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INFORMATION TECHNOLOGY —
INTELLIGENT PERIPHERAL INTERFACE —

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

1

2)

3)

in

tg

T
tel

FOREWORD

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

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

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

Ir1;ternational Standard ISO/IEC 9318-4 was prepared by,ssubcommittee 25: Interconnection

ormation technology equipment, of ISO/IEC joint\technical committee 1. Informatic
chnology.

Nis second edition cancels and replaces the firstoedition published in 1990, and constitutes
chnical revision. The following items have been added or changed since the first edition:
revised scope;
attribute usage was added (subclause 4.10, subsequent clauses were renumbered);

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

O/IEC 9318-4 complementstother Intelligent Peripheral Interface standards.

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

he
in
in
th

=
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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”pf
device that the device-generic command sets can support. Clauses 6 to 12 are orjented fo
rticular device classes and in this document these clauses are intended for 'use with
gnetic Tape Drives.

ause 1 describes the scope.

ause 2 lists the normative references.

ause 3 provides descriptions of conventions.

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

Clause 7 describes Position commands.

Clause 8 describes the most generic Transfer commands.

C

ause 9 describes the Combination Transfer cemMmands, which require a minimum of two
sets of extents.

Clause 10 describes the other Transfer commands, which are more device specific than
those in clause 8.

Clause 11 describes the Diagnostic comrmands.
Clause 12 summarizes the commands defined in the document.

Ahnex A gives an overview of jnterface levels and concepts.
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INFORMATION TECHNOLOGY —
INTELLIGENT PERIPHERAL INTERFACE —

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

a
I

Scope

nis part of ISO/IEC 9318 describes the logical level (generic level) interface for tape” drivg

d it provides a definition of the device-generic portion of a family of standards-‘called the

telligent Peripheral Interface (IPI).

T
in

The intent of the IPI is to isolate the host (CPU), both hardware and software, from changes
peripherals by providing a "function-generic" command set tg,allow the connection of multip|

t
t
to

T

A
th

géneric command sets. The device-specific command set provides:

ne purpose of this standard is to facilitate the development and utilization of an intellige

erface which permits the interconnection of multiple peripheral typessstuch as disk, tape and
communications to a controller.

es of peripherals (disks, printers, tapes, communicatiohs). To smooth the transition fro
e current methods to the generic approach, the IPI supports device-specific command se
aid in bridging the gap between the two approaches:

b accomplish this set of goals, the design ofsthe IPI includes device-specific and devic

device-oriented control;

physical data addressing;

timing critical operations;

lower device cost.

ne device-generic command set provides a higher level of functionality and portability.
cludes:

host/device independence;

logical data addressing;

timing indepéendence;

command queuing capability.

system is not restricted to the use of one level of command set or the other. It is possib
at‘both levels of command sets will be utilized with a given system's architecture to balan

S

nt

in
le
m
ts

t

le
be

such parameters as sysiem performance, cost and peripheral availability. 1t 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

Normative references

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

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

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

m

=7

19

J

C4

A

2

mz ©

3.

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

Magnetic and Optical Disk Drives

J1 Definitions

J1.1

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

J1.2

bg¢ginning of the default data partition

decification

agnetic tape cartridges — extended rormat

O/IEC 14251:1995, Information technology — Data interchange on 12,7 mm widec36‘tra
agnetic tape cartridges

sette conforming to ISO/IEC 1016

NSI X3.291:1997, Intelligent Peripheral Interface — Device’ Generic Command Set f

Definitions and conventions

bginning of file

bginning of media~(BOM)

DTE 1 This media)position is usually marked by some physical (not recorded) marker on the medium. T
hrker is detectable by a facility and allows the tape to be automatically and properly positioned at the beginni
the default 'data partition when rewound. The implementation of the BOM marker is defined in the vend

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

O/IEC 14417:1999, Information technology — Data recording format DD-1 forymagnetic tape

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

Lk

pr

he

ng
or

1.3

end-of-media warning (EMW)
usually a physical marker on the medium that indicates the end of the normal recording area
of a partition

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

3.1.4
end of file

a

mark recorded on the medium to mark the end of a file detectable by a facility
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1.5
rase gap
hysical 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
fi

.1.6
le mark

see tape mark

3.

1.7

fdrward motion

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

3]1.8

ID burst

buirst of special recorded data that may be used by the facility to identify the Tecording form
ol density of data written on the medium

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

3]1.9

p

interblock gap

hysical section of the medium that contains no recognizable data and separates adjace

rgcorded elements (i.e. PhysicalBlocks and file marks)

eXplicit action by a master.

of

DTE Interblock gaps are automatically introduced by a facility between adjacent recorded elements withqut

e

3J1.10

pfrtition

rgcording area that may be logically addressed

NOTE A partition may be slave defined (e.g.-data area, CE area, IML area) or may be master defined (e.g.
addressable set of contiguous blocks withihthe data area).

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

31.11

PhysicalBlock

physical represéntation of data on the media (e.g. sectors or records on disk and blocks
rgcords on tape)

NOTE 1 This definition applies uniquely to this document. It is given to prevent confusion between industry usa
of|terms.

NOTE<2 YA facility may record any two adjacent blocks with different physical lengths, depending upon t

cgpability of the facility and the selection of a master. Tape volumes typically are not preformatted, as disks are,

that+referencesto-DataBlocks—orRPhysicalBlockswithin-a-pattition-that-has-not-been-previoushwrittenusualhfai
P4 g g P4 P4

ne
50

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
p

1.12
hysical end of media (PEOM)

position on the medium beyond which normal tape operation is impossible (i.e., data cannot

b

3

e written or the medium cannot be positioned)

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

1.16
rite protect
m attribute of a tape volume

=W

DTE A write protect usually requires some physical sensing by a facility, indicating whethepn.the facility |is
owed to write data on the medium. When a volume is write protected, the facility is prevented frem’writing on the
edium.

32zZ2

3J2 Conventions

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

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

4| Logical interface characteristics of the tape
40 General

The descriptions in ANSI X3.291:1997 shall apply to this standard, plus the informat;tn
pfovided in the following subclauses. Only the subclauses which have complement
information are included here.

4)1 PhysicalBlocks

Tape PhysicalBlocks-may be fixed or variable. In the case of fixed PhysicalBlocks, the blogk
size may be presetiin”manufacture or may be specified by the master using the OPERATING
MODE command:\A tape recording fixed blocks shall pad to the end of the block if the master

Yy o1 € B D vaw v e-at—att y—egHtfe—Some—€0hn pe
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 yataBlocks

DptaBlock size is not an attribute of a volume or a partition. It specifies the master-te:slaye
transfer unit size (not to be confused with Burst Size) until changed by the ATTRIBUTES pr
OPERATING MODE command or overridden in a data transfer Command Extent \parametgr
(When transferring in Octet mode).

4[3 Extents

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

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

4l4 Partitions

Hjstorically, tape volumes have been considered as having only one data partition (the defadlt
data partition), starting at BOM at one ‘end of the medium and continuing until EMW at t%e
other end of the medium. The size ©f this default data partition varied with the density and
rgcording format of the slave/facility:

ith the advent of track-addressable tape devices and serpentine recording, it may lLe
¢ssible to define and manage partitions that subdivide the total recording area of a volumg.
ich partitions may be-slave defined or master defined. Partitions may hold usage and errpr
ormation, selected. data from Disk volumes, independent application data files and other
ta.

250g =

S|nce tape wvolumes are removable, the partition concept is extended for tape to incluge
semi-permanent storage areas (other than the medium) associated with a volume, that may
b¢ retained in the slave/facility. Such areas may contain IML data for the slave/facilify,
usage/error information for the slave/facility, and the like. Slaves/facilities shall support|a

default data partition on the storage medium. Other partitions and their location, Partition 1D,
sigevnd-rhe-hke-trmijha-ﬂ-tre-defmed-by-rh-e-verrdm—, ' ' ; ;

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
W'Lthin the same partition. The process may be repeated multiple times in an attempt to write
am acceptable quality block.

4)6 Partition parameters

hpe position shall be maintained relative to the last position operation on.BOM within|a
Trtition (i.e., the medium is static between operations). Owing to the use ofythis positioning
ethod, a new relative position shall be established whenever a partition_transition is madge.
nis and other performance-related issues prevent tape devices frotm making the rapjd
artition transitions common in discs. The use of partition parameters)is, therefore, redefined
ere to be consistent with tape operations.

30T -

>0 —

brtition transitions define a semi-permanent state change Similar to a physical volume
Iange. Once the partition transition has been ordered byfissuing a command with a partition
rameter appended, all subsequent commands shall execute in the specified partition. This
ondition shall persist until the master explicitly changes the partition by issuing a command
th a partition parameter appended. Chains to commands containing a Partition parameter
lall not continue to operate in a partition otherthan the default partition. Such command

SsoTOT

n

ains shall not be precluded by the tape definition, but an automatic transition back to t
fault partition at the end of the chain shall pot occur.

c
d

When a transition is made to a new partition all attributes and operating mode conditions
agsociated 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 blogk
nfmbering fields contain (but are not limited to) information about the block location within the
partition, block translation flags, error recovery information, and the like. The size and content
of block numberingAfields is vendor specific and shall be transparent to the master.

48 Data buffer operation

Altapetslave/facility may contain buffer space capable of containing multiple blocks of datga.
This’data buffer may contain data "read ahead" from the medium or data waiting to be writt¢n
to_.the medium. When performing a write, a slave/facility capable of storing multiple blocks lin
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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can be read or written:

4,
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p

P

~16 - 9318-4 © ISO/IEC:2002(E)

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

used to indicate that fact to the master. If both of the above methods are supported, then t
mfaster shall use either ATTRIBUTES or OPERATING MODE to select the methoed to be used.

m*aster may instruct an addressee, operating in the asynchronous mode, to synchronize i

command), the slave/facility shall position to the BOM within the new partition. A Partitiq

consider the impact of the depth of thelr command queues on the usable size of thelr
buffer. Note also that this alternative combined with the supression of Operati
Responses on Successful is almost equivalent to alternative a) above.

hpe slaves/facilities that provide the asynchronous buffer mode\described shall also suppd

complished using the ATTRIBUTES and OPERATING MODE commands. In addition,

ffer and media position by issuing a POSITION CONTROL command with the Synchroni?
it asserted.

9 Positioning

9.0 General
bsitioning of the medium is relativeto recorded elements or the BOM in a partition.

9.1 Mount or rewind

method b) above is supported then ATTRIBUTES (Parameter 6E Octet 1 Bjt 0) shall Ee

dressees that "read ahead" into a data buffer shall not report an unrecoverable read errpr
tg the master until the unrecoverable data is requested by the master:

synchronous mode of operation that may be controlled by,the master (i.e., the addressee
hall be capable of disabling the data buffer). Enabling_ and disabling the data buffer

a
n

e

rt

is
a
ts
re

When a volume is firstumounted and made ready, or is rewound, the medium shall xe

¢sitioned relative to.the BOM such that the first recorded element of the default data partiti

9.2 Partitiop-transition

a partition parameter is appended to a command that contains no implicit or expli
¢sitioning information (e.g., a Command Extent parameter or POSITION CONTRC

Cit
L
n

ram r n mmand th ntains vali ition information shall

e

addressee to position to the specified address in the new partition. If a specified position
cannot be located, the new position is indeterminate and Incomplete major status shall be
returned with Block Not Found indicated in the substatus parameter.

4

.9.3 Normal data operation completion

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

(o]

peration.
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4.9.4 Abnormal data operation completion

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

4.9.5 Normal position operation completion

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

4)9.6 Abnormal position operation completion

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

—

4)9.7 Tape mark detected
Ifla tape mark is detected while performing a read or space block operatioh, the medium shmll

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 operatiot

4)19.8 BOM detected (reverse operations)

After detecting BOM while reading, spacing, or positioning to a specific recorded element, the
rr;ledium shall be positioned to process, in the forwarddirection, the first recorded element
after BOM.

Write reverse is a vendor-specific operation. If BOM is encountered while performing a WRITE
in| the reverse direction, the vendor specification shall be consulted to define the medjia
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|IPEOM is detected\while moving the media in a forward direction, the position of the mediujm
is|defined in the-vendor specification (e.g., the media may have left the tape path).

4)10 Attributes usage

The handling of Attributes in this standard mimics that of the Device Generic Command St
far Magnetic and Optical Disk Drives in that Attributes are managed by ATTRIBUTES arl\d
ORERATING MODFE 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

4,

Facility-related "permanent" Attributes when no media is loaded.

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

tr

W
a

S

£ <l H PAPAY
MMoTTT Artu |JUQI|.IUII \.aUIIIIIIClIIUQ).

hen a command that is common to disk and tape is used quite differently by the twe \medi
complete description of the command and its use is included in this standard.

bme unique commands are required for tape and their complete descriptions*are found

thle clauses that follow.

5

T

X

6

T

6,

T
S4

Message packet structure

ne message packet structure for magnetic tape drives is functienally identical to the pack

structure for the magnetic and optical disk drives and sghall be as described in AN

3.291:1997.

Control commands

J0 General

ne commands in this clause use basic_packets and shall be used as Control commands

Le¢vel 3 of the logical interface.

1 NOP

ame requirements shall be observed.

J2 FACILITY OPERATION

nis command/is~identical to the FACILITY OPERATION command described in AN
B.291:1997 and’'the same requirements shall be observed.

13 ATIRIBUTES

13-4 “"Command packet

in

et
S|

in

nis command is identical te\'the NOP command described in ANSI X3.291:1997 and the

PKT |REF OP |[COM [ OP [SLAV|FAC PARAMVETERS
LTH| NO |CODE| MOD| MOD|ADDR|ADDR
2

01 4 5 6 through n

XXXX XXXX 02 bbbb bbbb xx XX

7654 3210
Bits 0, 1, 3 have encoded neaning of:
— X' 0' =Report
— Xx'1'=lnitialize X' 2' =Rest ore
———— 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’us

NOTE These attributes may not represent a valid configuration.

W
S

ne information that the slave supplies or modifies, or suppliesyand modifies, in accordan
th the command, is specific to the addressee identified by the Slave Address and Facility
ddress of the command. Unless a master has prior khowledge, processing of Attributf
slould begin by analysis of the slave's capabilitiessand proceed through each attach
0

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

mfodifiers are set, the addressee acts upon all attributes.

tell the master what the addressee's operational characteristics are and to allow them to

amined or modified. The operational characteristics that may be modified in the’addressg¢e
afle implementation dependent.

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

erational facility.

Report: This requires the addressee to.respond with a list of parameters that detail the

attributes requested by the command.

Initialize: This allows the master to_require the addressee to set all of its attributes to thg
initial values.

Restore: This allows thesrestoration of saved attributes. At power on, slaves and facilitig

shall perform an automatic Restore. If no attributes have been Saved by the master, the

Restore values shall be’a valid configuration of the Initialize attributes.

Save: This allows-the addressee attributes, including those associated with this comman
to be saved priorto power down or removal of the media from a removable media facility

Load: Thisyrequires the addressee to modify attributes within the addressee (if they a
valid).

hen the*Initialize or Restore modifiers are set, the addressee acts upon all attribute
milarly, if no parameters are transmitted with the command packet when the Report or Sa

d
e

IS

ir

S

da

re

2

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

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

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

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

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

If{ﬂwmmmrbﬁmmTRM'e
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.

Spme of the attributes apply equally to either slave or facility (e.g., numbherZof ports). In the
case of an integrated slave and facility, both slave and facility apply. For this reason, it |is
inpossible to clearly define attributes as belonging to either slave™or facility unless the
configuration of intended use is known. Therefore, all attributes are_shown as being relative o
the addressee, even though some may be specifically slave otiented and others may be
s%ecifically facility oriented.

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

Oh facilities that support more than one type of; partition, the Partition Parameter shall
pfecede every set of attribute parameters for that partition. In this manner, every partition fis
de¢scribed by a group of succeeding attribute parameters (e.g., if a disk that has beg¢n
farmatted with one PhysicalBlock size has three partitions, the Size of Disk PhysicalBlocks
parameter would be the same and repeated in every set of parameters succeeding ea¢h
Partition parameter.

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

Iflany fields are ngétHneeded in a parameter, the parameter length can be cut short (fpr
example, on Parameters 53 and 54, a disk with a fixed clock rate and variable rotation speg¢d
has a different.;number of bytes per track on every cylinder, so parameters such as the Tofal
Number of Blo€ks per Cylinder and Total Number of Blocks per Track need not be supplied).

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

a) (Permanent: This memory contains all of the attributes as defined by the manufacturer and

_ﬂﬂ_ﬁ_l_ﬂrrfﬁr_rrrt—rb_ﬂ_m_t—r"le initial value o TibUtes. The initial attributes may not be set to a valid configuration
(e.g., two features that are mutually self-exclusive may be capable of being supported by
the slave).

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

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

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

a)

b)

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

T

B [l P2 tlh o +ha “taat £ Coeraat OB hall I IPUDEE T PN HIY
e et aS— o Ccoad, arCTT Orc CUOTICCTItS Ol COrTCTTC  THeTimoTy Strait € witceeTr 1

Semi-Permanent memory.

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

written into Current memory.

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

Save: If no parameters are appended, the contents of Current'memory are written in
Semi-Permanent memory.

13.4 Parameters

13.4.1 Parameters 3A, 3E, 50.

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 Addf/ess parameter
B|n+1|3E[(01- n Partitilon parameter
S(n+1|50(01-10 Vendory id (iso is 646/ ascii)

nese parameters shall be as_described in ANSI X3.291:1997.

13.4.2 Parameters 51 to 58

|3.4.2.1 Size of Tape/DataBlocks parameter

Nis parametereontains an unsigned binary number specifying the size of the databloc

t

6,

rrently set in)thé addressee. The master may use this parameter to set the datablock size
e addressée:

3.4,2\2- Size of Tape PhysicalBlocks parameter

T

nis-field contains an unsigned binary number specifying the size of the physicalbloc

Initialize: No parameters are accepted. The contents of Permanent memory shall be

o

re

to

in

S

currently set in the addressee. The master may use this parameter to set the physicalblock

Si

6.

ze in the addressee.

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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Table 2 — Attributes parameters 51 to 58

T
P

6,

T

4

@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 SI ZES SUPPORTED
01+=04 Smattest—btock—stze—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 bl ock size | times as needed
n-3:n I ncrement size
S[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\mes as needed
n-3:n I ncrement size
S|n+1|57 FI XED DATABLOCK Sl ZE(S) SWPRORTED
01-04 Bl ock size (first) repeat ed as many
n-3:n Bl ock size (Il ast) | tinmes as needed
S[n+1|58 FI XED PHYSI CALBLOCK/SNZE(S) SUPPORTED
01-04 Bl ock size (first) repeated as many
n-3:n Bl ock size (Il ast) | tines as needed

quired.

13.4.2.4 Variable PhysicalBlock sizes supported parameter
ne first field contains an unsigned binary, number specifying the smallest value of a range
nysicalBlock sizes. The second field ‘contains an unsigned binary number specifying the

gest value of the range supported. The third field is an unsigned binary number th
ecifies the increment by which the block size may be increased from smallest to largest.

more than one range is~supported, these three fields are repeated as many times &s

|3.4.2.5 Fixed DataBlock size(s) supported parameter

ne first field contains an unsigned binary number specifying the DataBlock size supported.
ore than one<dsize is supported, this field is repeated as many times as needed.

3.4.2.6\ Fixed PhysicalBlock size(s) supported parameter

ne~first field contains an unsigned binary number specifying the PhysicalBlock si:

of

At

f

re

supported. IT more than one sizZe IS supported, this 1ield 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.
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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

These 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 inckANSI X3.291:1997.

6)3.4.6 Parameter 61 - Transferrate

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

6/3.4.7 Parameters 64 to.65

6)3.4.7.0 General

Table 5 — Attributes parameters 5E to 65

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

B[\n+1l|5E Mul ti-port characteristics

SY09 (61 Transfer rate (octets/second)

S|[15 |64 Physical interface attri butes paraneter
Sn+I[65 AJdr essee confrguration paraneter

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.
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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
S[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 | X/ b | DEF ATTRI BUTE PARAMETERS

B|n+1|68 Facilities attached togslave paraneter

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

This parameter has been defined as "Both" for:the purpose of commonality. However in the
Thape situation a master would not normally spegcify this parameter.

6/3.4.11 Parameters 69 to 6A
6/3.4.11.1 Parameter 69

This parameter is reserved.

6/3.4.11.2 Command supported parameter

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

Table 8 — Attributes parameters 69, 6A

@ LTH[N'D|OCTET | X/ b | DEF ATTRI BUTE PARAMETERS

Sfp+l |69 reserved
S[h+1[6A Conmmand 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
S105 16D Parm |l ength paraneter
B|n+l|6E Slave reconfiguration (bit significant)
B|ln+l|6F Slave 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.
6/3.4.13.2 Parameters 6D - Parm Length parameter
This parameter shall be as described in ANSI X3.291:1997.
643.4.14 Parameter 6E to Slave reconfiguration (bit-significant)
This parameter shall be as described in ANSI X3.294:1997.
6)3.4.15 Parameter 6F to Slave reconfiguration (fields)
This parameter shall be as described in ANSI X3.291:1997.
63.4.16 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
B|05 [70]|01<04 Si ze of data buffer bl ocks
S[n+1|7% 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 repeat ed as many
n-7:4 Largest bl ock size tinmes 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,
a

f)

)

3.4.17 Parameter 72 to Tape characteristics (bit significant)

Suppression of repositioning: This bit indicates that any repositioning actjvity that may
be required under normal operating conditions can be suppressed.

PhysicalBlock: This bit, when set, indicates that the addressee is capable™of operating |in
a "Fixed Block" mode.

Variable PhysicalBlock: This bit indicates that the addressee cansdccept PhysicalBlo¢k
sizes of any size from the master, up to the maximum block size.specified in the Variabjle
PhysicalBlock Size parameter.

Datablocks same as PhysicalBlocks: This bit informs the'‘master that the addressee will

only accept DataBlocks that are the same size as the PhysicalBlocks.

Multiple of PhysicalBlock: When set, this bit means that the addressee will accept
DataBlock sizes that are larger than the PhysicalBlock size in increments equal in size fo
whole PhysicalBlocks. To illustrate - if the PhysjcaiBlock size is set to 256 octets, then the
DataBlock size may be 256 or 512 or 768 or1024 etc. Any DataBlock sizes that are npt
multiples of the PhysicalBlock size shall be rejected.

DataBlock non-multiple of PhysicalBléck: This bit indicates that the size of the
DataBlock may be of any size with no regard for the size of the PhysicalBlock. In casg¢s
where the DataBlock size results,in-a PhysicalBlock that is not completely utilized the
Facility will fill the remainder of.the-incomplete PhysicalBlock with vendor- unique paddinfg
characters, unless the External fill character-bit is set.

Fill character supporteds« This bit indicates that the fill characters specified by the set
Attributes command, parameter 5A Pad with fill characters, will be used by the Facility o
fill all PhysicalBlocks -that are not completely filled with data while in the Fixed
PhysicalBlock mode.

Automatic errorZpecovery: This bit indicates that the Facility is capable of performing
Automatic (unassisted by the master) Error Recovery according to a vendor-unique Errpr
Recovery algorithm.

Data buffer: The presence of this bit indicates that the addressee has a Data Buffer
available. The data buffer size is reported in the Addressee Configuration parameter
(1D65).

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

k)

ctapapte of operating T the StreanTing mode.

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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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-multiple of Physical Bl ock

External fill character

Aut omatic error recovery

Dat a buffer

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 attributes>Nn asynchronous response

Optim zed positiwoning supported
reserved

02

03

04

ORhUIONORPNWAUIONORNWAUIONORNDWAOION

w
1

Block numbering supported: This bitindicates to the master that the addressee supponts
internal block numbering and is capable of using the block number field to perform expli¢it
position operations (see POSITION. CONTROL) and other internal control functions. The
actual recorded block number field and the algorithm used to develop the block numbgr
are not specified in this standard.

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

Compression supported: This bit informs the master that the Addressee has an internfal
compression algerithm that can be applied to the data.

Translation supported: This bit informs the master that the Addressee can translate data
being writtensto or read from the media.

Implicit. \positioning supported: This bit, when set, indicates that the addressee |is
capable/of using the address field in the command extent parameter to perform impligit
and-explicit space operations when required.

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

r

s)

)

Lol -
agaressmy-

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.


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

v)

-28 - 9318-4 © ISO/IEC:2002(E)

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

y)

643.4.18 Parameter 73 to Tape characteristics (fields)

with the WRITE command for each write edit to be performed. Leaving an addressg¢e
constantly in edit mode could cause the tape drive or tape subsystem to perform needless
repositioning and control functions during all write operations.

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

Cartridge loader: This bit advises the master that the Cartridge Loader js installed.
Volume attributes: This bit advises the master that Volume attributes’are supported.

aa) Volume attributes in Asynchronous Response: This bityadvises the master thiat
the inclusion in the Asynchronous Response of the&Reported Volume Attributgs
parameter as defined for the Position Control command.is supported.

capability of using an internal positioning .scheme that can provide optimized
positioning of the medium. The optimization~is based on the use of positioning
information previously recorded in a special area on the medium.

bb) Optimized Positioning Supported: When this.®bit’is set, the addressee has t%e

Table 12 — Attributes parameter 73

@ LTH|I D|OCTET | X/ b | DEF ATTRI BUTE PARAMETERS
S|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
-6 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 Recordingddensity
80b—6E Fape—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)

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

ny
of
ny

f)

N
si

mbered x0C, x0D, and XOE.

of translation tables supported by the addressee that can be altered by the master.

DTE Translation tables may be contained in alterable or unalterable storage within the addressee (RAM |or
DM). Translation tables are numbered consecutively from x00 to xFE with unalterable tables located infthe’lowgst
mbered tables. An addressee that reports a "Number of Tables Supported" as xOF and an "alterable\table count"

x03 should have ROM translation tables numbered x00 through x0B and alterable (RAM) translation tables

Units of measure: This is a 1-octet field containing four 2-bit fields enCeoded to indicate
the units of measure used by the master to interpret the associated(tape attribute field.
Unassigned codes are reserved for vendor-unique units of measure.

bits 7-6 tape speed bits 3-2 density
00=inch/second 00= bits/inch per'track
01=centimeters/second 01= bits/millimeter per track
10=vendor units 10=vendor units
11=vendor units 1ll=wvendor 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 gapZsize: This is an unsigned binary number that specifies the minimum gap
size that theCaddressee 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 recofd
on the media without the use of the ERASE command.

DTE \f the addressee does not support variable gaps or multiple fixed gaps, the maximum and the minimum gphp
e-sShall 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 parameter is used by the master to determine or change the current configuration. of the
afldressee (see Parameter 72 for field descriptions).
6/3.4.19.2 Current tape configuration (fields)
This parameter is used by the master to determine or change the current(configuration of the
afldressee (see Parameter 73 for field descriptions).
Table 13 — Attributes parameters 74, 75
@LTH|I D|OCTET | X/ b | DEF ATTRI BUTE PARANMETERS
B|ntl|74 CURRENT TAPE CONFI GURATI ON (BI T SI GNI FI CANT)
01 Tape sl ave attributes
7 Suppressi on of repositioning 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 nggtape nmode
1 Start stop tape node
0 Vari able gap enabl ed
02 7 Bl ock<pumberi ng
6 Encrlypti on
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
Q3 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 Recordi ng 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.

Table 14 — Attributes parameters 76 to 79

@ LTH|I D|OCTET | X/ b | DEF ATTRI BUTE PARAMETERS
S|[02 |76 BLOCK NUMBERI NG PARAMETER
01 7 Encrypt ed
6 Conpr essed
5 Transl at ed
4-0 reserved
Mn+1 |77 ENCRYPTI ON PARAMETER
01-n Vendor Uni que
S|n+1(78 TRANSLATI ON TABLE PARANETER
01 Transl ation table size
02 Transl ation table nunber
n -1 Transl ation table size repeat ed as many
n Transl ati on tabl e<number times as needed
Bln+1|79 TRANSLATI ON PARAMETER
01 Transl ati on table nunber
02-n Transl ation &abl e (vendor uni que)

6/3.4.20.3 Translation Table parameter

The Translation Table parameter iS used by the addressee to report to the master the size

field applies to all translation tables supported by the addressee. If more than one translati
table size is supportéd) by the addressee, the table size and table number fields may
rgpeated as many times as needed.

a) Translation“Fable Size: This field informs the master of the addressee's Translati
Table size.

size»is provided.

6)374.20.4 Translation parameter

the translation tables specified by the Translation Table Number. If no Translation Table
Number field is present in_the parameter, the table size specified in the Translation Table Size

of

be

on

b)) Translation Table Number: This field specifies the Translation Table for which the tablle

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

6{4.2 Response 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
|_'-— t=FExtended—ComditTom

— 1=Port Query

Figure 3 — Command packet for REPORT ADDRESSEE STATUS

mfask of the port or port(s) of the addressee. Execution of this command shall not clear a
condition or status in the addressee.

Ohe modifier bit is required for the execution of this command, and the bits are mutua
exclusive.

If

If
is
off

n

If
0

N

614.3 Description

REPORT ADDRESSEE STATUS shall cause the slavesto report the condition, status or pd

the addressee for the port or ports specified.

thle configuration of @perating slaves. Status is device type and implementation dependent.

find outwhicCh port, in a multi-ported slave, it is connected to.

PKT Echoed From MAJOR STATUS PARAMETERS
LTH Command 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

the Condition modifier is set, the .stave shall report the condition (see ANSI X3.291:1997)

the Status modifier is set,<the slave shall report the status of the addressee. The respon
a Vendor Unique parameter that includes information about the addressee. One of the usg
this command is to permit a master that has not been available or operational to establi

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

er which~the command was received. The master can use the Port Mask parameter(s)

DTE “The Path Control command provides the master with the capability of excluding other (presumed defecti\

the Port Quety modifier is set, the slave shall report the addressee port mask(s) for the palth

t
Yy

—

ly

be
bS
5h
It

(o

e)

m

hsters from using a specific slave. The Port Mask defines the port that the master is connected to so that it c

AN

prevent excluding itself from port access.

6.

6.

4.4 Parameters 50 to 53

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+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

n nwl@

M
S

T

14.4.3 Media status

4.4.4 Vendor unigue status

15 PORT*ADDRESS

rescl VC\JI .
Default recording format
Wite protect

(@]
)

OoOrRrNA~UION

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

dia Status is a bit significant field used to inform the master of \the” tape drive genern
tus in relation to the media.

at load point.
End of media warning (EMW): When set to 1, this bit\informs the master that a previo

of tape marker on reel-to-reel tape). When positiangd before (on the logical BOM side) t
EMW indicator, either because EMW has not yet been reached or because a subseque
operation leaves the media positioned beforecEMW, this bit shall be set to 0.

Media present: This bit informs the master that a volume is mounted and correct
loaded. This bit shall be set to 0 to infornm~the master of conditions such as broken tape
no volume mounted.

Logical end of media (LEOM) warning: This bit informs the master that the tape
positioned at the LEOM warning.

Default recording format: This bit, when set to 1, indicates that the tape drive is set
process data with the drive\default recording density.

protected (i.e., absence of a "write ring").

ne field or fields; if any, in this parameter shall be specified in the vendor's documentation.

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

Beginning of media (BOM): This bit, when set to 1, indicates that the tape is positiongd

command has left the media positioned at or beyond the EMW indicator (the reflective emd

Write protect: When~set, this bit indicates to the master that the tape volume is write

al

S

e
nt

ly
pr

is

to

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.


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

~34 - 9318-4 © ISO/IEC:2002(E)

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|  Command CODES TYPEJ/CODE
012345 6 8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 6 — Response packet for OPERATING MODE

6)8.3 Description

slpve or facility dynamically. The parameter.field of the command packet defines what acti
the slave or facility is to take (for example;*those associated with establishing device-uniq
operating characteristics, such as recording density on tape, removal of media, etc.).

The OPERATING MODE command allows thewmaster to change the operating modes of t%e

e

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

Execution of transfer ggmmands in slave-defined areas other than that for data may requife
different types of reésponse information. The Response Conditions parameter is used o
ovVerride the conditions established by Housekeeping Attributes.

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

6/8:4) Parameters 3E, 50, 53, 54

6.8.4.1 Partition (common) parameter

This 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

r r\nrr’ling dnncif\]/ If the rnr-nrrling dnncif\]/ is—to he nn\]lfhing other than the default v‘or-nrr*ling

density, it shall be set using the Recording Density field.

The fifth octet sets the mode of the Cartridge Loader (CL). The CL operates in one of thrge
mjodes:

a) Manual: Cartridges are loaded and unloaded by the operator.
b] System: The host has control of cartridge loading and unloading.
c) Automatic: The CL automatically loads and unloads cartridges.

Table 16 — Operating mode parameters 3E, 50752

LTH|I D|OCTET | X/ b | DEF OPERATI NG MODESPARAMETERS

n+1|3E Partition paraneter

02 |50 Response condi tiwons

W= Wl

n+1|52 TAPE MODES (hi-t¥significant)
01 On-1line
Off-line
Enabl e suppress repositioning
Di sabl e_suppress repositioning
Fi xed Rhysi cal Bl ock
Var i able Physi cal Bl ock
Enabl.e 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
Enabl e transl ation
Di sabl e transl ation
Enable auto cpnnrl contral
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

02

03

04

[EnY
'

05

QUIONONWAPIONORLNWAUIONORNWAOIONORNWAOION

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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b) Read retry count: This is a 1l-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.

c) 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 Read retry count
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

d) Units of measure: This is a 1l-octet field containing four 2-bit fields encoded to indiceJ:e
the units of measure used by the master to interpret the associated tape Operating Mode
field. Unassigned codes are reserved for vendorsunique 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

e) 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.

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

g) 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.

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

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.

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

Table 18 — Operating mode parameter 54

@ 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) Compress: This bit indicates that the addresseg is to compress or decompress the data.
If, during a Read operation, the addresseel detects that the block being read is npt
compressed, this bit shall be ignored.

b)] Encrypt: This bit informs the addressee\that the data is to be encrypted or decrypted. |f,
during a Read operation, the addressee detects that the block being read is not encrypted
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) Translate: This bit indicates te‘the addressee that it shall translate the data being writt¢n
or read and shall use the_ttanslation table indicated by the Translation Index octet.

d] Translation index: Thisis a hexadecimal code that identifies the translation table withjin
the addressee that_is-to be used. Valid codes are x'01' through x'FF'. The translatign
indexes supported\by the addressee are reported in ATTRIBUTES.

69 ABORT

This command-is identical to the ABORT command described in ANSI X3.291:1997 and the

6.

ame requirements shall be observed.

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 command is identical to the OPERATOR DISPLAY command described dn-oANBI
XB.291:1997 and the same requirements shall be observed.

7| Position commands

7]0 General

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

71 SPACE BLOCK/FILE MARK

7{1.1 Command packet

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

XXXX XXXX 40 bbbb bbbb xx XX
7654 3210

— O0=Blwock 1=File Mark
— 1=Stiop” at End of Track
— 1=Logtcal End Of Medi a Warni ng (LEOM
— Diregction O=Forward 1=Reverse

Figure 7 — Gemmand packet for SPACE BLOCK/FILE MARK

7)1.2 Response packet

PKT Echoed (Erom MAJOR STATUS RESPONSE
LTH Conyand CODES TYPEJ,CODE PARAMETERS
012345 6 8 through n

XXXX eeeeeeeeeeee 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 modlfler is set and BOM is detected before the count is exhausted the tape

status and a reS|duaI count in the Response Extent Parameter.

If|lthe File modifier is set and an Extent parameter is present, the Facility shall position the
tape in the direction specified, stopping after detecting the number of File Marks, specified |in
the count, and shall then position the tape in preparation for processing the next sequential
rgcorded element in the specified direction.

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

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

A|LEOM Warning is an optional recorded tape mark that may be used to separate two large
data sets on tape or mark the end of the recorded portion of the media. If the LEOM modifier
is| set, the addressee shall position in the ditection specified and shall stop; prepared fo
pfocess the first recorded element after LEOM in the same direction. If PEOM is encountered
before a LEOM is detected, the addressee-shall terminate the command with the appropriate
stfatus. If the reverse modifier is set and.BOM is encountered before a LEOM is detected, the
agldressee shall position to BOM andithe command shall be terminated with the appropriate
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 marklisidetected or used. It should be noted, however, that the implementation of a
LEOM could affect interchangeability of tapes between devices that support LEOM and devices that do not supp¢rt
LEOM. One possible implementation would be two successive tape marks recorded on the media. This
implementation would allow“a*device to use the LEOM function without affecting the interchangeability of the
vdlume.

For facilities withhatutomatic track addressing, an end of track condition shall cause the slaye
tg select the next track, in the appropriate direction, and to continue spacing as instructed by
the command."Automatic track selection shall continue until either the command is completéd
ol BOM_or"\PEOM is detected. Automatic track selection may be inhibited by the Stop at End
ofl Track~modifier.

+la o +lo r‘nl\f‘E
ure \lUIIIIIIaIIU allu I\COPUIIDC I—I\LCIIL 1o IIUL UOCU U_y UIC O v
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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.
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7.1.4 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
01-04 Resi dual Count
05-08 Dat a Address (Set to 0)
M[05 |35|01-04 Access Key paraneter

7{1.4.1 Command Extent (common) parameter

This parameter shall be as described in ANSI X3.291:1997. This parameter is used to specify
the number of blocks or file marks to be spaced over.

7{1.4.2 Response Extent (common) parameter

This parameter shall be as described in ANSI X3.291:1997. If the command should fail, this
parameter is used to report the number of file marks orfalocks remaining to be spaced.

7{1.4.3 Access Key (common) Parameter

This parameter shall be as described in ANSPX3.291:1997.

7{2 POSITION CONTROL

7{2.1 Command packet

LTH| NO |CODE| MOD|,NOD|ADDR|ADDR| PARAMETERS
01 2 4 5 6 through n

XXXX XXXX 41 bbbb: bbbb xx XX
7654 3210

— Count 0=Cct et 1=Bl ock

PKT |REF OP |COM l OP\ | SLAV|FAC COVIMAND

— 0O=Dat aBl ock 1=Physi cal Bl ock

Figure 9 — Command packet for POSITION CONTROL

7]2:2) Response packet

PKT Echoed From MAJOR STATUS RESPONSE
LTH Command CODES TYPEJ, CODE| PARAMETERS
012345 6 8 through n
XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 10 — Response packet for POSITION CONTROL
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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.

Rpsponse packet.

If|the Tape Position parameter has the Initialize Position bit set and a Parameter 55

|fwmmmuwmwwmmmm}is
included with the command, then the Report Volume Attributes parameter is included in"the

is

included with the command, then the bits in Parameter 55 shall determine ‘“the Volunme

Aftributes of the media, regardless of the previous Attributes.

Iflthe addressee is positioning to a block specified by the Command Extent Data Address a
Incomplete status and Block Not Found substatus. If PEOM, BOM, or a Tape Mark

sfatus.

POSITION CONTROL command.

712.4 Parameters 31, 32, 35, 3A, 3E, 51, 52, 53,(54, 55

7{2.4.1 Command Extent (common) parameter

the Data Address at which a tape is toib€e positioned. The Count field is not used.

7{2.4.2 Response Extent (comman) parameter

arameter is used to returfi-the Data Address of the last block accessed prior to failure. T
Cpunt field is not used:

712.4.3 Access Key (common) parameter

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

7]2.4.4. Data Address (common) parameter

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

a| block numbering sequence error is detected, the command shall be terminated wi

emncountered before the block is found, the command shall be terminated with the appropriate

The Count field of the Command and Response Extent” parameters is not used by the

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

This parameter shall be as-described in ANSI X3.291:1997. If the command fails, thi
p

7.2.4.5 Partition (common) parameter

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

d
h
is
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Table 20 — Position control parameters 31 to 32, 35, 3A, 3E, 51 to 53

D9

J2.4.6 Tape position parameter

@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
L\'Al G:‘ 35 Gl' 04 I‘:\L,L,CDD II\Cy pal aIIUiUI
B|n+l1l|3A Dat a Address paraneter
M|/ n+1|3E Partition paramneter
M[02 |51 01 TAPE POSI TI ON PARAMETER *
7 Initialize position *
6 Position to beginning 3
5 Unl oad *
4 Load *
3 Rewi nd *
2 Synchroni ze *
1 Ret ensi on *
0 Position to end of media wafnj ng *
M|n+1 |52 CARTRI DGE SOURCE ADDRESS
01-n Addr ess
M[n+1|53 CARTRI DGE DESTI NATI ONNADDRESS
01-n Addr ess
* mutually exclusive

Initialize 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 on the
media, initialize speed and density consistent with the volume mounted and prepare o
process the first record in the.forward direction.

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

Unload: When-'set, this bit causes the addressee to position the tape in preparation fpr
removal from-the device.

DTE When the{Cartridge Loader (CL) is present and in system mode, the host designates (via the Cartrid
stination parameter) the destination location for cartridge unloads. If no destination parameter is supplied, t
| will unload the cartridge to the next available location.

pe
ne

Lead: When set, this bit causes the addressee to position a newly mounted volume |in
preparation for executing commands directed to the addressee and to perform whatevgr

INitialization procedures are necessary 10 make the volume accessIble 1o 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

f)

(for example, the BOM marker on the tape) and to prepare to move in the forward
direction.

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 destination address parameter
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 PARAMETERS
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 Scheme\used
06(7-0 Encrypti on Schemevused
07 7 Transl ation
6-0 reserved
08 7 Vol ume Wite Protect
6 Wite Retry
5 Wite Ungenditional
4 Wite Append
3 Optional correction
2 Al ternate numberi ng
1-0 reser ved
09|7-0 Valume Stripe Nunber
0A[7-0 Nurmber of Volumes in Stripe set
0B-13 Stripe set Identifier (I1S0646/ASClI)
14- 64 ANS| Vol une Label
M[n+1 |55 SET VOLUME ATTRI BUTES
01-04 reserved
05(7-0 Conpressi on Scheme to be used
06-{7-0 Encryption Schenme to be used
07 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 Al ternate numberi ng
1-0 reserved
09(7-0 Vol unme Stripe Number
UOA[7-0 NOmber of VOl UnES I n Stripe set
0B- 13 Stripe set identifier (IS0646/ASCII)
14-64 ANS| Vol une Label
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7.2.4.9 Report volume attributes

a) Volume definition: This is a twelve bit field which indicates the standard which defines
both the media and its packaging. Values are:

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"
A aYalsll LSO EC 142011000 + " ol
(3490E cartridge) X 7FF'
x 004’ ISO/IEC 14840:1996 x'800" 8 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 CREQO
ISO/IEC 14417:1999 (DD-1) x 901
X 402' SMPTE D2, (DD2) to reserved
X 403 SMPTE D3 X BFF!
X 404' X CQ0'
to reserved to vendor unique
X 5FF' X FFF'
X 600' VHS

b] Volume media length: This is a four¢bit field which indicates the length of media
contained in the package. Values are:

0000 Shortest 1000 unknown

to 1001

0100 Standard to  vendor unique
to 1111

0111 Longest

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

x00" _No-Compression x40
x 024 \Compression Scheme #1 to reserved
*x-10¥ Compression Scheme #2 X 7F
to x 80’
x 3F'  Compression Scheme#63 to  vendor unique
X EE!

d) 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" No Encryption x40
x 01" Encryption Scheme #1 to reserved
x"10" Encryption Scheme #2 X 7F
to x 80'
x 3F' Encryption Scheme#63 to vendor unique

X FF'
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e)

f)

9)

h)

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.

~

J12.4.10 Set Volume Attributes

Write Append: This bit indicates that data already recorded on the media cannaot kLe
overwritten or erased, but new data can be appended.

Optional Correction: This bit indicates that data was recorded on the media .using|a
correction scheme which is identified by the format standard for the media ascgptional.

Alternate Numbering: This bit indicates that data was recorded on thé*mnedia using|a
block numbering scheme which is identified by the format standard for the media as
optional.

Volume Stripe Number: This is a one byte field which contains an unsigned binafy
number. When this field is non-zero, it indicates that this Volume-is a member of a Stria;[e
set, and the number indicates the number of the Volume withinthat Stripe set. When this
field is zero, the Volume is not part of a Stripe set.

Number of Volumes in Stripe set: This is a one byt€ field which contains an unsignmd
binary number. When this field is non-zero, it indicatés the total number of Volumes in the
Stripe set of which this Volume is a member. When this field is zero, the Volume is njpt
part of a Stripe set.

Stripe set Identifier: This is a nine byte field\which contains a string which identifies the
Stripe set of which the Volume forms a party

ANSI Volume Level: This field containsthe First Start of Volume Label (VOL1), whi¢h
was recorded on the media.

Compression: This is a one byte field which selects the algorithm with which data is torxe
recorded on the media. Details of the algorithm may be found by referencing the Volu
definition above. Valueg-are:

x 00" No Compression

x 01" Compression Scheme #1

x 10" Compression Scheme #2
to

X 3F' _“Compression Scheme#63

Encryption: This bit indicates that the data is to be recorded on the media using|a
compression algorithm.

Efanslation: This bit indicates that the data is to be recorded on the media usingla

d)

f)

9)

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
threrewitt e the—Stripe—setof whichthis—Votumme s member—Wemthisfietd—s—=zeTo,
the Volume will not be part of a Stripe set.

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

)] ANSI Volume Level: This field contains the First Start of Volume Label (VOL1), which
to be recorded on the media.

S

7{3 REPORT POSITION

7{3.1 Command packet

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

XXXX XXXX 42 bbbb bbbb xx XX
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

7)3.2 Response packet

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

Figure 12 — Response packet for REPORT POSITION

7{3.3 Deschiption

he ,Caunt field is not used for tape. The REPORT POSITION command instructs t
dressee to report its current position. The position is returned in the Data Address field jof
t ; i ) n
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{3.4.3 Data Address (common) parameter

7.

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.

34.5 Extended position

Table 22 — Report position parameters 32, 35, 3A} 3E, 51, 52

@LTH|I D|OCTET | X/ b | DEF REPORT POSI TI ONVPARAMETERS

S|n+1(32 RESPONSE EXTENT ,PARAMETER
01-04 Resi dual count

05-08 Dat a Address

05 [35|01-04 Access Key paraneter
n+1|3A Dat a Addreéss paraneter

n+1|3E Par t istlion par anet er

w n n =

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

S|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

OoOFRLNA~UITON

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)

b)

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.

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 reflectiye
EOT marker on reel to reel tape). When positioned before the EMW indicator (on the
logical BOM side), either because the EMW has not yet been reached, or bégcause|a
subsequent operation leaves the media positioned before EMW, this bit shall be\set to 0.

c) Media present: This bit informs the master that a volume is mountedhand correcily
loaded. This bit shall be set to 0 to inform the master of such conditions @as_broken tape pr
no volume mounted.

d)] Logical End of Media: This bit informs the master that the tape is positioned at the LEOM
warning.

e)] Default recording format: This bit, when set to 1, indicates ‘that the tape drive is set to
process data with the drive default recording density.

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

7{4 RECORD POSITION

7{4.1 Command packet

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

7654 3210

— . 1=Record and report position
Figure ;43 — Command packet for RECORD POSITION

7/4.2 Response paeket

PKT Echoed /From MAJOR STATUS RESPONSE
LTH Command CODES TYPEJ,CODE PARAMETERS
0.2 3 45 6 8 through n
XXXX ‘eeceeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 14 — Response packel 10 RECUORD FOSITION

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
Afildress is any value otfher than zero, It shall agree with the current position of the addressée
(¢.9., 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 parameter
is| not present and the Record and report position modifier is not set, one tape mark shall he
rgcorded.

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

@ LTH|I D|OCTET | X/ b | DEF RECORD POSI TI ON PARAMETERS
M[n+1|31 COMVAND EXTENT
01-04 Count
05- 08 Dat a Address
S|n+1(32 RESPONSE EXTENT
01-04 Resi dual count
05-08 Dat a Address
M[05 |35|01-04 Access Key paranmeter
S[n+1|3A Dat a Addr ess.yparanmeter
M|02 |51 01 TAPE MARK PARAMETER
7 File Mark *
6 Begi nning" Of File *
5 End OfCFile ) *
4 Logi,cal” End Of Media (LEOWM *
3-0 r-eserved
* Mutually exclusive

714.4.2 Response Extent)(common) parameter

This parameter shalD be as described in ANSI X3.291:1997. If the command fails, tleis
parameter shall be)used to report to the master the number of tape marks remaining to bhe
rgcorded. The-Data Address field shall not be used.

714.4.3 Access Key (common) parameter

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

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.


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

-50 - 9318-4 © ISO/IEC:2002(

E)

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

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

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

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

d)

T

T
tr
re

W
di
(i

o

of Media Warning mark.

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

[o Reserved

br use only in ANSI X3.291:1997.

Transfer commands

J0 General

sponse packet shall identify what actions occurred during\the execution of the command.

rection, the first octet read from the medium shalldbe the first octet transferred to the mast
e., logically the last octet written is the first octetread).

/1 READ
J1.1 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 10 bbbb~bbbb xx XX
7654..3210

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

ansfer commands allow for multiple block transfers across physical boundaries. Upon
rgcognizing a transfer command, the slave or facility shall positien to the Data Addre
specified in the Command Extent parameter, locate the block and perform the required actiop.
ne command terminates when the amount of data specified by the Count has beg¢n
hnsferred, or an error occurs that requires earlier termination. The status provided in the

S

hen a transfer command that reads data from the medium is executed in the reverse

er

|12 "‘Response packet
PKT Echoed From MAJOR STATUS RESPONSE
LTH Command CODES TYPE;CODE PARAMETERS
012345 6 8 through n

8.

XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 16 — Response packet for READ

1.3 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.)

hen the Data Recovery modifier is set to On (data recovery enabled), the slave or facililty
shall initiate data error recovery to attempt to recover data read with errors. If the efror |is
umrecoverable, data shall be transferred up to the error and the command shall terminate.|If
thie recovery attempts are successful, the transfer shall continue until all of the requested data
has been transferred.

When the modifier specifies blocks to be transferred, a partial block .in error may be
transferred to the master. However, the Residual Count in the Respofise” Extent parametgr
shall indicate that the block in error was not transferred. When the addressee has received|a
rgad command specifying an octet transfer, data shall be transferred“up to the octet in errpr
amnd the Residual Count shall indicate the remaining octets to bedransferred.

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

Ifla File Mark or End Of Media is encountered during a transfer, the command shall be
tegrminated and the appropriate status and substatus codes shall be sent to the master. |f,
while reading in the reverse direction, a File*Mark or the Beginning Of Media is detected, the
command shall be terminated, and Incomplete Status with the appropriate substatus code
shall be returned to the master in thes¢command response.

Ifthe READ command modifier specified an octet transfer and the end of the block to be rexd
wphs encountered before the ‘€ount in the Command Extent parameter was exhausted, the
command 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 is s¢
Recovery from data efrrors detected during reading shall be attempted by the slave prior fo
transfer of the data in error to the master. If the data error is not corrected by the slave,
pfocessing of«dhe’command shall be terminated with a Machine Exception indicated in Majpr
Status. The ‘Cause of the termination shall be indicated in substatus and extended substatlis
(il applicable).

—

8|14 “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 parameter shall be as described in ANSI X3.291:1997.

8/1.4.5 Transfer (common) parameter

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

8]1.4.6 Partition (common) parameter

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

8/1.4.7 Information Transfer Size Override parameter

This parameter shall be as described in ANSI X3.291:199%.

8]1.4.8 Master termination permitted parameter

This parameter shall be as described in ANSI 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
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+l|3A Dat a Address paraneter
M[04 _|3C Transfer paraneter
M[n+% | BE Partition paranmeter )
M| n#+2|51(01- 04 Information transfer size override paraneter
MNOT |52 Master term nation permtted paraneter
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8.2 READ RAW DATA

8.2.1 Command packet

8{2.2 Response packet

8J2.3 Description

bllock, or if an unrecoverable slave or Afacility error (not associated with data transfer)
emncountered.

L YT -

C
M

When the{access is complete, the addressee shall execute the command on the number
sequentially addressed blocks or octets specified by the Count. If the Command Exte
p:ljrameter is not appended to the command, one block shall be processed starting at the
c

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=Cct et 1=Bl ock

[l-— O=Dat aBl ock 1=Physi cal Bl ock
— Direction O=Forward 1=Reverse

Figure 17 — Command packet for READ RAW DATA

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

XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 18 — Response packet for READ RAW DATA

The READ RAW DATA command reads data ‘from the addressee and transfers it to the
r?]aster, regardless of data errors encounterediin the read. An error shall be reported only|i
t

e data cannot be transferred because of\a condition such as the inability to access t

ne operation starts at the location given in the Data Address of the Command Exte

dressee supports implicit positioning and positioning is required before the data can
cessed, the slave shalltinitiate the positioning operation. If the addressee does not suppd

bmmand Extent parameter shall be ignored by the slave. [See the SPACE BLOCKI/FI|

rameter or at the currentylocation, if implicit positioning is not supported. When t:l:e

nplicit positioning, the-master shall position the media explicitly, and the Data Address of the

ARK commandc (A1) and the POSITION CONTROL command (7.2) for details of the
positioning operation.]

=

e

is

nt

e
rt

E

of
nt

rtent 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.
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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
L\l G:‘ 35 Gl' 04 I‘:\L,L,CDD II\Cy pal aIIUiUI
B|n+l1l|3A Dat a Address paraneter
M| 04 |3C Transfer paraneter
M n+1|3E Partition paraneter

J2.4.3 Access Key (common) parameter

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

J2.4.4 Data Address (common) parameter

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

J2.4.5 Transfer (common) parameter

nis parameter shall be as described in ANSI X3.292:1997.

J2.4.6 Partition (common) parameter

nis parameter shall be as described iniANSI X3.291:1997.

13 Reserved

Dr use only in ANSI X3.291;1997.

4 SEARCH

nis command shal*be as described in ANSI X3.291:1997 90.

15 WRITE

/5.1 Commmand packet

PKT\ | REF OP |COM | OP [SLAV|FAC COVMMAND
LTH| NO |CODE|( MOD| MOD|ADDR|ADDR| PARAMETERS
o1 2 4 L

—throakl o
=4 “r o—trHoug—H

U=

XXXX XXXX 20 bbbb bbbb xx XX
7654 3210

— Count 0=Cct et 1=Bl ock
— 1=Wite Edit
— 0O=Dat aBl ock 1=Physi cal Bl ock
— Direction O=Forward 1=Reverse

Figure 19 — Command packet for WRITE
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8.

5.2 Response packet
PKT Echoed From MAJOR STATUS RESPONSE
LTH Command CODES TYPE;CODE PARAMETERS
012345 6 8 through n
XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 20 — Response packet for WRITE

8/5.3 Description

The WRITE command transfers data from the master to the addressee starting at the-positi
specified in the Data Address of the Command Extent parameter or at the current jposition,

plicit positioning is not supported by the slave. When the addressee suppotts impli

positioning and positioning is required before the data can be accessed,the slave sh
inftiate the positioning operation. If the addressee does not support implicitypositioning, t
mfaster shall position the media explicitly, and the Data Address of the yCommand Exte
parameter shall be ignored by the slave. [See the SPACE BLOCK/FILEMARK command (7.
and the POSITION CONTROL command (7.2) for details of the p@Sitioning operation.] T

m

If

o]
Y

W,
m
is
af
If

E
E

ode and direction of the command shall be specified by the modifier octet.

EMW is detected during the execution of a WRITE in the/forward direction, the comma

shall be terminated after the current block is written and)the appropriate status shall
esented to the master. As long as the media is positiened at or beyond EMW, all forwa

fite operations shall be terminated after the first bloek*is written and the appropriate stat

fite, the command shall be terminated and the.appropriate status shall be presented to t

ppropriate status code shall be returned to\the master in the command response.

the Write Edit modifier is set, the-addressee is to perform an update to the record at t

address specified in the Command\Extent Parameter. If the addressee does not support t

it function (as specified in .Attributes), the command shall be rejected and Comma
Kception status with Invalid Command substatus returned to the master.

/5.4 Parameters 31, 32,.35, 3A, 3C, 3E, 51, 52

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

shall be returned to the master. If PEOM is encountered during the execution of a forwa

|

8.

@ LTH|I DJOCTET | X/ b | DEF WRI TE PARAMETERS
M| n+d 81 COMMAND EXTENT PARAMETER
01-04 Count
05-08 Dat a Address
S(n+1|32 RESPONSE EXTENT PARAMETER
0104 Resi—dual—eouht
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

5.4.1 Command Extent (common) parameter

This parameter shall be as described in 8.1.4.1.

>

if
it
I

D— =0

d
e
d
S
d
e

aster. Data being written when PEOM was encountered may not be recoverable. If the BOM
detected while writing in the reverse diregtion, the command shall be terminated and the

e
e
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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

T

8]

T

o]
dé

8]

8]

T

8.

F

9

9.

T

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

5.4.5 Transfer (common) parameter

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

specify the actions to be taken by the slave when writing to the media. If this parameter is n
esent, the addressee shall verify the data immediately after it is written (€. "Verify" is the

bfault mode for tape).

5.4.6 Partition (common) parameter

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

/5.4.7 Information transfer size override parameter

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

/5.4.8 Master termination permitted parameter

nis parameter shall be as described in ANS1X3.291:1997.

6 WRITE PATTERN

nis command is identical to the WRITE PATTERN command described in ANSI X3.291:19¢

amnd the same requirements shall be observed.

7 Reserved

Dr use only in ANS}-X3:291:1997.

Combination commands

1 COPY

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

to
ot

7

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 SHADOW RESTORE

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

10 Other transfer commands

10.0 General

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

NOTE It is recommended to refer carefully to vendor specificatians’as to the implementation of these commandg.

10.1 READ VERIFY

10.1.1 Command packet

PKT |REF OP |COM OP |SLAV|FAEC COMMVAND
LTH| NO |CODE| MOD| MOD|ADDRJADDR| PARAMETERS
01 2 4 5 6 through n
XXXX XXXX 50 bbbb bbbb, wx 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, Echoed From MAJOR STATUS RESPONSE
LTH Command CODES TYPEJ,CODE PARAMETERS
01 2 3 458 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

bl

ock 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

M
p
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If

T

\Y
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a

RK command (7.1) and the POSITION CONTROL command (7.2) for details -0f)t
sitioning operation.]

hen the access is complete the addressee shall execute the command on the number
bguentially addressed blocks or octets specified by the Count. If the cdommand exte

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

threshold lower than the normal read threshold shall be~used while executing the REA

ERIFY operation.

READ VERIFY command.

D.1.4 Parameters 31, 32, 35, 3A, 3C, 3E

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

@ LTH|I D|OCTET | X/ b | DEF READ VERI FY PARAMETERS
M|n+1 |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 |8€ Transfer paraneter
M| n+L | BE Partition paraneter
10+41—CommanraBdenrt{eommenpararmeter

pIrameter is not appended to the command, one block shall be processed starting at the
clrrent position. (The count modifier shall be ignored.)

ne High Margin modifier, when set, indicates to the addressee that an error-detecting

Db error correction or automatic error recovery procedures shall be performed while executing

e

of
nt

D

This parameter shall be as described in 8.1.4.1.

10.1.4.2 Response Extent (common) parameter

This parameter shall be as described in 8.1.4.2.

10.1.4.3 Access Key (common) parameter

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