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Foreword

ISO (the International Organization for Standardization) and IEC (the International
Electrotechnical Commission) form the specialized system for worldwide standardiz-
ation. 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.

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.

International Standard ISO/IEC 9318-4 was prépared by Joint Technical Committee
ISO/IEC JTC 1, Information technology.

ISO/IEC 9318 consists of the following parts, under the general title Information
technology — Intelligent Peripheral Interface:

— Part 1: Physical level,

—  Part 2: Device specific command set for magnetic disk drives

—  Part 3: Deviceé generic command set for magnetic and optical disk drives
— Part 4: Deviee generic command set for magnetic tape drives

Annex A forms an integral part of this part of ISO/IEC 9318. Annex B is for
information-only.
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Introduction

This part of ISO/IEC 9318 does not replace any existing standard, but it does
complement other Intelligent Peripheral Interface (IPI) standards (see clause 2).
This part of ISO/IEC 9318 provides a definition of the device-generic command set
portion of a series of standards called the Intelligent Peripheral Interface (IP1), a high
performance, general-purpose parallel peripheral interface. This part of ISO/IEC 9318,
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 part of ISO/IEC 9318-4 contain matcrial 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 describe$ Position commands.

Clause 8 deéscribes 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 6.

Clause 11 describes the Diagnostic commands.

Clause 12 summarizes the commands defined in the document.
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INTERNATIONAL STANDARD

ISO/IEC 9318-4 : 1990 (E)

Information technology - Intelligent Peripheral Interface -

Part 4 :
Device generic command set for magnetic tape drives

1 Scope

This part

ISO/IEC(9318-1 for an explanation of the levels.

The phys

with ISOJIEC 9318-1. The interface is capable of handling data rates from 0 to at least 10(Moctets/s per secon
on driver| and receiver classes.

The purp
permits 1

This part

Interface|(IPI) standards (see clause 2).

This part

Periphergl Interface (IPI), a high performance, general-purpose parallel peripheral interface.

The intent of the IPI is to isolate the host (CPU), both hardware and software, from changes in peripherals

a "functi

communications). To smooth the transition from the"current methods to the generic approach, the
device-specific command sets to aid in bridging the (gap between the two approaches.

To accor

utilizing

devi

h common physical bus. The device-specific command set provides

¢e-oriented control;

physjcal data addressing;

timi

11g critical operations;

lower device cost.

The devife-generic comnrand set provides a higher level of functionality and portability. It includes

host{device independence;
logidal data_addressing;

timi

command, queuing capability.

‘F independence;

of ISO/IEC 9318 describes the Logical Level 3 (generic lcvel) Interface for tape drives, See clajse 6 of the

cal, electrical, and configuration characteristics and the transmission protocol of this-interface are if accordance

1, depending

ose of this part of ISO/IEC 9318 is to facilitate the development and utilization of an intelligent interface which
he interconnection of multiple peripheral types such as disk, tape, communications, to a controller|

of ISO/IEC 9318 does not replace any existing standard, but if.does complement other Intelligent Peripheral

of ISO/IEC 9318 provides a definition of the device-generig portion of a family of standards called the Intelligent

by providing

bn-generic" command set to allow the connegefion of multiple types of peripherals (disks, printers, tapes,

[PI supports

nplish this set of goals, the design of-the IPI includes device-specific and device-generic command sets, both

A system is not restricted to the use of one level of command set or the other. It 1s 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.
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2 Normative references

The following standards contain provisions which, through reference in this text, constitutes provisions of this part of
ISO/IEC 9318. At the time of publication, the editions indicated were valid. All standards are subject to revision, and
parties to agreements based on this part of ISO/IEC 9318 are encouraged to investigate the possibility of applying the most
recent editions of the standards listed below. Members of IEC and ISO maintain registers of currently valid International
Standards.

ISO/IEC 9318-1:—1 - Information technology - Intelligent Peripheral Interface

Doses 1. DI - S 4 ]
Qv 1.1 Il)’;)lbul AL AN

ISO/IEC 931§-3: 1990 - Information technology - Intelligent Peripheral Interface
- Part 3: Device Generic Command Set for Magnetic and Optical Disk Drives.

1) To be published.
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ISO/IEC 9318-4

3 Definitions and Conventions

3.1 Definitions

: 1990 (E)

For the purpose of this part of ISO/IEC 9318 the definitions in ISO/IEC 9318-3 and the following definitions apply.

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

3.1.2 beg
some phy

automati

the defaullt data partition when rewound. The implementation of the BOM marker is defined in the vendor §

NOTE - G

partition (B

3.1.3 en
recording

NOTE - C
partition (H

3.1.4 end of file: A mark recorded on the medium to mark the end of a file detectable by a facility.

3.1.5 erg
overcomg
medium.

3.1.6 fild
3.1.7 fon

3.1.8 ID
of data W
attribute

3.1.9 int
elements
recorded

3.1.10 p4
data area

A partiti
removabl
associatel
partition

sical (not recorded) marker on the medium. The marker is detectable by a facility and allows)th
Fally positioned at the beginning of the default data partition and to be properly positioned to/the

brtain ISO Information Processing Systems standards contain physical requirements for the position of the BOM marker in
eginning-of-Tape (BOT) marker on reel-to-reel tape).

1-of-media warning (EMW): Usually a physical marker on the medium that indicates the end of
area of a partition.

briain ISO Information Processing Systems standards contain physical requirements for the-position of the EMW marker in
nd-of-Tape (EOT) marker on reel-to-reel tape).

se gap: The physical sections of the medium that contain no‘recognizable data. An Erase Gap ma
media defects by extending an interblock gap such thatthe next recorded element occurs past the g

mark: See tape mark.
ward motion: The tape motion logically proceeding from BOM toward Physical End of Media (PE

burst: A burst of special recorded data that may be used by the facility to identify the recording form
ritten on the medium - usually occurring as the first recorded element on a volume. The ID Burst ¢
of a volume and not considered parf of any partition.

erblock gap: A physical sectiofiiof the medium that contains no recognizable data and separates adjag
(i.e., PhysicalBlocks and file-marks). Interblock gaps are automatically introduced by a facility betw
elements without explicit action by a master.

rtition: This term-defines a recording area that may be logically addressed. A partition may be slave
CE area, IML area) or may be master defined (e.g., an addressable set of contiguous blocks within th

bn may be 'defined to exist within a tape volume by the slave, the master, or both. Since tape
e, such_a pdrtition will be removed with the volume. A slave or facility may define other partitions
i with-a'wolume and that may or may not be removable. Typically, such partitions may be used for
asdefined in ISO/IEC 9318-3, but are not limited to such use.

inning of media (BOM): The beginning of the defaultl data partition. This media position is usually marked by

e tape to be
beginning of
pecification.

he default data

the normal

he default data

y be used to
efect on the

OM).

at or density
ontent is an

ent recorded
cen adjacent

Hefined (e.g.,
¢ data area).

volumes are
that are not

Maintenance
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3.L11 Physi

calBlock: This term is uniquely defined in this part of ISO/IEC 9318 as meaning the physical representation

of data on the media (e.g., sectors or records on disk and blocks or records on tape). It is used to prevent confusion
between industry usage of terms.

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.

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): A position on the medium beyond which normal tape operation is imposs

data cannot

3.1.13 rever;

ible (i.e.,

pbe written or the medium cannot be positioned ).

se motion: The tape motion contrary to forward motion (i.e., logical motion from PEOM toward BOM).

3.1.14 tape mark: A recorded element on the medium, not containing data that is used to separatecor otherwis¢ identify

groups of D3

3.1.15 volume: A removable entity of tape media.

3.1.16 write
the facility is

on the medigm.

3.2 Conve

In this part
confusion wi

English meaping.

A number of
of each word
Response).

taBlocks on the medium. The most common tape mark is known as a file mark.

protect: An attribute of a tape volume, usually requiring some physical sensing by a facility, indicating whether
allowed to write data on the medium. When a volume is write protectedythe’facility is prevented from writing

ntions

pf ISO/IEC 9318, certain terms that are proper names ofsignals are printed in uppercase to avoid| possible
h other uses of the same words (e.g., ATTENTION IN): Any lowercase uses of these words have th¢ normal

conditions, sequence parameters, events, EngliSly text, states or similar terms are printed with the fifst letter
in uppercase and the rest lowercase (e.g.,.In, Out, Selective Reset, Bi-directional, Bus Control, Jperation
Any lowercase uses of these words have the’normal English meaning.
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4 Logical interface characteristics of the tape

The descriptions in clause 4 of ISO/IEC 9318-3 (Device Generic Command Set for Magnetic and Optical Disk
apply to this part of ISO/IEC 9318, plus the information provided in the following subclauses. To assist

equivalent subclauses of ISO/IEC 9318-3 are given in parenthesis. Only the subclauses which have co
information are included here.

4.1 PhysicalBlocks (4.4.1 of ISO/IEC 9318-3)

: 1990 (E)

Drives) shall
the user, the
mplementary

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

A slave/facility that adds padding octets shall be capable of removing such padding (wheén the Physig
subsequgntly read and thus may require some control information to be added to the PhysicalBlock conten

Tapes that record variable PhysicalBlocks shall record blocks of any size within the bounds reported in AT
The masfer may record multiple equal length blocks by setting the block size with-the OPERATING MOI
and trangferring data. However, it is then the responsibility of the master to pad-any blocks that do not co
data to fjll the block. Variable PhysicalBlock Size is not an attribute of the volume (or the partition, if appli
master does not transfer enough information to fill a variable PhysiealBlock, the addressee shall red
PhysicallBlock.

Facilitie{ may be implemented to record PhysicalBlocks of the €xact size specified by the master or ma
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-deg
preferenge. Depending on addressee implementation, DataBlock size may be the same as PhysicalBlock siZ
multiple|of the PhysicalBlock size, or a non-integer multiple.

4.2 DataBlocks (4.4.2 of ISO/IEC 9318-3)

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

4.3 Extents (4.4.3 of ISO/IEC 9318-3)

The gengral definition-of an extent applies to tape. However, a slave/facility may have no method for knowin,
when reading, that all blocks defined for an extent are present. When writing, the slave/facility may n
determine in advance of beginning data transfer whether all blocks can be transferred to the medium. Thu

End of Media Warning, and the like, indicated in the Incomplete parameter.

Device Generic Command Set for Magnetic Tape Drives
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4.4 Partitions (4.4.4 of ISO/IEC 9318-3)

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 vqQ
(other than t
data for the s
data partition
defined by th

Each partitio
shall operate
in the proces

4.5 Alternate data areas (4.4.5 of ISO/IEC 9318-3)

Tape processing typically does not reserve separate space on the medium for stéring blocks when a write error occ

lack of such 4
€ITOT TECOVET)
in disk proce

One method
detected and
multiple timej

4.6 Partition parameters (4.6.7 of ISO/IEC.9318-3)

Tape positior
static betwee

whenever a pjrtition transition is made. Fhis'and other performance-related issues prevent tape devices from ma

rapid partitio
with tape opg

0 arc C OVavuIC; a O apT 10 QT ST C dIIC
e medium) associated with a volume, that may be retained in the slave/facility. Such areas may cont
ave/facility, usage/error information for the slave/facility, and the like. Slaves/facilities shall support 3
on the storage medium. Other partitions and their location, Partition ID, size, and the like.(if any)
e vendor.

within this defined storage space. Tape slaves/facilities typically perform no data ‘transfer operatio
of making a transition between partitions.

lternate data areas is assumed in this part of ISO/IEC 9318. For performance reasons, various me
in the general vicinity of the original error have been implemented as opposed to block reallocation ¢
sing.

for error recovery common in tape data processing.erases the area of the medium in which the e

5 in an attempt to write an acceptable quality block.

shall be maintained relative to the-last position operation or BOM within a partition (i.e., the mg
 operations). Owing to the use of this positioning method, a new relative position shall be est

h transitions common in discs. The use of partition parameters is, therefore, redefined here to be cd
rations.

Partition tra

transition ha{ been ordered by)issuing a command with a partition parameter appended, all subsequent commar
execute in th¢ specified pattition. This condition shall persist until the master explicitly changes the partition by

a command
to operate i
definition, b

When a transjtion is made to a new partition all attributes and operating mode conditions associated with the volu

sitions define a semi-permanent state change similar to a physical volume change. Once the j

th a partition parameter appended. Chains to commands containing a Partition parameter shall not ¢

pe areas
hin IML
default
shall be

0 residing on the medium shall define a BOM, an EMW, and PEOM. All operationsyrelated to a partition

s while

irs. The
hods of
ommon

ror was

rewrites the block farther down the medium, but,within the same partition; the process may be fepeated

dium is
hblished
King the
nsistent

artition
ds shall

issuing
lontinue

a partition other than the default partition. Such command chains shall not be precluded by the tape

an automatic transition back to the default partition at the end of the chain shall not occur.

ne shall

persist in the

new partition.
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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 ficlds 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 "reaq ahead” Irom the medium or data wailing W : i slave/facility
capable df storing multiple blocks in the data buffer may:

a) Trangfer 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 subséquently encountered
whild attempting to record the data on the medium, the addressee shall generate an Asyn¢hronous Response Packet
to inform the master of the failure. The master may then use the REPORT POSITION command to d¢termine the
number and addresses of the data blocks remaining to be fixed to tape. Unwritten data-may then be recovgred by using

R E ST TYTIYENTS

the READ FROM BUFFER command.

or, alternjatively:

b) Tranjfer an operation response indicating Successful status to the mastet.only when all of the write data has been
succgssfully written to the media. If an unrecoverable error occurscanywhere in this process, then the operation
respgnse (command completion) indicates the error to the master as(usual. The Master may then be able jo determine
the mhedia position from the CRN in the response packet, or it may have to issue a REPORT POSITION command.
The aster may then cause the addressee to clear the buffer contents, and may reissue the data that wa$ not written
on te media to the same or different media. This alternativé.may be useful in journalling applications jn which the
perfgrmance degradation of true synchronous mode due tdmultiple repositions is unacceptable. Note however that
impl¢mentations that use this alternative must carefully“Consider the impact of the depth of their comipand queues
on the usable size of their data buffer. Note also thdt*this alternative combined with the supression ¢f Operation
Resplonses on Successful is almost equivalent to alt€rnative a) above.

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

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

Tape slayes/facilities that provide ‘the asynchronous buffer mode described shall also support a synchronpus mode of
operation that may be controlied by the master (i.e., the addressee shall be capable of disabling the data buffer). Enabling
and disaljling the data bufféris accomplished using the ATTRIBUTES and OPERATING MODE commands| In addition,
a master [may instruct afhaddressee, operating in the asynchronous mode, to synchronize its buffer and medig position by
issuing a|POSITION.CONTROL command with the Synchronize bit asserted.

Device Generic Command Set for Magnetic Tape Drives 7
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4.9 Positioning

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

new partition}. A Partition Parameter appended to a command that contains valid position information shall c;
addressee to |position to the specified address in the new partition. If a specified position canfidt be located,

position is in
parameter.
4.9.3 Norma

After success
next recorded

4.9.4 Abnormal data operation completion

After a read
that the recol
the exception

4.9.5 Norma

After succe

sch
specified re

4.9.6 Abnor

If an error
medium shall

4.9.7 Tape mark detected

If a tape mar

]

tent parameter or POSITION CONTROL command), the slave/facility shall position to the'BOM w.

eterminate and Incomplete major status shall be returned with Block Not Found indicated in the s

data operation completion

ful completion of a read, write, or space operation, the medium shall' be logically positioned to prg
element in the same direction as the previous operation.

pr write error, and any automatic error recovery has_been performed, the medium shall be positior
ded element that caused the exception can be read in a direction opposite from that which was us
occurred.

position operation completion
ul completion of an explicit position to a recorded element, the medium shall be positioned to proj
rded element.

al position operation completion

be as defined in the vendor specification.

k is detected while performing a read or space block operation, the medium shall be positioned to

the next sequ

bntial recorded element after the tape mark in the same direction as the Jinct rnmplplpd read-or spa
I

thin the

huse the
the new
ubstatus

cess the

ed such

td when

cess the

detected while performing a position operation to a specific recorded element, the final position of the

process
¢ block

operation.
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4.9.8 BOM detected (reverse operations)

: 1990 (E)

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

49.10 P

If PEOM
specificaf

410 C

[EOM detected

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

pmmand usage

Where p
a comm

d may be named with a reference to the disk command. In the disk’description, any minor except

have beep appended to the disk text and clearly noted as applying to tdpe. The disk text may also indicate
(usually pin Opcode Modifier bit) not used for disk (i.e., the Reverse/direction modifier in some transfer

comman

When a
the comr

S).

nand and its use is included in this part of ISO/IEC\9318.

h the vendor

pssible, the tape commands have been defined to be identical to the disk commands, and in the clausgs that follow

ons for tape
Certain items
and position

fommand that is common to disk and tape is used quite differently by the two media, a complete description of

Some unfique commands are required for tape and their'complete descriptions are found in the clauses that follow.
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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 clause 5 of ISO/IEC 9318-3.

10 Device Generic Command Set for Magnetic Tape Drives
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6 Control commands

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 ISO/IEC 9318-3 and the same requirements shall be
observed

6.2 FACILITY OPERATION

This compmand is identical to the FACILITY OPERATION command described in ISQ/IEC 9318-3 and the same
requiremients shall be observed.

6.3 ATIRIBUTES

6.3.1 Command Packet

OP |SLAV|FAC PARAMETERS
MOD | ADDR | ADDR

PKT |REF OP |COM
LTH||NO |CODE| MOD

01 2 3 4 5 6 through n
XXXX Xxxx 02 bbbb bbbb xx XX
7654 3210
{_ Bits 0, 1, 3 havesencoded meaning of:
x’0’=Report
x’'1’=Initialize X’2'=Restore
X’'9’=Load X'A’=Save

Figure/1 - Command packet for attributes

6.3.2 Response Packet

PKT Echoed From MAJOR STATUS PARAMETERS
LTH Command CODES TYPE|CODE
012345 6 7 8 through n

XXXX ¢eeeeeeeeeeg )bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 2 - Response packet for attributes

6.3.3 Deseription

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.

Device Generic Command Set for Magnetic Tape Drives 11
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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.

NOTH - These attributes may not represent a valid configuration.
€) Rest:ﬁ-e: This allows the restoration of saved attributes. At power on, slaves and facilities shall pefform an
autorpatic Restore. If no attributes have been Saved by the master, the Restore values shall be a valid conflguration
of the Initialize attributes.

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

€) Load} This requires the addressee to modify attributes within the addressee (if theyare valid).

When the I
transmitted

itialize or Restore modifiers are set, the addressee acts upon all attributes. Similarly, if no paramgters are
ith the command packet when the Report or Save modifiers are set; the addressee acts upon all aftributes.

If the masteq 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 4nd slave either have paramecters that are unique to each other (so indicated by either M or S ip the @
column), or gre common to both (indicated by "B" in the @ column)”’ Common parameters are used by the slave {o report
attributes, and by the master to modify attributes. A consistent sequence is necessary to properly manage paramdters that
are common

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

The master gan 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 _yalues 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, fthe Save
modifier is s¢t.

The master dan 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 integrafed slave
and facility, oth,slave and facility apply. For this reason it is impossible to clearly define attributes as belonging fo either
slave or facilityumntess-theconfiguratiomof imtemded-use s kmowm—Firerefore; attattributes are strowmasbeimg Telative 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
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(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 (e.g., 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) Per
Attri
exclu

b) Semi
contd
Attri

¢) Curr
may

To retain

The follo

a) Repo
with
Attri

b) Load
the ¢

c) Saves
contg

The follo

need for three types of memory to completely manage Attributes:
putes. The initial attributes may not be set to a valid configuration (e.g., two features that are m
bive may be capable of being supported by the slave).
permanent: At the point of manufacture, these values are set to a valid combination/of the initial Att
nts may be replaced by the master performing a Save. The slave uses the cortents of this memot

butes at power on, or under command of the master when the restore modifier-is set.

ent: After power on, the contents are the same as semi-permanent memofy; that is, restored. Individu:
be changed by the master performing either a load, or a save with parameters.

wing modifiers permit operations upon individual Attributes:
rt: The current memory contents are reported to_the master. If no parameters are appended, the sld
1l attributes (which can be a very large length): The Request Parms parameter may be used to specifi
putes.

This modifier requires that parameters\be appended for attributes that may be modified. The slave
ntents of the designated parameters.in-Current memory with the ones in the command parameter 1

If this modifier has associated,parameters, the command is executed in the same manner as a Lo
nts of Current memory shall-be written into Semi-Permanent memory.

ving modifiers are those, that operate upon all changeable Attributes:

nent: This memory contains all of the attributes as defined by the manufacturer and the’initial value of

utually self-

ributes. The
y to restore

1l Attributes

Attributes, permanent memory shall be used; to retain Attribdtes changed by the master, semj-permanent
memory ghall be used.

ve responds
bally identify

hall replace
st (if valid).

hd, then the

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

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

c) Save:

If no patameters are appended, the contents of Current memory are written into Semi-Permanent

Ent memory.

memory.

Device Generic Command Set for Magnetic Tape Drives
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6.3.4 Parameters

6.3.4.1 Parameters 3A, 3E, 50.

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

€i1th|id|octet|x/b|def Attribute parameters
Bin+l1|{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 paramgters shall be as described in ISO/IEC 9318-3.

6.3.4.2 Parameters 51-58

6.3.4.2.1 Size| of tape datablocks parameter
This paramet¢r contains an unsigned binary number specifying the size of the datablo¢ks 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 confains an unsigned binary number specifying the size of the physicalblocks currently set in the addresgee. The
master may usge 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 jan unsigned binary number specifying the largest value of the range supported. The third field is an unsigned

binary numbef that specifies the increment by which the block size may be increased from smallest to largest.

If more than pne range is supported, these three fields are repeated as many times as required.
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Table 2 - Attributes parameters 51-58

63.4.2.4
The first
second f]
unsigned

If more

6.3.4.2.5
The firsf
supportg
6.3.4.2.6

The first
supporte

@|1th|id|octet|x/b|def Attribute Parameters
B|(05 [51]|01-04 Size of tape DataBlocks
B|(05 [52]01-04 Size of tape PhysicalBlocks
53 reserved
54 reserved
S|n+1|55 VARIABLE DATABLOCK SIZES SUPPORTED
01-04 smallest block size supported
05-08 Largest block size supported
09-0C Increment size
n-B:8 Smallest block size repeated as many
n-7:4 Largest block size times as needed
n-3:n Increment size
S|n+1|56 VARIABLE PHYSICALBLOCK SIZES SUPPORTED
01-04 smallest block size supported
05-08 Largest block size supported
09-0C Increment size
n-B:8 Smallest block size repeated)as many
n-7:4 Largest block size timeg as needed
n-3:n Increment size
S|n+1|57 FIXED DATABLOCK SIZE(S) SUPPQRTED
01-04 Block size (first) repeated as many
n-3:n Block size (last) times as needed
S|n+1|58 FIXED PHYSICALBLOCK STZE(S) SUPPORTED
01-04 Block size (first) repeated as many
n-3:n Block size (last) times as needed

Variable PhysicalBlock sizes supported parameter

field contains an unsigned binary number specifying the smallest value of a range of PhysicalBlo
eld contains an unsigned binary number specifying the largest value of the range supported. The th
binary number that specifies the increment, by which the block size may be increased from smalleg

han one range is supported, these threé fields are repeated as many times as required.

Fixed DataBlock size(s) supported parameter

field contains an unsigned binary number specifying the DataBlock size supported. If more tha

d, this field is repeated as many times as needed.

Fixed PhysicalBlock size(s) supported parameter

field contajns an unsigned binary number specifying the PhysicalBlock size supported. If more thd

d, this field is repeated as many times as needed.

ck sizes. The
rd field is an
t to largest.

nh one size is

n one size is

6.3.4.3 Parameters—59-5A

These parameters shall be as described in ISO/IEC 9318-3.

Device Generic Command Set for Magnetic Tape Drives
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Table 3 - Attributes parameters 59-5A

@ |1th|id|octet|x/b|def Attribute Parameters
s{02 |59 Attribute table conditions
B|n+1|5A Pad with fill characters

6.3.4.4 Parameters 5B-S5D

These parameters shall be as described in ISO/IEC 9318-3.

Table 4 - Attributes parameters 5B-5D

@|1th|id|octet|x/b|def Attribute Parameters
B{n+1(5B TAPE PARTITION DEFINITION
01 Partition ID
02 Facility address
03-04 reserved
05-08 Block count
09-0C DataBlock address
B|{n+l|5C Synonym definition
B|n+1|5D Alias definition

6.3.4.5 Parameter SE - Multi-port characteristics

This paramet¢r shall be as described in ISO/IEC 9318-3.

6.3.4.6 Parameter 61 - Transfer rate

This parametgr shall be as described in ISO/IEC 9318-3.

6.3.4.7 Parameters 64-65

Table 5 - Attributes parameters SE-65

€[1th|id|octet |x/b{def Attribute Parameters

B|n+1|5E Multi-port characteristics

S{09 |61 Transfer rate (octets/second)

S[(15 (64 Physical interface attributes parameter
S(n+1|65 Addressee configuration parameter

6.3.4.7.1 Physiecal interface attributes parameter

This parameter shall be as described in ISO/IEC 9318-3.
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This parameter shall be as described in ISO/IEC 9318-3.

6.3.4.8 Parameter 66 - Slave configuration (bit significant)

This parameter shall be as described in ISO/IEC 9318-3.

6.3.4.9 Parameter 67 - Slave configuration (fields)

This parahleter shall be as described in ISO/IEC 9318-3.

Table 6 — Attributes parameters 66-67

[~

1th|id|octet

x/b

def

Attribute Parameters

S|n+1|66
S{n+l1|(67

slave configquration (bit significant)
Slave configuration (fields)

6.3.4.10 Parameter 68 - Facilities attached to slave

Table 7 - Attributes parameter 68

@l1th|id|octet

x/b

def

Attribute Parameters

B|n+1|68

Facilities attached to slave parameter

This parameter shall be as described in ISO/IEC 9318-3.

This paraneter has been defined as "Both" for the purpos€-0f commonality. However in the Tape situation a M

not norm

hilly specify this parameter.

6.3.4.11 Parameters 69-6A

6.34.11.1

This para

6.3.4.11.2

Parameter 69

meter is reserved.

Command supported parameter

This parameter shall'be as described in ISO/IEC 9318-3.

Table 8 - Attributes parameters 69-6A

Attribute Parameterg

Device Generic Command Set for Magnetic Tape Drives
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S{n+1|69 reserved
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6.3.4.12 Parameter 6B - Masks of octets supported

This parameter shall be as described in ISO/IEC 9318-3.

Table 9 - Attributes parameters 6B-6F

@|{1th|id|octet|x/b|def Attribute Parameters

S|{n+1|6B Masks of octets supported

M{n+1|6C Request parm parameter

s{05 [6D Parm length parameter

B|{n+1]|6E Slave reconfiquration (bit significant)
B{n+1|6F Slave reconfiguration (fields)

6.3.4.13 Parameters 6C-6D

6.3.4.13.1 R

This parame

6.3.4.13.2 PI

This parame

6.34.14 Pa:lmeter 6E - Slave reconfiguration (bit significant)

This parame

6.3.4.15 Parlmeter 6F - Slave reconfiguration (fields)

This parame

!

6.3.4.16 Parameters 70-71

18

quest parm parameter

m Length parameter

r shall be as described in ISO/IEC 9318-3.

1 shall be as described in ISO/IEC 9318-3.

r shall be as described in ISO/IEC 9318-3.

1 shall be as described in ISO/IEC 9318-3.

Fable 10 - Attributes parameters 70-71

@|1th|id|octet|x/b|def Attribute Parameters

B|{05 |70|{01-04 size of data buffer blocks

S{n+1|74 DATA BUFFER BLOCK SIZES SUPPORTED
01-04 Smallest block size supported
05-08 Largest block size supported
09-0C Increment size
n-B:8 Smallest block size repeated as many
n-7:4 Largest block size times as needed
n-3:n Increment size

Device Generic Command Set for Magnetic Tape Drives
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6.3.4.16.1 Size of data buffer blocks parameter

This is an unsigned binary number used to specify the block size currently set in the Data Buffer.

6.3.4.16.2 Data buffer block size supported parameter

The first field contains an unsigned binary number that specifies the smallest value of a range of Data Buffer Block sizes.
The second field contains an unsigned binary number that specifies 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 incremented from smallest to

largest.

If more fthan one range is supported, these three fields are repeated as many times as required. If the Data
size is fixed, the fixed value is reported for both maximum and minimum block size and the increment is-1ep

6.3.4.17 | Parameter 72 - Tape characteristics (bit significant)

a)

b)

0

)

€)

q

g |}

uppression of repositioning: This bit indicates that any repositioning activity that(may be required
perating conditions can be suppressed.

hysicalBlock: This bit, when set, indicates that the addressee is capable of\operating in a "Fixed B

ariable PhysicalBlock: This bit indicates that the addressee can accept-PhysicalBlock sizes of any
aster, up to the maximum block size specified in the Variable PhysicalBlock Size parameter.

atablocks same as PhysicalBlocks: This bit informs the Master that the addressee will only accept D4
re the same size as the PhysicalBlocks.

ultiple of PhysicalBlock: When set, this bit means that the addressee will accept DataBlock sizes t
an the PhysicalBlock size in increments equal in siz€ t0 whole PhysicalBlocks. To illustrate - if the
ize is set to 256 octets, then the DataBlock size may be 256 or 512 or 768 or 1024 etc. Any DataBl

re not multiples of the PhysicalBlock size shall’be rejected.

ataBlock non-multiple of PhysicalBlock: ‘This bit indicates that the size of the DataBlock may be of
o regard for the size of the PhysicalBlogk- In cases where the DataBlock size results in a PhysicalBlg

haracters, unless the External fill character- bit is set.
Fill character supported: This bit indicates that the fill characters specified by the set Attribut

arameter SA Pad with fill chdracters, will be used by the Facility to fill all PhysicalBlocks that are n
illed with data while in~the Fixed PhysicalBlock mode.

Buffer Block

brted as zero.

inder normal

ock" mode.

size from the

taBlocks that

hat are larger
PhysicalBlock
pck sizes that

any size with
ck that is not

ompletely utilized the Facility will fill\the remainder of the incomplete PhysicalBlock with vendor- unique padding

£s command,
pt completely
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Table 11 - Attributes parameter 72

o

1th|id|octet|x/b|def Attribute Parameters

Sin+l(72 TAPE CHARACTERISTICS (BIT SIGNIFICANT)
01 Tape slave attributes

Suppression of repositioning

Fixed physicalblock

Variable physicalblock

DataBlocks same as PhysicalBlocks
DataBlock multiple of PhysicalBlock
DataBlock non-multiple of PhysicalBlock
External fill character

h) Automgptic error recovery: This bit indicates that the Facility is.capable of performing Automatic (unassisted

Master

i) Data
is rep

j) Streanjing tape: When set, this bit informs the-Master that the attached addressee is capable of operating

stream

k) Start-stop tape: This bit indicates that, the addressee is capable of operating in the start-stop mode.

NOTE

Auntomatic—error—recovery
Data buffer
Streaming tape
Start stop tape
Block numbering supported
Encryption supported
Compression supported
Translation supported
Implicit positioning supported
Track addressable
Serpentine
Auto speed control
Multiple fixed gaps
Read reverse
Write reverse
Edit capability
Variable gap
Ccartridge Loader

reserved

02

03

04

~N
o OFHNWPRARLOANORNWRAUANANNDPHNWERBUON

[=,]
|

Error Recovery according to a vendor-unique Errer-Recovery algorithm.

ted in the Addressee Configuration parameter (ID 65).

jng mode.

Start-Stop and Streaming are ngt'mutually exclusive; a drive may be capable of operating in either the start-stop or the streami

by the

ffer: The presence of this bit indicates that thezaddressee has a Data Buffer available. The data buffer size

in the

hg mode.

1) Block pumbering supported: This bit indicates to the master that the addressee supports internal block numbering

and is
and ot
the blg

fapable of using the'block number field to perform explicit position operations (see POSITION CON|
her internal controlfunctions. The actual recorded block number field and the algorithm used to d
ck number are not specified in this part of ISO/IEC 9318.

m) Encry

Addregsee.

tion supported: This bit is used to inform the master that some data encryption capability is availablg

[ROL)
evelop

in the

n) Compression supported: This bit informs the master that the Addressee has an internal compression algorithm that

can be applied to the data.

0) Translation supported: This bit informs the master that the Addressee can translate data being written to or read
from the media.

p) Implicit positioning supported: This bit, when set, indicates that the addressee is capable of using the address field
in the command extent parameter to perform implicit and explicit space operations when required.

q) Track addressable: When this bit is set, the facility is capable of supporting track addressing.

20
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r) Serpentine: When this bit is set, the facility utilizes a format for writing or reading data that requires more than

one full excursion of the medium past the read-write head to obtain a full volume.

s) Auto speed control: When this bit is set, the addressee has the capability of using an internal algorithm to optimize

tape speed to achieve the best transfer rate and reinstruct window on a streaming tape drive.

t) Multiple fixed gaps: This bit informs the master that the addressee has the capability to write fixed Int
of varying size. The sizes supported by the addressee shall be as specified in the fields for Minimum a
Gap sizes.

erblock Gaps
nd Maximum

u) Read reverse: This bit indicates that the addressee is capable of performing a Read in the reverse direction.

v) Write reverse: This bit indicates to the master that the addressee is capable of writing in the revers

dit capability: This bit indicates to the master that the addressee has the ability to rewrite
hysicalBlock or DataBlock, from a PhysicalBlock or DataBlock of the same size, without destroying

hysicalBlock or DataBlock over an existing PhysicalBlock or DataBlock, it is, assumed that
mmediately following the block being written will be destroyed. If the addressee “has the propert
verwrite without causing the destruction of any adjacent PhysicalBlocks or DataBlocks, it shall set
inction requires that the master use the edit modifier with the WRITE.command for each wri
erformed. Leaving an addressee constantly in edit mode could cause the-tape drive or tape subsyste
cedless repositioning and control functions during all write operations:

o Hla o s O Mlatlias oo lao Bl

>
N
=

he Minimum Gap size up to the Maximum Gap Size set by the_master.

Partridge loader: This bit advises the Master that the Cartridge Loader is installed.

<
~
0o

e direction.

an existing
the adjacent

hysicalBlocks or DataBlocks on the media. When Edit is not supported and the master attempfs to write a

the block(s)
y that it can
this bit. This
le edit to be
m to perform

ariable gap: This bit advises the Master that the addressee is capable of providing variable gaps that vary from
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6.3.4.18 Parameter 73 - Tape characteristics (fields)

Table 12 - Attributes parameter 73

@|1lth|id|octet|x/b|def Attribute Parameters
S{n+1(73 TAPE CHARACTERISTICS (FIELDS)
01 Maximum write retry count
02 Maximum read retry count
03 Number of translation tables supported
04 Number of alterable translation tables
05 Units of measure
7-6 Tape speed
5-4 Gap size
3-2 Density
1-0 Format
06 Minimum gap size
07 Maximum gap size
08 Gap size increment
09 Maximum erase multiplier supported
0A 7 Default
6 0 = start/stop 1 = streaming
5-0 reserved
0B-0C Recording density
0D-0E Tape speed
n-9 Units of measure
n-8 Minimum gap size
n-7 Maximum gap size
n-6 Gap size increment
n-5 Maximum erase repeated as many
n-4 7 Default times as needed
6 0 = start/stop 1= streaming
5-0 reserved
n-3:2 Recording density
n-1l:n Tape speed
a) Maxium write retry count: This is a 1-octet field, corftaining an unsigned binary number, that specifies th¢ largest
write retry count supported by the Addressee. If this field is set to zero, the addressee does not perform aytomatic
write fetries.
b) Retrycount: This is a 1-octet field, containing an unsigned binary number, that specifies the largest read retfy count

suppogted by the Addressee. If this field is set to zero, the addressee does not perform automatic read rqtries.

¢) Number of translation tables supported: This is a 1-octet field that specifies the number of translatiop tables
supported by the addressee.

d) Number of alterable translation tables: This is a 1-octet field that specifies the number of translation tables
supported by the addressee that can be altered by the master.

NOTE [ Translation tables may be contained in alterable or unalterable storage within the addressee (RAM or ROM). Translation [tables are
numbered consecutively from x00 to xFE with unalterable tables located in the lowest numbered tables. An addressee that reports al "Number
of Tablg¢s Supported“.as xOF and an "alterable table count” of x03 should have ROM translation tables numbered x00 through x0B an{ alterable
(RAM)| translation tables numbered x0C, x0D, and XOE.

¢) Units pf-measure: This is a 1-octet field containing four 2-bit fields encoded to indicate the units of measyre used
by the master 10 interpret the associated tape atiribute 1ield. Unassigned codes are reserved for vendor-unique units

of measure.
bits 7-6 tape speed bits 3-2 density
00 = inch/second 00 = bits/inch per track
01 = centimeters/second 01 = bits/millimeter per track
10 = vendor units 10 = vendor units
11 = vendor units 11 = vendor units
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bits 5-4 gap size bits 1-0 format
00 = tenths of an inch 00 = ISO
01 = millimeters 01 = vendor units
10 = centimeters 10 = vendor units

11= vendor units 11 = vendor units

f) Minimum gap size: This is an unsigned binary number that specifies the minimum gap size that the addressee
supports, expressed in units defined in the Units of Measure field.

g) Max:mum gap size: Thxs 1s an unsngned bmary number that represents the largest mterblock gap (1n units specified
3 2 ASE command.

OTE - If the addressee does not support variable gaps or multiple fixed gaps, the maximum and the minimum gapsiz€¢’shall both be set to
e addressee’s fixed gap size.

h) Gap size increment: This is an unsigned binary number that specifies the incremental valii¢’ by which [the addressee
¢an lengthen or shorten the gap. If the addressee does not support more than onegap size, the increment shall
be set to zero.

Maximum erase multiplier supported: This bit informs the master of the larg€st number that the addressee will
jccept to be used in calculating a long erase gap.

OTE - The erase multiplier is a number that, when multiplied by the minimum interbloek gap size, produces a nominal erpse gap size.
j) Default: When set to 1, this bit indicates to the master that the.described configuration is the addrgssee’s default
¢onfiguration.
k) Mode: This bit indicates that the addressee, when set to ¢he teported configuration, operates in the|Streaming or
btart - Stop mode of operation.
1) Recording density: This is an unsigned binary number that is used to report the recording density supjported by the
ddressee, expressed in units specified in the Units of Measure field. When the format code in the units of measure
field indicates a recording format described in-an International Standard, the Recording Density field implies the
recording format (1600 CPI is Phase Encoded, 6250 is a GCR format, etc.).
m) Tape speed: This is an unsigned binary number that is used to specify tape speed in units containedl in the units
f measure field.

6.3.4.19 | Parameters 74 and 75
6.3.4.19.1 Current tape configuration (bit significant)
This pafameter is used by the master to determine or change the current configuration of the addressee (See Parameter

72 for field descriptions).

6.3.4.19.2 Current tape configuration (fields)

73 for field descrlpuons)
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Table 13 - Attributes parameters 74-75

1th|id|octet|x/b|def Attribute Parameters

m

B{n+l|74 CURRENT TAPE CONFIGURATION (BIT SIGNIFICANT)
01 Tape slave attributes

Suppression of repositioning enabled
Fixed PhysicalBlock 1=fixed O=variable
Serpentine

Automatic error recovery

Data buffer

Streaming tape mode

Start stop tape mode

variable gap enabled

Block numbering

Encryption

Compression

Translation

Auto speed control

Multiple fixed gap

Reserved

02

ONWPeUIOINONWRERUION

—
1

B{n+1(75 CURRENT TAPE CONFIGURATION (FIELDS)
01 Write retry count
02 Read retry count
03 Current translation table number
04 Units of measure
6 Tape speed
4 Gap size
-2 Density
0 Format
05 Current gap size
06 Current erase multiplier
07-08 Recording density
09-0A Tape speed

6.3.4.20 Parameters 76-79

6.3.4.20.1 Blpck numbering parameter

This paramefer is used to inform the master of\th¢ information carried in the addressee’s Block Number figld. This
information is useful when the master uses special addressee functions, such as encryption or compression.

a) Encrypted: When set to 1, this bit informs the master that the addressee can mark encrypted blocks. If this function
is supported, the master may encrypt-data by block as opposed to encrypting an entire volume.

b) Compresged: This bit informscthe’master that compressed blocks can be marked when written and detected when read.
This allows the master to invoke compression on a block basis.

¢) Translated: When seti\this bit indicates that the addressee can mark and detect translated blocks.

6.3.4.20.2 Encryption parameter

This parametger contains vendor-unique encryption information, such as keys, passwords, and control data, requir¢d to set

up and enable the addressee encryption mechanism.
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Table 14 - Attributes parameters 76-79

@|{1lth|id|{octet|x/b|def Attribute Parameters

S|02 |76 BLOCK NUMBERING PARAMETER
01 Encrypted

Compressed

Translated

reserved

oo

Min+l1|77 ENCRYPTION PARAMETER
01-n Vendor Unique

S{n+1]78 TRANSLATION TABLE PARAMETER
01 Translation table size
02 Translation table number

n-1 Translation table size repeated as many
n Translation table number times as needed

B|in+1{79 TRANSLATION PARAMETER
01 Translation table number
02-n Translation table (vendor unique)

6.3.4.20.3 Translation Table parameter

: 1990 (E)

The Trapslation Table parameter is used by the addressee to report to the master. the size of the translation taples specified

by the Translation Table Number. If no Translation Table Number field is present in the parameter, the table

size specified

in the Tyanslation Table Size field applies to all translation tables supported by the addressee. If more than (r)[Le translation

table sizg is supported by the addressee, the table size and table number fields may be repeated as many ti

a) TraIslation Table Size: This field informs the master of the addressee’s translation table size.

b) Tra

6.3.4.20.4 Translation parameter

The translation parameter is used to transfer vendor-unique translation tables between the master and the a
addressep shall report the Table Number and content of the Translation Table currently being used when req|
master. The master may also use this parameter to load an alterable Translation Table contained in the ad

s as needed.

slation Table Number: This field specifies the Translation Table for which the table size is provided.

dressee. The
ested by the
ressee.
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6.4 REPORT ADDRESSEE STATUS

6.4.1 Command packet

PKT |REF OP (COM OP |SLAV|FAC PARAMETERS
LTH| NO |CODE| MOD| MOD|ADDR|ADDR
01 2 3 4 5 6 through n
XXxX Xxxx 03 bbbb bbbb xx XX
76543210
[E— Condition
Extended Condition
Port Query
Figure 3 - Command packet for report addressee status
6.4.2 Response packet
PKT Echped From MAJOR STATUS PARAMETERS
LTH Cpmmand CODES TYPE | CODE
012345 6 7 8 through n
XXXX eeeepeeeeeee bbbb bbbb 0001 bbbb

6.4.3 Description

REPORT Al
of the addres

One modifier

If the Condit
port or ports

If the Status modifier is set, the slave.shall report the status of the addressee. The response is a Vendor Unique pa

that includes
available or
dependent. It

If the Port Q
was received.
connected to.

NOTE - The Pa|
The Port Mask d

26

7654 3210 3210

Figure 4 - Response packet for report addressee status

DDRESSEE STATUS shall cause the slave to.réport the condition, status or port mask of the port o}
see. Execution of this command shall not, c¢lear any condition or status in the addressee.

bit is required for the execution of.this command, and the bits are mutually exclusive.
on modifier is set, the slave shall report the condition (see 4.7 of ISO/IEC 9318-3) of the addresseg

specified.

information about the\addressee. One of the uses of this command is to permit a master that has 1
bperational to establish the configuration of operating slaves. Status is device type and implem
includes the current status of the addressee (e.g. which side an optical platter is loaded).

pery modifi€r-is set, the slave shall report the addressee port mask(s) for the path over which the c(
The master can use the Port Mask parameter(s) to find out which port, in a multi-ported sla

port(s)

for the

rameter
ot been
entation

mmand
ve, it is

cific slave.

h{€ontrol command provides the master with the capability of excluding other (presumed defective) masters from using a spe

=t

£
o

port
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6.4.4 Parameters 50-53

6.4.4.1 Port mask parameter

ISO/IEC 9318-4 : 1990 (E)

This parameter shall be as described in ISO/IEC 9318-3.

6.4.4.2 Condition parameter

This parameter shall be as described in ISO/IEC 9318-3.

Table 15 - Report addressee status parameters 50-53

@|1th|id|octet|x/b|def

Report addressee status parameters

B|n+1{50|01-04
S|n+1(51{01-02

01

OrRNA_UOION

S|n+1{53|01-n

Port mask parameter
Ccondition

MEDIA STATUS

Beginning of media

End of media warning

Media present

Logical end of media warning
Reserved

Default recording format
Write protect

Status ungiue to the wvéndor

6.4.4.3 Nledia status

Media S\[xlus is a bit significant field used to inform the master of the tape drive general status in relation to the media.

a) Begi

ning of media (BOM): This bit, when set to-1, indicates that the tape is positioned at load point.

b) End pf media warning (EMW): When set to-1, this bit informs the master that a previous command has 1¢ft the media
positioned at or beyond the EMW indicator-(the reflective end of tape marker on reel-to-reel tape). Whan positioned
before (on the logical BOM side) the EMW indicator, either because EMW has not yet been reached pr because a

subs¢quent operation leaves the media. positioned before EMW, this bit shall be set to 0.

€) Media present: This bit informs 'the master that a volume is mounted and correctly loaded. This bit shajl be set to 0

to inform the master of conditions such as broken tape or no volume mounted.

d) Logi¢al end of media (LEOM) warning: This bit informs the master that the tape is positioned at the LEQM warning.

¢) Defaplt recordingformat: This bit, when set to 1, indicates that the tape drive is set to process data wjth the drive

defaylt recording density.

f) Write
"writg ring").

protect: When set, this bit indicates to the master that the tape volume is write protected (i.e., pbsence of a

6.4.4.4 Vendor unique status

The field or fields, if any, in this parameter shall be specified in the vendor’s documentation.

Device Generic Command Set for Magnetic Tape Drives

27


https://standardsiso.com/api/?name=e4787d6503a130e63e5afa2ad6e0cbe5

ISO/IEC 9318-4 : 1990 (E)

6.5 PORT ADDRESS

This command shall be as described in ISO/IEC 9318-3.

6.6 PATH CONTROL

This command shall be as described in ISO/IEC 9318-3.

6.7 ATTENTION CONTROL

This comman

shall be as described in ISO/IEC 9318-3.

6.8 OPERATING MODE
6.8.1 Command packet
PKT |REF OP |COM OP |SLAV|FAC PARAMETERS
LTH| NO |CODE| MOD| MOD|ADDR|ADDR
01 2 3 4 5 6 through n
XXXX XxXxx| 07 bbbb bbbb xx XX
7654 3210

1=Set O=Report

NOTE - The polarity of the Set/Report bit is reversed between ISO/IEC 9318-3 and ISO/IEC 9318-4.

Figure S - Command-packet for operating mode

6.8.2 Response packet
PKT | Echged From MAJOR STATUS PARAMETERS
LTH Command CODES TYPE/ CODE
01|23 45 6 7 8 through n

XXXX eeeeq

6.8.3 Descri

The OPERA' y dy
The parameter field of the command packet defines what action the slave or facility is to take (e.g., those associated with

establishing device-unique operating characteristics, such as recording density on tape, removal of media, etc.).

ion

beeeeeee bbbb bbbb~0001 bbbb

7654,3210 3210

Figure 6 - Response packet for operating mode

commana allows th€ masicr

mically.

The master may direct transfer commands to nonprimary data spaces, such as the CE Partition, IML Partition, etc. Data
transfer commands shall be Chained or Sequenced to OPERATING MODE with the Partition parameter in order to
access the data space desired.

28
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Execution of transfer commands in slave-defined areas other than that for data may require different types of response
information. The Response Conditions parameter is used to override the conditions established by Housekeeping
Attributes.

The parameters associated with this command shall remain in effect until a subsequent Operating Mode command is issued
with the SET modifier active, or until the volume is dismounted. The current Operating Mode shall not persist across
partition boundaries.

6.8.4 Parameters 3E, 50, 53, 54

6.8.4.1 Rartition (common) parameter

This paragmeter shall operate as described in ISO/IEC 9318-3.

6.8.4.2 Response conditions parameter

This parameter shall operate as described in ISO/IEC 9318-3.

6.8.4.3 Tape modes (bit significant) parameter

The first

optional
Bulffer).

The Dis4

features. Each pair consists of two bits that are mutually exclusive (e.g., Enable Data Buffer and
f neither of the two bits is set, no action shall be taken by thé addressee.

three octets of the Tape Modes parameter consist of pairs of bitsyused by the master to enablg and disable

Disable Data

ble Writing and Enable Writing bits provide a path for, the master to remotely enable and disable|writing on a

volume. [The Enable Writing bit shall not override a hardware write protect (e.g., the "write ring" on reel-tq-reel tape).

The fourth octet has two pairs of bits whose use is the same as that defined for the pairs of bits in the first

A single
anything

other than the default recording density, it shall be set using the Recording Density field.

three octets.

bit is used to inform the addressee to employ>its default recording density. If the recording density is to be

Device Generic Command Set for Magnetic Tape Drives
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The fifth octet sets the mode of the Cartridge Loader (CL). The CL operates in one of three modes:

a) Manual: Cartridges are loaded and unloaded by the operator.

b) System: The host has control of cartridge loading and unloading.

¢) Automatic: The CL automatically loads and unloads cartridges

Table 16 - Operating mode parameters 3E, 50, 52

@|{1th|id|octet|x/b|def Operating mode parameters

:
:

Rartition Paramnfnr

02 |50 Response conditions

o X

n+1|52 TAPE MODES (bit significant)

01 on-line

off-line

Enable suppress repositioning
Disable suppress repositioning
Fixed PhysicalBlock

Variable PhysicalBlock

Enable automatic error recovery
Disable automatic error recovery
Enable streaming mode

Enable start/stop mode

Enable variable gap

Disable variable gap

Enable data buffer

Disable data buffer

Enable writing

Disable writing

Enable stop at end ofimedia warning
Disable stop at end*of media warning
Enable block numbering

Disable block numbering

Enable encryption

Disable encryption

Enable compression

Disable compression

Enable translation

Disable translation

Enable‘auto speed control
Disable auto speed control
Default recording density
Unrecognized format

reserved

Manual cartridge load

System cartridge load

Automatic cartridge load
Reserved

02

03

04

-
|

05

O ANONWERUANORFRNWERUIOATNORENWAUIAITNORNWAUION

rs
U

6.8.4.4 Parameter 53 - Tape modes (fields)

a) Write retfy count: This is a 1-octet ficld containing an unsigned binary number that specifies the current se

the write

Fetry-count. If this field is set to 0, the addressee is not enabled to perform automatic write retries,

ting of

b) Read retry count: This is a 1-octet field containing an unsigned binary number that specifies the current setting of the

read retry

count. If this field is set to 0, the addressee is not enabled to perform automatic read retries.

¢) Translation table address: This is a 1-octet field that specifies the translation table address currently being used by
the addressee.
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Table 17 - Operating mode parameter 53

1990 (E)

@|1lth|id|octet |x/b|def oOperating mode parameters
B[(n+1(53 TAPE MODES (FIELDS)
01 Write retry count
02 Read retry count
03 Translation table address
04 Units of measure
7-6 Tape speed
5-4 Gap size
3-2 Density
1-0 Format
05 Gap size
06 Erase multiplier
07=08 Recordingdensity
05-0A Tape speed
0B-0E DataBlock size
0F-12 PhysicalBlock size
13-16 Data buffer block si:e

d) Units
the

units pf measure.

bits 7-6 tape speed bits 3-2 density
= inch/second 00 = bits/inch per track
1 = centimeters/second 01 = bits/millimeter per track
0 = vendor units 10 = vendor units
1 = vendor units 11 = vendor units
bits 5-4 gap size bits 1-0 format
DO = tenths of an inch 00 = ISO
D1 = millimeters 01 = vendor units
10 = centimeters 10 = vendor units
1= vendor units 11 = vendor units

¢) Gap sjze: This is an unsigned binary number thatspecifies the current gap size the addressee is configur

expres

f) Erase
erase

g) Recor

in units specified in the Units of Measure field. If ISO format is specified in the Units Specifier (bi

encod
is Grg

h) Tape
the U

of measure: This is a 1-octet field containing four 2-bit fields encoded to indicate the’units of mea
ster to interpret the associated tape Operating Mode field. Unassigned codes(are reserved for ve

sed in units defined in the Units of Measure field.

multiplier: This bit informs the master of the current erase multiplier value to be used in calculd
gap-

ling format: This is an unsigned binary number used to report the addressee’s current recording densit

ng scheme used to record data on the media shall be specified by the density (i.e., 1600 is Phase En
up Coded, etc.).

peed: This iscan unsigned binary number used to specify the current setting of tape speed in units d
hits of MeaSure field.

i) Datab

j) Physigalblock size: This is an unsigned binary number used to specify the PhysicalBlock Size, in octets. ]

may n

ock size: This is an unsigned binary number used to specify the DataBlock Size, in octets.

re used by
dor-unique

ed to write,

ting a long

y expressed
s 1-0), the
toded, 6250

ontained in

'his may or

ot b€ €qual to the Datablock Size.

k) Data buffer block size: This is an unsigned binary number used to specify the block size in the data buffer. This
number may or may not be equal to the DataBlock Size or PhysicalBlock Size.
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6.8.4.5 Operati

8-4 : 1990 (E)

ng mode parameter 54 - Data operation

This parameter is used to inform the addressee of special operations to be performed on the data being written or read.

Table 18 - Operating mode parameter 54

@|1th|id|octet|x/b|def Operating mode parameters
M|n+1|54 DATA OPERATION PARAMETER
01 7| Compress
6| Encrypt
5| Translate
4-0| Reserved
02 Translation Tndex

a) Comprg

the adq
b) Encry,
enable

¢) Transla
transla

d) Transl

be use
ATTR

6.9 ABORT

This command
observed.

6.10 ACCE
This command

shall be obsery
no 31, 32 and

6.11 RESU]

This command
observed.

6.12 PORT

ressee detects that the block being read is not compressed, this bit shall be ignored.

the ad}ressee detects that the block being read is not encrypted or if the master has net properly set

ion table indicated by the Translation Index octet.

5SS PERMITS

ME

ss: This bit indicates that the addressee is to compress or decompress the data. If, during a,Read op¢

: This bit informs the addressee that the data is to be encrypted or decrypted. If, during a Read ope
the encryption function, the addressee shall transfer the data as read and shall-ignore the Encryp

te: This bit indicates to the addressee that it shall translate the data beingwritten or read and shall

tion index: This is a hexadecimal code that identifies the translation’ table within the addressee th

is identical to the ABORT command described in ISO/IEC 9318-3 and the same requirements s

is identical to the ACCESS PERMITS command described in ISO/IEC 9318-3 and the same requir

is identicakto- the RESUME command described in ISO/IEC 9318-3 and the same requirements s

ration,

ration,
ip and
bit.

hse the

At is to

. Valid codes are x’01’ through x’FF. The translation indexes@upported by the addressee are reported in
BUTES.

hall be

bments

ed. Note that in the Tape Situation, access permits are normally defined on a partition basis only, afd thus
BA parameters are used.

hall be

RESPONSE

This command is identical to the PORT RESPONSE command described in ISO/IEC 9318-3 and the same requirements
shall be observed.
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6.13 ANTICIPATED ACTION

This command is identical to the ANTICIPATED ACTION command described in ISO/IEC 9318-3 and the same
requirements shall be observed.

6.14 OPERATOR DISPLAY

This command is identical to the OPERATOR DISPLAY command described in ISO/IEC 9318-3 and the same
requirements shall be observed.
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7 Position commands

The commands in this clause require the Command Extent parameter unless otherwise noted.

7.1 SPACE BLOCK/FILE MARK

7.1.1 Commapd packet

PKT [REF
LTH| NO
01

OP |COM OP |SLAV|FAC COMMAND
CODE| MOD| MOD|ADDR|ADDR| PARAMETERS
2 3 4 5 6 through n

XXXX XXXX

40 bbbb bbbb xx XX

7654 3210

0=Block 1=File Mark
Stop at End of Track
Logical End Of Media Warning (LEOM)
Direction O=Forward 1=Reverse

Figure 7 - Command packet for space block/file ‘mark

7.1.2 Responge packet
PKT | Echqed From MAJOR STATUS RESPONSE
LTH Cqmmand CODES TYPE |CODE | PARAMETERS
01|23 45 6 7 8 through n

XXXX eeeefq

7.1.3 Descrip

ion

leeeeeee bbbb bbbb 0001 bbbb

7654 3210 3210

Figure 8 - Response packet for space block/file mark

The SPACE BLOCK/FILE MARK comméand causes the tape facility to position (in the direction specified by the modifier

octet) over th
this command
Mark spaced (¢
command, the
if any, are not

If the Block m|

reported.

the Count in

If a File Mar

recorded element after the file mark in the specified direction. The command shall then be terminated with the appr

p number of Blocks/File )Marks specified in the Extent parameter, if present. Upon normal complg
the tape shall be paositioned to process the next recorded element immediately following the last Bld
ver, in the same direction as the space that was just completed. If no Extent parameter accompanjes this
addressee shall'space over one Block/File Mark. Data is not transferred by this command, and data

odifiersis'set and an Extent parameter is present, the facility spaces over the number of Blocks sped

he direction specified.

status and a Residual Count in the Response Extent parameter.

tion of
ck/File
errors,

ified in

uential

opriate

If the addressee encounters PEOM before the count is exhausted, the command shall terminate with the appropriate status
and a residual count in the Response Extent Parameter.

If the reverse modifier is set and BOM is detected before the count is exhausted, the tape shall be positioned at BOM.
The command shall then be terminated with the appropriate status and a residual count in the Response Extent Parameter.
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If the File modifier is set and an Extent parameter is present, the Facility shall position the tape in the direction specified,
stopping after detecting the number of File Marks specified in the count, and shall then position the tape in preparation
for processing the next sequential recorded element in the specified direction.

If PEOM is encountered before the File Mark count is exhausted, the command shall terminate with the appropriate status
and a residual count in the Response Extent Parameter.

If the Reverse modifier is set and BOM is encountered before the File Mark count is exhausted, positioning shall be
stopped at the beginning of the media and the command shall be terminated with the appropriate status and a residual
count in the Response Extent Parameter.

A LEQM Warning is an optional recorded tape mark that may be used to separate two large data setson tape or mark
the end of the recorded portion of the media. If the LEOM modifier is set, the addressee shall position-ip the direction
specifigd and shall stop; prepared to process the first recorded element after LEOM in the same direction. If PEOM is
encounftered before a LEOM is detected, the addressee shall terminate the command with the appropriate status. If the
reverse] modifier is set and BOM is encountered before a LEOM is detected, the addressee shall position] to BOM, and
the conmand shall be terminated with the appropriate status.

NOTE - LEOM is a vendor-unique function and no attempt is made in this part of ISO/IEC 9318 to defing the actual mark on the ftape or the way in
which th mark is detected or used. It should be noted, however, that the implementation of a LEOM could-affect interchangeability of tapes between
devices that support LEOM and devices that do not support LEOM. One possible implementation would\be’two successive tape marks recorded on the
media. This implementation would allow a device to use the LEOM function without affecting the igterchangeability of the volume.

For fadilities with automatic track addressing, an end of track condition shall ‘cause the slave to select th¢ next track, in
the appropriate direction, and to continue spacing as instructed by the command. Automatic track selection shall continue
until efther the command is completed or BOM or PEOM is detected-Automatic track selection may be iphibited by the
Stop at{ End of Track modifier.

The dafta address field of the Command and Response Extent is.hot used by the SPACE BLOCK/FILE MARK.

NOTE - The POSITION CONTROL command is the preferred command\for positioning the media on addressees that are capablg of positioning to
a specifi¢d block address. The SPACE BLOCK/FILE MARK command is-provided for addressees that do not support implicit posifioning and cannot
position fthe media to a specified block address.

7.1.4 Parameters 31, 32, 35

Table 19/~ Space block/file mark parameters 31, 32, 35

@|1th|id|octet | x%b|def Space block/file mark parameters
M|n+1 (31 COMMAND EXTENT
01-04 Count
05-08 Data Address (Set to 0)
S|n+1 |32 RESPONSE EXTENT
01-04 Residual Count
05-08 Data Address (Set to 0)
MI05 (35(01-04 Access key parameter

7.1.4.1 L.Command-extent (common) parameter

This parameter shall be as described in ISO/IEC 9318-3. This parameter is used to specify the number of blocks or file
marks to be spaced over.
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7.1.4.2 Response extent (common) parameter

the command should fail, this parameter is used to report the

7.1.4.3 Access key (Common) Parameter

This parameter shall be as described in ISO/IEC 9318-3.

7.2 POSITION-CONTROL

7.2.1 Commangl packet

PKT |[REF OP |[COM OP |SLAV|FAC COMMAND
LTH| NO |QODE| MOD| MOD |ADDR|ADDR| PARAMETERS
01 2 3 4 5 6 through n

XXXX Xxxx |41 bbbb bbbb xx XX
7654 3210

Count 0=Octet 1=Block

0O=DataBlock 1=PhysicalBlock

Figure 9 - Command packet for position-control

7.2.2 Response packet

PKT Echo€gd From MAJOR STATUS RESPONSE
LTH Conjmand CODES TYPE|CODE PARAMETERS
01 qm3 4 5 6 7 8 through~n

XXXX eeeeedeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 10 - Response packet for position control

7.2.3 Description
The count modifier is not used for, tapes.

The POSITION CONTROL command causes the tape to be positioned according to the Extent parameter Data Address,
which may be ejther logical Or physical (e.g., on tape, it may be serpentine head position). The Tape Position parameter
is mutually exclpsive with-the Command Extent parameters.

If the addresseelis positioning to a block specified by the Command Extent Data Address and a block numbering seqpence
error is detectedl, the command shall be terminated with Incomplete status and Block Not Found substatus. If PEOM,
BOM, or a Tapg i ed before the block is found, the command shall be terminated-with the appropriate
status.

The count field of the Command and Response Extent parameters is not used by the POSITION CONTROL command.
If the count contains a value other than zero, it shall be ignored.
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7.2.4 Parameters 31, 32, 35, 3A, 3E, 51, 52, 53

7.2.4.1 Command extent (common) parameter

This parameter shall be as described in ISO/IEC 9318-3. This parameter is used to define the Data Address at which a tape
is to be positioned. The value in the Count field shall be ignored.

7.2.4.2 Response extent (common) parameter

This parameter shall be as described in ISO/TEC 9318-3 If the command fails, this parameter is used to return the Data
Address| of the last block accessed prior to failure. The count field is not used.

7.2.4.3 Access key (Common) Parameter

This pafameter shall be as described in ISO/IEC 9318-3.

7.2.4.4 Data address (common) parameter

This pagameter shall be as described in ISO/IEC 9318-3.

7.2.4.5 [Partition (common) parameter

This pagameter shall be as described in ISO/IEC 9318-3.
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Table 20 - Position control parameters 31-32, 35, 3A, 3E, 51-53

@|1th|id|octet|x/b|def Position control parameters
Min+1|31 COMMAND EXTENT PARAMETER
01-04 Count (not used)
05-08 Data Address
S{n+l1(32 RESPONSE EXTENT PARAMETER
01-04 Residual Count (not used)
05-08 Data Address
B(n+1|3A Data address parameter
M|05 135/01-04 Access key parameter
M|n+1|3E Partition parameter
M[{02 |51 01 TAPE POSITION PARAMETER *
7 Initialize position
6 Pogition to beginning
5 Unload
4 Load
3 Rewind
2 Synchronize
1 Retension
0 Position to end of media warning
M{n+1|52| 01-n CARTRIDGE SOURCE ADDRESS
Address
M|{n+1(53| 0l-n CARTRIDGE DESTINATION ADDRESS
Address
* All bits in the Tape position parameter ‘are mutually exclusive.
7.2.4.6 Tape|position parameter

a) Initialize position: When set, this bit causes the addreSSee to position the tape to its initial position and to

perform

whatgver initial load action it would normally perform when a new volume is installed. An example might be to
rewinfl to BOM, read the ID burst on the media,initialize speed and density consistent with the volume mounted,
and prepare to process the first record in theforward direction.

b) Position to beginning: When set, this bit causes the addressee to position the tape to the beginning of the data area
on thg tape and to prepare to process the first record in the forward direction.

¢) Unlogd: When set, this bit causes the addressee to position the tape in preparation for removal from th¢ device.

NOTE|- When the Cartridge Loader (CL) is present and in system mode, the host designates (via the Cartridge Destination para
the degtination location for cartridge unloads. If no destination parameter is supplied, the CL will unload the cartridge to the next av|

locatiof.

d) Load{ When set, this bit causes the addressee to position a newly mounted volume in preparation for g
comnjands dirécted to the addressee and to perform whatever initialization procedures are necessary to 1
volunje accessible to the master (e.g., initialize speed and density, read volume ID, prepare to move tape|

like).

eter)
hilable

xecuting
hake the
and the

NOTE - When the CL is present and in system mode, the CL will Toad the cartridge from the location specitied by the Cartridge Source

Address. If no Cartridge Source Address parameter is supplied, the CL will load the next available cartridge into the tape drive.

¢) Rewind: When set, this bit causes the addressee to position to the beginning of the media (e.g., the BOM marker
on the tape) and to prepare to move in the forward direction.
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f) Synchronize: When set, this bit instructs the addressee to record all data that may be in its buffer on the media.
This bit is associated with cached devices in which data may have been received and a good response sent to the
master, but the data actually had not been recorded on tape.

g) Retension: When set, this bit causes the addressee to perform whatever internal procedures are necessary to
redistribute tension on the tape and then return to the position on tape at which the command was received.

h) Position to end of media warning: When set, this bit instructs the addressee to position to the beginning of the first
recorded element beyond the EMW marker.

7.2.4.7 Cartridge source address parameter

The carfridge source address parameter specifies the location a cartridge is to be retrieved from.

7.2.4.8 [Cartridge destination address parameter

The carfridge destination parameters specifies the location a cartridge is to be placed.

7.3 REPORT POSITION

7.3.1 Cpmmand packet

PKT |REF OP |COM OP |SLAV|FAC COMMAND
LTH| NO {CODE| MOD| MOD|ADDR|ADDR| PARAMETERS
01 2 3 4 5 6 through n

XXXX |XxxXx 42 bbbb bbbb xx XX
7654 3210

Count 0=0Octet~1=Block

O=DataBlock \l=PhysicalBlock
Extended Poesition

Figure 11 - Command packet for report position

7.3.2 Rpsponse packet

PKT Echoed From MAJOR STATUS RESPONSE
LTH Command CODES TYPE|CODE PARAMETERS
012 3 445 6 7 8 through n

XXXX |eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 12 - Response packet for report position

7.3.3 Description
The Count modifier is not used for tape.
The REPORT POSITION command instructs the addressee to report its current position. The position is returned in the

Data Address field of the Response Extent parameter. On an addressee that is fully buffered, this command can also be
used to determine how much data is remaining in the buffer and how much has been fixed on the media by use of the
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Extended Position parameter. The Extended Position parameter shall only be appended to the response when the Extended
Position modifier is set to 1.

7.3.4 Parameters 32, 35, 3A, 3E, 51-52
7.3.4.1 Response extent (common) parameter

This parameter is used to return the Data Address of the current position of the media (i.e., the address of the next
sequential record to be processed in the forward direction). The residual count is not used.

NOTE - The Response Extent may not be sufficient for the master to manage fully buffered devices.

7.3.4.2 Access|key (Common) Parameter

This parametef shall be as described in ISO/IEC 9318-3.

7.3.4.3 Data address (common) parameter

This parametef shall be as described in ISO/IEC 9318-3.

7.3.4.4 Partitipn (common) parameter

This parametef shall be as described in ISO/IEC 9318-3.

Table 21 - Report position parameters-32, 35, 3A, 3E, 51-52

@|1th|id|octet|x/b|def REPORT,_POSITION PARAMETERS

S|n+1(32 RESPONSE EXTENT PARAMETER
01-04 Residual(count
05-08 Data address

S|n+l|3A Data“address parameter
M|05 |35]|01-04 Access key parameter
S|n+1|3E Partition parameter

S|09 |51 EXTENDED POSITION
01-04 Logical position
05-08 Physical position

S|02 |52 MEDIA POSITION

01 Beginning of media

End of media warning

Media present

Logical End of Media (LEOM)
reserved

Default recording format
Write protect

ORNBUOY
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7.3.4.5 Extended position

This parameter is used to report the logical and physical position of the media. This information is useful to a master that
is attempting to recover data from an addressee that has experienced an unrecoverable error and still has data in its buffer

that has not yet been fixed to the media.

a) Logical position: This field contains the address of the next recorded element to be transferred across the IPI. The
address reported shall always be the address of the next recorded element to be processed in the forward direction.

b) Physical position: This field contains the address of the next recorded element to be transferred between the media
and the buffer. The address reported shall always be the address of the next recorded element to be processed in the

forward direction

All recirded elements that are in the buffer that have not been fixed to the media are reported by the-addr
buffer may hold tape marks as well as data).

7.3.4.6 |Media Position

This is  bit-significant octet used to report the general position of the media to the master.

a) Beginning of media: This bit, when set to 1, indicates that the tape is positioned at load point.

essee (i.e., the

b) End of media warning: When set to 1, this bit informs the master that'a previous command has left the media

posjtioned at or beyond the EMW indicator (the reflective EOT marker‘on reel to reel tape). When pos
the| EMW indicator (on the logical BOM side), either because the’EMW has not yet been reached,
subpequent operation leaves the media positioned before EMW this bit shall be set to 0.

itioned before
or because a

¢) Meglia present: This bit informs the master that a volume is;mounted and correctly loaded. This bit shiall be set to 0

to inform the master of such conditions as broken tape opno volume mounted.
d) Logical end of media: This bit informs the master that the tape is positioned at the LEOM warning.

€) Default recording format: This bit, when set to "1} indicates that the tape drive is set to process data
default recording density.

with the drive

f) Write protect: When set, this bit indicates to the master that the tape volume is write protected (i.e., the absence of

a "write ring").

7.4 RECORD POSITION

7.4.1 Command packet

PKT |REF OP-~, [[COM OP |SLAV|FAC COMMAND
LTH| NO |CODE| MOD| MOD|ADDR|ADDR| PARAMETERS
0 1 2 3 4 5 6 through n

Xxxx|xxxx 43 bbbb bbbb xx XX

7654 3210

Figure 13 - Command packet for record position
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7.42 Response packet

PKT Echoed From MAJOR STATUS RESPONSE
LTH Command CODES TYPE|CODE PARAMETERS
012345 6 7 8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 14 - Response packet for record position

7.4.3 Descriptfom

The RECORD POSITION command instructs the facility to record at its current position the tape mark defined|by the
tape mark parameter.

7.4.4 Parameters 31, 32, 35, 51

7.4.4.1 Command extent parameter

This parametey shall be as described in ISO/IEC 9318-3. The Command Extent parameter, if present, specifies the jumber
of times the specified tape mark is to be recorded. If the Data Address is any value.other than zero, it shall agr¢e with
the current position of the addressee (e.g., if on multi-track tape, a serpentine’/track number in the Data Addregs shall
agree with the[track upon which the addressee is to Record Position). If the Command Extent parameter is not present,
one tape mark]| shall be recorded.

Table 22 - Record position parameters-31, 32, 35, 51

@|1th|id|octet|x/b|def Record position parameters
M|n+1|31 COMMAND EXTENT
01-04 Count
05-08 Data address
S|in+1|32 RESPONSE EXTENT
01-04 Residual count
05-08 Data\'address
M| 05 [35{01-04 Access key parameter
M|02 |51 01 TAPE MARK PARAMETER
7 File mark *
6 Beginning of file *
5 End of file *
4 Logical end of media (leom) *
3-0 reserved

* These bits are mutually exclusive.

7.4.4.2 Respomse extent parameter

This parametet shall be as described in ISO/IEC 9318-3. If the command fails, this parameter shall be used to report to
the master the number of tape marks remaining to be recorded. The Data Address field shall not be used.

7.4.4.3 Access key (Common) Parameter

This parameter shall be as described in ISO/IEC 9318-3.
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7.4.4.4 Tape mark parameter

This is a bit significant octet used to specify the mark to be recorded on the media. When this parameter is present, the
specified tape mark shall be recorded. If the tape mark parameter is not present, a File Mark shall be recorded.

The bits of the Tape Mark parameter are mutually exclusive and shall only be set one at a time.
a) File mark: When set, this bit specifies that a File Mark is to be recorded.
b) Beginning of file: This bit instructs the addressee to record a Beginning of File mark.

¢) End of file: This bit instructs the addressee to record an End of File mark

d) Logical end of media: When set, this bit instructs the addressee to record a Logical End of Media -‘Warning mark.

7.5 Reserved

For use jonly in ISO/IEC 9318-3.
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8 ll'dllblt:l' LUlllllldllu&

Transfer commands allow for multiple block transfers across physica! boundaries. Upon recognizing 1sfer command,
the slave or facility shall position to the Data Address specified in the Command Extent parameter, locate the block, an

perform the required action. The command terminates when the amount of data specified by the Count has been
transferred, or an error occurs that requires earlier termination. The status provided in the response packet shall identify

what actions occurred during the execution of the command.

a transfer command

When a transferco ads-data 2 medium-is cuted oFS ead from
the medium Shp i ; ans asier (i.e., logicaily ihe iasi ociei wrmcn is the first octet)fead).

8.1 READ

8.1.1 Command packet

PKT |REF OP |[COM OP |SLAV|FAC COMMAND
LTH| NO |CODE| MOD| MOD|ADDR|ADDR| PARAMETERS
01 2 3 4 5 6 through n

XXXX XXXX |10 bbbb bbbb xx XX
7654 3210

{!}— Count O0=Octet 1=Block

Data Recovery 0=0n 1=0ff
0O=DataBlock 1=PhysicalBlock
Direction O=Forward 1=Reverse

Figure 15 - Command packet for read

8.1.2 Respons¢ packet

PKT Echoed From MAJOR STATUS RESPONSE
LTH Command CODES TYPE | CODE | PARAMETERS
01p345 6 7 8 through n

XXXX eeeeeg¢eeeeee bbbb bbbb 0001.bbbb
7654 3210 B210

Figure 16 - Response packet for read

8.1.3 Descript]“on

The READ co
of the Commarj
supports impli¢i :
positioning opelra : : a¢ 11Cltly,
and the Data Address of the Command Extent parameter shall be 1gnored by the slave. [See the SPACE BLOCK/FILE
MARK command (7.1) and the POSITION CONTROL command (7.2) for details of the positioning operation.]

mand.transfers data from the addressee to the master starting at the location given in the Data Alddress

When the access is complete, the addressee shall read, and transfer to the master, the number of sequentially addressed
blocks or octets specified by the Count. If the Command Extent parameter is not appended to the READ command, one
block shall be sent to the master starting at the current position. (The count modifier shall be ignored).
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When the Data Recovery modifier is set to On (data recovery enabled), the slave or facility shall initiate data error
recovery to attempt to recover data read with errors. If the error is unrecoverable, data shall be transferred up to the error
and the command shall terminate. If the recovery attempts are successful, the transfer shall continue until all of the
requested data has been transferred.

When the modifier specifies blocks to be transferred, a partial block in error may be transferred to the master. However,
the Residual Count in the Response Extent parameter shall indicate that the block in error was not transferred. When the
addressee has received a read command specifying an octet transfer, data shall be transferred up to the octet in error and
the Residual Count shall indicate the remaining octets to be transferred.

When the Data Recovery modifier is set to Off (data recovery disabled), the slave or facility shall terminate the command
if a data error is detected. The data in error shall be transferred. Recovery from non-data transfer errors are not suppressed
by the IData Recovery Off modifier.

If a Filel Mark or End Of Media is encountered during a transfer, the command shall be terminated;and the appropriate
status apd substatus codes shall be sent to the master. If, while reading in the reverse direction,-a File| Mark or the
Beginning Of Media is detected, the command shall be terminated, and Incomplete Status withcthe approprjate substatus
code shgll be returned to the master in the command response.

If the READ command modifier specified an octet transfer and the end of the block tg be read was encountered before
the Coupt in the Command Extent parameter was exhausted, the command shall be tefminated with Incomplgte status and

during reading shall be attempted by the slave prior to transfer of th¢ data in error to the master. If the data error
is not cqrrected by the slave, processing of the command shall be terminafed with a Machine Exception indicpted in Major
Status. The cause of the termination shall be indicated in substatus and e€xtended substatus (if applicable).

8.1.4 Parameters 31-32, 3A, 35, 3E, 51, 52

8.1.4.1 Command extent (common) parameter

This pagameter shall be as described in ISO/IEC 9318-3. The Count specifies the number of blocks (or |octets) to be

transferfed and cannot be zero. A zero value shall cause the command to be terminated with a Command Ekception. The
Data A}:ress specifies the starting location,If the Data Address is not valid for the addressee, procegsing shall be
terminated with Command Exception.

8.1.4.2 Response extent (common) parameter
This pafameter shall be as deseribed in ISO/IEC 9318-3. This parameter shall be used to return the Residual Count of
blocks (¢r octets) remaining in'the transfer after it terminated. The Data Address varies in accordance with those modifiers
that had| been set.

8.1.4.3 Access key (Common) Parameter

This parameter shall be as described in ISO/IEC 9318-3.

8.1.4.4 Data address (common) parameter

This parameter shall be as described in ISO/IEC 9318-3.
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8.1.4.5 Transfer (common) parameter

This parameter shall be as described in ISO/IEC 9318-3.

8.1.4.6 Partition (common) parameter

This parameter shall be as described in ISO/IEC 9318-3.

8.1.4.7 Information Transfer Size Override Parameter

This parameter shall be as described in ISO/IEC 9318-3.

8.1.4.8 Master termination permitted parameter

This parameter shall be as described in ISO/IEC 9318-3.

Table 23 - Read parameters 31, 32, 35, 3A, 3C, 3E, 51, 52

@|1th|id|octet|{x/b|def Read parameters
M|{n+1|31 COMMAND EXTENT PARAMETER
01-04 Count
05-08 Data address
Sin+l1|32 RESPONSE EXTENT PARAMETER
01-04 Residual count
05-08 Data address
M|05 {35]|01-04 Access key parameter
B|n+1{3A Data address parameter
M|(04 |3C Transfer parametér
M|n+1|3E Partition parameter
M{n+1|51|01-04 Information\transfer size override parameter
M|01 |52 Master termination permitted parameter
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8.2 READ RAW DATA

8.2.1 Command packet

PKT |REF OP |COM OP |SLAV|FAC COMMAND
LTH| NO |CODE| MOD| MOD|ADDR|ADDR| PARAMETERS
01 2 3 4 5 6 through n

XXXX XxXxxXx 11 bbbb bbbb xx XX
7654 3210

||U— count U0=octet I=BIOCK
X (Dont Care)
[. O=DataBlock 1=PhysicalBlock
Direction O=Forward 1=Reverse

Figure 17 - Command packet for read raw data

8.2.2 Re¢sponse packet

PKT Echoed From MAJOR STATUS RESPONSE
LTH Command CODES TYPEICODE PARAMETERS
012345 6 7 8 through n

XXXX leeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 18 - Response packet for read raw data

8.2.3 D¢scription

The READ RAW DATA command reads data from theaddressee and transfers it to the master, regardless ¢f data errors
encount¢red in the read. An error shall be reported only if the data cannot be transferred because of a condition such as
the inabjlity to access the block, or if an unrecoverable slave or facility error (not associated with datj transfer) is
encountéred.

The operation starts at the location given“in the Data Address of the Command Extent parameter or a} the current
location, if implicit positioning is not Supported. When the addressee supports implicit positioning and positioning is
required| before the data can be accessed, the slave shall initiate the positioning operation. If the addressee does not
support implicit positioning, the master shall position the media explicitly, and the Data Address of the Command Extent
parameter shall be ignored by the slave. [See the SPACE BLOCK/FILE MARK command (7.1) and th¢ POSITION
CONTRPL command (7.2)_for details of the positioning operation.]

When the access is complete, the addressee shall execute the command on the number of sequentially addfessed blocks
or octety specified by the Count. If the Command Extent parameter is not appended to the command, one Hlock shall be
processefl starting-at\the current position. (The count modifier shall be ignored.)

8.2.4 Pz1rameters 31, 32, 35, 3A, 3C, 3E

8.2.4.1 Command extent (common) parameter

This parameter shall be as described in 8.1.4.1.
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8.2.4.2 Response extent (common) parameter

This parameter shall be as described in 8.1.4.2.

Table 24 - Read raw data parameters 31, 32, 35, 3A, 3C, 3E

@|1th|id|octet|x/b|def Read raw data parameters
M|n+1|31 COMMAND EXTENT PARAMETER
01-04 Count
05-08 Data address
Sin+1}{32 RESPONSE EXTENT PARAMETER
01-04 Residual count
05-08 Data address
M| 05 |35]|01-04 Access key parameter
B|n+1|3A Data address parameter
M|04 |3C Transfer parameter
M|n+1|3E Partition parameter

8.2.4.3 Access |key (Common) Parameter

This parametdr shall be as described in ISO/IEC 9318-3.

8.2.4.4 Data address (common) parameter

This parametdr shall be as described in ISO/IEC 9318-3.

8.2.4.5 Transfer (common) parameter

This parametgr shall be as described in ISO/IEC 9318-3.

8.2.4.6 Partitjon (common) parameter

This parametgr shall be as described in ISO/IEG-9318-3.

8.3 Reserved

For use only |n ISO/IEC 9318-3.

8.4 SEARCH

This commangl shall be'as described in ISO/IEC 9318-3.
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8.5 WRITE

8.5.1 Command packet

PKT |REF OoP |[COM OP |[SLAV|FAC COMMAND
LTH| NO |CODE| MOD| MOD|ADDR|ADDR| PARAMETERS
01 2 3 4 5 6 through n

XXXX XxxXx 20 bbbb bbbb xx XX

26684 22910
70—z T

{!&— Count 0=0ctet 1=Block

1 = Write Edit
O=DataBlock 1=PhysicalBlock
Direction O=Forward 1=Reverse

Figure 19 - Command packet for write

8.5.2 Response packet

PKT Echoed From MAJOR STATUS RESPONSE
LTH Command CODES TYPEICODE PARAMETERS
012345 6 7 8 through n

XXXX |eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 20 - Response packet for write

8.5.3 Description

The WRITE command transfers data from the master to the addressee starting at the position specified in the Data
Address|of the Command Extent parameter or at the current position, if implicit positioning is not supported by the slave.
When the addressee supports implicit positioning and positioning is required before the data can be accesped, the slave
shall inifiate the positioning operation. If the-addressee does not support implicit positioning, the master ghall position
the medja explicitly, and the Data Address of the Command Extent parameter shall be ignored by the slave. [See the
SPACE [BLOCK/FILE MARK command (7.1) and the POSITION CONTROL command for details of the positioning
operation.] The mode and direction. of the command shall be specified by the modifier octet.

If EMW|is detected during thelexecution of a WRITE in the forward direction,the command shall be terminated after the
current plock is written, and the appropriate status shall be presented to the Master. As long as the media|is positioned
at or beyond EMW, all forward write operations shall be terminated after the first block is written and thg appropriate
status shall be returned,to’/the Master. If PEOM is encountered during the execution of a forward write, the command shall
be termiinated andcthie appropriate status shall be presented to the Master. Data being written wherl PEOM was
encountgred may<not be recoverable. If the BOM is detected while writing in the reverse direction, the command shall be
terminafed, and<the appropriate status code shall be returned to the master in the command response.

ecified in the
the command
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8.5.4 Parameters 31-32, 35, 3A, 3C, 3E, 51, 52

Table 25 - Write parameters 31-32, 35, 3A, 3C, 3E, 51, 52

@[{1th|id|octet|x/b|def Write parameters
M|n+1 |31 COMMAND EXTENT PARAMETER
01-04 Count
05-08 Data address
Sin+1(32 RESPONSE EXTENT PARAMETER
01-04 Residual count
05-08 Data address
M|{05 |35(01-04 Access key parameter
B|n+1|3A Data address parameter
M| 04 (3C Transfer parameter
M|n+1|3E Partition parameter
M|n+1|51}01-04 Information transfer size override parameter
M|01 |52 Master termination permitted parameter

8.5.4.1 Command extent (common) parameter

This parametdr shall be as described in 8.1.4.1.

8.5.4.2 Respopse extent (common) parameter

This parametgr shall be as described in 8.1.4.2.

8.5.4.3 Acces§ key (Common) Parameter

This parametdr shall be as described in ISO/ITEC 9318-3.

8.5.4.4 Data address (common) parameter

This parametdr shall be as described in ISO/IEC 9318-3.

8.5.4.5 Transfer (common) parameter

This parametgr shall be as described in ISO/IEC 9318-3. This parameter shall be used to specify the actions to b
by the slave when writing to theZmedia. If this parameter is not present, the addressee shall verify the data imm

after it is writfen (i.e. "Verify"\is the default mode for tape).

8.5.4.6 Partitjon (commmon) parameter

This parametqr(shall be as described in ISO/IEC 9318-3.

c taken
cdiately

8.5.4.7 Information transfer size override parameter

This parameter shall be as described in ISO/IEC 9318-3.
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8.5.4.8 Master termination permitted parameter

This parameter shall be as described in ISO/IEC 9318-3.

ISO/IEC 9318-4 : 1990 (E)
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8.6 WRITE PATTERN

This command is identical to the WRITE PATTERN command described in ISO/IEC 9318-3 and the same requirements
shall be observed.

8.7 Reserved

For use only in ISO/IEC 9318-3.
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9 Combination commands

9.1 COPY

This command shall be as described in 9.1 of ISO/IEC 9318-3.

9.2 COMPARE SLAVE DATA

This com

9.3 C(

This com

94 Re

mand-shall be-as-desecribedin92-0f ISOAEC 9318 3.

ISO/IEC 9318-4 : 1990 (E)

MPARE DATA

served

For use ¢nly in ISO/IEC 9318-3.

9.5 Re

served

For use ¢nly in ISO/IEC 9318-3.

9.6 SH

This comnl

9.7 SH

This com

9.8 SH

This com

ADOW READ

ADOW WRITE

ADOW RESTORE

mand shall be as described in 9.3 of ISO/IEC 9318-3.

mand shall be as described in 9.6 of ISO/IEC 9318-3.

mand shall be as described in 9.7 of ISO/IEC"9318-3.

mand shall be as described in 9.8 of ISO/IEC 9318-3.
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10 Other transfer commands

The data transfer commands in this clause are used for specific functions other than typical read and write activity. In many
situations, these commands may be used to complement diagnostics. These commands by their very nature are either device
specific or vendor specific.

NOTE - It is recommended to refer carefully to vendor specifications as to the implementation of these commands.

10.1 READVERIFY

10.1.1 Command packet
PKT |REF | OP |COM | OP [SLAV|FAC COMMAND
LTH| NO |CODE| MOD| MOD|ADDR|ADDR| PARAMETERS
01 2 3 4 5 6 through n

XXXX XXXX

50 bbbb bbbb xx XX
7654 3210

Count 0=0Octet 1=Block
High Margin
0=DataBlock 1=PhysicalBlock
Direction O=Forward 1=Reverse

Figure 21 - Command packet for read verify

10.1.2 Respopse packet
PKT | Echped From MAJOR STATUS RESPONSE
LTH Ccpmmand CODES TYPE|CODE| PARAMETERS
0112 3 45 6 7 8 through n

XXXX eeeeq

10.1.3 Description

The READ V
slave or facili

When used w
extent is read

beeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 22 - Response packet for read verify

y’s error detecfion/correction scheme. Data is not transferred to the master.

ith tape, thiS command shall be used to verify data integrity on the media. Every PhysicalBlock wi
and the-erc/ecc is checked. If an error is detected, the operation is terminated, and the data addres

[ERIFY command-reads data from the addressee and verifies that the data is correct as determined by the

hin the
S in the

response exteft parameter identifies the block containing the error. The residual count may be used to determine the block

in error.

The operation starts at the location given in the data address of the command extent parameter or at the current location,
if implicit positioning is not supported. When the addressee supports implicit positioning and positioning is required before
the data can be accessed, the slave shall initiate the positioning operation. If the addressee does not support implicit
positioning, the master shall position the media explicitly, and the data address of the command extent parameter shall
be ignored by the slave. [See the SPACE BLOCK/FILE MARK command (7.1) and the POSITION CONTROL command
(7.2) for details of the positioning operation.]
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When the access is complete the addressee shall execute the command on the number of sequentially addressed blocks or
octets specified by the Count. If the command extent parameter is not appended to the command, one block shall be
processed starting at the current position. (The count modifier shall be ignored.)

If the Volume modifier in the parameters is set, the slave shall verify the entire volume.

The High Margin modifier, when set, indicates to the addressee that an error-detecting threshold lower than the normal
read threshold shall be used while executing the READ VERIFY operation.

No error correction or automatic error recovery procedures shall be performed while executing a READ VERIFY
command.

10.1.4 Pgrameters 31, 32, 35, 3A, 3C, 3E

Table 26 - Read verify parameters 31, 32, 35, 3A, 3C, 3E

@|1th|id|octet|x/b|def Read verify parameters
M|n+1|31 COMMAND EXTENT PARAMETER
01-04 Count
05-08 Data Address
S|(n+1|32 RESPONSE EXTENT PARAMETER
01-04 Residual Count
05-08 Data Address
M|05 [(35|01-04 Access key parameter
B|n+1|3A Data address parameter
M|(04 [3C Transfer parameter
M{n+1|3E Partition parameter

10.1.4.1 Command extent (common) parameter

This parameter shall be as described in 8.1.4.1.

10.1.4.2 Response extent (common) parameter

This parameter shall be as described in 8.1.4.2.

10.1.4.3 Access key (Common)Parameter

This pargmeter shall be ascdescribed in ISO/IEC 9318-3.

10.1.4.4 Pata address (common) parameter

This pargmetef shall be as described in ISO/IEC 9318-3.

10.1.4.5 Transfer (common) parameter

This parameter shall be as described in ISO/IEC 9318-3.
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10.1.4.6 Partit

ion (common) parameter

This parameter shall be as described in ISO/IEC 9318-3.

10.2 Reserved

For use only in ISO/IEC 9318-3.

10.3 READ FROM BUFFER
10.3.1 Command packet

PKT |REF OP |COM OP |SLAV|FAC COMMAND

LTH| NO |[|ICODE{ MOD|{ MOD|ADDR|ADDR| PARAMETERS

01 2 3 4 5 6 through n
XXXX XxxxX | 52 bbbb bbbb xx XX
7654 3210
Count 0=Octet 1=Block

0O=Diagnostic
0O=DataBlock
0=FIFO 1=LIFO

1=Recovery
1=PhysicalBlock

Figure 23 - Command packet for read from buffer

10.3.2 Resporjse Packet.
PKT | Echded From MAJOR STATUS RESPONSE
LTH Cammand CODES TYPE |CODE | PARAMETERS
012345 6 7 8 through n

XXXX eeeeeleeeeeee bbbb bbbb 0001 bbbb

10.3.3 Description

The READ FR
offset or the bl
specifies the n

When the Diag
WRITE TO B
octets from its

7654 3210 3210

Figure 24.- Response packet for read from buffer

ROM BUFFER command transfers the contents of the addressee buffer to the master beginning at th
imber of octets or blocks that are to be transferred to the master.

nosti¢/Recovery modifier is set to Diagnostic, the READ FROM BUFFER may be used in conjuncti
UEFER to test the addressee’s data buffer. The addressee shall transfer the specified number of bl

the master in
transferring da

internal buffer to the master. The Fifo/Lifo modifier shall be ignored, and all data shall be transfe

pck address contained in the Data Address of the Command Extent parameter. The Command Extent]

c octet
Count

n with
cks or
rred to

ta at an octet from zero equal to the value contained in the Command Ext

Clet, the addressee sha

ent Data Address field.

begin
If the

modifier is set to Block, the addressee shall transfer data at the specified block address. In both cases, the addressee shall
transfer the number of octets or blocks specified in the Command Extent Count field.

When the Diagnostic/Recovery modifier is set to Recovery, the READ FROM BUFFER command shall be executed in
a manner similar to a normal read, except that the read is limited to data contained in the addressee data buffer. When
present, the Data Address field of the Command Extent specifies the block address at which the addressee is to begin the
transfer. The Command Extent Count field specifies the number of octets or blocks the addressee is to transfer.
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If in the Recovery mode the Octet/Block modifier is set to Octet, the addressee shall transfer, starting at the Data Address,
one block of data or the number of octets specified in the Count, whichever is less. If the addressee transfers an entire
block of data without exhausting the Command Extent Count, the command shall terminate with Incomplete Status and
a residual count in the Response Extent parameter.

If the Octet/Block modifier is set to Block while in the Recovery mode, the addressee shall transfer, starting at the Data
Address, the number of blocks specified in the Count. If transferring in block mode the addressee reads a block whose
length is not equal to the addressee’s currently defined block length, the command shall be terminated with Incomplete
status and a residual count in the Response Extent parameter.

the start
not cont,

address (
Extendeq

is exha

u
set to Lj

master
proceed,

the Count exceeds the block size). In either FIFO or LIFO mode, all octets within a\block are transferred

such tha
the mast
FIFO or

If the Datta Address field is present in the Command Extent parameter and\the READ FROM BUFFER com

executed|
be used
or "rever

Whether|
addresse
terminat

If the cg
comman

10.3.4 Parameters 31, 32, 35, 3A, 3E, 50

ng read position in the absence of the Data Address field of the Command Extent. If the Commang
hin a Data Address and the FIFO/LIFO modifier is set to FIFO, the addressee shall start ¢he tr
f the next block to be transferred between the data buffer and the media as reported in the REPOR]]
Position parameter. The addressee shall continue to the transfer in FIFO order until the Command
ted (or to the end of the block if in Octet mode and the Count exceeds the block size)If the FIF(
FO, the addressee shall begin the transfer at the block address of the next block torbe transferred
nd the addressee as reported in the REPORT POSITION Extended Position ‘parameter. The

transferring blocks in LIFO order until the count is exhausted (or to the end,of the block if in Oc

the octet having the lowest offset from the origin of the block is transferred first. As blocks are
er, the addressee buffer pointers shall be adjusted such that a succeeding’READ FROM BUFFER
LIFO mode will transfer the next sequential block.

in the Recovery mode, the addressee begins reading at the specified block address. The FIFO/LIFO
by the addressee to determine whether to increment or decrement the block address pointer (i.e., 14
se” through the data buffer).
or not an addressee stores special control characters in the data buffer is implementation depe

bd with the appropriate status and a residual count in the Response Extent parameter.

mbination of the Data Address and the ‘Count in the Command Extent exceeds the addressee by
i shall be rejected by the addressee with-Command Exception status.

Tablé 27 - Read from buffer parameters 31, 32, 35, 3A, 3E, 50

b

ved to specify
Extent does
ansfer at the
I POSITION
Extent Count
D/LIFO bit is
between the
ransfer shall
et mode and
the master

b
ansferred to

command in

and is being
odifier shall
rad "forward"

ndent. If the

b encounters a tape mark during the execution of:a READ FROM BUFFER command, the command shall be

ffer size, the

@{1th|id|octet|x/b|def Read from buffer parameters
M|n+1 [37 COMMAND EXTENT PARAMETER
01-04 Count
05-08 Data address
Sn+1}32 RESPONSE EXTENT PARAMETER
01-04 Residual count
05-08 Data address
M| 05 |35{01-04 Access key parameter
BTm+i3%& Pata—address parameter
M|{n+1|3E Partition parameter
M| 03 |50 01 Buffer address parameter
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10.3.4.1 Command extent (common) parameter

10.3.4.2 Response extent (common) parameter

This parameter shall be as described in 8.1.4.2.

10.3.4.3 Access key (Common) Parameter

This paramet¢r shall be as described in ISO/IEC 9318-3.

10.3.4.4 Datal address (common) parameter

This paramet¢r shall be as described in ISO/IEC 9318-3.

10.3.4.5 Partition (common) parameter

This parametgr shall be as described in ISO/IEC 9318-3.

10.3.4.6 Buff¢r address parameter

This parametgr shall be as described in ISO/IEC 9318-3.

10.4 READ FACILITY DATA TO BUFFER

This commangl is identical to the READ FACILITY DATA TO BUFFER command in ISO/IEC 9318-3 and the same

requirements phall apply.

10.5 REAID PHYSICAL DATA AND ECC

The READ PHYSICAL DATA AND ECC command for Magnetic Tape Drives is functionally identical to the[READ

PHYSICAL DATA AND ECC command described in ISO/IEC 9318-3 and the same requirements shall apply.

10.6 READ PHYSICAL-HEADER

With the exception of the Direction modifier, this command is functionally identical to the READ PHYSICAL HEADER

command des¢ribed inJISO/IEC 9318-3 and the same requirements shall apply.
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10.7 READ IPL

10.7.1 Command packet

PKT |REF
LTH| NO
01

OP |COM
CODE| MO
2

OP |[SLAV
D| MOD|ADDR
3 4

FAC COMMAND
ADDR| PARAMETERS
5 6 through n

XXXX XXXX

56 bbbb bbbb xx

7654 3210

XX

ISO/IEC 9318-4 : 1990 (E)

10.7.2 Response packet

Figure 25 - Command Packet for read ipl

01

PKT Echoed From
LTH Command

2345

MAJOR STATUS RESPONSE
CODES TYPE|CODE PARAMETERS
6 7 8 through n

XXXX €eeeeeeeeeee bbbb bbbb 0001 bbbb

10.7.3 Description

Read IPL} (Initial Program Load) causes the first block of IPL data to be transferred to the master. Typical
the Read|IPL command shall cause the slave to initialize itssposition and to access Block 0 in the forward
the addrassed facility. When the access is complete, the addressee shall transfer one block of data to the
command may not be chained from any other command @and always executes from the default data partition

7654 3210

3210

Figure 26 - Response packet for read-ipl

10.8 READ PHYSICAL HEADER AND-ECC

With the exception of the Direction modifier, this command is functionally identical to the READ PHYSICA]
AND ECC command described in ISO/IEC 9318-3 and the same requirements shall apply.

10.9 WRITE TO BUFFER

This comnand is identicalto the WRITE TO BUFFER command in ISO/IEC 9318-3 and the same requir

apply.

10.10 WRITE BUFFER TO FACILITY

y, receipt of
direction on
master. This

. HEADER

ements shall

This command is identical to the WRITE BUFFER TO FACILITY command in ISO/IEC 9318-3 and the same
requirements shall apply.
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10.11 WRITE PHYSICAL DATA AND ECC

With the exception of the Direction modifier, this command is functionally identical to the WRITE PHYSICAL DATA
AND ECC command described in ISO/IEC 9318-3 and the same requirements apply.

10.12 WRITE PHYSICAL HEADER

With the exception of the Direction modifier, this command is functionally identical to the WRITE PHYSICAL HEADER
command described in ISO/IEC 9318-3 and the same requirements apply.

10.13 LOAD SLAVE IML

This commang is identical to the LOAD SLAVE IML command in ISO/IEC 9318-3 and the same requirements|apply.

10.14 ERASE

10.14.1 Command packet

PKT |REF OP |COM OP |SLAV|FAC COMMAND
LTH| NO [[CODE| MOD| MOD|ADDR|{ADDR| PARAMETERS
01 2 3 4 5 6 through n

XXXX XxxxX| 67 bbbb bbbb xx XX
7654 3210

Count 0=Octet 1=Block
0=Security Erase l=Gap-Erase

Gap O=Short 1=Long
Direction O=Forward 1%=Reverse

Figure 27 —~Command packet for erase

10.14.2 Resppnse Packet

PKT Echped From MAJOR STATUS RESPONSE
LTH cpmmand CODES TYPE'CODE PARAMETERS
0112 345 6 7 8 through n

XXXX eeeepeeeeeee bbbb, bbbb 0001 bbbb
76543210 3210

Figure 28 - Response packet for erase

10.14.3 Description

The ERASE command instructs the addressee to erase a gap beginning at the current tape position and extending beyond
EMW (security erase) or to erase a gap of specified length beginning at the current location, depending on the command
modifier.

When a Gap Erase is indicated by the erase modifier, the Gap modifier specifies the method to be used in calculating the
gap length. When the Gap modifier is set to 0, the gap length shall be equal to the length of tape required to record the
number of octets or blocks specified in the Command Extent Parameter Count. If the Gap modifier is set to 1, the gap
length shall be equal to the length produced by multiplying the Erase Multiplier by the minimum gap length. When
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