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Foreword

ISO|(the International Organization for Standardization) and IEC (the International Electrotechnical Commissi])n) form the
spedialised system for worldwide standardisation. National bodies that are members of ISO or IEC ‘paiticjpate in the
devdlopment of International Standards through technical committees established by the respective organisation|to deal with
partfcular fields of technical activity. ISO and IEC technical committees collaborate in fields of anutual inferest. Other
intefnational organisations, governmental and non-governmental, in liaison with ISO and IEC, also<take part in this work.

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

Intefnational Standard ISO/IEC 13346 was prepared by the European Associdtion for Standardizing Information and
CorImunication Systems, ECMA, (as Standard ECMA-167) and was adopted, under a special “fast-track procedyre”, by Joint
Technical Committee ISO/IEC JTC 1, Information technology, in parallel with its approval by National Bodieq of ISO and
IEC

Annex A forms an integral part of this Part of ISO/IEC 13346.

vii
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Introduction

ISO/IEC 13346 is a volume and file structure standard for interchanging files and as such, it is a peer to existing volume and
file structure standards such as ISO 9293 and ISO 9660. It is rather different from those standards in at least two important

ways. Firstly, it offers much more functionality, mainly because of user needs for increased character set support and for

more

powerful file system features. Secondly, it acknowledges the separate concerns of booting, volume structure and-fil¢ system

structure. Rather than bundling these different functions together, ISO/IEC 13346 carefully segregates these function,

into

separate pdrts and describes in detail how those parts fit together. It is expected that future volume and‘file stricture

standards will fit into this framework, rather than building other distinct and incompatible formats.

ISO/IEC 13346 is published in five Parts. Part 1 - general - specifies references, definitions, notations and basic strugtures
used in thq other four Parts. Part 2 - volume and boot block recognition - specifies formats and system requirements for

recognising the volume structures on a medium and booting from a medium. Part 3 - volume structure - specifies h
record varipus volume-related entities such as volumes, volume sets and logical volumes. Bart'4 - file structure - specifie:

bw to
how

to record and interpret files, both file data and file attributes, and file hierarchies within logical volumes. Part 5 - record

structure - $pecifies how to record and interpret file data encoded as records.

viii
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Information technology - Volume and file structure of write-once and rewritable
media using non-sequential recording for information interchange -

Part 4:
File structure

Section 1: General

1 Scope

ISOIEC 13346 specifies a format and associated system requirements for volume and boot block réCognition, VOI;E“C
strugture, file structure and record structure for the interchange of information on media betweemusers of information
procgssing systems.

The|media shall be recorded as if the recording of sectors may be done in any order.

NOTE 1 - The medium is not restricted to being of only one type; the type of medium may be either write once,.or read only, or rewritable, or a combination of these
types

ISOJIEC 13346 consists of the following five Parts:

Part|1: General

Part|2: Volume and Boot Block Recognition

Part|3: Volume Structure

Part|4: File Structure

Part|5: Record Structure

Annex A - ICB Strategies, is part of this Part of ISO/IEC 13346.

Thiq Part of ISO/IEC 13346 specifies a format and associated system requirements for file structure by specifying

— the placement of files;
— the attributes of the files;

— the relationship among files‘of'a logical volume;

els of medium interChange;

equirements for«the-processes which are provided within information processing systems, to enable infortpation to be
terchanged between different systems; for this purpose, it specifies the functions to be provided within syptems which
¢ intended.to originate or receive media which conform to this Part of ISO/IEC 13346.

2 Parts references

The] first digit of a reference within ISO/IEC 13346 identifies the Part, e.g. 2/5 refers to clause 5 in ISO/IEC 13346-2, and
figure 4/3 refers to figure 3 in this Part of ISO/IEC 13346.

3 Part interface
This clause specifies the interface of this Part of ISO/IEC 13346 to other standards or Parts.
3.1 Input

This Part of ISO/IEC 13346 requires the specification of the following by another standard or Part.
— Volume sets of one or more volumes.
— A means for assigning volume sequence numbers (see 4/8.1).

— Logical volumes composed of partitions.
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— Numeric identification of the partitions within a logical volume.

—  If the volume is recorded according to ISO/IEC 13346-3, the partitions shall be numbered according to 3/8.8.
— Identification of a logical volume on which one or more file sets may be recorded.

— Division of the partitions for a logical volume into fixed size logical blocks.

— Numeric identification of the logical blocks within a partition.

— The size|of a logical block for a Iogical volume. This shall be an infegral multiple of STZ.

— A meang for detecting if a logical block is unrecorded.

— If the vdlume is recorded according to ISO/IEC 13346-3, a logical block shall be unrecorded if all of thejlogical seftors

comprising that logical block are unrecorded. A logical block should either be completely recorded or unrecorded.
— A mean for identifying the first extent of the File Set Descriptor Sequence (see 4/8.3.1) of a logical,volume;
— If the vdlume is recorded according to ISO/IEC 13346-3, the extent in which the first File Set-Descriptor Sequence

of the

logical yolume is recorded shall be identified by a long_ad (4/14.14.2) recorded in the Logical Volume Contents Uselfield
(see 3/1D.6.7) of the Logical Volume Descriptor describing the logical volume in which the File Set Descriptor$ are

recorded.
— A mean for specifying the Logical Volume Header Descriptor (see 4/14.15) of a logical volume
— If the vglume is recorded according to ISO/IEC 13346-3, the Logical Volume‘Header descriptor shall be recorded

ip the

Logical [Volume Contents Use field (see 3/10.10.5) of the prevailing Logical’'Volume Integrity Descriptor for the logical

volume.
— A mean for identifying the following for each partition of the logical volume on which a file set is recorded:
o Unallocated Space Table and Unallocated Bit Map (see 4/10)
¢ THreed Space Table and Freed Bit Map (see 4/10)
¢ Rartition Integrity Table (see 4/11)

If the volume is recorded according to ISO/IEC 13346-3, the Partition Contents Use field (see 3/10.5.6) of the Partition
Descriptor [see 3/10.5) describing the partition shall'be recorded as a Partition Header Descriptor (see 4/14.3). Such a
Partition Dpscriptor shall have “+NSR02” recorded in the Partition Contents field.

3.2 utput
This Part of ISO/IEC 13346 specifies the’following which may be used by other standards or Parts.
— Data sppce of a file (see 4/8.8.2).
Attributes of a file.

Attributes of a directory.

Attribujes of a directory hierarchy.

FS

Conformance

4.1 Conformance of a medium

A medium shall be in conformance with ISO/IEC 13346 when it conforms to a standard for recording (see 1/5.10) and
information recorded on sectors of the medium conform to the specifications of ISO/IEC 13346-1 and one or more of Parts 2,
3, 4 and 5. A statement of conformance shall identify the sectors of the medium on which information is recorded according

to the specifications of ISO/IEC 13346, and the Parts and the levels of medium interchange (see 2/10, 3/11, and 4/
which the contents of those sectors of the medium conform.

4.2 Conformance of an information processing system

15) to

An information processing system shall be in conformance with ISO/IEC 13346 if it meets the requirements specified in

ISO/IEC 13346-1 and one or more of Parts 2, 3, 4 and 5 either for an originating system (see 2/12, 3/13, 4/17 and 5/11)

or for
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a receiving system (see 2/13, 3/14, 4/18 and 5/12) or for both types of system. A statement of conformance shall identify the
Parts, and the levels of the requirements for each of those Parts, which can be met by the system.

5 Definitions

For the purposes of this Part of ISO/IEC 13346, the definitions given in ISO/IEC 13346-1 (see 1/5) and the following
definitions apply.

ente_A et o 0Q blo e _log] bhlo numbe a I AL-—2-—-COR

ex of logical blocks.-the logical blc mnbers-ofwhich-form-a-continuous—s equence. The
address, or location, of an extent is the number of the first logical block in the sequence.

S. file set: A collection of files and directories.
S. group ID: An identification of a group of users.
S. logical block: The unit of allocation of a logical volume.
S. logical volume: A nonempty set of partitions over which one or more file sets are recorded.
S. partition: An extent of logical blocks within a volume.
5.7 user ID: An identification of a user.
6 Notation

The jnotation of ISO/IEC 13346-1 (see 1/7) applies to this Part of ISO/IEC 13346.

7 Basic types

In addition to the basic types of ISO/IEC 13346-1 (see 1/7), the following basic types apply for this Part of ISO/IEIC 13346.
7.1 Recorded address

A logical block address may be specified by an 1b_addr recorded in the format shown in figure 4/1.

RBP Length Name Contents
0 4 Logical Block Number Uint32 (1/7.1.5)
4 2 Partition Reference Number Uintlé6 (1/7.1.3)

Figure 1 - 1b_addr format
701 Logical Block Number(RBP 0)

Thig field specifies the logical block number relative to the start of the partition identified by the Partition Reference Number
fieldl The value 0 shall referto\the first logical block in the partition.

7.1.2 Partition Reference Number (RBP 4)

Thig field contains the numeric identification of a partition within a logical volume (see 4/3.1).

7.2 Descriptor Tag

Certpin deseriptors specified in this Part of ISO/IEC 13346 have a 16 byte structure, or tag, at the start of the descriptor
with|theformat given in figure 4/2.

NOTE_2~There are two main motivation ingag al tag e T ha descrintors need-a-generi o-handle-issuds of CRCs and
format versions. The second motivation is to support recovery after the medium has been damaged or corrupted in some (unspecified) way. With the tag described

here, structures are self identifying and can be verified with very little context.

0 penel o _Stnict he firs Maos
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RBP Length Name Contents
0 2 Tag Identifier Uint16 (1/7.1.3)
2 2 Descriptor Version Uintl16 (1/7.1.3)
4 1 Tag Checksum Uint8 (1/7.1.1)
5 1 Reserved #00 byte
6 2 Tag Serial Number Uintl6 (1/7.1.3)
8 2 Descriptor CRC Uintl6 (1/7.1.3)
10 2 Drescri CTength UincIe (177 13)
12 4 Tag Location Uint32 (1/7.1.5)

Figure 2 - tag format

7.2.1 Tag Identifier (RBP 0)

This field ghall specify an identification of the descriptor type. Type 0 shall specify that the format of-this descriptor s not
specified by this Part of ISO/IEC 13346. Types 1-7 and 9 are specified in Part 3. Type 8 is specified identically in Part § and
this Part of ISO/IEC 13346. Types 256-265 are specified in this Part of ISO/IEC 13346. All ether types are reservad for
future standardisation. The descriptor types specified by this Part of ISO/IEC 13346 are showndn figure 4/3.

Type | Interpretation

8 Terminating Descriptor (3/10.9 and 4/14.2)
256 File Set Descriptor (4/14.1)

257 File Identifier Descriptor (4/14.4)

258 Allocation Extent Descriptor (4/14.5)

259 Indirect Entry (4/14.7)

260 Terminal Entry (4/14.8)

261 File Entry (4/14.9)

262 Extended Attribite Header Descriptor (4/14.10.1)
263 Unallocated Space Entry (4/14.11)

264 Space\Bitmap Descriptor (4/14.12)

265 Rartition Integrity Entry (4/14.13)

Figure 3 - Descriptor interpretation
7.2.2 Descriptor Version(RBP 2)

This field ghall specify the version of this descriptor. The value 2 shall indicate the structure of this Part of ISO/IEC 133§#6.
7.2.3 Tag Checksum (RBP 4)

This field ghall specify the sum modulo 256 of bytes 0-3 and 5-15 of the tag.
7.2.4 Reserved (RBP 5)

This field shall’be reserved for future standardisation and shall be set to #00.
7.2.5 Tag Serial Number (RBP 6)

This field shall specify an identification of a set of descriptors. If the field contains 0, then no such identification is specified.

NOTE 3 - This field can be used to distinguish between groups of descriptors. For example, when reusing rewritable media, an implementation might choose a
different serial number from the previous use when initialising a volume. Thus, a disaster recovery mechanism can avoid recovering prior and unintended data. The
only alternative to this scheme would be to force volume initialisation to clear the volume.

7.2.6 Descriptor CRC (RBP 8)

This field shall specify the CRC of the bytes of the descriptor starting at the first byte after the descriptor tag. The number of
bytes shall be specified by the Descriptor CRC Length field. The CRC shall be 16 bits long and be generated by the CRC-
ITU-T polynomial (see ITU-T V.41):
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xl6+x12+x5+1

NOTE 4 - As an example, the CRC of the three bytes #70 #6A #77 is #3299. Implementations can avoid calculating the CRC by setting the Descriptor CRC
Length to 0, as then the Descriptor CRC shall be 0.

7.2.7 Descriptor CRC Length (RBP 10)
This field specifies how many bytes were used in calculating the Descriptor CRC.

7.2.8 Tag Location (RBP 12)

Thiq field shall specify the number of the logical block, within the partition the descriptor is recorded on, contailling the first
byte|of the descriptor.

NOTE 5 - The location of the tag may appear to be redundant but its primary purpose is to make it extremely likely that if the first 16 bytes of a Jogical sector or
logicdl block is a consistent descriptor tag, then it is a descriptor tag.
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Section 2: Requirements for the medium for file structure

8 File structure

8.1 Volume set

Each volume in a volume set shall have an assigned volume sequence number as specified in 4/3.1.

8.2

©ISO/IEC

rrangement of information on a volume set

A logical vglume and its related file sets shall be recorded on a volume set. Identification of the logical volumes (sec 4/3.1)
and related [File Set Descriptors for all the logical volumes in a volume set shall be recorded in the volume with the highest
volume seqyence number in the volume set.

8.3

rrangement of information on a logical volume

This Part of ISO/IEC 13346 takes a logical volume to be a set of partitions on one or more volumes. Each partition shdll be
considered 3s an extent of logical blocks, and shall have an identification as specified in the input parameters for this Pgrt of
ISO/EC 13346 (see 4/3.1). An address within a logical volume has two parts; one part-identifies a partition withi the

logical volu

8.3.1
A File Set I

¢ and the other part specifies a logical block number relative to the start of that partition.

File Set Descriptor Sequence

Descriptor $equence shall be recorded according to the schema shown in figute 474.

The first ex

File Set Descriptor Sequence extent]{
<File Set Descriptor>0+

[Terminator] {
<File Set Descriptor>
| <Terminating Descriptor>
| <unrecorded logical blocky

} <trailing logical block>0+

0+

Figure 4 - File set descriptor sequence schema

File Set De
All File Se

criptor whose Next Extent field identifies a subsequent extent of the sequence.

Descriptors shall\have an assigned file set descriptor number. All File Set Descriptors with identical fi

descriptor fjumbers shall have identical contents.

All file set
identical fil
as the preve

b shall have)an assigned file set number. Of the File Set Descriptors of a File Set Descriptor Sequence

ilinginstance.

Descriptor Sequence shall be recorded as a sequence of extents withinya logical volume. An extent of the Filg Set

fent of the sequence shall be identified by the input parameters (see 4/3.1) of this Part of ISO/IEC 13346. Eath, if
any, subsequent extent of the sequence-shall be identified by the Next Extent field of a File Set Descriptor. An extent gf the
sequence s(:{;ll be terminated by either, an unrecorded logical block (see 4/3.1), a Terminating Descriptor (see 4/14.2), of by a

e set

with

e set numbers, the one with the highest file set descriptor number shall be used. This instance shall be referzed to

One of the

F1le Set Descriptors of a File Set Descriptor Sequence shall have a 1ile set number ot 0.

A File Set Descriptor shall specify a file set identification. No prevailing instance of a File Set Descriptor shall specify the
same file set identification as any other prevailing instance of a File Set Descriptor.

8.4 Arrangement of information on a partition

A means for identifying the location of the following for each partition of the logical volume on which a file set is recorded
shall be specified by the input parameters (see 4/3.1) of this Part of ISO/IEC 13346.

Unallocated Space Table and Unallocated Bit Map (see 4/10)
Freed Space Table and Freed Bit Map (see 4/10)
Partition Integrity Table (see 4/11)
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8.5 File set

A file set shall be identified by a File Set Descriptor which identifies the root of a directory hierarchy (see 4/8.6) describing a
set of files and certain attributes of the file set. A prevailing File Set Descriptor specifies

the name of the logical volume it is recorded on

Neagrrintar
L/CSCIIPioT

v-the File Set

A dfrectory contains zero or more file or directory identifications. A directory hierarchy shall bera-sét of directori

es descended

from a single root directory.

A djrectory shall contain a set of directory descriptors, each of which identifies a parent-.directory or a component file or a
component subdirectory. A directory descriptor that identifies a parent directory or\a’component file or subidirectory by
spedifying the address of an ICB (see 4/8.10.1) for that component shall be recorded as a File Identifier Descriptor (see
4/14.4). A directory descriptor that identifies a component file or subdirectory.of-the directory by specifying the pathname of
the actual file or directory shall be referred to as an alias and shall be recordedas a File Identifier Descriptor spegifying a file
whgse type is a symbolic link (see 4/14.6.6).
Ad
The]
dire
dire

rectory identifying another directory by other than an alias shall be called a parent directory of the identifi
identified directory shall be called a subdirectory of the parentidirectory. Different directories may have the
ctory. A directory shall have only one parent directory.(The parent directory of the root directory shall
Ctory.

ed directory.
same parent
be the root

Eac

parg
Eac
iden
speq
Ad

h directory descriptor shall specify the name of a component file or the name of a component subdirectory,

h directory descriptor shall contain an indication of whether the identified component is a directory. When t
tifies an alias, this indication is contained in the directory descriptor for the file or directory identified by t
ified by the alias.

rectory shall be recorded according to the schema shown in figure 4/5.

{
<Fille )Identifier Descriptor>

} 0+

Figure S - Directory schema
the descriptots-in a directory

here shall*not be more than one descriptor with the same File Identifier (see 4/14.4.8) and File Version
1/1444.2).

identify the

o
nt directory of the directory. The length, in bytes; of the name of a component file or subdirectory shall be gt]fater than 0.

e descriptor
he pathname

Number (see

there shall be exactly one File Identifier Descriptor identifying the parent directory (see 4/14.4.3).
the descriptors shall be ordered according to 4/8.6.1 and 4/14.6.8.

A File Entry specifying a file in which a directory is recorded shall not specify a Character Set Information Extended
Attribute.

NOTE 6 - The character set specifying the d-characters (1/7.2) used in the directory descriptors is specified in the File Set Descriptor for the directory hierarchy of
which the directory is a member.

8.6.1 Order of directory descriptors

If the directory descriptors of a directory are sorted according to this Part of ISO/IEC 13346, they shall be ordered by the
following criteria in descending order of significance:
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1. In ascending order according to the relative value of File Identifier, where File Identifiers shall be valued as follows:

— If the File Identifiers being compared have the same value in all byte positions, the File Identifiers shall be equal in
value.

— If the File Identifiers being compared do not contain the same number of byte positions, the File Identifiers shall be
treated as if they are of equal length by padding the shorter File Identifier on the right with #00 bytes. After any such
padding, the File Identifiers shall be compared one byte at a time, in ascending byte position order, until a byte
position is found that does not contain the same value in both File Identifiers. The File Identifier with the greater byte

valuf, comparing values of the bytes as unsigned integers, shall be considered greater.

2. In descgnding order according to the relative value of File Version Number.

NOTE 7 - Sorfing applies to files and aliases having been marked as deleted in the File Characteristics field. The order is independent of the charspec (1
applying to the|directory because the File Identifiers are sorted as if they were binary values.

8.6.2

The sum of|the number of directories and the number of files described by the directories of a directory hierarchy shall b,

than 232,

8.7

Directory hierarchy size restrictions

Pathname

7.2.1)

e less

A pathnamf may be used to specify a file or directory by name. The length, in bytes, of this pathname shall be greater than 0.

The pathnajme shall consist of a sequence of one or more path components (see 4/14.16) as follows:

— Unless

predece
— The fingl component shall specify either a directory, or a file, or an dlias which resolves to either a directory or file.

— Each ot}

8.7.1

Within a d]

pathname i

— the firsf component is a Path Component with 4-Cémponent Type of 2.

— eachot
The length

— the valle of the Component Identifier Length field for each component;

— thenu

NOTE 8 - Th|
that an impler
sets.

Note that the length of the resolved pathname does not provide for the length of the file version number associated with the final component of the pathname.

8.8

btherwise specified, a component shall be interpreted relative to the)directory specified by its predecessor
ksor of the initial component shall be the directory in which the pathname is described.

her component shall specify either a directory or an aliaswhich resolves to a directory.
Resolved pathname

rectory hierarchy, every pathname specifying a file or directory has an equivalent resolved pathname. A res

a pathname where

er component is a Path Component with a Component Type of 5 and is not an alias.

of a resolved pathname shall be the sum of the following:

ber of components

e resolved pathname i§ mainly used in 4/15. Note that the length defined here corresponds to that of a theoretical pathname, rather than a paj
hentation might usé,In‘particular, it assumes that the component separator is one byte long, which is typically true but is false for certain c}

Filés

The

plved

thname
aracter

A file shall

recorded data. The data

e 4 4 9

file shall be recorded in eit

[} [} [ DC A nc 4

her of the following:

ofa

file's

— An ordered sequence of extents of logical blocks (see short_ad (4/14.14.1), long_ad (4/14.14.2) and ext_ad (4/14.14.3).
The extents may be recorded or unrecorded, and allocated or unallocated. The extents, if specified as long_ad (4/14.14.2)
or ext_ad (4/14.14.3), may be located on different partitions which may be on different volumes.

— The Allocation Descriptors field of a File Entry.

Except where specified in this Part of ISO/IEC 13346, neither the interpretation of the information in a file nor the structure
of the information in a file is specified by this Part of ISO/IEC 13346.
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8.8.1 Attributes of a file

The File Entry specifies the attributes of a file. Some of the attributes shall be recorded in fields in the File Entry itself. the
remainder shall be recorded as extended attributes. Extended attributes shall be recorded in extended attributes spaces as
described in 4/9. The attributes of a file specified by this Part are recorded in extended attributes, and in the following fields
of a File Entry and of the icbtag (4/14.6) recorded as the contents of the ICB Tag field of the File Entry.

icbtag

trategy 1ype

trategy Parameter

— File Type
— Flags
File|Entry

- Uid

- Gid

— FPermissions

— File Link Count

— Record Format

ecord Display Attributes

ecord Length

nformation Length

— Logical Blocks Recorded

— fccess Date and Time

— Modification Date and Time
— Attribute Date and Time

— Checkpoint

— Implementation Identifier

NOTE 9 - The information in the File Identifier Descriptor (see 4/14.4.3) for a file pertains only to the identification of the file and is not considerel an attribute of
the fie.

8]8.2 Dataspace of a file
Theldata space.of a file shall be the following:

the file is recorded as the contents of an ordered sequence of extents of logical blocks, these extents shall be the data
pace of the file. The bytes in the data space shall be numbered with consecutive integers assigned in ap ascending
i ¥ T TSt fogical block of the first

extent, if any, of the data space.

— If the file is recorded in the Allocation Descriptors field of a File Entry, the number of bytes specified by the Length of
Allocation Descriptors field of the File Entry starting with the first byte of the Allocation Descriptors field of the File
Entry shall be the data space of the file. The bytes in the data space shall be numbered with consecutive integers assigned
in an ascending sequence. The numbering shall start from 0 which shall be assigned to the first byte, if any, of the data
space.

The number of bytes in the data space of a file shall be referred to as the information length of the file (see 4/14.9.10).

NOTE 10 - Some record formats (see 4/14.9.7) specify records of sequences of characters delimited by a specific character sequence. If detection of these delimiter
sequences requires knowledge of the character set encoding, such as would be the case if code extension characters (see 1/7.2.9.1) are used, then a Character Set

Information extended attribute should be recorded.
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8.9 Record structure

The information in a file may be organised as a set of records according to 4/14.9.7. The structure and attributes of these
records are specified in ISO/IEC 13346-5. For the purposes of ISO/IEC 13346-5, the data space of a file is specified by
4/8.8.2 and

— if the Character Set Information extended attribute is specified for the file, then that extended attribute specifies how the
bytes of the file shall be interpreted as characters,

— if the (Jharacter Set Information extended attribute is not specified for the file, then each byte of the file shajl be
interprefed as a single character, and a byte containing #0A shall be a LINE FEED character, a byte containing #0B’shall
be a VERTICAL TABULATION character, a byte containing #0C shall be a FORM FEED charactery and a|byte
containipg #0D shall be a CARRIAGE RETURN character. These interpretations shall only apply for the.purposps of
partitiorjing the file's contents into records, and need not apply to the contents of those records.

NOTE 11 - Sothe record formats (see ISO/IEC 13346-5) specify records delimited by a specific character sewquence.
8.10 nformation Control Block (ICB)

Each recorded instance of a file shall be described by an entry in an Information Control Block’/(ICB). The set of entries
describing the recorded instances of a file shall be described by entries in one or more ICBs,\Fhese ICBs shall form an] ICB
hierarchy ag described in 4/8.10.1.

An ICB shalll be a sequence of ICB entries recorded in an extent of logical blocks. The address or location of an ICB shall be
the address pf the extent. An entry of the sequence shall be one of the following:

— adirect pntry, describing a recorded occurrence of a file or a set of extents

— an Indirgct Entry (4/14.7), describing another ICB

— a Termipal Entry (4/14.8), indicating that there are no more entri€s tecorded after this entry

— an unregorded logical block, indicating that there are no more'entries recorded after this entry

Each entry,|other than an unrecorded logical block entry, shall specify:

— The maximum number of entries that may be recorded in the ICB in which the entry is recorded.

— The number of direct entries recorded in the ICB-hierarchy prior to recording the entry.

An ICB entyry shall not be recorded until all éntries in that ICB with lower addresses have been recorded.
NOTE 12 - Refording an indirect entry does not imply-that the ICB specified by that indirect entry is necessarily completely recorded.

The ICB -:Iy specify the strategy for building an ICB hierarchy (sec 4/14.6.2). Annex 4/A specifies certain strategies; pther
strategies may be subject to agreement between the originator and recipient of the medium (see annex 4/A).

NOTE 13 - This Part of ISO/IEC 13346 requires a data structure that describes sequences of bytes recorded in a volume. This can be used to record a user's fjle, the
contents of a dfrectory or various‘system data. Some media, such as write-once optical disks, cannot rerecord a sector once it has been written, and thus this Part of
ISO/IEC 1334 requires a datasstructure that can describe successive versions of regions of bytes recorded in a volume. Note that this structure is efficfent on
rewritable media by simply.making the ICB a single direct entry. Alternatively, the same structures allow rewritable media to support a history of all versiops of a
file.

Whereas there fis @single algorithm for traversing an ICB hierarchy, there are many algorithms or strategies for building these hierarchies.

8.10.1 ICB hierarchy

An ICB hierarchy shall be a set of ICBs descended from a root ICB. The root ICB shall be the only ICB at level 0 of an ICB
hierarchy. An ICB identifying another ICB by an indirect entry shall be called a parent ICB of the identified ICB. The parent
ICB shall be at level m of the ICB hierarchy and the identified ICB shall be at level m+1 of the ICB hierarchy.

Different ICBs may have the same parent ICB.

9 Extended attributes

An extended attribute shall specify an attribute type, an attribute subtype, and may specify attribute specific information.
Extended attributes are associated with a file. All the extended attributes associated with a file shall be recorded in one or
more extended attributes spaces associated with that file. The term “instances of an extended attribute” shall refer to all

10
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extended attributes recorded in the extended attributes space of the file with identical contents of their Attribute Type and
Attribute Subtype fields (see 4/14.10.2).

An
An

attribute type shall be an integer x where 0 < x <232,
attribute subtype shall be an integer x where 0 < x <28,

The attribute types are divided into three classes as follows:

- Attrlbute types 1 3,5,6, 12, 2 048 and 65 536 are reglstered accordmg to ISO/IEC 13800 and are recorded as specified

according to ISO/IEC 13800. Attribute type 0 is reserved for future standardisation by ISO/IEC 138001

Attribute types 2 049 to 65 535 inclusive shall be registered according to ISO/IEC 13800, are|recorded

11 a TV ST~ 2 m S

4/14.10.2 and are reserved for 1mp1ememauon use accoralng 10 INO/IEC 13800.

2o wacasmrad Lo a1l dl s ciom AmmAandiaa A TONTE M 120NN

di€ 1ESCIvea 101 dppuuauuu usc dCLULIULLLE W IDUIID\/ 1J50VvV.

Thgre shall be

zero or one instance of each attribute with type 1, 3, 5, 6 or 12.
zero instances of each attribute with type 0, 2, 4, 7, 8, 9, 10 and 11.
zero or more instances of each attribute with type 2 048 or 65 536.

zero or more instances of each attribute with type 13 to 2047 inclasive, 2 049 to 65 535 inclusive or greate

o, qtratin A1 1ICSNH/TRC I‘IQ[\(\
as Sy»Cnﬂeu oy Lh\- feg'lauauuu avaf\.ung to ISO/IEC 138

Th¢ interpretation of attribute specific fields for each attributewith type

If allowed by the registration of the attribute type, multiple instances of an extended attribute need not be identic

2 048: is specified by the regid (1/7.4) recorded in.the Implementation Identifier field of the attribute.
65 536: is specified by the regid (1/7.4) recorded in the Application Identifier field of the attribute.

13 to 2 047 inclusive or 2 049 through 65 535 inclusive or greater than 65 536: is specified by the registrat
to ISO/IEC 13800 of the attribute type and-subtype.

have different attribute specific information.

An

In ¢

extended attributes space of d file is one of the following:
The Extended Attributes field of the file's File Entry.
A file described byanICB identified in the file's File Entry.

ach case, an extended attributes space shall be recorded according to the schema shown in figure 4/6.

<Extended Attribute Header Descriptor>
<Extended Attribute> 0+

Figure 6 - Extended attributes space schema

be recorded in
I registration

according to

Attribute types 65 537 and above shall be reglstered according to ISO/IEC 13800, are recorded according to 4/14.10.2 and

I than 65 536

on according

al; they may

Tbutes space as

The first area, starting with the first byte after the Extended Attribute Header Descriptor, is reserved for the recording of

attributes defined in clauses 4/14.10.3 to 4/14.10.7.

The second area, starting at a byte of the extended attributes space specified in the Extended Attribute Head
is reserved for the recording of attribute types 2 048 to 65 535 (see 4/14.10.8).

The third area, starting at a byte of the extended attributes space specified in the Extended Attribute Header
reserved for the recording of attribute types 65 536 and above (see 4/14.10.9).

The following extended attributes are defined in clause 4/14.10:

Character Set Information

er descriptor,

descriptor, is

11
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— File Times

— File Creation Date and Time, File Deletion Date and Time, File Effective Date and Time, File Last Backup Date and
Time

— Information Times

— Information Creation Date and Time, Information Last Modification Date and Time, Information Expiration Date
and Time, Information Effective Date and Time

— Alternatg Permissions
— Device Ypecification
— Application Use

— Implemgntation Use

NOTE 14 - Thgre need not be any extended attributes associated with a file. The multiple occurrences of attributes of types 2 048 and'65 536, if any, are intenfed to
be distinguisheq by the contents of their Implementation Identifier and Application Identifier fields respectively. Such occurrences might have differing contgnts in

some attribute specific fields, such as the Implementation Use or Application Use fields.

10 Partition space management

A partition fhas two types of space managed by this Part of ISO/IEC 13346; space ready for allocation (unallocated sppce),
and space that may require preparation before allocation (freed space). In both/cases, partition space is specified by a jpace
set which specifies a collection of logical blocks in the partition. A space set shall be recorded as either a Space Table o1 as a
Space Bitmap as specified in 4/10.1.

The Unallogated Space Set of a partition is a space set. If a logical block is in the Unallocated Space Set, it may be allo¢ated
for recordi

dpace sets
shall be recorded as either a Space.Table or as a Space Bitmap.

A Space Table shall be recorded as an~ICB hierarchy consisting of indirect entries and unallocated space entries| (sec
4/14.11). The logical blocks in the space set are all the logical blocks which belong to the extents specified by the last Ypace
Entry in thd Space Table.

A Space Bitmap shall be recorded as a Space Bitmap Descriptor which includes a sequence of » bits recorded in a sjngle
extent, whefe » is the number of logical blocks in the partition. The value of bit s is recorded at bit rem(s,8) of byte ip[s/8),
where byte { is the first-byte of the extent. The space set consists of all logical blocks s such that bit s is ONE.

NOTE 15 - It i preferable that the Standard support just one type of space set. However, it is anticipated that the unallocated partition space will be updated fairly
often, and that the unallgcated partition space will get fragmented. Bitmaps handle the latter case efficiently but are too expensive for the former case on writk-once
media. In this casé, we need the equivalent of an ICB which essentially records many instances of an arbitrary sequence of bytes. In fact, a Space Table is simply an
ICBwimdire A._A sneatalicad-fa acordine &0 naca s avnoctod h no eawired I avuritahla saadio 1 ca naoa hitinance o d rita onoo

will use space tables.

§-Specta adte ecorang-extents-o PAce- s-expected—by * & tabte eeHa HSe-Space-biinaps-and e-o media

Rewritable media may also require a second space set for logical blocks which may need to be preconditioned before recording. Some rewritable magneto-optic
technology requires sectors be cleared before recording and the freed space list allows this clearing to be done asynchronously with the freeing of that space.
Clearing large numbers of sectors at one time may also allow use of special hardware features such as clearing a track in one operation. For rewritable media that
requires no special preprocessing for rewriting sectors, it is likely that the freed space map will be empty.

11 Partition integrity

Partition integrity specifies the status of the information recorded on the medium and shall be recorded as a Partition
Integrity Table specified by the Partition Header Descriptor (see 4/14.3). This is an ICB consisting of Indirect Entries and
Partition Integrity Entries (see 4/14.13) as follows:

12
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- An Open Integrity Entry shall be recorded before any data is recorded in the partition since the last Close Integrity Entry,
if any, was recorded.

— A Close Integrity Entry may be recorded only after all user data has been completely recorded and the descriptors
recorded on the partition conform to this Part of ISO/IEC 13346.

— A Stable Integrity Entry may be recorded after all descriptors recorded on the partition conform to this Part of ISO/IEC
13346. However, the data in files with a 0, 5, 6, 7 or 9 in the File Type ficld (see 4/14.6.6) of the File Entry describing the
file need not have been recorded.

NOTE 16 - The partition integrity entries provide a standard, portable and convenient way for implementations to indicate that a modified partitionl has had both its

data and control structures properly updated. Because of optical media's large size and relatively slow access, it is particularly importantto ay
consjstency checks over a partition or volume.

As
recof
perfd

systepns, such as file servers, that keep file systems mounted for long periods of time and wish to minimise the risk of a system failure and the use of]

proc

12

Allgpcation descriptors (see 4/14.14) specify the location, length, and type of an extént! The extent’s type is one of

The
of d

As
Afi

rmed. Periodically, Stable Integrity Entries may be recorded after bringing up to date the data structures specified in-this¢Part of ISO/IEQ

dures, might adopt heuristics such as recording a Close Integrity Entry periodically or after some delay after the last'write request.

Allocation descriptors

recorded data,
hllocated and unrecorded space,
space neither allocated nor recorded.

contents of an unallocated or unrecorded extent shall be interpreted as all #00 bytes. Allocation refers to th

quence of allocation descriptors shall be recorded-¢ontiguously within a field or an extent.
eld or an extent of a sequence of allocation descriptors shall be terminated by one of

the end of the field,

hn allocation descriptor whose Extent Eength field is 0,

An allocation descriptor identifying a continuation extent in which the recording of the sequence of allocatio
s continued. The continuation-extent shall be recorded according to the schema shown in figure 4/7.

[Extent off AYlocation Descriptors] {

<Allocation Extent Descriptor>
<aJlocation descriptor> 1+

Figure 7 - Continuation extent schema

Thq Extended Allocation Descriptor, or ext_ad (4/14.14.3), specifies the Information Length as a field;

all

Allication descriptors have an associated Information Length, which is the amount of information, in bytes, i

oid unnecessary

example, consider a partition mounted as a file system on a computer. When the first write request for that partition is issuedf an Open Integrity Entry is
ded prior to performing the write request. When the partition is unmounted, a Close Integrity Entry is recorded after any.queued write requests have been

13346. Finally,
lengthy recovery

e reservation

ne or more extents for current or future use, guaranteeing ifs availability for recording and making it unavaijlable for any
othIr purpose.

n descriptors

h the extent.
for all other

TIPIOTS, the Imormauon Length shall be the same as the Iength oI the extent.

12.1 Description of Files

The sequence of the allocation descriptors describing the extents of a file shall be recorded as a File Body followed by a File
Tail according to the schema shown in figure 4/8.

13
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[File Body] {
<allocation descriptor>(extent length is a multiple of LBS) 0+
<allocation descriptor> 0+1

}

[File Tail]{
<allocation descriptor> (unrecorded and allocated) 0+

}

Figure 8 - File extents schema

LBS denote$ the logical block size. The type of allocation descriptor shall be specified by the Flags field in the ICB Tag field
(see 4/14.6.8).

NOTE 17 - A $parse file, such as a large file with data recorded only at the beginning and the end of the file, might be recorded as two allocated and redorded
extents separatef] by an unallocated and unrecorded extent.

13 Re¢ording of descriptors

All the desciptors in this Part of ISO/IEC 13346 whose format is specified with Byte Positions (BP) shall be recorded so| that
the first bytg of the descriptor coincides with the first byte of a logical block. All the descriptorsiin this Part of ISO/IEC 18346
whose formft is specified with Byte Positions (BP), except for the Space Bitmap Descriptor, shall have a length no 13rger
than the siz¢ of a logical block.

The descrigftors in this Part of ISO/IEC 13346 whose format is specified with Relative Byte Positions (RBP) havg no
restrictions jon where they may be recorded within a logical block, except that their location within a descriptor shajl be
specified in[the description of the applicable descriptor.

When the descriptors described in this Part of ISO/IEC 13346 are recorded in a logical block, all space, if any, after thg end
of the last descriptor up to the end of the logical block is reserved for-future standardisation and shall be recorded as all #00
bytes.

14 Fil¢ Data Structures
14.1 File Set Descriptor

The File Sef Descriptor shall identify a set of files-and directories and shall be recorded in the format shown in figure 4/9

BP Length Name Contents
0 16 Descriptor Tag tag (4/7.2)(Tag=256)
16 12 Recording Date and Time timestamp (1/7.3)
28 2 Interchange Level Uintl6 (1/7.1.3)
30 2 Maximum Interchange Level Uintl6 (1/7.1.3)
32 4 Character Set List Uint32 (1/7.1.5)
36 4 Maximum Character Set List Uint32 (1/7.1.5)
40 4 File Set Number Uint32 (1/7.1.5)
44 4 File Set Descriptor Number Uint32 (1/7.1.5)
48 64 Logical Volume Identifier Character Set charspec (1/7.2.1)
112 128 Logical Volume Identifier dstring (1/7.2.12)
240 64 File-Set-Character-Set eharspee 72 H
304 32 File Set Identifier dstring (1/7.2.12)
336 32 Copyright File Identifier dstring (1/7.2.12)
368 32 Abstract File Identifier dstring (1/7.2.12)
400 16 Root Directory ICB long_ad (4/14.14.2)
416 32 Domain Identifier regid (1/7.4)
448 16 Next Extent long_ad (4/14.14.2)
464 48 Reserved #00 bytes

Figure 9 - File Set Descriptor format
14.1.1 Descriptor Tag (BP 0)
The Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 256.

14
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14.1.2 Recording Date and Time (BP 16)
This field shall specify the date and time of the day at which this descriptor was recorded.

14.1.3 Interchange Level (BP 28)
This field shall specify the current level of medium interchange (4/15) of the file set described by this descriptor.

14.1.4 Maximum Interchange Level (BP 30)

4.1.5 Character Set List (BP 32)

This field shall identify the character sets specified by any ficld, whose contents are specified to be a charspef (1/7.2.1), of
any descriptor specified in this Part of ISO/IEC 13346 and recorded in the file set described by this.descriptor.

14.1.6 Maximum Character Set List (BP 36)

The Character Set List field in this descriptor shall not specify a character set (see 1/7.2.11)not specified by the Maximum
CHaracter Set List field.

NQTE 18 - The Interchange Level, Maximum Interchange Level, Character Set List and Maximum Character ‘Set List fields permit an implementhtion to:
— fletermine whether it can process all of the information in the file set

— festrict the recording of information in the file set so that the file set does not exceed the level given'in the Maximum Interchange Level field
— festrict the recording of information in the file set so that all character sets recorded belongto the Maximum Character Set List field.

This allows a user to create a file set that can be processed when it is returned to the user.

14.1.7 File Set Number (BP 40)

THhis field shall specify the assigned file set number for this.descriptor.

14.1.8 File Set Descriptor Number (BP 44)

This field shall specify the assigned file set descriptor number for this descriptor.

14.1.9 Logical Volume Identifier Character Set (BP 48)

THis field shall specify the d-characters (1/7.2) allowed in the Logical Volume Identifier field.

If the volume is recorded according to.ISO/IEC 13346-3, the contents of this field shall be identical to the cpntents of the

Dgscriptor Character Set field of the Logical Volume Descriptor describing the logical volume on which the fil¢ set described
by|this File Set Descriptor is recorded.

14.1.10  Logical Volume Identifier (BP 112)
THis field shall specify-an identification of the logical volume on which the file set is recorded.

If the volume isdecorded according to ISO/IEC 13346-3, the contents of this field shall be identical to the contents of the
Ldgical Volume Identifier field of the Logical Volume Descriptor describing the logical volume on which the file set
depcribed by:this File Set Descriptor is recorded.
14,1:11  File Set Character Set (BP 240)
This field shall specifi-the-d-characters 2)allowe
which have been specified as containing d-characters.

NOTE 19 - This Part of ISO/IEC 13346 does not specify the relationship between the contents of the File Set Character Set field and the Logical Volume Identifier
Character Set fields or the relationship of those fields to any other fields specified by this Part of ISO/IEC 13346 or by another standard.

14.1.12  File Set Identifier (BP 304)
This field shall specify an identification of the file set described by this File Set Descriptor.
14.1.13  Copyright File Identifier (BP 336)

This field shall identify a file in the root directory containing a copyright statement for the information recorded in the file set
identified by this File Set Descriptor. If the field contains all #00 bytes, then no such file is identified.

15
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14.1.14

Abstract File Identifier (BP 368)

ISO/IEC

This field shall identify a file in the root directory containing an abstract for the information recorded in the file set identified
by this File Set Descriptor. If the field contains all #00 bytes, then no such file is identified.

14.1.15

Root Directory ICB (BP 400)

This field shall specify the location of an ICB describing the root directory of the directory hierarchy associated with the file
set identified by this File Set Descriptor. If the extent's length is 0, no such ICB is specified.

14.1.16 | Domain Identifier (BP 416)
This field shhll specify an identification of a domain which shall specify rules on the use of, and restrictions on, certain fields
in descriptors subject to agreement between the originator and recipient of the medium. If this field contains all #00 bytes,
then no such domain is identified. The scope of this regid (1/7.4) shall include all information recorded.in the filq set
described by/|this descriptor.

14.1.17 | Next Extent (BP 448)
This field shpll specify the next extent where File Set Descriptors may be recorded. If the extent's\length is 0, no such extent
is specified.

14.1.18 | Reserved (BP 464)
This field shhll be reserved for future standardisation and all bytes shall be set to #00.

14.2 Tlerminating Descriptor
A Terminatipg Descriptor may be recorded to terminate an extent of a File Set.Descriptor Sequence (see 4/8.3.1). It shajl be
recorded in the format shown in figure 4/10.
BP Length Name Contents
0 16 Descriptor Tag tag (3/7.2) (Tag=8)
16 496 Reserved #00 bytes
Figure 10 - Terminating Descriptor format

14.2.1 Descriptor Tag (BP 0)
The Tag Ideptifier field of the tag (3/7.2) for thisdescriptor shall contain 8.

14.2.2 Reserved (BP 16)

This field shall be reserved for future standardisation and all bytes shall be set to #00.

prity

14.3 Bartition Header Des¢riptor
The Partition Header Descriptor-shall specify the Unallocated Space Set, the Freed Space Set, and the Partition Inte
Table. As specified in 4/3.1,/it'Shall be recorded with the format shown in figure 4/11.
RBP Length Name Contents

0 8 Unallocated Space Table short_ad (4/14.14.1)

8 8 Unallocated Space Bitmap short_ad (4/14.14.1)

16 8 Partitiomr Integrity Table short—ad @411

24 8 Freed Space Table short_ad (4/14.14.1)

32 8 Freed Space Bitmap short_ad (4/14.14.1)

40 88 Reserved #00 bytes

Figure 11 - Partition Header Descriptor format
14.3.1 Unallocated Space Table (RBP 0)

This field shall specify the Unallocated Space Table for this partition (see 4/10). If the extent's length is 0, then no
Unallocated Space Table is specified.

16
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This field shall identify the extent in which the Unallocated Space Bitmap for this partition (see 4/10) is recorded. If the
extent's length is 0, then no Unallocated Space Bitmap is specified.

14.3.3

Partition Integrity Table (RBP 16)

This field shall specify the Partition Integrity Table for this partition (see 4/11). If the extent's length is 0, then no Partition

Integrity Table is specified.

4.3.4 Freed Space Table (RBP 24)

This field shall specify the Freed Space Table for this partition (see 4/10). If the extent's length is 0,,thén n¢ Freed Space

Table is specified.

4.3.5 Freed Space Bitmap (RBP 32)

This field shall identify the extent in which the Freed Space Bitmap for this partition (see 4/190) is recorded.

length is 0, then no Freed Space Bitmap is specified.

4.3.6 Reserved (RBP 40)
This field shall be reserved for future standardisation and all bytes shall be set to#00!

1.4 File Identifier Descriptor

A File Identifier Descriptor shall be recorded in the format shown in figute 4/12.

If the extent's

RBP Length Name Contents
0 16 Descriptor Tag tag (4/7.2)(Tag=2p7)
16 2 File Version Namber Uintl16 (1/7.1.3)
18 1 File Characteristics Uint8 (1/7.1.1)
19 1 Length of File Identifier (=L_FI) Uint8 (1/7.1.1)
20 16 ICB long_ad (4/14.14.D)
36 2 Length of Implementation Use (=L_IU) Uintl6 (1/7.1.3)
38 L IU Implementation Use bytes
[L_TU+38] L FI File Identifier d-characters (1/7.2)
[L_FI+L_IU+38] * Padding bytes

Figure 12 - File Identifier Descriptor format
14.4.1 Descriptor Tag(RBP 0)

The Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 257.

14.4.2 File Version Number (RBP 16)

This field shall specify the file version number of the file specified by the File Identifier field as a number in the range 1 to

32|767 inclusive, The numbers 32 768 to 65 535 inclusive are reserved for future standardisation.

14.4.3 File Characteristics (RBP 18)

T}1is field shall specify certain characteristics of the file as shown in figure 4/13.

17
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Bit

Interpretation

Existence: If set to ZERO, shall mean that the existence of the file shall be made known to the user;
If set to ONE, shall mean that the existence of the file need not be made known to the user.

Directory: If set to ZERO, shall mean that the file is not a directory (see 4/14.6.6); If set to ONE,
shall mean that the file is a directory.

NOTE 20 - If the file is a symbolic link (see 4/14.6.6), the Directory bit is set to 0.

ISO/IEC

w

Deleted: If set to ONE, shall mean this File Identifier Descriptor identifies a file that has been
deleted; If set to ZERO, shall mean that this File Identifier Descriptor identifies a file that has not
been deleted.

NOTE 21 - The Deleted bit allows a file to be deleted from a directory by only rewriting the logical block (s) containing the File
Identifier Descriptor. Note that even if the Deleted bit is set to ONE, all the descriptor's fields still need to be valid:

Parent: If set to ONE, shall mean that the ICB field of this descriptor identifies the ICB associated
with the file in which is recorded the parent directory of the directory that this descriptor is recorded
in; If set to ZERO, shall mean that the ICB field identifies the ICB associated with the file specified

by this descriptor
Shall be reserved for future standardisation and all bits shall be set to‘ZERO.

If the Parent bit is set to

1!

14.4.4
This field sh

Figure 13 - File characteristics

Length of File Identifier (=L_FI) (RBP 19)

ONE, the lefgth of the File Identifier field shall be 0.

14.4.5

This field sh
Identifier Dg

14.4.6
This field sh

14.4.7

ICB (RBP 20)

all specify the address of an ICB describing-the file. If the Delete bit of the File Characteristics field of the
scriptor is set to ONE, the ICB field may.contain all #00 bytes, in which case no ICB is specified.

Length of Implementation Use.(=L_IU) (RBP 36)
all specify the length, in bytes, of the Implementation Use field. L_IU shall be an integral multiple of 4.

Implementation Use (RBP 38)

IfL IUis
first 32 byt
implementa
this descripti
NOTE 22 - The
particularly if m

s of this field, which can recognise and act upon the remainder of this field, which shall be reserved
ion use and its contents are not specified by ISO/IEC 13346. The scope of this regid includes the conten
DI.

gieater than 0, this field'shall specify an identification of an implementation, recorded as a regid (1/7.4) in

scope of the Yegid does not include the file; thus file-specific information recorded in this field may become out of date when the file is mod
hltiple.File Identifier Descriptors refer to the file.

14.4.8

all specify the length, in bytes, of the File Identifier field."If the Parent bit of the File Characteristics field is s¢t to

File

the
for
s of

ified,

—Fite-tdentifrer (RBP-{H_16+381)

This field shall specify an identification for the file described by the ICB identified in the ICB field.

14.4.9

Padding (RBP [L_FI+L_IU+38])

This field shall be 4 X ip((L_FI+L _1U+38+3)/4) — (L_FI+L_IU+38) bytes long and shall contain all #00 bytes.

14.5

Allocation Extent Descriptor

The Allocation Extent Descriptor shall be recorded in the format shown in figure 4/14.
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BP Length Name Contents
0 16 Descriptor Tag tag (4/7.2)(Tag=258)
16 4 Previous Allocation Extent Location Uint32 (1/7.1.5)
20 4 Length of Allocation Descriptors (=L_AD) Uint32 (1/7.1.5)

Figure 14 - Allocation Extent Descriptor format

T

Thys field shall specify the address, within the partition the descriptor is recorded on, of the previous allocation

Al
fol

Tth
1.

Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 258.

4.5.2 Previous Allocation Extent Location (BP 16)

nt's length is 0, the previous allocation extent is not specified.
14.5.3 Length of Allocation Descriptors (=L_AD) (BP 20)
field specifies the length, in bytes, of the allocation descriptors recorded after this/descriptor.

6 ICB Tag

extent. If the

n figure 4/15,

the entries in an ICB shall have a common format; a tag (4/7.2), followéd by an icbtag as shown i
owed by a part that is unique to each type of entry and is described in the'definition of that entry.
RBP Length Name Contents
0 4 Prior Recorded Number.of Direct Entries | Uint32 (1/7.1.5)
4 2 Strategy Type Uintl6 (1/7.1.3)
6 2 Strategy Parameter bytes
8 2 Maximum Number of Entries Uint16 (1/7.1.3)
10 1 Reserved #00 byte
11 1 File Type Uint8 (1/7.1.1)
12 6 Parent ICB Location 1b_addr (4/7.1)
18 2 Flags Uintl16 (1/7.1.3)

Figure 15 - icbtag format

14.6.1 Prior Recorded Number of Direct Entries (RBP 0)

This field specifies the number of Direct Entries recorded in this ICB hierarchy prior to this entry.

b
by

§4.6.2 Strategy Type/(RBP 4)

number as shown'in figure 4/16.

field shall specify the strategy for building the ICB hierarchy of which the ICB is a member. The strategies are specified

Type Interpretation

0 The strategy is not specified by this clause.

1 The strategy is specified in 4/A.2.

2 The strategy is specified in 4/A.3.

3 The strategy is specified in 4/A.4.

4 The strategy is specified in 4/A.5.

5-4 095 Reserved for future standardisation.

4 096-65 535 | The interpretation of the strategy shall be subject to agreement between
the originator and recipient of the medium.

Figure 16 - ICB strategies
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14.6.3 Strategy Parameter (RBP 6)
This field shall be interpreted according to the strategy specified by the Strategy Type field.
14.6.4 Maximum Number of Entries (RBP 8)

This field specifies the maximum number of entries, including both direct and indirect, that may be recorded in this ICB.
This field shall be greater than 0.

14.6.5 Reserved (RBP 10)

This field shall be reserved for future standardisation and shall be set to 0.
14.6.6 File Type (RBP 11)

This field shall specify the type of the file as shown in figure 4/17.

Type Interpretation
0 Shall mean that the interpretation of the file is not specified by this field
1 Shall mean that this is an Unallocated Space Entry (see 4/14.11)
2 Shall mean that this is a Partition Integrity Entry (see 4/14.13)
3 Shall mean that this is an Indirect Entry (see 4/14.7)
4 Shall mean that the file is a directory (see 4/8.6)
5 Shall mean that the file shall be interpreted as a.sequence of bytes, each of which may be

randomly accessed

6 Shall mean that the file is a block special deyice file as specified by ISO/IEC 9945-1

7 Shall mean that the file is a character speeial device file as specified by ISO/IEC 9945-1

8 Shall mean that the file is for recording Extended Attributes as described in 4/9

9 Shall mean that the file is a FIFO"file as specified by ISO/IEC 9945-1

10 Shall mean that the file shall be interpreted according to the C_ISSOCK file type identified
by ISO/IEC 9945-1

11 Shall mean that this\is a Terminal Entry (see 4/14.8)

12 Shall mean.that-the file is a symbolic link and that its content is a pathname (see 4/8.7) for a
file or diréctory

13-2155 Reserved for future standardisation

Figure 17 - File Types

The interprdtation of-thé content of files of File Types 0 and 5 shall be subject to agreement between the originator|and
recipient of the medium.

14.6.7 | Pdrent ICRB Location (RRP 12)

This field shall specify the location of the ICB which contains an indirect entry specifying the ICB that this descriptor is
recorded in. If this field contains 0, no such ICB is specified.

14.6.8 Flags (RBP 18)
This field shall specify recording information about the file as shown in figure 4/18.
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Bit

Interpretation

0-2

Shall be interpreted as a 3-bit unsigned binary number as follows. The value 0 shall mean that Short
Allocation Descriptors (4/14.14.1) are used. The value 1 shall mean that Long Allocation
Descriptors (4/14.14.2) are used. The value 2 shall mean that Extended Allocation Descriptors
(4/14.14.3) are used. The value 3 shall mean that the file shall be treated as though it had exactly
one allocatlon descnptor descnbmg an extent whxch starts with the first byte of the Allocation

o 0 9

10
11

12

13415

The values of 4-7 are reserved for future standardisation.

If the file is not a directory, this bit shall be reserved for future standardisation and set to ZHRO. If
the file is a directory and this bit is set to ONE, the directory shall be sorted according to 4/8(6.1. If
the file is a directory and this bit is set to ZERO, the directory need not be ‘sorted according to
4/8.6.1.

Non-relocatable: If set to ZERO, shall mean that there are no restrictions on how the allpcation
descriptors specifying the file's data may be modified; If set to ONE the allocation descriptogs shall
not be modified such that either the address of an extent of the file'i§ changed or that the recorded
length of an extent is reduced.

Archive: This bit shall be set to ONE when the file is created or is written. This bit shall bg set to
ZERO in an implementation-dependent manner.

Setuid: This bit shall be interpreted as the S_ISUID bit as specified in ISO/IEC 9945-1.
Setgid: This bit shall be interpreted as the S_TSGID bit as specified in ISO/IEC 9945-1.
Sticky: This bit shall be interpreted as theC"ISVTX bit as specified in ISO/IEC 9945-1.

Contiguous: If set to ZERO, then an-gxtent of a file need not begin at the first logical block affer the
last logical block of the preceding\extent of the file; If set to ONE, then each extent of a filg shall
begin at the first logical block.after the last logical block of the preceding extent of the file.

System: This bit shall be réserved for implementation use.

Transformed: If set t0~ZERO, shall mean that the recorded bytes of the data space of the file are
those supplied by. the user. If set to ONE, shall mean that the bytes supplied by the user have been
transformed inla manner not specified by ISO/IEC 13346 prior to recording.

Multi-versions: If the file is not a directory, this bit shall be reserved for future standardisation and
shall be-set to ZERO. If the file is a directory and the bit is set to ZERO, then no two File Id¢ntifier
Descriptors recorded in the directory shall have the same contents of their File Identifier figlds. If
thefile is a directory and the bit is set to ONE, then there may be two or more File Idgntifier
Descriptors recorded in the directory with identical contents of their File Identifier ficlds.

Shall be reserved for future standardisation and all bits shall be set to ZERO.

Figure 18 - File characteristics

14.7 Indirect Entry

An Indirect Entry shall be recorded in the format shown in figure 4/19.

14.7.1

BP Length Name Contents
0 16 Descriptor Tag tag (4/7.2) (Tag=259)
16 20 ICB Tag icbtag (4/14.6) (Type=3)
36 16 Indirect ICB long_ad (4/14.14.2)

Figure 19 - Indirect Entry format
Descriptor Tag (BP 0)

The Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 259.
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14.7.2

14.7.3

ICB Tag (BP 16)
The File Type field of the icbtag (4/14.6) for this descriptor shall contain 3.

Indirect ICB (BP 36)
This field shall specify the address of another ICB.

ISO/IEC

ified

14.8 Terminal Entry
A Tcrminal Entry-shat-be-recorded-inrtheformatshewn-nfigare 420——M
BP Length Name Contents
0 16 Descriptor Tag tag (4/7.2) (Tag=260)
16 20 ICB Tag icbtag (4/14.6) (Type=11)
Figure 20 - Terminal Entry format
14.8.1 Descriptor Tag (BP 0)
The Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 260.
14.8.2 ICB Tag (BP 16)
The File Type field of the icbtag (4/14.6) for this descriptor shall contain 11.
14.9 ile Entry
The File E is a direct entry recorded in an ICB in the format shown in figure 4/21 for File Types 0 and 4-10 as speg
in 4/14.6.6.
BP Length Name Contents
D 16 Descriptor Tag tag (4/7.2)(Tag=261)
16 20 ICB Tag icbtag (4/14.6)
B6 4 Uid Uint32 (1/7.1.5)
0] 4 Gid Uint32 (1/7.1.5)
14 4 Permissions Uint32 (1/7.1.5)
48 2 File Link Count Uintl6 (1/7.1.3)
50 1 Record Format Uint8 (1/7.1.1)
51 1 Record Display Attributes Uint8 (1/7.1.1)
52 4 Record Length Uint32 (1/7.1.5)
56 8 Information Length Uint64 (1/7.1.7)
64 8 Logical Blocks Recorded Uint64 (1/7.1.7)
72 12 Access Date and Time timestamp (1/7.3)
84 12 Modification Date and Time timestamp (1/7.3)
96 12 Attribute Date and Time timestamp (1/7.3)
108 4 Checkpoint Uint32 (1/7.1.5)
112 16 Extended Attribute ICB long_ad (4/14.14.2)
128 32 Implementation Identifier regid (1/7.4)
160 8 Unique Id uint64 (1/7.1.7)
168 3 Tengtirof Extended Attributes (=L_EA) Uint32 (177 15)
172 4 Length of Allocation Descriptors (=L_AD) Uint32 (1/7.1.5)
176 L EA Extended Attribute s bytes
[L_EA+176] L_AD Allocation descriptors bytes
Figure 21 - File Entry format
14.9.1 Descriptor Tag (BP 0)

The Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 261.

ICB Tag (BP 16)
The File Type field of the icbtag (4/14.6) for this descriptor shall be recorded as specified in 4/14.6.6.

14.9.2
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14.9.3 Uid (BP 36)

This field shall specify the user ID of the owner of the file.

NOTE 23 - Originating systems that do not support the notion of user IDs will probably use an arbitrary user ID (and group ID). For various historical reasons, it is
recommended such systems do not choose 0 for these IDs.

14.9.4  Gid (BP 40)

This field shall specify the group ID of the owner of the file.
ht4.9.5 Permissions (BP 44)
T

is field shall specify the access allowed to the current file for certain classes of users as follows:
If the user's user ID is the same as the Uid field, then bits 10-14 shall apply.

Otherwise, if the user's group ID is the same as the Gid field, then bits 5-9 shall apply.
Otherwise, bits 0-4 shall apply.

THhe allowed access is shown in figure 4/22.
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Bit Interpretation

0 Other: If set to ZERO, shall mean that the user may not execute the file; If set to ONE, shall mean
that the user may execute the file.

1 Other: If set to ZERO, shall mean that the user may not write the file; If set to ONE, shall mean that
the user may write the file.

2 Other: If set to ZERO, shall mean that the user may not read the file; If set to ONE, shall mean that
the user may read the file.

3 Other: If set to ZERO, shall mean that the user may not change any attributes of the file; If set'to
ONE, shall mean that the user may change attributes of the file.

4 Other: If set to ZERO, shall mean that the user may not delete the file; If set to ONE}\shall mean
that the user may delete the file.

5 Group: If set to ZERO, shall mean that the user may not execute the file; If setto, ONE, shall mean
that the user may execute the file.

6 Group: If set to ZERO, shall mean that the user may not write the file; \If’set to ONE, shall mean
that the user may write the file.

7 Group: If set to ZERO, shall mean that the user may not read the file; If set to ONE, shall mean that
the user may read the file.

8 Group: If set to ZERO, shall mean that the user may not.change any attributes of the file; If set to
ONE, shall mean that the user may change attributes of'the file.

9 Group: If set to ZERO, shall mean that the user may not delete the file; If set to ONE, shall mean
that the user may delete the file.

10 Owner: If set to ZERO, shall mean that the-user may not execute the file; If set to ONE, shall mean
that the user may execute the file.

11 Owner: If set to ZERO, shall mean-that the user may not write the file; If set to ONE, shall mean
that the user may write the file.

12 Owner: If set to ZERO, shall'mean that the user may not read the file; If set to ONE, shall mean that
the user may read the file.

13 Owner: If set to ZERO, shall mean that the user may not change any attributes of the file; If set to
ONE, shall mean that the user may change attributes of the file.

14 Owner: If'set to ZERO, shall mean that the user may not delete the file; If set to ONE, shall mean
that the.iser may delete the file.

15-31 Reserved: Shall be set to ZERO.

Figure 22 - Allowed access
NOTE 24 - Filea i

implementation dependent; mdeed, the permission and file access models of the receiving and originating systems may be incompatible.

Ds are

The question of how to interpret permissions on systems which do not support user IDs and group IDs is outside the scope of this Part of ISO/IEC 13346. However,
if a system uses the Uid, Gid and Permissions fields, it is recommended that such systems use and set all three (owner, group, other) sets of permissions. It is also
recommended that the Uid, Gid and Permissions fields be mapped to the appropriate fields in the implementation.

14.9.6

File Link Count (BP 48)

This field shall specify the number of File Identifier Descriptors identifying this ICB.

NOTE 25 - Implementations should not blindly copy the contents of this field from the source File Entry when copying a directory hierarchy onto a volume. This
field should only be incremented as links are made.
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14.9.7 Record Format (BP 50)
This field shall specify a number identifying the format of the information in the file as shown in figure 4/23.

Number | Interpretation

0 Shall mean that the structure of the information recorded in the file is not specified by this field.

1 Shall mean that the information in the file is a sequence of padded fixed-length records (see 5/9.2.1).

2 Shall mean that the information in the file is a sequence of fixed-length records (see 5/9.2.2).

3 Shall mean that the information in the file is a sequence of variable-length-8 records (see 5/9.2.3|1).

4 Shall mean that the information in the file is a sequence of variable-length-16 records (see 5/9.2.3.2).

5 Shall mean that the information in the file is a sequence of variable-length-16-MSB regords (see
5/9.2.3.3).

6 Shall mean that the information in the file is a sequence of variable-length-32 records (see 5/9.2.B.4).

7 Shall mean that the information in the file is a sequence of stream-print records (see 5/9.2.4).

8 Shall mean that the information in the file is a sequence of streatn-=LF records (see 5/9.2.5).

9 Shall mean that the information in the file is a sequence of stream-CR records (see 5/9.2.6).

10 Shall mean that the information in the file is a sequence.of stream-CRLF records (see 5/9.2.7).

11 Shall mean that the information in the file is a sequence of stream-LFCR records (see 5/9.2.8).

12-255 Reserved for future standardisation.

Figure 23 +\Information format

If the File Type field of the ICB Tag field contains 1,\2; 3, 4, 8, 11 or 12, the Record Format field shall contain 0
4.9.8 Record Display Attributes (BP S1)

This field shall specify certain intended display attributes of the records in a file as shown in figure 4/24.

Attributes | Interpretation
0 Shall mean that the manner of display of a record is not specified by this field.
1 Shall méan that each record shall be displayed on a character-imaging device according to 5/9.3.1.
2 Shall.mean that each record shall be displayed on a character-imaging device according to 5(9.3.2.
3 Shall mean that each record shall be displayed on a character-imaging device according to 5{9.3.3.
4-255 Reserved for future standardisation.

Figure 24 - Record display characteristics

4.99 Record Length (BP 52)

If the Record Format field contains the number 0, the interpretation of the Record Length field is subject to agreement
between the originator and recipient of the medium.

If the Record Format field contains either 1 or 2, the Record Length field shall specify the length, in bytes, of each record in
the file.

If the Record Format field contains a number in the range 3-11 inclusive, the Record Length field shall specify the maximum
length, in bytes, of a record that may be recorded in the file.

14.9.10  Information Length (BP 56)

The file size in bytes. This shall be equal to the sum of the Information Lengths of the allocation descriptors for the body of
the file (see 4/8.8.2 and 4/12).
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NOTE 26 - This is not necessarily the number of recorded bytes. There may be unrecorded extents or there may be ext_ad (4/14.14.3) allocation descriptors.

14.9.11
The numbe

14.9.12

Logical Blocks Recorded (BP 64)
r of recorded logical blocks specified by the allocation descriptors for the body of the file (see 4/12.1).

Access Date and Time (BP 72)

This field shall specify the most recent date and time of the day of file creation or read access to the file prior to recording
this File Entry. This date and time shall not be earlier than the File Creation Date and Time specified in the File Times

Extended A

NOTE 27 - This departs a little from the interpretation in ISO/IEC 9945-1 in that read accesses since this File Entry was recorded are ignored. This-is"inten|

reduce updates

14.9.13

tribute, 1t any.

bn write-once media.

Modification Date and Time (BP 84)

This field shall specify the most recent date and time of the day of file creation or write access to the file-This date and

shall not be
14.9.14

This field s

if any.
14.9.15

earlier than the File Creation Date and Time specified in the File Times Extended Attribute; if any.
Attribute Date and Time (BP 96)

Checkpoint (BP 108)

This field shall contain 1 for the first instance of a file and shall be incremented by 1 when directed to do so by the user.

Part of ISO
the directon

NOTE 28 -

File Version N
often have no d

Checkpoint fiel
14.9.16

This field shall specify the ICB describing the extended attribute file for the file. If the extent's length is 0, no such I

i descriptor identifying the file.

mber but is not part of the file's identification and need not have théisame value as the File Version Number. The motivation is that the us
ontrol over when an implementation will flush a file to disk (and.thus creating a new instance). In this situation, the user may simply increm
d when it is appropriate.

Extended Attribute ICB (BP 112)

hall specify the most recent date and time of the day of file creation or modification of the attributes of the
This date and time shall not be earlier than the File Creation Date and Time specified in-the File Times Extended Attri

[IEC 13346 does not specify any relationship between the Checkpoint field and the File Version Number fie

s field allows the user to label sequences of instances of a file with a monotonic increasing numeric tag. It has an interpretation similar to thalEf the

Hed to

time

file.
pute,

This
Id of

will
t the

'B is

specified.

14.9.17 | Implementation Identifier (BP 128)
This field fhall specify an identification of an implementation which can recognise and act upon the contents of the
Implementdtion Use field, if any, of thé allocation descriptors for this File Entry. If this field contains all #00 bytes, thgn no
such implelnentation is identified. “The scope of this regid includes the contents of the descriptors that specify the contents
and attributes of the file described by this descriptor.

14.9.18 | Unique Id-(BP 160)
This field shall specify.a numeric identifier for this file. All File Entries with the same contents of this field shall describe the

same file of directory.

14.9.19

Length of Extended Attributes (=L_EA) (BP 168)

This field shall specify the length, in bytes, of the Extended Attributes field. L_EA shall be an integral multiple of 4.

14.9.20

Length of Allocation Descriptors (=L_AD) (BP 172)

This field shall specify the length, in bytes, of the Allocation Descriptors field.

14.9.21

Extended Attributes (BP 176)

This field shall contain an extended attributes space (see 4/9). The recorded extended attributes shall occupy at most L_EA
bytes and any unused bytes shall be set to #00.
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Allocation Descriptors (BP [L_EA+176])

-4:1995(E)

This field shall be a sequence of allocation descriptors recorded as specified in 4/12.1. Any such allocation descriptor which
is specified as unrecorded and unallocated (see 4/14.14.1.1) shall have its Extent Location field set to 0.

14.

10 Extended Attributes

In this clause, the term “current file ” shall refer to the file that the extended attribute is associated with.

1
The

The

Thi

attributes space in which extended attributes of the current file shall be'recorded.

Thi

1101 Extended Attribute Header Descriptor
Extended Attribute Header Descriptor shall be recorded in the format shown in figure 4/25.
RBP Length Name Contents
0 16 Descriptor Tag tag (4/7.2)(Tag=262)
16 4 Implementation Attributes Location Uint32 (1/7¢1.5)
20 4 Application Attributes Location Uint32%177.1.5)

Figure 25 - Extended Attribute Header Descriptor format
4.10.1.1  Descriptor Tag (RBP 0)
Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 262.

4.10.1.2 Implementation Attributes Location (RBP 16)
 field shall specify the start of the implementation use extended attributes as a byte offset from the start of]

[4.10.1.3  Application Attributes Location (RBP 20)
5 field shall specify the start of the application use exténded attributes as a byte offset from the start of

An
shal

attrl:)utes space in which extended attributes of the current\file shall be recorded.
1

.10.2  Generic format

N

an extended

an extended

ded attribute

Extended Attribute shall be recorded in the*format shown in figure 4/26. The specification for each exten
1 specify the interpretation of the Attribute Subtype and Attribute Data fields of the extended attribute.
RBP Length Name Contents

0 4 Attribute Type Uint32 (1/7.1.5)
4 1 Attribute Subtype Uint8 (1/7.1.1)
5 3 Reserved #00 bytes
8 4 Attribute Length (=A_L) Uint32 (1/7.1.5)
12 A L-12 Attribute Data bytes
Figure 26 - Generic extended attribute format
14.10.2.1< ) Attribute Type (RBP 0)
fieldishall specify the type of the extended attribute.
40.2.2  Attribute Subtype (RBP 4)

This field shall specify the subtype of the extended attribute.

14.10.2.3  Reserved (RBP §)

This field shall be reserved for future standardisation and all bytes shall be set to #00.

14.10.2.4  Attribute Length (=A_L) (RBP 8)

This field shall specify the length of the entire extended attribute.

NOTE 29 - It is recommended that the extended attribute length be an integral multiple of 4.

14.10.2.5  Attribute Data (RBP 12)

The interpretation of this field shall depend on the value of the Attribute Type field.
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NOTE 30 - The only meaning for the Attribute Length field (A_L) is the distance in bytes from the start of the extended attribute to the start of the next, if any,
extended attribute. The only deduction one can make is that the amount of attribute specific data is not greater than A_L-12. It is recommended that extended
attributes with variable-sized data record the data length immediately after the Attribute Length field.

This scheme allows for arbitrary alignment of the attributes and their data. In particular, there may be padding bytes between the end of the data for an attribute and
the start of the next attribute. Implementations are not required to preserve any attribute alignments.

14.10.3  Character Set Information
The Character Set Information Extended Attribute shall be recorded in the format shown in figure 4/27. The Character Set

Information| bu Ay be used 10 specify 1 odcd 3 d ’ g 0 of the
current file.
RBP Length Name Contents

0 4 Attribute Type Uint32 (1/7.1.5) =1

4 1 Attribute Subtype Uint8 (1/7.1.1) &1

5 3 Reserved #00 bytes

8 4 Attribute Length Uint32 (1/7.1.5)

12 4 Escape Sequences Length (=ES_L) Uint32{1/7.1.5)

16 1 Character Set Type Uint8\(1/7.1.1)

17 ES L Escape Sequences bytes

Figure 27 - Character Set Information Extended Attribute format
14.10.3.1  Attribute Type (RBP 0)

This field shall specify 1.
14.10.3. Attribute Subtype (RBP 4)

This field shall specify 1. All other values are reserved for future stardardisation.
14.10.3. Reserved (RBP 5)

This field shall be reserved for future standardisation and all bytes shall be set to #00.
14.10.3. Attribute Length (RBP 8)

This field shall specify the length of the entire extended attribute.

NOTE 31 - It if recommended that the extended attribute léngth be an integral multiple of 4.
14.10.3. Escape Sequences Length (=ES_L) (RBP 12)

This field shall specify the length in‘bytes of the Escape Sequences field.
14.10.3.p  Character Set Type (RBP 16)

This field shall specify the character set type as specified in 1/7.2.1, except that any information that would be recorded ip the
Character Set Information field shall instead be recorded in the Escape Sequences field.

14.10.3.]7’'  Escape Sequences (RBP 17)

This field ghall(specify one or more escape sequences, control sequences or both escape sequences and control sequé¢nces
according tp ‘ISO/IEC 2022 and ISO/IEC 6429 that designate and implicitly invoke the coded character sets to be usld in
interpreting the conents of the current file in an 8-bit environment according to ISO/IEC 2022 or ISO/IEC 10646-1. These
sequences shall be recorded contiguously from the start of the ficld and any unused bytes shall be set to #00.

14.10.4  Alternate Permissions

The Alternate Permissions extended attribute specifies fields that can be used to support the file access permission scheme of
ISO 9660 for the current file. It shall be recorded in the format shown in figure 4/28.

NOTE 32 - This extended attribute is an extension of the permissions field in ISO 9660 to allow for the case of writing information. In addition, it eliminates the
inconsistencies of the specification in ISO 9660.

If the user's user ID is the same as the Owner Identification field and the user's group ID is the same as the Group
Identification field, the user shall be treated as the owner of the file.
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RBP Length Name Contents
0 4 Attribute Type Uint32 (1/7.1.5) =3
4 1 Attribute Subtype Uint8 (1/7.1.1)=1
5 3 Reserved #00 bytes
8 4 Attribute Length Uint32 (1/7.1.5)
12 2 Owner Identification Uintl6 (1/7.1.3)
14 2 Group Identification Uintl16 (1/7.1.3)
16 2 Permission Uintlé (1/7.1.3)

Figure 28 - Alternate Permissions Extended Attribute format
14.10.4.1  Attribute Type (RBP 0)

This field shall specify 3.

14.10.4.2  Attribute Subtype (RBP 4)

This field shall specify 1. All other values are reserved for future standardisation.

A1Hh A 2 Dagnzern A /DDD &)
G AU D NOWIVYOU (NI )

Thi$ field shall be reserved for future standardisation and all bytes shall be set to #00.
4.10.4.4  Attribute Length (RBP 8)
Thi$ field shall specify the length of the entire extended attribute.

NOTIE 33 - It is recommended that the extended attribute length be an integral multiple-of 4.

4.10.4.5 Owner Identification (RBP 12)

4.10.4.6  Group Identification (RBP.14)
5 field shall specify as a 16-bit numberan identification of the group of which the owner of the file is a memb

up identified

his case, the

1]
=

For|this number, values from 1 to\a value subject to agreement between the originator and recipient of the medium shall

identify the group as belonging(tojthe class of user referred to as System.

If the number in this field is-0, this shall indicate that there is no group identification specified for the file. In this case, the

Owher Identification field shall be set to 0.

4.10.4.7  Permissions (RBP 16)

Thik field shall\specify, for certain classes of users, if read, write, execute, and delete access is allowed for
desyred access*shall be given if at least one of the following conditions is true:

the file. The

O po-desHred-access.

¢ user's user ID is the same as the Owner Identification field and the user's group ID is the same z1s the Group

— bits 12-15 allow the desired access,
— the user's group ID is the same as the Group Identification field and bits 8-11 allow the desired access,

— if the user's group ID identifies a group of the System class of user and bits 0-3 allow the desired access.

The allowed access is shown in figure 4/29.
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Bit Interpretation

0 If set to ZERO, shall mean that a user who is a member of a group of the System class of user may
read the file. If set to ONE, shall mean that read access is not allowed by this bit.

1 If set to ZERO, shall mean that a user who is a member of a group of the System class of user may
write the file. If set to ONE, shall mean that write access is not allowed by this bit.

2 If set to ZERO, shall mean that a user who is a member of a group of the System class of user may
execute the file. If set to ONE, shall mean that execute access is not allowed by this bit. "

3 If set to ZERO, shall mean that a user who is a member of a group of the System class of user'may
delete the file. If set to ONE, shall mean that delete access is not allowed by this bit.

4 If set to ZERO, shall mean that the owner may read the file. If set to ONE, shall mean’that read
access is not allowed by this bit.

5 If set to ZERO, shall mean that the owner may write the file. If set to ONE, shall mean that write
access is not allowed by this bit.

6 If set to ZERO, shall mean that the owner may execute the file. If set_to ONE, shall mean that
execute access is not allowed by this bit.

7 If set to ZERO, shall mean that the owner may delete the file.df set to ONE, shall mean that delete
access is not allowed by this bit.

8 If set to ZERO, shall mean that any user who has a\group ID that is the same as the Group
Identification field may read the file. If set to ONE, shall mean that read access is not allowed by
this bit.

9 If set to ZERO, shall mean that any user who has a group ID that is the same as the Group
Identification field may write the file. If set'to ONE, shall mean that write access is not allowed by
this bit.

10 If set to ZERO, shall mean thatcany user who has a group ID that is the same as the Group
Identification field may execut€ the file. If set to ONE, shall mean that execute access is not allowed
by this bit.

11 If set to ZERO, shalll mean that any user who has a group ID that is the same as the Group
Identification field may delete the file. If set to ONE, shall mean that delete access is not allowed by
this bit.

12 If set to ZERO, shall mean that any user may read the file. If set to ONE, shall mean that read
access is)not allowed by this bit.

13 If set,to ZERO, shall mean that any user may write the file. If set to ONE, shall mean that write
access is not allowed by this bit.

14 If set to ZERO, shall mean that any user may execute the file. If set to ONE, shall mean that
execute-access-is-not-allowed by this bit.

15 If set to ZERO, shall mean that any user may delete the file. If set to ONE, shall mean that delete

access is not allowed by this bit.

Figure 29 - Allowed access

NOTE 34 - File access schemes are subject to agreement between the originator and recipient of the medium as the meanings of both user IDs and group IDs are
implementation dependent; indeed, the permission and file access models of the receiving and originating systems may be incompatible.

The question of how to interpret permissions on systems which do not support user IDs and group IDs is outside the scope of ISO/IEC 13346-4. However, if a
system uses the Alternate Permissions extended attribute, it is recommended that such systems use and set all four (system, owner, group, other) sets of permissions.
1t is also recommended that the Owner Identification, Group Identification and Permission fields be mapped to the appropriate fields in the implementation.
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14.10.5  File Times Extended Attribute

The File Times Extended Attribute specifies certain dates and times for the current file and shall be recorded as shown in
figure 4/30.

RBP Length Name Contents
0 4 Attribute Type Uint32 (1/7.1.5)=5
4 1 Attribute Subtype Uint8 (1/7.1.1)=1
5 3 Reserved #00 bytes
8 4 Attribute Length Uint32 (1/7.1.5
12 4 Data Length(=D_L) Uint32 (1/7.1.5)
16 4 File Time Existence Uint32 (1/7.1.5)
20 DL File Times bytes

Figure 30 - File Times Extended Attribute format
14.10.5.1  Attribute Type (RBP 0)
This field shall specify 5.

4.10.5.2  Attribute Subtype (RBP 4)
This field shall specify 1. All other values are reserved for future standardisation.
4.10.5.3 Reserved (RBP 5)
This field shall be reserved for future standardisation and all bytes shall be set to #00.
14.10.5.4  Attribute Length (RBP 8)
This field shall specify the length of the entire extended attribute.
NOTE 35 - It is recommended that the extended attribute length be an integral multiple of 4.
14.10.5.5 Data Length(=D_L) (RBP 12)
This field shall contain the number of bytes used to record the dates and times specified by the File Time Exister|ce field.
14.10.5.6  File Time Existence (RBP.16)

This field shall specify which dates.and times shall be recorded in the File Times field. A bit in this field corfesponds to a
particular date and time as shown-infigure 4/31. If the bit is ZERO, then that date and time shall not be recordel. If the bit is

ONE, then that date and time(shall be recorded. Bits not specified in figure 4/31 are reserved for future standardisation and
shdll be set to ZERO.

Bit Interpretation
0 Fil€ Creation Date and Time: the date and time of the day at which the file was created.
2 File Deletion Date and Time: the date and time of the day after which the file may be deleted. If the

bit is ZERO, the file may not be deleted unless requested by the user.
3 File Effective Date and Time: the date and time of the day after which the file may be used. Iff the bit

(N2 o) o W WD | £1 1o ~
IS LZERU, UIC 11T 1llay UL UdUU C:It VUIILUL

5 File Last Backup Date and Time: the date and time of the day at which the file was last backed up.

Figure 31 - File Times

NOTE 36 - Bits 1 and 4 are deliberately unused for compatibility with ISO/IEC 13490-2. Attribute type 5 in ISO/IEC 13490-2 also specifies File Last Access Date
and Time and File Modification Date and Time.. Those dates and times are specified in the File Entry (see 4/14.9.12 and 4/ 14.9.13) of ISO/IEC 13346-4.

14.10.5.7  File Times (RBP 20)

The dates and times specified in the File Times Existence field shall be recorded contiguously in this field, each as a
timestamp (1/7.3), in ascending order of their bit positions.
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14.10.6 Information Times Extended Attribute

The Information Times Extended Attribute specifies certain dates and times for the information in the current file and shall
be recorded as shown in figure 4/32.

RBP Length Name Contents
0 4 Attribute Type Uint32 (1/7.1.5)=6
4 1 Attribute Subtype Uint8 (1/7.1.1)=1
3 3 Reserved #0U bytes
8 4 Attribute Length Uint32 (1/7.1.5)
12 4 Data Length(=D_L) Uint32 (1/7.1.5)
16 4 Information Time Existence | Uint32 (1/7.1.5)
20 DL Information Times bytes

Figure 32 - Information Times Extended Attribute format
14.10.6.1  Attribute Type (RBP 0)

This field sHall specify 6.
14.10.6.2  Attribute Subtype (RBP 4)

This field shall specify 1. All other values are reserved for future standardisation.
14.10.6. Reserved (RBP 5)

This field shall be reserved for future standardisation and all bytes shall be sef\to #00.
14.10.6. Attribute Length (RBP 8)

This field shall specify the length of the entire extended attribute.

NOTE 37 - It if recommended that the extended attribute length be an integral multiple'of 4.
14.10.6. Data Length(=D_L) (RBP 12)

This field shall contain the number of bytes used to record-the dates and times specified by the Information Time Existence
field.

14.10.6.6  Information Time Existence (RBP 16)

This field shall specify which dates and times shall be recorded in the Information Times field. A bit in this field corresppnds
to a particular date and time as shown in'figure 4/33. If the bit is ZERO, then that date and time shall not be recorded. If the

bit is ONE, [then that date and time shall-be recorded. Bits not specified in figure 4/33 are reserved for future standardisation
and shall b set to ZERO.

Bit Interpretation
0 Information Creation Date and Time: the date and time of the day at which the information in the
file'was created.
1 Information Last Modification Date and Time: the date and time of the day at which the information
in the file was last modified.
2 Information Expiration Date and Time: the date and time of the day after which the information in

the file may be regarded as obsolete. If the bit is ZERO, the information in the file shall not be
regarded as obsolete unless requested by the user.

3 Information Effective Date and Time: the date and time of the day after which the information in the
file may be used. If the bit is ZERO, the information in the file may be used at once.

Figure 33 - Information Times
14.10.6.7  Information Times (RBP 20)

The dates and times specified in the Information Times Existence field shall be recorded contiguously in this field, each as a
timestamp (1/7.3), in ascending order of their bit positions.
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14.10.7  Device Specification

ISO/IEC 13346-4:1995(E)

The Device Specification Extended Attribute shall be recorded in the format shown in figure 4/34. It shall specify a device
subject to agreement between the originator and recipient of the medium.

]
Thi

Thi

Thi

Thi
NOT

Thi

Thi

RBP Length Name Contents
0 4 Attribute Type Uint32 (1/7.1.5) =12
4 1 Attribute Subtype Uint8 (1/7.1.1)=1
5 3 Reserved #00 bytes
8 4 Attribute Length Uint32 1/7.1.5)
12 4 Implementation Use Length (=IU_L) Uint32 (1/7.1.5)
16 4 Major Device Identification Uint32 (1/7.1.5)
20 4 Minor Device Identification Uint32 (1/745)
24 IU L Implementation Use bytes

Figure 34 - Device Specification Extended Attribute format

4.10.7.1  Attribute Type (RBP 0)

field shall specify 12.

4.10.7.2  Attribute Subtype (RBP 4)
b field shall specify 1. All other values are reserved for future standardisation.
14.10.7.3  Reserved (RBP 5)
;5 field shall be reserved for future standardisation and all bytes shall be set to #00.
[4.10.7.4  Attribute Length (RBP 8)
L field shall specify the length of the entire extended attribute.
E 38 - It is recommended that the extended attribute length be an intégral multiple of 4.
[4.10.7.5  Implementation Use Length (<IU_L) (RBP 12)
 field shall specify the length in bytes of the Implementation Use field.
[4.10.7.6  Major Device Identification (RBP 16)
5 field may be used to specify adevice. The contents of this field shall be subject to agreement between the o

reci

ient of the medium.

4.10.7.7  Minor Device Identification (RBP 20)

Figinator and

Thik field may be used-to specify a device. The contents of this field shall be subject to agreement between the ofiginator and

Iec

If 1
firs

ient of the medium.

14.10.7.8 . \Implementation Use (RBP 24)

J L is greater than 0, this field shall specify an identification of an implementation, recorded as a regid
32¢bytes of this field, which can recognise and act upon the remainder of this field, which shall be

im

lémentation use and its contents are not specified by ISO/IEC 13346.

1/7.4) in the
reserved for

14.10.8 Implementation Use Extended Attribute
The Implementation Use Extended Attribute shall be recorded in the format shown in figure 4/35.
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RBP Length Name Contents
0 4 Attribute Type Uint32 (1/7.1.5) =2 048
4 1 Attribute Subtype Uint8 (1/7.1.1)=1
5 3 Reserved #00 bytes
8 4 Attribute Length Uint32 (1/7.1.5)
12 4 Implementation Use Length (=IU_L) Uint32 (1/7.1.5)
16 32 Implementation Identifier regid (1/7.4)
43 1IU_L Implementation Use bytes

Figure 35 - Implementation Use Extended Attribute format
14.10.8. Attribute Type (RBP 0)
This field shall specify 2 048.
14.10.8. Attribute Subtype (RBP 4)
This field shall specify 1. All other values are reserved for future standardisation.

14.10.8. Reserved (RBP S)
This field shall be reserved for future standardisation and all bytes shall be set to #00.

14.10.8. Attribute Length (RBP 8)
This field shall specify the length of the entire extended attribute.

NOTE 39 - It i§ recommended that the extended attribute length be an integral multiple of 4.

14.10.85 Implementation Use Length (=IU_L) (RBP 12)
This field shall specify the length of the Implementation Use field.

14.10.8f Implementation Identifier (RBP 16)
This field gha

regid includes the contents of the descriptors that specify the contents and attributes of the current file.

14.10.8)7 Implementation Use (RBP 48)

This field shall be reserved for implementation use. The interpretation of the contents of this field is not specified by thi

of ISO/IE(] 13346.

14.10.9 | Application Use Extended Attribute
The Application Use Extended-Attribute shall be recorded in the format shown in figure 4/36.

11 specify an identification of an implementation which can recognise and act upon the contents o
Implementgtion Use field. If this field contains all #00 bytes, then no such implementation is identified. The scope o

f the
F this

Part

RBP Leéngth Name Contents
0 4 Attribute Type Uint32 (1/7.1.5) = 65 536
4 1 Attribute Subtype Uint8 (1/7.1.1)=1
5 3 Reserved #00 bytes
8 4 Attribute Length Uint32 (1/7.1.5)
T2 3 Application Use Lengih(=AU_L) Uint32 (I/7.1.5)
16 32 Application Identifier regid (1/7.4)
48 AU L Application Use bytes

Figure 36 - Application Use Extended Attribute format
14.10.9.1  Attribute Type (RBP 0)
This field shall specify 65 536.

14.10.9.2  Attribute Subtype (RBP 4)
This field shall specify 1. All other values are reserved for future standardisation.
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14.10.9.3 Reserved (RBP 5)
This field shall be reserved for future standardisation and all bytes shall be set to #00.

14.10.9.4  Attribute Length (RBP 8)
This field shall specify the length of the entire extended attribute.
NOTE 40 - It is recommended that the extended attribute length be an integral multiple of 4.
H-10:9-5—Apphcation Use EengthAL-BH-RBP1)y———————————————
This field shall specify the length of the Application Use field.
14.10.9.6  Application Identifier (RBP 16)

This field shall specify an identification of an application which can recognise and act upon the contents of thg Application
Uselfield. If this field contains all #00 bytes, then no such application is identified. The scope-of'this regid |includes the
confents of the descriptors that specify the contents and attributes of the current file.

|4.10.9.7  Application Use (RBP 48)
This field shall be reserved for application use. The interpretation of the contents of.this field is not specified by this Part of
ISOVIEC 13346.

14.11  Unallocated Space Entry
An [Unallocated Space Entry is a direct entry recorded within an ICB and shall be recorded in the format shown in figure
4/31.

NOTE 41 - This is normally only used for write-once media.

BP Length Name Contents
0 16 Descriptor Tag tag (4/7.2) (Tag=263)
16 20 ICB Tag icbtag (4/14.6) (Type=1
36 4 Length of Allocation Descriptors (=L_AD) Uint32 (1/7.1.5)
40 L AD Allocation descriptors bytes

Figure 37 - Unallocated Space Entry format
14.11.1  Descriptor Tag (BP 0)
Thg Tag Identifier field of the tag")(4/7.2) for this descriptor shall contain 263.

14.11.2 ICB Tag (BP-16)
Thg File Type field of the-Tcbtag (4/14.6) for this descriptor shall contain 1.

14.11.3  Length of Allocation Descriptors (=L_AD) (BP 36)

This field specifies'the length, in bytes, of the Allocation Descriptors field. L_AD+40 shall not be greater than|the size of a
logjcal block.

14.11,4¢ ~ Allocation Descriptors (BP 40)
This field shall contain allocation descriptors.

The type of allocation descriptor shall be specified by the Flags field in the ICB Tag field (see 4/14.6.8). The extent length
fields of these allocation descriptors shall be an integral multiple of the logical block size.

14.12  Space Bitmap Descriptor

A Space Bitmap descriptor specifies a bit for every logical block in the partition and shall be recorded in the format shown in
figure 4/38.
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BP Length Name Contents

0 16 Descriptor Tag tag (4/7.2)(Tag=264)
16 4 Number of Bits (=N_BT) Uint32 (1/7.1.5)

20 4 Number of Bytes (=N_B) Uint32 (1/7.1.5)

24 N B Bitmap bytes

Figure 38 - Space Bitmap Descriptor format
14.12.1 | Descriptor Tag (BP 0)
The Tag Idgntifier field of the tag (4/7.2) for this descriptor shall contain 264.

14.12.2

Number of Bits (=N_BT) (BP 16)

This field shall specify the number of valid bits in the Bitmap field.

14.12.3 | Number of Bytes (=N_B) (BP 20)
This field shall specify the number of bytes in the Bitmap field. The length of this field shall not be/less than ip((N_BT+{1)/8)
bytes.
14.12.4 | Bitmap (BP 24)
This field specifies a bit for each logical block in the partition. The bit for logical bloek's is bit rem(s,8) in byte ip(s/8), where
byte O is the] first byte in this field.
14.13  Partition Integrity Entry
A Partition [ntegrity Entry is a direct entry recorded in an ICB and shall be recorded in the format shown in figure 4/39.
BP Length Name Contents
0 16 Descriptor Tag tag (4/7.2) (Tag=265)
16 20 ICB Tag icbtag (4/14.6) (Type=2)
36 12 Recording Date,and Time timestamp (1/7.3)
48 1 Integrity Type Uint8 (1/7.1.1)
49 175 Reserved #00 bytes
224 32 Implementation Identifier regid (1/7.4)
256 256 Implementation Use bytes
Figure 39 - Partition Integrity Entry format
14.13.1 | Descriptor Tag (BP 0)
The Tag Idgntifier field of the tag—~(4/7.2) for this descriptor shall contain 265.
14.13.2 | ICB Tag (BP 16)
The File Type field of the'icbtag (4/14.6) for this descriptor shall contain 2.

14.13.3

Recording Date and Time (BP 36)

This field sTall specify the date and time of the day of recording of this Integrity Entry.

14.13.4

36

Integrity Type (BP 48)
This field shall specify the type of Integrity Entry. The types are shown in figure 4/40.

Type Interpretation
0 Shall mean that the entry is an Open Integrity Entry.
1 Shall mean that the entry is a Close Integrity Entry.
2 Shall mean that the entry is a Stable Integrity Entry.
3-255 | Reserved for future standardisation.

Figure 40 - Integrity Entry interpretation
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14.13.5 Reserved (BP 49)
This field shall be reserved for future standardisation and all bytes shall be set to #00.
14.13.6  Implementation Identifier (BP 224)

This field shall specify an identification of an implementation which can recognise and act upon the contents of the
Implementation Use field. If this field contains all #00 bytes, then no such implementation is identified. The scope of this
regid includes the contents of the partition associated with this descriptor.

1|4.13.7 Implementation Use (BP 256)
Thik field shall be reserved for implementation use. Its content is not specified by this Part.

14.14  Allocation descriptors
14.14.1  Short Allocation Descriptor
Thq Short Allocation Descriptor, designated as short_ad, shall be recorded in the format shown in figure 4/41

RBP Length Name Contents
0 4 Extent Length uine32 (1/7.1.5)
4 4 Extent Position gint32 (1/7.1.5)

Figure 41 - short_ad format
14.14.1.1  Extent Length (RBP 0)

Th¢ 30 least significant bits of this field shall be interpreted as a 30:bit unsigned binary number specifying the |length of the
extent in bytes. Unless otherwise specified, the length shall be<an integral multiple of the logical block size| The 2 most
sighificant bits shall be interpreted as a 2-bit unsigned binary‘number specifying the type of the extent as described in figure
4/4p.

Value | Interpretation
0 Extent recorded‘and allocated
1 Extent not.recorded but allocated
2 Extent not recorded and not allocated
3 The'extent is the next extent of allocation descriptors (see 4/12)

Figure 42 - Extent interpretation
14.14.1.2  Extent Position (RBP 4)

Thys field shall spécify the logical block number, within the partition the descriptor is recorded on, of the gxtent. If the
extent's length is.0; no extent is specified and this field shall contain 0.

14.14.2 . Fong Allocation Descriptor

Thr Long(Allocation Descriptor, designated by 1ong_ad, shall be recorded in the format shown in figure 4/43.

RBP Fength—Name Contents
0 4 Extent Length Uint32 (1/7.1.5)
4 6 Extent Location 1b_addr (4/7.1)
10 6 Implementation Use bytes

Figure 43 - long_ad format

14.14.2.1  Extent Length (RBP 0)
This field shall be recorded as specified in 4/14.14.1.1.
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14.14.2.2  Extent Location (RBP 4)

This field shall specify the logical block number of the extent. If the extent's length is 0, no extent is specified and this
shall contain 0.

14.14.2.3 Implementation Use (RBP 10)
This field shall be reserved for implementation use. Its content is not specified by this Part.

NOTE 42 - The 1ong_ad (4/14.14.2) is intended for use when the extent's location may be on another partition (either on this volume or another).

field

14.14.3 | Extended Allocation Descriptor
The Extendgd Allocation Descriptor, designated by ext_ad, shall be recorded in the format shown in figure 4/44.

RBP Length Name Contents
0 4 Extent Length Uint32 (1/7.1.5)
4 4 Recorded Length Uint32 (1/7.1.5)
8 4 Information Length Uint32 (1/7.1.5)
12 6 Extent Location 1b_addr (4/71)
18 2 Implementation Use bytes

Figure 44 - ext_ad format
14.14.3.1  Extent Length (RBP 0)
This field shall be recorded as specified in 4/14.14.1.1.

14.14.3.2 Recorded Length (RBP 4)
The two mgst significant bits of this field are reserved for future standardisation and shall be set to ZERO. The 30

least

significant pits of this field shall be interpreted as a 30-bit unsigned-binary number specifying the number of bytes recqrded

in the extent. This may be different from the number of bytes specified in the Extent Length field.

14.14.33 Information Length (RBP 8)
This field shall specify how many bytes of information :are recorded starting at the first byte of the extent identified b

Extent Locgtion field. This may be different from the value in either the Extent Length field or the Recorded Length field.

14.14.3. Extent Location (RBP 12)

This field shall specify the logical block number of the extent. If the extent's length is 0, no extent is specified and this
in all #00 bytes.

14.14.3 Implementation Use (RBP 18)

all be reserved for implementation use. Its content is not specified by Part.

y the

field

NOTE 43 - The ext_ad (4/14.14.3),1s similar to the long_ad (4/14.14.2) except that while Information Length bytes are represented in the extenf, only
Recorded Length bytes have beer(recorded. (Most likely, a compression algorithm has been applied on the extent.) The Recorded Length allows implementatjons to
copy files (andjtheir extents) without knowing how or why the Recorded Length differs from the Information Length.
14.15 gical-Volume Header Descriptor
The Logicdl Volume Header Descriptor shall specify a numeric file and directory identifier and shall be recorded with the
format shown-in figure 4/45 (see 4/3.1 for wh i riptor is recorded)
RBP Length Name Contents
0 8 Unique Id Uinté64 (1/7.1.7)
8 24 Reserved #00 bytes

Figure 45 - Logical Volume Header Descriptor format
14.15.1  Unique Id (RBP 0)

This field shall specify a value which is greater than the value of the Unique Id field in any File Entry recorded on the

associated logical volume.

NOTE 44 - The intended use of this field is to facilitate allocation of unique identifiers for files and directories (see 4/14.9.18). In order to avoid having to examine

every file and directory, this field should be maintained even if the rest of the volume is not conformant with ISO/IEC 13346. An implementation might
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several Open Integrity Descriptors consecutively just to maintain this field as a modest increment over the last value recorded. Implementations should not assume
any ordering properties for the value of this field; the value might decrease or increase with successive descriptors. In particular, the value in a Close Integrity
Descriptor might be less than the value in the preceding Open Integrity Descriptor.

14.15.2  Reserved (RBP 8)
This field shall be reserved for future standardisation and all bytes shall contain #00.
14.16  Pathname
14361—Path-Component
A P4th Component shall be recorded in the format shown in figure 4/46.

RBP Length Name Contents
0 1 Component Type Uint8 (1/7)1.1)
1 1 Length of Component Identifier (=L_CI) Uint8%1/7.1.1)
2 2 Component File Version Number Uintl6 (1/7.1.3)
4 L CI Component Identifier d-characters (1/7.2)

Figure 46 - Path Component format
14.16.1.1  Component Type (RBP 0)
Thid field shall specify the component type as shown in figure 4/47.

Type Interpretation

0 Reserved for future standardisation.

1 If L CI is not 0, the component specifies the root of a directory hierarchy subject to agregment
between the originator and recipient of the.medium. If L_CI is 0, this component shall specify the
root of a file system as specified in ISOAEC 9945-1.

2 The component specifies the root directory of the directory hierarchy of which the predecessor pf the
first component in the pathname-is a member.

3 The component specifies-the’parent directory of the predecessor component.

4 The component specifies the same directory as the predecessor component.

5 The component identifies an object, either a file or a directory or an alias, specified by a desdriptor

of the directoryjidentified by the predecessor component, such that the contents of the File Identifier
field of that directory descriptor is identical to the contents of the Component Identifier field.

6-255 Reserved for future standardisation.

Figure 47 - Component interpretation
14.16.1.2-8_JLength of Component Identifier (= L_CI) (RBP 1)

If te Component Type field contains 1 or 5, this field shall specify the length in bytes of the Component Identffier field. If
the Component Type field contains 5, L._CI shall be greater than 0. If the Component Type field does not contai11 1 or 5, this

1 11 P
field-shattcontaino-

14.16.1.3  Component File Version Number (RBP 2)
This field shall specify the file version number of the component as follows.

If the number in this field is 0, then the highest file version number of any instance of the entity identified by the Component
Identifier field (see 4/8.7) is identified.

If the number in this field is in the range 1 to 32 767 inclusive, this field shall specify the file version number of the entity
identified by the Component Identifier field (see 4/8.7). The numbers 32 768 to 65 535 inclusive are reserved for future
standardisation.

If the entity identified by the Component Identifier field (see 4/8.7) is a directory, then the value of this field shall be 0.
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NOTE 45 - This allows versions of files and aliases to be specified in recorded pathnames.

14.16.1.4  Component Identifier (RBP 4)
This field shall identify the component.

15 Levels of medium interchange

This Part of ISO/IEC 13346 spemﬁes three levels of medlum mterchange The level of a file set shall be that level specifying
the most re ons-required-to-record 2 ;

15.1 Level 1

Atlevel 1, 'Lhe following restrictions shall apply:
— The nuspber in any Length of File Identifier field shall not exceed 12.

— A File ldentifier (see 4/14.4) for a directory shall conform to the schema shown in figure 4/48, A sequence of ffleid-
charactdrs shall be a sequence of d-characters (1/7.2) excluding SPACE, COMMA, FULLE\STOP and REVERSE
SOLIDUS characters except as part of a code extension character (see 1/7.2.9.1).

[Directory File Identifier]{
<fileid-characters>1+8
}

Figure 48 - Directory file identifier schéma

— A File Identifier (see 4/14.4) for a non-directory file shall conform to the schema shown in figure 4/49.

[Nondirectory File Identifier]({
<fileid-characters>1+8

| {
<fileid-charactersl+8
<FULL STOP charackter>
<fileid-charactEers>0+3
}
I {
<fileid-characters>0+8
<FULL STOP character>
<fileid-characters>1+3
}

Figure 49 - Nondirectory file identifier schema

— There shall not be more than' one descriptor in a directory with the same File Identifier.

ng file

identifiers should not be used

AUX CLOCKS COMnr CON LPTm NUL PRN

where n is one of the four characters DIGITs ONE to FOUR and m is one of the three characters DIGITs ONE to THREE.

NOTE 47 - The restriction on the maximum size of resolved pathnames may be difficult to enforce incrementally. For example, changing a directory 's name
requires, in principle, checking all pathnames including that directory. It may be simpler to check this restriction as a separate processing step prior to interchange.

15.2 Level 2
At Level 2, the following restrictions shall apply:

— The number in any Length of File Identifier and Length of Component Identifier field shall not exceed 14.
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