction failed and should be retried.

1-17. TAPE DRIVE CAPABILITIES

When using the CS/80 Instruction Set in tape drive operation, the user should be aware of certain
capabilities possessed by the drive. These capabilities include file marks, character counts, and
defect handling.

1-18. FILE MARK

The Write File Mark command (paragraph 2-11)allows the host to write a file mark at the current
position of the tape. The host may also use the Set Address command to locate a specific area of the
tape where a file mark will be written. The use of file marks is limited to read operations. File
marks are not involved in the tape positioning prior to a read, write, or verify command.

Whenever a file mark is encountered in the middle of a data transfer, the transfer is terminated
immediately and the End of File (EOF) indication is set into the Request Status message. The

controller ends the transfer by sending the terminator byte, “01”, tagged with a message termina-
tor (EOI on HP-IB).

If adatatransfer ends on the last byte of a file, the EOF indication will not be generated unless the
host attemptsto read the next data byte. If such an attempt is made, the message terminator byte is
sent in a single byte execution message.

1-19. CHARACTER COUNT

During a write operation the device controller will always write a character count in the block
header. This count represents the number of data bytes written into the block and is of particular
significance when writing a partial block. When a partial block is written, the controller will pad
the unused portion of the block with zeros. When that block is read, the controller can now use the
character count to determine how much of the block contains valid data.
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The character count option is provided for use during read operations. If the character count
option is enabled during a read, the controller will skip that portion of a block which does not
contain valid data. Only the valid data contained in the block will be sent to the host, after which
the tape drive will skip to the next block.

If the character count option is disabled during a read operation, the host must assume the
responsibility of keeping track of how much of a partially filled block contains valid data. If this
option is enabled, the host is not required to perform this function.

1-20. DEFECT HANDLING

Two sparing methods are provided for defect handling on the tape drive. As different circum-
stances will require different sparing techniques, the user should be aware of the distinctions
between the two methods. Use of skip sparing will optimize defect handling but could result in the
loss of needed data. Use of jump sparing increases defect handling time but preserves all user data.

The first method, skip sparing, spares a bad block by substituting the address of the defective
block for the address of the next available spare in the sparing table. This will then cause any
subsequent data transactions to skip over this block.

Skip sparing results in minimal latency in recovering the spared block, but it alters the address
mapping of those blocks beyond the current target address. This results in an effective loss of all
data beyond the current target address. Because of the decreased delay in recovering spared
blocks, use of the skip method is recommended, however, it should not be used if needed data
resides beyond the current target address.

The second sparing method is jump sparing. In this method the bad block is directly replaced by
the nearest available spare. Thereafter, all references to the defective block will cause a seek to its
spare. This seek results in an average latency of 2.5 seconds to arrive at the spare block and
approximately the same amount of time to return to the next sequential block. Although this
method is slower in recovering spared blocks, it does not alter the address mapping of other data
blocks. Jump sparing should therefore be used when needed data resides beyond the bad block.

A special case arises when a skip spare is asked for but no spare blocks are available beyond the
bad block. In this case, a jump spare is substituted for the skip.

When dealing with tape defects, the user should remember that the trade-off between jump and
skip sparing is one of time versus loss of data. ’

Whenever any sparing operation is performed, it is necessary to update the sparing table. This is
done before the reporting phase of the transaction that resulted in the sparing. Because updating
involves tape movement, the full tape transit time may be required to perform the action.

1-21. TAPE LOADING

When a tape isinserted into the tape drive, a logical load operation must take place before the tape
can be accessed. The unit will request release for internal maintenance to accomplish the load
operation. If the host denies this release request (via the Release Denied command) the tape will
not be loaded until the first operation involving the tape drive occurs.

A tape load operation will also be invoked after a Clear command (providing a tape is inserted in
the tapedrive). The tape will be loaded the first time an operation involving the tape occurs even if
the tape was not previously loaded.
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SECTION I
DEVICE COMMAND DETAILS

2-1. INTRODUCTION

The device commands comprise the text portion of the command message. There are four cate-
gories of device commands: Real Time, Complementary, General Purpose, and Diagnostic.

2-2. REAL TIME COMMANDS

The Real Time commands (Locate and Read, Locate and Write, Set File Mark) are optimized for
execution time. These commands are used most often in host/device transactions. One or more
Complementary commands may precede a Real Time command in order to augment the operation
of the command.

Real Time commands provide the fastest command response time, and require minimal inter-
action with the host. Each Real Time command uses a target address which can be specified with
the Set Address (Complementary) command in the three-vector address mode or the single-vector
address mode (refer to paragraph 2-14).

2-3. COMPLEMENTARY COMMANDS

Each unit within a device has its own set of programmable operating parameters. The values of
these parameters define the environment for each operation involving a specific unit. Comple-
mentary commands are used to set or update these parameters. The parameters include unit
number, data transfer length, burst size, maximum retry time, and Rotational Position Sensing
(RPS) window size and location. Table 2-1 shows which Complementary command parameters are
used by the Real Time, General Purpose, and Diagnostic commands.

The parameters are initially assigned power-on values (refer to table 2-2). New parameter
values for a unit are established by a command message containing only Complementary com-
mands. A single command may be used to update multiple parameter values. These new set
values are then used in subsequent transactions with that unit. (The one exception to this rule is
the target address parameter which is updated by any command that accesses data. Refer to
paragraph 2-14 for a detailed explanation of the Set Address command.) A Clear command
resets all operating parameters to their power-on values (refer to paragraph 3-2).

Most of a unit’s parameter values can also be changed for the duration of a single transaction. This
temporary override is accomplished by including the desired Complementary commands in the
text of a Real Time, General Purpose or Diagnostic command message. Using Complementary
commands in this manner, the host is able to change the parameter values for a single transaction,
after which they revert to their previous values. These temporary values are referred to in this
manual as current values.The Complementary commands must precede the Real Time, General
Purpose, or Diagnostic opcodes they accompany.

There are two Complementary commands that do not produce the terrporary override desceribed
in the preceding paragraph. These are the Set Unit and Set Volume commands. The values
specified in these commands remain in effect even if the commands are included in a Real Time,
General Purpose, or Diagnostic command.
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Table 2-1. Complementary Command Matrix

CS/80

COMMAND COMPLEMENTARY
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IS
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~ *? X g
o g &
A & o)
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Lo L NS
L EEL g8 g
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ACE KW IR
REAL TIME ( ( ( (( (( ( ( ( {
LOCATE AND READ X X X X X X X x X X
COLD LOAD READ X X % X X X X % X X
LOCATE AND WRITE X X X X X % X X X X
WRITE FILE MARK' X X X x X ¥ X
GENERAL PURPOSE ‘
DESCRIBE X ox o [ X
INITIALIZE MEDIA XX ‘ X X
SPARE BLOCK X X X X
LOCATE AND VERIFY X X X x x , X
COPY DATA X X %X x % X X X
RELEASE x . X X
RELEASE DENIED X . = % XX
UNLOAD' ' ;
e i o - i i
DIAGNOSTIC
INITIATE UTILITY X X X o x o x x X
INITIATE DIAGNOSTIC x = X
REQUEST STATUS x - X x X
NOTE 1: APPLIES TO TAPE DRIVE OPERATIONS ONLY.

Table 2-2. Complementary Command Power-on Values

COMPLEMENTARY POWER-ON COMPLEMENTARY POWER-ON
COMMAND VALUE COMMAND VALUE
Set Unit 0 Set Retry Time device specific
Set Volume 0 Set Status Mask disabled
Set Address 0,0,0 No Op Not Applicable
Set Length -1 (full volume) Set Release T=02=0
Set Burst disabled Set Options device specific
Set RPS disabled Set Return Addressing Mode single vector
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Table 2-3 summarizes the Complementary command value definitions as used in this manual.

Except where otherwise noted, all parameters are specified as unsigned binary numbers. The
most significant byte is always transferred first.

Table 2-1 provides a summary of the specific Complementary commands that affect the Real
Time, General Purpose, and Diagnostic commands.

2-4.  GENERAL PURPOSE COMMANDS

This ecommand group includes: the Describe command which allows the host to determine device
type and operating characteristics ; commands which maintain or ascertain storage media integ-
rity (Initialize Media, Spare Block, Locate and Verify); the Copy Data command which copies data
from one location to another within the same device; and the Release and Release Denied
commands.

These commands are not considered “real time” commands and therefore should not be issued by
the host unless it is willing to relinquish control of the device for a varying period of time.

2-5. DIAGNOSTIC COMMANDS

Diagnostic commands are intended to assist the host in isolating problems in the device to the
replaceable assembly level. Some commands allow protected access to variables or data main-
tained by the device (such as error information) while others cause tests to be performed on the
device or on a specific area of the storage media. Diagnostic commands may be modified by
complementary commands (refer to table 2-1).

Table 2-3. Complementary Command Value Summary

VALUE DESCRIPTION

Power-On Value initially assigned at power-on or after issuing a Clear command
(refer to table 2-2).

Set The value established by issuing a command message containing only
Complementary commands. This value remains in effect until changed
by another command containing only Complementary commands or
until a Clear command is issued.

Current This is a temporary value that is in effect only for the duration of the
transaction in which it appears. The Complementary command must

be included in a Real Time, General Purpose, or Diagnostic command
message to achieve this temporary value. Upon completion of the trans-
action, the value reverts to the previous set or power-on value.
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2-6. QUICK REFERENCE INFORMATION

There are several summary tables located in appendix B. These tables are provided for quick-
reference purposes and assume the user has read the detailed information provided for each
command. The topical content for each table is as follows:

TABLE TITLE TOPICAL CONTENT
B-1 Device Command Provides the command format and refer-
Summary ence paragraph number for each device
command.
B-2 Request Status Summary Shows the complete format of the Request

Status command Execution message. The
identification and significance of each bit of
the status report is explained.

B-3 Possible Errors Summary Provides a matrix of the possible errors for
all device commands.

B-4 Complementary Shows which Complementary commands

Command Matrix affect the Real Time, General Purpose, and
Diagnostic commands.

B-5 Complementary Shows the power-on values for all Comple-
Command Power-On mentary commands.
Values

B-6 Describe Command Shows the complete format of the Describe
Summary command Execution message.

2-7. DEVICE COMMAND DESCRIPTIONS

The following form is used for each device command description:

FUNCTION:

A brief descriptive statement of the command function.

COMMAND FORMAT:

Note: Table2-6 and Table B-3 (located in appendix B) provide a summary of the possible
errors for all device commands.

DESCRIPTION:

A complete description of the command.

TAPE UNIT OPERATION:

Describes any specific details concerning tape unit operations.
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LOCATE AND READ

2-8. LOCATE AND READ

FUNCTION:
Locates the data indicated by the target address and transmits it to the host.

COMMAND FORMAT:
<00000000>

DESCRIPTION:

The Locate and Read command is validated during the command phase of the transaction, after
which the execution phase may begin.

First the device locates the data indicated by the target address and performs any activity
necessary to make it accessible to the user. A failure of any operation up to this point terminates the
transaction leaving it in the reporting phase. Once the data is accessible, the device requests an
execution message. If RPS (Rotational Position Sensing, a Complementary command) is enabled,
the window size and position relative to the target sector are used to determine when to assert and
de-assert requests for messages. When an execution message is established. the data transfer may
begin.

The length of the total data transfer is the number of bytes specified in a Set Length (Complemen-
tary) command included in the message with the Locate and Read command. If Set Length is not
specified, the power-on or last set length value is used. If Burst mode is enabled, another link is
requested when the next burst is available. (RPS is not effective in the burst mode.)

If a data error is encountered in the course of the transfer, then the device is allowed to attempt
correction for an interval specified in the Set Retry Time (Complementary) command. During this
interval, the device will execute a predefined set of data recovery routines. If the data is unre-
coverable, the device determines its most accurate reconstruction of the data and returns this to
the host. The address of the first block of any bad data will be included with the status report
returned by a Request Status command. A Locate and Read operation updates the target address
as explained in paragraph 2-14.

The transfer always contains the amount of data requested by the host unless the host intervenes
or a hardware fault occurs. If a hardware fault occurs, the device will return a single byte
(QSTAT =1) tagged with the message terminator (EOI on HP-IB). The device will continue to
return this single byte until the host enters the reporting phase of the transaction.

Note: The term “block” refers to a specific quantity of data, the amount of which is a
function of the storage format of a particular mass storage device. For example, a
block on a disc drive is a single sector of data, e.g., 256 8-bit bytes. A block on a HP
DC600 Tape Cartridge is 1024 8-bit bytes.

TAPE UNIT OPERATION:

® Whenever a file mark is encountered during a read, the data transfer is terminated and an
End of File (EOF) indication results (refer to paragraph 1-18).

® If the character count option is enabled, it may be used during read operations. Refer to
paragraph 1-19 for an explanation of the character count option.
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LOCATE AND READ (continued)

2-6

Concurrent with the reporting phase of a read operation, the device controller will instruct the
tape drive to read, but not transmit, the next block of data. This read is performed locally by
the tape drive and does not interfere with the normal channel transaction sequence. This
feature allows the controller to process sequential read commands without stopping the tape.
When attempting to utilize this feature, the maximum time allowed between read commands
is critical.

Attempting to read a block which has never been written will terminate the data transfer with
a No Data Found error.
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COLD LOAD READ

2-9. COLD LOAD READ
FUNCTION:

Used by a host system to bootstrap itself into a higher operating environment from a more
primitive state.

COMMAND FORMAT:
<00001010>

DESCRIPTION:
Cold Load Read is part of the following unique channel sequence:
Clear : Wait for message request : Clear : Send Cold Load Read

Note: The Clear command ensures that the device Complementary command
parameters are all in the initial (power-on) states, and that the device is in the
command-ready state.

The operation of Cold Load Read is identical to that explained in the description for Locate and
Read.
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LOCATE AND WRITE

2-10. LOCATE AND WRITE
FUNCTION:

Transfers data from the host to storage area beginning at address specified by the target address.

COMMAND FORMAT:
<00000010>

DESCRIPTION:

This command is the only means available to write data from the host onto the device. The opcode is
validated during the command phase. If the command is received and decoded correctly, the
execution phase commences by locating the area of the media where data is to be written. The
address is specified by the Target Address. Using any RPS or burst mode settings, the device
determines when it is ready for data, and then requests an execution message. The amount of data
bytes defined by the power-on or last set length value are accepted and written to the device. The
message ends with a message terminator (EOI on HP-IB).

On a dise drive, the write verifies a block prior to writing on any track, whether the track was
reached by an internally or externally generated seek. The write may be aborted by hardware
problems, failure to verify at least one block on the correct track, or by some host intervention. If
the device internal write process is abnormally terminated, the device will sink data until the exe-
cution phase is complete. The reporting phase is used to resynchronize the transaction. A Locate
and Write operation updates the target address as explained in paragraph 2-14.

If a partial block is written, the remainder of the block is filled by duplicating the last data byte of
the transfer. The Locate and Write command never retains old data in any part of a block.

TAPE UNIT OPERATION:

After completion of a writeoperation, the tape will be automatically repositioned to a point in front
of the next block to be written. This way the seek required in preparation for a sequential write will
take place in parallel with the receiving and decoding of the next command.
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WRITE FILE MARK

2-11. WRITE FILE MARK
FUNCTION:

Atapedrive command that writes afile mark at the current tape position or any position selected
through use of the Set Address command.

COMMAND FORMAT:
<01001001>

DESCRIPTION:

File marks are used only during read operations. When a file mark is encountered during a read
operation, the End of File (EOF) indicator is set into the status report. The controller also ends the
data transfer by appending the terminator byte, “01”, to the data message and tagging it with a
message terminator (EOI on HP-IB).

A data transfer which ends on the last byte of a file will not generate an EQF, unless the host
attempts to read the next byte. If such an attempt is made, an EOF will immediately occur.

29
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SET UNIT

2-12. SET UNIT
FUNCTION:

Used to specify a specific unit number within a mass storage device.

COMMAND FORMAT:
<0010YYYY>
YYYY =Unit Number (1111 = Device Controller)

DESCRIPTION:

IfYYYY=1111, the command will be directed to the device controller. If this field is not specified,
the default will be to the last unit specified. The power-on value is unit 0 so it is never necessary to
specify a unit number for a single unit device. An illegal unit number (one that does not reside on
the addressed deviee) produces a Module Addressing status error.

The Set Unit opcode must be the first byte of the command message. If the opcode appears
elsewhere in the message, an Illegal Opcode error will be reported.
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SET VOLUME

2-13. SET VOLUME
FUNCTION:

Used to specify the desired storage volume of a specific mass storage device.

COMMAND FORMAT:
<01000YYY>
YYY = Volume number

DESCRIPTION:

Where appropriate, fixed and removable storage media are considered as separate volumes. Some
devices may have multiple removable volumes. This would be indicated in the Describe (General
Purpose) command for that device. Any time Set Address is specified in either the single or
three-vector mode, that address will be interpreted for the last volume specified. Therefore, the
first sector on each volume has single-vector address 0 and three-vector address 0, 0, 0.

If this field isnotincluded in the command message the default will be to the last volume specified
on the selected unit.

The power-on is volume 0. If an illegal volume number is specified {not included on the particular
device), a Module Addressing status error is generated.

The Set Volume command applies to the single-vector, three-vector, and Set Block Displacement
modes. The Locate and Read, Locate and Write, Verify, Spare Block, and Initialize Media
commands all utilize the last specified Set Volume value.
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SET ADDRESS

2-14. SET ADDRESS
FUNCTION:

Used to set the value of the target address. Specifies single, or three-vector address mode.

COMMAND FORMAT:
<0001000T> \< P1>...... < P6 >,

6 parameter bytes
T = Address mode: 0 = single-vector, 1 = 3-vector
Single vector format: 6-byte binary number
3-vector format: P1 - P3 = cylinder address
P4 = head address
P5 - P6 =sector address

DESCRIPTION:

The Set Address command is used to set the value of the selected unit’s target address. The target
addressis then used by all other commands accessing data on that unit. The Set Address power-on
value is address 0.

Note: The term “block” refers to a specific quantity of data, the amount of whichis a
function of the storage format of a particular massstorage device. For example, a
block on adiscdrive is a single sector of data, e.g., 256 8-bit bytes. A block ona HP
DC600 Tape Cartridge is 1024 8-bit bytes.

Upon completion of a transaction which uses the target address, the target address will point to the
block after the last block accessed during that transaction, whether or not the transaction was
successful. The target address can be obtained from the Request Status execution message.

The Target Address is unlike other Complementary parameters in that it is updated by any
command which accesses data, and does not revert to a prior value when another accessing
command is sent. This allows sequential data accessing.

Three-Vector Address Mode. The 6-byte address specified in a Set Address command is broken
into three fields, each of which contains one vector of the three dimensional address. The vectors
are three, one, and two bytes in length, respectively. For disc drives, the 3-byte vector indicates
cylinder address, the 1-byte vector is the head address, and the 2-byte vector is the sector address.
The Set Volume (Complementary) command is used to select the desired volume
(fixed/removable). The MSB is transmitted first. The use of the three-vector format must be
limited to those devices which support this addressing mode.

Single Vector (Block). The 6-byte address field of the Set Address command is treated as one
number. Every addressable unit of storage islocated via this 6-byte address. This simplifies device
addressing for systems which are not interested in the particular device’s configuration. Cylinder,
head, and sector addresses on a disc drive are organized into a single vector addressing space such
that access to sequential sectors is provided with maximum performance. The mapping of linear
addresses into 3-vector addresses is device specific. The three-vector addressing mode is provided
to optimize response time. If Set Address is specified in the single vector mode, the device
controller will convert it to the 3-vector mode during the decoding of the command. The Set
Volume (Complementary) command is used in conjunction with block addressing too.
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SET ADDRESS (continued)

If an Address Boundserroroccursduring a Set Address command, the target address will be set to
zero. The target address is also set to zero any time an End of Volume error occurs.
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SET BLOCK DISPLACEMENT

2-15. SET BLOCK DISPLACEMENT

FUNCTION:
Adjusts the target address by the number of blocks indicated in the parameter field.

COMMAND FORMAT:
<00010010> < P1>...... < P6 >,

6 parameter bytes

Parameter format: 6-byte, signed, two’s complement, binary number

DESCRIPTION:

The block displacement parameter is a double precision signed two’s complement number which
is added to the current target address. The new target address is tested for bounds violation.

The next accessing command will cause a seek to the new target address. This allows random
access devices to be accessed in either absolute or relative addressing modes. This capability

allows compatibility with sequential device cold load sequences which may use the Set Block
Displacement command.
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SET LENGTH

2-16. SET LENGTH

FUNCTION:
Defines the number of bytes in a data transfer.
COMMAND FORMAT:

<00011000> < P1>...... < P4 >/

4 parameter bytes

Parameter format: 4-byte, unsigned binary number-

DESCRIPTION:

The four bytes following the Set Length opcode contain the byte count of the transfer length. If this
field is not included in the command message, the transfer length will be determined by the
power-on or last set value. A length specification of all 1’s (the power-on value) implies a transfer
size equal to the selected volume. Volume size is available from the Describe command.

A length specification of all 0’s will cause the device to respond to a Real Time command with a
Locate only (seek). Nodata is transferred. A Real Time command executed in this manner does not
require an execution message. After this type of seek, noverification of the target block address is
performed.
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SET BURST

2-17. SET BURST
FUNCTION:

Activates (and de-activates) burst mode.

COMMAND FORMAT:
<0011110T> < P1 >
T =0 indicates that last burst only is tagged with a message terminator
T =1 indicates that all bursts are tagged with a message terminator

P1 = Number of 256 byte segments in each burst
(if P1 = all zeros, Burst mode is de-activated)

Note: Message terminator on HP-IB is EOI.

DESCRIPTION:

Set Burst applies only to Real Time commands. Multiple execution messages may be used to
accommodate certain timing requirements. The host uses this burst value to define the maximum
amount of data to be transferred in any one execution message. The value specified by the Set
Length command is then divided by the size of each burst to calculate the number of execution
messages expected. The last burst may be shorter than the others.

Burst transfersof 1to 255 blocks can be specified. The Describe (General Purpose) command gives
an indication of the amount of buffering (in blocks) used by the controller for data transfers. If a
burst size less than or equal to the buffering available in the device is specified, the device will
acceptan entire burst of information into buffer RAM at the buffer RAM’s speed, and will write to
the media at the appropriate time, or will read an entire burst into buffer RAM before
transmitting data. This allows optimal channel usage. If the burst size is larger than the buffer
RAM available, the timing of each message of a burst transfer will be identical to that of an
unbursted data transfer of the same length, except that RPS is not used. This mode of operation
allows burst size to be used to satisfy transfer size limits imposed by the channel or host.

If an error occurs during a bursted write operation, the remaining bursts associated with that
transaction will be sinked by the device. If an error has occurred during a bursted read operation,
the device will return a single byte (QSTAT = 1) tagged with a message terminator (EOI on
HP-IB). The device will continue to return this single byte until the host entersthe reporting phase

of the transaction. The reporting phase is used to resynchronize the transaction sequence after an
error.

Set Burst is disabled at power-on.
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SET RPS (ROTATIONAL POSITION SENSING)

2-18. SET RPS (ROTATIONAL POSITION SENSING)
FUNCTION:

Sets time-to-target and window-size time intervals for RPS data transfers.

COMMAND FORMAT:
<00111001> < Timel > < Time2 >

Time 1 = time-to-target in hundreds of microseconds
Time 2 = window size in hundreds of microseconds

DESCRIPTION:

Rotational Position Sensing (RPS) is provided to minimize non-productive channel usage while
waiting for the device to locate the area at which a transfer will begin. Using this feature, the
device will request an execution message containing read or write data only during a period called
the RPS window. The window opens at a point in time which precedes the target address by an
interval specified as time-to-target, and remains open for a duration specified by window-size. If
the host does not respond with an execution message during this window, the execution message
request will be removed until the next time the target address becomes accessible. (See figure 2-1.)

The opcode is followed by two parameter bytes:

Time 1 = time-to-target in hundreds of microseconds

Note: IfTimel=0, RPS isdisabled and the execution message request will occur upon
completion of the seek.

Time 2 = window-size in hundreds of microseconds
Note: IfTime1lisNOT =0 (RPS enabled) and Time 2 =0, the window will remain open
and the execution message request will continue until the host responds with an

execution message.

If either of these parameters exceeds the latency time period. it will be treated in the same manner
as a zero value. '

At power-on, or after a Clear, RPS is disabled.

o
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SET RPS(ROTATIONAL POSITION SENSING)
(continued)
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ty — OPEN RPS WINDOW
ty — CLOSE RPS WINDOW
t3 — BEGINNING OF FIRST DATA BLOCK

THE RPS WINDOW IS DEFINED AS THE TIME BETWEEN ty AND t;. THE
HOST MUST ISSUE EXECUTION MESSAGE DURING THIS INTERVAL.
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Figure 2-1. RPS Timing Sequence
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SET RETRY TIME

2-19. SET RETRY TIME
FUNCTION:

Used to set the amount of time available for read and seek retries.

COMMAND FORMAT:
<00111010> < P1> < P2 >

P1 - P2 = Retry time in tens of milliseconds (16-bit binary number)

DESCRIPTION:

Retriesareattempted after an uncorrectable dataerror isencountered or when an attempted seek

fails. The power-on value is equal to the optimal retry time specified by the Describe (General
Purpose) command.

A retry time of 0 causes no read retries to take place. This does not eliminate latencies induced by

unrecoverable errors. In general, one latency per read attempt will be observed, once for any
unrecoverable error. '

In some cases it may be necessary for the device controller to invoke retries in order to meet certain
product specifications (i.e., seek error rate). In these situations the controller will impose a
minimum allowable retry time. If the current retry time is set below the imposed minimum, it will
be forced to the minimum value. No error is generated in the process.

Note: When specifying retry time the host is specifying the maximum delay between
any two bytes of a data transfer over the channel. As this is directly related to
channel timeout, the maximum retry time should be set to some value less than the
defined channel timeout. Using this rule, it is possible that the maximum retry
time could be invoked for each block of a data transfer. This situation would imply
such a high error rate as to indicate a hardware problem.

2-19



Complementary Command Details CS/80

SET STATUS MASK

2-20. SET STATUS MASK

FUNCTION:
Allows masking of error conditions reported by the Request Status (Diagnostic) command.
COMMAND FORMAT:

<00111110> \< P1 >...... < P8 >/

8 parameter bytes

Parameter format: Bit positions in parameter bytes correspond to error bit positions in
the error reporting fields of the status report. Refer to paragraph 2-35.

1 = masked error

DESCRIPTION:

This opcode is followed by 8 bytes containing the status bits to be masked. Each bit position
corresponds to an error bit position in the Request Status message. A ‘one’ in a given bit position
will cause that error to be masked. All error conditions except fault errors may be masked. Refer to
the Request Status discussions (paragraph 2-35) for bit positions.

If any non-maskable status bits are set, a Parameter Bounds error will result. The power-on value
has no error conditions masked.

The masked bits will not be reported by either Request Status or QSTAT. If a status bit is not

masked, it reports a hard error (QSTAT =1) when set. The only exception to this is the Power Fail
status bit. This bit reports a power-on status (QSTAT = 2) when set.
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NO OP

2-21. NO OP
FUNCTION:

Causes device to disregard message byte.

COMMAND FORMAT:
<00110100>

DESCRIPTION:

This byteisdisregarded if it appears as anopcode in a command message. It may be useful to align
messages to word boundaries.
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SET RELEASE

2-22. SET RELEASE
FUNCTION:

Used to suppress the release timeout and to enable automatic release.

COMMAND FORMAT:
<00111011>  <TZ000000>

T =1 Suppress release time-out
Z =1 Release automatically during idle time

DESCRIPTION:

The Set Release command allows the host to define how the device will respond to an internal
release request. There are four ways that the device can be configured: The first is with release
timeout enabled and automatic release disabled (T =0, Z = 0). This configuration will impose a two-
second limit on the time the device will remain in reporting phase (normal or unsolicited) request-
ing release. If the two-second interval elapses without any response from the host, the device will
release itself. The host can prevent the device from ever releasing itself by disabling both the
timeout clock and automatic release (T =1,Z =0). In this, the second case, the device will still enter
unsolicited reporting phase to request release but will be unable to release itself. A Release
command issued by the host is the only way the device can be released when this configuration is
used.

The third configuration enables automatic release (T =1, Z = 1) and allows the device to release
itself without requesting release from the host. If release is pending, the device will waitin the command-
ready state for two seconds. If no channel activity occurs during this period, the device will release
itself. The final configuration also enables automatic release (T =0, Z=1) but, with timeout enabled
as well, automatic release may occur after two seconds in either command-ready or reporting
state.

Note: Masking the Release Request bits in the status message (refer to paragraph 2-20)
has the same effect as enabling automatic release (Z = 1).

For most devices the Set Release command must be directed to the device controller (unit 15).

At power-on, or after Clear, the timeout is enabled. The power-on values of T and Z are as follows:
T=0,Z=0. '
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SET OPTIONS

2-23. SET OPTIONS
FUNCTION:

Used by the host to set device specific options.

COMMAND FORMAT:
<00111000> <00000VYZ>
P1 = options byte
VYZ for tape unit:

V=0 Autosparing disabled (power-on value)

V=1 Autosparing enabled
Y =0 Auto sparing invokes jump sparing (power-on value)
Y =1 Autosparing invokes skip sparing
Z =0 Disable character count (power-on value)
Z =1 Enable character count
DESCRIPTION:

This command is used by the host to enable or disable predefined capabilities of a specific device.

The power-on value of the options byte is 0.

TAPE UNIT OPERATION:

® TheZ-bitintheoptions byte (P1)enables/disables the character countoption. For an explana-
tion of this option, refer to paragraph 1-19.

® Whenthe V-bitisset, defective blocks encountered during a write operation will be automati-
cally spared. This includes blocks with bad keys and those blocks previously written into the
error log. Excluded from auto sparing are those blocks that won’t be recognized as defective
until aread operation isattempted. At that time, the bad block(s) will be entered into the error
log and the next time an attempt is made to write the block it will be auto spared. The use of
auto sparing allows the host to transfer the responsibility of sparing from itself to the device.

® The Y-bit defines which sparing method will be used. For an explanation of the tape drive
sparing methods, refer to paragraph 1-20.
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SET RETURN ADDRESSING MODE

2-24. SET RETURN ADDRESSING MODE
FUNCTION:

Allows the host to specify the type of address (single or three-vector) returned in the Request
Status message.

COMMAND FORMAT:
<01001000> <00000TTT>
TTT = Addressing mode
000 = single-vector

001 = three-vector

DESCRIPTION:

This command allows the host to specify the type of address (single or three-vector) to be returned
in the Request Status message. This allows the host to select either the same address mode defined
inthe Set Address command or use a different mode. The selection of the type of address returned
in the Request Status message is determined by the host and the specific type of device involved,
providing the device supports the address mode selected.

The power-on value of the addressing mode is single-vector.

When returning an address, the status message parameter bytes (P1 - P6) are configured as
follows:

Single vector format: 6-byte binary number
3-vector format: P1 - P3 = cylinder address
P4 = head address
P5 - P6 = sector address
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DESCRIBE

2-25. DESCRIBE
FUNCTION:

Returns (in an execution message) up to 256 bytes of information concerning device type and
characteristics.

COMMAND FORMAT:
<00110101>

DESCRIPTION:

This command provides enough information about the device to allow it to be configured into a
system without the host having prior knowledge about this device type. The device will return a
maximum of 256 bytes of information in the execution message. Table 2-4 shows the complete
format of each field of the Describe command execution message. The last byte of this message will
be tagged with a message terminator (EOI on HP-IB), so that fewer than 256 bytes may be
transmitted. There are three types of description fields returned: the controller field (5 bytes), the
unit field (19 bytes), and the volume field (13 bytes). The format (quantity and sequence) of the
description fields returned to the host in an execution message is determined by the unit
addressed.

If a selected unit (not the controller) is addressed, the returned sequence format is:

[controller field] [unit field] [volume field]

The controller field is returned once per transaction; the unit field is returned once per transaction
and describes the addressed unit; and the volume field is returned once per transaction and
describes the currently specified volume.

If the controller unit is addressed, the returned sequence format is:

[controller field] [unit O field] [volume 0] [volumel]... ete.
[unit 1 field] [volume 0] [volumel]...etc.
[unit 2 field]. .. etc.
...ete.

The controller field is returned once per transaction; the unit 0 field is returned, followed by all the

volume fields for that unit; the unit 1 field is returned, followed by all the volume fields for that
unit; and so on until all units and volumes within the addressed device have been described.
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INITIALIZE MEDIA

2-26. INITIALIZE MEDIA

CAUTION

Execution of the Initialize Media command will destroy all
user data on the selected unit. Before executing the Initialize
Media command, make certain that the proper unit has been
selected. Failure to doso may result in the loss of needed data.

COMMAND FORMAT:
<00110111> <00000CWZ> < P2>

CWZ = Initialize options
CWZ for disc unit:

000 = initialize selected volume retaining all factory and field spares

001 = initialize selected volume retaining only factory spares

010 = initialize selected volume retaining no spares (for factory or CE use only)
CWZ for tape unit:

C= 0 Run certification utility on tape

C= Inhibit certification utility
W= 0 Every 512th block is allocated as a spare
W= 1 No spares are allocated

Z= 1 Reset sparing table to initial spares as defined by bit W
Z= 0 Rewrite sparing table with no jump spares

P2 = Block interleave byte (binary number). Must be zero for tape operation.

DESCRIPTION:

The initialize options define which spares will be retained during the initialize operation. No pre-
viously defined information in the data fields is retained.

Note: The option to initialize retaining no spares (CWZ = 010) is provided for factory or
CE use only.

Block interleaving (figure 2-2) allows the transfer rate of a device to be matched most efficiently
with that of the host computer connected to it. A host computer cannot always process blocks of
data as fast as they are presented by the disc. Often, by the time the host computer is ready for
another block, the data head has already passed that particular block on the dise, and a time delay
or latency equal to as much as one revolution of the dise is incurred. Block interleaving allows the
data to be staggered or interleaved by one or more blocks; access time is delayed only enough to
equal that of the host computer. Block interleaving, therefore, reduces inherent latencies which
are characteristic of all dise drive memories.

A “0” interleave factor has the same value as a factor of “1”. If a block interleave factor greater
than the maximum allowable (as specified in the Describe command) is specified, the interleave
value defaults to maximum interleave. Different block interleaving factors may exist on different
volumes.
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INITIALIZE MEDIA (continued)

TAPE UNIT OPERATION:

This command will initialize the tape. If bit Z is not set, all existing jump spares are converted to
skip spares. This results in the same blocks being spared but without the greater latency associated
with jump sparing. If bit Z is set, the spare table is cleared and rewritten to an initial state

determined by bit W. When the spare table is cleared, no spares are retained. All defective blocks
will have to be rediscovered.

If W-bit is set, a null spare table is written allocating no spares on the tape. Sparing becomes the
responsibility of the user, as the controller is left with no resources for it. This option should be used
only for compatibility with non Hewlett-Packard systems.

The certification utility is used to verify the integrity of the tape media. When the certification
utility is run (C = 0), a spare table is set up on the tape and any defective blocks discovered during

the certify routine are automatically spared. If an uncertified tape is loaded, an Uninitialized
Media error will result.
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INITIALIZE MEDIA (continued)

CASE 1
BLOCK _
ADDRESS INTERLEAVE =1

DATA TRANSFER SEQUENCE
(BLOCKS 1 - n)

1. The disc drive reads and transmits
block 1.

\*]

. The disc drive head is now at block 2
but, because the host is still busy
with the first transfer, the drive can
not read and transmit the second
block.

' 3. The host finishes accepting block 1
and readies itself for block 2. By this
time the drive head has passed the
beginning of block 2 and the host

u

will now have to wait for the disc to
make a complete revolution back to
this block. This induces a latency
and degrades system throughput.

CASE 2
BLOCK
ADDRESS INTERLEAVE - 2

DATA TRANSFER SEQUENCE
(BLOCKS 1 - n)

1. The disc drive reads and transmits
block 1.

2. The host finishes accepting block 1
and readies itself for block 2. Be-
cause the blocks are interleaved,
the disc drive head is over the inter-
vening block and is approaching
block 2.

w

. The disc drive head arrives at block
2, and reads and transmits it to the
waiting host. By using block inter-
leave to alternate the data blocks,
latencies have been reduced and
system throughput has been
enhanced.

5955-16A

Figure 2-2. Block Interleave
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SPARE BLOCK

2-27. SPARE BLOCK
FUNCTION:

Allows the host to give the device permission to become temporarily busy while sparing the block
indicated by the target address.

COMMAND FORMAT:
<00000110>  <00000SOT>
P1

P1 = Sparing mode byte

S=0 Skip spare
S=1 Jump spare

T =0 Retain data on reformatted track
T=1 Do not retain data on reformatted track

T must equal 1 for tape operation
S must equal 0 for disc operation

DESCRIPTION:

Once sparing has been initiated in a given area, it must be completed to avoid problems with
partial address changes. Under most circumstances, the device will determine the optimum
technique for sparing. In some cases, however, the host may specify additional information as to
how the sparing operation will be carried out. This is done via the sparing mode byte.

When the host issues a Spare Block command to the disc drive, it is necessary to reformat the entire
data track on which the defective block resides. If the option to retain data is specified (T = 0), all
data on the track, excluding the defective block, will be retained. If the host does not wish to retain
data (T = 1), the sparing operation will be performed but none of the data will be retained. If the
host attempts to spare a defective block with the option to retain data and an additional defective
block is found on the data track, an Unrecoverable Data error will result. In this case, the host must
spare without retaining data.

Following a Spare Block command, the parameter field of the status message will contain
information concerning the address and length of the area reformatted by the command. The
parameter bytes (P1 - P6) contain the beginning address of the reformatted area and the fault log
bytes (P7 - P10) contain the length — in blocks — of the reformatted area.

Note: Becauseof the information contained in the parameter field of the status message,
status should always be requested after a Spare Block command. This will return
information about the area affected by the sparing operation and will also clear
the status message.

TAPE UNIT OPERATION:

This command instructs the device to spare the current target block using the method indi-
cated by the S bit. A sparing operation requires that the sparing table be updated. Because up-
dating involves tape movement, this command may take the full tape transit time to execute.
Refer to paragraph 1-20 for an explanation of sparing methods.

This command does not retain data in the spare block.
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LOCATE AND VERIFY

2-28. LOCATE AND VERIFY
FUNCTION:

Instructs the deviee to perform an internal verification of a section of data to ensure that it can
be read.

COMMAND FORMAT:
<00000100>

DESCRIPTION:

None of thisdata is transferred to the host so no execution message isrequired. The Set Length and
Set Address (Complementary) commands are used as described in paragraphs 2-14 and 2-16.

The verification starts at the target address and continues for the amount of data (in bytes)
specified in a Set Length (Complementary)command (or the existing set or power-on value). If this
byte count length is not an integral multiple of the number of bytes per block the count will be
rounded up to verify the entire block. since a block is the smallest unit which can be verified.

During verification all correctable data errorsare counted and logged into the error log. Verifica-
tion will terminate immediately on an unrecoverable data error.

Read retries are not normally attempted during a Locate and Verify. In some cases. however. it
may be necessary for the device controller to invoke retries in order to meet certain product specifica-
tions (i.e., seek error rate).

TAPE UNIT OPERATION:

o Verify will terminate on an unrecoverable data error unless the bad block has been spared.

o Verify will not terminate on a file mark.

e At the conclusion of a write operation, the host may initiate a verify after resetting the target
address to the address in effect at the beginning of the transfer. It is not recommended,
however, that such verifies be done on a block-by-block basis as this will result in extremely
poor performance and excessive mechanical wear.
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COPY DATA

2-29. COPY DATA
FUNCTION:

Copies the amount of data specified by the power-on or last set length value from the specified unit
and volume to a selected unit and volume.

COMMAND FORMAT:
<00001000> <OVVVOUUU> \<0001000T>/ NS P1>...... < P6 >,
\Set Address 6 parameter bytesj
Address of data source
<OXXXOWWW> <0001000T>, & P1>...... < P6 >,
LSet Address 6 parameter bytes/
Address of data destination
VAAY = volume number on UUU from which data is copied
Uuu = unit number of data source
T = address mode (0 = single vector, 1 = 3-vector)
XXX = volume number on WWW to which data is copied
WWW = unit number of data destination
DESCRIPTION:

Copy Data provides a copy function from one unit to another within the same device or from one
volume to another within the same unit. If unrecoverable data is read, this data will be copied
using the best recovery attempts, but it will not generate an error at the destination. Therefore any

errors found in the initial copy will be noted in the status report returned following the Copy Data
transaction along with the address of the first error.

The address from which the data is obtained is the addressspecified after the source unit number.
Thedestination addressisspecified by the Set Address command located after the destination unit
number. The Set Address opcode may indicate any of the addressing modes supported. The
parameters of the Set Address command are validated as a normal Set Address.

A full volume transfer is accomplished by setting the length specification (via the Set Length
command) to all “1”s. This value implies a transfer size equal to the selected volume. If the target
addressof the data source isthen set to the beginning of the volume (address 0), the entire contents
of the volume will be copied. Although this is the normal method of executing a full volume
transfer it is not necessarytoreset the target address to the beginning of the volume. A full volume
transfer can begin anywhere within the selected volume and will copy all data from that point to
the end of the volume. If a full volume transfer is executed in this manner, an End of Volume error
will not be generated when the end of the volume is reached.

The Copy Data command isalways directed to the device controller (unit 15). Copying of data from
one area to an overlapping area yields an unspecified result which will not cause an error.

If a failure occurs during a Copy Data command, a Cross-Unit error will result. This error will
place a list of the failing unit(s) in the parameter field (P1 - P6) of the Request Status message.
Using this information, the host can then request status from the failing unit(s) to determine the
exact nature of the failure.
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COPY DATA (continued)

TAPE UNIT OPERATION:

The tape unit address must be in block mode.

End of File (EOF) status is reported and the operation terminated if a file mark is encoun-
tered on the tape when it is the source unit.

If an unwritten block is encountered on the tape when it is the source unit, the operation is
terminated with No Data Found status.

Reaching the end of volume for either unit terminates the operation with an End of Volume
status.

If a bad key is encountered on the tape when it is the destination unit, the operation is
terminated unless auto sparing is enabled. During a full volume transfer, auto sparing is
enabled using skip sparing.

If more than one tape is required to perform a full volume transfer to the tape unit, the

address of the first disc sector copied to each tape is logged in the maintenance block of that
tape. (An example of this is a full volume copy on an HP 7914.)
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RELEASE

2-30. RELEASE
FUNCTION:

Used to release the device for a period of time.

COMMAND FORMAT:

“L00GO11100

DESCRIPTION:

Using the Release command. the host can allow adeviceto gooffline toservice an internal require-
ment. The host is informed of this requirement via the Release Request bits in the status message
returned by the device. Once released, the device will service the internal requirement and then
return in the reporting state. If the host attempts to communicate with the device while it is re-
leased. a Retransmit error will be reported when the device returns.

When the host issues the Release command the device will go offline and service one internal re-

quirement. [f more than one release request is present at one time. a separate release sequence will
be required to service each request.
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RELEASE DENIED

2-31. RELEASE DENIED
FUNCTION:

Prohibits the device from releasing itself.

COMMAND FORMAT:
<00001111>

DESCRIPTION:

This command will be issued by the host if the device returns a release request status report and
the host does not want the device to be released. By specifically denying the release, the host can
keep the device from timing out and releasing itself. The Release Denied command will clear all
release requests which are pending when the command is issued. Once release has been denied, the
event which initiated the release request must reoccur before the device will issue another request.
This may include pushing a button again (e.g., Unload, self-test) or the redetection by the con-
troller of an internal condition (e.g., head alignment, error log maintenance).

For most devices the Release Denied command must be directed to the device controller (unit 15).
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UNLOAD

2-32. UNLOAD
COMMAND FORMAT:
<01001010>

DESCRIPTION:

This command is used by the host to unload the tape. The error log is rewritten, if necessary, and
the tape is unloaded. Execution of this command may require rewriting logs at both BOT and
EOT. Before each log is updated, a release request for internal maintenance will be generated.
This meansthat an Unload command may be followed by as many as two release requests, one for
each log. If the logs cannot be rewritten (tape drive failure, tape write protected), the tape will be
unloaded without any release requests being generated.
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2-33. INITIATE UTILITY
FUNCTION:

Directs the device to perform one utility routine.

COMMAND FORMAT:
<001100XX> < P1> < P2>...... < P9 >,

Up to 8 parameter bytes
XX = execution message qualifier

00 = no execution message
01 = device will receive execution message text
10 = device will send execution message text

P1 = utility number (device specific)

Parameter quantity and content is function of P1.

DESCRIPTION:

The utility number following the Initiate Utility opcode indicates which utility is to be performed.
Depending on the utility selected, a predefined number of parameter bytes may be expected to
follow the utility number.
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INITIATE DIAGNOSTIC

2-34. INITIATE DIAGNOSTIC
FUNCTION:

Directs the device to perform one internally defined diagnostic routine.

COMMAND FORMAT:
<00110011> \< P1> <P2> <P3>,

3 parameter bytes

P1 - P2 = loop parameter
P3 = diagnostic section number

DESCRIPTION:

This command instructs the device to perform one internally defined diagnostic routine. The
Diagnostic Result parameters of the status message will contain information concerning the
results of the diagnostic.The Initiate Diagnostic command must be directed to the device con-
troller (unit 15).

Parameter byte P3 (diagnostic section number) defines which internal diagnostic the device will
perform. (The value of this parameter is device dependent.) Parameter bytes P1 and P2 (loop)
determine how many times the diagnostic will be performed.
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2-35. REQUEST STATUS
FUNCTION:

Instructs the device to return (in an execution message) the status report.

COMMAND FORMAT:
<00001101>

DESCRIPTION:

The Request Status command returnsa 20-byte status report(in an execution message) indicating
the cumulative status of all transactions which have occurred since the status report was last
cleared. The status report can only be cleared by executing a Request Status command or a Clear
command (refer to paragraph 3-2). The status report consists of a 2-byte identification field, an
8-byte error reporting field, and ten bytes of additional information in the parameter field. Table
2-5 shows the complete format of the status report, and table 2-6 shows the errors that apply to a
given command.

The 2-byte identification field contains the volume number, the unit number, and an identification
of other units within the device that have status pending.

The 8-byte error reporting field contains four categories: Reject Errors, Fault Errors, Access
Errors, and Information Errors. Each category has a 2-byte error field. All error conditions are
assigned specific bit positions in one of these fields. The error bit positions correspond to bit
positions in the Set Status Mask (Complementary) command parameter field.

The content of the parameter field isdependenton the errors being reported. The parameter field
contents are awarded to the error with the highest priority (lowest bit position in the error
reporting field). An error that has been masked in a Set Status Mask (Complementary) command
will not be reported and will not generate parameters. All address parameters are reported in the
format (single or 3-vector) last specified in a Set Return Addressing Mode (Complementary)
command. Whenever the 6-byte address field is not being used, either by a status bit which hasa
parameter or by a Spare Block command, it will contain the current target address. The last four
bytes (P7 - P10) of the parameter field will contain device specific fault log information except
after a Spare Block command. After a Spare Block command, bytes P1 - P6 contain the address of
the area affected by the command and bytes P7 - P10 contain the length of the affected area.

ERROR CATEGORIES

Reject Errors. Includes status bits which indicate a logical error in the host’s interaction with the
device. Reject errors result from opcode or parameter errorsin the command message or message
typeor length errorsin any message. Typically, incorrect programming or channel malfunction is
the cause of these errors.

Fault Errors. Indicate device hardware failures or the availability of diagnostic information.

Access Errors. Indicate problems encountered in executing a specific command relating to such
factors as device format, media condition, or independent events occurring during a transaction
(i.e., operator intervention).

Information Errors. Provide maintenance information to the host. These errors arise from condi-
tions which were not fatal to the operation being performed and do not require immediate host
action. In most cases, information errors indicate potential problems or performance irregulari-
ties in the device.
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REQUEST STATUS (continued)
Table 2-5. Request Status Summary
ERROR REPORTING FIELDS!
A
-
IDENTIFICATION ERRORS FIELD REJECT ERRORS FIELD FAULT ERRORS FIELD?
0 7 8 15 16 23 24 31

<VVVVUUUU> <SS SS SS SS>

<00200567><8910012000>

<01701800220><24026272803031>

VVVV = Volume number
UUUU = Unit number

SSSSS8S8SS = Value of the lowest
numbered unit with
status pending (all
ones if no units have
status pending).

Notes:
1. Error bit positions correspond to bit

A "1” indicates presence of an error.
Unused bit positions musta be zeroes.

2. All Fault Errors are unmaskable.

3. Error uses parameter field.
4. e Parameter field configuration is de-
pendent on reported errors.

¢ Highest priority is given to lowest
numbered errors.

® Masked errors relinquish their
priority.

positions in Set Status Mask command.

10

12

CHANNEL PARITY ERROR
A channel command was re-
ceived without odd parity.

ILLEGAL OPCODE
An unrecognizable opcode
was received.

MODULE ADDRESSING

An illegal volume or unit num-
ber was specified for this
device.

ADDRESS BOUNDS

The target address has ex-
ceeded the bounds for this
device.

PARAMETER BOUNDS

A parameter (other than unit,
volume, or target address) is
not allowed for this device.

ILLEGAL PARAMETER

A parameter field was the
wrong length for the opcode
preceding it.

MESSAGE SEQUENCE

The message sequence has
been violated. {Error sup-
pressed if any reject or fault
errors have occurred prior to
sequence error.)

MESSAGE LENGTH
The total fength of the execu-
tion message differs from the
current default value.

17 = CROSS-UNIT?
An error has occurred
during a Copy Data
operation.

19

CONTROLLER FAULT
A hardware fault oc-
curred in the controller.

22 = UNIT FAULT
A hardware fault has
occurred in the unit
addressed.

24 = DIAGNOSTIC RESULT?
The hardware failed the
diagnostic indicated in
the parameter field.

26 - 28 = RELEASE REQUIRED

This command cannot
be executed until after
release is granted to the
device.

Device requires release
for indicated reason:

26 = OPERATOR REQUEST
Release required for
operator request (e.g.,
load/unload, restore).

27

I

DIAGNOSTIC REQUEST
Release required for
diagnostics initiated
from control panel (e.g.,
HIO, self test).

28 = INTERNAL MAINTE-
NANCE
Release required for in-
ternal maintenance (e.g.,
head alignment, error
log).

30 = POWER FAIL
The power to the unit
failed, a diagnostic de-
stroyed configuration,
or a pack was loaded.
Device should be recon-
figured.

31 = RETRANSMIT
The preceding transac-
tion should be retried.
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REQUEST STATUS (continued)

Table 2-5. Request Status Summary (continued)
ERROR REPORTING FIELDS!

32

ACCESS ERRORS FIELD

39 40

<32333435363700><404104344000>

47

INFORMATION ERRORS FIELD

48

55 56 63

<48495051520055><057585906100>

PARAMETER FIELD*

32 =

34

37 =

41 =

43 =

44 =

ILLEGAL PARALLEL
OPERATION

The requested operation can-
not be executed in parallel
with some other operation(s)
currently in progress.

UNINITIALIZED MEDIA

The host attempted to access
unformatted media, or un-
usable media has been
loaded.

NO SPARES AVAILABLE
Spare Block cannot be exe-
cuted due to lack of spare
media.

NOT READY

The selected unit is not ready
for access at this time (e.g.,
heads or media not yet fully
loaded).

WRITE PROTECT
The selected volume is write
protected.

NO DATA FOUND
A block accessed during a
read has not been written.

UNRECOVERABLE DATA
OVERFLOW

The previous transaction gen-
erated more than 1 unrecov-
erable data error. The entire
transfer should be considered
inerror.

UNRECOVERABLE DATA?
Unrecoverable data at indi-
cated block(s).

END OF FILE
End of file encountered on
file structured device.

END OF VOLUME
The host attempted to access
across a volume boundary.

48 - 50

48

49

50

51

52

55

57

58

59

61

H

REQUEST RELEASE?
Device requests release
for indicated reason:

OPERATOR REQUEST?
Release requested for
operator request (e.g.,
lcad/unload, restore).

DIAGNOSTIC REQUEST?
Release request initiated
from diagnostic control
panel (e.g., HIO, self test).

INTERNAL MAINTE-
NANCE®

Release requested for in-
ternal maintenance (e.g.,
head alignment, error log).

MEDIA WEAR

Only one spare track
(disc) or one spare biock
(tape) remaining.

LATENCY INDUCED

A latency was induced
during the transfer due to
slow transfer rate or seek
retry.

AUTO SPARING
INVOKED

A defective block has been
automatically spared by
the device.

RECOVERABLE DATA
OVERFLOW

The previous transaction
generaged more than 1 re-
coverable data error.

MARGINAL DATA3
Data was recovered, but
with difficulty.

RECOVERABLE DATA®
A latency was introduced
in order to correct a data
error.

MAINTENANCE TRACK
OVERFLOW?

Error and fault log area is
full.

No Errors: P1 through P6 indicate new
Target Address. The address format,
which is used any time P1 through P6
contain address information, is de-
fined by the Set Return Addressing
command (refer to paragraph 2-24).

No Errors: P7 through P10 contain run-

time drive error codes (DERRORS),
except after a Spare Block command.
The errors are arranged chronologi-
cally: P7 contains the most recent of
the four errors recorded; P10 contains
the oldest of the four recorded.

Note: Error codes 40H and CBH will
always be followed by a single
byte containing fault iatch
information.

After a Spare Block command, P1
through P6 contain the beginning ad-
dress of the reformatted area. (Disc
operation only.)

After Spare Block command, P7
through P10 indicate the length - in
blocks - of the reformatted area. The
length is a four-byte, unsigned binary
number. (Disc operation only.)

Error Bit No. 17

Cross-unit: P1 through P6 contain the
encoded values of each unit which has
experienced an error. A byte of all
ones indicates no additional units.

Error Bit No. 24
Diagnostic Results: P1 through P6
contain the following information:

P1 = most suspect component

P2 = next most suspect component

P3 = test error (TERROR) associ-
ated with P1

P4 = test error (TERROR) associ-
ated with P2

P5 - P6 = not used

P7 - P10 contain DERROR information
(format described above).

Error Bit No. 41
Unrecoverable Data: P1 through P6
indicate address of bad block.

Error Bit No. 48 - No. 50

Request Release: P1 through P6 con-
tain the encoded values of each unit
requesting release. A byte of all ones
indicates no additional units.

Error Bit No. 58
Marginal Data: P1 through P6 indicate
address of the marginal block.

Error Bit No. 59 .
Recoverable Data: P1 through P6 indi-
cate address of recoverable block.
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REQUEST STATUS (continued)

Table 2-6. Possible Errors Summary

COMMAND J_ REJECT ERRORS FAULT ERRORS

REAL TIME

LOCATE AND READ
COLD LOAD READ
LOCATE AND WRITE

WRITE FILE MARK'

COMPLEMENTARY

SET UNIT
SET VOLUME
SET ADDRESS

SET BLOCK DISPLACEMENT % X x x x
SET LENGTH x X X X X
SET BURST X X X x
SET RPS X X %X x
SET RETRY TIME X X X X
SET STATUS MASK X X X x
NO OP X X X-Xx
SET RELEASE X X X X
SET OPTIONS' X X % X
SET RETURN X X XX
ADDRESSING MODE
GENERAL PURPOSE i
DESCRIBE X X X X
INITIALIZE MEDIA X X X x
SPARE BLOCK X X X X
LOCATE AND VERIFY X X X X
COPY DATA X X X x
RELEASE XX X X
RELEASE DENIED X X X x X X X X X X X
UNLOAD' % X 2% X X X XX XX
DIAGNOSTIC ’ ‘

INITIATE UTILITY X x X X X x X X XX X X X
INITIATE DIAGNOSTIC X X X X X X X X X X X X X X
REQUEST STATUS X X X XX X X X X X X X

NOTE 1: APPLIES TO TAPE DRIVE OPERATIONS ONLY.
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REQUEST STATUS (continued)

Table 2-6. Possible Errors Summary (continued)

COMMAND

ACCESS ERRORS

INFORMATION ERRORS

& £ 58 &
¥ SN z . I &
REAL TIME {( (& oflf( ( (0 (q (S
LOCATE AND READ X X X X X X X X X X XX X
COLD LOAD READ Y X X X X X X x X X X X X
LOCATE AND WRITE X X XU X X X X X X X
WRITE FILE MARK' X X X . X X XX X X X
COMPLEMENTARY ‘
SET UNIT XX X X
SET VOLUME X X X X
SET ADDRESS X X X X
SET BLOCK DISPLACEMENT X X X X
SET LENGTH X X X X
SET BURST X x x X
SETRPS X X X - X
SET RETRY TIME X X X X
SET STATUS MASK X X X X
NO OP X X X X
SET RELEASE ¢ X X X
SET OPTIONS! % XX X
SET RETURN X X X X
ADDRESSING MODE o
GENERAL PURPOSE =
DESCRIBE . X X X X
INITIALIZE MEDIA X X r XXX X
SPARE BLOCK X X X X X XX X X
LOCATE AND VERIFY X X X X[ ox x x - X
COPY DATA X X X X X X X X X X
RELEASE X " = X
RELEASE DENIED x xox X
UNLOAD' X XX X
DIAGNOSTIC
INITIATE UTILITY X X OOXOX X
INITIATE DIAGNOSTIC X X X X X
REQUEST STATUS X X X X

NOTE 1: APPLIES TO TAPE DRIVE OPERATIONS ONLY.
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SECTION 1l
TRANSPARENT MESSAGE COMMANDS

3-1. INTRODUCTION

The function of transparent commands is to compensate for different types of channels and
differences in operating environments. Transparent commands are intercepted by the channel
module and modify the normal command-execution-reporting transaction sequence (refer to
paragraph 1-6). The transparent commands include the Clear, Cancel, Loopback, and Interface
commands. An illegal opcode in a transparent message will generate a Message Sequence error.
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CLEAR

3-2. CLEAR

The clear command will cause the device to abort the transaction in process as soon as possible
without losing any data. There are three mechanisms available to clear the device: the HP-IB
Universal Clear command, the HP-IB Selected Device Clear command, and the Channel Inde-
pendent Clear. All three commands will cause identical clearing action in a device, unless the
Channel Independent Clear is directed to a unit other than the device controller (refer to nara-
graph 3-5). The Clear command will reset:

— clearable hardware functions

— internal buffers

— channel interface buffers

— Complementary values

— status report, unless the Diagnostic Result status bit is set

— other programmable functions (device dependent)
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UNIVERSAL DEVICE CLEAR

3-3. UNIVERSAL DEVICE CLEAR
FUNCTION:

A universal command that forces all devices on the HP-IB to return to a known reset state.

COMMAND FORMAT (HP-IB):
ATN
<P0010100>*

DESCRIPTION:

After the clear operation, the device goes to the reporting state. A reporting message following a
Clear command is optional because the device will accept and execute a command if sent. After a
Clear command, the host should wait for the device to request a reporting message before sending
any other command. This will avoid channel timeouts if there is a delay in processing the Clear
command.

There may be some instances where a Clear command occurring during the execution phase may
be deferred in order to allow completion of a critical operation.

When the host issues a Clear, the device will:

Note: This sequence does not include any recalibration operations or diagnostic
functions.

1. Abort the current operation at the earliest opportunity such that no data corruption can take
place.

2. Clear all clearable device or interface conditions currently asserted.

3. Reset all Complementary parameters to their power-on values.

4. Reset status report, unless the Diagnostic Result status bit is set. This includes resetting
power-on status.

Note: Afterthe device has reported a diagnostic failure on one unit, the Clear command
will clear the status of other units attempting to report the same failure. It is

unnecessary for the same failure to be reported more than once.

5. Set QSTAT value to indicate whether or not status should be requested. Note: QSTAT will
indicate any diagnostic results in addition to the occurrence of an internal release request.

6. Enter the reporting state.

Note: See section 1V for the HP-IB implementation of the Clear command.

*P = Parity Bit for all HP-IB commands
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SELECTED DEVICE CLEAR

3-4. SELECTED DEVICE CLEAR
FUNCTION:

An HP-IB channel command that forces only currently addressed devices to return to a known
reset state.

COMMAND FORMAT (HP-IB):

ATN ATN
<PO1ADDRS> <P0000100>
DESCRIPTION:

This command description is identical to the description for the Unversal Device Clear command
(refer to paragraph 3-3).
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CHANNEL INDEPENDENT CLEAR

3-5. CHANNEL INDEPENDENT CLEAR
FUNCTION:

The recommended clearing mechanism for channels other than HP-IB.

COMMAND FORMAT (HP-IB):

[0010YYYY]<00001000>
YYYY = unit number

DESCRIPTION:

This command can be used by the host to implement a Clear command on channels other than
HP-IB. If the unit number specifies the device controller (unit 15), all units associated with that
device will be cleared in a manner identical to the Universal Clear command (refer to paragraph
3-3). If the unit number specifies a particular unit within the device, only that unit will be cleared
and after the clear operation the specified unit will remain selected.
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CANCEL

3-6. CANCEL
FUNCTION:

This command causes graceful termination of the transaction, leaving it in the reporting phase.

COMMAND FORMAT:

[0010YYYY] <00001001>
YYYY = unit number

DESCRIPTION:

The Cancel command suppresses message length errors. The recommended way to terminate a
transaction is to terminate the message link, then send the Cancel command.
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LOOPBACK

3-7. LOOPBACK

FUNCTION:
Initiates a sequence to test channel integrity.
COMMAND FORMAT:

<0000001T> < P1>...... < P4 >

Byte Length Parameter (n)

T =0 Read Loopback Test
T=1 Write Loopback Test

Note: See section IV for the HP-IB implementation of the Read and Write Loopback
tests.

DESCRIPTION:

Loopback is an interface test performed by the channel module consisting of two transparent
messages followed by a reporting message. The first transparent message specifies that a read or
write loopback operation of n bytes will follow, and the second transparent message contains the
test data specified by the first. The host can then progress to the reporting phase without waiting
for a poll from the device.

Normally the device remains in the command-ready state during a loopback test and does not
request a reporting message. Therefore, unless an error has occurred, a reporting message to
retrieve QSTAT is optional and the device will accept and execute a command message following
the second transparent message.

If anerroroccursduring the loopback sequence, the device will enter an interlock reporting state.
In this state the device will not execute any commands from the host until the failure has been
reported. If the transferred data bytes are not correct, or if the number of bytes transferred is not
equal to the number specified in the Loopback command, a Channel Parity error will result.

Internal requests are suppressed once the loopback command is given and re-enabled after
completion of the loopback sequence.

The loopback test sequence begins with a hex FF and each byte that follows is equal to its
predecessor plus one. Carry is ignored.
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HP-IB PARITY CHECKING

3-8. INTERFACE SPECIFIC COMMANDS

These commands are used to set up any channel specific interface parameters or operating
conditions.

3-9. HP-IB PARITY CHECKING
FUNCTION:

This command determines whether the device will detect channel command parity errors.

COMMAND FORMAT:

EOI
<00000001>  <000000SV>

S=0 Disable SRQ during poll (power-on state)
S=1 FEnable SRQ during poll

V =0 Parity Checking disabled (power-on state)
V=1 Parity Checking enabled

Note: See section IV for the HP-IB implementation of the Parity Checking command.
DESCRIPTION:

If Parity Checking is enabled, and a channel command present on the bus does not contain odd
parity, the device will NOT accept the command; i.e., Not Data Accepted (NDAC) will remain in
the low state. This condition will remain until the host removes Data Valid (DAV)and corrects the
channel command parity.

If the S bit is set, the Service Request (SRQ) line will be asserted whenever the device polls.

3-8



CS/80 Transparent Message Commands

IDENTIFY

3-10. IDENTIFY
FUNCTION:

Identify is a special-case HP-IB command used by the host at power-on to identify the devices
connected to the bus.

COMMAND FORMAT:
Secondary with
Untalk Device Address Supplied by Device Unaddress
ATN ATN ATN
<P1011111> <P11ADDRS> <00000010> <TTTTTTTT> <P1011110>

ID byte 1 ID byte 2

T = Device type code

DESCRIPTION:

Each device returns a two-byte identity code which the host can use to configure itself. All CS/80
devices return the value of 2 (00000010) in ID byte 1, and the product type code in ID byte 2.

Note: The transparent secondary command is not used in this sequence.
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SECTION IV
CHANNEL IMPLEMENTATION

4-1. INTRODUCTION

Thissection providesanoverview of the Hewlett-Packard Interface Bus (HP-IB)and discusses the
protocol and svntax for bus interactions between the Controller-In-Charge (CIC) and a disc drive
mass storage device.

Protocol is defined as the rules for conducting communications on a given channel. Protocol is
channel-specific/device-independent and includes the addressing requirements, handshake se-
quence, bus management operations, and polling techniques on the HP-IB.

Syntax is defined as the systematic arrangement of communication elements (bytes, commands,
ete.) to form intelligent messages. Syntax on the HP-IB is device-specific/channel-independent
and includes the specific commands used to specify the operational state of a device connected to
the HP-IB.

4-2. HP-IB OVERVIEW

The HP-1B provides a standardized method to connect and transfer information between separate
devices. See figure 4-1. HP-1B is the Hewlett-Packard implementation of ANSI/IEEE 488-1978,
“IEEE Standard Digital Interface for Programmable Instrumentation”.

The HP-IB transfers commands and data between the components of a system on 16 signal lines.
The interface functions for each system device are performed within the device so only passive
cabling is needed to connect the system. The cables connect all system components in parallel to the
signal lines.

The eight Data 1/0 lines (DIO1 through DIOR) are reserved for the transfer of commands, data,
and other messages in a byte-serial, bit-parallel manner. Byte transfer is asynchronous, coordi-
nated by the three-line handshake bus consisting of Data Valid (DAV), Not Ready For Data
{NRFD), and Not Data Accepted (NDAC).

Command/data bytes are transmitted over the DIO lines under sequential control of the hand-
shake signals. No step in the handshake sequence can be initiated until the previous step is
completed. Information transfer can proceed as fast as devices ecan respond, but no faster than the
slowest device that is active. This permits several devices on the bus to receive the same message
byte concurrently.

Devices connected to the bus may be talkers, listeners. or controllers(see table4-1). The controller-
in-charge (CIC) dictates the role of each of the other devices by setting the Attention (ATN) line
true and sending talk or listen address commands on the DIO lines. Addresses are set into a device
at the time of system configuration with switches built into the device or by jumpers on a printed
circuit board. While ATN istrue, all devices must listen to the DIO lines. When ATN is false. only
devices that have been addressed will actively send or receive data. Several listeners can be active
simultaneously but only one talker can be active at a time. Whenever a talk address is present on
the DIO lines (while ATN is true), all other talkers are automatically unaddressed.
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HANDSHAKE OR DATA-BYTE GENERAL INTERFACE
DATA BUS TRANSFER CONTROL BUS MANAGEMENT BUS
{8 SIGNAL LINES) {3 SIGNAL LINES) (5 SIGNAL LINES)
[ > DIO1-L THROUGH DI108-L —
~ A I DATA INPUT/OUTPUT LINES
1 7 ¥ DAV-L — DATA VALID
1 1 $ NRFD-L — NOT READY FOR DATA
J A % NDAC-L — NOT DATA ACCEPTED
% IFC-L — INTERFACE CLEAR
» ATN-L — ATTENTION
% SRQ-L — SERVICE REQUEST
&' REN-L — REMOTE ENABLE
\W/ - ¥ EOQI-L — END OR IDENTIFY
DEVICE A DEVICE B I DevicEc I DobEvicep
ABLE TO ABLE TO ABLE TO ABLE TO
TALK, LISTEN TALK AND LISTEN TALK
AND CONTROL LISTEN ONLY ONLY

5955-3A Figure 4-1. Hewlett-Packard Interface Bus

The Interface Clear (IFC) signal places all devices on the bus in a known quiescent state. The
Remote Enable (REN) signal is used to select between two alternate sources of device program-
ming data such as the front panel or the HP-1B.

In a serial poll system, any active device can set the Service Request (SRQ) signal true. This
indicates to the CIC that some device on the bus requires attention.

The End or Identify (EOI) is a talker signal used to indicate the end of a multiple-byte transfer
sequence.

In a parallel poll system, when the CIC sets both ATN and EOI true simultaneously, each device

requiring attention from the CIC responds by setting the DIO line corresponding to its address
true.

Table 4-1. HP-IB Definitions

HP-IB TERM DEFINITION CONSIDERATIONS
TALKER Any device which sends information There can be only one TALKER sending
over the HP-IB. information over the HP-IB at a time.
LISTENER Any device which receives information | In a parallel poll system, there can be up
over the HP-IB. Some devices can func- | to 8 LISTENERS receiving information
tion as LISTENERS or TALKERS. over the HP-1B at the same time.

CONTROLLER | Any device that has been programmed |The CONTROLLER manages data flow

to manage data flow between the by addressing one device as a TALKER
TALKER AND THE LISTENER(s) in and one or more devices as LISTENERS.
addition to being a TALKER and a There can be only one active CON-
LISTENER. TROLLER on the HP-IB at any time. The

active CONTROLLER is called the CON-
TROLLER-IN-CHARGE (CIC).

SYSTEM Any device that functions as a CON- There can be only one SYSTEM CON-
CONTROLLER | TROLLER and is able to gain absolute |TROLLER connected to the HP-IB.
control of the HP-1B with the Interface
Clear (IFC) signal.
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4-3. EXPLANATION OF TERMS

The following paragraphs provide explanations of the terms used in this section.

COMMAND. A unit of information transmitted over the channel (HP-IB) relating to a specific
operation.

CHANNEL COMMAND. Channel commands are located in the message header (primary I and
secondary) and trailer (primary II), and are used to manage operation on the channel itself.

Information on the HP-IB data lines is considered a Channel Command when the ATN line is
asserted.

DEVICE COMMAND. Device commands are located in the text portion of a command message,
and are used to control the operation of a device connected to the channel.

UNIVERSAL COMMAND. A channel command that causes all devices on the bus to perform a
predetermined interface function.

PRIMARY COMMAND. The primary I command is a channel command that begins the message
sequence. It is located in the message header and contains the command to listen or talk and the
address of a particular device. The primary Il command is located in the message trailer and
unaddresses the device with an unlisten or untalk command.

Table 4-2. Universal Command Formats

UNIVERSAL COMMAND UNIVERSAL DEVICE CLEAR
ATN ATN
<PO0O1CCCC> <P0010100>
P = Parity Bit P = Parity Bit
CCCC = Command Code

SECONDARY COMMAND. The secondary command is a channel command located in the
message header and sets up the action required of the device in the text of the message.

TEXT. The text of the message can be 1 to n bytes depending on the required action. The required
action can be toreceive further qualifying information or instructions(such as a device command),

to receive write data, to send read or status data, or to perform a specific operation such as a
CLEAR.

MESSAGE. A unique sequence of command and text bytes transmitted over the channel during
which the communication link between the devices (e.g., CIC and disc drive) remains unbroken.

COMMAND MESSAGE. A single message containing all the information required to address a
device and initiate an operation, set up a programmable parameter, or set up for an operation that
will be executed by an Execution Message.

EXECUTION MESSAGE. A single message containing all the information required to carry out
an operation previously set up with a Command Message.

REPORTING MESSAGE. A single message containing the QSTAT byte. QSTAT indicates the
completion status of the previous command.
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TRANSACTION. A complete process or operation carried out over the channel. Some transac-
tions are completed with command and reporting messages only and some require a complete
command. executing, and reporting sequence. A transaction begins when a command message
secondary is accepted by the device and ends when the device accepts the pass/fail reporting
message (QSTAT).

4-4. CHANNEL MANAGEMENT TECHNIQUES

The following techniques are used by the CIC to manage the HP-IB: Parallel Poll and Universal
Device Clear.

4-5. PARALLEL POLL

The CIC conducts a parallel poll on the HP-IB by asserting ATN and EOI simultaneously. Each
peripheral device requiring service can then respond by asserting the DIO line corresponding to
its address. The CIC then addresses only the device requiring service. If more than one device
requires service, the CIC addresses the device with the highest priority (lowest address) first.
Enable Parallel Poll Response (EPPR) and Disable Parallel Poll Response (DPPR) are internal
states of the channel module. EPPR occurs when the device requires service from the CIC. DPPR
is the opposite state and occurs whenever the device is active (e.g.. busy executing a command). A
Parallel Poll Response (PPR) from the device will occur if the CIC asserts both ATN and EOI and
if the device is in the EPPR state.

4-6. UNIVERSAL DEVICE CLEAR

A universal command is a channel command that causes all devices on the HP-IB to perform a
predetermined interface function. The Universal Device Clear command clears information
stored in the controller unit and places the device in a known reset state. The formats for a
Universal command and for a Universal Device Clear command are shown in table 4-2. Section III
provides detailed descriptions of the Clear commands.

4-7.  MESSAGE STRUCTURE

Each HP-IB message contains three components (see table 4-3): the header, containing address
information; the text, containing device operating commands or data being transferred; and the
trailer, containing unaddress information. In HP-IB systems using CS/80. the header contains two
bytes of information: a primary I command, and a secondary command.

The CIC asserts ATN during primary and secondary commands to distinguish them from text

information. The receiving device decodes the information contained in both the primary I and
secondary commands to set up for the action to be specified in the text.

Table 4-3. HP-IB Message Structure

HEADER TEXT TRAILER
PRIMARY | SECONDARY DEVICE COMMAND OR DATA PRIMARY II
(ATN) (ATN) (ATN)
<ONE BYTE> <ONE BYTE> <ONE TO n BYTES> <ONE BYTE>
- UNIDIRECTIONAL - UNIDIRECTIONAL | - BIDIRECTIONAL - UNIDIRECTIONAL
* CIC TO DEVICE ¢ CIC TO DEVICE - QUALIFYING INSTRUCTIONS * CIC TO DEVICE
- BEGINS MESSAGE - SET UP DEVICE TO DEVICE - TERMINATES
e ADDRESSES FOR FURTHER _ WRITE DATA TO DEVICE MESSAGE
DEVICETO ACTION _ READ DATA TO CIC - UNADDRESSES
LISTEN OR DEVICE
TALK - STATUS DATA TO CIC « UNLISTEN
* UNIVERSAL o UNTALK
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4-8. HEADER/TRAILER FORMATS

The address information contained in the message header consists of the primary and second-
ary channel commands. The structure of the primary and secondary commands is shown in table
4-4. P is an odd parity bit generated by the CIC. The state of bits 6 and 7 determine whether a
command is primary, secondary, or universal. In a primary command, bits 1 through 5 are the
device address; in a secondary command, bits 1 through 5 are the modifier field which sets up the
receiving device for the particular action to be performed. A receiving device will only respond to
the primary I command containing its specific address, but will respond to several authorized
secondary commands. The action to be performed in the receiving device is dependent on the infor-
mation contained in both the primary I and secondary commands. Therefore a given secondary can

follow different primaries. Each unique primary/secondary combination has its own meaning and
will cause a unique action to be performed.

The message trailer contains the primary II command. Bits 1 through 5 are set to 1 which
unaddresses all devices on the bus.

Table 4-4. Header/Trailer Formats

MESSAGE HEADER MESSAGE TRAILER
(ADDRESS) COMMANDS (UNADDRESS) COMMAND
PRIMARY | COMMAND SECONDARY COMMAND PRIMARY Il COMMAND
ATN ATN ATN
8 1 8 1 8 1
TALK <P10AAAAA> <P11MMMMM> UNTALK <P1011111>
ATN P = Parity Bit ATN
8 1 MMMMM = Modifier 8 1
LISTEN <PO1AAAAA> UNLISTEN <PO111111>
P = Parity Bit
AAAAA = Device Address

4-9. TEXT FORMATS

There are only four authorized CS/80 message types: Transparent, Command, Execution, and
Reporting. The secondary command (in the message header) identifies the message type. Table 4-5
shows formats for each type of secondary command. The following paragraphs provide descrip-
tions and format information for the text of each type of message.

Table 4-5. Secondary Command Formats

PRIMARY SECONDARY SECONDARY COMMAND BREAKDOWN
COMMAND TYPE | COMMANDTYPE | . | COMMANDFIELD | MODIFIER FIELD
Listen or Talk Transparent P 1 1 10 0 1 0
Listen Command P 1 1 0 0 1 0 1
Listen or Talk Execution P 1 1 01 110
Talk Reporting P 1 1 1 0 0 0 O
P = Parity bit




Channel Implementation CS/80

4-10. CONVENTIONS. The following conventions are used throughout this section:

< > Information inside angle brackets is required.

[ ] Information inside brackets is optional and supplied according to program
requirements.
n Indicates a number supplied according to program requirements.

4-11. TRANSPARENT MESSAGES. Transparent messages compensate for different
types of channels and differences in operating environments. Transparent messages could be used
to support operation in a complex operating environment (i.e., one that involives parallel opera-
tions). The discussion of transparent commands in this manual is limited to operation within a
simple operating environment.

Transparent messages also include interface specific functions or interface testing. Some device
specific messages may be required in order to maintain the integrity of the transaction sequence in
specific operating environments. Interface testing includes Read and Write Loopback.

Transparent messages may be initiated by either host or device, and they can be transmitted in
either direction. The first byte of the text may be an operating code (opcode) which indicates the
purpose of the message. The format of the remainder of the message is a function of the first byte.

TEXT FORMAT:

<TTTTTTTT> 6 P1>...... < Png

0 to n bytes

T = Transparent Command Opcode
P = Parameter or Message Information (n determined by T)

4-12, COMMAND MESSAGES. Command messages are initiated by a host and always go
from the host to a device. The contents of the message may vary in length up to some maximum
defined by the command set. Except for the Clear and Cancel commands, a command message is
valid only if it occurs during the command phase of a transaction.

Command messages contain all device command operation codes (opcodes). There are four cate-
gories of device commands: Real Time, Complementary, General Purpose, and Diagnostic. A
given command message may contain one or more Complementary command opcodes, and/or one
command from any of the other three categories. Each opcode may be followed by any associated
parameters. Command messages are buffered one at a time, and no command queing is per-
formed. Specific opcodes and message structures are shown in detail in tables 4-6 and 4-7.

TEXT FORMAT:

\[CCCCCCCC] [ST]...... [ S ]/ \<DDDDDDDD> <P>...... <P >/
\ n bytes / 0 to m bytes

May contain 0 or more complementary
commands and associated bytes.

C = Complementary Command Opcode

S = Set Value Modification Data (n determined by C)
D = Device Command Opcode

P = Parameter Data (m determined by D)

4-6
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4-13. EXECUTION MESSAGES. Execution messages are requested by the device (via
parallel poll) unless an execution message has already been established by the host. The direction
and significance of the message depends on the command being executed. Possible execution
message contents include read or write data, or detailed status/diagnostic information.

Execution messages are valid only during the execution phaseof a transaction which started with
acommand that callsfor an execution message. Some operations (e.g., Spare Block) donot include
execution messages. For the Real Time commands, and the Initiate Utility (Diagnostic) command,
the host may cause execution messages to be broken into bursts of smaller messages of uniform
length by setting a non-zero burstsize (refer to paragraph 2-17). In this case, the device initiates a
series of messages which collectively contain the same information as would have been transmitted
in one longer message.

TEXT FORMAT:

n bytes

I = Transfer Data (n determined by command message)

4-14. REPORTING MESSAGES. The device requests reporting messages (via parallel
poll) during the reporting phase of each transaction, and during unsolicited reporting phases
entered for power recovery, or to service internal requests(refer to paragraph 1-16). All reporting
messages consist of one byte of status information transmitted from the device to the host. This
byte contains a QSTAT value tagged with EOI.

TEXT FORMAT:
<000QSTAT>
QSTAT = Completion Status

QSTAT STRUCTURE:
NORMAL COMPLETION = <00000000>

Indicates normal completion of the requested operation.

HARD ERROR =<00000001>

Indicates that error information is available. The host must issue thé Request Status
command in order to determine what went wrong.

POWER ON =<00000010>

Indicates that the device has just returned from a power failure or some form of operator
intervention (such as removal of the storage media). Any incomplete transactions were
aborted and should be repeated. The host must reconfigure any programmable operating
parameters because they have returned to their power-on values.

4-15. HP-IB MESSAGE STRUCTURES

Table 4-6 shows the HP-IB message structures for the Device commands and table 4-7 shows the
HP-IB message structures for the Transparent commands.
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Table 4-6. HP-IB Device Command Message Structures

MESSAGE FORMAT

SEE MESSAGE HEADER
COMMAND NAME | 22 | CATEGORY TYPE TEXT TRAILER
PRIMARY | SECONDARY DPPR = Disable Parallel Poll Response = EPPR = Enable Parallel Poll Response PRIMARY Il
ATN ATN EO! ATN
COMMAND | <POTADDRS> |<P1100101>| 4 1 , COMPLEMENTARY COMMANDS] <00000000> w— o1 | <POtTITI1>
) | TIME DETERMINED BY CURRENT+
|
RPS AND BURST VALUES
DPPR | EPPR
ATN ATN 1 TO n BYTES OF READ DATA EOI ATN
EXECUTION'[<P10ADDRS> |<P1101110> | _ o . <LASTBYTE>, <P1011111>
LOCATE AND 2-8 | REAL TIME ! |
READ }
DPPR EPPR (WHEN EXECUTION COMPLETE)
ATN ATN EOI ATN
REPORTING | <P10ADDRS> [<P1110000> | <QSTAT> <P1011111>
|
DPPR
ATN ATN EOI ATN
PO111111
COMMAND | <POTADDRS> <P1100101>: [0 TO n COMPLEMENTARY COMMANDS] <00001010>| <—— — [P0 =
| TIME DETERMINED BY CURRENT !
i
DPPR | RPS AND BURST VALUES coph
ATN ATN 1 TO n BYTES OF READ DATA EOI ATN
EXECUTION[<P10ADDRS> [<P1101110>)f _ <LAST BYTES <P1011111>
_____________ |
I
COLD LOAD 2.9 | REAL TIME f
READ 1
DPPR
EPPR (WHEN EXECUTION COMPLETE)
ATN ATN EOI ATN
REPORTING |<P10ADDRS> <P111oooo>I <QSTAT> <P1011111>
DPPR

*NO EXECUTION MESSAGE REQUIRED WHEN MESSAGE LENGTH EQUALS ZERO (SET LENGTH = 0).

uorjejuswaduw] [puUBY?)
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Table 4-6. HP-IB Device Command Message Structures (continued)

MESSAGE FORMAT

SEE MESSAGE
HEA
COMMAND NAME | SE& | caTEGORY [ MESBAS DER TEXT TRAILER
PRIMARY | SECONDARY DPPR = Disable Parallel Poll Response  EPPR = Enable Parallel Poll Response PRIMARY Il
ATN ATN EOI ATN
COMMAND |<POTADDRS> [<P110010T>1 | 016 | COMPLEMENTARY COMMANDS] <000000105 | <—— — ) | <POTTIII>
1 | TIME DETERMINED BY CURRENT |
I RPS AND BURST VALUES
DPPR ! EPPR
ATN ATN ATN
1TO n BYTES OF WRITE DATA  EQI
. 111111>
LOCATE AND 2.10 REAL TIME EXECUTION"| <POTADDRS> <P1101110>| < P e Rt <LAST BYTE>| <PO
WRITE - | |
DPPR *EPPR (WHEN EXECUTION COMPLETE)
ATN ATN EOI ATN
REPORTING |<P10ADDRS> [<P1110000> | <QSTAT> <P1011111>
I
DPPR
ATN ATN EOI ATN
COMMAND  |<POTADDRS> |<P1100101>{ [0 TO n COMPLEMENTARY COMMANDS] <01001001> | +—— —— [<POTITIIT>
I { TIME DETERMINED BY CURRENT |
b RPS AND BURST VALUES ?
WRITE FILE 2-11 | REAL TIME DPPR i
MARK 1 EPPR
EXECUTION | NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOl ATN
REPORTING |<P10ADDRS> [<P1110000>| <QSTAT> <P1011111>
l
DPPR

*NO EXECUTION MESSAGE REQUIRED WHEN MESSAGE LENGTH EQUALS ZERO (SET LENGTH = 0).

08/SD
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Table 4-6. HP-IB Device Command Message Structures (continued)

MESSAGE FORMAT

SEE MESSAGE
T H
COMMAND NAME PARA. CATEGORY TYPE EADER TEXT TRAILER
PRIMARY | SECONDARY DPPR = Disable Parallel Poll Response  EPPR = Enable Parallel Poll Response PRIMARY Il
ATN ATN EQOI ATN
COMMAND | <PO1ADDRS> <F’11001O1>I <0010YYYY> YYYY = UNIT NUMBER (1111 = CONTROLLER) <PO111111>
1 I
DPPR EPPR (WHEN UPDATE COMPLETED)
COMPLE-
SET UNIT 2-12 EXECUTION NONE NONE NO EXECUTION MESSAGE NONE
MENTARY
ATN ATN EQ) ATN
REPORTING | <P10ADDRS> <P111000O>' <QSTAT> <P1011111>
1
DPPR
ATN ATN EOI ATN
COMMAND | <PO1ADDRS> <P1100101>' <01000YYY>| YYY = VOLUME NUMBER <PO111111>
I |
DPPR EPPR (WHEN UPDATE COMPLETED)
SETVOLUME | 2-13 | COMPLE-
MENTARY
EXECUTION NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING | <P10ADDRS> <P111OOOO>I <QSTAT> <P1011111>
|
DPPR

uolyejuawd[dwi] [2UUBY)
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Table 4-6. HP-IB Device Command Message Structures (continued)

MESSAGE FORMAT

SEE MESSAGE " n
COMMAND NAME [ SCE | cATEGORY | METEE EADE TEXT TRAILER
PRIMARY | |SECONDARY DPPR - Disable Parallel Poll Response  EPPR = Enable Parallel Poll Response PRIMARY I
ATN ATN 6 PARAMETER BYTES  EOI ATN
COMMAND |<P01ADDRS> [<P1100101>|| <0001000T> < p1> -~ -=-==-=---- <P6>1 <POT11111>
| !
DPPR EPPR (WHEN UPDATE COMPLETED)
T - ADDRESS MODE
(0 = SINGLE VECTOR, 1 = 3-VECTOR
c SINGLE VECTOR FORMAT:
SET ADDRESS | 2-14 OMPLE- 6-BYTE UNSIGNED BINARY NUMBER
MENTARY
3-VECTOR FORMAT:
P1- P3= CYLINDER ADDRESS
P4 = HEAD ADDRESS
PS5 - P6 = SECTOR ADDRESS
EXECUTION NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING | <P10ADDRS> |<P1110000> | <QSTAT> <P1011111>
|
DPPR

08/8D
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Table 4-6. HP-IB Device Command Message Structures (continued)

MESSAGE FORMAT

SEE MESSAGE
COMMAND NAME PARA. CATEGORY TYPE HEADER TEXT TRAILER
PRIMARY | SECONDARY DPPR = Disable Parallet Poll Response  EPPR = Enable Parallel Poll Response PRIMARY 1l
COMMAND ATN ATN 6 PARAMETER BYTES ~ EOI ATN
<PO1ADDRS> |<P1100101>)| <00010010> A D <P6>>y <PO111111>
1 |
DPPR EPPR (WHEN UPDATE COMPLETED)
PARAMETER FORMAT:
SET BLOCK COMPLE- .
_ -BYT E PLEMENT BINARY N ER
DISPLACEMENT 2-15 MENTARY 6-BYTE, SIGNED, TWO'S COM EN ARY NUMB
EXECUTION NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING |<<P10ADDRS> <P1110000>| <QSTAT> <P1011111>
DPPR
ATN ATN 4 PARAMETER BYTES EQI ATN
COMMAND | <PO1ADDRS> <P1100101>)| <00011000> R B <P4>) <PO111111>
| 1
PARAMETER FORMAT: 4-BYTE BINARY *
DPPR NUMBER EPPR (WHEN UPDATE COMPLETED)
SET LENGTH 2-16 | COMPLE-
MENTARY
EXECUTION NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING | <P10ADDRS> <P1110000>|| <QSTAT> <P1011111>
|
DPPR

uonejuswa[dw] [puuey))
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Table 4-6. HP-IB Device Command Message Structures (continued)

MESSAGE FORMAT

SEE MESSAGE
commanD NaMe | SEE [ caTEGoRy | MESEE HEADER TEXT TRAILER
PRIMARY | SECONDARY DPPR = Disable Parallel Poll Response  EPPR = Enable Parallel Poll Response PRIMARY U}
ATN ATN EO! ATN
COMMAND |<POTADDRS> [<P1100101>) | <0011110T>< Pt > <PO111111>
| |
DPPR EPPR (WHEN UPDATE COMPLETED)
T=0 INDICATES THAT LAST BURST ONLY IS
TAGGED WITH A MESSAGE TERMINATOR
COMPLE- T=1 INDICATES THAT ALL BURSTS ARE TAGGED
SET BURST 2-17 | MENTARY WITH A MESSAGE TERMINATOR
P1 = NUMBER OF 256-BYTE SEGMENTS IN EACH BURST
(IF P1 = ALL ZEROS, BURST MODE IS DEACTIVATED)
EXECUTION NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING | <P10ADDRS> [<P1110000>| <QSTAT> <P1011111>
!
DPPR

08/S0
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Table 4-6. HP-IB Device Command Message Structures (continued)

SEE

MESSAGE

MESSAGE FORMAT

HEA
COMMAND NAME [ SEF | caTEGORY [ MESBAS DER TEXT TRAILER
PRIMARY | SECONDARY DPPR = Disable Parallel Poll Response  EPPR = Enable Parallel Poll Response PRIMARY Il
ATN ATN EOI ATN
COMMAND [<POTADDRS> [<P1100101>; [ <00111001> <TIME1> <TIME2> | <POT11111>
! |
DPPR EPPR (WHEN UPDATE COMPLETED)
TIMET = TIME TO TARGET IN 100'S OF MICROSECONDS
SET RPS TIME2 = WINDOW SIZE IN 100'S OF MICROSECONDS
(ROTATIONAL COMPLE
2-18 -
POSITION MENTARY
SENSING)
EXECUTION | NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING | <P10ADDRS> |<P1110000>; [ <QSTAT> <P1011111>
|
DPPR
ATN ATN EOI ATN
COMMAND | <POTADDRS>[<P1100101> [ <00111010>< P1 >< P2 > <PO111111>
| |
DPPR EPPR (WHEN UPDATE COMPLETED)
P1 - P2 = RETRY TIME IN 10'S OF MILLISECONDS
(16-BIT BINARY NUMBER)
SET RETRY COMPLE-
TIME 2419 | \VENTARy |EXECUTION | NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING | <p190ADDRS> <P1110000> | <QSTAT> <P1011111>
|
DPPR

uoneuswa[dw] [auuey)
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Table 4-6. HP-IB Device Command Message Structures (continued)

MESSAGE FORMAT

SEE MESSAGE
HEADER
commano Name| SEE [catecory [ MESS E TEXT TRAILER
PRIMARY | SECONDARY DPPR = Disable Paraliel Poll Response  EPPR = Enable Parallel Poll Response PRIMARY 1l
ATN ATN 8 PARAMETER BYTES  EOI ATN
COMMAND |<PO1ADDRS> |<P1100101> [ <00111110> <P1>---- - —- .- ... <P8> | <P0O111111>
| |
4 4
DPPR EPPR (WHEN UPDATE COMPLETED)
PARAMETER FORMAT:
8 BYTES, BIT POSITIONS CORRESPOND TO STATUS REPORT
SET STATUS COMPLE- ERROR BIT POSITIONS. REFER TO PARAGRAPH 2-31.
MASK 2-20 | MENTARY
EXECUTION NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING | <P10ADDRS> [<P1110000>;| <QsTAT> <P1011111>
|
DPPR
ATN ATN EOI ATN
COMMAND | <POTADDRS> [<P1100101>; | <00110100>, <PO111111>
| 1
DPPR EPPR (IF LAST BYTE)
NO OP 221 | COMPLE- | oyreumion NONE NONE NO EXECUTION MESSAGE NONE
MENTARY
ATN ATN EOI ATN
REPORTING | <P10ADDRS> |<P1110000>| | <QSTAT> <P1011111>
|
DPPR

08/SD
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Table 4-6. HP-IB Device Command Message Structures (continued)

MESSAGE FORMAT

SEE MESSAGE
HE
COMMAND NaME | SEE | caTEGORY | MESSA ADER TEXT TRAILER
PRIMARY | SECONDARY DPPR = Disable Parailel Poll Response  EPPR = Enable Parallel Poll Response PRIMARY II
ATN ATN EOI ATN
COMMAND |<PO1ADDRS> |<P1100101> | <00111011> <TZ000000>, <PO111111>
1 |
DPPR EPPR (WHEN UPDATE COMPLETED)
SET RELEASE | 2-22 32&’;’}5\'{ T=1 SUPPRESS RELEASE TIME OUT
Z=1 RELEASE AUTOMATICALLY DURING IDLE TIME
EXECUTION|  NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING | <P10ADDRS> |<P1110000> [ <QSTAT> <P1011111>
|
DPPR

uonejusWIdW] [dUUBY])
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Table 4-6. HP-IB Device Command Message Structures (continued)

SEE

MESSAGE

MESSAGE FORMAT

HEA
COMMAND NAME PARA. CATEGORY TYPE DER TEXT TRAILER
PRIMARY | |SECONDARY DPPR = Disable Parallel Poll Response  EPPR = Enable Parallel Poll Response PRIMARY I
ATN ATN EOI ATN
COMMAND | <PG1ADDRS> [<P1100101>, [ <00111000> <00000VYZ> <PO111111>
| \—p1—/:
DPPR EPPR (WHEN UPDATE COMPLETED)
P1=0OPTIONS BYTE
VYZ FOR TAPE UNIT:
V=0 DISABLE AUTO SPARING
COMPLE- V=1 ENABLE AUTO SPARING
SET OPTIONS 2-23 | MENTARY Y=0 JUMP SPARE
Y =1 SKIP SPARE
Z=0 DISABLE CHARACTER COUNT
Z=1 ENABLE CHARACTER COUNT
EXECUTION NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING | <P10ADDRS> [<P1110000> | <QSTAT> <P1011111>
I
DPPR

08/S0
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Table 4-6. HP-IB Device Command Message Structures (continued)

MESSAGE FORMAT

SEE MESSAGE
HEA
COMMAND NAME PARA. CATEGORY TYPE DER TEXT TRAILER
PRIMARY | SECONDARY DPPR = Disable Parallel Poll Response  EPPR = Enable Parallel Poll Response PRIMARY II
ATN ATN EOI ATN
COMMAND | <PO1ADDRS> |<<P1 100101>| <01001000> <00000TTT> <PO111111>
| !
4 4
DPPR EPPR (WHEN UPDATE COMPLETED)
TTT = ADDRESS MODE
SET RETURN 000 = SINGLE VECTOR
COMPLE- = 3-
ADDRESSING 2-24 MENTARY 001 = 3-VECTOR
MODE
EXECUTION NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING | <P10ADDRS> <P1110000>| <QSTAT> <P1011111>
|
DPPR
ATN ATN EOI ATN
COMMAND | <PO1ADDRS> <P1100101>| [0 TO n COMPLEMENTARY COMMANDS] <00‘l10101>I <PO111111>
l |
DPPR EPPR
ATN ATN UP TO 256 INFORMATION BYTES EOI ATN
EXECUTION | <P10ADDRS> <F’11O111O>| R R e <LAST BYTE>| <P1011111>
GENERAL | 1
DESCRIBE 2-25 PURPOSE A *
DPPR EPPR
REFER TO TABLE 2-4 FOR COMPLETE
DESCRIBE EXECUTION MESSAGE FORMAT.
ATN ATN EOI ATN
REPORTING | <P10ADDRS> <P1110000>| <QSTAT> <P1011111>
!
DPPR

uorpeIUaWaduW] [dUUBY)
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Table 4-6. HP-IB Device Command Message Structures (continued)

MESSAGE FORMAT

SEE MESSAGE H
COMMAND NAME PARA. CATEGORY TYPE EADER TEXT TRAILER
PRIMARY | SECONDARY DPPR = Disable Parallel Poll Response EPPR = Enable Parallel Poll Response PRIMARY |l
ATN ATN EO! ATN
COMMAND | <PO1ADDRS> |[<P1 100101>I [0 TO n COMPLEMENTARY COMMANDS] <00110111> <00000CWZ> < P2 >I <PO111111>
| |
* CWZ = INITIALIZE OPTIONS
DPPR EPPR
(WHEN INITIAL-
CWZ FOR TAPE UNIT: 1ZING COM-
Z = 0 REWRITE SPARING TABLE WITH NO JUMP SPARES. PLETED)
Z = 1 RESET SPARING TABLE TO INITIAL SPARES.
W = 0 INITIAL SPARES ARE EVERY 512TH BLOCK WITH TRACK OFFSET.
W =1 INITIAL SPARES ARE NO SPARES.
C = 0 RUNS CERTIFICATION UTILITY ON TAPE.
INITIALIZE 5.0 | GENERAL C = 1 INHIBITS CERTIFY TEST. MEDIA REMAINS UNINITIALIZED.
MEDIA PURPOSE CWZ FOR DISC UNIT:
000 = RETAIN BOTH FACTORY (PRIMARY) AND FIELD (SECONDARY) SPARES.
001 = RETAIN FACTORY SPARES ONLY.
010 = RETAIN NO SPARES (CE USE ONLY).
P2 = BLOCK INTERLEAVE BYTE (BINARY NUMBER) MUST BE 00 FOR TAPE.
EXECUTION NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING |<P10ADDRS> <P1110000>| <QSTAT> <P1011111>
|
DPPR

08/SD
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Table 4-6. HP-1B Device Command Message Structures (continued)

SEE

MESSAGE

MESSAGE FORMAT

H
COMMAND NAME PARA. CATEGORY TYPE EADER TEXT TRAILER
PRIMARY | SECONDARY DPPR = Disable Parallel Poll Response  EPPR = Enable Parallel Poll Response PRIMARY 1|
ATN ATN EOI ATN
COMMAND | <PO1ADDRS>> [<P1100101>| [0 TO n COMPLEMENTARY COMMANDS] <00000110><00000S0T=>, <PO111111>
I P1 I
DPPRl by - sPARING MODE BYTE EPPR
$=0 SKIPSPARE
S=1 JUMP SPARE
T=0 RETAIN DATA
SPARE BLOCK 2-27 Sﬁsgggé T=1 DO NOT RETAIN DATA
T MUST EQUAL 1 FOR TAPE OPERATION
S MUST EQUAL 0 FOR DISC OPERATION
EXECUTION NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING [<P10ADDRS> |<P1110000>| <QSTAT> <P1011111>
{
DPPR
ATN ATN EOI ATN
COMMAND | <POTADDRS> |<P1100101> | [0 TO n COMPLEMENTARY COMMANDS] <00000100> <POT11111>
! |
) )
DPPR EPPR
LOCATE AND 028 GENERAL
VERIFY - PURPOSE
EXECUTION NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING | <P10ADDRS> <P1110000>' <QSTAT> <P1011111>
t
DPPR

uorjejuswaduwi] [auuey)
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Table 4-6. HP-IB Device Command Message Structures (continued)

MESSAGE FORMAT

SEE MESSAGE
HEA
COMMAND NAME PARA. CATEGORY TYPE DER TEXT TRAILER
PRIMARY | SECONDARY DPPR = Disable Parallel Poll Response  EPPR = Enable Parallel Poll Response PRIMARY Il
ATN ATN ATN
COMMAND | <PO1ADDRS> <P1100101>| [0 TO n COMPLEMENTARY COMMANDS] <PO111111>
| SET ADDRESS 6 PARAMETER BYTES
* <00001000> <VVVOOUUU> L<0001000T> <P1>---------- <P6>/
DPPR ADDRESS OF DATA SOURCE
SET ADDRESS 6 PARAMETER BYTES EOI
< XXX0OWWW> \<OOO1000T> R P <P6>/|
ADDRESS OF DATA DESTINATION !
EPPR (WHEN DATA COPY
GENERAL IS COMPLETE)
COPY DATA 2-29 PURPOSE
VVV = VOLUME NUMBER ON UUU FROM WHICH DATA IS COPIED
UUU = UNIT NUMBER OF DATA SOURCE
T = ADDRESS MODE (0 = SINGLE VECTOR, 1 = 3-VECTOR)
XXX = VOLUME NUMBER ON WWW TO WHICH DATA IS COPIED
WWW = UNIT NUMBER OF DATA DESTINATION
EXECUTION NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING | <P10ADDRS> <P1110000>I <QSTAT> <P1011111>
1
DPPR

08/SD
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Table 4-6. HP-1B Device Command Message Structures (continued)

SEE

MESSAGE

MESSAGE FORMAT

HEADER
COMMAND NAME | 1" | CATEGORY TYPE TEXT TRAILER
PRIMARY ! SECONDARY DPPR = Disable Parallel Poll Response  EPPR = Enable Paraliel Poll Response PRIMARY Il
ATN ATN EOI ATN
COMMAND |<P01ADDRS> <PH00m1ﬁ [OTOr1COMPLEMENTARYCOMMANDS]<Omm1ﬂO>' <PO111111>
| |
DPPR EPPR (WHEN RELEASE REQUIREMENT
IS SATISFIED)
RELEASE 2-30 | GENERAL
PURPOSE
EXECUTION | NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING | <P10ADDRS> <P1ﬂ000&ﬁ <QSTAT> <P1011111>
|
DPPR
ATN ATN EOI ATN
COMMAND |<P0O1ADDRS> <PH00m1ﬁ [0 TO n COMPLEMENTARY COMMANDS] <00001111> <POT11111>
' 4
4 EPPR
DPPR
EXECUTION | NONE NONE NO EXECUTION MESSAGE NONE
RELEASE 2-31 GENERAL
DENIED PURPOSE
ATN ATN EOI ATN
REPORTING |<P10ADDRS> <P1110000>, | <QSTAT> <P1011111>
|
DPPR
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Table 4-6. HP-1B Device Command Message Structures (continued)

SEE

MESSAGE

MESSAGE FORMAT

HEA
COMMAND NAME| " | CATEGORY TYPE DER TEXT TRAILER
PRIMARY | SECONDARY DPPR = Disable Parallel Poll Response  EPPR = Enable Parallel Poll Response PRIMARY Il
ATN ATN EOI ATN
COMMAND |<PO1ADDRS> <P1100101>, [0 TO n COMPLEMENTARY COMMANDS] <01001010> <PO111111>
| !
DPPR EPPR
UNLOAD 232 | GENERAL | eyecumion | NONE NONE NO EXECUTION MESSAGE NONE
PURPOSE
ATN ATN EOI ATN
REPORTING | <P10ADDRS> <P1110000>, | <QSTAT> <P1011111>
!
DPPR
UPTO 8
INITIATE DIAG- PARAMETER
UTILITY 233 | NosTIC ATN ATN BYTES  EOI ATN
COMMAND  [<PO1ADDRS> | <P1100101>, | [0 TO n COMPLEMENTARY COMMANDS] <00110000> <P1><P2> - - - - - - - - - <P9> <PO111111>
(NO EXECUTION " "
MESSAGE) ) '
DPPR EPPR
(WHEN UTILITY
COMPLETED)
P1 = UTILITY NUMBER (DEVICE SPECIFIC)
PARAMETER QUANTITY AND CONTENT DEPENDENT ON UTILITY (P1)
EXECUTION NONE NONE NO EXECUTION MESSAGE NONE
ATN - ATN EOI ATN
REPORTING | <P10ADDRS> [<P1110000>, [ <QSTAT> <P1011111>
|
DPPR

08/SD
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Table 4-6. HP-IB Device Command Message Structures (continued)

MESSAGE FORMAT

SEE MESSAGE
HEA
COMMAND NAME PARA. CATEGORY TYPE DER TEXT TRAILER
PRIMARY | SECONDARY DPPR  Disable Parallel Poll Response EPPR Enable Parallel Poll Response PRIMARY II
UPTO 8
PARAMETER
INITIATE ATN ATN BYTES EO!I ATN
UTILITY 2-33 N%'gfl'c COMMAND |- POTADDRS' - |- P1100101 i [ [0 TO n COMPLEMENTARY COMMANDS] - 00110001 -+ P1 - P2 - ------- - < P9 - IRRRRRE
(cont)) | 1
4| Pt UTILITY NUMBER (DEVICE SPECIFIC) f
(RECEIVE DPPR| PARAMETER QUANTITY AND CONTENT DEPENDENT EPPR
EXECUT|_ON ON UTILITY (P1) (WHEN RFADY TO
MESSAGE) RECEIVE DATA)
ATN ATN 1 TO n BYTES OF INPUT DATA EOI ATN
EXECUTION |- POTADDRS | P1101110 N R TR . LAST BYTE | PO
DPPR EPPR (WHFN EXECUTION COMPLETE)
ATN ATN EOI ATN
REPORTING |- PI0ADDRS |- P1110000 18 QSTAT - © P10T1111 -
DPPR
UPTOS8 ATN
PARAMETER POt
INITIATE DIAG- ATN ATN BYTES EOI
uTILITY 2-33 NOSTIC COMMAND |- PO1ADDRS - |- P1100101 | [0 TO n COMPLEMENTARY COMMANDS] - 00110010 - P1 - P2 - - - oo . P9 |
(cont ) ‘
[} |
* P1- UTILITY NUMBER (DEVICE SPECIFIC) )
(SEND oppr| PARAMETER QUANTITY AND CONTENT DEPENDENT CPPR
EXECUTION ON UTILITY (P1)
MESSAGE) (WHEN READY
TO SEND DATA)
ATN ATN 1 TO n BYTES OF OUTPUT DATA EOI ATN
EXECUTION [~ P1OADDRS - |-<P1101110 W LAST BYTE | - P1011111
DPPR EPPR (WHEN EXECUTION COMPLETE)
ATN ATN EOI ATN
REPORTING | < PIDADDRS™- --"P1110000'vl - QSTAT - - P1011111.-
DPPR

uonejuswadw] [duuey)
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Table 4-6. HP-IB Device Command Message Structures (continued)

MESSAGE FORMAT

SEE MESSAGE
ATEGORY H
COMMAND NAME| SEE [ cATEGO YPE EADER TEXT TRAILER
PRIMARY | SECONDARY DPPR - Disable Parallel Poll Response  EPPR = Enable Parallel Poll Response PRIMARY Il
ATN ATN 3 PARAMETER BYTES EOI ATN
COMMAND | <POTADDRS> |<P1100101>, | [0 TO n COMPLEMENTARY COMMANDS] <00110011> < P1 >< P2 < P3 > |<POIII1IT>
) |
4| P - P2=LOOP PARAMETER s
DPPR P3 - DIAGNOSTIC SECTION NUMBER EPPR
INITIATE 534 DIAG- (WHEN DIAGNOSTIC COMPLETED)
DIAGNOSTIC NOSTIC
EXECUTION | NONE NONE NO EXECUTION MESSAGE NONE
ATN ATN EOI ATN
REPORTING | <P10ADDRS> | <P1110000> | <QSTAT> <P1011111>
|
DFPR
ATN ATN EOI ATN
COMMAND |<POTADDRS> |<P1100101> | [0 TO n COMPLEMENTARY COMMANDS] <00001101> <PO111111%
| |
DPPR EPPR
REQUEST 2-35 DIAG- IDENTIFICATION ERROR REPORTING
STATUS NOSTIC ATN ATN FIELD FIELDS UP TO 10 PARAMETER BYTES  EOI ATN
EXECUTION |<P10ADDRS> |<P1101110> |  <S1><82>  <S3>------- €810 CPA™ mmmmm e “Pny <P10111113
| !
DPPR| REFER TO TABLE 2-5 FOR COMPLETE REQUEST EPPR
STATUS EXECUTION MESSAGE FORMAT.
ATN ATN EOI ATN
REPORTING |<P10ADDRS> [<P1110000>, | <QSTAT> <P1011111>
I
DPPR

08/S0
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g Table 4-7. HP-IB Transparent Command Message Structures
MESSAGE FORMAT
SEE MESSAGE
HEA
COMMAND NaME [ SEE [ caTEGORY | MESSA DER TEXT TRAILER
PRIMARY | SECONDARY DPPR = Disable Parallel Poll Response  EPPR = Enable Parallel Poll Response PRIMARY ||
UNIVERSAL ATN
COMMAND NONE NONE <P0010100>| NONE
UNIVERSAL $ EPPR (WHEN CLEAR OPERATION COMPLETE)
DEVICE CLEAR 3-2, TRANS-
E:HSJSAND) 33 PARENT | oprionaL | ATN ATN EOI ATN
REPORTING | <P10ADDRS>| <P1110000%| _ocrars <P1011111>
orpR 4
TRANS- ATN ATN ATN
PARENT |<PO1ADDRS>| NONE <P0000100> | <PO111111>
COMMAND
SELECTED
DEVICE GLEAR | 32 TRANS. $€PPR (WHEN CLEAR OPERATION COMPLETE)
HP-1B 3-4 PARENT
gOMMAND) OPTIONAL | ATN ATN EO! ATN
REPORTING | <P10ADDRS>|<P1110000> | _orars <P1011111>
oreR 4
TRANS- ATN ATN EOI ATN
PARENT | <POTADDRS> | <P1110010>)| [0010YYYY] <00001000> YYYY = UNIT NUMBER (1111 = CONTROLLER) | <P0111111>
COMMAND
CHANNEL opeR 4 YePPR (WHEN CLEAR OPERATION COMPLETE)
3-2, TRANS-
INDEPENDENT | 372 PARENT
CLEAR OPTIONAL | ATN ATN EOI ATN
REPORTING | <P10ADDRS> | <P1110000> | _qerats <P1011111>
orer 4
TRANS- ATN ATN EOI ) ) ATN
PARENT | <PO1ADDRS> [ <P1110010>| [0010YYYY] <00001001> YYYY = UNIT NUMBER (1111 = CONTROLLER) <PO111111>
COMMAND |
opPPR 4 4 EPPR (WHEN CANCEL OPERATION COMPLETE)
CANCEL 3-6 gi:é“j;
ATN ATN EO! ATN
REPORTING [ <P10ADDRS> | <P1110000> | _qorats <P1011111>
oppr 4

uorjejuswedw] [PUUBY)
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Table 4-7. HP-IB Transparent Command Message Structures (continued)

MESSAGE FORMAT

SEE MESSAGE
COMMAND NAME | 22 | CATEGORY TYPE HEADER TEXT TRAILER
PRIMARY | SECONDARY DPPR = Disable Paralle! Poll Response  EPPR = Enable Paraliel Poll Response PRIMARY Il
TRANS- ATN ATN EOI ATN
PARENT | <PO1ADDRS> | <P11100103 | <00000010><P1>----c--coooco-- - - <P4> <PO111111>
COMMAND BYTE LENGTH PARAMETER (n)
DPPR §
PARAMETER = NUMBER OF BYTES IN LOOPBACK TEST
LOOPBACK TRANS- TRANS- ATN ATN READ LOOPBACK DATA (n BYTES LONG) EOI ATN
(READ 3-7 PARENT PARENT <P1QADDRS> <P1110010>| < S e e e emmmmemmmeaeaaaa <LAST BYTE> <P1011111>
LOOPBACK) EXECUTION
orer #
REPORTING| ATN ATN EOI ATN
<P10ADDRS> | <P1110000> | _qrprs <P1011111>
peer 4
TRANS- ATN ATN EOI ATN
PARENT | <PO1ADDRS> [<P11100103; [ <00000011><P1> - - ==« -----cooo - <P4> <PO111111>
COMMAND BYTE LENGTH PARAMETER (n)
oPPR §
PARAMETER = NUMBER OF BYTES IN LOOPBACK TEST
(WRITE TRANS- ATN ATN WRITE LOOPBACK DATA (n BYTES LONG) EOI ATN
LOOPBACK) PARENT [<PO1ADDRS> [ <P11100103] < > cccocccccmoameaaaaa oo <LAST BYTE> <PO111111>
EXECUTION 1
DPPR §
REPORTING | ATN ATN ATN
<P10ADDRS> | <P1110000>; <P1011111>
oPPR 4
HP-1B PARITY 39 TRANS- TRANS- ATN ATN EOI ATN
CHECKING PARENT PARENT | <POTADDRS>|<P1110010> [ <00000001> <000000SV> <PO111111>
COMMAND
DPPR 4 V = PARITY CHECK BIT
0 = DISABLED (POWER-ON STATE)
1= ENABLED
S = 0 DISABLE SRQ DURING POLL (POWER-ON STATE)
S = 1 ENABLE SRQ DURING POLL
TRANS- TRANS- ATN ATN T = DEVICE TYPE CODE ATN
IDENTIFY 3-10 | PARENT PARENT | <P1011111> |<P11ADDRS>| <00000010> <TTTTTTTT> i <P1011110>
COMMAND IDBYTE1 1D BYTE 2 NOTE: TWO ID BYTES SUPPLIED BY DEVICE
DPPR

08/S0
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APPENDIX A
GLOSSARY

BEGINNING OF TAPE (BOT). The physical beginning of the tape media.

BURST. A message which represents a portion of a larger logical message which has been broken
apart for transmission over a channel, and which will be reassembled later.

COMMAND MESSAGE. A message which contains one or more commands, with each command
containing instructions to perform an operation or set up a programmable parameter.

DEVICE. A unit of system hardware which performs a specified function, and which is accessed
only via a channel port. A device usually contains the I/O hardware and firmware required to
communicate over the channel.

END OF TAPE (EOT). The physical end of the tape media.

ERROR LOG. A log of the block(s) that have been found to be defective but have not been spared.
Once spared, the address of the bad block will be transferred to the sparing table.

EXECUTION MESSAGE. A message containing read or write data, or status or diagnostic
information which is exchanged between the host and device during the execution phase of a
transaction.

HOST. The controlling computer with which a given device is associated.

INDIVISIBLE. A type of operation which is not allowed to be interrupted or suspended for
reasons involving device integrity.

INITIATE, INITIATION (of a message). The origination of a signal which will cause a
message to oceur.

INTERNALREQUEST. Any eventother than power failure which will cause a device to initiate
a message out of turn.

KEY. A permanently formatted tape address header. Each data block is preceded by a key
which contains block address data. Keys are written by the tape manufacturer and cannot be
altered by the user. Defective keys can be detected during write operations.

LATENCY. Suspension of an operation for some period of time.

LINK (message). A message link is the hardware path over which a message travels. A given link
may share hardware with other potential links, therefore a message link may be established only
when all of the hardware necessary for a given message exchange has been allocated to the devices
involved.

MESSAGE. A unitof information exchanged over a given channel during which the message link
remains unbroken.

A-1



Glossary CS/80

PARSING. Breaking down of a command string into individual elements (i.e., command opcode
and parameters).

QSTAT. A completion code indicating the success or failure of the preceding transaction.

REPORTING MESSAGE. A message containing the QSTAT code for the preceding transaction.
Availability of the reporting message is a required part of every transaction.

REQUEST SERVICE. A general term for the process by which a device informs the host that
some action is required by the host.

ROTATIONAL POSITION SENSING (RPS). A method of timing the assertion of service
requests in an effort to synchronize channel activity with dise rotation.

SINK/SOURCE (a message). To sink a message is to accept a message from the channel, and
discard it without executing it. To source a message is to send a single byte tagged with the
message terminator (EOI on HP-IB)over the channel. A sink/source is usually an error recovery
operation.

SPARING TABLE. The table containing the addresses of all spare blocks. These addresses are
inaccessible to the host. The sparing table is updated after each sparing operation.

TAPE TRANSIT TIME. The time required to go from BOT to EOT or from EOT to BOT. This
time is dependent upon the particular tape media in use.

TRANSACTION. A command, and the execution and reporting messages associated with it; a
logically complete operation encompassing several messages.

TRANSACTION SEQUENCE. The allowable sequence of messages which can occur during a
transaction.

TRANSPARENT MESSAGE. A message passed over the channel, but intercepted by the channel
handling firmware modules. Transparent message commands compensate for the operating
differences between channels and between operating environment.

UNIT. A separately addressable storage entity with associated control routines which may share
a device interface port with other units.

UNSOLICITED REPORT. A reporting state that is not associated with a transaction. Unsolic-

ited report occurs any time an idle device needs to inform the host of some internal event, for
example, a release request.

A-2



APPENDIX B
QUICK REFERENCE TABLES

Tables B-2 through B-6 are duplicates of those found in the text portion of the CS/80 Reference
Manual. These tables are provided for quick-reference purposes and assume the user has read the
detailed information provided for each command. The topical content for each table is as follows:

TABLE
B-1

B-4

B-5

TITLE

Device Command
Summary

Request Status Summary

Possible Errors Summary

Complementary
Command Matrix

Complementary
Command Power-On
Values

Describe Command
Summary

TOPICAL CONTENT

Provides the command format and refer-
ence paragraph number for each device
command.

Shows the complete format of the Request
Status command Execution message. The

identification and significance of each bit of
the status report is explained.

Provides a matrix of the possible errors for
all device commands.

Shows which Complementary commands
affect the Real Time, General Purpose, and
Diagnostic commands.

Shows the power-on values for all Comple-
mentary commands.

Shows the complete format of the Describe
command Execution message.

B-1
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Table B-1. Device Command Summary

OPCODE FORMAT

COMMAND COMMAND FORMAT FUNCTION
BINARY HEX | OCTAL | ASCH | DECIMAL
LOCATE AND READ <00000000> | 00 000 NULL 0 NO VARIABLES OR PARAMETERS LOCATES DATA INDICATED BY
(REAL TIME) TARGET ADDRESS AND
TRANSMITS DATA TO HOST.
(PARAGRAPH 2-8)
LOCATE AND WRITE <00000010> | 02 002 STX 2 NO VARIABLES OR PARAMETERS TRANSFERS DATA FROM HOST
(REAL TIME) TO STORAGE AREA BEGIN-
NING AT ADDRESS SPECIFIED
BY TARGET ADDRESS. (PARA-
GRAPH 2-10)
LOCATE AND VERIFY | <00000100> | 04 005 EOT 4 NO VARIABLES OR PARAMETERS INSTRUCTS DEVICE TO PER-
(GENERAL PURPOSE) FORM AN INTERNAL VERIFICA-
TION OF A SECTION OF DATA
TO ENSURE THAT IT CAN BE
READ. (PARAGRAPH 2-28)
SPARE BLOCK <00000110> | 06 006 ACK 6 <00000110> <00000S0T>, ALLOWS HOST TO GIVE DE-
(GENERAL PURPOSE) —p— VICE PERMISSION TO BECOME
P1 = SPARING MODE BYTE TEMPORARILY BUSY WHILE
S=0 SKIPSPARE SPARING BLOCK INDICATED
S=1 JUMP SPARE BY TARGET ADDRESS. (PARA-
T=0 RETAIN DATA GRAPH 2-27)
T=1 DO NOTRETAIN DATA
T MUST EQUAL 1 FOR TAPE OPERATION
S MUST EQUAL 0 FOR DISC OPERATION
COPY DATA <00001000> 08 010 BS 8 <00001000> <OVVVOUUU> <0001000T>,< P1> - - - - - - < P6 >, COPIES AMOUNT OF DATA
(GENERAL PURPOSE) SPECIFIED BY LENGTH (DE-
SET 6-BYTE FAULT VALUE, OR COMPLE-
\ADDRESS PARAMETER, MENTARY COMMAND VALUE)

ADDRESS OF DATA SOURCE

<OXXXOWWW> €OOO1000T>/€P1 > < P6 >j
SET 6-BYTE
\ADDRESS PARAMETER ,

ADDRESS OF DATA DESTINATION

VVV = VOLUME NUMBER ON UUU FROM WHICH DATA IS COPIED
UUU = UNIT NUMBER OF DATA SOURCE
T = ADDRESS MODE (0 = SINGLE VECTOR, 1 = 3-VECTOR)
XXX = VOLUME NUMBER ON WWW TO WHICH DATA IS COPIED
WWW = UNIT NUMBER OF DATA DESTINATION
T = ADDRESS MODE (0 = SINGLE VECTOR, 1 = 3-VECTOR)

FROM THE SPECIFIED UNIT
AND VOLUME TO A SELECTED
UNIT AND VOLUME. (PARA-
GRAPH 2-29)

S9[qR], 20UaI3jay HoIndH
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Table B-1. Device Command Summary (continued)

OPCODE FORMAT

COMMAND COMMAND FORMAT FUNCTION
BINARY HEX | ocTAL | Ascli | DECIMAL
COLD LOAD READ <00001010> | 0A 012 LF 10 NO VARIABLES OR PARAMETERS USED BY HOST SYSTEM TO
(REAL TIME) BOOTSTRAP ITSELF INTO A
HIGHER OPERATING ENVIRON-
MENT FROM A MORE PRIMITIVE
STATE. (PARAGRAPH 2-9)
REQUEST STATUS <00001101> | 0D 015 CR 13 NO VARIABLES OR PARAMETERS INSTRUCTS DEVICE TO RE-
(DIAGNOSTIC) TURN (IN AN EXECUTION MES-
SAGE) THE STATUS OF THE
LAST TRANSACTION. (PARA-
GRAPH 2-35)
RELEASE <00001110> | OE 016 SO 14 NO VARIABLES OR PARAMETERS USED TO RELEASE DEVICE FOR
(GENERAL PURPOSE) A PERIOD OF TIME. (PARA-
GRAPH 2-30)
RELEASE DENIED <00001111> | OF 017 sI 15 NO VARIABLES OR PARAMETERS PROHIBITS DEVICE FROM RE-
(GENERAL PURPOSE) LEASING ITSELF. (PARAGRAPH
2-31)
SET ADDRESS <00010000> | 10 020 DLE 16 <0001000T> < P1>-----nnnn--- < P6> USED TO SET VALUE OF TAR-
(COMPLEMENTARY) | <00010001> 11 021 DC1 17 \S — GET ADDRESS. SPECIFIES
6-BYTE PARAMETER SINGLE- OR THREE-VECTOR
ADDRESS MODE. (PARAGRAPH
T = ADDRESS MODE (0 = SINGLE VECTOR, 1 = 3-VECTOR) 2-14)
SINGLE VECTOR FORMAT: 6-BYTE BINARY NUMBER
3-VECTOR FORMAT: P1 - P3 = CYLINDER ADDRESS
P4 = HEAD ADDRESS
P5 - P6 = SECTOR ADDRESS
SET BLOCK <00010010> | 12 022 DC2 18 <00010010> < P1> - --------- --<P6> ADJUSTS TARGET ADDRESS
DISPLACEMENT \ -/ BY NUMBER OF BLOCKS INDI-
(COMPLEMENTARY) 6-BYTE PARAMETER CATED BY PARAMETER FIELD.
(PARAGRAPH 2-15)
PARAMETER FORMAT: 6-BYTE, SIGNED, TWO'S COMPLEMENT,
BINARY NUMBER
SET LENGTH <00011000> | 18 030 CAN 24 <00011000> < P> ---=-nnn----- < P4> DEFINES THE NUMBER OF
(COMPLEMENTARY) \ —/ BYTES IN A DATA TRANSFER.

4-BYTE PARAMETER

PARAMETER FORMAT: 4-BYTE, UNSIGNED BINARY NUMBER

(PARAGRAPH 2-16)

08/80
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Table B-1. Device Command Summary (continued)

OPCODE FORMAT

COMMAND COMMAND FORMAT FUNCTION
BINARY HEX OCTAL | ASCIl | DECIMAL
SET UNIT <00100000> 20 040 space 32 <0010YYYY> USED TO SPECIFY A SPECIFIC
(COMPLEMENTARY) <00100001> 21 041 ! 33 . UNIT NUMBER WITHIN A MASS
<00100010> 22 042 ” 34 YYYY = UNIT NUMBER (1111 = DEVICE CONTROLLER) STORAGE DEVICE. (PARA-
<00100011> 23 043 # 35 GRAPH 2-12)
<00100100>> 24 044 $ 36
<00100101> 25 045 % 37
<00100110> 26 046 & 38
<00100111> 27 047 " (apos- 39
trophe)
<<00101000>> 28 050 ( 40
<00101001> 29 051 ) 41
<00101010> 2A 052 * (aster- 42
isk}
<00101011> 2B 053 + 43
<00101100> 2C 054 . 44
{comma)
<00101101> 2D 055 - 45
<00101110> 2E 056 . 46
<00101111> 2F 057 / 47
INITIATE UTILITY <00110000> | 30 060 0 48 <O01100XX> < P1 > <P2>mmmmmmmncmnaae <P9> DIRECTS DEVICE TO PERFORM
(DIAGNOSTIC) <00110001> 31 061 1 49 ~— ONE UTILITY ROUTINE. (PARA-
<00110010> 32 062 2 50 UP TO 8-BYTE PARAMETER GRAPH 2-33)
XX = EXECUTION MESSAGE QUALIFIER
00 = NO EXECUTION MESSAGE
01 = DEVICE WILL RECEIVE EXECUTION MESSAGE TEXT
10 = DEVICE WILL SEND EXECUTION MESSAGE TEXT
P1 = UTILITY NUMBER (DEVICE SPECIFIC)
PARAMETER QUANTITY AND CONTENT IS FUNCTION OF P1,
INITIATE DIAGNOSTIC | <00110011> 33 063 3 51 <00110011> < P1> <P2> < P3>> OIRECTS DEVICE TO PERFORM
(DIAGNOSTIC) — / ONE INTERNALLY DEFINED
3-BYTE PARAMETER DIAGNOSTIC ROUTINE. (PARA-
GRAPH 2-34)
P1-P2=LOOP PARAMETER
P3 = DIAGNOSTIC SECTION NUMBER
NO OP <00110100> 34 064 4 52 NO VARIABLES OR PARAMETERS CAUSES DEVICE TO DIS-
(COMPLEMENTARY) REGARD MESSAGE BYTE.
(PARAGRAPH 2-21)
DESCRIBE <00110101> 35 065 5 53 NO VARIABLES OR PARAMETERS DIRECTS DEVICE TO RETURN

(GENERAL PURPOSE)

INFORMATION ABOUT ITSELF.
(PARAGRAPH 2-25)

S3[qB, 9oua.a)ey HoINY
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Table B-1. Device Command Summary (continued)

OPCODE FORMAT

COMMAND COMMAND FORMAT FUNCTION
BINARY HEX | OCTAL | ASCIt | DECIMAL
INITIALIZE MEDIA <00110111> 37 067 7 55 <00110111> <00000CWZ>< P2 > USED TO INITIALIZE ALL OF
(GENERAL PURPOSE) THE DATA FIELDS OF THE DE-
CWZ = INITIALIZE OPTIONS FINED MEDIA AREA (CURRENT
CW2Z FOR TAPE UNIT UNIT NUMBER AND VOLUME).
Z = 0 REWRITE SPARING TABLE WITH NO JUMP SPARES (PARAGRAPH 2-26)
Z = 1 RESET SPARING TABLE TO INITIAL SPARES
W = 0 INITIAL SPARES ARE EVERY 512TH BLOCK WiTH
TRACK OFFSET
W = 1 INITIAL SPARES ARE NO SPARES
C = 0 RUNS CERTIFICATION UTILITY ON TAPE
C = 1 INHIBITS CERTIFY TEST (MEDIA REMAINS
UNINITIALIZED)
CWZ FOR DISC UNIT
000 = RETAIN BOTH FACTORY (PRIMARY) AND FIELD
(SECONDARY) SPARES
001 = RETAIN FACTORY SPARES ONLY
010 = RETAIN NO SPARES (CE USE ONLY)
P2 = BLOCK INTERLEAVE BYTE (BINARY NUMBER) MUST
BE 00 FOR TAPE
SET OPTIONS <00111000> | 38 070 8 56 <00111000> <00000VYZ> USED TO SET DEVICE SPECIFIC
(COMPLEMENTARY) —p1—/ OPTIONS. (PARAGRAPH 2-23)
P1= OPTION BYTE
VYZ FOR TAPE UNIT
V = 0 DISABLE AUTO SPARING
V = 1 ENABLE AUTO SPARING
Y = 0 JUMP SPARE
Y = 1 SKIP SPARE
Z = 0 DISABLE CHARACTER COUNT
Z = 1 ENABLE CHARACTER COUNT
SET RPS <00111001> 39 071 9 57 <00111001>< TIME1 >< TIME 2 > SETS TIME-TO-TARGET AND
(COMPLEMENTARY) WINDOW-SIZE TIME INTERVALS
TIME 1 = TIME-TO-TARGET IN HUNDREDS OF MICROSECONDS FOR RPS DATA TRANSFERS.
TIME 2 = WINDOW-SIZE IN HUNDREDS OF MICROSECONDS (PARAGRAPH 2-18)
SET RETRY TIME <00111010> 3A 072 58 <00111010>< P11 >< P2 > USED TO SET AMOUNT OF

(COMPLEMENTARY)

P1- P2 =RETRY TIME IN TENS OF MILLISECONDS
(16 BIT BINARY NUMBER)

TIME AVAILABLE FOR READ
AND SEEK RETRIES. (PARA-
GRAPH 2-19)

08/S0D
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Table B-1. Device Command Summary (continued)

OPCODE FORMAT

COMMAND COMMAND FORMAT FUNCTION
BINARY Hex | ocTAL | ascu | pecimaL
SET RELEASE <00111011> | 38 073 : 59 <00111011> <TZ000000> USED TO SUPPRESS RELEASE
(COMPLEMENTARY) TIME-OUT AND TO ENABLE
T =1 SUPPRESS RELEASE TIME-OUT AUTOMATIC RELEASE. (PARA-
Z =1 RELEASE AUTOMATICALLY DURING IDLE TIME GRAPH 2-22)
SET BURST <00111100> | 3C 074 < 60 <0011110T>< P11 > ACTIVATES AND DEACTIVATES
(COMPLEMENTARY) | <co111101> | 3D 075 = 61 BURST MODE. (PARAGRAPH
T = 0 INDICATES THAT LAST BURST ONLY IS TAGGED 2-17)
WITH A MESSAGE TERMINATOR (EO! ON HP-IB).
T = 1 INDICATES THAT ALL BURSTS ARE TAGGED WITH
A MESSAGE TERMINATOR.
P1 = NUMBER OF 256-BYTE SEGMENTS IN EACH BURST
(IF P1 = ALL ZEROES, BURST MODE IS DEACTIVATED).
SET STATUS MASK <00111110> | 3E 076 > 62 <O0111110> < Pl mmmmmcccmmo e < P8> ALLOWS MASKING OF ERROR
(COMPLEMENTARY) — v CONDITIONS REPORTED BY
8-BYTE PARAMETER REQUEST STATUS (DIAG-
NOSTIC) COMMAND. (PARA-
PARAMETER FORMAT: GRAPH 2-20)
BIT POSITIONS IN PARAMETER BYTES CORRESPOND TO
STATUS REPORT ERROR BIT POSITIONS. REFER TO
PARAGRAPH 2-35 IN CS/80 REFERENCE MANUAL.
1= MASKED ERROR
SET VOLUME <01000000> | 40 100 @ 64 <01000YYY> USED TO SPECIFY DESIRED
(COMPLEMENTARY) | <01000001> | 41 101 A 65 STORAGE VOLUME OF A SPEC-
<01000010> | 42 102 B 66 YYY = VOLUME NUMBER IFIED STORAGE DEVICE.
<01000011> | 43 103 c 67 (PARAGRAPH 2-13)
<01000100> | 44 104 D 68
<01000101> | 45 105 E 69
<01000110> | 46 106 F 70
<01000111> | 47 107 G 71
SET RETURN <01001000> | 48 110 H 72 <01001000> <00000TTT> USED BY HOST TO SPECIFY
ADDRESSING MODE TYPE OF ADDRESS (SINGLE-
(COMPLEMENTARY) TTT = ADDRESSING MODE

000 = SINGLE VECTOR
001 = 3-VECTOR

OR THREE-VECTOR) TO BE RE-
TURNED IN REQUEST STATUS

EXECUTION MESSAGE. (PARA-
GRAPH 2-24)

$3]qBJ, 99UIdJIY YOINY
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Table B-1. Device Command Summary (continued)

OPCODE FORMAT

COMMAND COMMAND FORMAT FUNCTION
BINARY HEX | octaL | Ascih | DECIMAL
WRITE FiLE MARK <01001001> | 49 11 { 73 NO VARIABLES OR PARAMETERS WRITES A FILE MARK AT THE
(REAL TIME) CURRENT POSITION OF THE
TAPE. (PARAGRAPH 2-11)
UNLOAD <01001010> | 4A 112 J 74 NO VARIABLES OR PARAMETERS USED TO UNLOAD THE TAPE.

(GENERAL PURPOSE)

(PARAGRAPH 2-32)

08/SD
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Quick Reference Tables CS/80
Table B-2. Request Status Summary
ERROR REPORTING FIELDS!
A
-~
IDENTIFICATION FIELD REJECT ERRORS FIELD FAULT ERRORS FIELD?
0 7 8 15 16 23 24 31

<VVVVUUUU> <SS SS SS SS>

<00200567><8910012000>

<01701900220><240262728030

31>

VVVV = Volume number
UUUU = Unit number

$S88SSSS = Value of the lowest
numbered unit with
status pending (all
ones if no units have
status pending).

Notes:

1. Error bit positions correspond to bit

positions in Set Status Mask command.

A 1" indicates presence of an error.
Unused bit positions must be zeroes.

2. All Fault Errors are unmaskable.
3. Error uses parameter field.
4. e Parameter field configuration is de-
pendent on reported errors.
¢ Highest priority is given to lowest
numbered errors.

® Masked errors relinquish their
priority.

10

12

= CHANNEL PARITY ERROR
A channel command was re-
ceived without odd parity.

= ILLEGAL OPCODE
An unrecognizable opcode
was received.

= MODULE ADDRESSING

An illegal volume or unit num-

ber was specified for this
device.

= ADDRESS BOUNDS
The target address has ex-
ceeded the bounds for this
device.

= PARAMETER BOUNDS
A parameter (other than unit,
volume, or target address) is
not allowed for this device.

= ILLEGAL PARAMETER
A parameter field was the
wrong length for the opcode
preceding it.

= MESSAGE SEQUENCE
The message sequence has
been violated. (Error sup-
pressed if any reject or fault
errors have occurred prior to
sequence error.)

= MESSAGE LENGTH

The total length of the execu-

tion message differs from the
current default value.

17 = CROSS-UNIT?
An error has occurred
during a Copy Data
operation.

19 = CONTROLLER FAULT
A hardware fault oc-
curred in the controlier.

22 = UNIT FAULT
A hardware fault has
occurred in the unit
addressed.

24 = DIAGNOSTIC RESULT?

The hardware failed the
diagnostic indicated in
the parameter field.

26 - 28 = RELEASE REQUIRED
This command cannot
be executed until after
release is granted to the
device.

Device requires release
for indicated reason:

26 = OPERATOR REQUEST
Release required for
operator request (e.g.,
load/unload, restore).

27 = DIAGNOSTIC REQUEST
Release required for
diagnostics initiated
from control panel (e.g.,
HIO, self test).

28 = INTERNAL MAINTE-
NANCE
Release required for in-
ternal maintenance (e.g.,
head alignment, error
log).

30 = POWER FAIL
The power to the unit
failed, a diagnostic de-
stroyed configuration,
or a pack was loaded.
Device should be recon-
figured.

31 = RETRANSMIT
The preceding transac-
tion should be retried.

B-8
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Quick Reference Tables

Table B-2. ‘Request Status Summary (continued)

ERROR REPORTING FIELDS®

A
r
ACCESS ERRORS FIELD INFORMATION ERRORS FIELD PARAMETER FIELD*
32 33 40 47 48 55 56 63
<32333435363700>><404104344000> | <48495051520055><057585906100> <P1>---------- <P10>

32 = ILLEGAL PARALLEL 48 - 50 = REQUEST RELEASE® No Errors: P1 through P6 indicate new
OPERATION Device requests release Target Address. The address format,
The requested operation can- for indicated reason: which is used any time P1 through P6
not be executed in parallel contain address information, is de-
with some other operation(s) 48 = OPERATOR REQUEST? fined by the Set Return Addressing
currently in progress. Release requested for command (refer to paragraph 2-24).

operator request (e.g.,

33 = UNINITIALIZED MEDIA load/unload, restore). No Errors: P7 through P10 contain run-
The host attempted to access time drive error codes (DERRORS),
unformatted media, or un- 49 = DIAGNOSTIC REQUEST? except after a Spare Block command.
usable media has been Release request initiated The errors are arranged chronologi-
loaded. from diagnostic control cally: P7 contains the most recent of

panel (e.g., HiO, self test). the four errors recorded; P10 contains

34 = NO SPARES AVAILABLE the oldest of the four recorded.

Spare Block cannat gg;’;e' 50 I RAL MAINTE- Note: Error codes 40H and CBH will
; . always be followed by a single
media. ?eifssri;?ri‘;isatsgef?; |gn— byte containing fault latch

35 = NOT READY head alignment, error log). information.

The selected unit is not ready After a Spare Block command, P1

for access at this time (e.g., 51 = MEDIA WEAR : L

heads or media not yet(fugily Only one spare track through P6 contain the beginning ad-

loaded). (disc) or one spare block dress of the rgformat?ed area. The ap—
(tape) remaining dress format is described above. (Disc

36 = WRITE PROTECT ' operation only.)

The selected volume is write 52 = LATENCY INDUCED

protected. A latency was induced After a Spare Blogk commalnd,_P1
during the transfer due to through P6 contain the begmmng ad-

37 = NO DATA FOUND slow transfer rate or seek dress qf the reformatted area. (Disc
A block accessed during a retry. operation only)
read has not been written.

55 = AUTO SPARING .

40 = UNRECOVERABLE DATA INVOKED Error Bit No. 17 .

OVERFLOW A defective block has been Cross-unit: P1 through P6 gomam the

) : . ded values of each unit which has
The previous transaction gen- automatically spared by encod f
erated more than 1 unrecov- the device. exper}en_ced an error. A byte of a
erable data error. The entire ones indicates no additional units.
t fer should be ider = .
anstrshuld be consier ST - BECoEnABLE DATA cror i o4

The previous transaction °"9’!°s"° Result;: P1, through P6

41 = UNRECOVERABLE DATA? generaged more than 1 re- contain the following information:
Unrecoverable data at indi- coverable data error. P1 = most suspect component
cated biock(s). P2 = next most suspect component

58 = MARGINAL DATA3 P3 = test error (TERROR) associ-

43 = END OF FILE Data was recovered, but ated with P1
End of file encountered on with difficulty. P4 = test error (TERROR) associ-
file structured device. ated with P2

a“ ND OF VOLUM 59 = RECOVERABLE DATA? P5 - P6 = not used

=E LUME A latency was introduced _ ; . .
The host attempted to access in order to correct a data ZZ)rmTtodgcs)g:?t;ZdD:bFzng information
across a volume boundary. error. :

Error Bit No. 41
61 = gOIE':‘;EgchCE TRACK Unrecoverable Data: P1 through P6

Error and fault log area is indicate address of bad block.

full. Error Bit No. 48 - No. 50
Request Release: P1 through P6 con-
tain the encoded values of each unit
requesting release. A byte of all ones
indicates no additional units.
Error Bit No. 58
Marginal Data: P1 through P6 indicate
address of the marginal block.
Error Bit No. 59
Recoverable Data: P1 through P6 indi-
cate address of recoverable block.
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Quick Reference Tables

FAULT ERRORS

Table B-3. Possible Errors Summary

REJECT ERRORS

COMMAND

REAL TIME

X iX- X =X X
XX X DX X
X =X X X X

LOCATE AND READ
COLD LOAD READ

LOCATE AND WRITE

X oXe X =% X

WRITE FILE MARK'

COMPLEMENTARY

SET UNIT

X % X X X

X X XX X

SET VOLUME

X iX: X =X X

SET ADDRESS

SET BLOCK DISPLACEMENT X

SET LENGTH
SET BURST

X X X X X

X

X X X X X
XX X X X

X
X

X
X

X =X
X X

SET RPS

SET RETRY TIME

SET STATUS MASK

X X X X X

X X X X X

NO OpP

X X X X X

X% X

X

w
)
<
w
-
w
o«
[
w
n

X

)
P4
©
-
a
@)
T
w
n

X ¥ X %0 X

X X X X

' v :';i,‘_,

X

X X

X X %X x

SET RETURN
ADDRESSING MODE

w
73
o
a
[
2
o
-
<
o
w
2
w
O

X X
X X "X X

X

w
@
o
O
7]
w
O

X

X &

<
o
=)
=
w 9
MB
w
<
= <
> o
26

X X X X

X X X

X

X e X =% X
X “X0 X X0 X

>
w
[ia
w
>
o]
Z
<
w
[
<
O
o]
3

<
T
S8
o
> <
w
a5
O w
O«

X 2% X =X X

x

X iXo X X X

RELEASE DENIED
UNLOAD'

X X X X X

DIAGNOSTIC

XX X =X X
X X X oX X
X oX: X iXe X

X X X X

INITIATE UTILITY

X

X X X X

X

X

INITIATE DIAGNOSTIC
REQUEST STATUS

NOTE 1: APPLIES TO TAPE DRIVE OPERATIONS ONLY.
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CS/80 Quick Reference Tables

Table B-3. Possible Errors Summary (continued)

COMMAND ACCESS ERRORS INFORMATION ERRORS

REAL TIME

LOCATE AND READ
COLD LOAD READ
LOCATE AND WRITE

WRITE FILE MARK'

COMPLEMENTARY

SET UNIT
SET VOLUME
SET ADDRESS

SET BLOCK DISPLACEMENT ~
SET LENGTH
SET BURST

SET RPS
SET RETRY TIME
SET STATUS MASK

NO OP
SET RELEASE
SET OPTIONS'

SET RETURN
ADDRESSING MODE

GENERAL PURPOSE

DESCRIBE
INITIALIZE MEDIA
SPARE BLOCK

LOCATE AND VERIFY
COPY DATA
RELEASE

RELEASE DENIED
UNLOAD'

DIAGNOSTIC

INITIATE UTILITY
INITIATE DIAGNOSTIC
REQUEST STATUS

NOTE 1: APPLIES TO TAPE DRIVE OPERATIONS ONLY.




Quick Reference Tables CS/80

Table B-4. Complementary Command Matrix

COMMAND COMPLEMENTARY

REAL TIME
LOCATE AND READ
COLD LOAD READ
LOCATE AND WRITE

REQUEST STATUS

WRITE FILE MARK' X X
GENERAL PURPOSE

DESCRIBE x

INITIALIZE MEDIA x -

SPARE BLOCK X X X

LOCATE AND VERIFY X X % X

COPY DATA X o

RELEASE X ' X
RELEASE DENIED X X

UNLOAD' - ~'

DIAGNOSTIC -
INITIATE UTILITY X X x x X X
INITIATE DIAGNOSTIC x X

NOTE 1: APPLIES TO TAPE DRIVE OPERATIONS ONLY.

Table B-5. Complementary Command Power-on Values

COMPLEMENTARY POWER-ON COMPLEMENTARY POWER-ON
COMMAND VALUE COMMAND VALUE

Set Unit 0 Set Retry Time device specific
Set Volume 0 Set Status Mask disabled
Set Address 0,0,0 No Op Not Applicable
Set Length -1 (full volume) Set Release T=0Z=0
Set Burst disable Set Options device specific
Set RPS disabled Set Return Addressing Mode single vector

B-12
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Table B-6. Describe Command Summary

CONTROLLER
DESCRIPTION FIELD

UNIT
DESCRIPTION FIELD'

VOLUME 2
DESCRIPTION FIELD

{(C1)------ (C5)
5-byte field

19-byte field

13-byte field

C1-C2 = Installed unit byte: 1 bit Ut = Generic Device Type V1-V3 = Maximum value of cylinder address vector.
for each unit. (Unit 0 = 0= Fixed disc o V4 = Maximum value of head address vector.
LSB) 1 = Removable disc or combination
= Vv5-V6 = Maximum value of sector address vector.
C3-C4 = Maximum instantaneous 2= Tape I .
transfer rate in thousands U2-U4 = Device number. Represents actual HP product V7-V12 = Maximum value of single-véctor address.
of bytes per second. number: XX XX XY (BCD Coded, 2 digit§ per Vi3 = Current interleave factor.
c5 = Controller Type byte). XXXXX = product number. Y = option.
0 = Integrated single-unit Us-U6 = Number of bytes per block
controller _ .
L U7 = Number of blocks which can be buffered
1 = Integrated multi-unit
controller usg = Recommended burst size (0 = burst mode not
2 = Integrated multi-port recommended)
controller U9-U10 = Block Time in microseconds (Time is from
beginning of one block to beginning of next.)
U11-U12 = Continuous average transfer rate for long (full
volume) transfer in thousands of bytes per second.
U13-U14 = Optimal retry time in 10’'s of milliseconds.
U15-U16 = Access time parameter in 10’s of milliseconds.
{Maximum time from the end of the command
message text to the assertion of parallel poll.
Applies to read and write commands only.}
uU17 = Maximum interleave factor
u18 = Fixed volume byte: one bit per volume (set if
fixed); Volume O = LSB.
u19 = Removable volume byte: one bit per volume {set
if removable); Volume O = LSB.
NOTES:

1. When the controller unit is addressed, the unit field is repeated for each unit within the device.

2. When the controller unit is addressed, the volume field is repeated for each volume within each unit.

08/SD
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Product Line Sales/Support Key

Key Product Line
A Analytical
CM Components
c Computer Systems Sales only
CH Computer Systems Hardware Sales and Services
cs Computer Systems Software Sales and Services
3 Electronic Instruments & Measurement Systems
M Medical Products
MP Medical Products Primary SRO
MS Medical Products Secondary SRO
P Personal Computation Products

Sales only for specific product line
Support only for specific product fine

IMPORTANT: These symbols designate general product fine capa-
bility. They do not insure sales or support availability for all
products within a fine, at all locations. Contact your local

sales office for information regarding locations where HP

support is available for specific products.

HP distributors are printed in ilafics.

ANGOLA

Telectra

Empresa Técnica de Equipamentos
Eiéctricos, SARL.

R. Barbosa Rodrigues, 41-1 DT.
Caixa Postal 6487

LUANDA

Tel: 35515,35516

EMP

ARGENTINA
Hewlett-Packard Argentina S.A.
Avenida Santa Fe 2035
Martinez 1640 BUENOS AIRES
Tel: 798-5735, 792-1293
Telex: 17595 BIONAR
Cable: HEWPACKARG
AECHCSP

Biotron SA.CIM el

Av Paseo Colon 221, Piso 9
1399 BUENOS AIRES,

Tel: 30-4846, 30-1851
Telex: 17595 BIONAR

M

Fate S.A. 1.C.1.Electronica
Venezuela 1326

1095 BUENOS AIRES

Tel: 37-9020, 37-9026/9
Telex: 9234 FATEN AR

P

AUSTRALIA

Adelaide, South Australia
Office

Hewlett-Packard Australia Lid.
153 Greenhill Road

PARKSIDE, S.A. 5063

Tel: 272-5911

Telex: 82536

Cable: HEWPARD Adelaide

A" ,CH,.CM, EMS P

Brisbane, Queensiand
Office

Hewlett-Packard Australia Ltd.
49 Park Road

MILTON, Queensland 4064
Tel: 229-1544

Telex: 42133

Cable: HEWPARD Brisbane
ACHCMEMP

Effective November 1, 1982:
10 Payne Road

THE GAP, Queensiand 4061
Tel: 30-4133

Telex: 42133

Canberra, Australia
Capital Territory
Office

Hewlett-Packard Australia Ltd.
121 Wollongong Street
FYSHWICK, A.C.T. 2609

Tel: 80 4244

Telex: 62650

Cable: HEWPARD Canberra
CH,CMEP

Melbourne, Victoria Office
Hewlett-Packard Australia Lid.
31-41 Joseph Street
BLACKBURN, Victoria 3130
Tel: 877 7777

Telex: 31-024

Cable: HEWPARD Melbourne
A,CH,CM,CS,EMS,P

Perth, Western Australia
Office

Hewlett-Packard Australia Ltd.
261 Stirling Highway
CLAREMONT, W.A. 6010

Tel: 383-2188

Telex: 93859

Cable: HEWPARD Perth
A,CH,CM, E,MS,P

Sydney, New South Wales
Office

Hewlett-Packard Australia Lid.
17-23 Talavera Road

P.0. Box 308

NORTH RYDE, N.S.W. 2113
Tel: 887-1611

Telex: 21561

Cable: HEWPARD Sydney
A,CH,CM,CS,EMS,P

AUSTRIA
Hewlett-Packard Ges.m.b.h.
Grottenhofstrasse 94
Verkaufsburo Graz

A-8052 GRAZ

Tel: 291-5-66

Telex: 32375

CHE*

Hewlett-Packard Ges.m.b.h.
Stanglhotweg 5

A-4020 LINZ

Tel: 0732 51585

CH

Hewlett-Packard Ges.m.b.h.
Lieblgasse 1

P.0. Box 72

A-1222 VIENNA

Tel: (0222} 23-65-11-0
Telex: 134425 HEPA A
ACHCM,CSEMSP

SALES & SUPPORT OFFICES [,

BAHRAIN

Green Salon

P.0. Box 557
BAHRAIN

Tel: 255503-255950
Telex: 84419

P

Wael Pharmacy

P.0. Box 648
BAHRAIN

Tel: 256123

Telex: 8550 WAEL BN
M E

BELGIUM

Hewlett-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,CH,CM,CS E.MP P

BRAZIL

Hewlett-Packard do Brasil l.e.C.
Lida.

Alameda Rio Negro, 750
Alphaville 06400 BARUERI SP
Tel: (11) 421-1311

Telex: 01 133872 HPBR-BR
Cable: HEWPACK Sao Paulo
ACHCM,CSEMP
Hewlett-Packard do Brasil l.e.C.
Lida.

Avenida Epitacio Pessoa, 4664
22471 RIO DE JANEIRO-RJ

Tel: (21) 286-0237

Telex: 021-21905 HPBR-BR
Cable: HEWPACK Rio de Janeiro
ACHCMEMSP*

CANADA

Alberta

Hewlett-Packard (Canada) Lid.
210, 7220 Fisher Street S.E.
CALGARY, Alberta T2H 2H8
Tel: (403) 253-2713
ACHCME" MSP*
Hewlett-Packard {Canada) Ltd.
11620A-168th Street
EDMONTON, Alberta T5M 3T9
Tel: (403) 452-3670
A,CH,CM,CS,E,MS,P*

British Columbia
Hewilett-Packard (Canada) Lid.
10691 Shellbridge Way
RICHMOND,

British Columbia V6X 2W7
Tel: (604) 270-2277

Telex: 610-922-5059
ACHCM,CSE* MS,P*

Manitoba

Hewlett-Packard (Canada) Lid.
380-550 Century Street
WINNIPEG, Manitoba R3H 0Y 1
Tel: (204) 786-6701
A,CH,CM,EMS,P*

New Brunswick
Hewlett-Packard (Canada) Lid.

37 Sheadiac Road

MONCTON, New Brunswick E2B 2VQ
Tel: (506) 855-2841

CH**

Nova Scotia

Hewiett-Packard (Canada) Lid.
P.0. Box 931

900 Windmit Road

DARTMOUTH, Nova Scotia B2Y 326
Tei: (902) 469-7820
CH,CM,CS,E* MS,P*

Arranged Alphabetically by Country (A
2

Ontario

Hewlett-Packard (Canada) Ltd.
552 Newbold Street

LONDON, Ontario N6E 255

Tel: (519) 686-9181
ACHCME" MS,P*
Hewlett-Packard (Canada) Lid.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430
A,CH,CM,CS,E.MPP
Hewilett-Packard (Canada) Ltd.
2670 Queensview Dr.
OTTAWA, Ontario K2B 8K1

Tel: (613) 820-6483
ACHCM,CSE* MSP*
Hewlett-Packard (Canada) Ltd.
220 Yorkland Blvd., Unit #11
WILLOWDALE, Ontario M2J 1R5
Tel: (416) 499-9333

CH

Quebec

Hewlett-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
KIRKLAND, Quebec H9J 2M5
Tel: (514) 697-4232
A,CHCM,CSEMPP*
Hewlett-Packard (Canada) Ltd.
Les Galeries du Valion

2323 Du Versont Nord

STE. FOY, Quebec G1N 4C2
Tel: (418) 687-4570

CH

CHILE

Jorge Calcagni y Cia. Lida.
Arturo Burhle 065

Casilla 16475

SANTIAGO 9

Tel: 222-0222

Telex: Public Booth 440001
ACMEM

Olympia (Chile) Lida.

Av. Rodrigo de Araya 1045
Casilla 256-V

SANTIAGO 21

Tel: 2-25-50-44

Telex: 340-892 OLYMP CK
Cable: Olympiachile Santiagochile
CHCSP

C'HINA, People’s Republic
o

China Hewlett-Packard Rep. Office
P.0. Box 418

1A Lane 2, Luchang Sl.

Beiwei Rd., Xuanwu District
BEWING

Tel: 33-1947, 33-7426

Telex: 22601 CTSHP CN

Cable: 1920

A,CH,CM,CSEP

COLOMBIA
Instrumentacion

H. A. Langebaek & Kier S.A.
Carrera 7 No. 48-75
Apartado Aereo 6287
B0GOTA 1, D.E.

Tel: 287-8877

Telex: 44400 INST CO
Cable: AARIS Bogota
ACMEMPSP

COSTA RICA

Cientifica Coslarricense 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 CR
CM.EMS,P

CYPRUS

Telerexa Lid.

P.0. Box 4809

14C Stassinos Avenue
NICOSIA

Tel: 62698

Telex: 2894 LEVIDO CY
EMP

DENMARK
Hewlett-Packard A/S
Datavej 52

DK-3460 Birkerod

Tel: (02) 81-66-40
Telex: 37409 hpas dk
A,CH,CM,CS,EMS P
Hewlett-Packard A/S
Navervej 1

DK-8600 SILKEBORG
Tel: (06) 82-71-66
Telex: 37409 hpas dk
CHE

ECUADOR

CYEDE Cia. Lida.

Avenida Eloy Alfaro 1749
Casilla 6423 CCI

auro

Tel: 450-975, 243-052
Telex: 2548 CYEDE ED
ACMEP

Hospitalar S.A.

Robles 625

Casilia 3590

ourro

Tel: 545-250, 545-122
Telex: 2485 HOSPTL ED
Cable: HOSPITALAR-Quito
M

EGYPT

International Engineering Associales
24 Hussein Hegazi Street
Kasr-el-Aini

CAIRO

Tel: 23829, 21641
Telex: IEA UN 93830
CHCS.EM

Informatic For Systems
22 Talaat Harb Street
CAIRO

Tel: 759006

Telex: 93938 FRANK UN
CHCS,P

Egyptian Infernational Office
for Foreign Trade
P.0.Box 2558

CAIRO

Tel: 650021

Telex: 93337 EGPOR

P

EL SALVADOR
IPESA de El Salvador S.A.
29 Avenida Norte 1216
SAN SALVADOR

Tel: 26-6858, 26-6868
Telex: Public Booth 20107
ACHCMCSEP

FINLAND
Hewlett-Packard Oy
Revontulentie 7
SF-02100 ESPOO 10
Tek: (90) 455-0211
Telex: 121563 hewpa st
A,CH,CM,CS,E MS,P
Hewlett-Packard Oy
Aatoksenkatv 10-C
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SALES & SUPPORT OFFICES

Arranged Alphabetically by Country

SF-40720-72 JYVASKYLA
Tel: {941) 216318

CH

Hewlett-Packard Oy
Kainvuntie 1-C
SF-90140-14 QULY

Tel: (981) 338785

CH

FRANCE
Hewlett-Packard France
Z.1. Mercure B

Rue Berthelot

F-13763 Les Milles Cedex
AIX-EN-PROVENCE

Tel: (42) 58-41-02
Telex: 410770F
ACHEMSP*
Hewlett-Packard France
Boite Postale No. 503
F-25026 BESANCON

28 Rue de la Republique
F-25000 BESANCON
Tel: (81) 83-16-22
CHM

Hewlett-Packard France
Bureau de Vente de Lyon
Chemin des Mouilles
Boite Pastale 162
F-69130 ECULLY Cédex
Tel: (7) 833-81-25
Telex: 310617F
A,CH.CS.EMP
Hewleti-Packard France
Immeuble France Evry
Touwr Lofraine
Boulevard de France
F-81035 EVRY Cédex
Tel: (6) 077-96-60
Telex: 692315F

E

Hewilett-Packard France

Sth Avenue Raymond Chanas
F-38320 EYBENS

Tel: (76) 25-81-41

Telex: 980124 HP GRENOB EYBE
CH

Hewlett-Packard France
Cenlre d'Affaire Paris-Nord
Batiment Ampére 5 etage
Rue de ia Commune de Paris
Boite Postale 300

F-93153 LE BLANC MESNIL
Tel: (01) 865-44-52

Telex: 211032F

CH,CSEMS

Hewlett-Packard France

Parc d'Aclivites Cadera
Quartier Jean Mermoz
Avenue du President JF Kennedy
F-33700 MERIGNAC

Tel: (56) 34-00-84

Telex: 550105F

CHEMS

Hewlett-Packard France

32 Rue Lothaire

F-57000 METZ

Tek: (8) 765-53-50

CH

Hewlelt-Packard France
Immueble Les 3 B

Nouveau Chemin de la Garde
Z.A.C. de Bois Briand
F-44085 NANTES Cedex

Tel: (40) 50-32-22

CH*

Hewlett-Packard France
Zone Industrielle de Courtaboeuf
Avenue des Tropiques
F-91947 Les Ulis Cédex ORSAY
Tel: (6) 907-78-25

Telex: 600048F
A.CH,CM.CS.EMP P

Hewlett-Packarc France
Paris Porte-Maillot

15, Avenue De L'Amiral Bruix
F-75782 PARIS 16

Tel: (1) 502-12-20

Telex: 613663F

CHMS,P

Hewlett-Packard France

2 Aliee de la Bourgonette
F-35100 RENNES

Tel (99) 51-42-44

Telex: 740912F
CH.CM.EMS P
Hewleti-Packard France
98 Avenue de Bretagne
F-76100 ROVEN

Tet: (35} 63-57-66 CH* " .CS
Hewlett-Packard France

4 Rue Thomas Mann
Boite Postale 56

F-67200 STRASBOURG

Tel: (88) 28-56-46

Telex: 89014 1F
CHEMSP*
Hewlett-Packard France
Pericentre de la Cépiere
F-31081 TOULOUSE Cedex
Tel: (61) 40-11-12

Telex: 531639F
ACHCSEP”
Hewlett-Packard France
Immeuble Péricentre
F-59658 VILLENEUVE D'ASCQ Cedex
Tel: (20) 91-41-25

Telex: 160124F
CHEMSP*

GERMAN FEDERAL

REPUBLIC
Hewlett-Packard GmbH
Technisches Biiro Berlin
Keithstrasse 2-4

D-1000 BERLIN 30

Tel: (030} 24-90-86

Telex: 018 3405 hpbin d
ACHEMP
Hewlett-Packard GmbH
Technisches Biiro Boblingen
Herrenberger Strasse 110
D-7030 BOBLINGEN

Tel: (07031) 667-1

Telex: bbn or
A,CH,CM.CS.E MP.P
Hewlelt-Packard GmbH
Technisches Biiro Dusseldorf
Emanuel-Leutze-Strasse 1
D-4000 DUSSELDORF

Tek (0211) 5971-1

Telex: 085/86 533 hpdd d
ACHCSEMSP
Hewlett-Packard GmbH
Vertnebszentrale Frankfurt
Berner Strasse 117
Postfach 560 140

D-6000 FRANKFURT 56
Tel: (0611) 50-04-1

Telex: 04 13249 hpffm d
ACHCM.CS.EMP.P
Hewlett-Packard GmbH
Technisches Biiro Hamburg
Kapstadtring 5

D-2000 HAMBURG 60

Tel: {040) 63804-1

Telex: 021 63 032 hphh d
ACHCSEMSP
Hewlett-Packard GmbH
Technisches Biiro Hannover
Am Grossmarkt 6

D-3000 HANNOVER 91

Tel: (0511) 46-60-01
Telex: 092 3259
ACHCMEMSP

Hewlett-Packard GmbH
Technisches Blro Mannheim
Rosslauer Weg 2-4

D-6800 MANNHEIM

Tel: {0621) 70050

Telex: 0462105

ACE

Hewlett-Packard GmbH
Technisches Biiro Neu Uim
Messerschmittstrasse 7
D-7910 NEU ULM

Tel: 0731-70241

Telex: 0712816 HP ULM-D
ACE*

Hewlelt-Packard GmbH
Technisches Biiro Nurnberg
Neumeyersirasse 90
D-8500 NURNBERG

Tel: 10911} 52 20 83-87
Telex: 0623 860
CHCMEMS,P
Hewiett-Packard GmbH
Technisches Biiro Minchen
Eschenstrasse 5

D-8028 TAUFKIRCHEN

Tel: (089) 6117-1

Telex: 0524985
A.CH.CM,EMS.P

GREAT BRITAIN
Hewlelt-Packard Ltd.
Trafalgar House
Navigation Road
ALTRINCHAM

Chesire WA 14 1NU

Tel: (061) 928-6422
Telex: 668068
ACHCSEM
Hewlett-Packard Lid.
Oakfield House, Oakfield Grove
Clifton

BRISTOL BS8 2BN. Avon
Tel: {027} 38606
Telex: 444302

CHM.P
Hewtett-Packard Ltd.
(Pinewood)

Nine Mile Ride
EASTHAMPSTEAD
Wokingham

Berkshire, 3RG11 3LL
Tel: 3446 3100

Telex: 84-88-05
CH,CS.E
Hewleti-Packard Ltd.
Fourier House

257-263 High Street
LONDON COLNEY

Herts., AL2 1HA, St. Albans
Tek: (0727) 24400
Telex: 1-89527 16
CH,CS.E
Hewiett-Packard Ltd
Tradax House, St. Mary's Walk
MAIDENHEAD

Berkshire, SL6 1ST
Tel: (0628) 39151
CHCSEP
Hewlett-Packard Lid.
Quadrangle

106-118 Station Road
REDHILL, Surrey

Tel: (0737) 68655
Telex: 947234 CHCSE
Hewlett-Packard Ltd.
Avon House

435 Stratford Road
SHIRLEY, Solihull

West Midlands B30 4BL
Tet: (021) 745 8800
Telex: 339105

CH

Hewlett-Packard Lid.
West End House 41
High Street, West End
SOUTHAMPTON
Hampshire S03 300
Tel: {703) 886767
Telex: 477138

CH

Hewilett-Packard Ltd.
King Street Lane
WINNERSH, Wokingham
Berkshire RG11 5AR
Tel: {0734) 784774
Telex: 847178
ACHEM

GREECE

Kostas Karaynnis S.A.

8 Omirou Street

ATHENS 133

Tel- 32 30 303, 32 37 371
Telex: 215962 RKAR GR
ACHCM.CSEMP
PLAISIO S.A.

G. Gerardos

24 Stournara Street
ATHENS

Tel: 36-11-160

Telex: 221871

P

GUATEMALA

IPESA

Avenida Reforma 3-48, Zona 9
GUATEMALA CITY

Tel: 316627, 314786

Telex: 4192 TELTRO GU
ACHCMCSEMP

HONG KONG

Hewiett-Packard Hong Kong, Ltd.

G.P.0. Box 795

5th Floor, Sun Hung Kai Cenire
30 Harbour Road

HONG KONG

Tel: 5-8323211

Telex: 66678 HEWPA HX
Cabie: HEWPACK HONG KONG
E.CHCSP

CET Ltg.

1402 Tung Way Mansion
199-203 Hennessy Rd.
Wanchia, HONG KONG

Tel: 5-729376

Telex: 85148 CET HX

oM

Schmidt & Co. {Hong Kong) Lid.
Wing On Cenire, 28th Floor
Connaught Road, C.

HONG KONG

Tel: 5-455644

Telex: 74766 SCHMX HX

AM

ICELAND

Elding Trading Company Inc.
Halnarnvoli-Tryggvagotu
P.0. Box 895

I1S-REYKJAVIK

Tel: 1-58-20. 1-63-03

M

INDIA

Blue Star Lid.

Sabri Complex If Floor
24 Residency Rd.
BANGALORE 560 025
Tel: 55660

Telex: 0845-430
Cable: BLUESTAR
ACHCM.CSE

Blue Star Lid.

Band Box House
Prabhadevi

BOMBAY 400 025

Tel: 422-3101

Tefex: 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
ACHCM.CSEM

Blue Star Lid.

Kalyan, 19 Vishwas Colony
Alkapuri, BORODA, 390 005
Tel: 65235

Cable: BLUE STAR

A

Blue Star Ltd.

7 Hare Street

CALCUTTA 700 001

Tel: 12-01-31

Telex: 021-7655

Cable: BLUESTAR

AM

Blue Star Ltd.

133 Kodambakkam High Road
NADRAS 800 034

Tel: 82057

Telex: 041-379

Cable: BLUESTAR

AM

Blue Star Lid.

Bhandari House, 7ih/8th Floors
91 Nehru Place

NEW DELH! 110 024

Tel: 682547

Telex: 031-2463

Cable: BLUESTAR
ACHCMCS.EM

Blue Star Lid.

15/16:C Wellesley Rd.
PUNE 411011

Tel: 22775

Cable: BLUE STAR

A

Blue Star Lid.
2-2-47/1108 Bolarum Rd.
SECUNDERABAD 500 003
Tel: 72057

Telex: 0155-459

Cable: BLUEFROST

AE

Blue Star Lid.

T.C. 7/603 Poornima
Maruthankuzhi
TRIVANDRUM 695 013
Tel: 65799

Tefex: 0884-259

Cable: BLUESTAR

£

INDONESIA

BERCA Indonesia P.T.
P.0.Box 496/JKT.

J. Abdudl Muis 62
JAKARTA

Tel: 373009

Telex: 46748 BERSAL 1A
Cable: BERSAL JAKARTA
P

BERCA Indonesia P.T.
Wisma Anlara Bldg., 17th fioor
JAKARTA

ACSEM

BERCA Indonesia P.T.

P.O. Box 174/5BY.

M. Kutei No. 11

SURABAYA

Tel: 68172

Telex: 31146 BERSAL S8
Cable: BERSAL-SURABAYA
A" EMP



IRAQ

Hewlett-Packard Trading S.A.
Service Operation

Al Mansoor City 98/3/7
BAGHDAD

Tel: 551-49-73

Telex: 212-455 HEPAIRAQ IK
CH,CS

IRELAND
Hewlett-Packard Ireland Lid.
82/83 Lower Leeson St.
DUBLIN 2

Tel: (1) 60 88 00

Telex: 30439
A,CHCM,CS,EMP
Cardiac Services Ltd.
Kilmore Road

Artane

DUBLIN 5

Tel: (01) 351820

Telex: 30439

M

ISRAEL

Eidan Electronic Instrument Ltd.
P.0. Box 1270

JERUSALEM 91000

16, Ohaliav St.

JERUSALEM 94467

Tel: 533 221, 553 242

Telex: 25231 AB/PAKRD IL

A

Electronics Engineering Division
Motorola Israel Lid.

16 Kremenetski Street

P.0. Box 25016

TEL-AVIV 67899

Tel: 3-338973

Telex: 33569 Molil IL

Cable: BASTEL Tel-Aviv
CHCM.CS.EMP

ITALY

Hewlett-Packard ialiana S.p.A.
Traversa 99C

Via Giulio Petroni, 19

1-70124 BARI

Tel: (080) 41-07-44

M

Hewlett-Packard Haliana S.p.A.
Via Martin Luther King, 38/111
1-40132 BOLOGNA

Tel: (051) 402394

Telex: 511630

CH,E.MS

Hewlett-Packard laliana S.p.A.
Via Principe Nicola 43G/C
1-95126 CATANIA

Tel: (095) 37-10-87

Telex: 970291

cP

Hewlett-Packard Haliana S.p.A.
Via G. Di Vittorio 9

1-20063 CERNUSCO SUL NAVIGLIO
Tel: {2) 903691

Telex: 334632
A,CH,CM,CS,EMP,P
Hewlett-Packard Haliana S.p.A.
Via Nuova San Rocco a
Capodimonte, 62/A

1-80131 NAPLES

Tel: (081) 7413544

Telex: 710698

ACHE

Hewlett-Packard Rtaliana S.p.A.
Viale G. Modugno 33

1-16156 GENOVA PEGLI

Tel: (010) 68-37-07

Telex: 215238

EC

Hewlett-Packard Haliana S.p.A.
Via Turazza 14

1-35100 PADOVA

Tel: (049) 664888

Telex: 430315

A,CHEMS

Hewleit-Packard ltaliana S.p.A.
Viale C. Pavese 340

1-00144 ROMA

Tel: (06) 54831

Telex: 610514
ACHCM,CSEMSP*
Hewlett-Packard ltaliana S.p.A.
Corso Svizzera, 184

1-10149 TORINO

Tel: (011) 74 4044

Telex: 221079

CHE

JAPAN
Yokogawa-Hewlett-Packard Ltd.
inoue Building

1-21-8, Asahi-cho

ATSUGI, Kanagawa 243

Tel: (0462) 28-0451

CM,C*E
Yokogawa-Hewlett-Packard Lid.
Towa Building

2-2-3, Kaigandori, Chuo-ku
KOBE, 650, Hyogo

Tel: (078) 392-4791

CE

Yokogawa-Hewlett-Packard Lid.
Kumagaya Asahi Yasoji Bidg 4F
3-4 Chome Tsukuba
KUMAGAYA, Saitama 360

Tel: (0485) 24-6563

CH.CME
Yokogawa-Hewlett-Packard Lid.
Asahi Shinbun Dai-ichi Seimei Bldg.,
oF

4-7 Hanabata-cho
KUMAMOTO-SHI,860

Tel: (0963) 54-7311

CH,E
Yokogawa-Hewlett-Packard Lid.
Shin Kyoto Center Bidg. 5F

614 Siokoji-cho

Nishiiruhigashi, Karasuma
Siokoji-dori, Shimogyo-ku
KYOTO 600

Tel: 075-343-0921

CHE
Yokogawa-Hewlett-Packard Ltd.
Mito Mitsui Building

1-4-73, San-no-maru

MITO, Ibaragi 310

Tel: (0292) 25-7470

CH,CM.E
Yokogawa-Hewlett-Packard Ltd.
Sumitomo Seimei Nagoya Bldg.
2-14-19, Meieki-Minami,
Nakamura-ku

NAGOYA, 450 Aichi

Tel: (052) 571-5171
CH.CM,CS,EMS
Yokogawa-Hewlett-Packard Ltd.
Chuo Bidg., 4th Floor

5-4-20 Nishinakajima,
Yodogawa-ku

OSAKA, 532

Tel: (06) 304-6021

Telex: YHPOSA 523-3624
A,CH,CM,CS,EMP,P*
Yokogawa-Hewlett-Packard Lid.
1-27-15, Yabe,

SAGAMIHARA Kanagawa, 229
Tel: 0427 59-1311
Yokogawa-Hewlett-Packard Lid.
Shinjuku Dai-ichi Seimei 6F
2-7-1, Nishi Shinjuku
Shinjuku-ku, TOKYO 160

Tel: 03-348-4611-5

CH,E

Yokogawa-Hewlett-Packard Lid.
3-29-21 Takaido-Higashi
Suginami-ku TOKYO 168

Tel: (03) 331-6111

Telex: 232-2024 YHPTOK
A,CH,CM,CS,E MP,P*
Yokogawa-Hewlett-Packard Lid.
Daiichi Asano Building 4F
5-2-8, Oodori,

UTSUNOMIYA, 320

Tochigi

Tel: (0286) 25-7155

CH, CS, E
Yokogawa-Hewlett-Packard Ltd.
Yasudaseimei Yokohama
Nishiguchi Bldg.

3-30-4 Tsuruya-cho
Kanagawa-ku

YOKOHAMA, Kanagawa, 221

Tel: (045) 312-1252

CHCME

JORDAN

Mouasher Cousins Company
P.0. Box 1387

AMMAN

Tel: 24907, 39907

Telex: 21456 SABCO JO
CHEMP

KENYA

ADCOM Lid,, Inc., Kenya
P.0.Box 30070

NAIROBI

Tel: 331955

Telex: 22639

EM

KOREA

Samsung Electronics Computer
Division

76-561 Yeoksam-Dong
Kangnam-Ku

C.P.0. Box 2775

SEOUL

Tel: 555-7555, 555-5447
Telex: K27364 SAMSAN
ACHCMCS,EMP

KUWAIT

Al-Khaldiya Trading & Coniracting
P.0. Box 830 Safat
KUWAIT

Tel: 42-4910, 41-1726
Telex: 22481 Areeg kit
CHEM

Photo & Cine Equipment
P.0. Box 270 Safat
KUWAIT

Tel: 42-2846, 42-3801
Telex: 22247 Matin-KT
P

LEBANON
G.M. Dolmadjian
Achratieh

P.O. Box 165.167
BEIRUT

Tel: 290293
MP**

LUXEMBOURG

Hewlett-Packard Beigium S.A./N.V.

Blvd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paioben bru
A,CH,CM,CS,E.MPP

MALAYSIA

Hewlett-Packard Sales (Malaysia)
Sdn. Bhd.

1st Floor, Bangunan British
American

Jalan Semantan, Damansara Heights
KUALA LUMPUR 23-03

Tel: 943022

Telex: MA31011

ACHEMP

Protel Engineering

Lot 319, Satok Road

P.0.Box 1917

Kuching, SARAWAK

Tel: 53544

Telex: MA 70904 PROMAL
Cable: PROTELENG

AEM

MALTA

Philip Toledo Lid.
Nolabile Rd.

MRIEHEL

Tel: 447 47, 455 66
Telex: 649 Media MW
P

MEXICO

Hewlett-Packard Mexicana, S.A. de
C.v.

Av. Periferico Sur No. 6501
Tepepan, Xochimilco

MEXICO D.F. 16020

Tel: 676-4600

Telex: 17-74-507 HEWPACK MEX
ACH,CS,EMSP

Effective November 1, 1982:
Hewlett-Packard Mexicana, S.A. de
cv.

Ejercito Nacional #570

Colonia Granada

11560 MEXICO, D.F.

CH**

Hewlett-Packard Mexicana, S.A. de
cv.

Rio Volga 600

Pte. Colonia det Valle

MONTERREY, N.L.

Tel: 78-42-93, 78-42-40, 78-42-41
Telex: 038-2410 HPMTY ME

CH

Etfective Nov. 1, 1982

Ave. Colonia del Valle #409

Col. del Valle

Municinio de garza garcia
MONTERREY, N.V.

ECISA

Taihe 229, Piso 10

Polanco MEXICO D.F. 11570

Tel: 250-5391

Telex: 17-72755 ECE ME

M

MOROCCO
Dolbeau

81 rue Karatchi
CASABLANCA

Tel: 3041-82, 3068-38
Telex: 23051, 22822
E

Gerep

2 rue 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

NL1180 AR AMSTELVEEN

Tel: (20) 47-20-21

Telex: 13 216
A,CH,CM,CS.EMP.P

Hewlett-Packard Nederland B.V.
Bongerd 2

NL 2906VK CAPPELLE, A/D liessel
P.0. Box 41

NL2900 AA CAPELLE, ljssel

Tel: (10) 51-64-44

Telex: 21261 HEPAC NL
ACHCS

L]

vl

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
169 Manukau Road

P.0. Box 26-189

Epsom, AUCKLAND

Tel: 687-159

Cable: HEWPACK Auckland
CHCMEP*
Hewlett-Packard (N.Z.) Ltd.
4-12 Cruickshank Street
Kilbirnie, WELLINGTON 3

P.0. Box 9443

Courtenay Place, WELLINGTON 3
Tel: 877-199

Cable: HEWPACK Wellington
CH,CMEP

Northrop Instruments & Systems
Lid.

369 Khyber Pass Road
P.0. Box 8602

AUCKLAND

Tel: 794-091

Telex: 60605

AM

Northrop Instruments & Syslems
Lid.

110 Mandeville St.

P.0. Box 8388
CHRISTCHURCH

Tel: 486-928

Telex: 4203

AM

Northrop Instruments & Systems
Lid.

Sturdee House

85-87 Ghuznee Street

P.0. Box 2406
WELLINGTON

Tel: 850-091

Telex: NZ 3380

AM

NORTHERN IRELAND
Cardiac Services Company
95A Finaghy Road South
BELFAST BT 10 OBY

Tel: (0232) 625-566

Telex: 747626

M

NORWAY
Hewlett-Packard Norge A/S
Folke Bernadottes vei 50
P.0. Box 3558

N-5033 FYLLINGSDALEN (Bergen)
Tel: (05) 16-55-40

Telex: 16621 hpnas n
CH,CS,EMS
Hewlett-Packard Norge A/S
Osterndalen 18

P.0. Box 34

N-1345 OSTER'AS

Tel: (02) 17-11-80

Telex: 16621 hpnas n
A,CH,CM,CSEMP

OMAN

Khimjil Ramdas

P.0. Box 19

MUSCAT

Tel: 722225, 745601

Telex: 3289 BROKER MB MUSCAT
P
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SALES & SUPPORT OFFICES

Arranged Alphabetically by Country

Suhail & Saud Bahwan
P.0. Box 169

MUSCAT

Tel: 734 201-3

Telex: 3274 BAHWAN MB

PAKISTAN

Mushko & Company LId.
1-B, Street 43

Sector F-8/1

ISLAMABAD

Tel: 26875

Cable: FEMUS Rawalpindi
AEM

Mushko & Company Lid.
Qosman Chambers
Abduliah Haroon Road
KARACHI 0302

Tel: 511027, 512927
Telex: 2894 MUSKO PK
Cable: COOPERATOR Karachi
AEMP*

PANAMA

Electrénico Balboa, S.A.
Calle Samuel Lewis, Ed. Alfa
Aparlado 4929

PANAMA 5

Tel: 64-2700

Telex: 3483 ELECTRON PG
ACMEMP

Folo Internacional, S.A.
Colon Free Zone

Apartado 2068

COLON 3

Tel: 45-2333

Telex: 8626 IMPORT PG

P

PERU

Cia Electro Médica S.A.

Los Flamencos 145, San Isidro
Casilla 1030

LINA 1

Tel: 41-4325, 41-3703

Telex: Pub. Booth 25306
ACMEMP

PHILIPPINES

The Online Advanced Systems
Corporation

Rico House, Amorsolo Cor. Herrera
Street

Legaspi Village, Makali

P.0. Box 1510

Metro MANILA

Tel: 85-35-81, 85-34-91, 85-32-21
Telex: 3274 ONLINE

ACHCSEM

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: 40018, 42000 ITT GLOBE
MACKAY BOOTH

P

PORTUGAL

Mundinter

Intercambio Mundial de Comércio
Sarl

P.O. Box 2761

Av. Antonio Augusto de Aguiar 138
P-LISBON

Tel: (19) 53-21-31, 53-21-37
Telex: 16691 munter p

M

Soquimica

Av. da Liberdade, 220-2
1298 LISBON Codex

Tel: 56 21 81/2/3

Telex: 13316 SABASA P
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

CHCSEP

PUERTO RICO
Hewlett-Packard Puerto Rico
P.0. Box 4407

CAROLINA, Puerto Rico 00628
Calle 272 Edificio 203

Urb. Country Club

RIO PIEDRAS, Puerto Rico 00924
Tel: (809) 762-7255

ACHCS

QATAR

Nasser Trading & Coniracting
P.0. Box 1563

DOHA

Tel: 22170, 23539

Telex: 4439 NASSER DM

M

Computearbia

P.0. Box 2750

DOHA

Tel: 883555

Telex: 4806 CHPARB
P

Easlern Technical Services
P.0. Box 4747

DOHA

Tel: 329 993

Telex: 4156 EASTEC DH

SAUDI ARABIA

Modern Electronic Establishment
Hewlelt-Packard Division

P.0. Box 281

Thuobah

AL-KHOBAR

Tel: 864-46 78

Telex: 671 106 HPMEEK SJ
Cable: ELECTA AL-KHOBAR
CHCS.EMP

Modern Electronic Establishment
Hewiett-Packard Division

P.0. Box 1228

Redec Plaza, 6th Floor

JEDDAN

Tel: 644 38 48

Telex: 402712 FARNAS SJ
Cable: ELECTA JEDDAH
CHCSEMP

Modern Electronic Establishment
Hewlel! Packard Division

P.0. Box 2728

RIYADH

Tel: 491-97 15, 491-63 87
Telex: 202049 MEERYD SJ
CHCSEMP

SCOTLAND
Hewlett-Packard Lid.
Royal Bank Buildings
Swan Street

BRECHIN, Angus, Scotland
Tel: (03562) 3101-2

CH

Hewlett-Packard Ltd.
SOUTH QUEENSFERRY
West Lothian, EH30 9GT
GB-Scotland

Tel: (031) 3311188
Telex: 72682
A,CH,CM,CS,EM

SINGAPORE
Hewlett-Packard Singapore (Ply.)
Ltd.

P.0. Box 58 Alexandra Post Office
SINGAPORE, 8115

6th Floor, Inchcape House
450-452 Alexandra Road
SINGAPORE 0511

Tel: 631788

Telex: HPSGSO RS 34209
Cable: HEWPACK, Singapore
ACHCS,EMSP

Dynamar international LId.

Unit 05-11 Block 6

Kolam Ayer Industrial Eslate
SINGAPORE 1334

Tel: 747-6188

Telex: RS 26283

oM

SOUTH AFRICA

Hewlett-Packard So Africa (Ply.) Ltd.

P.0. Box 120

Howard Place

Pine Park Center, Forest Drive,
Pinelands

CAPE PROVINCE 7405

Tel: 53-7954

Telex: 57-20006
ACHCMEMSP

Hewlett-Packard So Africa (Pty.) Ltd.

P.0. Box 37099

92 Overport Drive

DURBAN 4067

Tel: 28-4178, 28-4179, 28-4110
Telex: 6-22954

CH,CM

Hewlett-Packard So Africa (Pty.) Lid.

6 Linton Arcade

511 Cape Road
Linton Grange

PORT ELIZABETH 6001
Tel: 041-302148

CH

Hewlett-Packard So Africa (Pty.) Lid.

P.0. Box 33345

Glenstantia 0010 TRANSVAAL

1st Floor East

Constantia Park Ridge Shopping
Centre

Constantia Park

PRETORIA

Tel: 982043

Telex: 32163

CHE

Hewlett-Packard So Africa (Pty.) Ltd.

Private Bag Wendywood
SANDTON 2144

Tel: 802-5111, 802-5125
Telex: 4-20877

Cable: HEWPACK Johannesburg
A,CH,CM,CS E MS,P

SPAIN

Hewilett-Packard Espafiola S.A.
c/Entenza, 321

E-BARCELONA 29

Tel: (3) 322-24-51, 321-73-54
Telex: 52603 hpbee
A,CHCS,EMSP
Hewilett-Packard Espafiola S.A.
c/San Vicente SN

Edificio Albia 11,7 B

E-BILBAO 1

Tel: (4) 23-8306, (4) 23-8206
A,CHE,MS

Hewilett-Packard Espafiola S.A.
Calle Jerez 3

E-MADRID 16

Tel: (1) 458-2600

Telex: 23515 hpe

ACME

Hewletl-Packard Espafiola S.A.
c/o Costa Brava 13

Colonia Mirasierra

E-MADRID 34

Tel: (1) 734-8061, (1) 734-1162
CH,CSM

Hewlett-Packard Espafiola S.A.
Av Ramén y Cajal 1-9

Edificio Sevilla 1,

E-SEVILLA 5

Tel: 64-44-54, 64-44-58
Telex: 72933

A,CSMS,P

Hewlett-Packard Espafiola S.A.
C/Ramon Gordillo, 1 (Entlo.3)
E-VALENCIA 10

Tel: 361-1354, 361-1358
CH,P

SWEDEN

Hewlett-Packard Sverige AB
Sunnanvagen 14K

5-22226 LUND

Tel: (046) 13-69-79 o
Telex: {854) 17886 (via SPANGA
office)

CH

Hewilett-Packard Sverige AB
Vastra Vintergatan 9

$-70344 OREBRO

Tel: (19) 10-48-80 o
Telex: (854) 17886 (via SPANGA
office)

CH

Hewleti-Packard Sverige AB
Skalholtsgatan 9, Kista

Box 19

S-16393 SPANGA

Tel: (08) 750-2000

Telex: (854) 17886
A,CH,CM,CS,EMS,P
Hewlett-Packard Sverige AB
Frotallisgatan 30

S-42132 VASTRA-FROLUNDA

Tel: (031) 49-09-50 o
Telex: (854) 17886 (via SPANGA
office)

CHEP

SWITZERLAND
Hewlett-Packard {Schweiz) AG
Clarastrasse 12

CH-4058 BASLE

Tek: (61) 33-59-20

A

Hewleti-Packard (Schweiz) AG
Bahnhoheweg 44

CH-3018 BERN

Tel: (031) 56-24-22

CH

Hewilett-Packard (Schweiz) AG
47 Avenue Blanc

CH-1202 GENEVA

Tel: (022) 32-48-00
CH,CM,CS

Hewlett-Packard (Schweiz} AG
19 Chemin Chéteau Bloc
CH-1219 LE LIGNON-Geneva
Tel: (022) 96-03-22

Telex: 27333 hpag ch

Cable: HEWPACKAG Geneva
AEMSP

Hewilelt-Packard (Schweiz) AG
Allmend 2

CH-8967 WIDEN

Tek: (57} 3121 11

Telex: 53933 hpag ch

Cable: HPAG CH
A,CH,CM,CS.EMSP

SYRIA

General Electronic Inc.

Nuri Basha

P.0. Box 5781

DAMASCUS

Tel: 33-24-87

Telex: 11216 ITIKAL SY

Cable: ELECTROBOR DAMASCUS
E

Middle East Electronics
Place Azmé

Boite Postale 2308
DAMASCUS

Tel: 334592

Telex: 11304 SATACO SY
MP

TAIWAN

Hewlett-Packard Far East Lid.
Kaohsiung Office

2/F 68-2, Chung Cheng 3rd Road
KAOHSIUNG

Tel: 241-2318, 261-3253
CHCSE

Hewlett-Packard Far East Ltd.
Taiwan Branch

5th Floor

205 Tun Hwa North Road
TAIPEI

Tel:(02) 751-0404
Cable:HEWPACK Taipei
A,CH,CM,CS,EMP

Ing Lih Trading Co.

3rd Floor, 7 Jen-Ai Road, Sec. 2
TAIPE! 100

Tel: (02) 3948191

Cable: INGLIH TAIPEI

A

THAILAND

Unimesa

30 Palpong Ave., Suriwong
BANGKOK 5

Tel: 234 091, 234 092
Telex: 84439 Simonco TH
Cable: UNIMESA Bangk ok
ACHCSEM

Bangkok Business Equipment Ltd.
5/5-6 Dejo Road

BANGKOK

Tel: 234-8670, 234-867 1
Telex: 87669-BEQUIPT TH
Cable: BUSIQUIPT Bangkok
P

TRINIDAD & TOBAGO
Caribbean Telecoms Lid,
50/A Jerningham Avenue

P.0. Box 732

PORT-OF-SPAIN

Tel: 62-44213, 62-44214
Telex: 235,272 HUGCO WG
ACMEMP

TUNISIA

Tunisie Electronique

31 Avenue de la Liberte
TUNIS

Tel: 280- 144

EP

Corema

1 ter. Av. de Carthage
TUNIS

Tel: 253-621

Telex: 12319 CABAM TN
M

TURKEY

Teknim Company Lid.
Iran Caddesi No. 7
Kavaklidere, ANKARA
Tel: 275800

Telex: 42155 TKNM TR
E

EMA.

Medina Eldem Sokak No.41/6
Yuksel Caddesi
ANKARA

Tel 175 622

M

UNITED ARAB EMIRATES
Emilac Ltd.

P.0. Box 1641

SHARJAH

Tel: 354121, 354123

Telex: 68136 Emitac Sh
CHCSEMP



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
CH.MP

Hewlett-Packard Co.
P.0. Box 4207

8200 Whitesburg Drive, S.E.

HUNTSVILLE, AL 35802
Tel: (205) 881-4591
CH,CM,CSEM*

Alaska

Hewilett-Packard Co.

1577 “C" Street, Suite 252
ANCHORAGE, AK 99501
Tel: (907) 276-5709

cH*

Arizona
Hewleti-Packard Co.
2336 East Magnolia Street
PHOENIX, AZ 85034

Tel: (602) 273-8000
A,CH,CM,CS.EMS
Hewiett-Packard Co.
2424 East Aragon Road
TUCSON, AZ 85706

Tel: (602) 889-4631
CHEMS**

Arkansas
Hewlett-Packard Co.
P.0. Box 5646

Brady Station

UITTLE ROCK, AR 72215
111 N. Filmore

LITTLE ROCK, AR 72205

Tel: (501) 664-8773, 376-1844

MS

California
Hewlelt-Packard Co.
99 South Hit Dr.
BRISBANE, CA 94005
Tel: (415) 330-2500
CH,CS

Hewieti-Packard Co.
7621 Canoga Avenue
CANOGA PARK, CA 91304
Tel: (213) 702-8300
ACH,CSEP
Hewlett-Packard Co.
5060 Ciinton Avenue
FRESNO, CA 93727

Tel: (209) 252-9652
MS

Hewlett-Packard Co.
P.0. Box 4230

1430 East Orangethorpe
FULLERTON, CA 92631
Tel: (7 14) 870-1000
CH,CM,CS.E,MP
Hewieti-Packard Co.
320 S. Kellogg, Suite B
GOLETA, CA 93117

Tel: (805) 967-3405
CH

Hewiett-Packard Co.

5400 W. Rosecrans Boulevard

LAWNDALE, CA 80260
P.0. Box 92105

LOS ANGELES, CA 90009
Tek (213) 970-7500
Telex: 910-325-6608
CH,CM,CS,MP
Hewlett-Packard Co.
3200 Hilview Avenue
PALO ALTO, CA 94304
Tel: (415) 857-8000
CHCSE

Hewleti-Packard Co.
P.0. Box 15976 (95813)
4244 So. Market Court, Suite A
SACRAMENTO, CA 05834
Tel: (916) 929-7222
A*,CH.CSEMS
Hewlett-Packard Co.
9606 Aero Drive

P.0. Box 23333

SAN DIEGO, CA 92123
Tel: (714) 279-3200
CH,CM,CS,EMP
Hewlett-Packard Co.
2305 Camino Ramon “C”
SAN RAMON, CA 94583
Tel: (415) 838-5900
CH,CS

Hewiett-Packard Co.
P.0. Box 4230

Fullerton, CA 92631

363 Brookhollow Drive
SANTA ANA, CA 92705
Tel: (714) 641-0977
A,CH,CM,CS MP
Hewleti-Packard Co.
Suite A

5553 Hollister

SANTA BARBARA, CA 93111
Tel: (805) 964-3390
Hewlett-Packard Co.
3003 Scott Boulevard
SANTA CLARA, CA 95050
Tel: (408) 988-7000
A,CH,CM,CS E.MP
Hewlett-Packard Co.
5703 Corsa Avenue
WESTLAKE VILLAGE, CA 91362
Tel: (213) 706-6800
E*,CH*,CS*

Colorado
Hewlett-Packard Co.

24 Inverness Place, East
ENGLEWOOD, CO 80112
Tel: (303) 771-3455
Telex: 910-935-0785
A,CH,CM,CS.EMS

Connecticut
Hewlett-Packard Co.

47 Bames Industrial Road South
P.0. Box 5007

WALLINGFORD, CT 06492

Tel: (203) 265-7801
A,CH,CM,CS.E,MS

Florida

Hewlett-Packard Co.

P.0. Box 24210 (33307)
2901 N.W. 62nd Street
FORT LAUDERDALE, FL 33307
Tel: (305) 973-2600
CH,CSEMP
Hewlett-Packard Co.

4080 Woodcock Drive, #132
Brownett Buiding
JACKSONVILLE, FL 32207
Tel: (904) 398-0663

CrE MS "
Hewiett-Packard Co.

1101 W. Hibiscus Ave., Suite E210
MELBOURNE, FL 32901

Tel: (305) 729-0704

£

Hewlett-Packard Co.

P.0. Box 13910 (32859)
6177 Lake Ellenor Drive
ORLANDO, FL 32809

Tel: (305) 859-2900
A,CH,CM,CS E.MS

Hewlett-Packard Co.
6425 N. Pensacola Blvd.
Suite 4, Buiding 1

P.0. Box 12826
PENSACOLA, FL 32575
Tel: (04) 476-8422
AMS

Hewlett-Packard Co.
57508 N. Hoover Bivd., Sute 123
TAMPA, FL 33614

Tel: (813) 884-3282

A* CHOMCSE* M*

Georgia
Hewlett-Packard Co.

P.0. Box 105005
ATLANTA, GA 30348

2000 South Park Place
ATLANTA, GA 30339

Tel: (404) 955-1500
Telex: 810-766-4830
A,CH,CM,CS,EMP
Hewlett-Packard Co.

P.0. Box 816 (80903)
2531 Center West Parkway
Suite 110

AUGUSTA, GA 30904

Tel: (404) 736-0592

MS

Hewleti-Packard Co.
200-E Monigomery Cross Rds.
SAVANNAH, GA 31401
Tel(912) 925-5358

CH**

Hewlett-Packard Co.

P.0. Box 2103

WARNER ROBINS, GA 31099
1172 N. Davis Drive
WARNER ROBINS, GA 31093
Tel: (912) 923-8831

E

Hawail

Hewlett-Packard Co.
Kawaiahao Plaza, Suite 190
567 South King Street
HONOLULL, Hi 96813

Tel: (808) 526-1555
ACHEMS

lilinois

Hewlett-Packard Co.

211 Prospect Road, Suite C
BLOOMINGTON, IL 61701
Tel: (309) 662-9411
CHMS**

Hewlett-Packard Co.

1100 31st Street, Suite 100
DOWNERS GROVE, IL 60515
Tel: (312) 960-5760

CH,CS

Hewlett-Packard Co.

5201 Toliview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800
A.CH,CM,CS E,MP

indiana

Hewlett-Packard Co.

P.0. Box 50807

7301 No. Shadeland Avenue
INDIANAPOLIS, IN 46250

Tel: (317) 842-1000
A,CH,CM,CS.EMS

lowa

Hewleti-Packard Co.
1776 22nd Street, Suile 1
WEST DES MOINES, IA 50265
Tel: (515) 224-1435
CHMS**

Hewlett-Packard Go.
2415 Heinz Road

IOWA CITY, IA 52240

Tel: (319) 351-1020
CHE* MS

Kansas
Hewlett-Packard Co.
1644 S. Rock Road
WICHITA, KA 67207
Tel: (316) 684-8491
CH

Kentucky
Hewlett-Packard Co.
10300 Linn Station Road
Suite 100

LOUISVILLE, KY 40223
Tek: (502) 426-0100
A,CH,CS,MS

Louisiana
Hewlett-Packard Co.
8126 Calais Bldg.
BATON ROUGE, LA 70806
Tel: (504) 467-4100
AYS GH*
Hewlett-Packard Co.
P.0. Box 1449
KENNER, LA 70062
160 James Drive East
DESTAHAN, LA 70047
Tel: (504) 467-4100
A,CH,CS,EMS

Maryland
Hewleti-Packard Co.
7121 Standard Drive
HANOVER, MD 21076
Telk: (301) 796-7700
Telex: 710-862-1943
Eff. Dec. 1, 1982
3701 Koppers St.
BALTIMORE, MD 21227
Tel: (301) 644-5800
A,CH,CM,CS.EMS
Hewlett-Packard Co.
2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 948-6370
A,CH,CM,CS EMP

Massachusetts
Hewlett-Packard Co.
32 Hartwell Avenue
LEXINGTON, MA 02173
Tel: (617) 861-8960
A,CH,CM,CS,E MP
Michigan

Hewlett-Packard Co.
23855 Research Drive

FARMINGTON HILLS, MI 48024

Tel: (313) 476-6400
A,CH,CM,CS E,MP
Hewlett-Packard Co.
4326 Cascade Road S.E.
GRAND RAPIDS, MI 49506
Tel: (616) 957-1870
CH,CS,MS
Hewilett-Packard Co.
1771 W. Big Beaver Road
TROY, Mi 48084

Tel: (313) 643-6474
CH,CS

Minnesota
Hewlett-Packard Co.
2025 W. Larpenteur Ave.
ST. PAUL, MN 55113

Tel: (612) 644-1100
A,CH,CM,CS.E.MP

Mississippi
Hewlett-Packard Co.
P.0. Box 5028
1675 Lakeland Drive
JACKSON, MS 39216
Tel: (601) 982-9363
MS

Missourl
Hewiett-Packard Co.
11131 Colorado Avenue
KANSAS CITY, MO 64137
Tel: (816) 763-8000
A,CH,CM,CS.EMS

Hewlett-Packard Co.

P.0. Box 27307

1024 Executive Parkway
ST. LOUIS, MO 63141

Tel: (314) 878-0200
A,CH,CS,EMP

Effective September 1982:
13001 Hollenberg Drive
BRIDGETON, MO 63044

Nebraska
Hewlett-Packard

7101 Mercy Road
Suite 101, IBX Building
OMAHA, NE 68108

Tel: (402) 392-0948
CM,MS

Nevada
Hewlett-Packard Co.
Suite D-130

5030 Paradise Bivd.
LAS VEGAS, NV 89119
Tel: (702) 736-6610
MS**

New Jorsey
Hewlett-Packard Co.
W120 Century Road
PARAMUS, NJ 07652
Tel: (201) 265-5000
A,CHCM,CS EMP
Hewlett-Packard Co.
60 New England Av. West
PISCATAWAY, NJ 08854
Tel: (201) 981-1199
A,CH,CM,CS,E

New Mexico
Hewlett-Packard Co.

P.0. Box 11634
ALBUQUERQUE, NM 87112
11300 Lomas Bivd. N.E.
ALBUQUERQUE, NM 87123
Tel: (505) 292-1330
Telex: 810-989-1185
CH,CS.EMS

New York
Hewlett-Packard Co.
5 Computer Drive South
ALBANY, NY 12205
Tel: (518) 458-1550
Telex: 710-444-4691
ACHEMS
Hewiett-Packard Co.
P.0. Box 297

9600 Main Street
CLARENCE, NY 14031
Tel: (716) 759-8621
Telex: 710-523-1893
CH

Hewlett-Packard Co.

200 Cross Keys Office
FAIRPORT, NY 14450

Tel: (716) 223-9950
Telex: §10-253-0082
CH,CM,CS,EMS
Hewleit-Packard Co.
7641 Henvy Clay Bivd.
LIVERPOOL, NY 13088
Tek: (315) 451-1820
A,CH,CMEMS
Hewlett-Packard Co.

No. 1 Pennsylvania Plaza
55th Floor

34th Street & 8th Avenue
NEW YORK, NY 10119
Tel: (212) 971-0800
CH,CSE* M*

L]
B



E SALES & SUPPORT OFFICES Guillermo Kraft del Uruguay S.A. ZIMBABWE
Av. Lib. Brig. Gral. Lavalleja 2083  Field Technical Sales
O MONTEVIDEO 45 Kelvin Road, Norlh
[ﬁ] Arranged Alphabetically by Country Tel 234588, 234806, 208630 P8, 3458
’ Telex: 22030 ACTOUR UY SALISBURY
P Tel: 705 231
Hewlett-Packard Co. Pennsylvania Hewlett-Packard Co. Telex: 4-122 RH
250 Westchester Avenue Hewleti-Packard Co. 417 Nolana Gardens, Suite C VENEZUELA CEMP

WHITE PLAINS, NY 10604
CM,CH,CS,E
Hewlett-Packard Co.

3 Crossways Park West
WOODBURY, NY 11797
Tel: {516) 921-0300
Telex: 510-221-2183
A,CH,CM,CS,E MS

North Carolina
Hewlett-Packard Co.
4915 Water's Edge Drive
Suite 160

RALEIGH, NC 27606

Tel: (919) 851-3021
CM

Hewlett-Packard Co.
P.0. Box 26500

5605 Roanne Way
GREENSBORO, NC 27450
Tel: (319) 852-1800
A,CH,CM,CS,E,MS

Ohio
Hewlett-Packard Co.
9920 Carver Road
CINCINNATI, OH 45242
Tel: (513) 891-9870
CH,CS.MS
Hewlett-Packard Co.
16500 Sprague Road
CLEVELAND, OH 44130
Tel: (216) 243-7300
Telex: 810-423-9430
A,CH,CM,CS,EMS
Hewlett-Packard Co.
962 Crupper Ave.
COLUMBUS, OH 43229
Tel: (614) 436-1041
CHCM,CS,E*
Hewlett-Packard Co.
P.0. Box 280

330 Progress Rd.
DAYTON, OH 45449
Tel: {513) 859-8202
A,CHCME* MS

Oklahoma
Hewlett-Packard Co.

P.0. Box 32008

Oklahoma City, OK 73123
1503 W. Gore Blvd., Suite #2
LAWTON, OK 73505

Tel: (405) 248-4248

[+

Hewlett-Packard Co.

P.0. Box 32008
OKLAHOMA CITY, OK 73123
304 N. Meridian Avenue, Suite A
OKLAHOMA CITY, OK 73107
Tel: (405) 946-9499

A* CHE* MS
Hewlett-Packard Co.

Suite 121

9920 E. 42nd Street
TULSA, OK 74145

Tek (318) 665-3300
A**,CHCSM*

Oregon
Hewlett-Packard Co.
1500 Valley River Drive
Suite 330 -
EUGENE, OR 97401

Tel: (503) 683-8075

c

Hewletl-Packard Co.
9255 8. W. Pioneer Gourt
WILSONVILLE, OR 97070
Tet: (503) 682-8000
ACHCS,E* MS

1021 8th Avenue

King of Prussia industrial Park
KING OF PRUSSIA, PA 19406
Tel: (215) 265-7000

Telex: 510-660-2670
A,CH,CM,CS EMP
Hewlett-Packard Co.

111 Zeta Drive
PITTSBURGH, PA 15238
Tel: (412) 782-0400
A,CH,CSEMP

South Carolina
Hewlett-Packard Co.

P.0. Box 21708
Brookside Park, Suite 122
1 Harbison Way
COLUMBIA, SC 29210

Tel: (803) 732-0400
CH,EMS

Hewlett-Packard Co.
Koger Executive Center
Chesterfield Bldg., Suite 124
GREENVILLE, SC 29615
Tel: (803) 748-5601

c

Tennessee
Hewlett-Packard Co.
P.0. Box 22490

224 Peters Road
Suite 102

KNOXVILLE, TN 37922
Tel: (615) 691-2371
A*,CHMS
Hewlett-Packard Co.
3070 Directors Row
MEMPHIS, TN 38131
Tel: (901) 346-8370
A,CHMS
Hewlett-Packard Co.
230 Great Circle Road
Suite 216

NASHVILLE, TN 32228
Telk (615) 255-1271
MS**

Texas
Hewtett-Packard Co.
Suite 310W

7800 Shoalcreek Blvd.
AUSTIN, TX 78757

Tel: (512) 459-3143

E

Hewilett-Packard Go.
Suite C-110

4171 North Mesa

EL PASO, TX 79902
Tel: (915) 533-3555, 533-4489
CHE* MS**
Hewlett-Packard Co.
5020 Mark IV Parkway
FORT WORTH, TX 76106
Tel: (817) 625-6361
CHCS*
Hewlett-Packard Co.
P.0. Box 42816
HOUSTON, TX 77042
10535 Harwin Street
HOUSTON, TX 77036
Tel: (713) 776-6400
A,CH,CM,CS.E MP
Hewlett-Packard Co.
3309 67th Street

Suite 24

LUBBOCK, TX 79413
Tel: (806) 799-4472
M

P.0. Box 2256
MCALLEN, TX 78501

Tel: (512) 781-3226
CH,CS

Hewlett-Packard Co.
P.0. Box 1270
RICHARDSON, TX 75080
930 E. Campbell Rd.
RICHARDSON, TX 75081
Tet: (214) 231-6101
A,CH,CM,CS,E MP
Hewilett-Packard Co.
P.0. Box 32993

SAN ANTONIO, TX 78216
1020 Central Parkway South
SAN ANTONIO, TX 78232
Tel: (512) 494-9336
CH,CS,EMS

Utah

Hewlett-Packard Co.

P.O. Box 26626

3530 W. 2100 South -
SALT LAKE CITY, UT 84119
Tel: {801) 974-1700
A,CH,CSEMS

Virginia

Hewlett-Packard Co.

P.0. Box 9669

2914 Hungary Spring Road
RICHMOND, VA 23228

Tel: (804) 285-3431
A,CH,CS,EMS
Hewileit-Packard Co.

3106 Peters Creek Road, N.W.

ROANOKE, VA 24019

Tel: (703) 563-2205
CHE""

Hewlett-Packard Co.
5700 Thurston Avenue
Suite 111

VIRGINIA BEACH, VA 23455
Tel: (804) 460-2471
CH,MS

Washington
Hewleti-Packard Co.
15815 S.E. 37th Street
BELLEVUE, WA 98006
Tel: (206) 643-4000
A,CH,CM,CS,EMP
Hewlett-Packard Co.
Suite A

708 North Argonne Road
SPOKANE, WA 99206
Tel: (509) 922-7000
CH,CS

Waest Virginia
Hewlett-Packard Co.

4604 MacCorkle Ave., S.E.
CHARLESTON, WV 25304-4297
Tel: (304) 925-0492

AMS

Wisconsin
Hewlett-Packard Co.

150 S. Sunny Slope Road
BROOKFIELD, WI 53005
Tel: (414) 784-8800
ACH,CSE* MP

URUGUAY

Pabio Ferrando SAC.el.
Avenida Halia 2877

Casilla de Correo 370
MONTEVIDEO

Tel: 80-2586

Telex: Public Booth 901
ACMEM

Hewlett-Packard de Venezuela C.A.

3A Transversal Los Ruices Norte
Edificio Segre

Apartado 50933
CARACAS 1071

Tel: 239-4133

Telex: 25146 HEWPACK
A,CH,CS,EMS,P
Colimodio S.A.

Este 2 - Sur 21 No. 148
Apartado 1053
CARACAS 1010

Tel: §71-3511

Telex: 21529 COLMODIO
M

Headquarters offices
If there is no sales office listed for your area,
contact one of these headquarters offices.

NORTH/CENTRAL

AFRICA

Hewlett-Packard S.A.

7 Rue du Bois-du-Lan
CH-1217 MEYRIN 2, Switzerland
Tel: (022) 98-96-51

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

ASIA

Hewlett-Packard Asia Ltd.

6th Floor, Sun Hung Kai Center
30 Harbor Rd.

G.P.0. Box 795

HONG KONG

Tel: 5-832 3211

Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG

CANADA

Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430

Telex: 610-492-4246

EASTERN EUROPE
Hewlett-Packard Ges.m.b.h.
Lieblgasse 1

P.0.Box 72

A-1222 VIENNA, Austria

Tel: (222) 2365110

Telex: 1 3 4425 HEPA A

NORTHERN EUROPE
Hewlett-Packard S.A.
Uilenstede 475

NL-1183 AG AMSTELVEEN
The Netherlands

P.0.Box 999

NL-1180 AZ AMSTELVEEN
The Netherlands

Tel: 20 437771

OTHER EUROPE
Hewlett-Packard S.A.

7 Rue du Bois-du-Lan

CH-1217 MEYRIN 2, Switzerland
Tel. (022) 98-96-51

Telex: 27835 hpse

Cable: HEWPACKSA Geneve
(Offices in the World Trade Center)

MEDITERRANEAN AND

MIDDLE EAST
Hewlett-Packard S.A.
Mediterranean and Middle East
Operations

Atrina Centre

32 Kifissias Ave.

Maroussi, ATHENS, Greece

Tel: 682 88 11

Telex: 21-6588 HPAT GR
Cable: HEWPACKSA Athens

EASTERN USA
Hewlett-Packard Co.
4 Choke Cherry Road
Rockville, MD 20850
Tel: (301) 258-2000

MIDWESTERN USA
Hewlett-Packard Co.

5201 Toliview Drive
ROLLING MEADOWS, IL 60008
Tel: {312) 255-9800

SOUTHERN USA
Hewlett-Packard Co.

P.0. Box 105005

450 Interstate N. Parkway
ATLANTA, GA 30339

Tek: (404) 955-1500

WESTERN USA
Hewlett-Packard Co.
3839 Lankersim Blvd.
LOS ANGELES, CA 91604
Tel: (213) 877-1282

OTHER INTERNATIONAL

AREAS

Hewlett-Packard Co.
Intercontinental Headquarters
3495 Deer Creek Road
PALO ALTO, CA 94304

Tek: (415) 857-1501

Teiex: 034-8300

Cable: HEWPACK

15 Aug 1982 5952-6900
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