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INFORMATION TECHNOLOGY –
INTELLIGENT PERIPHERAL INTERFACE –

Part 4: Device generic command set for
magnetic tape drives (IPI-3 tape)

FOREWORD

1) ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in
the development of International Standards through technical committees established by the respective
organization to deal with particular fields of technical activity. ISO and IEC technical committees collaborate in
fields of mutual interest. Other international organizations, governmental and non-governmental, in liaison with
ISO and IEC, also take part in the work.

2) In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

3) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

International Standard ISO/IEC 9318-4 was prepared by subcommittee 25: Interconnection of
information technology equipment, of ISO/IEC joint technical committee 1: Information
technology.

This second edition cancels and replaces the first edition published in 1990, and constitutes a
technical revision. The following items have been added or changed since the first edition:

- revised scope;

- attribute usage was added (subclause 4.10, subsequent clauses were renumbered);

- addition of new parameters for position control command (subclause 7.2).

ISO/IEC 9318-4 complements other Intelligent Peripheral Interface standards.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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INTRODUCTION

This standard provides a definition of the device-generic command set portion of a series of
standards called the Intelligent Peripheral Interface (IPI), a high performance, general-
purpose parallel peripheral interface. This standard responds to an industry market need
(expressed both by users and manufacturers) to limit the increasing costs in hosts associated
with changes in peripherals.

The first five clauses of this standard contain material that is useful across all classes of
device that the device-generic command sets can support. Clauses 6 to 12 are oriented to
particular device classes and in this document these clauses are intended for use with
Magnetic Tape Drives.

Clause 1 describes the scope.
Clause 2 lists the normative references.
Clause 3 provides descriptions of conventions.
Clause 4 describes the Environment of Use and projected application areas.
Clause 5 describes the Message Packet structure used for commands and responses.
Clause 6 describes Control commands.
Clause 7 describes Position commands.
Clause 8 describes the most generic Transfer commands.
Clause 9 describes the Combination Transfer commands, which require a minimum of two

sets of extents.
Clause 10 describes the other Transfer commands, which are more device specific than

those in clause 8.
Clause 11 describes the Diagnostic commands.
Clause 12 summarizes the commands defined in the document.
Annex A gives an overview of interface levels and concepts.
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INFORMATION TECHNOLOGY –
INTELLIGENT PERIPHERAL INTERFACE –

Part 4: Device generic command set for
magnetic tape drives (IPI-3 tape)

1 Scope

This part of ISO/IEC 9318 describes the logical level (generic level) interface for tape drives
and it provides a definition of the device-generic portion of a family of standards called the
Intelligent Peripheral Interface (IPI).

The purpose of this standard is to facilitate the development and utilization of an intelligent
interface which permits the interconnection of multiple peripheral types such as disk, tape and
communications to a controller.

The intent of the IPI is to isolate the host (CPU), both hardware and software, from changes in
peripherals by providing a "function-generic" command set to allow the connection of multiple
types of peripherals (disks, printers, tapes, communications). To smooth the transition from
the current methods to the generic approach, the IPI supports device-specific command sets
to aid in bridging the gap between the two approaches.

To accomplish this set of goals, the design of the IPI includes device-specific and device-
generic command sets. The device-specific command set provides:

– device-oriented control;
– physical data addressing;
– timing critical operations;
– lower device cost.

The device-generic command set provides a higher level of functionality and portability. It
includes:

– host/device independence;
– logical data addressing;
– timing independence;
– command queuing capability.

A system is not restricted to the use of one level of command set or the other. It is possible
that both levels of command sets will be utilized with a given system's architecture to balance
such parameters as system performance, cost and peripheral availability. It is also possible
for the host to provide for the migration from device-specific to device-generic levels while still
retaining the same physical interface.

The IPI standards family includes the definition of a high performance, general-purpose
parallel peripheral interface. However, the device-generic command set may also be
transported over other non-IPI physical interfaces. ANSI X3.291:1997 contains "mappings" to
the High-Performance Parallel Interface (HIPPI) and Fibre Channel (FC) as well as to the IPI
Enhanced Physical Interface. The "mappings" are not contained in this document.
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2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies.

ISO/IEC 9661:1994, Information technology – Data interchange on 12,7 mm magnetic tape
cartridges – 18 tracks, 1491 data bytes per millimetre

ISO/IEC 11559:1993, Information technology – Data interchange on 12,7 mm wide 18-track
magnetic tape cartridges – Extended format

ISO/IEC 14251:1995, Information technology – Data interchange on 12,7 mm wide 36-track
magnetic tape cartridges

ISO/IEC 14417:1999, Information technology – Data recording format DD-1 for magnetic tape
casette conforming to ISO/IEC 1016

ISO/IEC 14840:1996, Information technology – 12,65 mm wide magnetic tape cartridge for
information interchange – Helical scan recording – Data D3-1 format

ANSI X3.291:1997, Intelligent Peripheral Interface – Device Generic Command Set for
Magnetic and Optical Disk Drives

3 Definitions and conventions

3.1 Definitions

For the purpose of this standard the definitions in ANSI X3.291:1997 and the following
definitions apply:

3.1.1
beginning of file
recorded mark on the medium that marks the beginning of a file

3.1.2
beginning of media (BOM)
beginning of the default data partition
NOTE 1  This media position is usually marked by some physical (not recorded) marker on the medium. The
marker is detectable by a facility and allows the tape to be automatically and properly positioned at the beginning
of the default data partition when rewound. The implementation of the BOM marker is defined in the vendor
specification.

NOTE 2  Certain Information Processing Systems standards contain physical requirements for the position of the
BOM marker in the default data partition (Beginning-of-Tape (BOT) marker on reel-to-reel tape).

3.1.3
end-of-media warning (EMW)
usually a physical marker on the medium that indicates the end of the normal recording area
of a partition
NOTE  Certain Information Processing Systems standards contain physical requirements for the position of the
EMW marker in the default data partition (End-of-Tape (EOT) marker on reel-to-reel tape).

3.1.4
end of file
a mark recorded on the medium to mark the end of a file detectable by a facility
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3.1.5
erase gap
physical sections of the medium that contain no recognizable data
NOTE  An Erase Gap may be used to overcome media defects by extending an interblock gap such that the next
recorded element occurs past the defect on the medium.

3.1.6
file mark
see tape mark

3.1.7
forward motion
tape motion logically proceeding from BOM toward Physical End of Media (PEOM)

3.1.8
ID burst
burst of special recorded data that may be used by the facility to identify the recording format
or density of data written on the medium
NOTE  This burst usually occurs as the first recorded element on a volume. The ID burst content is an attribute of
a volume and not considered part of any partition.

3.1.9
interblock gap
physical section of the medium that contains no recognizable data and separates adjacent
recorded elements (i.e. PhysicalBlocks and file marks)
NOTE  Interblock gaps are automatically introduced by a facility between adjacent recorded elements without
explicit action by a master.

3.1.10
partition
recording area that may be logically addressed
NOTE  A partition may be slave defined (e.g. data area, CE area, IML area) or may be master defined (e.g. an
addressable set of contiguous blocks within the data area).

A partition may be defined to exist within a tape volume by the slave, the master, or both. Since tape volumes are
removable, such a partition will be removed with the volume. A slave or facility may define other partitions that are
not associated with a volume and that may or may not be removable. Typically, such partitions may be used for
Maintenance partitions as defined in ANSI X3.291:1997, but are not limited to such use.

3.1.11
PhysicalBlock
physical representation of data on the media (e.g. sectors or records on disk and blocks or
records on tape)
NOTE 1  This definition applies uniquely to this document. It is given to prevent confusion between industry usage
of terms.

NOTE 2  A facility may record any two adjacent blocks with different physical lengths, depending upon the
capability of the facility and the selection of a master. Tape volumes typically are not preformatted, as disks are, so
that references to DataBlocks or PhysicalBlocks within a partition that has not been previously written usually fail.

NOTE 3  A tape volume having preformatted PhysicalBlocks is very similar to a fixed-block disk volume and may
be used in a similar fashion.

3.1.12
physical end of media (PEOM)
position on the medium beyond which normal tape operation is impossible (i.e., data cannot
be written or the medium cannot be positioned)

3.1.13
reverse motion
tape motion contrary to forward motion (i.e., logical motion from PEOM toward BOM)
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3.1.14
tape mark
recorded element on the medium, not containing data, that is used to separate or otherwise
identify groups of DataBlocks on the medium
NOTE  The most common tape mark is known as a file mark.

3.1.15
volume
a removable entity of tape media

3.1.16
write protect
an attribute of a tape volume
NOTE  A write protect usually requires some physical sensing by a facility, indicating whether the facility is
allowed to write data on the medium. When a volume is write protected, the facility is prevented from writing on the
medium.

3.2 Conventions

In this standard, certain terms that are proper names of commands are printed in uppercase
to avoid possible confusion with other uses of the same words (e.g. ATTRIBUTES). Any
lowercase uses of these words have the normal English meaning.

A number of conditions, status indications or similar terms are printed with the first letter of
each word in uppercase and the rest lowercase (e.g. Partition, Erase Gap). Any lowercase
uses of these words have the normal English meaning.

4 Logical interface characteristics of the tape

4.0  General

The descriptions in ANSI X3.291:1997 shall apply to this standard, plus the information
provided in the following subclauses. Only the subclauses which have complementary
information are included here.

4.1 PhysicalBlocks

Tape PhysicalBlocks may be fixed or variable. In the case of fixed PhysicalBlocks, the block
size may be preset in manufacture or may be specified by the master using the OPERATING
MODE command. A tape recording fixed blocks shall pad to the end of the block if the master
does not supply enough information in a transfer command to fill the block. Once recorded,
the size of fixed PhysicalBlocks shall become an attribute of the volume (or partition, if
applicable).

A slave/facility that adds padding octets shall be capable of removing such padding when the
PhysicalBlocks are subsequently read and thus may require some control information to be
added to the PhysicalBlock contents.

Tapes that record variable PhysicalBlocks shall record blocks of any size within the bounds
reported in ATTRIBUTES. The master may record multiple equal length blocks by setting the
block size with the OPERATING MODE command and transferring data. However, it is then
the responsibility of the master to pad any blocks that do not contain enough data to fill the
block. Variable PhysicalBlock Size is not an attribute of the volume (or the partition, if
applicable). If the master does not transfer enough information to fill a variable PhysicalBlock,
the addressee shall record a short PhysicalBlock.
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Facilities may be implemented to record PhysicalBlocks of the exact size specified by the
master or may record the PhysicalBlock size plus some control information (e.g., data plus a
block numbering field).

The relationship between PhysicalBlock and DataBlock size is not fixed, the DataBlock being
the master-defined unit of preference. Depending on addressee implementation, DataBlock
size may be the same as PhysicalBlock size, an integer multiple of the PhysicalBlock size, or
a non-integer multiple.

4.2 DataBlocks

DataBlock size is not an attribute of a volume or a partition. It specifies the master-to-slave
transfer unit size (not to be confused with Burst Size) until changed by the ATTRIBUTES or
OPERATING MODE command or overridden in a data transfer Command Extent parameter
(when transferring in Octet mode).

4.3 Extents

The general definition of an extent applies to tape. However, a slave/facility may have no
method for knowing in advance, when reading, that all blocks defined for an extent are
present. When writing, the slave/facility may not be able to determine in advance of beginning
data transfer whether all blocks can be transferred to the medium. Thus, Command
Exceptions resulting from detection of an invalid data extent are infrequent.

The Incomplete Major Status is used in most instances instead of Command Exception with
indications such as File Mark, End of Media Warning and the like, indicated in the Incomplete
parameter.

4.4 Partitions

Historically, tape volumes have been considered as having only one data partition (the default
data partition), starting at BOM at one end of the medium and continuing until EMW at the
other end of the medium. The size of this default data partition varied with the density and
recording format of the slave/facility.

With the advent of track-addressable tape devices and serpentine recording, it may be
possible to define and manage partitions that subdivide the total recording area of a volume.
Such partitions may be slave defined or master defined. Partitions may hold usage and error
information, selected data from Disk volumes, independent application data files and other
data.

Since tape volumes are removable, the partition concept is extended for tape to include
semi-permanent storage areas (other than the medium) associated with a volume, that may
be retained in the slave/facility. Such areas may contain IML data for the slave/facility,
usage/error information for the slave/facility, and the like. Slaves/facilities shall support a
default data partition on the storage medium. Other partitions and their location, Partition ID,
size, and the like (if any) shall be defined by the vendor.

Each partition residing on the medium shall define a BOM, an EMW and PEOM. All operations
related to a partition shall operate within this defined storage space. Tape slaves/facilities
typically perform no data transfer operations while in the process of making a transition
between partitions.
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4.5 Alternate data areas

Tape processing typically does not reserve separate space on the medium for storing blocks
when a write error occurs. The lack of such alternate data areas is assumed in this standard.
For performance reasons, various methods of error recovery in the general vicinity of the
original error have been implemented as opposed to block reallocation common in disk
processing.

One method for error recovery common in tape data processing erases the area of the
medium in which the error was detected and rewrites the block farther down the medium, but
within the same partition. The process may be repeated multiple times in an attempt to write
an acceptable quality block.

4.6 Partition parameters

Tape position shall be maintained relative to the last position operation or BOM within a
partition (i.e., the medium is static between operations). Owing to the use of this positioning
method, a new relative position shall be established whenever a partition transition is made.
This and other performance-related issues prevent tape devices from making the rapid
partition transitions common in discs. The use of partition parameters is, therefore, redefined
here to be consistent with tape operations.

Partition transitions define a semi-permanent state change similar to a physical volume
change. Once the partition transition has been ordered by issuing a command with a partition
parameter appended, all subsequent commands shall execute in the specified partition. This
condition shall persist until the master explicitly changes the partition by issuing a command
with a partition parameter appended. Chains to commands containing a Partition parameter
shall not continue to operate in a partition other than the default partition. Such command
chains shall not be precluded by the tape definition, but an automatic transition back to the
default partition at the end of the chain shall not occur.

When a transition is made to a new partition all attributes and operating mode conditions
associated with the volume shall persist in the new partition.

4.7 Block numbering

Block numbering is defined as a slave/facility adding to the recording medium (without master
intervention) information about a PhysicalBlock relative to the block attributes. Typical block
numbering fields contain (but are not limited to) information about the block location within the
partition, block translation flags, error recovery information, and the like. The size and content
of block numbering fields is vendor specific and shall be transparent to the master.

4.8 Data buffer operation

A tape slave/facility may contain buffer space capable of containing multiple blocks of data.
This data buffer may contain data "read ahead" from the medium or data waiting to be written
to the medium. When performing a write, a slave/facility capable of storing multiple blocks in
the data buffer may

a) transfer an operation response indicating Successful status to the master once all the
write data has been transferred from the master and successfully stored in the data buffer.
If an unrecoverable write error is subsequently encountered while attempting to record the
data on the medium, the addressee shall generate an Asynchronous Response packet to
inform the master of the failure. The master may then use the REPORT POSITION
command to determine the number and addresses of the data blocks remaining to be fixed
to tape. Unwritten data may then be recovered by using the READ FROM BUFFER
command;

or, alternatively:
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b) transfer an operation response indicating Successful status to the master only when all of
the write data has been successfully written to the media. If an unrecoverable error occurs
anywhere in this process, then the operation response (command completion) indicates
the error to the master as usual. The Master may then be able to determine the media
position from the CRN in the response packet, or it may have to issue a REPORT
POSITION command. The master may then cause the addressee to clear the buffer
contents and may reissue the data that was not written on the media to the same or
different media. This alternative may be useful in journaling applications in which the
performance degradation of true synchronous mode due to multiple repositions is
unacceptable. Note, however, that implementations that use this alternative must carefully
consider the impact of the depth of their command queues on the usable size of their data
buffer. Note also that this alternative combined with the supression of Operation
Responses on Successful is almost equivalent to alternative a) above.

If method b) above is supported then ATTRIBUTES (Parameter 6E Octet 1 Bit 0) shall be
used to indicate that fact to the master. If both of the above methods are supported, then the
master shall use either ATTRIBUTES or OPERATING MODE to select the method to be used.

Addressees that "read ahead" into a data buffer shall not report an unrecoverable read error
to the master until the unrecoverable data is requested by the master.

Tape slaves/facilities that provide the asynchronous buffer mode described shall also support
a synchronous mode of operation that may be controlled by the master (i.e., the addressee
shall be capable of disabling the data buffer). Enabling and disabling the data buffer is
accomplished using the ATTRIBUTES and OPERATING MODE commands. In addition, a
master may instruct an addressee, operating in the asynchronous mode, to synchronize its
buffer and media position by issuing a POSITION CONTROL command with the Synchronize
bit asserted.

4.9 Positioning

4.9.0  General

Positioning of the medium is relative to recorded elements or the BOM in a partition.

4.9.1 Mount or rewind

When a volume is first mounted and made ready, or is rewound, the medium shall be
positioned relative to the BOM such that the first recorded element of the default data partition
can be read or written.

4.9.2 Partition transition

If a partition parameter is appended to a command that contains no implicit or explicit
positioning information (e.g., a Command Extent parameter or POSITION CONTROL
command), the slave/facility shall position to the BOM within the new partition. A Partition
Parameter appended to a command that contains valid position information shall cause the
addressee to position to the specified address in the new partition. If a specified position
cannot be located, the new position is indeterminate and Incomplete major status shall be
returned with Block Not Found indicated in the substatus parameter.

4.9.3 Normal data operation completion

After successful completion of a read, write, or space operation, the medium shall be logically
positioned to process the next recorded element in the same direction as the previous
operation.
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4.9.4 Abnormal data operation completion

After a read or write error and any automatic error recovery has been performed, the medium
shall be positioned in such a way that the recorded element that caused the exception can be
read in a direction opposite from the one which was used when the exception occurred.

4.9.5 Normal position operation completion

After successful completion of an explicit position to a recorded element, the medium shall be
positioned to process the specified recorded element.

4.9.6 Abnormal position operation completion

If an error is detected while performing a position operation to a specific recorded element,
the final position of the medium shall be as defined in the vendor specification.

4.9.7 Tape mark detected

If a tape mark is detected while performing a read or space block operation, the medium shall
be positioned to process the next sequential recorded element after the tape mark in the
same direction as the just completed read or space block operation.

4.9.8 BOM detected (reverse operations)

After detecting BOM while reading, spacing, or positioning to a specific recorded element, the
medium shall be positioned to process, in the forward direction, the first recorded element
after BOM.

Write reverse is a vendor-specific operation. If BOM is encountered while performing a WRITE
in the reverse direction, the vendor specification shall be consulted to define the media
position.

4.9.9 EMW detected

The position of the medium relative to EMW is command dependent and defined with the
individual command descriptions.

4.9.10 PEOM detected

If PEOM is detected while moving the media in a forward direction, the position of the medium
is defined in the vendor specification (e.g., the media may have left the tape path).

4.10 Attributes usage

The handling of Attributes in this standard mimics that of the Device Generic Command Set
for Magnetic and Optical Disk Drives in that Attributes are managed by ATTRIBUTES and
OPERATING MODE commands which can be issued at any time.

However, a number of recently-defined tape formats include the storage of information on the
media which will define Attributes. This information can only be recorded during appropriate
media positioning operations and is normally read at load time. Thus this information can
override previously-defined and previously-read "volume" attributes when new media is
loaded.

This position-sensitivity of attributes makes the ATTRIBUTES and OPERATING MODE
commands much more difficult to use. To overcome this difficulty, the following strategy is
suggested:

a) read and Set these volume-associated Attributes with the Read Volume Attributes and Set
Volume Attributes parameters of the POSITION CONTROL command only;
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b) use the ATTRIBUTES and OPERATING MODE commands to define slave-related and
Facility-related "permanent" Attributes when no media is loaded.

4.11 Command usage

Where possible, the tape commands have been defined to be identical to the disk commands,
and in the clauses that follow a command may be named with a reference to the disk
command. In the disk description, any minor exceptions for tape have been appended to the
disk text and clearly noted as applying to tape. The disk text may also indicate certain items
(usually an Opcode Modifier bit) not used for disk (i.e., the Reverse direction modifier in some
transfer and position commands).

When a command that is common to disk and tape is used quite differently by the two media,
a complete description of the command and its use is included in this standard.

Some unique commands are required for tape and their complete descriptions are found in
the clauses that follow.

5 Message packet structure

The message packet structure for magnetic tape drives is functionally identical to the packet
structure for the magnetic and optical disk drives and shall be as described in ANSI
X3.291:1997.

6 Control commands

6.0  General

The commands in this clause use basic packets and shall be used as Control commands in
Level 3 of the logical interface.

6.1 NOP

This command is identical to the NOP command described in ANSI X3.291:1997 and the
same requirements shall be observed.

6.2 FACILITY OPERATION

This command is identical to the FACILITY OPERATION command described in ANSI
X3.291:1997 and the same requirements shall be observed.

6.3 ATTRIBUTES

6.3.1 Command packet
┌────┬────┬────┬────┬────┬────┬────┬─────────────
│PKT │REF │ OP │COM │ OP │SLAV│FAC │ PARAMETERS
│ LTH│ NO │CODE│ MOD│ MOD│ADDR│ADDR│
│ │ 0 1│ 2 │ 3 │ 4 │ 5 │ 6 through n
└────┴────┴────┴─────────┴────┴────┴─────────────
xxxx xxxx 02 bbbb bbbb xx xx

7654 3210
│ ││
│ ││ Bits 0, 1, 3 have encoded meaning of:
│ │└─ x'0'=Report
│ └── x'1'=Initialize x'2'=Restore
└──── x'9'=Load x'A'=Save

Figure 1 – Command packet for ATTRIBUTES
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6.3.2 Response packet
┌────┬────────────┬───────────────────┬────────────
│PKT │ Echoed From│ MAJOR STATUS │ PARAMETERS
│ LTH│ Command │ CODES │TYPE│CODE│
│ │ 0 1 2 3 4 5│ 6 │ 7 │ 8 through n
└────┴────────────┴─────────┴─────────┴────────────
xxxx eeeeeeeeeeee bbbb bbbb 0001 bbbb

7654 3210 3210

Figure 2 — Response packet for ATTRIBUTES

6.3.3 Description

The ATTRIBUTES command allows modification of the slave or facility attributes that are used
to tell the master what the addressee's operational characteristics are and to allow them to be
examined or modified. The operational characteristics that may be modified in the addressee
are implementation dependent.

The operating mode of ATTRIBUTES is determined by the opcode modifier, which allows the
master to Initialize, Report, Restore, Load, or Save the addressee attributes. The modifiers
are mutually exclusive.

The information that the slave supplies or modifies, or supplies and modifies, in accordance
with the command, is specific to the addressee identified by the Slave Address and Facility
Address of the command. Unless a master has prior knowledge, processing of Attributes
should begin by analysis of the slave's capabilities and proceed through each attached
operational facility.

Bits 0, 1, and 3 (x'1', x'2', and x'8') are encoded. The opcode modifiers shall be as follows:

a) Report: This requires the addressee to respond with a list of parameters that detail the
attributes requested by the command.

b) Initialize: This allows the master to require the addressee to set all of its attributes to their
initial values.

NOTE  These attributes may not represent a valid configuration.

c) Restore: This allows the restoration of saved attributes. At power on, slaves and facilities
shall perform an automatic Restore. If no attributes have been Saved by the master, the
Restore values shall be a valid configuration of the Initialize attributes.

d) Save: This allows the addressee attributes, including those associated with this command,
to be saved prior to power down or removal of the media from a removable media facility.

e) Load: This requires the addressee to modify attributes within the addressee (if they are
valid).

When the Initialize or Restore modifiers are set, the addressee acts upon all attributes.
Similarly, if no parameters are transmitted with the command packet when the Report or Save
modifiers are set, the addressee acts upon all attributes.

If the master wishes to be selective about attributes to be effected, it shall provide a list of the
parameter IDs (via the Request Parm parameter), with the Report, Load, or Save modifiers.

The master and slave either have parameters that are unique to each other (so indicated by
either M or S in the @ column), or are common to both (indicated by "B" in the @ column).
Common parameters are used by the slave to report attributes and by the master to modify
attributes. A consistent sequence is necessary to properly manage parameters that are
common.

If a master wishes to find out the Initial settings of the slave (rather than the Restored
settings), it issues an ATTRIBUTES command with the Initialize modifier set. The slave shall
set the Attributes parameters to their initial factory values. The master issues an
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ATTRIBUTES command with the Report modifier set, to look at the parameter or parameters
of interest.

The master can change the Attributes parameters by issuing an ATTRIBUTES command with
the Load or Save modifier set and thus instruct the slave to act upon the new values.

If the master does not wish the new values to be kept beyond Power Off, the Load modifier is
set.

If the master wishes the new values to be kept beyond Power Off, and Restored by the slave
after Power On, the Save modifier is set.

The master can use the Restore modifier to have the slave return to its previously Saved
values.

Some of the attributes apply equally to either slave or facility (e.g., number of ports). In the
case of an integrated slave and facility, both slave and facility apply. For this reason, it is
impossible to clearly define attributes as belonging to either slave or facility unless the
configuration of intended use is known. Therefore, all attributes are shown as being relative to
the addressee, even though some may be specifically slave oriented and others may be
specifically facility oriented.

Within the parameters there are sets of octets that may need to be repeated several times to
provide all of the information. These repetitive octet sets are noted in the parameter tables.

On facilities that support more than one type of partition, the Partition Parameter shall
precede every set of attribute parameters for that partition. In this manner, every partition is
described by a group of succeeding attribute parameters (e.g., if a disk that has been
formatted with one PhysicalBlock size has three partitions, the Size of Disk PhysicalBlocks
parameter would be the same and repeated in every set of parameters succeeding each
Partition parameter.

If the Report modifier is set, and a Partition Parameter with an ID of x'FF' is appended to the
command, the slave shall respond with information on all of the partitions (with each set of
information preceded by a Partition Parameter). On a Report, Load or Save, the absence of a
Partition Parameter means the default data partition attributes are to be referenced.

If any fields are not needed in a parameter, the parameter length can be cut short (for
example, on Parameters 53 and 54, a disk with a fixed clock rate and variable rotation speed
has a different number of bytes per track on every cylinder, so parameters such as the Total
Number of Blocks per Cylinder and Total Number of Blocks per Track need not be supplied).

There is a need for three types of memory to completely manage Attributes:

a) Permanent: This memory contains all of the attributes as defined by the manufacturer and
the initial value of Attributes. The initial attributes may not be set to a valid configuration
(e.g., two features that are mutually self-exclusive may be capable of being supported by
the slave).

b) Semi-permanent: At the point of manufacture, these values are set to a valid combination
of the initial Attributes. The contents may be replaced by the master performing a save.
The slave uses the contents of this memory to restore Attributes at power on, or under
command of the master when the restore modifier is set.

c) Current: After power on, the contents are the same as semi-permanent memory, that is,
restored. Individual Attributes may be changed by the master performing either a load, or
a save with parameters.

To retain Attributes, permanent memory shall be used; to retain Attributes changed by the
master, semi-permanent memory shall be used.
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The following modifiers permit operations upon individual Attributes:

a) Report: The current memory contents are reported to the master. If no parameters are
appended, the slave responds with all attributes (which can be a very large length). The
Request Parms parameter may be used to specifically identify Attributes.

b) Load: This modifier requires that parameters be appended for attributes that may be
modified. The slave shall replace the contents of the designated parameters in Current
memory with the ones in the command parameter list (if valid).

c) Save: If this modifier has associated parameters, the command is executed in the same
manner as a Load, then the contents of Current memory shall be written into
Semi-Permanent memory.

The following modifiers are those that operate upon all changeable Attributes:

a) Initialize: No parameters are accepted. The contents of Permanent memory shall be
written into Current memory.

b) Restore: No parameters are accepted. The contents of Semi-Permanent memory are
written into the Current memory.

c) Save: If no parameters are appended, the contents of Current memory are written into
Semi-Permanent memory.

6.3.4 Parameters

6.3.4.1 Parameters 3A, 3E, 50.

Table 1 – Attributes parameters 3A, 3E, 50

┌─┬───┬──┬─────┬───┬───┬────────────────────────────────────────────────┐
│@│LTH│ID│OCTET│X/b│DEF│ ATTRIBUTE PARAMETERS │
├─┼───┼──┼─────┼───┼───┼────────────────────────────────────────────────┤
│B│n+1│3A│01- n│ │ │ Data Address parameter │
│B│n+1│3E│01- n│ │ │ Partition parameter │
│S│n+1│50│01-10│ │ │ Vendor id (iso is 646/ascii) │
│ │ │ │ │ │ │ │
└─┴───┴──┴─────┴───┴───┴────────────────────────────────────────────────┘

These parameters shall be as described in ANSI X3.291:1997.

6.3.4.2 Parameters 51 to 58

6.3.4.2.1  Size of Tape DataBlocks parameter

This parameter contains an unsigned binary number specifying the size of the datablocks
currently set in the addressee. The master may use this parameter to set the datablock size in
the addressee.

6.3.4.2.2  Size of Tape PhysicalBlocks parameter

This field contains an unsigned binary number specifying the size of the physicalblocks
currently set in the addressee. The master may use this parameter to set the physicalblock
size in the addressee.

6.3.4.2.3  Variable DataBlock sizes supported parameter

The first field contains an unsigned binary number specifying the smallest value of a range of
datablock sizes. The second field contains an unsigned binary number specifying the largest
value of the range supported. The third field is an unsigned binary number that specifies the
increment by which the block size may be increased from smallest to largest.

If more than one range is supported, these three fields are repeated as many times as
required.
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