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1L
—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 také 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 %-ofithe national bodies casting
a vote.

International Standard ISO/IEC 9318-4 was prepared 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: Device -generic command set for magnetic and optical disk drives
— Part 4: Deyice 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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ntroduction

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((IPT), 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 fmanufacturers) to
limit the increasing costs in hosts associated with changes in peripherals.

The first five clauses of this part of ISO/IEC 9318-4 containvtatcrial that is useful
across all classes of device that the device-generic command)sets can support. Clauses
6 to 12 are oriented to particular device classes and in.this document these clauses are
intended for use with Magnetic Tape Drives.

Clause 1 describes the scope

Clause 2 lists the normative references

Clause 3 provides descriptions of conventions

Clause 4 describes the Environment of Use and projected application areas.
Clause 5 describes the Message Packet structure used for commands and responses.
Clause 6 describes Control commands.

Clause 7 describes Position commands.

Clause 8 describes the most generic Transfer commands.

Clause 9~ describes the Combination Transfer commands, which require a minimum
of two sets of extents.

) +6—describesthe-otherFramsh tswhric : ”

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 of
ISO/IEC 9313

The physical,
with ISO/IEC
on driver and

The purpose

SO/IEC 9318 describes the Logical Level 3 (generic level) Interface for tape drives:-Se
-1 for an explanation of the levels.

clectrical, and configuration characteristics and the transmission protocol of this'interface
9318-1. The interface is capable of handling data rates from 0O to at least 10-Moctets/s per s
receiver classes.

bf this part of ISO/IEC 9318 is to facilitate the development and utilization of an intelliger

permits the interconnection of multiple peripheral types such as disk, tape, communications, to a contr

This part of ]
Interface (IPI

This part of I
Peripheral In

The intent of
a "function-g
communicatig
device-specifi

To accomplis

SO/IEC 9318 does not replace any existing standard, but it dees complement other Inte
standards (see clause 2).

bO/IEC 9318 provides a definition of the device-generie.portion of a family of standards call
erface (IPI), a high performance, general-purpose¢.parallel peripheral interface.

the IPI is to isolate the host (CPU), both hardware and software, from changes in periphg
eneric' command set to allow the connection of multiple types of peripherals (disks
ns). To smooth the transition from the current methods to the generic approach,

t command sets to aid in bridging the(gap between the two approaches.

h this set of goals, the design of-the IPI includes device-spccific and device-generic cor

utilizing a cojnmon physical bus. The devicesspecific command set provides

- device-or
- timing cr
lower dey

The device-gd

- host/devi
logical d4
timing in

ented control;

physical data addressing;

tical operations;
ice cost.

neric command set provides a higher level of functionality and portability. It includes

be independence;
ta addressing;

e clause 6 of the

hire in accordance
econd, depending

t interface which
pller.
ligent Peripheral

cd the Intelligent

rals by providing
printers, tapes,
the IPI supports

hmand sets, both

dependence;

command

queuing capability.

A system is not restricted to the use of one level of command set or the other. It is possible that both levels of command
sets will be utilized with a given system’s architecture to balance such parameters as system performance, cost, and
peripheral availability. It is also possible for the host to provide for the migration from device-specific to device-generic
levels while still retaining the same physical interface.
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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
- Part 1: Physical Level.

ISO/IEC 9318-3: 996—fnformation Technology ~ Intelligent Peripheral TAterace

- Part 3: Device Generic Command Set for Magnetic and Optical Disk Drives.

1) To be published.
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3 Definitions and Conventions

3.1 Definitions

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 beginning of media (BOM): The beginning of the default data partition. This media position is usually marked by
some physical (not recorded) marker on the medium. The marker is detectable by a facility and allows the tape to be

automatically [positioned at the beginning of the default data partition and to be properly positioned t0

the default d

NOTE - Certain
partition (Beginn

3.1.3 end-of-
recording are:

NOTE - Certain|
partition (End-of}

3.14 end of
3.1.5
overcome me
medium.

3.1.6 file mai

3.1.7 forward

erase g];

a partition when rewound. The implementation of the BOM marker is defined in the(ven

ISO Information Processing Systems standards contain physical requirements for the position of the\BOM mark

ng-of-Tape (BOT) marker on reel-to-reel tape).

media warning (EMW): Usually a physical marker on the medium that indicates the er
4 of a partition.

ISO Information Processing Systems standards contain physical requirements for the pesition of the EMW mark

Tape (EOT) marker on reel-to-reel tape).

ile: A mark recorded on the medium to mark the end of adfile"detectable by a facility.

p: The physical sections of the medium that contain nd{recognizable data. An Erase Ga
ia defects by extending an interblock gap such that the next recorded element occurs past
k: See tape mark.

motion: The tape motion logically progéeding from BOM toward Physical End of Media

3.1.8 ID burst: A burst of special recorded data that may be used by the facility to identify the recording

of data writte
attribute of a

3.1.9 interblo
elements (i.e.
recorded elem

3.1.10 partiti
data area, CE

A partition

ck gap: A physical section-of the medium that contains no recognizable data and separates 4

PhysicalBlocks and file marks). Interblock gaps are automatically introduced by a facility
ents without explicit\daction by a master.

bn: This term defines a recording area that may be logically addressed. A partition may be s
area, IML area) or may be master defined (e.g., an addressable set of contiguous blocks with

dwolume and that may or may not be removable. Typically, such partitions may be used

y bewdefined to exist within a tape volume by the slave, the master, or both. Since {
removable, such a\partition will be removed with the volume. A slave or facility may define other partif

a
associated wi

the beginning of
or specification.
er in the default data

d of the normal

er in the default data

b may be used to
the defect on the

(PEOM).

format or density

h on the medium - usually occurring as the first recorded element on a volume. The ID Burst content is an
volume and not considered part of any partition.

ndjacent recorded
between adjacent

ave defined (e.g.,
in the data area).

ape volumes are
ions that are not
for Maintenance

partitions as defined 1 ISO/IEC 93T8-3, but are not limifed 10 Such usc.
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3.1.11 PhysicalBlock: 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 impossible (i.e.,
data cannot be written or the medium cannot be positioned ).

3.113 reverse mption: The tape motion contrary to forward motion (i.e., logical motion from PEOM towdrd BOM).

3.1.14 tape mark: A recorded element on the medium, not containing data that is used to separate Or ‘Othefwise identify
groups of DataBlpcks on the medium. The most common tape mark is known as a file mark.

3.1.15 volume: A removable entity of tape media.
3.1.16 write prot¢ct: An attribute of a tape volume, usually requiring some physical sensing)by a facility, indicating whether

the facility is alloyed to write data on the medium. When a volume is write protected,.the facility is prevented from writing
on the medium.

3.2 Conventions

In this part of ISO/IEC 9318, certain terms that are proper names of signals are printed in uppercase to gvoid possible
confusion with other uses of the same words (e.g., ATTENTION IN). Any lowercase uses of these words haye the normal
English meaning.

A number of conflitions, sequence parameters, events, EngliSh text, states or similar terms are printed with the first letter
of each word in yppercase and the rest lowercase (e.g., I, Out, Selective Reset, Bi-directional, Bus Contrpl, Operation
Response). 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 Drives) shall
apply to this part of ISO/IEC 9318, plus the information provided in the following subclauses. To assist the user, the
equivalent subclauses of ISO/IEC 9318-3 are given in parenthesis. Only the subclauses which have complementary
information are included here.

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

Tape Physic,

1Blocks may be fixed or variable In the case of fixed Phyei(‘alRlnrlm, the block size

may be preset in

manufacture
shall pad to t
Once recordd

A slave/facility that adds padding octets shall be capable of removing such padding whien the P

subsequently

Tapes that re

The master may record multiple equal length blocks by setting the block size with the OPERATING |

and transferr
data to fill th|
master does

PhysicalBlocK.

Facilities ma

g block. Variable PhysicalBlock Size is not an attribute of the $olume (or the partition, if

pr may be specified by the master using the OPERATING MODE command. A tape reco
he end of the block if the master does not supply enough information in a transfer comman
d, the size of fixed PhysicalBlocks shall become an attribute of the volume (or partifion,

read and thus may require some control information to be added to the PhysicalBlock co

cord variable PhysicalBlocks shall record blocks of any size within th€ bounds reported i

ng data. However, it is then the responsibility of the master to pad any blocks that do ng

rding fixed blocks
1 to fill the block.
f applicable).

hysicalBlocks are
ntents.

1 ATTRIBUTES.
MODE command
t contain enough
hipplicable). If the

not transfer enough information to fill a variable PhysicalBlock, the addressee shall record a short

PhysicalBloc

The relationship between PhysicalBlock and DataBlock size, is not fixed, the DataBlock being the mast

preference.
multiple of t

4.2 DataB

DataBlock sij
confused with
transfer Com

4.3 Extent

The general g
when reading
determine in

5 (4.4.3 of ISO/IEC 9318-3)

y be implemented to record PhysicalBlocks of thesexdct size specified by the master o
size plus some control information (e.g., data plus a block numbering field).

r may record the

er-defined unit of

epending on addressee implementation, DafaBlock size may be the same as PhysicalBlodk size, an integer

¢ PhysicalBlock size, or a non-integer multiple.

ocks (4.4.2 of ISO/IEC 9318-3)
Burst Size) until changed by the ATTRIBUTES or OPERATING MODE command or ov|

mand Extent parameter (when transferring in Octet mode).

efinition ef an extent applies to tape. However, a slave/facility may have no method for kn

advance of beginning data transfer whether all blocks can be transferred to the medium.

e is not an attribute of a(vglume or a partition. It specifies the master-to-slave transfer upit size (not to be

erridden in a data

bwing in advance,

, that jall blocks defined for an extent are present. When writing, the slave/facility may not be able to

Thus, Command

Exceptions re

sultingfrom-detection-of an—invalid dataextentareinfrequent———————————————————————

The Incomplete Major Status is used in most instances instead of Command Exception with indications such as File Mark,
End of Media Warning, and the like, indicated in the Incomplete parameter.
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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 volumes are removable, the partition concept is extended for tape to include semi-permanent storage areas
(other than the medium) associated with a volume, that may be retained in the slave/facility. Such areas may contain IML

data for the slave/facilily, usage/error information for the slave/facilily, and the liKe. Slaves/facilities shall supp
data partition on the storage medium. Other partitions and their location, Partition ID, size, and the like(if
defined by the vendor.

Each partition residing on the medium shall define a BOM, an EMW, and PEOM. All operations‘telated t
shall operate withiin this defined storage space. Tape slaves/facilities typically perform no data. fransfer ope
in the process of making a transition between partitions.

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 storiig blocks when a write erroj
lack of such alternpate data areas is assumed in this part of ISO/IEC 9318, FOr ‘performance reasons, various
error recovery in t
in disk processing

One method for grror recovery common in tape data processing €rases the area of the medium in which t
detected and rewiites the block farther down the medium, but,within the same partition; the process may
multiple times in pn attempt to write an acceptable quality block.

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

Tape position shajl be maintained relative to thelast position operation or BOM within a partition (i.e., th
static between opgrations). Owing to the pserof this positioning method, a new relative position shall bg
whenever a partition transition is made. This“and other performance-related issues prevent tape devices fro
rapid partition trapsitions common in discs. The use of partition parameters is, therefore, redefined here to
with tape operatigns.

Partition transitigns define a semi-permanent state change similar to a physical volume change. Once 1

1

ort a default
hny) shall be

D a partition
ations while

occurs. The
methods of

he general vicinity of the original error have been implemented as opposed to block reallocation common

he error was
be repeated

e medium is
t established
making the
e consistent

he partition

transition has beep ordered by-issuing a command with a partition parameter appended, all subsequent commands shall

execute in the spgcified partition. This condition shall persist until the master explicitly changes the partitiq
a command with a|partition parameter appended. Chains to commands containing a Partition parameter shall
to operate in a partition other than the default partition. Such command chains shall not be precluded

n by issuing
not continue
by the tape

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

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

persist in the new partition.
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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 "read ahead" from the medium or data waiting to be written to the medium. When performing a write, a slave/facility
capable of storing multiple blocks in the data buffer may:

a) Transfer 3n 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 subsequgntly encountered
while attgmpting to record the data on the medium, the addressee shall generate an Asynchronous [Response Packet

the master of the failure. The master may then use the REPORT POSITION e¢ommand to determine the

number aphd addresses of the data blocks remaining to be fixed to tape. Unwritten data may then be r¢covered by using

R E ST TYTIYENTS

FROM BUFFER command.

or, alternativly:

b) Transfer an operation response indicating Successful status to the master.only when all of the write data has been
successfully written to the media. If an unrecoverable error occurs, anywhere in this process, then the operation
response [command completion) indicates the error to the master as usual. The Master may then be able to determine
the medig position from the CRN in the response packet, or it may have to issue a REPORT POSITION command.
The mastgr may then cause the addressee to clear the buffer céntents, and may reissue the data that was not written
on the mgdia to the same or different media. This alternative{may be useful in journalling applicatjons in which the
performapce degradation of true synchronous mode due to-multiple repositions is unacceptable. Npte however that
implemerftations that use this alternative must carefully ‘consider the impact of the depth of their fommand queues
on the ugable size of their data buffer. Note also thatthis alternative combined with the supressjon of Operation
Responsas on Successful is almost equivalent to alternative a) above.

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

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

Tape slaves/facilities that proyide) the asynchronous buffer mode described shall also support a synchronous mode of
operation tha} may be controlled by the master (i.e., the addressee shall be capable of disabling the data puffer). Enabling
and disabling [the data buffer\is accomplished using the ATTRIBUTES and OPERATING MODE commands. In addition,
a master may|instruct afiaddressee, operating in the asynchronous mode, to synchronize its buffer and media position by
issuing a PO§ITION-CONTROL command with the Synchronize bit asserted.

Device Generic Command Set for Magnetic Tape Drives 7


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

ISO/IEC 9318-4 : 1990 (E)

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

parameter.

4.9.3 Normal dath operation completion

After successful completion of a read, write, or space operation, the medium shall be logically positioned t¢ process the

next recorded element in the same direction as the previous operation.

4.9.4 Abnormal data operation completion

After a read or write error, and any automatic error recovery has.been performed, the medium shall be poditioned such
that the recorded jelement that caused the exception can be read in a direction opposite from that which wds used when

the exception occyrred.

4.9.5 Normal posjtion operation completion

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

specified recorded| element.

4.9.6 Abnormal ppsition operation_¢ompletion

If an error is det¢cted while performing a position operation to a specific recorded element, the final pogition of the

medium shall be gs defined in“the vendor specification.

4.9.7 Tape mark fletected

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

operation.
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4.9.8 BOM detected (reverse operations)

After detecting BOM while reading, spacing, or positioning to a specific recorded element, the medium shall be positioned

to process, in

the forward direction, the first recorded element after BOM.

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

4.9.9 EMW detected

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

descriptions.

4.9.10 PEOM

If PEOM is d
specification

410 Comn

Where possib
a command

have been ap
(usually an Q
commands).

[ detected

e.g., the media may have left the tape path).

hand usage

When a comipand that is common to disk and tape is used quite differently by the two media, a compl

the command

Some unique

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

commands are required for tape and their'complete descriptions are found in the clauses

etected while moving the media in a forward direction, the position of the medium’is defifed in the vendor

e, the tape commands have been defined to be identical to the disk’‘commands, and in the cJauses that follow
ay be named with a reference to the disk command. In the, disk’description, any minor exceptions for tape
bended to the disk text and clearly noted as applying to tap¢. The disk text may also indi¢ate certain items
pcode Modifier bit) not used for disk (i.e., the Reverse direction modifier in some transfer and position

bte description of

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.
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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 command is identical to the FACILITY OPERATION command described in ISO/IEC 93183 and the same
requirements [shall be observed.

6.3 ATTRIBUTES

6.3.1 Commgnd 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 Xxxxx| 02 bbbb bbbb xx XX
7654 3210
{_ Bits 0, 1, 3 hayve éncoded 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 Echped From MAJOR/ STATUS PARAMETERS
LTH Cpmmand CODES TYPE|CODE
0123 45 6 7 8 through n

XXXX eeeepeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 2 - Response packet for attributes

6.3.3 Description

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

The operating mode of ATTRIBUTES is determined by the opcode modifier, which allows the master to Initialize, Report,
Restore, Load, or Save the addressee attributes. The modifiers are mutually exclusive.
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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.
NOTE - These attributes may not represent a valid configuration.

€) Restore: [This allows the restoration of saved attributes. At power on, slaves and facilities shal| perform an
automatid Restore. If no attributes have been Saved by the master, the Restore values shall be a valid configuration
of the Inijialize attributes.

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

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

When the Initiali
transmitted with

irameters are
all attributes.

ze or Restore modifiers are set, the addressee acts upon all attributes. Similarly, if no p4
he command packet when the Report or Save modifiers are sel,the addressee acts upon

If the master wis

Request Parm pa

The master and
column), or are ¢
attributes, and by
are common.

If a master wish
ATTRIBUTES c¢
factory values. Th
parameters of int

The master can change the Attributes paraméters by issuing an ATTRIBUTES command with the Load or §

set, and thus inst

If the master doe

If the master wishes the new-values to be kept beyond Power Off, and Restored by the slave after Power

modifier is set.

rameter), with the Report, Load, or Save modifiers.

nes to be selective about attributes to be effected, it shall(provide a list of the parameterq

blave either have paramcters that are unique to each other (so indicated by either M o
bmmon to both (indicated by "B" in the @ columfy):"Common parameters are used by the s
the master to modify attributes. A consistent sequence is necessary to properly manage pa
es to find out the Initial settings. of ‘the slave (rather than the Restored settings),
€ master issues an ATTRIBUTES command with the Report modifier set, to look at the
erest.

uct the slave to act upon the new values.

b not wish the new-values to be kept beyond Power Off, the Load modifier is set.

The master can

e the Restore modifier to have the slave return to its previously Saved values.

IDs (via the

[ S in the @
ave 1o report
rameters that

it issues an

pbmmand with the Initialize modifier\set. The slave shall set the Attributes parameters t¢ their initial

[parameter or

bave modifier

On, the Save

Some of the attribs

egrated slave

and facility, both slave and facility apply. For this reason it is impssible t ne attributes as belonging to either
slave or facility unless the configuration of intended use is known. Therefore, all attributes are shown as being relative to
the addressee, even though some may be specifically slave oriented, and others may be specifically facility oriented.

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

On facilities that support more than one type of partition, the Partition Parameter shall precede every set of attribute
parameters for that partition. In this manner, every partition is described by a group of succeeding attribute parameters

12
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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 need for three types of memory to completely manage Attributes:

a) Permaner
Attributes

exclusive

b) Semi-pen]:‘anent:

contents

Attributes

¢) Current:
may be cli

To retain Attributes, permanent memory shall be used; to retain Attributes changed by the master,

memory shall

The following
a) Report: T
with all at
Attributey.

b) Load: Thi

I

contents ¢

the conte

c) Save: If t

The following

a) Initialize:

b) Restore:

¢) Save: If n

t: This memory contains all of the attributes as defined by the manufacturer and-the
may be capable of being supported by the slave).

At the point of manufacture, these values are set to a valid combination(of the initia
ay be replaced by the master performing a Save. The slave uses the contents of this m
at power on, or under command of the master when the restore modifiep is set.

After power on, the contents are the same as semi-permanent memoxry;.that is, restored. Indi
anged by the master performing either a load, or a save with parameters.

be used.

modifiers permit operations upon individual Attributes:

he current memory contents are reported to_the master. If no parameters are appended, th
(ributes (which can be a very large length).“The Request Parms parameter may be used to sp

b modifier requires that parameters be appended for attributes that may be modified. The s
ts of the designated parameters‘in-Current memory with the ones in the command paramg

is modifier has associatcd-'parameters, the command is executed in the same manner as
f Current memory shall be/written into Semi-Permanent memory.

modifiers are those-that operate upon all changeable Attributes:

Vo paranieters are accepted. The contents of Semi-Permanent memory are written into the

initial value of

. The initial attributes may not be set to a valid configuration (e.g., two features that are mutually self-

1 Attributes. The
Emory to restore

vidual Attributes

semi-permanent

e slave responds
ecifically identify

ave shall replace
ter list (if valid).

h Load, then the

No parameters.are accepted. The contents of Permanent memory shall be written into Cyrrent memory.

Current memory.

b parameters are appended, the contents of Current memory are written into Semi-Perma|nent 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 parameters [Shall be as described 1n ISO/TEC 9318-3.
6.3.4.2 Parameters 51-58

6.3.4.2.1 Size ofcipe datablocks parameter
This parameter tains an unsigned binary number specifying the size of the datablecks currently set in tHe addressee.
The master may upe this parameter to set the datablock size in the addressee.
6.3.4.2.2 Size of tape physicalblocks parameter

This field contains|an unsigned binary number specifying the size of the physicalblocks currently set in the adressee. The
master may use this parameter to set the physicalblock size in the addtessee.
6.3.4.2.3 Variable|datablock sizes supported parameter

The first field confains an unsigned binary number specifying the smallest value of a range of datablock sizes) The second
field contains an upsigned binary number specifying the {argest value of the range supported. The third field is|an unsigned

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

If more than one fange is supported, these thrée fields are repeated as many times as required.
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Table 2 - Attributes parameters 51-58

6.3.4.2.4 Vai

The first fielg contains an unsigned binary number specifying the smallest value of a range of Physicz

second field (
unsigned binj

If more than

6.3.4.2.5 Fix

The first fiel

supported, thlis field is repeated.as many times as needed.

6.3.4.2.6 Fix

@|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 times) as needed
n-3:n Increment size
S|n+1|57 FIXED DATABLOCK SIZE(S) SUPP@ORTED
01-04 Block size (first) répeated as many
n-3:n Block size (last) times as needed
S|n+1|58 FIXED PHYSICALBLOCK SIZE«{S) SUPPORTED
01-04 Block size (first) repeated as many
n-3:n Block size (last) times as needed

iable PhysicalBlock sizes supported parameter

ontains an unsigned binary number specifying the largest value of the range supported. Th

1Block sizes. The
e third field is an

iry number that specifies the increment-by which the block size may be increased from snjallest to largest.

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

ed DataBlock size(s) supported parameter

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

ed PhysicalBlock size(s) supported parameter

The first field contains an unsigned binary number specifying the PhysicalBlock size supported. If mor
supported, thisdield is repeated as many times as needed.

than one size is

e than 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 5SB-5D
These parameters shall be as described in ISO/IEC 9318-3.

Table 4 - Attributes parameters 5B-5D

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

6.3.4.5 Parameter| SE - Multi-port characteristics

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

6.3.4.6 Parameter| 61 - Transfer rate

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

6.3.4.7 Parameters 64-65

Table 5 - Attributes parameters SE-65

P [1th|id|octet | x/b|def Attribute Parameters
B|n+1|5E Multi-port characteristics

5109 (61 Transfer rate (octets/second)

515 [64 Physical interface attributes parameter
5 |n+1 (65 Addressee configuration parameter

6.3.4.7.1 Physical interface attributes parameter

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

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 parameter 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 slave configquration (bit significant)
S|n+1|67 Slave configuration (fields)

6.3.4.10 Parameter 68 - Facilities attached to slave

Table 7 - Attributes parameter 68

@]1th|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 parametef has been defined as "Both” for the purpose-of commonality. However in the Tape situation) a Master would
not normally gpecify this parameter.

6.3.4.11 Parameters 69-6A

6.3.4.11.1 Parpmeter 69

This parametef is reserved.

6.3.4.11.2 Command supported parameter

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

Table 8 — Attributes parameters 69-6A
@|1th|id|octet|x/b|def Attribute Parameters
S{n+1|69 reserved
S|n+1|6A Command supported

Device Generic Command Set for Magnetic Tape Drives 17
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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

6.3.4.13 Paramet

6.3.4.13.1 Request parm parameter

This parameter sh

6.3.4.13.2 Parm 1

This parameter sh

6.3.4.14 Paramet

This parameter sh

6.3.4.15 Paramet

This parameter sH

6.3.4.16 Paramet

ers 70-71

Llength parameter

@|{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)

ers 6C-6D

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

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

er 6E - Slave reconfiguration (bit significant)

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

er 6F - Slave reconfiguration (fields)

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

Table 10 - Attributes parameters 70-71

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

B|05 |70|01-04 Size of data buffer blocks

S|in+l|71 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
m=77% u'd'rgest—b-]:ct'k—siz.c times—as—meeded
n-3:n Increment size

18
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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

18-4 : 1990 (E)

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 than one range is supported these three frelds are repeated as many trmes as requrred If the Data Buffer Block

size is fixed,

6.3.4.17 Parhmeter 72 - Tape characteristics (bit significant)

a) Supp

ression of repositioning: This bit indicates that any repositioning activity that ‘may be requ

operdting conditions can be suppressed.

b) PhysicalBlock: This bit, when set, indicates that the addressee is capable of operating in a "Fix

¢) Varigble PhysicalBlock: This bit indicates that the addressee can accept PhysicalBlock sizes of

Mast

d) Data
are t

€) Mult
than
size i
are n

T, up to the maximum block size specified in the Variable PhysicalBlock Size parameter.

e same size as the PhysicalBlocks.

ple of PhysicalBlock: When set, this bit means that the addressee will accept DataBlock si

t multiples of the PhysicalBlock size shall be rejected.

$ reported as zero.

red under normal

cd Block" mode.

any size from the

locks same as PhysicalBlocks: This bit informs the Master that the addressee will only accept DataBlocks that

ves that are larger

the PhysicalBlock size in increments equal in size.to whole PhysicalBlocks. To illustrate - if{the PhysicalBlock
5 set to 256 octets, then the DataBlock size may be 256 or 512 or 768 or 1024 etc. Any D4taBlock sizes that

f) DataBlock non-multiple of PhysicalBlock: This bit indicates that the size of the DataBlock may be of any size with
no regard for the size of the PhysicalBlock: In cases where the DataBlock size results in a PhysicalBlock that is not

com

characters, unless the External fill ¢haracter- bit is set.

g) Fill ¢haracter supported: This~bit indicates that the fill characters specified by the set Att

parar
filled

Device Generic

with data while in"the Fixed PhysicalBlock mode.

letely utilized the Facility will fill‘the remainder of the incomplete PhysicalBlock with venddr- unique padding

ributes command,

heter SA Pad with fill ‘characters, will be used by the Facility to fill all PhysicalBlocks that gre not completely

Command Set for Magnetic Tape Drives
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Table 11 - Attributes parameter 72

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

o

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
Automatic error recovery
Data buffer
Str i
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 OFHNWPRARULOANORNWRAURNORNWERUON

[=,]
|

h) Automatic error recovery: This bit indicates that the Facility is.capable of performing Automatic (unasgisted by the
Master) Erfor Recovery according to a vendor-unique Error)Recovery algorithm.

i) Data buffer: The presence of this bit indicates that the‘addressee has a Data Buffer available. The data buffer size
is reportedfin the Addressee Configuration parameter (ID 65).

j) Streaming tape: When set, this bit informs the"Master that the attached addressee is capable of operpting in the
streaming rhode.

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

NOTE - Start{Stop and Streaming are nofimutually exclusive; a drive may be capable of operating in either the start-stop or the streaming mode.

1) Block numbering supported:-This bit indicates to the master that the addressee supports internal block numbering
and is capable of using the block number field to perform explicit position operations (see POSITION CONTROL)
and other ipternal control functions. The actual recorded block number field and the algorithm used to develop
the block number are-not specified in this part of ISO/IEC 9318.

m) Encryption [supported: This bit is used to inform the master that some data encryption capability is avallable in the
Addressee.

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.
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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 Interblock Gaps
of varying size. The sizes supported by the addressee shall be as specified in the fields for Minimum and Maximum
Gap sizes.

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 reverse direction.

apability: This bit indicates to the master that the addressee has the ability tO)jrewrite an existing
1Block or DataBlock, from a PhysicalBlock or DataBlock of the same size, without destrgying the adjacent
1Blocks or DataBlocks on the media. When Edit is not supported and the master atfempts to write a
IBlock or DataBlock over an existing PhysicalBlock or DataBlock, it is-assumed that the block(s)

rite without causing the destruction of any adjacent PhysicalBlocks or DataBlocks, it shal] set this bit. This
function requires that the master use the edit modifier with the WRITE command for each write edit to be
performed. Leaving an addressee constantly in edit mode could cause the tape drive or tape subgystem to perform
needlss repositioning and control functions during all write operatiops,

x) Variaple gap: This bit advises the Master that the addressee is capable of providing variable gaps that vary from
the Minimum Gap size up to the Maximum Gap Size set by the master.

y) Cartrjdge loader: This bit advises the Master that the Car{ridge Loader is installed.

Device Generic Command Set for Magnetic Tape Drives 21


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

ISO/IEC 9318-4 : 1990 (E)

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
3-2Z 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) Maximum write retry count: This is a 1-octet field, containing an unsigned binary number, that specifi¢s the largest
write retry|count supported by the Addressee. If this field is set to zero, the addressee does not perform automatic
write retrigs.

b) Retry count: This is a 1-octet field, containing an unsigned binary number, that specifies the largest reagl retry count
supported by the Addressee. If this field is set to zero, the addressee does not perform automatic repd retries.

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

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

NOTE - Trapslation tables may be contained in alterable or unalterable storage within the addressee (RAM or ROM). Translation tables are
numbered copsecutively from x00 to xFE with unalterable tables located in the lowest numbered tables. An addressee that repprts a "Number
of Tables Sugported'as xOF and an "alterable table count" of x03 should have ROM translation tables numbered x00 through x(B and alterable
(RAM) trans]ationtables numbered x0C, x0D, and XOE.

¢) Units of measure: This is a 1-octet field containing four 2-bit fields encoded to indicate the units of measure used
by the master to interpret the associated tape attribute field. 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) Maximum gap size: This is an unsigned binary number that represents the largest interblock gap (in units specified
in the Units of Measure field) the addressee can record on the media without the use of the ERASE command.

NOTRH
the ad

h) Gap
can 1

ressee’s fixed gap size.

ize increment: This is an unsigned binary number that specifies the incremental value by w

be set to zero.

i) Maxi

mum erase multiplier supported: This bit informs the master of the largest number that

accepjt to be used in calculating a long erase gap.

NOTH - The erase multiplier is a number that, when multiplied by the minimum interblock gap size, produces a nomi

j) Defagilt: When set to 1, this bit indicates to the master that the described configuration is the :

confi

puration.

k) Modg¢: This bit indicates that the addressee, when set to dhe-reported configuration, operates in

Start

1) Reco

- Stop mode of operation.

rding density: This is an unsigned binary number that is used to report the recording densit)

addrgssee, expressed in units specified in the Units of Measure field. When the format code in th

field

recorfding format (1600 CPI is Phase Encoded, 6250 is a GCR format, etc.).

m) Tape

of me¢asure field.

6.3.4.19 Par

ameters 74 and 75

6.3.4.19.1 (Jurrent tape configuration (bit significant)

This parame

er is used by-the master to determine or change the current configuration of the address

72 for field descriptigns).

—Iftircaddresseedoes ot support-vartabtegaps-or muitiptefixed-—gaps;themmaximmumramd-—the-mimimrunrgap-sjze shall both be set to

hich the addressee

engthen or shorten the gap. If the addressee does not support more than one gap ‘size, the increment shall

the addressee will

hal erase gap size.

ddressee’s default

the Streaming or

y supported by the
c units of measure

indicates a recording format described in-an International Standard, the Recording Density field implies the

speed: This is an unsigned binarfy-number that is used to specify tape speed in units contained in the units

ce (see Parameter

6.3.4.19.2 Current tape configuration (fields)

This parameter is used by the master to determine or change the current configuration of the addressee (see Parameter
73 for field descriptions).

Device Generic
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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

Transiation

Auto speed control

Multiple fixed gap

Reserved

02

oNvNWRUUODNONWERUION

—
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 Block numbering parameter

This parameter iy used to inform the master of ‘the information carried in the addressee’s Block Number field. This
information is usg¢ful 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) Compressed: [This bit informs the master that compressed blocks can be marked when written and detectdd when read.
This allows the master to invoke compression on a block basis.

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

6.3.4.20.2 Encryption/parameter

This parameter contains vendor-unique encryption information, such as keys, passwords, and control data, required 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

The Translatjon Table parameter is used by the addressee to report to the master the size of the translatipn tables specified
by the TransTtion Table Number. If no Translation Table Number field is present in the parameter, the fable size specified

in the Translation Table Size field applies to all translation tables supported-by the addressee. If more than one translation
table size is qupported by the addressee, the table size and table number ficlds may be repeated as many times as needed.

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

b) Translatjon Table Number: This field specifies the Translation Table for which the table size is pjovided.

6.3.4.20.4 Translation parameter

The translatipn parameter is used to transfer vendor-unique translation tables between the master and the addressee. The
addressee shdll report the Table Number and content of the Translation Table currently being used whe&requested by the
master. The master may also use this parameter to load an alterable Translation Table contained in thie addressee.
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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 XxXxXx 03 bbbb bbbb xx XX

6.4.2 Response packet

7654 3210

Condition

L~ Extended Condition
Port Query

Figure 3 - Command packet for report addressee status

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

XXXX eeeeeeeg

6.4.3 Description

REPORT ADDR
of the addressee.

One modifier bit

If the Condition n
port or ports speq

If the Status modi
that includes infoj
available or oper
dependent. It incl

If the Port Query
was received. Thd

bbbb bbbb 0001 bbbb
7654 3210 3210

eeee

Figure 4 - Response packet for report,addressee status

ESSEE STATUS shall cause the slave to feport the condition, status or port mask of the pq
Fxecution of this command shall not c¢lear any condition or status in the addressee.

s required for the execution of this command, and the bits are mutually exclusive.

hodifier is set, the slave shall.report the condition (see 4.7 of ISO/IEC 9318-3) of the addr
ified.

mation about the addressee. One of the uses of this command is to permit a master that
ntional to establish the configuration of operating slaves. Status is device type and imj
pdes the current status of the addressee (e.g. which side an optical platter is loaded).

modifieris set, the slave shall report the addressee port mask(s) for the path over which t
master can use the Port Mask parameter(s) to find out which port, in a multi-porte

connected to.

rt or port(s)

essee for the

fier is set, the slave-shall report the status of the addressee. The response is a Vendor Unique parameter

has not been
blementation

he command
1 slave, it is

NOTE - The Path Control command provides the master with the capability of excluding other (presumed defective) masters from using a specific slave.
The Port Mask defines the port that the master is connected to so that it can prevent excluding itself from port access.
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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 Port mask parameter
S|{n+1(51{01-02 Condition
S|(02 |52 MEDIA STATUS
01 7 Beginning of media

6 End of media warning

5 Media present

4 Logical end of media warning

3-2 Reserved

1 Default recording format

0 Write protect
S{n+1{53|01-n Status ungiue to the vendor

6.4.4.3 Medig status

Media Status

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

b) End of m

before (0]
subseque

€) Media prpsent: This bit informs. the master that a volume is mounted and correctly loaded. This bit
the master of conditions such as broken tape or no volume mounted.

to inform

d) Logical e

¢) Default rpcording(format: This bit, when set to 1, indicates that the tape drive is set to process da

default rdcording-density.

f) Write prqtect:"When set, this bit indicates to the master that the tape volume is write protected

is a bit significant field used to inform the master of the tape drive general status in relat

d of media (LEOM) warning: This bit informs the master that the tape is positioned at the

on to the media.

int.

pdia warning (EMW): When set to 1;-this bit informs the master that a previous command has left the media
positionefl at or beyond the EMW indicater.(the reflective end of tape marker on reel-to-reel tape).

the logical BOM side) the EMW indicator, either because EMW has not yet been read
t operation leaves the media-positioned before EMW, this bit shall be set to 0.

'When positioned
hed or because a

shall be set to 0

LEOM warning.

ta with the drive

i.c., absence of a

"write ring"J.

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
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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 command sthl 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 XXXX 07| bbbb bbbb xx XX

NOTE - The polarity

7654 3210

1=Set O=Report
f 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 pdcket

PKT
LTH

Echoed
Comma
0123

F'rom MAJOR STATUS PARAMETERS
hd CODES TYPEICODE
4 5 6 7 8 through n

XXXX eeeeeeeeq

6.8.3 Description

The OPERATING MODE command allows the master to change the operating modes of the slave or facility dynamically.
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.).

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

peee bbbb bbbb. 0001 bbbb
76543210 3210

Figure 6 - Response packet for operating mode

access the data space desired.
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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 Partition (common) parameter

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

6.8.4.2 Respgnse conditions parameter

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

6.8.4.3 Tape modes (bit significant) parameter

The first thrge octets of the Tape Modes parameter consist of pairs of bits;used by the master to epable and disable
optional featyres. Each pair consists of two bits that are mutually exclusive(e.g., Enable Data Buffer and Disable Data
Buffer). If nejther of the two bits is set, no action shall be taken by the(addressee.

The Disable Writing and Enable Writing bits provide a path for,the/master to remotely enable and digable writing on a
volume. The Enable Writing bit shall not override a hardware write protect (e.g., the "write ring" on r¢el-to-reel tape).

The fourth ogtet has two pairs of bits whose use is the same as that defined for the pairs of bits in the|first three octets.
A single bit |s used to inform the addressee to employ(its default recording density. If the recording density is to be
anything othdr than the default recording density, it shall be set using the Recording Density field.
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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

n+1|3E Partition parameter

02 (50 Response conditions

O 2 o™

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 of\media 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

AN O=NWRLULION

03

04

-
|

05

QUVMEOANONWEUIANORNWeUIOANORENW

S
)

6.8.4.4 Parameter|53 - Tape modes (fields)

a) Write retry copnt: This is a 1-octet ficld containing an unsigned binary number that specifies the current setting of
the write retry count. If this fi€ld 1S set tovwwm‘ﬂmmwnw‘ri, € addressce 1S n i i ries.

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

ISO/IEC 9318-4 : 1990 (E)

d) Units of measure: This is a 1-octet field containing four 2-bit fields encoded to indicate thé units of

the maste
units of m

bits 7-6
00 =
01
10
11 =

bits 5-4
00

=0

1
0
1
¢) Gap size: |

expressed

f) Erase mul
erase gap.

@|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 Recording density
05-0A Tape speed
O0B=0F DataBlock size
0F-12 PhysicalBlock size
13-16 Data buffer block si:e

casurc.

tape speed
inch/second
centimeters/second
vendor units
vendor units

gap size

tenths of an inch
millimeters
centimeters
vendor units

bits 3-2 density
00 = bits/inch per track

01 = bits/millimeter per track
10 = vendor units
11 = vendor units

bits 1-0 format
00 = ISO

01 = vendor units
10 = vendor units
11 = vendor units

[his is an unsigned binary number that'specifies the current gap size the addressee is con

n units defined in the Units of Measure field.

g) Recording
in units s

measure used by

to interpret the associated tape Operating Mode field. Unassigned codescare reserved fop vendor-unique

[igured to write,

fiplier: This bit informs the master of the current erase multiplier value to be used in calculating a long

format: This is an unsigned binary number used to report the addressee’s current recording density expressed
ecified in the Units of Measure field. If ISO format is specified in the Units Specifie

F (bits 1-0), the

encoding sfheme used to record data on the media shall be specified by the density (i.e., 1600 is Phas¢ Encoded, 6250
is Group (oded, etc.).

h) Tape speed: This is(an unsigned binary number used to specify the current setting of tape speed in ui)its contained in
the Units of Measure field.

i) Datablock [siz€; This is an unsigned binary number used to specify the DataBlock Size, in octets.

j) Physicalblock size: This is an unsigned binary number used to specify the PhysicalBlock Size, in octets. This may or
may not be equal 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 Operating 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 Index

a) Compress: This bit indicates that the addressee is to compress or decompress the data. If, during a Rea«ll operation,

the address

b) Encrypt:
the address
enabled the

¢) Translate: ']

translation

d) Translation|

be used. Vdlid codes are x’01’ through x’FF°. The translation indexes supported by the addressee are

ATTRIBU

6.9 ABORT

This command is i
observed.

6.10 ACCESS PERMITS

This command is id
shall be observed. N
no 31, 32 and 3A j

6.11 RESUME

This command is id
observed.

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

is bit informs the addressee that the data is to be encrypted or decrypted. If, during a Read operation,

¢ detects that the block being read is not encrypted or if the master has"not properly
encryption function, the addressee shall transfer the data as read and shallignore the En

[his bit indicates to the addressee that it shall translate the data being written or read and s
fable indicated by the Translation Index octet.

index: This is a hexadecimal code that identifies the translation’ table within the addresse

'ES.

lentical to the ABORT command described in ISO/IEC 9318-3 and the same requireme

entical to the ACCESS PERMITS command described in ISO/IEC 9318-3 and the same rd
fote that in the Tape Situation, access permits are normally defined on a partition basis on
arameters are used.

entical to-the RESUME command described in ISO/IEC 9318-3 and the same requireme

set up and
crypt bit.
hall use the

e that is to
reported in

hts shall be

quirements
y, and thus

nts shall be

6.12 PORT RE

SPONSE

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 Command packet

LTH{ NO |CODE|{ MOD| MOD |ADDR|ADDR| PARAMETERS

PKT |REF OP| |COM I OP |SLAV|FAC COMMAND
01 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/fileZmark

7.1.2 Response kaet

PKT Echoed irom MAJOR STATUS RESPONSE
LTH Command CODES TYPEICODE PARAMETERS
0123|45 6 7 8 through n

XXXX eeeeeeee¢eee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 8 - Response packet for space block/file mark

7.1.3 Description

The SPACE BLOCK/FILE MARK command causes the tape facility to position (in the direction specified by {he modifier
octet) over the number of Blocks/File_Marks specified in the Extent parameter, if present. Upon normal completion of
this command, the ftape shall be positioned to process the next recorded element immediately following the last Block/File
Mark spaced over, |in the same direction as the space that was just completed. If no Extent parameter accorppanies this
command, the addgessee shall §pace over one Block/File Mark. Data is not transferred by this command, and |data errors,
if any, are not repgrted.

If the Block modifjer<is set and an Extent parameter is present, the facility spaces over the number of Blocks [specified in
the Count in the direction-specified-

If a File Mark is detected before the count is exhausted, the tape shall be positioned to process the next sequential
recorded element after the file mark in the specified direction. The command shall then be terminated with the appropriate
status and a Residual Count in the Response Extent parameter.

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 LEOM Warmng is an optlonal recorded tape mark that may be used to separate two large data sets on tape or mark
the end of the+recorde on-of the m : OM modi i hall pasition in the direction
specified and shall stop, prepared to process the f1rst recorded element after LEOM in the same dirgction. If PEOM is
encountereq 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 pogition to BOM, and
the command 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 define, the actual mark op the tape or the way in
which the marf is detected or used. It should be noted, however, that the implementation of a LEOM cquid-affect interchanggability of tapes between
devices that support LEOM and devices that do not support LEOM. One possible implementation would be'two successive tap¢ marks recorded on the
media. This injplementation would allow a device to use the LEOM function without affecting the interchangeability of the volime.

For facilitids with automatic track addressing, an end of track condition shdllycause the slave to selegt the next track, in
the appropfiate direction, and to continue spacing as instructed by the command. Automatic track seletion shall continue
until either|the command is completed or BOM or PEOM is detected. Automatic track selection may|be inhibited by the
Stop at End of Track modifier.

The data address field of the Command and Response Extent {9 not used by the SPACE BLOCK/FILE MARK.

NOTE - The [POSITION CONTROL command is the preferred command for positioning the media on addressees that are dapable of positioning to
a specified block address. The SPACE BLOCK/FILE MARK command, is*provided for addressees that do not support implicif positioning and cannot
position the miedia 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 |x7/bldef Space block/file mark parameters
M|n+1 (31 COMMAND EXTENT
01=04 Count
05108 Data Address (Set to 0)
S|(n+1|32 RESPONSE EXTENT
01-04 Residual Count
05-08 Data Address (Set to 0)
ME05 (35(01-04 Access key parameter

7.1.4.1 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 Command pa¢ket

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 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 Echoed Fpom MAJOR STATUS RESPONSE
LTH Command CODES TYPE |CODE| PARAMETERS
012345 6 7 8 throughtn

XXXX eeeeeeeeegee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 10 -.Response packet for position control

7.2.3 Description

The count modifier fs not used for tapes.

The POSITION CONTROL command causes the tape to be positioned according to the Extent parameter Datp Address,
which may be either|logical.0r_physical (e.g., on tape, it may be serpentine head position). The Tape Position [parameter
is mutually exclusive with-the Command Extent parameters.

If the addressee is pgsitioning to a block specified by the Command Extent Data Addres sequence
error is detected, the command shall be terminated with Incomplete status and Block Not Found substatus. If PEOM,
BOM, or a Tape Mark is encountered 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.

36 Device Generic Command Set for Magnetic Tape Drives


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

ISO/IEC 9318-4 : 1990 (E)

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

7.2.4.4 Data address (common) parameter

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

7.2.4.5 Partjtion (common) parameter

This paramefer 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

e|1th

id

octet

x/b

def

Position control parameters

Min+l

S|in+l

n+l

05

n+1l

31

32

3A

35

3E

01-04
05-08

01-04
05-08

01-04

COMMAND EXTENT PARAMETER
count (not used)

Data Address

RESPONSE EXTENT PARAMETER
Residual Count (not used)
Data Address

Data address parameter
Access key parameter

Partition parameter

Z |2 2w

02

M| n+1

M|n+1

51

52

53

01

0l1-n

0l-n

oORNWAULION

TAPE POSITION PARAMETER *
Initialize position

Pogition to beginning

Unload

Load

Rewind

Synchronize

Retension

Position to end of media warning

CARTRIDGE SOURCE ADDRESS
Address

CARTRIDGE DESTINATION ADDRESS
Address

7.2.4.6 Tape position parameter

* All bits in the Tape position parameter{are mutually exclusive.

a) Initialize gosition: When set, this bit causes the addressee to position the tape to its initial position arjd to perform
whatever fnitial load action it would normally perform when a new volume is installed. An examplg might be to
rewind to BOM, read the ID burst on the media,Snitialize speed and density consistent with the volume mounted,
and prepafe to process the first record in the forward direction.

b) Position tg beginning: When set, this bit Causes the addressee to position the tape to the beginning of

on the tapje and to prepare to processithe first record in the forward direction.

the data area

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

NOTE - When the Cartridge Loader (CL) is present and in system mode, the host designates (via the Cartridge Destinatio

parameter)

the destinatipn location for cartridge unloads. If no destination parameter is supplied, the CL will unload the cartridge to the next available

location.

d) Load: When set,this bit causes the addressee to position a newly mounted volume in preparation for executing

commandyq dirécted to the addressee and to perform whatever initialization procedures are necessa

to make the

volume acpessible to the master (e.g., initialize speed and density, read volume ID, prepare to move fape, and the

like).

NOTE — When the CL is present and in system mode, the CL will load the cartridge from the location specified 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 cartridg=\ source address parameter me‘iﬁec the location a r‘artridgp is to be retrieved from

7.2.4.8 Cartridge destination address parameter

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

7.3 REPORT POSITION

7.3.1 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 XXXK 42 bbbb bbbb xx XX
7654 3210

Count 0=0Octet~I=Block

O=DataBlock,. I=PhysicalBlock
Extended Position

Figure‘11 - Command packet for report position

7.3.2 Respopse packet

PKT Echoed From MAJOR STATUS RESPONSE
LTH Command €ODES TYPE | CODE| PARAMETERS
01 2 3 4(5 6 7 8 through n

XXXX eee¢eeeeeeee 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.

7.3.42 Access key

(Common) Parameter

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

7.3.43 Data addrjs (common) parameter

This parameter sh

7.3.4.4 Partition (¢ommon) parameter

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

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

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

d|1th|id|octet|{x/b

def

REPORT\(ROSITION PARAMETERS

9|{n+1|32
01-04

05-08

mn

n+l|3A

35(01-04

mn

n+l | 3E

mn

09 (51
01-04

05-08

n

02 |52

01

RESPONSE EXTENT PARAMETER
Residual(count
Data address

Datavaddress parameter
Access key parameter
Partition parameter

EXTENDED POSITION
Logical position
Physical position

MEDIA POSITION

Beginning of media

End of media warning

Media present

Logical End of Media (LEOM)
reserved

OHNBUOI

P . .
Pefautt—Trecording—format

Write protect
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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 recordedrelements
buffer may K

7.3.4.6 Medja Position

This is a bit

a) Beginni

b) End of

positiongd at or beyond the EMW indicator (the reflective EOT markeron reel to reel tape). Wher

the EM

subsequent operation leaves the media positioned before EMW; this bit shall be set to 0.

old tape marks as well as data).

significant octet used to report the general position of the media to the master.

g of media: This bit, when set to 1, indicates that the tape is positioned at load point.
edia warning: When set to 1, this bit informs the master thatya previous command

indicator (on the logical BOM side), either because the¢. EMW has not yet been reac

e-addressee (i.e., the

has left the media
positioned before
hed, or because a

¢) Media present: This bit informs the master that a volume is mounted and correctly loaded. This Bit shall be set to 0
to infor

d) Logical

€) Default
default

f) Write pj

a "write

7.4 RECOQRD POSITION

the master of such conditions as broken tape orno volume mounted.

recording format: This bit, when set toly indicates that the tape drive is set to process ¢
ecording density.

fotect: When set, this bit indicatés to the master that the tape volume is write protected (
ring").

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

end of media: This bit informs the master that, the tape is positioned at the LEOM warnipg.

ata with the drive

.€., the absence of

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 Description

The RECORD POPRITION command instructs the Tacility 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 ¢xtent parameter

This parameter shall be as described in ISO/IEC 9318-3. The Command Extent parameter, if present, specifies
of times the specified tape mark is to be recorded. If the Data Address is any value_other than zero, it shall
the current positiop of the addressee (e.g., if on multi-track tape, a serpenting ‘track number in the Data A

the number
agree with
idress shall

agree with the track upon which the addressee is to Record Position). If the €Command Extent parameter is got 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
d n+1|31 COMMAND EXTENT
01-04 Count
05-08 Data address
Sin+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 Response extent parameter

This parameter 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—6

disy Warning mark.

7.5 Reserved

For use only|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 transfer command that reads data from the medium is executed in the reverse direction, the first octet read from

S €
11 lan slan £2ans e oY ~ 4L 2 ( | PR | T PR,

the medium shall be the first octet transferred o the , logically the last ociet written is the first octet read).

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 XxXXxX 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 Response pagket

PKT Echoed Ffom MAJOR STATUS RESPONSE
LTH Comman{d CODES TYPE | CODE | CPARAMETERS
012345 6 7 8 through n

XXXX eeeeeeeeepee bbbb bbbb 0001, bbbb
7654 3210 3210

Figure 16 - Response packet for read

8.1.3 Description

The READ commahd/transfers data from the addressee to the master starting at the location given in the Ddta Address
of the Command Extént 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.]

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 Data Recovery Off modifier.

status and 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 with the appropriate substatus
code shall bg returned to the master in the command response.

If a File MaILk or End Of Media is encountered during a transfer, the command shall be terminatedy aild the appropriate

If the READ) command modifier specified an octet transfer and the end of the block te, be read was epcountered before
the Count infthe Command Extent parameter was exhausted, the command shall be terminated with Incomplete status and
Length Errof indicated in Substatus.

The slave slel present only valid data to the master if the Data Recoverymodifier is set. Recovery| from data errors
detected during reading shall be attempted by the slave prior to transfer of the,data in error to the masteyr. If the data error
is not correcfed by the slave, processing of the command shall be terminated-with a Machine Exception {ndicated in Major
Status. The qause of the termination shall be indicated in substatus and_extended substatus (if applicaple).

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

8.1.4.1 Command extent (common) parameter

This paramefer shall be as described in ISO/IEC 9318-3. The Count specifies the number of blocks| (or octets) to be
transferred apd cannot be zero. A zero value shall:cause the command to be terminated with a Command Exception. The
Data Address specifies the starting location: If the Data Address is not valid for the addressee, processing shall be
terminated with Command Exception.

8.1.4.2 Resppnse extent (common).parameter
This paramefer shall be as described in ISO/IEC 9318-3. This parameter shall be used to return the Residual Count of

blocks (or ocfets) remaining.in the transfer after it terminated. The Data Address varies in accordance with those modifiers
that had beenp set.

8.1.4.3 Access key (Common) Parameter

This parameter shall be as described in ISO/IEC J318-3.

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

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

g|1th|id|octet|{x/b|def Read parameters
N|{n+1|31 COMMAND EXTENT PARAMETER
01-04 Count
05-08 Data address
$in+l1|32 RESPONSE EXTENT PARAMETER
01-04 Residual count
05-08 Data address
05 |35(01-04 Access key parameter
n+1|3A Data address pakameter
04 |3C Transfer parameter
n+1|3E Partition parameter
n+1|51|01-04 Information transfer size override parameter
01 |52 Master termination permitted parameter
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8.2 READ

ISO/IEC 9318-4 : 1990 (E)

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

8.2.2 Response packet

7654 3210
L

Direction

Count 0=0Octet 1=Block

X (Dont Care)

O=Forward 1=Reverse

Figure 17 - Command packet for read raw data

PKT
LTH

EcH
[
01

oed From MAJOR STATUS RESPONSE
ommand CODES TYPEICODE PARAMETERS
2345 6 7 8 through n

XXXX eeeq

8.2.3 Descriltion

The READ

encountered
the inability
encountered.

The operati
location, if
required befq
support impl

parameter shall be ignored by(the slave. [See the SPACE BLOCK/FILE MARK command (7.1) an

CONTROL ¢

When the ac
Or OcCtets Speq
processed sta

ih

fess is complete, the addressee shall execute the command on the number of sequentially]

fting-at;the current position. (The count modifier shall be ignored.)

eeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 18 - Response packet for‘read raw data

AW DATA command reads data from thé\addressee and transfers it to the master, regard
n the read. An error shall be reported only if the data cannot be transferred because of a
to access the block, or if an unrecoverable slave or facility error (not associated with|

starts at the location given in the Data Address of the Command Extent parameter
plicit positioning is notsupported. When the addressee supports implicit positioning 4
re the data can be accessed, the slave shall initiate the positioning operation. If the a(
cit positioning, the master shall position the media explicitly, and the Data Address of the

ommand (7.2) for)details of the positioning operation.]

ified by the Count. If the Command Extent parameter is not appended to the command, (¢

less of data errors

condition such as
data transfer) is

or at the current
nd positioning is
Ildressee does not
Command Extent
1 the POSITION

addressed blocks
ne block shall be

8.2.4 Parameters 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
05 [35[{01-04 Access key parameter
n+l|3A Data address parameter
04 (3C Transfer parameter
n+1|3E Partition parameter

8.2.4.3 Access key

This parameter sh:

8.2.4.4 Data addrg

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

Common) Parameter

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

sS (common) parameter

8.2.4.5 Transfer (fommon) parameter

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

8.2.4.6 Partition (common) parameter

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

8.3 Reserved

For use only in ISO/IEC 9318-3.

8.4 SEARCH

This command shdll be.as described in ISO/IEC 9318-3.
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8.5 WRITE

8.5.1 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 20 bbbb bbbb xx XX

7654 3210

||“—- Count O=Octet 1=Block

8.5.2 Response packet

LLL 1 = Write Edit

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

Figure 19 - Command packet for write

PKT Echoed From MAJOR STATUS RESPONSE
LTH ¢ommand CODES TYPE I CODE| PARAMETERS

012345 6 7 8 through n
XXXX eeeg¢eeeeeeee bbbb bbbb 0001 bbbb

8.5.3 Descri

The WRITE
Address of th
When the ad
shall initiate
the media ex
SPACE BL(
operation.] T

If EMW is d
current bloch
at or beyond
status shall b
be terminatg
encountered
terminated, g

7654 3210 3210

Figure 20 - Response packet for write

ption

command transfers data from the master to the addressee starting at the position speq
e Command Extent parameter or at.the€ current position, if implicit positioning is not supp
dressee supports implicit positioning and positioning is required before the data can be §
the positioning operation. If the ‘addressee does not support implicit positioning, the ma
plicitly, and the Data Address of the Command Extent parameter shall be ignored by t
P)CK/FILE MARK command (7.1) and the POSITION CONTROL command for details
'he mode and direction of the command shall be specified by the modifier octet.

ptected during the ‘execution of a WRITE in the forward direction,the command shall be te
[ is written, and the appropriate status shall be presented to the Master. As long as the n
EMW, all forward write operations shall be terminated after the first block is written an

d and _‘the appropriate status shall be presented to the Master. Data being written |
may(not be recoverable. If the BOM is detected while writing in the reverse direction, the

ified in the Data
prted by the slave.
iccessed, the slave
ster shall position
he slave. [See the
pf the positioning

rminated after the
edia is positioned
d the appropriate

e returned-10 the Master. If PEOM is encountered during the execution of a forward write, the command shall

when PEOM was
command shall be

nd.the appropriate status code shall be returned to the master in the command response

If the Write Edit modifier is set, the addressee is to perform an update to the record at the address specified in the
Command Extent Parameter. If the addressee does not support the Edit function (as specified in Attributes), the command
shall be rejected and Command Exception status with Invalid Command substatus returned to the master.

Device Generic
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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
llTl Sﬂ ¥ CCL
04 |3C Transfer parameter
n+l|3E Partition parameter
n+1(51}01-04 Information transfer size override parameter
01 |52 Master termination permitted parameter

8.54.1 Command

This parameter shi

8.5.4.2 Response ¢

This parameter sh

8.5.4.3 Access keyj

This parameter sh

8.5.4.4 Data addrs

This parameter sh

8.5.4.5 Transfer (

This parameter sh
by the slave when

extent (common) parameter

111 be as described in 8.1.4.1.

extent (common) parameter

11 be as described in 8.1.4.2.

(Common) Parameter

i1l be as described in ISO/TEC 9318-3.

PSS (common) parameter

11 be as described in ISO/IE€9318-3.

fommon) parameter:

1l be as described’in ISO/IEC 9318-3. This parameter shall be used to specify the actions
writing to the-media. If this parameter is not present, the addressee shall verify the data

after it is written (i.e. "Verify<iS the default mode for tape).

8.5.4.6 Partition (

common) parameter

to be taken
immediately

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

8.5.4.7 Informatio

n 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 command shall be as described in 9.2 of ISO/IEC 9318-3.

ISO/IEC 9318-4 : 1990 (E)

9.3 COM

This comman|

9.4 Reserv,

For use only

9.5 Reserv

For use only

9.6 SHAD¢

This comman|

9.7 SHADX

This comman|

9.8 SHADX(

This comman|

ARE DATA

ed

in ISO/IEC 9318-3.

ed

in ISO/IEC 9318-3.

DW READ

DW WRITE

DW RESTORE

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

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

d shall be as described in 9.7 of ISO/IEC*9318-3.

d shall be as described in 9.8.0f 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 READ VERIFY

10.1.1 Command jpacket

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 Response packet

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

XXXX eeeeeeeepeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 22 - Response packet for read verify

10.1.3 Descriptio

The READ VERLY command.reads data from the addressee and verifies that the data is correct as determined by the
slave or facility’s grror detection/correction scheme. Data is not transferred to the master.

When used with tape, thiS command shall be used to verify data integrity on the media. Every PhysicalBlodk within the
extent is read and [th€ crc/ecc is checked. If an error is detected, the operation is terminated, and the data address in the
response extent parameter identifi ini i e 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 Parameters—31-32,-35,3A, 3G 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 parametgr shall be as described in 8.1.4.1.

10.1.4.2 Response extent (common) parameter

This parametgr shall be as described in8,1.4.2.

10.1.4.3 Access key (Common) Parameter

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

10.1.4.4 Datal address (common) parameter

This parametgr 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 Partition (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 l)acket

PKT |REF OP | |COM OP |SLAV|FAC COMMAND
LTH| NO |CODH MOD| MOD |ADDR|ADDR| PARAMETERS
01 2 3 4 5 6 through n
XXXX Xxxx 52| bbbb bbbb xx XX
7654 3210
Count O0=0Octet 1=Block
0O=Diagnostic 1=Recovery
0O=DataBlock 1=PhysicalBlock
0=FIFO 1=LIFO

Figure 23 - Command packet for read from buffer

10.3.2 Response Packet.

PKT Echoed Hrom MAJOR STATUS RESPONSE
LTH Commarjd CODES TYPE |CODE| PARAMETERS
0123|145 6 7 8 through n

XXXX eeeeeeeegeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 24 - Response packet for read from buffer

10.3.3 Description

The READ FROM BUFFER e0mimand transfers the contents of the addressee buffer to the master beginning fat the octet
offset or the block gddress contained in the Data Address of the Command Extent parameter. The Command Extent Count
specifies the numbgr of octets or blocks that are to be transferred to the master.

When the Diagnostjc/Recovery modifier is set to Diagnostic, the READ FROM BUFFER may be used in conjunction with
WRITE TO BUFFERtotestthe-addressees—databuffer—Theaddressee—sha ansfe e-spectfied—mumberof blocks or
octets from its internal buffer to the master. The Fifo/Lifo modifier shall be ignored, and all data shall be transferred to
the master in a "logical forward" direction. When the Octet/Block modifier is set to Octet, the addressee shall begin
transferring data at an octet from zero equal to the value contained in the Command Extent Data Address field. 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.

When executing a READ FROM BUFFER command in Recovery mode, the FIFO/LIFO modifier shall be used to specify
the starting read posmon in the absence of the Data Address fleld of the Command Extent If the Command Extent does
not contain g-para C 3 e transfer at the
address of th¢ next block to be transferred between the data buffer and the medla as reported in the RERORT POSITION
Extended Posjition parameter. The addressee shall continue to the transfer in FIFO order until the Commpand Extent Count
is exhausted (or to the end of the block if in Octet mode and the Count exceeds the block size). If the FIFO/LIFO bit is
set to LIFO, the addressee shall begin the transfer at the block address of the next block to be transf¢rred between the
master and the addressee as reported in the REPORT POSITION Extended Position, parameter. The transfer shall
proceed, tranpferring blocks in LIFO order until the count is exhausted (or to thc end ofthe block if i Octet mode and
the Count exgeeds the block size). In either FIFO or LIFO mode, all octets within a block are transferred to the master
such that the|octet having the lowest offset from the origin of the block is transferred first. As blocks pre transferred to
the master, the addressee buffer pointers shall be adjusted such that a succeeding’ READ FROM BUFFER command in
FIFO or LIFO mode will transfer the next sequential block.

If the Data Afldress field is present in the Command Extent parameter and'the READ FROM BUFFER tommand is being
executed in the Recovery mode, the addressee begins reading at the specified block address. The FIFO/LIFO modifier shall
be used by the addressee to determine whether to increment or decrement the block address pointer (ije., read "forward"
or "reverse" through the data buffer).

Whether or not an addressee stores special control characters in the data buffer is implementation dependent. If the
addressee en¢ounters a tape mark during the execution oféa READ FROM BUFFER command, the ¢ommand shall be
terminated wjth the appropriate status and a residual count in the Response Extent parameter.

If the combination of the Data Address and the €ount in the Command Extent exceeds the addressge buffer size, the
command shdll be rejected by the addressee with Command Exception status.

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

Table 27 - Read from buffer parameters 31, 32, 35, 3A, 3E, S0

@{1th|id|octet|x/b|def Read from buffer parameters
M|n+1[331 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|{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 parameter shall be as described in ISO/IEC 9318-3.

10.3.4.4 Data addLess (common) parameter

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

10.3.4.5 Partition|(common) parameter

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

10.3.4.6 Buffer address parameter

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

10.4 READ FACILITY DATA TO BUFFER

This command is {dentical to the READ FACILITY DATA TO BUFFER command in ISO/IEC 9318-3 ahd the same

requirements shall|apply.

10.5 READ PHYSICAL DATA AND ECC

The READ PHYSJICAL 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 aply.

10.6 READ PHYSICAL -HEADER

With the exception| of the-Direction modifier, this command is functionally identical to the READ PHYSICAIL HEADER

command describedl in ISO/IEC 9318-3 and the same requirements shall apply.
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IPL

10.7.1 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 56 bbbb bbbb xx XX
7654 3210
Figure 25 - Command Packet for read ipl
10.7.2 Respomse packet
PKT Echged From MAJOR STATUS RESPONSE
LTH C¢mmand CODES TYPE |CODE | PARAMETERS
01|23 45 6 7 8 through n

XXXX eeeeg¢eeeeeee bbbb bbbb 0001 bbbb

10.7.3 Description

7654 3210 3210

Figure 26 - Response packet for read-jpl

Read IPL (Initial Program Load) causes the first block of IPL.data to be transferred to the master. Typically, receipt of

the Read IPL
the addressed
command may

10.8 READ

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

10.9 WRITE TO BUFEER

This command is identical to the WRITE TO BUFFER command in ISO/IEC 9318-3 and the same rq

apply.

command shall cause the slave to initialize its;position and to access Block 0 in the forv
facility. When the access is complete, the addressee shall transfer one block of data to
not be chained from any other command.and always executes from the default data part

PHYSICAL HEADER AND'ECC

yard direction on
the master. This
tion.

ICAL HEADER

quirements shall

10.10 WRITEBYFFER TO FACIEITY

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 SEAVEIML

This command is jdentical to the LOAD SLAVE IML command in ISO/IEC 9318-3 and the same requirenjents 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 XXXX 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 _1sReverse

Figure 27 — Command packet for erase

10.14.2 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
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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