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Foreword

ISO (the Internatlonal Organlzauon for Standardlzanon) and IEC (the Internatlonal Electrotechnical Commission)
form the g ‘
participate| i
respective
collaboratq i
liaison with

In the field
Draft Interr
Publicatior] of an International Standard requires approval by at least 75% of the hational bodies casting a vote.

Internationpl Standard ISO/IEC 13346-4 was prepared by ECMA, (as Standard ECMA-167) and yas adopted,
under a special “fast-track procedure”, by Joint Technical Committee ISO/EC JTC 1, Information technology, in
parallel with its approval by National Bodies of ISO and IEC.

This second edition cancels and replaces the first edition (ISGHEC 13346-4:1995), which has begn technically
revised.

ISO/IEC 13346 consists of the following parts, under thé general title Information technology — Vglume and file
structure of write-once and rewritable media using non-sequential recording for information interchange:

O Part 1f General

O Part 2t Volume and boot block recognition
O Part 3t Volume structure

O Part 4} File structure

O Part 5f Record structure

Annex A fgrms an integral part of this part of ISO/IEC 13346. Annex B is for information only.

Xi
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ISO/IEC 13346 is a volume and file structure standard for mterchangmg files and as such, it is a peer to existing

volume and fite
least two im(
character set
of booting, V|
ISO/IEC 1334
together. It is
other distinct

ISO/IEC 1334
structures us
requirements
structure - s
volumes. Parf
hierarchies w
as records.

ortant ways Flrstly, it offers much more functlonallty, mamly because of user needs.fo
support and for more powerful file system features. Secondly, it acknowledges the séparat
blume structure and file system structure. Rather than bundling these different function

and incompatible formats.

6 is published in five Parts. Part 1 - general - specifies references( definitions, notation
bd in the other four Parts. Part 2 - volume and boot block recognitiefy - specifies formats

pecifies how to record various volume-related entities suchi-as volumes, volume sets

thin logical volumes. Part 5 - record structure - specifies how to record and interpret file da

andards in at
increased
concerns
5 together,

and basic
nd system
- volume
bhnd logical
s, and file

for recognising the volume structures on a medium and booting from a medium. Part

4 - file structure - specifies how to record and interpret filés, both file data and file attribut

Xii
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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

1 Scoq

ISO/IEC
volume §
informati

The med

Note 1 - T
combinatio

This Inte

Part 1. G
Part 2: V|
Part 3: V|
Part4: F
Part 5: R
Annex A

This part]

2

the pl

the affributes of the files;

the r¢

levels

13346 specifies a format and associated system requirements for volume)and boot blg

bNn processing systems.

h of these types.

plume and Boot Block Recognition
pblume Structure

ecord Structure

e

tructure, file structure and record structure for the interchange of information on media bg

a shall be recorded as if the recording of sectors may be done.in_any order.

e medium is not restricted to being of only one type; the type of medium.may be either write once, or read only

national Standard consists of the following five Parts;

eneral

le Structure

- ICB Strategies, is part of thispart of ISO/IEC 13346.

ck recognition,
tween users of

or rewritable, or a

of ISO/IEC 13346 specifies' a format and associated system requirements for file structure lpy specifying:

pcement of files;

lationship_among files of a logical volume;

of medium interchange;

requirements for the processes which are provided within information processing systems, to enable information
to be interchanged between different systems; for this purpose, it specifies the functions to be provided within
systems which are intended to originate or receive media which conform to this part of ISO/IEC 13346.

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.
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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).

©

ISO/IEC

Logical volu
Numeric ide
If the volum
Identification
Division of t

Numeric ide|

The size of & logical block for a logical volume. This shall be an integral multiple of 512.

A means for

If the volum
sectors con
unrecorded.

A means for

Sequence
Volume Co
which the Fi

If the volu%e is recorded according to ISO/IEE13346-3, the extent in which the first File Set [

A means for

If the volum

in the Logical Volume Contents Use field (see 3/10.10.5) of the prevailing Logical Volume Integrity Des

the logical v

A means for

Mmes composed of partitions.

htification of the partitions within a logical volume..

b is recorded according to ISO/IEC 13346-3, the partitions shall be humbered agcording to 3
of a logical volume on which one or more file sets may be recorded.

ne partitions for a logical volume into fixed size logical blocks.

htification of the logical blocks within a partition.

detecting if a logical block is unrecorded.

prising that logical block are unrecorded. A logical block should either be completely re

identifying the first extent of the File Set Descriptor Sequence (see 4/8.3.1) of a logical volu

the logical volume is recorded shall be identified by a long_ad (4/14.14.2) recorded in th
tents Use field (see 3/10.6.7)_of the Logical Volume Descriptor describing the logical V
e Set Descriptors are recorded.

specifying the Logical Volume Header Descriptor (see 4/14.15) of a logical volume.

P is recorded according to ISO/IEC 13346-3, the Logical Volume Header descriptor shall be

Dlume.

identifying the following for each partition of the logical volume on which a file set is recordg

* Unalloca

ed/Space Table and Unallocated Bit Map (see 4/10)

8.8.

e is recorded according to ISO/IEC 13346-3, a logical block shall be unrecorded if all of the logical

orded or

me;

escriptor
P Logical
olume in

recorded
Criptor for

Talal P PU = A L VW EWa\Y
* Freed SpaceTabteandFreedBitviap(see4/16)

» Partition

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 Descriptor shall have “+NSRO03” recorded in the Partition Contents field.

3.2 Output

This part of ISO/IEC 13346 specifies the following which may be used by other standards or Parts.

Data space of a file (see 4/8.8.2).
- Attributes of a file.
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— Attributes of a directory.
- Attributes of a directory hierarchy.

4 Conformance

4.1 Conformance of a medium

ISO/IEC 13346-4:1999(E)

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 ISO/IEC 13346-2, -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

nterchange (see 2/10, 3/11, and 4/15) to which the contents of those sectors of the medium

conform.

4.2 Co]:‘ormance of an information processing system

An infor
specified
(see 2/12
A statem

ation processing system shall be in conformance with ISO/IEC 13346 if it meets th
in ISO/IEC 13346-1 and one or more of ISO/IEC 13346-2, -3, -4 and -5 eitheryfor an ori
, 3/13, 4/17 and 5/11) or for a receiving system (see 2/13, 3/14, 4/18 and 5/22) or for both t
ent of conformance shall identify the Parts, and the levels of the requirements for each

which cah be met by the system.

5 Defin

In additi
ISO/IEC

5.1 Ext

A set of
location,

5.2 File

A collect

5.3 Grg
An identi

5.4 Lodg
The unit

5.5 Log

A nonem

itions
pn to the definitions of ISO/IEC 13346-1 (see 1/5), the" following definitions apply fi
13346.

ent

ogical blocks, the logical block numbers of which form a continuous ascending sequence. ]
of an extent is the number of the first logical block in the sequence.

set

on of files and directories.
up ID
fication of a group of users:

ical block

Df allocation of\a logical volume.

ical volume

pty set'of partitions over which one or more file sets are recorded.

b requirements
jinating system
ypes of system.
of those Parts,

br this part of

[he address, or

5.6 Pairtition

An extent of logical blocks within a volume.

5.7 Stream

A data component of a file.

5.8 User ID

An identification of a user.

6 Notation
The notation of ISO/IEC 13346-1 (see 1/6) applies to this part of ISO/IEC 13346.
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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/IEC 13346.

7.1 Recorded address

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

7.1.1 Logical B

This field speci

RBP Length Name Contents
Q 4 | ngir‘nl Block Number int32 (1 /7.1 f—'\)
4 2 Partition Reference Number uintl6 (1/7.1.3)

Figure 1 - Ib_addr format

lock Number (RBP 0)

ies the logical block number relative to the start of the partition identified*by the Partition R

eference

Number field. Tlhe value 0 shall refer to the first logical block in the partition.

7.1.2 Partition|Reference Number (RBP 4)

This field conta|ns the numeric identification of a partition within a logical volume (see 4/3.1).

7.2 Descriptgr Tag

Certain descrigtors specified in this part of ISO/IEC 13346 have a 16 byte structure, or tag, at the start of the

descriptor with the format given in figure 4/2.

fwo main motivations for using a general tag stpdcture. The first is that most descriptors need a generic way to hahdle issues
d in some

Note 2 - There are
of CRCs and fornjat versions. The second motivation is to support recovery after the medium has been damaged or corrupte
(unspecified) way. With the tag described here, structures aré“self identifying and can be verified with very little context.

RBP Length Name Contents

0 2 Tag Identifier uintlé (1/7.1.3)
2 2 Descriptor Version uintl6é (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 uintl6é (1/7.1.3)
10 2 Descriptor CRC Length uintl6é (1/7.1.3)
12 4 Tag Location uUint32 (1/7.1.5)

Figure 2 - tag t1ormat

7.2.1 Tag Identifier (RBP 0)

This field shall specify an identification of the descriptor type. Type 0 shall specify that the format of this descriptor is
not specified by this part of ISO/IEC 13346. Types 1-7 and 9 are specified in ISO/IEC 13346-3. Type 8 is specified
identically in ISO/IEC 13346-3 and this part of ISO/IEC 13346. Types 256-266 are specified in this part of
ISO/IEC 13346. All other types are reserved for future standardisation. The descriptor types specified by this part of
ISO/IEC 13346 are shown in figure 4/3.
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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  Attribute  Header  Descriptor
(4/14.10.1)
263 Unallocated Space Entry (4/14.11)
264 Space Bitmap Descriptor (4/14.12)
265 Partition Integrity Entry (4/14.13)
266 Extended File Entry (4/14.17)

7.2.2 Descriptor Version (RBP 2)

This fielg

Figure 3 - Descriptorinterpretation

shall specify the version of this descriptor. The value shall be 2 or 3. The value 3 shall indicate the

structure| of this part of ISO/IEC 13346. The value 2 shall indicate the structure of this part of ISO/IEC 13346. See

4/17.1 and 4/18.1 for requirements.

Note 3 - Structures with version 2 descriptors may-be on the medium due to changing the medium from NSR02 to NSR03 ithout rewriting all

descriptord as version 3. Originating systems shall record a 3 in this field; receiving systems shall allow a 2 or 3 (see 4/17.1

7.2.3 Tdg Checksum (RBP 4)

This field shall 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.

hnd 4/18.1).

7.2.5 Tag Serfal NUmber (RBP6)

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

specified.

Note 4 - 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.


https://iecnorm.com/api/?name=77248a3526718d419823ed57f1599dc1

ISO/IEC 13346-4:1999(E)

7.2.6 Descriptor CRC (RBP 8)

©
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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):

x16 4+ x12 4+ x5+ 1

Note 5 - 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 Le

ngth to O, as then the Descriptor CRC shall be 0.

7.2.7 Descriptor CRC Length (RBP 10)

This field speci

7.2.8 Tag Locdtion (RBP 12)

This field shall
the first byte of

Note 6 - The locati
logical sector or log

8 File struct

8.1 Volume s

Each volume in

8.2 Arrangement of information on a volume set

A logical volum

4/3.1) and related File Set Descriptors for all\the logical volumes in a volume set shall be recorded in the

with the highes

8.3 Arrangement of informationson a logical volume

This part of ISC

shall be consiglered as an extent of logical blocks, and shall have an identification as specified in

parameters for

identifies a parfitionwithin the logical volume and the other part specifies a logical block number relative tg

of that partition

ies how many bytes were used in calculating the Descriptor CRC.

specify the number of the logical block, within the partition the descriptor is fécorded on, ¢
the descriptor.

bn of the tag may appear to be redundant but its primary purpose is to make it extremely likely that if the first 14
ical block is a consistent descriptor tag, then it is a descriptor tag.

re

et

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

e and its related file sets shall be recorded on a volume set. Identification of the logical volu

volume sequence number jtr the volume set.

D/IEC 13346 takes a logical volume to be a set of partitions on one or more volumes. Each

this part{of 1ISO/IEC 13346 (see 4/3.1). An address within a logical volume has two parts;

pntaining

bytes of a

mes (see
b volume

partition
he input
one part
the start

8.3.1 File Set Descriptor Sequence

A File Set Descriptor Sequence shall be recorded as a sequence of extents within a logical volume. An extent of the
File Set Descriptor Sequence shall be recorded according to the schema shown in figure 4/4.
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[File Set Descriptor Sequence extent{
<File Set Descriptor>0+
[Terminator[{
<File Set Descriptor>
| <Terminating Descriptor>
| <unrecorded logical block>
} <trailing logical block>0+
}0+

Figure 4 - File set descriptor sequence schema

ISO/IEC 13346-4:1999(E)

The first extent of the sequence shall be identified by the input parameters (see 4/3.1) of this part of ISO/IEC 13346.
Each, if any, subsequent extent of the sequence shall be identified by the Next Extent field of a File Set Descriptor.

An exte

Descriptor (see 4/14.2), or by a File Set Descriptor whose Next Extent field identifies a subseéque
sequence.

All File Set Descriptors shall have an assigned file set descriptor number. All File Set,Descriptors w
set descfiptor numbers shall have identical contents.

All file s

One of

A File Sqgt Descriptor shall specify a file set identification. No preyailing instance of a File Set Descrip
the samq file set identification as any other prevailing instance of a File Set Descriptor.

8.4 Arrangement of information on a partition

A meand for identifying the location of the following for each partition of the logical volume on wh
recorded shall be specified by the input parameters (see 4/3.1) of this part of ISO/IEC 13346.

- Unallpcated Space Table and Unallecated Bit Map (see 4/10)
- Freed Space Table and Freed BitMap (see 4/10)
— Partition Integrity Table (see 4/1%)

8.5 Filg set

A file sef shall be identified by a File Set Descriptor which identifies the root of a directory hierar
describing a set ofiles and certain attributes of the file set. A prevailing File Set Descriptor specifies

- then
- thes

t of the sequence shall be terminated by either an unrecorded logical block (see 4/3,1)

He File Set Descriptors of a File Set Descriptor Sequence shall have a file set number of 0.

a Terminating
Nt extent of the

ith identical file

gts shall have an assigned file set number. Of the File Set Descriptors of a File Set Descljiptor Sequence
with identical file set numbers, the one with the highest file set descriptor number shall be used. Thi
be referrgd to as the prevailing instance.

5 instance shall

or shall specify

ich a file set is

chy (see 4/8.6)

ame (of the logical volume it is recorded on
it ofCharacters allowed in certain fields of descriptors associated with the file set identified

by the File Set

Descriptor
— an identification of the root of the directory hierarchy describing the files of the file set identified by the File Set
Descriptor
— copyright and abstract information for the file set.

8.6 Directories

A directory contains zero or more file or directory identifications. A directory hierarchy shall be a set of directories
descended from a single root directory.

A directory 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
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subdirectory by specifying 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
recorded as a File Identifier Descriptor specifying a file whose type is a symbolic link (see 4/14.6.6).

A directory identifying another directory by other than an alias shall be called a parent directory of the identified
directory. The identified directory shall be called a subdirectory of the parent directory. Different directories may
have the same parent directory. A directory shall have only one parent directory. The parent directory of the root
directory shall be the root directory.

Each directory descriptor shall specify the name of a component file or the name of a component subdirectory, or
identify the par;[ant directory of the directory. The length, in bytes, of the name of a component file or sulidirectory

shall be greatel than 0. Each directory descriptor shall contain an indication of whether the identified compgnent is a
directory. When the descriptor identifies an alias, this indication is contained in the directory descriptor'for the file or
directory identifjed by the pathname specified by the alias.

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

{
} 0+

<File Identifier Descriptor>

Figure 5 - Directory schema
For the descriptors in a directory

— there shall rjot be more than one descriptor with the same File\ldentifier (see 4/14.4.8) and File Versior] Number
(see 4/14.4.p).

— adescriptor|identifying a directory shall have a File Version Number of 1.
— there shall he exactly one File Identifier Descriptoridentifying the parent directory (see 4/14.4.3).
— the descriptprs shall be ordered according.to 4/8.6.1 and 4/14.6.8.

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

Note 7 - The chargcter 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 direétory is a member.

8.6.1 Order of|directory descriptors

If the directory flescriptors of a directory are sorted according to this part of ISO/IEC 13346, they shall be 0||dered by
the following criteria in descending order of significance:

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
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Identifier with the greater byte value, comparing values of the bytes as unsigned integers, shall be considered
greater.

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

Note 8 - Sorting applies to files and aliases having been marked as deleted in the File Characteristics field. The order is independent of the

charspec

(2/7.2.1) applying to the directory because the File Identifiers are sorted as if they were binary values.

8.6.2 Directory hierarchy size restrictions

The sum of the number of directories and the number of files described by the directories of a directory hierarchy

shall be less than 232,

8.7 Patl*nname

A pathngme may be used to specify a file or directory by name. The length, in bytes, ofsithis pathname shall be

greater than 0. The pathname shall consist of a sequence of one or more path components (See 4/14.16) as

follows:

- Unlegs otherwise specified, a component shall be interpreted relativeé to the directory gpecified by its
predecessor. The predecessor of the initial component shall be the directofy’in which the pathnanpe is described.

- The final component shall specify either a directory, or a file, or an-alias which resolves to eithgr a directory or
file.

— Each|other component shall specify either a directory or an{alias which resolves to a directory.

8.7.1 Resolved pathname

Within a
resolved

- the fin
- each

The leng

- the va

- the nymber of components

Note 9 - TH

than a patjname that,andmplementation might use. In particular, it assumes that the component separator is one byte lon

true but is

Note that t

directory hierarchy, every pathname specifying a file or directory has an equivalent resolvg
pathname is a pathname where

5t component is a Path Component with a Component Type of 2.
bther component is a Path Compaonent with a Component Type of 5 and is not an alias.

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

lue of the Componentildentifier Length field for each component;

e resolved pathiname is mainly used in 4/15. Note that the length defined here corresponds to that of a theoretic
alse for certain character sets.

edength of the resolved pathname does not provide for the length of the file version number associated with the

bd pathname. A

h| pathname, rather
J, which is typically

final component of

me

the pathna

8.8 Files

A file shall be described by a File Entry (see 4/14.9) or by an Extended File Entry (4/14.17) which shall specify the
attributes of the file and the location of the file's recorded data. The data of a file shall be recorded in either of the

following

- Anor

dered 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.
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— 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.

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 4/9.1.1. The attributes of a file specified by this part of ISO/IEC 13346 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 thet€B-Tag fietdof theFite Emntry:

icbtag

Strategy Type
Strategy Pafameter
File Type
Flags

File Entry

- Uid
- Gid
— Permissions
— File Link Colint

- Record Format

— Record Disflay Attributes
- Record Length

- Information | ength

— Logical Blogks Recorded

— Access Dat¢ and Time

— Modification|Date and Time
— Attribute Daje and Time

— Checkpoint
- Implementation Identifier

Note 10 - The infgrmation in the File Identifier Descriptor (see 4/14.4.3) for a file pertains only to the identification of the file|and is not
considered an attripute of the file.

8.8.2 Data spdce of a file

The data spacq of arfile shall be the following:

—_ If the flle |S acordad-aatha cantante Af Aan ArdAarad cacinnean Af Avtante Af In~iaal hinale thaca Aviantd Sha” be
CooOGC o TSttt CoOmC Mo O OTraC I C oSt ut it Ottt o O 1OgICa DO CKSTtHiC ST—CATCTItS

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 of the first
logical 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).

10


https://iecnorm.com/api/?name=77248a3526718d419823ed57f1599dc1

© |SO/IEC

ISO/IEC 13346-4:1999(E)

Note 11 - 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.

8.8.3 Streams of a File

A file consists of exactly one main data stream and zero or more named data streams. The main data stream is
identified by the File Entry (see 4/14.9) or Extended File Entry (see 4/14.17). The named streams are identified by a
stream directory (see 4/9.2). The stream directory is identified by the Stream Directory ICB field in the Extended File
Entry (see 4/14.17.19). Each entry in the stream directory identifies one of the streams of a file. The stream

directory

identifies the main data stream again with a parent entry.

8.9 Re

The info
these re
specified

- if the
how t

- if the
interp,
#0B s
and 4

ord structure

mation in a file may be organised as a set of records according to 4/14.9.7. The structure §
ords are specified in ISO/IEC 13346-5. For the purposes of ISO/IEC 13346-5, the data s
by 4/8.8.2 and

Character Set Information extended attribute is specified for the file, then that extended at
he bytes of the file shall be interpreted as characters,

Character Set Information extended attribute is not specified forthe file, then each byte of
Feted as a single character, and a byte containing #0A shall be~a LINE FEED character, a
hall be a VERTICAL TABULATION character, a byte containing #0C shall be a FORM H
byte containing #0D shall be a CARRIAGE RETURN character. These interpretations sha

nd attributes of
pace of a file is

ribute specifies

the file shall be
byte containing
FED character,
| only apply for

the pudirposes of partitioning the file's contents into records, @nd need not apply to the contents of fhose records.

Note 12 - S

8.10 In

Each red
entries d
shall forn

An ICB §

shall be fhe address of the extent. An entry of the sequence shall be one of the following:

- adire

- an Indlirect Entry (4/14:7), describing another ICB

- aTer
- anun

ome record formats (see ISO/IEC 13346-5) specify records delimited by a specific character sequence.

ormation Control Block (ICB)

orded instance of a file shall be desefibed by an entry in an Information Control Block (I
escribing the recorded instances of-a‘file shall be described by entries in one or more ICE
n an ICB hierarchy as described*in-4/8.10.1.

hall be a sequence of ICB-entries recorded in an extent of logical blocks. The address or log

Cct entry, describjng.a recorded occurrence of a file or a set of extents

minal EntryA4/14.8), indicating that there are no more entries recorded after this entry
recordedlagical block, indicating that there are no more entries recorded after this entry

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

CB). The set of
Bs. These ICBs

ation of an ICB

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

- Then

umber of direct entries recorded in the ICB hierarchy prior to recording the entry.

An ICB entry shall not be recorded until all entries in that ICB with lower addresses have been recorded.

Note 13 - Recording an indirect entry does not imply that the ICB specified by that indirect entry is necessarily completely recorded.

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

11
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Note 14 - 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 file, the contents of a directory 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 13346 requires a data structure that can describe successive versions of regions of
bytes recorded in a volume. Note that this structure is efficient 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 versions of a file.

Whereas there is a 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 O 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 fnay have the same parent ICB.

9 Additional|File Data

9.1 Extendeq attributes

An extended A4ttribute shall specify an attribute type, an attribute subtypeand may specify attributg specific

information. Exjended attributes are associated with a file. All the extended attributes associated with a filg¢ shall be

recorded in ong¢ or more extended attributes spaces associated with that file. The term “instances of an gxtended
attribute” shall [refer to all extended attributes recorded in the extended attributes space of the file with| identical
contents of theif Attribute Type and Attribute Subtype fields (see-4(14.10.2).

An attribute typp shall be an integer x where 0 < x <232,

An attribute suftype shall be an integer x where 0 < x-& 28,

The attribute types are divided into three classescs follows:

— Attribute types 1, 3, 5, 6, 12, 2 048, and-65 536 are registered according to ISO/IEC 13800 and are reqorded as
specified in #/14.10. Attribute types 2,4, 7, 8, 9, 10 and 11 are registered according to ISO/IEC 13800 jand shall
not be recofded in the extended attributes space of a file. Attribute types 13 to 2 047 inclusive are resgrved for
registration [according to ISOAEC" 13800. Attribute type O is reserved for future standardisation by|ISO/IEC
13800.

— Attribute types 2 049 ta’65 535 inclusive shall be registered according to ISO/IEC 13800, are recorded according
to 4/14.10.2]|and are (reserved for implementation use according to ISO/IEC 13800.

— Attribute tyges’65/537 and above shall be registered according to ISO/IEC 13800, are recorded according to
4/14.10.2 and are reserved for application use according to ISO/IEC 13800.

There 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 inclusive, 2 049 to 65 535 inclusive or greater
than 65 536 as specified by the registration according to ISO/IEC 13800.

12


https://iecnorm.com/api/?name=77248a3526718d419823ed57f1599dc1

© ISO/IEC ISO/IEC 13346-4:1999(E)

The interpretation of attribute specific fields for each attribute with type
— 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 registration
according to ISO/IEC 13800 of the attribute type and subtype.

If allowed by the registration of the attribute type, multiple instances of an extended attribute need not be identical;
they may have different attribute specific information.

An extended attributes space of a file 1S one of the Tollowing:
— The Hxtended Attributes field of the file's File Entry.
— Afile described by an ICB identified in the file's File Entry.

In each qase, an extended attributes space shall be recorded according to the schema’shown in figufe 4/6.

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

Figure 6 - Extended attributes space’schema

Extended attributes shall be recorded contiguously in three na@n-overlapping areas within an extgnded attributes
space ag follows:

— The frst area, starting with the first byte after the«Extended Attribute Header Descriptor, is reserved for the
recorging of attributes defined in clauses 4/14.10.3¢to 4/14.10.7.

— The gecond area, starting at a byte of the extended attributes space specified in the Extended Attribute Header
descr|ptor, 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
descrlptor, is 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:
— Chargcter Set Information

- File Tjmes

|
T

le Creation Date and Time, File Deletion Date and Time, File Effective Date and Time, F|le Last Backup
Dpterand Time

- Information Times

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

— Alternate Permissions
— Device Specification
— Application Use

- Implementation Use

13
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Note 15 - There 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 intended to be distinguished by the contents of their Implementation Identifier and Application Identifier fields respectively. Such
occurrences might have differing contents in some attribute specific fields, such as the Implementation Use or Application Use fields.

9.2 Stream Directory
A stream directory identifies all data streams of a file. The ICB describing a stream directory shall be identified by a
Stream Directory ICB entry in an Extended File Entry (see 4/14.17.19). A stream directory shall contain a set of File

Identifier Descriptors (see 4/14.4), each of which identifies a stream of the file.

For the descriptors in a directory:

- There shall pot be more than one descriptor with the same File Identifier and File Version Number.

— There shall be exactly one File Identifier Descriptor identifying the parent (main data stream) (see 4/14.4.3).

— The descriptors shall be ordered according to 4/8.6.1.

A stream directpry shall be recorded according to the schema in figure 4/5.

10 Partition |space management

A patrtition has ffwo types of space managed by this part of ISO/IEC 13346; space ready for allocation (unjallocated
space), and spjace that may require preparation before allocation (freedspace). In both cases, partition|space is
specified by a gpace set which specifies a collection of logical blocks in*the partition. A space set shall be recorded
as either a Spafe Table or as a Space Bitmap as specified in 4/10.%,

The Unallocated Space Set of a partition is a space set. If a dogical block is in the Unallocated Space Set, |t may be
allocated for regording.

The Freed Spage Set of a partition is a space set. Ifi@dogical block is in the Freed Space Set, it may be alldcated for
recording but nmjay require preparation before recerding as specified by the standard for recording.

The Unallocatefl and Freed Space Sets shall be identified by the Partition Header Descriptor (4/14.3).

10.1 Space dets

A space set shdll be recorded as gither a Space Table or as a Space Bitmap.

A Space Table|shall be récerded as an ICB hierarchy consisting of indirect entries and unallocated spade entries
(see 4/14.11). The logical/blocks in the space set are all the logical blocks which belong to the extents specified by
the last Space Entry’in‘the Space Table.

A Space Bitmapshattberecordedasa Space Bitmap Descriptorwhich-inctudesarsequenceof rrhitsrecorded in a

single extent, where nis 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 0 is the first byte of the extent. The space set consists of all logical blocks s such that bit s
is ONE.

Note 16- It is preferable that ISO/IEC 13346 support just one type of space set. However, it is anticipated that the unallocated partition space
will be updated fairly often, and that the unallocated partition space will get fragmented. Bitmaps handle the latter case efficiently but are too
expensive for the former case on write-once media. In this case, 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 ICB with direct entries specialised for recording extents of space. It is
expected, but not required, that rewritable media will use space bitmaps and write-once media will use space tables.

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

14
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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:

A Cldg
descr

A Sta
1ISO/I
Entry

Note 17 - Tlhe partition integrity entries provide a standard, portable and convenient way faf ifiplementations to indicate that

has had bg
important t

As an exalf
Integrity Ef
queued wri
specified in
to minimise
Entry perioj

12 Allg

Allocatio

spacq

The contents of an unallocated or unrecorded extent shall be interpreted as all #00 bytes. Allocati

reservati
unavaila

recorJi
allocdted and unrecorded«space,

7

ity Entry, if al

ny, was recorded.

se Integrity Entry may be recorded only after all user data has been completely reg
ptors recorded on the partition conform to this part of ISO/IEC 13346.

ble Integrity Entry may be recorded after all descriptors recorded on the~partition conforn
FC 13346. However, the data in files with a 0, 5, 6, 7 or 9 in the File Typ€ field (see 4/14
describing the file need not have been recorded.

th its data and control structures properly updated. Because of optical medid's-large size and relatively slow accq
b avoid unnecessary consistency checks over a partition or volume.

hple, consider a partition mounted as a file system on a computer, When the first write request for that partition
try is recorded prior to performing the write request. When the pattition is unmounted, a Close Integrity Entry is|
te requests have been performed. Periodically, Stable Integrity Entries may be recorded after bringing up to date
this part of ISO/IEC 13346. Finally, systems, such as file servers, that keep file systems mounted for long perio

the risk of a system failure and the use of lengthy recovery’procedures, might adopt heuristics such as recordi
fically or after some delay after the last write request.

cation descriptors

N descriptors (see 4/14.14) specify the location, length, and type of an extent. The extent’s ty
ed data,
neither allocated ‘nor recorded.

bn of one-gf. more extents for current or future use, guaranteeing its availability for recordin
ble for<any other purpose.

A sequence of allocation descriptors shall be recorded contiguously within a field or an extent.

the last Close

orded and the

N to this part of
6.6) of the File

A modified partition
ss, it is particularly

s issued, an Open
recorded after any
the data structures
is of time and wish
g a Close Integrity

pe is one of

bn refers to the
g and making it

A field or

an extent of a sequence of allocation descriptors shall be terminated by one of

the end of the field,

an allocation descriptor whose Extent Length field is O,

an allocation descriptor identifying a continuation extent in which the recording of the sequence of allocation

descriptors is continued. The continuation extent shall be recorded according to the schema shown in figure 4/7.

15
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[Extent of Allocation Descriptors]{

<Allocation Extent Descriptor>
<allocation descriptor> 1+

Figure 7 - Continuation extent schema

©

ISO/IEC

Allocation descriptors have an associated Information Length, which is the amount of information, in bytes, in the
extent. The Extended Allocation Descriptor, or ext_ad (4/14.14.3), specifies the Information Length as a field; for
all other allocation descriptors, the Information Length shall be the same as the length of the extent.

12.1 Description of Files

The sequence
by a File Tail aq

[File

b
[File

}

LBS denotes th
Tag field (see 4

Note 18 - A sparse|
and recorded exter

13 Recordin

All the descrip

recorded so that the first byte of the descriptor coincides with the first byte of a logical block. All the desd

this part of IS
Descriptor, sha|

The descriptors
restrictions on
be specified in

When the desc|

Df the allocation descriptors describing the extents of a file shall be recorded as a File Body/
cording to the schema shown in figure 4/8.

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

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

Figure 8 - File extents schema

14.6.8).

file, such as a large file with data recorded only at the beginning and the end of the file, might be recorded as tw
ts separated by an unallocated and unrecorded extent.

g of descriptors
fors in this part of ISO/IEC(13346 whose format is specified with Byte Positions (BP)

D/IEC 13346 whose format is specified with Byte Positions (BP), except for the Spac
| have a length nodarger than the size of a logical block.

in this part of\ISO/IEC 13346 whose format is specified with Relative Byte Positions (RBP
vhere they{may be recorded within a logical block, except that their location within a descri
he deseription of the applicable descriptor.

riptors described in this part of ISO/IEC 13346 are recorded in a logical block, all space, if

followed

e logical block size. The type of allocation descriptor,shall be specified by the Flags field in the ICB

0 allocated

shall be
riptors in
b Bitmap

have no
ptor shall

hny, after

the end of the
recorded as all

astdescriptor uptotheendof thetogicat block s Teserved for future stardardisationmand

#00 bytes.

14 File Data Structures

14.1 File Set

Descriptor

shall be

The File Set Descriptor shall identify a set of files and directories and shall be recorded in the format shown in figure

4/9.

16
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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 uUintl6 (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)
A4 % Fite-SetDescriptorNumiber Umt32—(715)
48 64 Logical Volume Identifier Character charspec (1/7.24]
Set
112 128 Logical Volume Identifier dstring \(@/7.2.12
240 64 File Set Character Set charspeec (1/7.2.1
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.p)
416 32 Domain Identifier regid (1/7.4)
448 16 Next Extent long_ad (4/14.14.p)
464 16 System Stream Directory) ICB long_ad (4/14.14.p)
480 32 Reserved #00 bytes
Figure 9 - File Set Descriptor format

14.1.1 Descriptor Tag (BP 0)

The Tag |ldentifier field of the tag (4/7.2) for this descriptor shall contain 256.

14.1.2 Recording Date and Time (BR.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 Naximun Interchange Level (BP 30)

This fiel

shall annr*ify the maximum value that may he Qpprifinr‘l for the Infprrhangn Level field of thi

5 descriptor.

14.1.5 Character Set List (BP 32)

This field shall identify the character sets specified by any field, whose contents are specified to be a charspec
(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.

17
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Note 19 - The Interchange Level, Maximum Interchange Level, Character Set List and Maximum Character Set List fields permit an

implementation to:

O determine whether it can process all of the information in the file set
O restrict 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
O restrict the recording of information in the file set so that all character sets recorded belong to 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)

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

14.1.8 File Se
This field shall
14.1.9 Logical
This field shall

If the volume is
the Descriptor
set described b

14.1.10 Logica
This field shall

If the volume is
the Logical Vol
set described b

14.1.11 File S

This field shall
ISO/IEC 13346

Note 20 - This part]
Volume Identifier G
standard.

14.1.12 File S

This field shall

Descriptor Number (BP 44)

bpecify the assigned file set descriptor number for this descriptor.

VVolume Identifier Character Set (BP 48)

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

recorded according to ISO/IEC 13346-3, the contents of this field shall be identical to the cq
Character Set field of the Logical Volume Descriptor describing:the logical volume on whid
y this File Set Descriptor is recorded.

| Volume Identifier (BP 112)
specify an identification of the logical volume on which the file set is recorded.

recorded according to ISO/IEC 13346-3, the'contents of this field shall be identical to the cd
Lime Identifier field of the Logical Volume Descriptor describing the logical volume on whig
v this File Set Descriptor is recorded:

bt Character Set (BP 240)

specify the d-characters-(1/7.2) allowed in certain fields of descriptors specified by th
which have been specified as containing d-characters.

of ISO/IEC 13346 does not specify the relationship between the contents of the File Set Character Set field and
haracter Set fields or.the relationship of those fields to any other fields specified by this part of ISO/IEC 13346 o

bt [dentifier’ (BP 304)

bpecify an identification of the file set described by this File Set Descriptor.

ntents of
h the file

ntents of
h the file

S part of

the Logical
by another

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.

14.1.14 Abstract File Identifier (BP 368)

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.

18
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Root Directory ICB (BP 400)

ISO/IEC 13346-4:1999(E)

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 shall 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
all #00 bytes, then no such domain is identified. The scope of this regid (1/7.4) shall include all
information recorded in the file set described by this descriptor.

contains

14.1.17

This field
such ext

14.1.18

This field
identified

14.1.19
This field

14.2 Tqg

A Termiri
shall be

1421 @
The Tag

14.2.2 H

Next Extent (BP 448)

shall specify the next extent where File Set Descriptors may be recorded. If the ‘extent's
bnt is specified.

System Stream Directory (BP 464)

shall specify the location of an ICB describing the System Stream, Directory associated
by this File Set Descriptor. If the extent’s length is 0, no such ICB ‘is.specified.

Reserved (BP 480)

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

rminating Descriptor
ating Descriptor may be recorded to terminaté an extent of a File Set Descriptor Sequence
ecorded 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
escriptor Tag (BP,0)
Identifier field of the tag (3/7.2) for this descriptor shall contain 8.

eserved (BP 16)

length is 0, no

with the file set

(see 4/8.3.1). It

This fiel

shall ha racsaervad for future standardisation-and all hvias shall ha set to #00
SHaH-beteser/eatoltdttre-Sstahaalaisatonahaat- By tesSShatBeSetto+Jo-

14.3 Partition Header Descriptor

The Partition Header Descriptor shall specify the Unallocated Space Set, the Freed Space Set, and the Partition
Integrity Table. As specified in 4/3.1, it shall be recorded with the format shown in figure 4/11.
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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 Partition Integrity Table short_ ad (4/14.14.1)

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 gpecify the Unallocated Space Table for this partition (see 4/10). If the extent's lengthtis 0 then no
Unallocated Spjpce Table is specified.
14.3.2 Unallodated Space Bitmap (RBP 8)
This field shall jdentify the extent in which the Unallocated Space Bitmap for this partition(see 4/10) is re¢orded. If
the extent's lenpth is 0, then no Unallocated Space Bitmap is specified.
14.3.3 Partitiop Integrity Table (RBP 16)
This field shall [specify the Partition Integrity Table for this partition (see 4/11). If the extent's length is Of then no
Partition Integrify Table is specified.
14.3.4 Freed $pace Table (RBP 24)
This field shall pecify the Freed Space Table for this partition (see 4/10). If the extent's length is 0, then ho Freed
Space Table is|specified.
14.3.5 Freed $pace Bitmap (RBP 32)
This field shall [identify the extent in which the Freed Space Bitmap for this partition (see 4/10) is recordgd. If the

extent's length
14.3.6 Reserv

This field shall

14.4 File Identifier Descriptor

A File Identifier

s 0, then no Freed Space Bitmap is specified.
bd (RBP 40)

pe reserved for fUture standardisation and all bytes shall be set to #00.

Descriptor shall be recorded in the format shown in figure 4/12.
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RBP Length Name Contents
0 16 Descriptor Tag tag
(4/7.2)(Tag=257)
16 2 File Version Number uintlé (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 (4/14.14.2)
36 2 Length of Implementation Use uintlé (1/7.1.3)
(=L_IU)
38 L_IU Implementation Use bytes
[L_1U+38] L _FI File Identifier d-characters (1/7.2)
[C_FFLC_IU+37] 4 Padding bytes
Figure 12 - File Identifier Descriptor format
14.4.1 Descriptor Tag (RBP 0)

The Tag
14.4.2 H

This field
110327

14.4.3 H

This field

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

ile Version Number (RBP 16)

ile Characteristics (RBP 18)

shall specify certain characteristics of the file as-shown in figure 4/13.

shall specify the file version number of the file specified by the’kile Identifier field as a num
K7 inclusive. The numbers 32 768 to 65 535 inclusive are réserved for future standardisation.

ber in the range
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Bit Interpretation

0 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.

1 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 21 - If the file is a symbolic link (see 4/14.6.6), the Directory bit is set to 0.

2 Petetedt-setto-ON een
deleted; If set to ZERO, shall mean that this File Identifier Descriptor identifies a file thathas
not been deleted.

Note 22 - The Deleted bit allows a file to be deleted from a directory by only rewriting the logicalhlock(s) contaifing
the File Identifier Descriptor. Note that even if the Deleted bit is set to ONE, all the descriptor's fields still neef to
be valid.

3 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 directoryvof 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

4 Metadata: If this File Identifier Descriptor is not in a-Stream directory, this bit shall be sef to
ZERO. If this File Identifier Descriptor is in a stream directory, a value of ZERO shall indicpte
that this stream contains user data. A value of\ONE shall indicate that the stream contgins
implementation use data.

5-7 Shall be reserved for future standardisation and all bits shall be set to ZERO.

Figure 13 - File characteristics

If the Parent bit is set to0 ONE, then the Directory bit shall be set to ONE.
14.4.4 Length of File Identifier (=L<Fl) (RBP 19)

This field shall specify the length/in bytes, of the File Identifier field. If the Parent bit of the File Characterigtics field
is set to ONE, the length of-the File Identifier field shall be 0.

14.4.5 ICB (RBP 20)

This field shall specify the address of an ICB describing the file. If the Delete bit of the File Characteristigs field of
the File Identifier Descriptor is set to ONE, the ICB field may contain all #00 bytes, in which case no ICB is
specified.

14.4.6 Length of Implementation Use (=L_IU) (RBP 36)
This field shall specify the length, in bytes, of the Implementation Use field. L_IU shall be an integral multiple of 4.
14.4.7 Implementation Use (RBP 38)

If L_IU is greater than 0, this field shall specify an identification of an implementation, recorded as a regid (1/7.4)
in the first 32 bytes of this field, which can recognise and act upon the remainder of this field, which shall be
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reserved for implementation use and its contents are not specified by ISO/IEC 13346. The scope of this regid
includes the contents of this descriptor.

Note 23 - The scope of the regid

the file is m

1448 F

This field

odified, particularly if multiple File Identifier Descriptors refer to the file.
ile Identifier (RBP [L_IU+38])

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

14.4.9 Padding (RBP [L_FI+L_1U+38])

This field
145 Al

The Allog

145.1 L
The Tag
145.2 H

This fielg
extent. If

14.5.3 U
This field
14.6 1G

All the e
4/15, foll

shall be 4 x ip((L_FI+L_IU+38+3)/4) — (L_FI+L_IU+38) bytes long and shall contain all #00
ocation Extent Descriptor

ation Extent Descriptor shall be recorded in the format shown in figure 4/14,

pytes.

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 ExtentDescriptor format
escriptor Tag (BP 0)
Identifier field of the tag (4/7.2) for this descriptor shall contain 258.
revious Allocation Extent Location (BR“16)

shall specify the address, within the partition the descriptor is recorded on, of the pre
the extent's length is 0, the:previous allocation extent is not specified.

ength of Allocation Descriptors (=L_AD) (BP 20)
specifies the length; in bytes, of the allocation descriptors recorded after this descriptor.
B Tag

ntries=in. an ICB shall have a common format; a tag (4/7.2), followed by an icbtag as
pwed by a part that is unique to each type of entry and is described in the definition of that e

ntry.

does not include the file; thus file-specific information recorded in this field may become out of date when

/ious allocation

shown in figure
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RBP Length Name Contents

0 4 Prior Recorded Number of Direct Uint32 (1/7.1.5)
Entries

4 2 Strategy Type uintlé (1/7.1.3)
6 2 Strategy Parameter bytes
8 2 Maximum Number of Entries Uintl6 (1/7.1.3)
10 1 Reserved #00 byte
11 1 File Type Uint8 (1/7.1.1)
12 6 Parent ICB Location Ib_addr (4/7.1)
18 2 Flags uintlé (1/7.1.3)

© ISO/IEC

Figure 15 - icbtag

14.6.1 Prior Rg¢corded Number of Direct Entries (RBP 0)

format

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

14.6.2 Strategy Type (RBP 4)

This field shall gpecify the strategy for building the ICB hierarchy of which the ICBNS-a member. The stratggies are
specified by a number as shown in figure 4/16.

Type

Interpretation

w N+ O

5-4 095

4 096-
65 535

The strategy is not specified by this'clause.

The strategy is specified in 4/A:2.
The strategy is specified in 4/A.3.
The strategy is specified«in 4/A.4.
The strategy is specified in 4/A.5.

Reserved for future* standardisation.
The interpretation of the strategy shall be subject to agreement

between the originator and recipient of the medium.

Figure 16 - ICB strategies

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 Maximym Number of Entries (RBP 8)

This field specities the maximum-number of entries, mr\llldlng 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.
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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 Shattmean-thatthe-fileisablockspeciat-device-fite-as—specified-by1SOHEEC9945- 1
Shall mean that the file is a character special device file as (spegified by
ISO/IEC 9945-1
Shall mean that the file is for recording Extended Attributes as described in 4/9.1
Shall mean that the file is a FIFO file as specified by ISO/IEC 9945-1

19 Shall mean that the file shall be interpreted accordingto-the C_ISSOCK file type
identified by ISO/IEC 9945-1

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

1p Shall mean that the file is a symbolic link and that.its content is a pathname ($ee 4/8.7)
for a file or directory

1B Shall mean that the file is a Stream Directory (see 4/9.2)

14-247 Reserved for future standardisation

248-255 Shall be subject to agreement between the originator and recipient of the medlium

The interpretation of the content of files of Filectypes 0 and 5 shall be subject to agreement betwee
ient of the medium.

and recig
14.6.7 H

If the str4
the ICB
IVCB idg

Note 24 - A
14.6.8 H

This field

arent ICB Location (RBP 12)

tegy type is not 4, this field shall specify the location of the ICB which contains an indirect
hat this descriptor is-tecorded in. If the strategy type is 4, this field shall indicate the prev
ntifying this file. Jf this field contains 0, no such ICB is specified.

ny ICB recorded.at logical block 0 in partition reference number 0 cannot be identified by this field.
lags (RBP'18)

shiall specify recording information about the file as shown in figure 4/18.

Figure~17 - File Types

n the originator

entry specifying
ously recorded
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Bit

Interpretation

0-2

10

11

12

13

14-15

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 allocation descriptor describing an extent which starts with the first
byte of the Allocation Descriptors field and has a length, in bytes, recorded in the Length of
Allocation Descriptors field. 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
ZERO. 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, neéed
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
allocation descriptors specifying the file's data may be modified; If set to ONE,.the allocation
descriptors shall not be modified such that either the address of an extent of the filg is
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 be [set
to ZERO in an implementation-dependent manner.

Setuid: This bit shall be interpreted as the S_ISUID bit as spegcified in ISO/IEC 9945-1.
Setgid: This bit shall be interpreted as the S_ISGID bit as'specified in ISO/IEC 9945-1.
Sticky: This bit shall be interpreted as the C_ISVTX hit as specified in ISO/IEC 9945-1.

Contiguous: If set to ZERO, then an extent éf\a file need not begin at the first logical blpck
after the last logical block of the preceding‘extent of the file; If set to ONE, then each extnt
of a file shall begin at the first logical block after the last logical block of the preceding extent
of the file.

System: This bit shall be reserved for implementation use.

Transformed: If set to ZERO;'shall mean that the recorded bytes of the data space of the ffile
are those supplied by thejuser. If set to ONE, shall mean that the bytes supplied by the user
have been transformed.in a 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 [ile
Identifier Descriptors recorded in the directory shall have the same contents of their [File
Identifier\fields. If the file is a directory and the bit is set to ONE, then there may be twd or
more-File Identifier Descriptors recorded in the directory with identical contents of their [File
ldentifier fields.

Streamthisbitis-set to ZERO the fileis-not a-stream I this bitis-setto- ONEthe fileis a
stream identified by one or more File Identifier Descriptors in a stream directory (see 4/9.2).

Note 25 - If a File Entry or Extended File Entry is identified by both a File Identifier Descriptor in a directory and a
File Identifier Descriptor in a stream directory, this bit is set to one.

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

Figure 18 - File characteristics

© ISO/IEC
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14.7 Indirect Entry

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

ISO/IEC 13346-4:1999(E)

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

14.7.1 Descriptor Tag (BP 0)

The Tag |ldentifier field of the tag (4/7.2) for this descriptor shall contain 259.
14.7.2 ICB Tag (BP 16)

The File [Type field of the icbtag  (4/14.6) for this descriptor shall contain 3.
14.7.3 Ipdirect ICB (BP 36)

This field shall specify the address of another ICB.

14.8 Tgrminal Entry

A Terminjal Entry shall be recorded in the format shown in-figure 4/20.

BP Length Nafme Contents
0 16 Descriptor Tag tag (4/7.2) (Tag=260)
16 20 ICB.Tag ichtag (4/14.6) (Type=11)

Figure 20 - Terminal Entry format
14.8.1 Descriptor Tag (BP 0)

The Tag |ldentifier field of thetag (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 File&ntry

The File Entry is a direct entry recorded in an ICB in the format shown in figure 4/21 for File Types 0 and 4-10 as

specified in 4/14.6.6.

Note 26 - A superset of this functionality is provided by the Extended File Entry (see 4/14.17).
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BP Length Name Contents

0 16 Descriptor Tag tag
(4/7.2)(Tag=261)

16 20 ICB Tag icbtag (4/14.6)

36 4 Uid Uint32 (1/7.1.5)

40 4 Gid Uint32 (1/7.1.5)

44 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 Uinted (1/7.1.7)

64 8 Logical Blocks Recorded uinté4 (1/7.1.7)

72 12 Access Date and Time timestamp  (247:3)

84 12 Modification Date and Time timestamp \(1/7.3)

96 12 Attribute Date and Time timestampO (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 uinté4 (1/7.1.7)

168 4 Length of Extended Attributes (=L_EA) Uint32 (1/7.1.5)

172 4 Length of Allocation Descriptors (=L_AD) uint32 (1/7.1.5)

176 L_EA Extended Attribute s bytes

[L_BA+176] L_AD Allocation descriptors bytes

14.9.1 Descrigtor Tag (BP 0)

Figure 21 - File Entryfofmat

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

14.9.2 ICB Tag (BP 16)

The File Type fleld of the icbtag

14.9.3 Uid (BH 36)

This field shall $pecify the user ID;of the owner of the file.

Note 27 - Originating systems that'do not support the notion of user IDs will probably use an arbitrary user ID (and group ID).

historical reasons, |t is recommended such systems do not choose 0 for these IDs.

14.9.4 Gid (BR 40)

(4/14.6).for this descriptor shall be recorded as specified in 4/14.6.6.

For various

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

14.9.5 Permissions (BP 44)

This 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.

The 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 ta"QNE, 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 'set to QNE, 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 net\read the file; If set to QNE, 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 changé attributes of the file.

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

19 Owner: If set to ZERO, shall mean that the user may not execute the file; If set to NE, 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 QNE, shall
mean that the user may. write the file.

1p Owner: If set to ZERQ, shall mean that the user may not read the file; If set to QNE, shall
mean that the usér may read the file.

1B Owner: If sette 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 Ownerxif set to ZERO, shall mean that the user may not delete the file; If set to QNE, shall
meéan that the user may delete the file.

-
LI)I
w
=

Reserved: Shall be set to ZERO.

Figllrp 22 - Allowed access

Note 28 - 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 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.
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14.9.6 File Link Count (BP 48)
This field shall specify the number of File Identifier Descriptors identifying this ICB.

Note 29- 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.

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 Tigld.

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 récords (see 5/9.2.9).

3 Shall mean that the information in the file is a sequence of\variable-length-8 recorfls (see
5/9.2.3.1).

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

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

6 Shall mean that the information in the*file is a sequence of variable-length-32 recorfls (see
5/9.2.3.4).

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 stream-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 5/9.3.8).

12-255 Reseryved 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 O.
14.9.8 Record Display Attributes (BP 51)

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

0 Shall mean that the manner of display of a record is not specified by this field.

1 Shall mean 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
I/9.35.9.

4-235 Reserved for future standardisation.

Figure 24 - Record display characteristics
14.9.9 Record Length (BP 52)

If the Re¢cord Format field contains the number O, the interpretation of\theé Record Length field is subject to
agreement between the originator and recipient of the medium.

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

If the Reford Format field contains a number in the range\3-11 inclusive, the Record Length field ghall specify the
maximur length, in bytes, of a record that may be recofded in the file.

14.9.10 |Information Length (BP 56)

The file gize in bytes. This shall be equal to the"sum of the Information Lengths of the allocation degcriptors for the
body of the file (see 4/8.8.2 and 4/12).

Note 30 - [This is not necessarily the number-of recorded bytes. There may be unrecorded extents or there may be gxt_ad (4/14.14.3)
allocation descriptors.

14.9.11 |Logical Blocks Reearded (BP 64)
The numper of recorded.logical blocks specified by the allocation descriptors for the body of the file (kee 4/12.1).
14.9.12 |Access Date and Time (BP 72)
This fielq shall’specify the most recent date and time of the day of file creation or read access to|the file prior to

recording-thisFile-EntryThis-date-and-time-shallnet be-earlierthan-the File-Greation-Date-andFimel specified in the

File Times Extended Attribute, if any.

Note 31 - 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 intended to reduce updates on write-once media.

14.9.13 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 time shall not be earlier than the File Creation Date and Time specified in the File Times Extended Attribute, if
any.
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14.9.14 Attribute Date and Time (BP 96)
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This field shall specify the most recent date and time of the day of file creation or modification of the attributes of the
file. This date and time shall not be earlier than the File Creation Date and Time specified in the File Times

Extended Attrib

ute, if any.

14.9.15 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. This part of ISO/IEC 13346 does not specify any relationship between the Checkpoint field and the File
Version Number field of the directory descriptor identifying the file.

Note 32 - This fielg
similar to that of t
Number. The motiy
instance). In this si

14.9.16 Exten

This field shall

ICB is specified.

14.9.17 Implementation Identifier (BP 128)

This field shall
Implementation|

then no such implementation is identified. The scope of this regid

specify the con
14.9.18 Uniqu

This field shall
describe the s

14.9.19 Length of Extended Attributes (z=b:EA) (BP 168)

This field shall

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

This field shall

14.9.21 Exten

allows the user to label sequences of instances of a file with a monotonic increasing numeric tag. It has an-in
e File Version Number but is not part of the file's identification and need not have the same value as)the H

uation, the user may simply increment the Checkpoint field when it is appropriate.
led Attribute ICB (BP 112)

specify the ICB describing the extended attribute file for the file. If the extent's length is 0

specify an identification of an implementation which can.recognise and act upon the conte
Use field, if any, of the allocation descriptors for this File Entry. If this field contains all #

ents and attributes of the file described by this‘descriptor.
b |d (BP 160)

specify a numeric identifier for this\file. All File Entries with the same contents of this fi
me file or directory.

bpecify the length, in_bytes, of the Extended Attributes field. L_EA shall be an integral multip

bpecify thellength, in bytes, of the Allocation Descriptors field.

led Attributes (BP 176)

erpretation
ile Version

ation is that the user will often have no control over when an implementation will flush a file to disk (and thus cregting a new

no such

Nts of the
DO bytes,

includes the contents of the descriptors that

eld shall

e of 4.

This field shall

s, b (] (] W ) b L L D i) ('l I - ('l ('l FWa ) - L L
Uliiait dalT TAIETIUCU AllTUUIES SpPalt (SET 4/91) Therecorded—extendedattributes—sthatto

most L_EA bytes and any unused bytes shall be set to #00.

14.9.22 Allocation Descriptors (BP [L_EA+176])

ccupy at

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 O.

14.10 Extended Attributes

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

The 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 (1/7.1.5)

Figure 25 - Extended Attribute Header Descriptor format

14.10.1.1
The Tag
14.10.1.7

This field
extended

14.10.1.3

This fielg
extended

14.10.2

Descriptor Tag (RBP 0)
Identifier field of the tag (4/7.2) for this descriptor shall contain 262.
Implementation Attributes Location (RBP 16)

shall specify the start of the implementation use extended attributes _as ‘a byte offset fron
attributes space in which extended attributes of the current file shalkbe-trecorded.

Application Attributes Location (RBP 20)

shall specify the start of the application use extended attributes as a byte offset from
attributes space in which extended attributes of the cufrent file shall be recorded.

Generic format

An Extended Attribute shall be recorded in the format shown in figure 4/26. The specification for

attribute

14.10.2.1

This field

shall specify the interpretation of the Attribute’ Subtype and Attribute Data fields of the exten
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

Attribute\Fype (RBP 0)

shall_specify the type of the extended attribute.

the start of an

the start of an

each extended
led attribute.

14.10.2.

This field

Attribute Subtype (RBP 4)

shall specify the subtype of the extended attribute.

14.10.2.3 Reserved (RBP 5)

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 33 - It is recommended that the extended attribute length be an integral multiple of 4.
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14.10.2.5 Attribute Data (RBP 12)

The interpretation of this field shall depend on the value of the Attribute Type field.
Note 34 - 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 J{Z?. The
Character Set Information Extended Attribute may be used to specify the coded character sets used-in inferpreting
the contents of the current file.

RBP Length Name Contents
0 4 Attribute Type Uint32. (¢/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 Uint32 (1/7.1.5)
(=ES_L)
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 Attripute Type (RBP 0)

This field shall $pecify 1.

14.10.3.2 Attripute Subtype (RBP 4)

This field shall $pecify 1. All other valuestare reserved for future standardisation.
14.10.3.3 Resgrved (RBP 5)

This field shall be reserved forfuture standardisation and all bytes shall be set to #00.
14.10.3.4 Attripute Length (RBP 8)

This field shall $pécify the length of the entire extended attribute.

Note 35 - It is recommended that the extended attribute length be an integral multiple of 4.
14.10.3.5 Escape Sequences Length (=ES_L) (RBP 12)

This field shall specify the length in bytes of the Escape Sequences field.
14.10.3.6 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 in the Character Set Information field shall instead be recorded in the Escape Sequences field.
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14.10.3.7 Escape Sequences (RBP 17)

This field shall specify one or more escape sequences, control sequences or both escape sequences and control
sequences according to ISO/IEC 2022 and ISO/IEC 6429 that designate and implicitly invoke the coded character
sets to be used 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 field 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 pf1SO 9660 forthe current fite- Tt shaft e Tecorded i the format Showmn i figure 4728:

Note 36 - This extended attribute is an extension of the permissions field in ISO 9660 to allow for the case of writing-inform
eliminates fhe inconsistencies of the specification in 1ISO 9660.

If the user's user ID is the same as the Owner Identification field and the user's group|iD-is the sam
Identification field, the user shall be treated as the owner of the file.

RBP Length Name €ontents
0 4 Attribute Type vint32 (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 Ildentification Uintl6 (1/7.1.3)
16 2 Permission Uintl6 (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-ether values are reserved for future standardisation.
14.10.4.3 Reserved (RBP 5)

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

14.10.4.4 Attribute Length (RBP 8)

htion. In addition, it

e as the Group

This field shall specify the length of the entire extended attribute.
Note 37 - It is recommended that the extended attribute length be an integral multiple of 4.

14.10.4.5 Owner Identification (RBP 12)

This field shall specify as a 16-bit number an identification of the owner of the file who is a member of the group

identified by the Group Identification field of this extended attribute.

If the number in this field is 0, this shall indicate that there is no owner identification specified for
case, the Group ldentification field shall be set to 0.

the file. In this
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14.10.4.6 Group ldentification (RBP 14)
This field shall specify as a 16-bit number an identification of the group of which the owner of the file is a member.

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 to the 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 Owner Identification field shall be set to 0.

14.10.4.7 Permissions (RBP 16)

This field shall ppecify, for certain classes of users, if read, write, execute, and delete access is allowed-fdr the file.
The desired acgess shall be given if at least one of the following conditions is true:

— the user's uger ID is the same as the Owner Identification field and the user's group ID is the same as the Group
Identification field and bits 4-7 allow the desired access,

— bits 12-15 allow the desired access,
- the user's goup ID is the same as the Group Identification field and bits 8-11 allowthe desired access,
— ifthe user's group ID identifies a group of the System class of user and bitsZ0-3 allow the desired access.

The allowed acfess is shown in figure 4/29.
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Bit

Interpretation

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.

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.

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.

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 allowgd by this
bit.

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.

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

If set to ZERO, shall mean that the owner may execute th& Afile. If set to ONE, slall mean
that execute access is not allowed by this bit.

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

If set to ZERO, shall mean that any user whovhas a group ID that is the same as the Group
Identification field may read the file. Ifiset to ONE, shall mean that read accgss is not
allowed by this bit.

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 accgss is not
allowed by this bit.

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

If set to ZERQ; shall 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 accgss is not
allowed by this bit.

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.

If set to ZERO, shall mean that any user may write the file. If set to ONE, shall rhean that

14

15

uuuuu

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.

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
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Note 38 - 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 this part of
ISO/IEC 13346. 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. It is also recommended that the Owner Identification, Group Identification and
Permission fields be mapped to the appropriate fields in the implementation.

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 figurer4+36-

RBP Length Name Contents

0 4 Attribute Type uint32 (1/7.1.5)=5
4 1 Attribute Subtype uint8 (1/7.1.1) =4
5 3 Reserved #00 bytes

8 4 Attribute Length Uint32 (1/7.15

12 4 Data Length(=D_L) Uint32 (1/711.5)

16 4 File Time Existence Uint32\(1/7.1.5)

20 DL File Times bytes

Figure 30 - File Times Extended Attribute-fermat
14.10.5.1 Attripute Type (RBP 0)

This field shall $pecify 5.

14.10.5.2 Attripute Subtype (RBP 4)

This field shall $pecify 1. All other values are reserved-for future standardisation.
14.10.5.3 Resgrved (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 $pecify the length of the entire extended attribute.

Note 39 - It is reconmended that the extended attribute length be an integral multiple of 4.

14.10.5.5 Datd Léngth(=D_L) (RBP 12)

This field shall contain the number of bytes used to record the dates and times specified by the File Time Existence
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 corresponds
to a particular date and time as shown in figure 4/31. 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 4/31 are reserved
for future standardisation and shall be set to ZERO.
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Bit Interpretation
0 File 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. If
the bit is ZERO, the file may be used at once.

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

Figure 31 - File Times
Note 40 - 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 Accegs Date and Time and File Modification Date and Time. Those dates and times are specified in-the File Entry (s¢e 4/14.9.12 and 4/
14.9.13) offthis part of ISO/IEC 13346.

14.10.5.7 File Times (RBP 20)

The datejs and times specified in the File Times Existence field shall besreeorded contiguously in thisffield, each as a
timestan)p  (1/7.3), in ascending order of their bit positions.

14.10.6 |Information Times Extended Attribute

The Infoymation Times Extended Attribute specifies certaindates and times for the information in the|current file and
shall be fecorded 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
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 Information Time Existence| Uint32 (1/7.1.5)
20 D L 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.
14.10.6.3 Reserved (RBP 5)

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

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

Note 41 - It is recommended that the extended attribute length be an integral multiple of 4.
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14.10.6.5 Data Length(=D_L) (RBP 12)
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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
corresponds 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 be 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 timesof ‘the day after which fhe
information in the file may be regarded as obsolete. If the hitis 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 informatjon
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 Infofmation Times (RBP 20)

The dates and
each as a timeg

times specified in the Information-Times Existence field shall be recorded contiguously in
tamp (1/7.3), in ascending-order of their bit positions.

14.10.7 Devicg Specification

The Device Sp
device subject 1

bcification Extended)Attribute shall be recorded in the format shown in figure 4/34. It shall
0 agreement hetween the originator and recipient of the medium.

this field,

Specify a

RBP Length Name Contents
0 4 Attribute Type uUint32 (1/7.1.5) =
12

% T Attribute-Subtype Om8—(/7 =1

5 3 Reserved #00 bytes

8 4 Attribute Length Uint32 1/7.1.5)

12 4 Implementation Use Length uint32 (1/7.1.5)
(=IU_L)

16 4 Major Device Identification uint32 (1/7.1.5)

20 4 Minor Device Identification uint32 (1/7.1.5)

24 IU_L Implementation Use bytes
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14.10.7.1 Attribute Type (RBP 0)

This field shall specify 12.

14.10.7.2 Attribute Subtype (RBP 4)

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

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

14.10.7.4 Attribute Length (RBP 8)

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

Note 42 - I{ is recommended that the extended attribute length be an integral multiple of 4.
14.10.7.% Implementation Use Length (=IU_L) (RBP 12)

This field shall specify the length in bytes of the Implementation Use field.
14.10.7.6¢ Major Device ldentification (RBP 16)

This field may be used to specify a device. The contents of this field shall be subject to agreemgnt between the
originatof and recipient of the medium.

14.10.7.7 Minor Device ldentification (RBP 20)

This field may be used to specify a device. The contents of this field shall be subject to agreemgnt between the
originato[ and recipient of the medium.

14.10.7.8 Implementation Use (RBP 24)

If IU_L ig greater than 0, this field shall;specify an identification of an implementation, recorded as aregid (1/7.4)
in the first 32 bytes of this field,\which can recognise and act upon the remainder of this field, |which shall be
reserved|for implementation use and its contents are not specified by ISO/IEC 13346.

14.10.8 [Implementation(Use Extended Attribute

The Implementation / Use Extended Attribute shall be recorded in the format shown in figure 4/35.

RBP Length Name Contents
0 4 Attribute Type Uint32 (1/7.1.5) =
2048
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 Uint32 (1/7.1.5)
(=IU_L)
16 32 Implementation Identifier regid (1/7.4)
48 U L Implementation Use bytes

Figure 35 - Implementation Use Extended Attribute format
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14.10.8.1 Attribute Type (RBP 0)

This field shall specify 2 048.

14.10.8.2 Attribute Subtype (RBP 4)

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

14.10.8.3 Reserved (RBP 5)

This field shall be reserved for future standardisation and all bytes shall be set to #00.
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14.10.8.4 Attri
This field shall
Note 43 - It is reco
14.10.8.5 Impl
This field shall
14.10.8.6 Impl

This field shall
Implementation|
this regid incl

14.10.8.7 Impl

This field shall
this part of ISO

14.10.9 Applic

The Application

pute Length (RBP 8)

Epecify the length of the entire extended attribute.

nmended that the extended attribute length be an integral multiple of 4.
ementation Use Length (=IU_L) (RBP 12)

Epecify the length of the Implementation Use field.
ementation Identifier (RBP 16)

specify an identification of an implementation which can recognise and act upon the conte
Use field. If this field contains all #00 bytes, then ngsuch implementation is identified. The
Ides the contents of the descriptors that specify the €ontents and attributes of the current fil

Ementation Use (RBP 48)

he reserved for implementation use. Thetinterpretation of the contents of this field is not spg
IEC 13346.

ation Use Extended Attribute

Use Extended Attribute shall be recorded in the format shown in figure 4/36.

nts of the
scope of

a2}

bcified by

RBP Length Name Contents

0 4 Attribute Type uUint32 (1/7.1.5) = 65 536
al I Attribute Subtype Uint8 (1/7.1.1)=1

5 3 Reserved #00 bytes

3 4 Attribute Length Uint32 (1/7.1.5)

12 4 Application Use Length(=AU_L) | Uint32 (1/7.1.5)

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

14.10.9.5 Application Use Length(=AU_L) (RBP 12)

This field shall specify the length of the Application Use field.

14.10.9.4

This field
Applicati
regid i

14.10.9.7

This field
part of IS

14.11 U

An Unall
figure 4/3

Note 45 - This is normally only used for write-once media.

ISO/IEC 13346-4:1999(E)

Application Identifier (RBP 16)

shall specify an identification of an application which can recognise and acthupon the

hcludes the contents of the descriptors that specify the contents and attributes of the curren

Application Use (RBP 48)

O/IEC 13346.
Inallocated Space Entry

bcated Space Entry is a direct entry recorded “within an ICB and shall be recorded in the f
7.

contents of the

bn Use field. If this field contains all #00 bytes, then no such application.isyidentified. The scope of this

file.

shall be reserved for application use. The interpretation of the_¢ontents of this field is not gpecified by this

prmat shown in

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

14.11.1

The Tag

Figure 37 - Unallocated Space Entry format
Descriptor)Tag (BP 0)

Identifier field of the tag (4/7.2) for this descriptor shall contain 263.

14.11.2

ICB Tag (BP 16)

The File Type field of the icbtag  (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

14.11.4

This field

logical block.
Allocation Descriptors (BP 40)

shall contain allocation descriptors.
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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

14.12.1 Descr
The Tag Identif]
14.12.2 Numb
This field shall

14.12.3 Numb

4/38.
BP Length Name Contents
0 16 Descriptor Tag tag
(4/7.2)(Tag=264)
16 4 Number of Bits (=N_BT) uUint32 (1/7.1.5)
20 4 Number of Bytes (=N_B) uUint32 (1/7.1.5)
24 N_B Bitmap bytes

ptor Tag (BP 0)

er of Bits (=N_BT) (BP 16)

Epecify the number of valid bits in the Bitmap field.

er of Bytes (=N_B) (BP 20)

Figure 38 - Space Bitmap Descriptor format

er field of the tag  (4/7.2) for this descriptor shall contain 264.

This field shallf specify the number of bytes in the Bitmap;field. The length of this field shall not be less than

ip(N_BT+7)/8)

14.12.4 Bitma

bytes.

b (BP 24)

This field specifies a bit for each logical block in the partition. The bit for logical block s is bit rem(s,8) in by{e ip(s/8),

where byte 0 is
14.13 Partitig

A Partition Inte
4/39.

the first byte in this field.

n Integrity Entry

prity Entry is a direct entry recorded in an ICB and shall be recorded in the format shown

in figure

BP Length Name Contents
0 16 Descriptor Tag tag (4/7.2) (Tag=265)
16 20 ICB Tag ir*h’rng (A/1A G) (T\J/pp:?)
36 12 Recording Date and timestamp  (1/7.3)

Time

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 Identifier field of the tag (4/7.2) for this descriptor shall contain 265.
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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

This field

14.13.4

This field

Recording Date and Time (BP 36)
shall specify the date and time of the day of recording of this Integrity Entry.

Integrity Type (BP 48)

ISO/IEC 13346-4:1999(E)

14.13.5
This field
14.13.6

This field
Impleme
this regid

14.13.7
This field
14.14 A
14.14.1

The Sho

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
Reserved (BP 49)
shall be reserved for future standardisation and all*‘bytes shall be set to #00.
Implementation Identifier (BP 224)

shall specify an identification of an implementation which can recognise and act upon the

contents of the
. The scope of

13346.

igure 4/41.

ntation Use field. If this field contains*all #00 bytes, then no such implementation is identifie
includes the contents of the, partition associated with this descriptor.
Implementation Use (BP 256)
shall be reserved foriimplementation use. Its content is not specified by this part of ISO/IEQ
llocation desgcriptors
Short Allocation Descriptor
t Allocation Descriptor, designated as short_ad , shall be recorded in the format shown in
RBP Length Name Contents
0 4 Extent Length Uint32 (1/7.1.5)
4 4 Extent Position Uint32 (1/7.1.5)

Figure 41 - short_ad format

14.14.1.1 Extent Length (RBP 0)

The 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 significant bits shall be interpreted as a 2-bit unsigned binary number specifying the type of the extent

45


https://iecnorm.com/api/?name=77248a3526718d419823ed57f1599dc1

ISO/IEC 1334

6-4:1999(E)

©

ISO/IEC

as described in figure 4/42. If the 30 least significant bits are set to ZERO, the 2 most significant bits shall also be

set to ZERO.

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 Exte

This field shall
extent's length

14.14.2 Long

The Long Alloc

14.14.2.1 Extdg
This field shall
14.14.2.2 Extdg

This field shall
this field shall ¢

14.14.2.3 Impl

This field shall

Note 46 - The lon
another).

nt Position (RBP 4)

Epecify the logical block number, within the partition the descriptor is recorded on, of the ext
s 0, no extent is specified and this field shall contain O.

\llocation Descriptor
btion Descriptor, designated by long_ad , shall be recorded in the fetmat shown in figure 4/
RBP Length Name Contents
0 4 Extent Length Uint32 (1/7.1.5)
4 6 Extent Location Ib_addr (4/7.1)
10 6 Implementation Use bytes

Figure 43 - long_ad- format
nt Length (RBP 0)
be recorded as specified in 4/14.14.1. 1%
nt Location (RBP 4)

specify the logical block number of the extent. If the extent's length is 0, no extent is speq
pntain 0.

ementation Use (RBP 10)
pe reservedforiimplementation use. Its content is not specified by this part of ISO/IEC 1334

0_ad (4/24.14.2) is intended for use when the extent's location may be on another partition (either on this|

ent. If the

(13.

ified and

volume or

14.14.3 Extended Allocation Descriptor

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

46

RBP Length Name Contents
0 4 Extent Length uUint32 (1/7.1.5)
4 4 Recorded Length uUint32 (1/7.1.5)
8 4 Information Length uUint32 (1/7.1.5)
12 6 Extent Location Ib_addr (4/7.1)
18 2 Implementation Use bytes

Figure 44 - ext_ad format
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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 most significant bits of this field are reserved for future standardisation and shall be set to ZERO. The 30
least significant bits of this field shall be interpreted as a 30-bit unsigned binary number specifying the number of
bytes recorded in the extent. This may be different from the number of bytes specified in the Extent Length field.

14.14.3.3 Information Length (RBP 8)

This field shall specify how many bytes of information are recorded starting at the first byte of the éxtent identified by
the Extent Location field. This may be different from the value in either the Extent Length field of the Recorded
Length figld.
14.14.3.4 Extent Location (RBP 12)
This fielq shall specify the logical block number of the extent. If the extent's length is 0, no extent iIs specified and
this field shall contain all #00 bytes.
14.14.3.% Implementation Use (RBP 18)
This field shall be reserved for implementation use. Its content is not specified by this part of ISO/IEQ 13346.
Note 47 - The ext_ad (4/14.14.3) is similar to the long_ad (4/14.14.2)"exeept that while Information Length bytes are|represented in the
extent, only Recorded Length bytes have been recorded. (Most likely, asompression algorithm has been applied on the extgnt.) The Recorded
Length allgws implementations to copy files (and their extents) withéut knowing how or why the Recorded Length differs fom the Information
Length.
14.15 Uogical Volume Header Descriptor
The Logikal 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 where this descriptor is recorded).
RBP Length Name Contents
0 8 Unique Id uinté4 (1/7.1.7)
8 24 Reserved #00 bytes

Figure 45 - Logical Volume Header Descriptor format
14.15.1 [Unigug ld (RBP 0)

ecorded on the

This fiel
associated logical volume.

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

Note 48 - 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 record 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.
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14.15.2 Reserved (RBP 8)
This field shall be reserved for future standardisation and all bytes shall contain #00.
14.16 Pathname
14.16.1 Path Component
A Path 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)
This field shall $pecify the component type as shown in figure 4/47.

Type Interpretation

0 Reserved for future standardisation.

1 If L Cl is not 0, the component specifies.the root of a directory hierarchy subject| to
agreement between the originator and recipient of the medium. If L_ClI is 0, this compongnt
shall specify the root of a file system as specified in ISO/IEC 9945-1.

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

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

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

5 The component jidentifies an object, either a file or a directory or an alias, specified by a
descriptor ofthe directory identified by the predecessor component, such that the contentg of
the File~Identifier field of that directory descriptor is identical to the contents of the
Compaonent Identifier field.

6-255 || “‘Reserved for future standardisation.

Figure 47 - Component interpretation

14.16.1.2 Length of Component Identifier (= L_CI) (RBP 1)

If the Component Type field contains 1 or 5, this field shall specify the length in bytes of the Component Identifier
field. If the Component Type field contains 5, L_CI shall be greater than 0. If the Component Type field does not

contain 1 or 5, this field shall contain 0.

14.16.1.3 Component File Version Number (RBP 2)

This field shall specify the file version number of the component as follows.
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