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INFORMATION TECHNOLOGY —
INTELLIGENT PERIPHERAL INTERFACE —

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

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

The first five clauses of this standard contain material that is useful across all classes of
that the device-generic command sets can support. Clauses 6 to 12 are orignted to
Ilar device classes and in this document these clauses are intended for\ uSé
ptic Tape Drives.

device
partic

Magn

Claus
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Claus
Claus

Annex
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11
12

describes the scope.

lists the normative references.

provides descriptions of conventions.

describes the Environment of Use and projected applicatien areas.
describes the Message Packet structure used for cammands and responses.
describes Control commands.

describes Position commands.

describes the most generic Transfer comfmands.

describes the Combination Transfer .commands, which require a minimum
sets of extents.

describes the other Transfer commands, which are more device specifid
those in clause 8.

describes the Diagnostic cemmands.
summarizes the commands defined in the document.

gives an overview oflinterface levels and concepts.

e with
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INFORMATION TECHNOLOGY —
INTELLIGENT PERIPHERAL INTERFACE —

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

1 Scope

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

The plurpose of this standard is to facilitate the development and utilizatien of an intelligent
interfgce which permits the interconnection of multiple peripheral types such as disk, tage and
communications to a controller.

The irftent of the IPI is to isolate the host (CPU), both hardware-and software, from chanjges in
periphlerals by providing a "function-generic" command set to allow the connection of mILuItipIe
types |of peripherals (disks, printers, tapes, communications). To smooth the transitiog from
the cyrrent methods to the generic approach, the IPI supports device-specific commangd sets
to aid|in bridging the gap between the two approaches,

To accomplish this set of goals, the design of ‘the IPI includes device-specific and device-
gener|c command sets. The device-specific command set provides:
— device-oriented control;

— phlysical data addressing;

— timing critical operations;

— loyver device cost.

The (t:vice—generic command set provides a higher level of functionality and portability. It
includes:

— host/device independence;

— logical data addressing;

— timing independence;

— command queuing capability.

A systenrisnotrestrictedtotheuseof onetevetof command—setortheother—tt—ispdssible
that both levels of command sets will be utilized with a given system's architecture to balance
such parameters as system performance, cost and peripheral availability. It is also possible
for the host to provide for the migration from device-specific to device-generic levels while still
retaining the same physical interface.

The IPI standards family includes the definition of a high performance, general-purpose
parallel peripheral interface. However, the device-generic command set may also be
transported over other non-1PI physical interfaces. ANSI X3.291:1997 contains "mappings" to
the High-Performance Parallel Interface (HIPPI) and Fibre Channel (FC) as well as to the IPI
Enhanced Physical Interface. The "mappings" are not contained in this document.
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2 No

rmative references

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

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

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

ISO/IH
magn

ISO/IH

casetfe conforming to ISO/IEC 1016

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

ANSI | X3.291:1997, Intelligent Peripheral Interface — Devicé€ Generic Command S
Magnetic and Optical Disk Drives

3 De€finitions and conventions

3.1 Definitions

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

3.1.1

beginning of file

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

3.1.2

beginning of media/(BOM)

beginning of the default data partition

NOTE 1 This media-position is usually marked by some physical (not recorded) marker on the mediy
marker|is detectable'by a facility and allows the tape to be automatically and properly positioned at the be
of the [defaultwdata partition when rewound. The implementation of the BOM marker is defined in the

specifig

NOTE 2

EC 14251:1995, Information technology — Data interchange on 12,7 mm wide (34
btic tape cartridges

FC 14417:1999, Information technology — Data recording format DD-1 for'magneti

ation.

-track

C tape

ge for

et for

owing

m. The
ginning
vendor

of the

Cefrtain Information Processing Systems standards contain physical requirements for the positio

BOM n

3.1.3
end-o

arRer 1T the gefauttdata pdlliliUll (beginning-Ul- 'ape (BUT) Tharker O Teel-to-recl tiape).

f-media warning (EMW)

usually a physical marker on the medium that indicates the end of the normal recording area
of a partition

NOTE Certain Information Processing Systems standards contain physical requirements for the position of the
EMW marker in the default data partition (End-of-Tape (EOT) marker on reel-to-reel tape).

3.1.4
end o

f file

a mark recorded on the medium to mark the end of a file detectable by a facility
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erase
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gap

physical sections of the medium that contain no recognizable data

NOTE An Erase Gap may be used to overcome media defects by extending an interblock gap such that the next
recorded element occurs past the defect on the medium.

3.1.6
file m

ark

see tape mark

3.1.7

forward-—mmotion

tape n

3.1.8
ID bu
burst
or derf

NOTE
a voluni

3.1.9
interh
physid
record

NOTE
explicit

3.1.10
partit
recordg
NOTE

addres
A parti
remova

not asg
Mainte

3.1.11
Physi
physid
recorq

NOTE 1

of term

notion logically proceeding from BOM toward Physical End of Media (PEOM)

st
Dbf special recorded data that may be used by the facility to identify the.recording
sity of data written on the medium

This burst usually occurs as the first recorded element on a volume. The ID burst content is an attr
e and not considered part of any partition.

lock gap
al section of the medium that contains no recognizable data and separates ad
ed elements (i.e. PhysicalBlocks and file marks)

Interblock gaps are automatically introduced by a facility between adjacent recorded elements
action by a master.

on
ing area that may be logically addressed

A partition may be slave defined (e.g, data area, CE area, IML area) or may be master defined
able set of contiguous blocks within‘the data area).

ion may be defined to exist withinya tape volume by the slave, the master, or both. Since tape volun
ble, such a partition will be removed with the volume. A slave or facility may define other partitions
ociated with a volume and that may or may not be removable. Typically, such partitions may be (
ance partitions as defined in ANSI X3.291:1997, but are not limited to such use.

calBlock
al represéentation of data on the media (e.g. sectors or records on disk and blo
s on tape)

This definition applies uniquely to this document. It is given to prevent confusion between industr

b.

ormat

bute of

jacent

without

e.g. an

hes are
hat are
sed for

cks or

usage

NOTE ?

Aib ik ’ " L PR L el bbb " L ; — il ol ol
24 ractity may- 1ecott—atty two— agjactit DOTOCRS™ Wit afrfrrerent phystear rengtts, aepenamyg— o

on the

capability of the facility and the selection of a master. Tape volumes typically are not preformatted, as disks are, so
that references to DataBlocks or PhysicalBlocks within a partition that has not been previously written usually fail.

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

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

be wri

tten or the medium cannot be positioned)

3.1.13
reverse motion
tape motion contrary to forward motion (i.e., logical motion from PEOM toward BOM)
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3.1.14

tape mark
recorded element on the medium, not containing data, that is used to separate or otherwise
identify groups of DataBlocks on the medium

NOTE

The most common tape mark is known as a file mark.

3.1.15
volume
a removable entity of tape media

3.1.16

write
an aftt

NOTE
allowed

mediuny.

3.2 ¢

In this

to avgid possible confusion with other uses of the same words\(€.g. ATTRIBUTES

lower

A nunpber of conditions, status indications or similar terms_are printed with the first le

each

uses o0f these words have the normal English meaningy

4 Lo
4.0 (

The
provid
inform

4.1 H

Tape

size may be presetiin manufacture or may be specified by the master using the OPERA

MODH
does

the si
applic

protect
ribute of a tape volume

A write protect usually requires some physical sensing by a facility, indicating whether)the fa
to write data on the medium. When a volume is write protected, the facility is prevented from”“writing

onventions
standard, certain terms that are proper names of commands’ are printed in uppsg

ase uses of these words have the normal English meaning.

word in uppercase and the rest lowercase (e.g.-Partition, Erase Gap). Any lowg

gical interface characteristics of thg tape
beneral
escriptions in ANSI X3.291:1997 shall apply to this standard, plus the inforr

ed in the following subclauses. Only the subclauses which have complem
ation are included here.

hysicalBlocks
PhysicalBlocksmay be fixed or variable. In the case of fixed PhysicalBlocks, the

F commandy A tape recording fixed blocks shall pad to the end of the block if the n
hot supply enough information in a transfer command to fill the block. Once rec
ze of<fixed PhysicalBlocks shall become an attribute of the volume (or partit
able).

cility is
on the

ercase
. Any

fter of
rcase

hation
bntary

block
ATING
naster
brded,
on, if

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

added

to the PhysicalBlock contents.

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

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

4.2 DataBlocks

DataBtock—stze—isrot-an—eatiribtte—ofa—volume—orapeartitton—tspeecties—themaster-torslave
transfer unit size (not to be confused with Burst Size) until changed by the ATTRIBUJES or
OPERATING MODE command or overridden in a data transfer Command Extent pargmeter
(when transferring in Octet mode).

4.3 Hxtents

The deneral definition of an extent applies to tape. However, a slave/facility may have no
methdd for knowing in advance, when reading, that all blocks defined for an extept are
presept. When writing, the slave/facility may not be able to determine in advance of begjinning
data [transfer whether all blocks can be transferred to the—medium. Thus, Command
Excegtions resulting from detection of an invalid data extentare infrequent.

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

4.4 BRartitions

Historjcally, tape volumes have been constdered 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 ©f this default data partition varied with the densify and
recording format of the slave/facility.

With the advent of track-addressable tape devices and serpentine recording, it mpy be
possible to define and manage partitions that subdivide the total recording area of a vglume.
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 velumes are removable, the partition concept is extended for tape to ipclude
semi-permanent storage areas (other than the medium) associated with a volume, thgt may
be retained in the slave/facility. Such areas may contain IML data for the slave/facility,
usag [error information for the cln\/nlfnr\ilif\]/, and the like.  Slaves/facilities shall support a
default data partition on the storage medium. Other partitions and their location, Partition ID,
size, and the like (if any) shall be defined by the vendor.

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

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

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

4.6 Rartition parameters

Tape [position shall be maintained relative to the last position operation or \BOM within a
partitipn (i.e., the medium is static between operations). Owing to the use,0fthis positioning
methdd, a new relative position shall be established whenever a partition-transition is made.
This and other performance-related issues prevent tape devices from making the| rapid
partitipn transitions common in discs. The use of partition parameters.is, therefore, redgefined
here tp be consistent with tape operations.

Partition transitions define a semi-permanent state changevsimilar to a physical vplume
change. Once the partition transition has been ordered by iSsuing a command with a partition
paramneter appended, all subsequent commands shall execute in the specified partitior]. This
condifion shall persist until the master explicitly changes the partition by issuing a command
with g partition parameter appended. Chains to commands containing a Partition pargmeter
shall phot continue to operate in a partition other'than the default partition. Such compmand
chaing shall not be precluded by the tape definition, but an automatic transition back [to the
default partition at the end of the chain shallspot occur.

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

4.7 Block numbering

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

4.8 Data buffer operation

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

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

or, alternatively:
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b) transfer an operation response indicating Successful status to the master only when all of

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

RH

If method b) above is supported then ATTRIBUTES (Parameter 6E Octet 1 BityQ) sh

used
maste

Addre
to the
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maste
buffer
bit ass

4.9 H

4.9.0
Positi

49.1
When
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can b

4.9.2
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sponses on Successful is almost equivalent to alternative a) above.

o indicate that fact to the master. If both of the above methods are supperted, th
r shall use either ATTRIBUTES or OPERATING MODE to select the method to be

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

slaves/facilities that provide the asynchronous buffer mode.described shall also s
Chronous mode of operation that may be controlled by\the master (i.e., the addn
be capable of disabling the data buffer). Enablingand disabling the data bu

r may instruct an addressee, operating in the,-asynchronous mode, to synchron

and media position by issuing a POSITION CONTROL command with the Synch
berted.
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General

bning of the medium is relativeo recorded elements or the BOM in a partition.

Mount or rewind
a volume is firsftmounted and made ready, or is rewound, the medium sh

ned relative to-the’BOM such that the first recorded element of the default data ps
b read or written:

Partition)transition

artition parameter is appended to a command that contains no implicit or ¢

positigning information (e.g., a Command Extent parameter or POSITION CON
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used.
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command), the slave/facility shall position to the BOM within the new partition. A Partition
Parameter appended to a command that contains valid position information shall cause the
addressee to position to the specified address in the new partition. If a specified position
cannot be located, the new position is indeterminate and Incomplete major status shall be

return

4.9.3

ed with Block Not Found indicated in the substatus parameter.

Normal data operation completion

After successful completion of a read, write, or space operation, the medium shall be logically
positioned to process the next recorded element in the same direction as the previous
operation.
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4.9.4 Abnormal data operation completion
After a read or write error and any automatic error recovery has been performed, the medium

shall be positioned in such a way that the recorded element that caused the exception can be
read in a direction opposite from the one which was used when the exception occurred.

4.9.5 Normal position operation completion

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

4.9.6 Abnormalpositionoperaticn-completion
- 10 1 1

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

4.9.7 |Tape mark detected
If a tape mark is detected while performing a read or space block operation, the medium shall

be positioned to process the next sequential recorded element after’/the tape mark |in the
same [direction as the just completed read or space block operation:

4.9.8 |BOM detected (reverse operations)
After gletecting BOM while reading, spacing, or positionifg to a specific recorded element, the

medium shall be positioned to process, in the forward/direction, the first recorded elpment
after BOM.

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

4.9.9 |[EMW detected

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

4.9.10 PEOM detected

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

4.10 |AttribUtes usage

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

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

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

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

4.11

Command usage

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

When
acom

Some

a command that is common to disk and tape is used quite differently by the tweo, 1
plete description of the command and its use is included in this standard.

unique commands are required for tape and their complete descriptions:are fo

the clauses that follow.

5 Mq

The n
struct
X3.29

6 Cd

6.0 (

The ¢
Level

6.1 N

This (
same

ssage packet structure

ire for the magnetic and optical disk drives and ,shall be as described in
1:1997.

ntrol commands
Eeneral

pmmands in this clause use basic_packets and shall be used as Control comma
3 of the logical interface.

OP

ommand is identical to the NOP command described in ANSI X3.291:1997 a
requirements shall be observed.

nedia,

ind in

essage packet structure for magnetic tape drives is funetionally identical to the packet

ANSI

nds in

d the

ANSI

6.2 HACILITY OPERATION
This gommand/isviidentical to the FACILITY OPERATION command described in
X3.29[1:1997 and the same requirements shall be observed.
6.3 ATTRIBUTES
6.3.1 Command packet
PKT |REF OP (COM OP |SLAV|FAC PARAMETERS
LT MOD | ADDR | ADDR

H| NO |CODE| MOD
01 2

4 5 6 through n

XXX

X xxxx 02 bbbb bbbb xx XX
7654 3210
Bits 0, 1, 3 have encoded neaning of:
— X' 0' =Report
— x'1'"=Initialize X' 2' =Restore
———— X'9' =Load x' A' =Save

Figure 1 — Command packet for ATTRIBUTES
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6.3.2 Response packet

PKT Echoed From MAJOR STATUS PARAMETERS
LTH Conmmand CODES TYPE;CODE
012345 6 8 through n
XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 2 — Response packet for ATTRIBUTES

6.3.3 Description

The ATTRIBUTES command allows modification of the slave or facility attributes that are used
to tell{the master what the addressee's operational characteristics are and to allowthemn to be
examined or modified. The operational characteristics that may be modified in the addnessee
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 mogdifiers
are mytually exclusive.

The igformation that the slave supplies or modifies, or supplie€s,;and modifies, in accordance
with the command, is specific to the addressee identified hy the Slave Address and Hacility
Addrejss of the command. Unless a master has prior knowledge, processing of Attributes
shoul@l begin by analysis of the slave's capabilities~anhd 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) Regport: This requires the addressee to“respond with a list of parameters that detail the
atfributes requested by the command.

b) Initialize: This allows the master to-require the addressee to set all of its attributes tp their
initial values.
NOTE | These attributes may not represent a valid configuration.

c) Rgstore: This allows the (restoration of saved attributes. At power on, slaves and fatilities
shill perform an automatic Restore. If no attributes have been Saved by the mastg¢r, the
Rgstore values shalllbe a valid configuration of the Initialize attributes.

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

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

When| the, Tnitialize or Restore modifiers are set, the addressee acts upon all attri
Similarhp—H-re-parameters—are-tranrsmitted-with-the-eemm et f Save
modifiers are set, the addressee acts upon all attributes.

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

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

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


https://iecnorm.com/api/?name=6f1c3f6f46b366cb2c7d106ed39a214e

-20 - 9318-4 © ISO/IEC:2002(E)

ATTRIBUTES command with the Report modifier set, to look at the parameter or parameters
of interest.

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

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

set.

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

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

values.

Some|of the attributes apply equally to either slave or facility (e.g., numbertof ports). |In the
case pf an integrated slave and facility, both slave and facility apply. £0r this reason, it is
impossible to clearly define attributes as belonging to either slave or facility unlegs the
configuration of intended use is known. Therefore, all attributes are.shewn as being relative to
the agldressee, even though some may be specifically slave oriented and others mpay be

specifically facility oriented.

Withirl 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 fdcilities that support more than one type of\ partition, the Partition Parameten shall
precefle every set of attribute parameters for that-partition. In this manner, every partifion is
described by a group of succeeding attribute’ parameters (e.g., if a disk that has| been
formatted with one PhysicalBlock size has, three partitions, the Size of Disk PhysicalBlocks
paraneter 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 xX'FF' is appended [to the
commland, the slave shall respond with information on all of the partitions (with each |set of
infornmation preceded by a Partition Parameter). On a Report, Load or Save, the absendge of a

Partition Parameter means.the default data partition attributes are to be referenced.

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

There|isasneed for three types of memory to completely manage Attributes:

a)

b)

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

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

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

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

a)

b)

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

a)
b)

c)

6.3.4 |Parameters

6.3.4.1 Parameters 3A, 3E, 50.

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

6.3.4.2 Parameters 51 to.58

6.3.4.p.1 Size of Tape’DataBlocks parameter

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

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

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

Inftialize: No parameters are accepted. The contents of Permanent memary shall be
wrjtten into Current memory.

Rgstore: No parameters are accepted. The contents of Semi-Permanént memofy are
wrjtten into the Current memory.

Sgve: If no parameters are appended, the contents of Current memory are writtgn into
Sgmi-Permanent memory.

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

@ LTH|I D|OCTET | X/ b | DEF ATTRI. BUTE PARAMETERS
B|n+1|3A(01- n Dat a Address paranmeter
B|n+1|3E[(01- n Partitilon paranmeter
4(n+1|50(01-10 Vendor*id (iso is 646/ ascii)

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

the addressee.

6.3.4.p.2" Size of Tape PhysicalBlocks parameter

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

6.3.4.2.3 Variable DataBlock sizes supported parameter

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

If more than one range is supported, these three fields are repeated as many times as
required.
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@LTH|I D|OCTET | X/ b | DEF ATTRI BUTE PARAMETERS
B|05 |51(01-04 Size of tape DataBl ocks
B|05 |52(01-04 Size of tape Physical Bl ocks
53 reserved
54 reserved
S|n+1|55 VARI ABLE DATABLOCK S| ZES SUPPORTED
01-04 Smal | est bl ock size supported
05-08 Largest bl ock size supported
09-QC lLncrement size
n-B: 8 Smal | est bl ock size | repeated as many
n-7:4 Largest bl ock size | times as needed
n-3:n I ncrement size
g[(n+1 |56 VARI ABLE PHYSI CALBLOCK SI ZES SUPPORTED
01-04 Smal | est bl ock size supported
05- 08 Largest bl ock size supported
09-0C I ncrement size
n- B: 8 Smal | est bl ock size repeated as many
n-7:4 Largest bl ock size ti'nes as needed
n-3:n I ncrement size
9|n+1|57 FI XED DATABLOCK Sl ZE(S) SUPPORTED
01-04 Bl ock size (first) repeat ed as many
n-3:n Bl ock size (Il ast) | tinmes as needed
g[(n+1 |58 FI XED PHYSI CALBLOCK, SMZE(S) SUPPORTED
01-04 Bl ock size (first) repeated as many
n-3:n Bl ock size (Il ast) | tines as needed
6.3.4..4 Variable PhysicalBlock sizes supported parameter
The fifst field contains an unsigned binary number specifying the smallest value of a rapge of
PhysitalBlock sizes. The second field\contains an unsigned binary number specifying the
largegt value of the range suppocted. The third field is an unsigned binary number that

specif

If mo
required.

6.3.4.

The fifst field contains an unsigned binary number specifying the DataBlock size suppor
han one.size is supported, this field is repeated as many times as needed.

more

6.3.4.

es the increment by which the block size may be increased from smallest to larges

P.5 Fixed DataBlock size(s) supported parameter

D.6(/Fixed PhysicalBlock size(s) supported parameter

1.

e than one range is supported, these three fields are repeated as many times as

ted. If

The first field contains an unsigned binary number specifying the PhysicalBlock size
supported. If more than one size is supported, this field is repeated as many times as needed.

6.3.4.3 Parameters 59 and 5A

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


https://iecnorm.com/api/?name=6f1c3f6f46b366cb2c7d106ed39a214e

9318-4 © ISO/IEC:2002(E)

- 23 —

Table 3 — Attributes parameters 59, 5A

@ LTH|I D|OCTET | X/ b | DEF ATTRI BUTE PARAMETERS
S|02 |59 Attribute table conditions
B[n+1|5A Pad with fill characters

6.3.4.4 _Parameters 5B to 5D

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

Table 4 — Attributes parameters 5B to 5D

@ LTH|I D|OCTET | X/ b | DEF ATTRI BUTE PARAMETERS
B{n+1|5B TAPE PARTI TI ON DEFI NI TI ON
01 Partition ID
02 Facility address
03-04 reserved
05-08 Bl ock count
09-0C Dat aBl ock address
B(n+1|5C Synonym definition
B|{n+1|5D Alias definition

6.3.4.5 Parameter 5E - Multi-port characteristics

This parameter shall be as described in ANSI X3.291:1997.

6.3.4.6 Parameter 61 - Transfer rate

This parameter shall be as described in ANSI X3.291:1997.

6.3.4.Y Parameters 64-1o0'65

6.3.4.Y.0 General

Table 5 — Attributes parameters 5E to 65

@ LTH{I D|OCTET | X/ b | DEF ATTRI BUTE PARAMETERS

BAlo+l |5F Milti-port characteristics

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

S|15 (64 Physical interface attributes parameter
S[n+1|65 Addr essee configuration paranmeter

6.3.4.7.1 Physical interface attributes parameter

This parameter shall be as described in ANSI X3.291:1997.

6.3.4.7.2 Addressee configuration parameter

This parameter shall be as described in ANSI X3.291:1997.



https://iecnorm.com/api/?name=6f1c3f6f46b366cb2c7d106ed39a214e

—24 - 9318-4 © ISO/IEC:2002(E)

6.3.4.8 Parameter 66 to Slave configuration (bit significant)

This parameter shall be as described in ANSI X3.291:1997.

6.3.4.9 Parameter 67 to Slave configuration (fields)

This parameter shall be as described in ANSI X3.291:1997.

Table 6 — Attributes parameters 66, 67

@LTH|I D|OCTET | X/ b | DEF ATTRI BUTE PARAMETERS
3[(n+1|66 Sl ave configuration (bit significant)
S[(n+1|67 Sl ave configuration (fields)

6.3.4.10 Parameter 68 to Facilities attached to slave

Table 7 — Attributes parameter 68

@LTH|I D

OCTET

Xl'b

DEF

ATTRI BUTE PARAMETERS

B|n+l1|68

Facilities attached to, sl-ave paraneter

This garameter shall be as described in ANSI X3.291:1997.

This parameter has been defined as "Both" for the purpose of commonality. However

Tape pituation a master would not normally sp€cify this parameter.

6.3.4.11 Parameters 69 to 6A

6.3.4.111.1 Parameter 69

This garameter is reserved.

6.3.4.111.2 Command supported parameter

This garameter shallbe-as described in ANSI X3.291:1997.

Table 8 — Attributes parameters 69, 6A

in the

@ LTH|ND|OCTET | X/ b | DEF ATTRI BUTE PARAMETERS
§|m*1|69 reserved
ST+iT6A Commamd—supported
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6.3.4.12 Parameter 6B to Masks of octets supported

This parameter shall be as described in ANSI X3.291:1997.

Table 9 — Attributes parameters 6B to 6F

@LTH|I D|OCTET | X/ b | DEF ATTRI BUTE PARAMETERS
S(n+1 (6B Masks of octets supported
M[n+1|6C Request parm paraneter
S|05 |6D Parm | engt h parameter
B|n+l|6E Slave reconfiguration (bit significant)
B|n+l|6F Sl ave reconfiguration (fields)
6.3.4.13 Parameters 6C to 6D
6.3.4.13.1 Parameters 6C - Request parm parameter
This parameter shall be as described in ANSI X3.291:1997.
6.3.4.1.13.2 Parameters 6D - Parm Length parameter
This parameter shall be as described in ANSI X3.291:1997.
6.3.4.14 Parameter 6E to Slave reconfiguration (bitzsignificant)
This parameter shall be as described in ANSI X3.291:1997.
6.3.4.15 Parameter 6F to Slave reconfiguratien (fields)
This parameter shall be as described in ANSI X3.291:1997.
6.3.4.16 Parameters 70 and 71
6.3.4.16.0 General
Table 10 — Attributes parameters 70, 71
@LTH|I D|OCTET |;X/ b | DEF ATTRI BUTE PARAMETERS
H|05 [70]|0X=04 Si ze of data buffer bl ocks
g(n+1 |71 DATA BUFFER BLOCK SI ZES SUPPORTED
01-04 Smal | est bl ock size supported
05- 08 Largest bl ock size supported
09-0 I ncrement size
n- B: 8 Smal | est bl ock size repeated as many
n-/7:4 Largest Dblock size times as needed
n-3:n I ncrement size

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.
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6.3.4.16.2 Data buffer block size supported parameter

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

If more than one range is supported, these three fields are repeated as many times as
required. If the Data Buffer Block size is fixed, the fixed value is reported for both maximum
and minimum block size and the increment is reported as zero.

6.3.4.
a) SU
be
b) PH
a’
c) V3
SiZ
PH

|7 Parameter 72 to Tape characteristics (bit significant)

ppression of repositioning: This bit indicates that any repositioning activity thg
required under normal operating conditions can be suppressed.

ysicalBlock: This bit, when set, indicates that the addressee is capablée of opera
Fixed Block" mode.

es of any size from the master, up to the maximum block size’specified in the V3
ysicalBlock Size parameter.

d) Ds

e) M
D4
wh
Ds

tablocks same as PhysicalBlocks: This bit informs theZJnaster that the address

onJ:y accept DataBlocks that are the same size as the PhysicalBlocks.

taBlock sizes that are larger than the PhysicalBlock size in increments equal in s
ole PhysicalBlocks. To illustrate - if the PhysicalBlock size is set to 256 octets, th

miiltiples of the PhysicalBlock size shall be tejected.

f) D4
D4
wh
Fa
ch

g) Fi
At
fill
PH

h) Al
AU
R

i) Ds
av

taBlock non-multiple of PhysicalBlock: This bit indicates that the size
taBlock may be of any size with nosregard for the size of the PhysicalBlock. In

cility will fill the remainder of the incomplete PhysicalBlock with vendor- unique pa
aracters, unless the External fill character-bit is set.

| character supported:\Fhis bit indicates that the fill characters specified by t
ributes command, parameter 5A Pad with fill characters, will be used by the Fac

all PhysicalBlocks\ that are not completely filled with data while in the
ysicalBlock modeg:

tomatic errorsrecovery: This bit indicates that the Facility is capable of perfqg
tomatic (unassisted by the master) Error Recovery according to a vendor-unique
covery algorithm.

ta buffer: The presence of this bit indicates that the addressee has a Data
pilable. The data buffer size is reported in the Addressee Configuration parg

(0

t may

ling in

riable PhysicalBlock: This bit indicates that the addressee can, accept PhysicalBlock

\riable

pe will

Itiple of PhysicalBlock: When set, this bit méans that the addressee will accept

ize to
en the

taBlock size may be 256 or 512 or 768 o1.2024 etc. Any DataBlock sizes that are not

pf the
cases

ere the DataBlock size results_inva PhysicalBlock that is not completely utilized the

dding

he set
lity to
Fixed

rming
Error

Buffer
meter

65).

j) Streaming tape: When set, this bit informs the master that the attached addressee is

ca

pable of operating in the streaming mode.

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

NOTE Start-Stop and Streaming are not mutually exclusive. A drive may be capable of operating in either the
start-stop or the streaming mode.
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a)

r

s)

)

Table 11 — Attributes parameter 72

@LTH|I D|OCTET | X/ b | DEF ATTRI BUTE PARAMETERS

S|n+1|72 TAPE CHARACTERI STI CS (BI T SI GNI FI CANT)

01 Tape sl ave attributes

Suppression of repositioning

Fi xed physi cal bl ock

Vari abl e physi cal bl ock

Dat aBl ocks sanme as Physi cal Bl ocks

Dat aBl ock mul ti pl e of Physi cal Bl ock

Dat aBl ock non-nmultiple of Physical Bl ock

External fill character

Aut omatic error recovery

Data buiter

Streani ng tape

Start stop tape

Bl ock nunbering supported

Encryption supported

Conpr essi on supported

Transl ati on supported

Inmplicit positioning supported

Track addressabl e

Ser penti ne

Aut o speed control

Mul tiple fixed gaps

Read reverse

Wite reverse

Edit capability

Vari abl e gap

Cartridge Loader

Vol ume attributes

Vol ume attributesdi'yr asynchronous response

Optim zed positi®ni¥ng supported
reserved

0Z

03

04

OhRhUIONORNWAUIONORNWAUIONORNWAOION

w
1

Blpck numbering supported: This bitindicates to the master that the addressee supports
rnal block numbering and is capable of using the block number field to perform gxplicit
poisition operations (see POSITION*CONTROL) and other internal control functiong. The
actual recorded block number field and the algorithm used to develop the block npmber
are not specified in this standard.

Erfcryption supported: This bit is used to inform the master that some data encryption
capability is available in‘the Addressee.

Cgmpression supparted: This bit informs the master that the Addressee has an internal
compression algarithm that can be applied to the data.

Translation supported: This bit informs the master that the Addressee can translatge data
beling writtendto or read from the media.

Imlplicit<positioning supported: This bit, when set, indicates that the addresgee is
capableJof using the address field in the command extent parameter to perform implicit
and\éxplicit space operations when required.

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

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.

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.

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.

Read reverse: This bit indicates that the addressee is capable of performing a Read in
the reverse direction.
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Write reverse: This bit indicates to the master that the addressee is capable of writing in
the reverse direction.

Edit capability: This bit indicates to the master that the addressee has the ability to
rewrite an existing PhysicalBlock or DataBlock, from a PhysicalBlock or DataBlock of the
same size, without destroying the adjacent PhysicalBlocks or DataBlocks on the media.
When Edit is not supported and the master attempts to write a PhysicalBlock or DataBlock
over an existing PhysicalBlock or DataBlock, it is assumed that the block(s) immediately
following the block being written will be destroyed. If the addressee has the property that it
can overwrite without causing the destruction of any adjacent PhysicalBlocks or
DataBlocks, it shall 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
copstanthh-edit-mede—cowttd-cause-thetape-driveortapesubsystemtoperfermreedless

repositioning and control functions during all write operations.

Variable gap: This bit advises the master that the addressee is capableof)prgviding
variable gaps that vary from the Minimum Gap size up to the Maximum Gap.'Size et by
the¢ master.

Cgrtridge loader: This bit advises the master that the Cartridge LoadéeRs installed.
Vdlume attributes: This bit advises the master that Volume attributes are supported

aa) Volume attributes in Asynchronous Response: This bit.advises the master that
the inclusion in the Asynchronous Response of the(Reported Volume Attrjibutes
parameter as defined for the Position Control commandlis supported.

bb) Optimized Positioning Supported: When this bit*is set, the addressee has the
capability of using an internal positioning seheme that can provide optimized
positioning of the medium. The optimization /s based on the use of posifioning
information previously recorded in a special area on the medium.

Table 12 — Attributes parameter 73

@ LTH|I D|OCTET | X/ b | DEF ATTRI BUTE PARAMETERS
9|n+1|73 TAPE CHARACTERI STI CS ( FI ELDS)
01 Maxi mum write retry count
02 Maxi mum read retry count
03 Nurmber of translation tables supported
04 Nunber of alterable translation tables
05 Units of neasure
736 Tape speed
5- 4 Gap size
3-2 Densi ty
1-0 For mat
06 M ni mum gap size
07 Maxi mum gap size
08 Gap size increnent
09 Maxi mum erase mul tiplier supported
0A 7 Def aul t
6 0 = start/stop 1 = stream ng
5-0 reserved
0B-0C Recordi ng density
0D- OE Tape speed
n-9 Units of neasure
n-8 M ni mum gap size
n-7 Maxi mum gap si ze
n-6 Gap size increnent
n-5 Maxi mum er ase repeated as many
n-4 7 Def aul t t1mes as needed
6 0 = start/stop 1 = stream
5-0 reserved
n-3:2 Recordi ng density
n-1:n Tape speed
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a)

b)

c)

d)

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

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

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

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

NOTE [Transtation tabtes may be comntaimed 1 aiterapie or unatterapte storage Wit the addressee (RAM or
ROM). [Translation tables are numbered consecutively from x00 to XFE with unalterable tables located in‘thg lowest
numbeled tables. An addressee that reports a "Number of Tables Supported" as xOF and an "alterable.tablg count”
of x03 [should have ROM translation tables numbered x00 through xOB and alterable (RAM) translatior] tables

numbeired x0C, x0D, and XOE.

e)

f)

9)

Urnjits of measure: This is a 1-octet field containing four 2-bit fields eneaded to indicate
theé units of measure used by the master to interpret the associatedtape attributg 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

bits 5-4 gap size bits 1-0 format
00=tenths of an inch 00=1S0O
01=millimeters 01=vendor units
10= centimeters 10=vendor units
11=vendor units 11=vendor units

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

Maximumy-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 fecord
on| the media without the use of the ERASE command.

NOTE If the addressee does not support variable gaps or multiple fixed gaps, the maximum and the minimum gap
size shall both be set to the addressee's fixed gap size.

h)

Gap size increment: This is an unsigned binary number that specifies the incremental
value by which the addressee can lengthen or shorten the gap. If the addressee does not
support more than one gap size, the increment shall be set to zero.

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

NOTE The erase multiplier is a number that, when multiplied by the minimum interblock gap size, produces a
nominal erase gap size.

)

k)

Default: When set to 1, this bit indicates to the master that the described configuration is
the addressee's default configuration.

Mode: This bit indicates that the addressee, when set to the reported configuration,
operates in the Streaming or Start-Stop mode of operation.
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) Recording density: This is an unsigned binary number that is used to report the
recording density supported by the addressee, expressed in units specified in the Units of
Measure field. When the format code in the units of measure field indicates a recording
format described in an International Standard, the Recording Density field implies the
recording format (1600 CPI is Phase Encoded, 6250 is a GCR format, etc.).

m) Tape speed: This is an unsigned binary number that is used to specify tape speed in units
contained in the units of measure field.

6.3.4.19 Parameters 74 and 75

6.3.4.19.1 Current tape configuration (bit significant)

This garameter is used by the master to determine or change the current configuration |of the
addrepsee (see Parameter 72 for field descriptions).
6.3.4.119.2 Current tape configuration (fields)
This garameter is used by the master to determine or change the currentieonfiguration |of the
addrepsee (see Parameter 73 for field descriptions).
Table 13 — Attributes parameters 74, 75
@LTH|I D|OCTET | X/ b | DEF ATTRI BUTE PARAMETERS
Bintl|74 CURRENT TAPE CONFI GURATI ON (BI T SI GNI FI CANT)
01 Tape sl ave attri butes
7 Suppressi on of r@pesitioning enabl ed
6 Fi xed Physical Bl ock 1=fi xed O=vari abl e
5 Ser penti ne
4 Automati c error recovery
3 Data buffer
2 St ream ng.t\ape nmode
1 Start stop tape node
0 Vari ablbe”gap enabl ed
02 7 Bl ocksPumberi ng
6 Encriyption
5 Cofipr essi on
4 Transl ation
3 Aut o speed control
2 Mul tiple fixed gap
1-0 reserved
B(n+1|75 CURRENT TAPE CONFI GURATI ON ( FI ELDS)
01 Wite retry count
02 Read retry count
03 Current translation table nunber
04 Units of neasure
7-6 Tape speed
5-4 Gap size
3-2 Density
1-0 For mat
05 Current gap size
06 Current erase multiplier
07-08 RecoT dimg—density
09- 0A Tape speed

6.3.4.20 Parameters 76 to 79
6.3.4.20.1 Block numbering parameter

This parameter is used to inform the master of the information carried in the addressee's
Block Number field. This information is useful when the master uses special addressee
functions, such as encryption or compression.

a) Encrypted: When set to 1, this bit informs the master that the addressee can mark
encrypted blocks. If this function is supported, the master may encrypt data by block as
opposed to encrypting an entire volume.
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b) Compressed: This bit informs the master that compressed blocks can be marked when
written and detected when read. This allows the master to invoke compression on a block
basis.

c) 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.

Tahla 14 Attributac aramatarc 70 +o 70
oot T ettt e oo Te o t t

o)
154

@LTH|I D|OCTET | X/ b | DEF ATTRI BUTE PARAMETERS

n

02 |76 BLOCK NUMBERI NG PARAMETER
01 Encrypt ed
Conpr essed
Transl at ed
reserved

M{n+1 |77 ENCRYPTI ON PARAMETER
01-n Vendor Uni que

[@XéNeplN|

n

n+1|78 TRANSLATI ON TABLE PARANEFER
01 Transl ation table size
02 Transl ati on table nunber
n -1 Transl ation table size repeat ed as many
n Transl ati on tabl esnumber times as needed

B{n+1|79 TRANSLATI ON PARAMETER
01 Transl ation tablte nunber
02-n Transl ation table (vendor wuni que)

6.3.4.20.3 Translation Table parameter

The Tfanslation Table parametet_is used by the addressee to report to the master the gize of
the translation tables specified by the Translation Table Number. If no Translation |[Table
Numbgr field is present in.the parameter, the table size specified in the Translation Tablg Size
field dpplies to all translation tables supported by the addressee. If more than one tranglation
table |size is supported /by the addressee, the table size and table number fields mlay be
repeajed as many times as needed.

a) TranslationXTable Size: This field informs the master of the addressee's Tranglation
Tgble size:

b) Trhanslation Table Number: This field specifies the Translation Table for which thg table
sizeNs"provided.

6.3.4.20.4 Translation parameter

The translation parameter is used to transfer vendor-unique translation tables between the
master and the addressee. The addressee shall report the Table Number and content of the
Translation Table currently being used when requested by the master. The master may also
use this parameter to load an alterable Translation Table contained in the 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 4 5 6 through n

XXXX XXXX 03 bbbb bbbb xx XX

7654 3210

— 1=Condi tion
— 1=Extended Condition
— 1=Port Query

Figure 3 — Command packet for REPORT ADDRESSEE STATUS

r port

6.4.2 |Response packet
PKT] Echoed From MAJOR STATUS PARAMETERS
LTH Conmmand CODES TYPEJ/CODE
012345 6 8 through n
XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210
Figure 4 — Response packet for REPORT ADDRESSEE STATUS
6.4.3 [Description
REPQRT ADDRESSEE STATUS shall cause the slave_to report the condition, status d
mask |of the port or port(s) of the addressee. Execution of this command shall not clear any

condifion or status in the addressee.

One
exclus

If the
the ad

If the
isaV
of this
the cd

includes the current.status of the addressee (e.g. which side an optical platter is loaded))

If the
over \
find o

hodifier bit is required for the execution of this command, and the bits are m
ive.

Condition modifier is set, the stave shall report the condition (see ANSI X3.291:19
dressee for the port or ports specified.

Status modifier is set, the slave shall report the status of the addressee. The res

itually

97) of

ponse

command is to permit a master that has not been available or operational to es
nfiguration of gperating slaves. Status is device type and implementation depen

Port Query modifier is set, the slave shall report the addressee port mask(s) for th
vhich- the command was received. The master can use the Port Mask paramete
it gvhich port, in a multi-ported slave, it is connected to.

endor Unique parameter that includes information about the addressee. One of thj uses

ablish
ent. It

e path
r(s) to

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.

6.4.4

Parameters 50 to 53

6.4.4.1 Port mask parameter

This parameter shall be as described in ANSI X3.291:1997.

6.4.4.2 Condition parameter

This parameter shall be as described in ANSI X3.291:1997.
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Table 15 — Report addressee status parameters 50 to 53

LTH|I D|OCTET | X/ b | DEF REPORT ADDRESSEE STATUS PARAMETERS

n nwl@

n+1(50|01-04 Port mask parameter
n+1|{51|01-02 Condi tion

02 |52 MEDI A STATUS

01 Begi nni ng of nedia

End of media warning

Medi a present

Logi cal end of nedia warning
reserved

Default recording format
Wite protect

DN OOION

n

n+1|{53|01-n St atus unqi ue to the vendor

e end
e) the
quent

set to

6.4.4.8 Media status

Medig Status is a bit significant field used to inform the master of~the tape drive ggneral

statud| in relation to the media.

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

b) Ernd of media warning (EMW): When set to 1, this bit informs the master that a previous
command has left the media positioned at or beyond.the EMW indicator (the reflectiv
of tape marker on reel-to-reel tape). When positianed before (on the logical BOM sid
ENIW indicator, either because EMW has not yet been reached or because a subsq
opleration leaves the media positioned beforesEMW, this bit shall be set to 0.

c) Media present: This bit informs the master that a volume is mounted and cofrectly
loaded. This bit shall be set to 0 to inform~the master of conditions such as broken tape or
nof volume mounted.

d) Ldgical end of media (LEOM) warning: This bit informs the master that the tape is
polsitioned at the LEOM warnings

e) Ddfault recording format:i JFhis bit, when set to 1, indicates that the tape drive is
process data with the drive default recording density.

f)

W
pr

ite protect: When'set, this bit indicates to the master that the tape volume iS
btected (i.e., absénce of a "write ring").

write

6.4.4.4 Vendor unigue status

The field or fi€lds, if any, in this parameter shall be specified in the vendor's documentatjon.

6.5 HORT-ADDRESS

This command shall be as described in ANSI X3.291:1997.

6.6 PATH CONTROL

This command shall be as described in ANSI X3.291:1997.

6.7 ATTENTION CONTROL

This command shall be as described in ANSI X3.291:1997.
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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 4 5 6 through n

XXXX XXXX 07 bbbb bbbb xx XX
7654 3210

— O=Report 1=Set

NOTE | The polarity of the Set/Report bit is reversed between ANSI X3.291:1997 and this standard.

Figure 5 — Command packet for OPERATING MODE

6.8.2 |Response packet

PKT Echoed From MAJOR STATUS PARAMETERS
LTH Conmand CODES TYPEJ}CODE
012345 6 8 through n
XXX|Xx eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 6 — Response packet for ORERATING MODE

6.8.3 [Description

The QPERATING MODE command allows thenaster to change the operating modes |of the
slave [or facility dynamically. The parameter*field of the command packet defines what jaction
the slave or facility is to take (for example;*those associated with establishing device-ynique
operating characteristics, such as recording density on tape, removal of media, etc.).

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

Execytion of transfer commands in slave-defined areas other than that for data may rgquire
differgnt types of résponse information. The Response Conditions parameter is uged to
overrifle the conditions established by Housekeeping Attributes.

The pgarameters associated with this command shall remain in effect until a subseaquent
OperdtingrMode 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 parameter shall operate as described in ANSI X3.291:1997.

6.8.4.2 Response conditions parameter

This parameter shall operate as described in ANSI X3.291:1997.

6.8.4.3 Tape modes (bit significant) parameter

The first three octets of the Tape Modes parameter consist of pairs of bits used by the master
to enable and disable optional features. Each pair consists of two bits that are mutually
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exclusive (for example, Enable Data Buffer and Disable Data Buffer). If neither 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 disable writing on a volume. The Enable Writing bit shall not override a hardware write
protect (for example, the "write ring" on reel-to-reel tape).

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

The fiLth octet sets the mode of the Cartridge Loader (CL). The CL operates in one\of

modes:

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

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

¢) Adtomatic: The CL automatically loads and unloads cartridges.

Table 16 — Operating mode parameters 3E, 50)\52

three

LTH

o
&

I D

OCTET

X/ b | DEF OPERATI NG MODE. PARAMETERS

n+1

02

o= @

n+1l

3E
50
52

01

02

03

Partition paraneter
Response conditicns

TAPE MODES (bi€\'significant)
On-1line

Off-line

Enabl e suppress repositioning

Di sabl e_suppress repositioning
Fi xed /Physi cal Bl ock

Var i abl’e Physi cal Bl ock

Enablte automatic error recovery
Di.Sabl e automatic error recovery
Enabl e stream ng node

Enabl e start/stop node

Enabl e vari abl e gap

Di sabl e vari abl e gap

Enabl e data buffer

Di sabl e data buffer

Enable writing

Di sable writing

Enabl e stop at end of media warning
Di sabl e stop at end of medi a warning
Enabl e bl ock numberi ng

Di sabl e bl ock nunbering

Enabl e encryption

Di sabl e encryption

Enabl e conpression

Di sabl e conpression

05

EIIdIUI e trarrsratlton

Di sabl e transl ation

Enabl e auto speed contro

Di sabl e auto speed contro

Default recording density

Unr ecogni zed for mat
reserved

Manual cartridge | oad

System cartridge | oad

Automatic cartridge |oad
reserved

[EnY
'
QUIONONWAUIONORNWAUIONORENWAUIONORNWAOION

o
1

6.8.4.4 Parameter 53 - Tape modes (fields)

a) Write retry count: This is a 1l-octet field containing an unsigned binary number that
specifies the current setting of the write retry count. If this field is set to 0, the addressee
is not enabled to perform automatic write retries.
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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 1l-octet field that specifies the translation table
address currently being used by the addressee.

Table 17 — Operating mode parameter 53

@LTH|I D|OCTET | X/ b | DEF OPERATI NG MODE PARAMETERS
B|n+1|53 TAPE MODES ( FI ELDS)
01 Wite retry count
02 ReadTetTy CTourt
03 Transl ation table address
04 Units of measure
7-6 Tape speed
5-4 Gap size
3-2 Density
1-0 For mat
05 Gap size
06 Erase multiplier
07-08 Recordi ng density
09- 0A Tape speed
0B- OE Dat aBl ock size
OF-12 Physi cal Bl ock size
13-16 Dat a buffer block size

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 Operating|Mode
field. Unassigned codes are reserved for vendof-unhique 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

bits 5-4_tgap size bits 1-0 format
Q0= tenths of an inch 00=1S0O
01=millimeters 01=vendor units
10= centimeters 10=vendor units
11=vendor units 11=vendor units

Gap size: This is an unsigned binary number that specifies the current gap size the
addressee is configured to write, expressed in units defined in the Units of Measure field.

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

Recording format: This is an unsigned binary number used to report the addressee's
current recording density expressed in units specified in the Units of Measure field. If ISO
format is specified in the Units Specifier (bits 1-0), the encoding scheme used to record
data on the media shall be specified by the density (i.e., 1600 is Phase Encoded, 6250 is
Group Coded, etc.).
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h) Tape speed: This is an unsigned binary number used to specify the current setting of tape
speed in units contained in the Units of Measure field.

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

i) 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.

6.8.4.5 Operating mode parameter 54 - Data operation

This garameter is used to inform the addressee of special operations to be performied on the
data heing written or read.

Table 18 — Operating mode parameter 54

@ LTH|I D|OCTET | X/ b | DEF OPERATI NG MODE PARAMETERS
M{n+1|54 DATA OPERATI ON PARAMETER
01 7| Conpress
6| Encrypt
5| Transl ate
4-0 reserved
02 Transl ation | ndex

a) Caompress: This bit indicates that the addressee is to compress or decompress thg data.
If,[ during a Read operation, the addressee’detects that the block being read s not
compressed, this bit shall be ignored.

b) Ercrypt: This bit informs the addressee that the data is to be encrypted or decrypted. If,
during a Read operation, the addressee detects that the block being read is not encfypted
or| if the master has not properly*set up and enabled the encryption function, the
addressee shall transfer the dataas read and shall ignore the Encrypt bit.

c) Trpnslate: This bit indicatestothe addressee that it shall translate the data being Written
or|read and shall use the translation table indicated by the Translation Index octet.

d) Translation index: This.is a hexadecimal code that identifies the translation table [within
the addressee that-iS:to be used. Valid codes are x'01' through x'FF'. The tranglation
indexes supported by the addressee are reported in ATTRIBUTES.

6.9 ABORT

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

6.10 ACCESS PERMITS

This command is identical to the ACCESS PERMITS command described in ANSI
X3.291:1997 and the same requirements shall be observed. Note that in the Tape Situation,
access permits are normally defined on a partition basis only, and thus no 31, 32 and 3A
parameters are used.

6.11 RESUME

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

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

6.13 ANTICIPATED ACTION

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

6.14 OPERATOR DISPLAY

This fommand is identical to the OPERATOR DISPLAY command described dn|ANSI
X3.29[1:1997 and the same requirements shall be observed.

7 Pogsition commands

7.0 General

The cpmmands in this clause require the Command Extent parameter/lnless otherwise noted.

7.1

[ds)

PACE BLOCK/FILE MARK

7.1.1 |Command packet

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

XXXX XXXX 40 bbbb bbbb xx XX
7654 3210

— O0=Blrock 1=File Mark
— 1=Step at End of Track
— 1=Logi cal End Of Medi a Warni ng (LEOM
— Direetion O=Forward 1=Reverse

Figure 7 — Command packet for SPACE BLOCK/FILE MARK

7.1.2 [Response packet

PKT] Echoed .From MAJOR STATUS RESPONSE
LTH Conyend CODES TYPEJ,CODE PARAMETERS
01,2345 6 8 through n

XXXXx eeee€eeeeeeee 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 the modifier octet) over the number of Blocks/File Marks specified in the Extent
parameter, if present. Upon normal completion of this command, the tape 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
accompanies this command, the addressee shall space over one Block/File Mark. Data is not
transferred by this command and data errors, if any, are not reported.

If the Block modifier is set and an Extent parameter is present, the facility spaces over the
number of Blocks specified in the Count in the direction specified.
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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.

If the |File modifier is set and an Extent parameter is present, the Facility shall pesitipn the
tape ip the direction specified, stopping after detecting the number of File Marksyspecified in
the cqunt, and shall then position the tape in preparation for processing the next seqdential
recorded element in the specified direction.

If PEDM is encountered before the File Mark count is exhausted,-the command| shall
terminate with the appropriate status and a residual count in the Respanse Extent Parameter.

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

A LEQM Warning is an optional recorded tape mark that may be used to separate twq large
data gets on tape or mark the end of the recordédoportion of the media. If the LEOM mpdifier
is set} the addressee shall position in the direction specified and shall stop; prepafjed to
process the first recorded element after LEOM 'in the same direction. If PEOM is encountered
before a LEOM is detected, the addresseershall terminate the command with the apprqpriate
statug. If the reverse modifier is set andBOM is encountered before a LEOM is detectdd, the
addrepsee shall position to BOM and, the command shall be terminated with the apprgpriate
status|.

NOTE |LEOM is a vendor-unique function and no attempt is made in this standard to define the actual mark on the
tape or|the way in which the mark is.detected or used. It should be noted, however, that the implementatijon of a
LEOM ¢ould affect interchangeability of tapes between devices that support LEOM and devices that do not support
LEOM.| One possible implementation would be two successive tape marks recorded on the media. This
implemgntation would allow a device to use the LEOM function without affecting the interchangeability] of the
volume

For facilities withLautomatic track addressing, an end of track condition shall cause the| slave
to select the next track, in the appropriate direction, and to continue spacing as instrucfed by
the cdmmand> Automatic track selection 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 Trackumodifier. T

The data address field of the Command and Response Extent is 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 capable of positioning to a specified block address. The SPACE BLOCK/FILE MARK command is provided
for addressees that do not support implicit positioning and cannot position the media to a specified block address.


https://iecnorm.com/api/?name=6f1c3f6f46b366cb2c7d106ed39a214e

7.1.4

— 40 - 9318-4 © ISO/IEC:2002(E)

Parameters 31, 32, 35

7.1.4.0 General

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

@ LTH|I D|OCTET | X/ b | DEF SPACE BLOCK/ FI LE MARK PARAMETERS
M{n+1 |31 COMMAND EXTENT
01-04 Count
05-08 Dat a Address (Set to 0)
S{n+1|32 RESPONSE EXTENT
Q1-04 Resi dual Count
05-08 Dat a Address (Set to 0)
M[O5 |35]|01-04 Access Key paraneter
7.1.4.1 Command Extent (common) parameter

This p
the nJ

7.1.4.

This
parani

7.1.4.
This p

7.2 H

7.2.1

arameter shall be as described in ANSI X3.291:1997. This parameter is used to §
mber of blocks or file marks to be spaced over.

P Response Extent (common) parameter

arameter shall be as described in ANSI X3.291:1997. If the command should fa
eter is used to report the number of file marks of\blocks remaining to be spaced.

B Access Key (common) Parameter

arameter shall be as described in ANS{¢X3.291:1997.

OSITION CONTROL

Command packet

PKT]
LT

H| NO |CODE| MOD| MOB|ADDR|ADDR| PARAMETERS

REF oP COI\/IJ OP }'SLAV|FAC COMVAND
01 2 4 5 6 through n

XXX

X XXXX 41 bbbb bbbb xx XX
7654 3210

— Count 0=Cctet 1=Bl ock
— 0O=Dat aBl ock 1=Physi cal Bl ock

Figure 9 — Command packet for POSITION CONTROL

7.2.2

Response packet

PKT
LT

Echoed From MAJOR STATUS RESPONSE
H Command CODES TYPEJ, CODE| PARAMETERS
012345 6 8 through n

XXX

X eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 10 — Response packet for POSITION CONTROL

pecify

[, this
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7.2.3

Description

The count modifier is not used for tapes.

The POSITION CONTROL command causes the tape to be positioned according to the Extent
parameter Data Address, which may be either logical or physical (for example, on tape, it may
be serpentine head position). The Tape Position parameter is mutually exclusive with the
Command Extent parameters.

If the Tape Position parameter has the Load bit set and a Parameter 54 with a length of 1 is
included with the command, then the Report Volume Attributes parameter is included in the

Respq

If the
includ
Attrib

If the
a blo
Incom
enco

status|.

The (
POSIT

7.2.4
7.2.4.

This (

Py B 1 +
LLE=A >3 Pabl\Cl-
Tape Position parameter has the Initialize Position bit set and a Parameter

d with the command, then the bits in Parameter 55 shall determine .the V|
tes of the media, regardless of the previous Attributes.

pddressee is positioning to a block specified by the Command Extent Data Addreq
Ck numbering sequence error is detected, the command shall be terminated
plete status and Block Not Found substatus. If PEOM, BOM, or a Tape M
ntered before the block is found, the command shall be tefminated with the apprd

Count field of the Command and Response Extent parameters is not used |
[ION CONTROL command.

Parameters 31, 32, 35, 3A, 3E, 51, 52, 53,:54, 55
Il Command Extent (common) parameter

arameter shall be as described in(ANSI X3.291:1997. This parameter is used to

the Data Address at which a tape is to-be positioned. The Count field is not used.

7.2.4,
This

paranm
Count

7.2.4.

This g

7.2.4.

P Response Extent (common) parameter

parameter shall be as“-described in ANSI X3.291:1997. If the command fails
eter is used to return the Data Address of the last block accessed prior to failurs
field is not used(

B Access Key (common) parameter

arametershall be as described in ANSI X3.291:1997.

. Data Address (common) parameter

55 is
olume

s and

with
ark is
priate

y the

define

, this
2. The

This parameter shall be as described in ANSI X3.291:1997.

7.2.4.5 Partition (common) parameter

This parameter shall be as described in ANSI X3.291:1997.
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Table 20 — Position control parameters 31 to 32, 35, 3A, 3E, 51 to 53

@LTH|I D|OCTET | X/ b | DEF POSI TI ON CONTROL PARAMETERS
M|n+1 |31 COVMMAND EXTENT PARAMETER
01-04 Count (not used)
05- 08 Dat a Address
S|n+1|32 RESPONSE EXTENT PARAMETER
01-04 Resi dual Count (not used)
05- 08 Dat a Address
M[05 |35|01-04 Access Key paraneter
Rln+1!l3A Dat a Address Innrnrn:f er
M| n+1|3E Partition paramneter
M[02 |51 01 TAPE POSI TI ON PARAMETER *
7 Initialize position *
6 Position to beginning §
5 Unl oad <
4 Load *
3 Rewi nd *
2 Synchroni ze *
1 Ret ensi on *
0 Position to end of media wafaihg *
M|n+1 |52 CARTRI DGE SOURCE ADDRESS
01-n Addr ess
M[n+1|53 CARTRI DGE DESTI NATI ON“-ADDRESS
01-n Addr ess
* mutually exclusive

7.2.4.6 Tape position parameter

a) Inftialize position: When set, this. bit*causes the addressee to position the tape|to its
initial position and to perform whatever initial load action it would normally perform when a
new volume is installed. An example might be to rewind to BOM, read the ID burst pn the
media, initialize speed and dénsity consistent with the volume mounted and preppre to
process the first record in the-forward direction.

b) Pgsition to beginning: When set, this bit causes the addressee to position the tape to
theé beginning of the data area on the tape and to prepare to process the first record|in the
fofward direction.

¢) Unload: Whentset, this bit causes the addressee to position the tape in preparation for
removal frommthe device.
NOTE | When the Cartridge Loader (CL) is present and in system mode, the host designates (via the Cartridge

Destindtion parameter) the destination location for cartridge unloads. If no destination parameter is supplled, the
CL will junlpad the cartridge to the next available location.

d) L oat—¥hen set; this—bit—ecatses—the—addressee—to puo;t;un & ||va:y motrted—votdme in
preparation for executing commands directed to the addressee and to perform whatever
initialization procedures are necessary to make the volume accessible to the master (for
example initialize speed and density, read volume ID, prepare to move tape 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.

e) Rewind: When set, this bit causes the addressee to position to the beginning of the media
(for example, the BOM marker on the tape) and to prepare to move in the forward
direction.

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

7.2.4 . 8—€Cartridge-gdesthratonaddressparameter
The cartridge destination parameters specifies the location a cartridge is to be placed.
Table 21 — Position control parameters 54, 55
@ LTH|I D|OCTET | X/ b | DEF POSI TI ON CONTROL PARANMETERS
B{n+1|54 REPORT VOLUME ATTRI BUTES
01 reserved
02(7-4 reserved
02 3
to Vol ume Definition
03 0
04(7-4 reserved
3-0 Vol ume Medi a Length
05(7-0 Conpressi on Schene _used
06(7-0 Encryption Scherme’ used
07 7 Transl ation
6-0 reserved
08 7 Vol ume Wite Protect
6 Wite Retiy
5 Wite Uncenditional
4 Wite Append
3 Optional” correction
2 Al t er\nat e numberi ng
1-0 reserved
09|7-0 Vol-ume Stripe Nunber
0A[7-0 Number of Volumes in Stripe set
0B-13 Stripe set Identifier (IS0646/ASClI)
14- 64 ANSI Vol ume Label
M[{n+1|55 SET VOLUME ATTRI BUTES
01-04 reserved
05.[\770 Conpressi on Scheme to be used
06 [7-0 Encryption Schenme to be used
Q7 7 Transl ation
6-0 reserved
08 7 Vol ume Wite Protect
6 Wite Retry
5 Wite Unconditional
4 Wite Append
3 Optional correction
2 Alterpnate nunbering
1-0 reserved
09(7-0 Vol ume Stripe Number
0A([7-0 Number of Volumes in Stripe set
0B- 13 Stripe set identifier (IS0646/ASCII)
14-64 ANSI Vol ume Label
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a) Volume definition: This is a twelve bit field which indicates the standard which defines
both the media and its packaging. Values are:

b)

c)

d)

media

A was
pssion

x 000 ISO/IEC 9661:1994 X 601'
(3480 cartridge) to reserved
x 001' ISO/IEC 11559:1993 X 60F'
(extended format) X 610" Beta
x 002’ reserved X' 611"
x 003’ ISO/IEC 14251:1995 to reserved
(3490E cartridge) X 7FF'
X 00% TSOITET 1248401996 X 8008 mm helical scan
(helical-scan half-inch x 801"
cartridge) to reserved
x"005' X3B5/852D (helical-scan X" 80F'
19 mm) x'810" X3.202-199x (4 mm.DAT)
x 006 x'811"  X3.203-199x (4, mm DDS)
to reserved X 812'
x 3FF' to reserved
X 400' reserved X 8FF'
x 401 SMPTE D1, X900 CRE©
ISO/IEC 14417:1999 (DD-1) x 901
X 402' SMPTE D2, (DD2) to reserved
X 403' SMPTE D3 X BFF!
X 404' x"CO0¢
to reserved to vendor unique
X 5FF' X FFF'
X 600' VHS
Vdlume media length: This is a four bit field which indicates the length of
coptained in the package. Values are:
0000 Shortest 1000 unknown
to 1001
0100 Standard to  vendor unique
to 1111
0111 Longest
Campression scheéme used: This is a one byte field which indicates that the dat
recorded on theé_media using a particular compression algorithm. The compr
scheme identification is referenced to the volume definition above. Values are:
x"00" .No Compression x40
x 02 <;€ompression Scheme #1 to reserved
X210~ Compression Scheme #2 X 7F
to x 80"
x 3F'  Compression Scheme#63 to  vendor unique
x FF'

Encryption scheme used: This is a one byte field which indicates that the data was
recorded on the media using a particular encryption algorithm. The encryption scheme
identification is referenced to the volume definition above. Values are:

X 00'

x 01'

x10'
to

X 3F'

No Encryption
Encryption Scheme #1
Encryption Scheme #2

Encryption Scheme#63

X" 40'
to reserved
X 7F'
x"80'
to vendor unique

X FF'
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e)

f)

9)

h)

k)

m)

p)

o))

7.2.4.10 Set Volume Attributes

a)

f)

9)

Translation: This bit indicates that the data was recorded on the media using a translation
table.

Volume Write Protect: This bit indicates that a mechanical device included with the
media is indicating that the media is write-protected.

Write Retry: This bit indicates that data was recorded on the media by a device which
was able to rerecord data at another position in the event of a detected failure in the first
recording.

Write Unconditional: This bit indicates that data was recorded on the media by a device
which performed no readback checks.

Write Append: This bit indicates that data already recorded on the media cannot be
OVETWTITIEN Of erased, bul new data can be appended.

Optional Correction: This bit indicates that data was recorded on the mediajusing a
cofrection scheme which is identified by the format standard for the media as ©ptional.

Alternate Numbering: This bit indicates that data was recorded on the ,media uging a
blgck numbering scheme which is identified by the format standardnfor the media as
optional.

Vqglume Stripe Number: This is a one byte field which contains an unsigned bpinary
number. When this field is non-zero, it indicates that this Volume, s a member of a |Stripe
set, and the number indicates the number of the Volume withip that Stripe set. When this
field is zero, the Volume is not part of a Stripe set.

Ngmber of Volumes in Stripe set: This is a one byte~field which contains an ungigned
bimpary number. When this field is non-zero, it indicates the total number of Volumes|in the
Stfipe set of which this Volume is a member. Whep this field is zero, the Volume|is not
part of a Stripe set.

Stripe set Identifier: This is a nine byte field*which contains a string which identifies the
Stfipe set of which the Volume forms a pari

ANSI Volume Level: This field contains“the First Start of Volume Label (VOL1), [which
wags recorded on the media.

Compression: This is a one/byte field which selects the algorithm with which data ig to be
regforded on the media. Details of the algorithm may be found by referencing the Vjplume
definition above. Values. are:

x 00" No Comprgsston

x 01" Compression Scheme #1

x 10" Compression Scheme #2
to

x 3F' . (Compression Scheme#63

Erferyption: This bit indicates that the data is to be recorded on the media using a

commpresstonatgorithm:

Translation: This bit indicates that the data is to be recorded on the media using a
translation table.

Write Retry: This bit indicates that if data recorded on the media is detected as incorrect
by a readback check, it is to be rerecorded at another position on the media.

Write Unconditional: This bit indicates that data is to be recorded on the media without
any readback checks being performed.

Write Append: This bit indicates that data already recorded on the media cannot be
overwritten or erased, but new data can be appended.

Optional Correction: This bit indicates that data is to be recorded on the media using a
correction scheme which is identified by the format standard for the media as optional.
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h) Alternate Numbering: This bit indicates that data is to be recorded on the media using a
block numbering scheme which is identified by the format standard for the media as

optional.

i) Volume Stripe Number: This is a one byte field which contains an unsigned binary
number. When this field is non-zero, it indicates that this Volume will be a member of a
Stripe set, and the number indicates the number of the Volume within that Stripe set.
When this field is zero, the Volume will not be part of a Stripe Set.

i) Number of Volumes in Stripe set: This is a one byte field which contains an unsigned
binary number. When this field is non-zero, it indicates the total number of Volume which
there will be in the Stripe set of which this Volume is a member. When this field is zero,
the Volume will not be part of a Stripe set.

k) Stfipe set Identifier: This is a nine byte field which contains an string which will'fo
identifier of the Stripe set of which the Volume will form a part.

rm an

) ANSI Volume Level: This field contains the First Start of Volume Label (VOLZ), which is

to|be recorded on the media.
7.3 REPORT POSITION

7.3.1 |Command packet

PKT| | REF OP |COM OP |SLAV|FAC COMVAND
LTH[ NO |CODE| MOD| MOD|ADDR|ADDR| PARAMETERS
01 2 4 5 6 through n
XXXX XXXX 42 bbbb bbbb xx XX

7.3.2 [Response packet

7654 3210
— Count 0=Cctet\ “1=Bl ock
— O=Dat aBl ock I=Physi cal Bl ock
— 1=Extended PoSition

Figure 11 — Command-packet for REPORT POSITION

PKT] Echoed From MAJOR STATUS RESPONSE
LTH Command
012345 6

8 through n

CODES ‘TYPEJ, CODE| PARAMETERS

XXX|Xx eeeeeeeeeeee hbbb bbbb 0001 bbbb

7.3.3 |Description

The GCedn

7654 3210 3210

Figure 12 — Response packet for REPORT POSITION

s 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 Extended Position parameter. The Extended Position
parameter shall only be appended to the response when the Extended Position modifier is set

to 1.
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7.3.4 Parameters 32, 35, 3A, 3E, 51-52
7.3.4.1 Response Extent (common) parameter

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

NOTE The Response Extent may not be sufficient for the master to manage fully buffered devices.
7.3.4.2 Access Key (common) parameter

This parameter shall be as described in ANSI X3.291:1997

7.3.4.8 Data Address (common) parameter

This parameter shall be as described in ANSI X3.291:1997.

7.3.4.4 Partition (common) parameter

This parameter shall be as described in ANSI X3.291:1997.

Table 22 — Report position parameters 32, 35,3As“3E, 51, 52

@LTH|I D|OCTET | X/ b | DEF REPORT POSI TI ON“-PARAMETERS

n+1l|32 RESPONSE EXTENT _,PARAMETER
01-04 Resi dual count
05-08 Dat a Address

n

M[O5 |35]|01-04 Access Key paraneter

n

n+1|3A Dat a Address paraneter

n

n+l|3E Parti-tfison parameter

n

09 [51 EXTENDED POSI TI ON
01-04 Logi cal position
05-08 Physi cal position

02 |52 MEDI A POSI TI ON

01 Begi nni ng of medi a

End of medi a warning

Medi a present

Logi cal End of Media (LEOWM
reserved

Default recording format

Wite protect

n

OFRLNAILON

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. 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.
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All recorded elements that are in the buffer which have not been fixed to the media are
reported by the addressee (i.e., the buffer may hold tape marks as well as data).

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

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

b) End of Media Warning: When set to 1, this bit informs the master that a previous
command has left the media positioned at or beyond the EMW indicator (the reflective
ke o€ e A oy e—the—EM—tHareh an the

jical BOM side), either because the EMW has not yet been reached, or bec

¢dia present: This bit informs the master that a volume is mountedyand cofrectly
loaded. This bit shall be set to 0 to inform the master of such conditions as’broken tape or
nol volume mounted.

d) Ldgical End of Media: This bit informs the master that the tape is_positioned at the LEOM
warning.

e) Dgfault recording format: This bit, when set to 1, indicates~that the tape drive is|set to
prpcess data with the drive default recording density.

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

7.4 RECORD POSITION

=

7.4.1 |Command packet

PKT| | REF OP |COM OP |SLAV|FAC COMVAND
LTH| NO |CODE| MOD| MOD|ADDR|ADDRY PARAMETERS
01 2 4 5 6 through n
XXXX XXXX 43 bbbb bbbb xx XX

7654 3210

— A=Record and report position
Figure,13 — Command packet for RECORD POSITION

7.4.2 |[Response packet

PKT] Echoed From MAJOR STATUS RESPONSE
LTH Conmmand CODES TYPEJ,CODE PARAMETERS
0»2 3 4 5 6 8 through n
XXXx <eeceeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 14 — Response packet for RECORD POSITION

7.4.3 Description

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

The Record and report position modifier, when set, indicates to the addressee that it is to
record its current Data Address on the medium and report it to the master. The objective of
storing the positioning information is to optimize future positioning operations. At the
successful completion of any other operations of this command, the current Data Address of
the medium will be recorded in a special area on the medium. This Data Address will be
reported to the master in the Data Address parameter of the command completion response.
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When the master uses this Data Address for subsequent positioning operations, the
addressee will be able to optimize the positioning based on the information previously
recorded in the special area of the medium.

7.4.4 Parameters 31, 32, 35, 51
7.4.4.1 Command Extent (common) parameter

This parameter shall be as described in ANSI X3.291:1997. The Command Extent parameter,
if present, specifies the number of times the specified tape mark is to be recorded. If the Data
Address is any value other than zero, it shall agree with the current position of the addressee
(e.g., if on_multi-track tape, a serpentine track number in the Data Address shall agree with
the track upon which the addressee is to Record Position). If the Command Extent pargmeter
is not|present and the Record and report position modifier is not set, one tape mark\shall be
recorded.

Table 23 — Record position parameters 31, 32, 35, 3A, 51

@ LTH|I D|OCTET | X/ b | DEF RECORD POSI TI ON PARANMETERS
M{n+1|31 COMVAND EXTENT
01-04 Count
05- 08 Dat a Address
g|n+1|32 RESPONSE EXTENT
01-04 Resi dual count
05-08 Dat a Address
M[O5 |35]|01-04 Access Key paraneter
g[n+1|3A Dat a Addresscparanmeter
M|02 |51 01 TAPE MARK.PARAMETER
7 File Mark *
6 Begi nning OF File *
5 End Of¢File ) *
4 Logical” End Of Media (LEOWM *
3-0 reserved
* Mutual ly exclusive

7.4.4.2 Response Extentt(common) parameter

This parameter shal/be as described in ANSI X3.291:1997. If the command failg, 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.

7.4.4.8B Access Key (common) parameter

This parameter shatt be as described im ANST X3 29171997

7.4.4.4 Data Address (common) parameter

This parameter shall be as described in ANSI X3.291:1997. If this command completes
successfully and the Record and report position modifier is set, the current position of the
media shall be returned in the Data Address field.

7.4.4.5 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.
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The bits of the Tape Mark parameter are mutually exclusive and shall only be set one at a

time.

a) Fil

e Mark: When set, this bit specifies that a File Mark is to be recorded.

b) Beginning of File: This bit instructs the addressee to record a Beginning of File mark.

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

d) Logical End of Media: When set, this bit instructs the addressee to record a Logical End

of

Media Warning mark.

7.5 Reserved

For ug

8 Tr

8.0 (

Trans
recog
specif
The (
transf
respo

When
direct
(i.e., |

8.1 H

8.1.1

e only in ANSI X3.291:1997.

hansfer commands

Eeneral

er commands allow for multiple block transfers across physSical boundaries.
nizing a transfer command, the slave or facility shall position to the Data Ad
ed in the Command Extent parameter, locate the block and~perform the required 3
ommand terminates when the amount of data specified by the Count has
brred, or an error occurs that requires earlier termination. The status provided

Upon
dress
ction.
been
in the

nse packet shall identify what actions occurred during‘the execution of the command.

a transfer command that reads data from the medium is executed in the rq
on, the first octet read from the medium shall\be the first octet transferred to the 1
pgically the last octet written is the first octetread).

EAD

Command packet

PKT]
LT

REF oP
H| NO |CODE| MOD
01 2

MOD{'ADDR| ADDR| PARAMETERS

COMl OP |[SLAV|FAC COVMMAND
4 5 6 through n

XXX

X XxxXxXx 10 bbbbtbbbb xx XX
76543210

U—— Count  0=Cct et 1=Bl ock

— Data Recovery 0=On 1=0ff

— 0O=Dat aBl ock 1=Physi cal Bl ock

— Direction O=Forward 1=Reverse

Figure 15 — Command packet for READ

Pverse
naster

8.1.2

Response packet

PKT

Echoed From MAJOR STATUS RESPONSE

012345 8 through n

LTH Command CODES ‘TYPE;CODE PARAMETERS
6

XXX

8.1.3

X eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 16 — Response packet for READ

Description

The READ command transfers data from the addressee to the master starting 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
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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.)

When the Data Recovery modifier is set to On (data recovery enabled), the slave or facility
shall fmitfate—dataerror recovery toattermptto recover data read—withrerrors—t—the—eyror is
unrecpverable, data shall be transferred up to the error and the command shall terminate. If
the refovery attempts are successful, the transfer shall continue until all of the requestef 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 Respofise’ Extent pargmeter
shall indicate that the block in error was not transferred. When the addressee has recejved a
read gommand specifying an octet transfer, data shall be transferted -up to the octet in error
and the Residual Count shall indicate the remaining octets to beransferred.

When|the Data Recovery modifier is set to Off (data recovéry disabled), the slave or facility
shall terminate the command if a data error is detected. The“data in error shall be transflerred.
Recovery from non-data transfer errors are not syppressed by the Data Recovefy Off
modifier.

If a Hile Mark or End Of Media is encountered during a transfer, the command shall be
termirjated and the appropriate status and .substatus codes shall be sent to the masger. If,
while reading in the reverse direction, a File Mark or the Beginning Of Media is detectdd, the
commfand shall be terminated, and Incomplete Status with the appropriate substatus code
shall e returned to the master in the command response.

If the READ command modifier. specified an octet transfer and the end of the block to be read
was gncountered before the/Count in the Command Extent parameter was exhausted, the
commland shall be terminated with Incomplete status and Length Error indicated in Substatus.

The slave shall present/only valid data to the master if the Data Recovery modifier s set.
Recoyery from data efrors detected during reading shall be attempted by the slave prior to
transfer of the data in error to the master. If the data error is not corrected by the [slave,
processing ofcthe command shall be terminated with a Machine Exception indicated in|Major
Statug. The<cause of the termination shall be indicated in substatus and extended subjstatus
(if applicable).

8.1.4 Parameters 31 to 32, 3A, 35, 3E, 51, 52
8.1.4.1 Command Extent (common) parameter

This parameter shall be as described in ANSI X3.291:1997. The Count specifies the number
of blocks (or octets) to be transferred and 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.
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8.1.4.2 Response Extent (common) parameter

This parameter shall be as described in ANSI X3.291:1997. This parameter shall be used to
return the Residual Count of blocks (or octets) remaining in the transfer after it terminated.
The Data Address varies in accordance with those modifiers that have been set.

8.1.4.3 Access Key (common) parameter

This parameter shall be as described in ANSI X3.291:1997.

8.1.4.4 Data Address (common) parameter

This garameter shall be as described in ANSI X3.291:1997.

8.1.4.5 Transfer (common) parameter

This garameter shall be as described in ANSI X3.291:1997.

8.1.4.6 Partition (common) parameter

This garameter shall be as described in ANSI X3.291:1997.

8.1.4.Y Information Transfer Size Override parameter

This garameter shall be as described in ANSI X3.291:1997.

8.1.4.8 Master termination permitted parameter.

This garameter shall be as described in ANS| X3.291:1997.

Table 24 — Read parameters 31, 32, 35, 3A, 3C, 3E, 51, 52

@LTH|I D|OCTET | X/ b | DEF READ PARAMETERS
M|n+1 |31 COMMAND EXTENT PARAMETER
01-04 Count
05-08 Dat a Address
9|n+1|32 RESPONSE EXTENT PARAMETER
01-04 Resi dual count
05- 08 Dat a Address
M[05 |35|01+04 Access Key paraneter
Bln+l1l|3A Dat a Address paraneter
M[04 {3€ Transfer paraneter
M(n+l |3E Partition paranmeter ] )
M|.A#1751(01-04 Information transfer size override paraneter
M|0Y |52 Master term nation permitted paraneter
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8.2 READ RAW DATA

8.2.1 Command packet

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

XXXX XXXX 11 bbbb bbbb xx XX
7654 3210

— Count 0=Cctet 1=Bl ock
— 0O=Dat aBl ock 1=Physi cal Bl ock

Direction O=Forward 1=Reverse

Figure 17 — Command packet for READ RAW DATA

8.2.2 [Response packet

PKT] Echoed From MAJOR STATUS RESPONSE
LTH Conmmand CODES TYPEJ, CODE| PARANMETERS
012345 6 8 through n

XXX|Xx eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 18 — Response packet for READ RAW DATA

8.2.3 |Description

The READ RAW DATA command reads data from the addressee and transfers it
mastdr, regardless of data errors encountereddn the read. An error shall be reported
the data cannot be transferred because of ‘a condition such as the inability to acce
block,| or if an unrecoverable slave orfacility error (not associated with data trans
encountered.

The qperation starts at the location given in the Data Address of the Command
parameter or at the current-Nocation, if implicit positioning is not supported. Whg
addrepsee supports implicit ‘positioning and positioning is required before the data ¢
accesped, the slave shalltinitiate the positioning operation. If the addressee does not s
implicjt positioning, themaster shall position the media explicitly, and the Data Address
Command Extent parameter shall be ignored by the slave. [See the SPACE BLOCH
MARK command.(7:1) and the POSITION CONTROL command (7.2) for details
positipning operation.]

o the
only if
5S the
er) is

EXxtent
n the
an be
ipport
of the
/FILE
pf the

When| thecaccess is complete, the addressee shall execute the command on the num
sequentially addressed blocks or octets specified by the Count. If the Command
parametes d—to—the ¢o ae—o e j

current position. (The count modifier shall be ignored.)

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.

8.2.4.2 Response Extent (common) parameter

This parameter shall be as described in 8.1.4.2.

ber of
EXxtent
at the
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Table 25 — Read raw data parameters 31, 32, 35, 3A, 3C, 3E

@LTH|I D|OCTET | X/ b | DEF READ RAW DATA PARAMETERS
M|n+1 |31 COVMMAND EXTENT PARAMETER
01-04 Count
05-08 Dat a Address
S|n+1|32 RESPONSE EXTENT PARAMETER
01-04 Resi dual count
05-08 Dat a Address
M[05 |35|01-04 Access Key paraneter
B|n+l1l|3A Dat a Address paraneter
MiQ4 [3C Transfer paraneter
M| n+1|3E Partition paraneter

8.2.4.8 Access Key (common) parameter

This garameter shall be as described in ANSI X3.291:1997.

8.2.4.4 Data Address (common) parameter

This garameter shall be as described in ANSI X3.291:1997.

8.2.4.5 Transfer (common) parameter

This garameter shall be as described in ANSI X3.291:1997.

8.2.4.6 Partition (common) parameter

This garameter shall be as described in ANSI X3.291:1997.

8.3 Reserved

For uge only in ANSI X3.291:4997.

8.4 SEARCH

This dommand shall be as described in ANSI X3.291:1997 90.

8.5 WRITE

8.5.1 |Command packet

PKT REF OP | COM OF |SLAV[FACT COVIVEND
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 0=Cct et 1=Bl ock

1=Wite Edit
O=Dat aBl ock 1=Physi cal Bl ock
Di rection

O=Forward 1=Reverse

Figure 19 — Command packet for WRITE
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8.5.2

Response packet

PKT
LT

Echoed From MAJOR STATUS RESPONSE
H Conmmand CODES TYPEJ, CODE| PARANMETERS
012345 6 8 through n

XXX

8.5.3

X eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 20 — Response packet for WRITE

Description

The W
specif
implic
positiq
initiatg
maste
param

RITE command transfers data from the master to the addressee starting at thep
ed in the Data Address of the Command Extent parameter or at the current-posi
t positioning is not supported by the slave. When the addressee supports i
ning and positioning is required before the data can be accessed, the' slave
b the positioning operation. If the addressee does not support implicitpositionin
r shall position the media explicitly, and the Data Address of the, Command

and the POSITION CONTROL command (7.2) for details of the pesitioning operation

mode

If EM
shall
prese
write
shall
write,
maste
is det
appro

If the
addre
Edit f
Excep

8.5.4

and direction of the command shall be specified by the modifieroctet.

IV is detected during the execution of a WRITE in the forward direction, the con
be terminated after the current block is written andythe appropriate status sh
nted to the master. As long as the media is positioned at or beyond EMW, all fdg
bperations shall be terminated after the first bleck’/is written and the appropriate
be returned to the master. If PEOM is encountered during the execution of a fd
the command shall be terminated and the appropriate status shall be presented
r. Data being written when PEOM was eneountered may not be recoverable. If the

briate status code shall be returned to,the master in the command response.

Write Edit modifier is set, the-addressee is to perform an update to the record
5s specified in the Command Extent Parameter. If the addressee does not suppq
unction (as specified in. Attributes), the command shall be rejected and Con
tion status with Invalid Command substatus returned to the master.

Parameters 31, 32,35, 3A, 3C, 3E, 51, 52

Table 26 — Write parameters 31, 32, 35, 3A, 3C, 3E, 51, 52

Dsition
ion, if
mplicit

shall
g, the
Extent

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

] The

mand
all be
rward
status
rward
to the
BOM

ected while writing in the reverse direction, the command shall be terminated apd the

at the
rt the
mand

@ LTH|I D|'OCTET | X/ b | DEF WRI TE PARAMETERS
M|n+17|31 COMMAND EXTENT PARAMETER
01-04 Count
05-08 Dat a Address
S{n+1]|32 RESPONSE EXTENT PARAMETER
01-04 Resi dual count
05- 08 Dat a Address
M[05 |35|01-04 Access Key paraneter
Bln+1l|3A Dat a Address paraneter
M| 04 |[3C Transfer paraneter
Ml n+1|3E Partition paraneter
M/ n+1|51(01-04 Information transfer size override paraneter
M|01 |52 Master term nation permtted paraneter

8.5.4.1 Command Extent (common) parameter

This p

arameter shall be as described in 8.1.4.1.
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8.5.4.2 Response Extent (common) parameter

This parameter shall be as described in 8.1.4.2.

8.5.4.3 Access Key (common) Parameter

This parameter shall be as described in ANSI X3.291:1997.

8.5.4.4 Data Address (common) parameter

This parameter shall be as described in ANSI X3.291:1997.

8.5.4.5 Transfer (common) parameter
This parameter shall be as described in ANSI X3.291:1997. This parameter shall be ugsed to
specifly the actions to be taken by the slave when writing to the media. If this_parameter|is not

present, the addressee shall verify the data immediately after it is written (i#®®. "Verify"|is the
default mode for tape).

8.5.4.6 Partition (common) parameter

This parameter shall be as described in ANSI X3.291:1997.

8.5.4.Y Information transfer size override parameter

This parameter shall be as described in ANSI X3.291:1997.

8.5.4.8 Master termination permitted parameter

This parameter shall be as described in ANS1.X3.291:1997.

8.6 WRITE PATTERN

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

8.7 Reserved

For uge only in ANSIrX37291:1997.

9 Cdmbinatieh commands

9.1 QOPX

This command shall be as described in ANSI X3.291:1997.

9.2 COMPARE SLAVE DATA

This command shall be as described in ANSI X3.291:1997.

9.3 COMPARE DATA

This command shall be as described in ANSI X3.291:1997.

9.4 Reserved

For use only in ANSI X3.291:1997.
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9.5 Reserved

For use only in ANSI X3.291:1997.

9.6 SHADOW READ

This command shall be as described in ANSI X3.291:1997 990.

9.7 SHADOW WRITE

This command shall be as described in ANSI X3.291:1997.

9.8 §JHADOW RESTORE

This dommand shall be as described in ANSI X3.291:1997.

10 Qther transfer commands

10.0 |General

The data transfer commands in this clause are used for specific_functions other than {ypical
read and write activity. In many situations, these commands-may be used to complement
diagnpstics. These commands by their very nature are either device specific or yendor
specific.

NOTE [ It is recommended to refer carefully to vendor specifications as to the implementation of these comnpands.

10.1 |[READ VERIFY

10.1.1 Command packet

PKT| | REF OP |COM OP |SLAV|FAC COMMVAND
LTH| NO |CODE| MOD| MOD|ADDR|ADDR| PARAMETERS
01 2 4 5 6 through n
XXXX XXXX 50 bbbb bbbb ¢¥xx XX

7654 3210
U—— Count 0=Cct et 1=Bl ock
— 1=Hi gh Margin
— 0O=Dat aBl ock 1=Physi cal Bl ock
— Direction O=Forward 1=Reverse

Figure 21 — Command packet for READ VERIFY

10.1.2 Response packet

PKT Cal P I MAILOR - CTATLIC nREChOoNCE
CCTTOCO— T 1 OTit VIO O\~ I T 7\ OJ NCEST OO

LTH Command CODES TYPEJ,CODE PARAMETERS
012345 6 8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 22 — Response packet for READ VERIFY

10.1.3 Description

The READ VERIFY command reads data from the addressee and verifies that the data is
correct as determined by the slave or facility's error detection/correction scheme. Data is not
transferred to the master.
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When used with tape, this command shall be used to verify data integrity on the media. Every
PhysicalBlock within the extent is read and the crc/ecc is checked. If an error is detected, the
operation is terminated and the data address in the response extent parameter identifies the
block containing the error. The residual count may be used to determine the block in error.

The operation starts at the location given in the data address of the command extent
parameter or at the current location if implicit positioning is not supported. When the
addressee supports implicit positioning and positioning is required before the data can be
accessed, the slave shall initiate the positioning operation. If the addressee does not support
implicit positioning, the master shall position the media explicitly and the data address of the
command extent parameter shall be ignored by the slave. [See the SPACE BLOCK/FILE

MAR

command (71) and the POSITION _CONTROL command (7 ’)) for details

f the

positid

When
seque
paran]
currer

If the

The H
thresH
VERIH

No er
a REA

10.1.4

ning operation.]

the access is complete the addressee shall execute the command on the/num
ntially addressed blocks or octets specified by the Count. If the command
eter is not appended to the command, one block shall be processed starting
t position. (The count modifier shall be ignored.)

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

ligh Margin modifier, when set, indicates to the addressee that an error-det
old lower than the normal read threshold shall be-used while executing the
FY operation.

or correction or automatic error recovery progedures shall be performed while exe
D VERIFY command.

Parameters 31, 32, 35, 3A, 3C, 3E

Table 27 — Read verify_parameters 31, 32, 35, 3A, 3C, 3E

ber of
extent
at the

ecting
READ

cuting

) LTH| 1 D|OCTET | X/ b | DEF READ VERI FY PARAMETERS

n

zzm=

lln+1|31 COVMAND EXTENT PARAMETER
01-04 Count
05-08 Dat a Address

n+1|32 RESPONSE EXTENT PARAMETER
01- 04 Resi dual Count
05-,08 Dat a Address

1105 |35 0104 Access Key paraneter
n+1l|3A Dat a Address paraneter
04 }|3C Transfer paraneter

n+1"| 3E Partition paraneter

10.1.4.1 Command Extent (common) parameter

This p

arameter shall be as described in 8.1.4.1.

10.1.4.2 Response Extent (common) parameter

This p

arameter shall be as described in 8.1.4.2.

10.1.4.3 Access Key (common) parameter

This p

arameter shall be as described in ANSI X3.291:1997.
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