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Foreword

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

the length of the file identifier has been limited to 207, and

the character used for filling byte positions which are specified to be characters is subject to
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h) thelength of a directory identifier has been limited to 207;
— details of modifications for the "Joliet Specification" have been described in Clause B.2;

— various editorial modifications have been made to bring the document in line with current drafting
rules.

Any feedback or questions on this document should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html and
www.iec.ch/national-committees.
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Introduction

In the late 1980s, the compact disk, originally developed for recording music, began to also be used
for recording data, as it could record large amounts of information in a reliable and economic manner.
In addition, due to the feature of read-only medium, it seemed to be particularly suitable for use in
applications such as auditing and legal documents. Therefore, there was an urgent need for stable
standards for structures of the compact disk and of the files recorded thereon.

As a result, methods of “Data mterchange on read-only 120 mm optlcal data disks (CD- ROM]" and

“Volume a
ISO/IEC 1

Since the

include the¢

This docu
recording

149 in 1989 and ISO 9660 in 1988 respectlvely

as

publication of ISO 9660:1988, two Amendments were issued in 2013 and 2020 injorde1 to
"Joliet Specification", which was widely used on PC.

ment has been developed in order to make ISO/IEC 10149 the normative refévence specifyjing
and addressing methods for the compact disk and to consolidate the twg Amendments.
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Information processing — Volume and file structure of CD-
ROM for information interchange

1 Scope

This-decument specifies the volume and file structure of compact discread-only memeory (CH-ROM) for

theg interchange of information between users of information processing systems.

Th]s document specifies:

— | the attributes of the volume and the descriptors recorded on it;
— | the relationship among volumes of a volume set;

— | the placement of the files;

— | the attributes of the files;

— | record structures intended for use in the input or output data streams of an application program
when such data streams are required to be organized as;sets of records;

— | three nested levels of medium interchange;
— | two nested levels of implementation;

— | requirements for the processes which are-provided within information processing systems, to
enable information to be interchanged between different systems, utilizing recorded (JD-ROM as
the medium of interchange; for this purpose, this document specifies the functions to b¢ provided
within systems which are intendedto.originate or receive CD-ROM which conform to this document.

2 | Normative references

The following documents are/referred to in the text in such a way that some or all of thgir content
cofpstitutes requirements of this document. For dated references, only the edition cited applies. For
unglated references, thelatest edition of the referenced document (including any amendments) applies.

ISQ/IEC 646, Information technology — 1SO 7-bit coded character set for information interchange
ISQ/IEC 15393t Information technology — Programming languages — Fortran — Part 1: Base Janguage

ISQ/IEC.2022, Information technology — Character code structure and extension techniques

ISQ/MEC 2375, Information technology — Procedure for registration of escape sequences pnd coded
character sets

ISO/IEC 10149, Information technology — Data interchange on read-only 120 mm optical data disks (CD-
ROM)

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

© ISO/IEC 2023 - All rights reserved 1
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— IEC Electropedia: available at https://www.electropedia.org/

31

application program

program that processes contents of a file (3.7), and may also process selected attribute data relating to
a file or to a volume(s) (3.16) on which a file is recorded

Note 1 to entry: An application program is a specific class of user (3.15), as defined in this document.

3.2
byte
string of ejght binary digits operated upon as a unit

[SOURCE: [SO 7665:1983, 4.3]

3.3
data field
fixed-length field containing data of a sector (3.14)

[SOURCE: [[SO/IEC 9293:1994, 4.2, modified — Preferred term changed from 'data’field of a sector{ to
"data field"]

34
data preparer
person or pther entity which controls the preparation of data to bessecorded on a volume (3.16) group

Note 1 to entry: A data preparer is a specific class of user (3.15) as defined in this document.

3.5
descriptor
structure fontaining descriptive information about a volume (3.16) or a file (3.7)

3.6
extent
set of logidal blocks (3.10), the logical block-ntmbers of which form a continuous ascending sequence

3.7
file
named colllection of information

3.8
file sectidn
part of a file (3.7) that is¢eécorded in any one extent (3.6)

3.9
implementation
set of professes>which enable an information processing system to behave as an originating sysfem
(3.11), or gsrafeceiving system (3.12), or as both types of system

3.10
logical block
group of 2" *+9 pytes (3.2) treated as a logical unit, where n equals 0 or a positive integer

3.11

originating system

information processing system which can create a set of files (3.7) on a volume set (3.17) for a purpose
of data interchange with another system

3.12

receiving system

information processing system which can read a set of files (3.7) from a volume set (3.17) created by
another system for a purpose of data interchange

2 © ISO/IEC 2023 - All rights reserved
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3.13
record
sequence of bytes (3.2) treated as a unit of information

3.14

sector

smallest addressable part of a recorded area on a CD-ROM that can be accessed independently of other
addressable parts of the recorded area

3.15
user
petson or other entity [for example, application program (3.1)] that causes an invocatiof-of services
pravided by implementation (3.9)

3.16
volume
dismountable CD-ROM

3.17
vojume set
collection of one or more volumes (3.16), on which a set of files (3.7) istecorded

4 | Notation

4.1 Decimal and hexadecimal notations
Numbers in decimal notation are represented by décimal digits, namely 0 to 9.

Nupmbers in hexadecimal notation are represented by hexadecimal digits, namely 0 to 9 and A to F,
shgwn in parentheses.

4.2 Other notations

BP byte position within a descriptor, starting with 1

RBP byte positientwithin a descriptor field, starting with 1
ZERO single/bitwith value 0

ONE single bit with value 1

Digit(s) any digit from ZERO to NINE

5 | Conformance

5.1 Conformance of a CD-ROM

A CD-ROM is considered to conform to this document if all information recorded on it conforms
to the requirements of Clauses 7 to 11. A statement of conformance shall identify the lowest level of
interchange to which the contents of the CD-ROM conform.

A prerequisite to such conformance is conformance of the CD-ROM to ISO/IEC 10149.

5.2 Conformance of an information processing system

Aninformation processing system is considered to conform to this documentifit meets the requirements
specified in Clauses 7 to 11 and 13 to 15, either for an originating system, or for a receiving system, or

© ISO/IEC 2023 - All rights reserved 3
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for both types of system. A statement of conformance shall identify which level of these requirements
can be met by the system.

6 Requirements for a medium

The volume and file structure of CD-ROM are specified from the following two perspectives:

— requirements for the medium;

— requirements for systems.

The requi

7 Volu

7.1 Arr

7.1.1 Physical addresses

Each sectd

7.1.2 Lg

The secto
number of
less than,
number of
begin in a
field of the
the volum
physical a
logical sed

Each logic
integers a
sectors, st
which ma
sectors, ed
sector con

7.1.3 Vg

The infory
shall be re

‘ements for the medium are defined and specified in Clauses 7 to 11.

me structure

hngement of data on a CD-ROM

r shall be identified by a unique physical address in accordance-with ISO/IEC 10149.

gical sector

s of a volume shall be organized into logical sectarsyEach logical sector shall consist d
bytes equal to 2 048 or 27, whichever is larger, where n is the largest integer such that 2
or equal to, the number of bytes in the data field.of any sector recorded on the volume. ']

different sector from any other logical sectét and shall begin with the first byte of the d
b sector in which it begins. If the number.of bytes of the data field of each sector recorded
e is less than 2 048, a logical sector, shall comprise more than one sector, and the set of
Hdresses of its constituent sectors:shall form a consecutive ascending sequence. The data
tor shall be recorded in the datafields of its constituent sectors.

hl sector shall be identified by'a unique logical sector number. Logical sector numbers shall
ssigned in an ascending sequience, in order of ascending physical addresses of the constityl
arting with 0 for the logical sector containing the sector having the lowest physical addr
y contain recorded-information. The numbering shall continue through successive log
ch of which begins.with the sector with the next higher physical address than that of the |
stituting the pfevious logical sector.

lume space

hationon a volume shall be recorded in the set of all logical sectors on the volume. This
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bytes in a logical sector shall be referred to as:the logical sector size. Each logical sector shall

ata
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fetxed to as the volume space of the volume.

The bytes in the volume space shall be numbered consecutively. The numbering shall start with 1,
which shall be assigned to the first byte of the first logical sector of the volume space. The numbering
shall continue through successive bytes of the first logical sector, and then through successive bytes of
each successive logical sector, of the volume space.

7.2 Arrangement of the volume space

7.2.1 System area and data area

The volume space shall be divided into a system area and a data area.
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The system area shall occupy the logical sectors with logical sector numbers 0 tol5. The system area
shall be reserved for system use. Its content is not specified by this document.

The data area shall occupy the remaining logical sectors of the volume space.

7.2.2 Logical block

The volume space shall be organized into logical blocks. Each logical block shall consist of 2" * 9 bytes,
where n equals 0 or a positive integer. The number of bytes in a logical block shall be referred to as the
logical block size which shall not be greater than the logical sector size.

Ea¢h logical block shall be identified by a unique logical block number. Logical block numbefs shall be
intpgers assigned in ascending order starting with 0. Logical block number 0 shall be@ssigped to the
loglical block which begins with the first byte of the volume space. Each successive logical blogk number
shall be assigned to the logical block which begins with the byte in the volume-space immediately
following the last byte of the preceding logical block.

7.3 Arrangement of the data area
Fil¢ sections shall be recorded in the data area.

The following types of descriptors shall be recorded in the dataarea to describe the use gf the data
arda:

— | volume descriptors;
— | file descriptors;

— | directory descriptor;
— | path tables.

The volume descriptors shall be recorded'in consecutively numbered logical sectors startinjg with the
loglical sector having logical sector ndmber 16. The logical sectors in the data area shall b¢ available
for|the assignment of volume partitions and the recording of file sections, file descriptors, directory
degcriptors and path tables.

Ea¢h file section shall be reeorded in an extent, and shall be identified by a descriptor in a dirfectory. An
exflended attribute record can be associated with the file section. If present, it shall be recoilded in the
sarpe extent as the assoeiated file section, and shall be identified by the descriptor that identifies the
asqociated file sections Each directory shall be recorded as a file in a single extent, and shall beidentified
by p directory descriptor either in another directory or in a volume descriptor. Each directory shall also
be jdentified by«aTecord in a path table. Each path table shall be identified in a volume descriptor.

Space withinhvthe data area may be assigned to one or more volume partitions. Each volum¢ partition
shall be tecorded in an extent and shall be identified by a volume descriptor.

7.4 ATrrangement of an extent

7.4.1 Extent

An extent shall be a set of logical blocks, the logical block numbers of which form a continuous ascending
sequence.

7.4.2 Mode of recording a file section

A file section, and its associated extended attribute record, if any, shall be recorded in an extent either
in interleaved mode or in non-interleaved mode.
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7.4.3 Interleaved mode

7.4.3.1 File unit

A file unit shall comprise a set of logical blocks that are within an extent and the logical block numbers
of which form a continuous ascending sequence.

When a file section is recorded in interleaved mode, one or more file units, each consisting of the same
number of logical blocks, shall be assigned to the file section within the same extent. The number of
logical blocks in the file unit shall be the assigned file unit size for the file section.

The first 1pgical block of each file unit shall have a logical block number which is the lowest logicalBlpck
number in the logical sector that contains that logical block.

The sequepnce of the file units in an extent shall correspond to the sequence of the logical block numbgrs
of the first logical block of each file unit.

The logicall blocks comprising a file unit assigned to a file section may:
— also epch be assigned to a different file section; and/or

— comprise part of one or more volume partitions.

7.4.3.2 Interleave gap

An interlepve gap shall comprise the set of logical blocks that areswithin an extent and the logical blpck
numbers ¢f which lie between the last logical block number“of a file unit and the first logical blpck
number of the next file unit, if any, in the sequence. All interléave gaps between the file units assigned
to a file s¢ction shall comprise the same number of logical blocks. This number shall be the assigied
interleave|gap size for the file section.

The logicall blocks comprising an interleave gap between the file units assigned to a file section may
— also epch be assigned to a different file section; and/or

— comprise part of one or more volume partitions.

7.4.3.3 Relation of file section/to-file unit

When a flle section is recorded in interleaved mode, the file section, and its associated extended
attribute ffecord, if any, shallbé recorded over the sequence of file units assigned to the file section.

7.4.3.4 Recordingofan extended attribute record

If an exterlded attribute record is recorded, it shall be recorded in the first file unit of the sequence. The
recording|shall'begin at the first byte of the first logical block of the file unit. It shall continue throygh
successivg bytes of that logical block, and then through successive bytes of successive logical blocks, if
any, of the Tife unit, until all of the extended attribute record Is recorded.

The assigned extended attribute record length shall be equal to the assigned file unit size.

7.4.3.5 Recording of a file section

The successive parts, if any, of the file section shall be recorded in successive file units, starting from
the second file unit in the sequence if an extended attribute record is recorded, and starting from the
first file unit in the sequence if no extended attribute record is recorded.
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7.4.3.6 Data space

The set of file units in which the successive parts of the file section are recorded shall be the data space
of the file section.

The bytes in the data space shall be numbered consecutively. The numbering shall start from 1 which
shall be assigned to the first byte of the first logical block of the first file unit, if any, of the data space.
The numbering shall continue through successive bytes of that logical block, then through successive
bytes of each successive logical block, if any, of the first file unit, and then through successive bytes of
the logical block(s) of each successive file unit, if any, assigned to the file section.

The numbering shall end with a number equal to the number of bytes in which the file|section is
redorded in the data space, or this number shall equal zero if there are no bytes of the file tT¢corded in
thg data space.

7.4.4 Non-interleaved mode

7.4.4.1 General

Wlen a file section is recorded in non-interleaved mode, the file sectioh and its associated extended
attribute record, if any, shall be recorded over the sequence of logical'blocks in an extent.

7.4.4.2 Recording of an extended attribute record

If gn extended attribute record is recorded, it shall be recorded over one or more logical hlocks, the
logiical block numbers of which form a continuous ascending sequence. The recording shall bggin at the
firgt byte of the first logical block of the extent. It shall-continue through successive bytes of that logical
block, and then through successive bytes of successive logical blocks, if any, of the extent, untjl all of the
exflended attribute record is recorded.

The number of logical blocks over which théextended attribute record is recorded shall be the assigned
exflended attribute record length for the(file section.

The logical blocks comprising an extended attribute record assigned to a file section may:
— | also each be assigned to a‘different file section; and/or

— | comprise part of one or.more volume partitions.

7.4.4.3 Recordingofa file section

The file section’shall be recorded over zero or more logical blocks, the logical block numberss of which
forim a continuous ascending sequence. If no extended attribute record is recorded, the seqyence shall
start with the first logical block of the extent. If an extended attribute record is recorded, the sequence
sh3ll startwith the first logical block, if any, immediately following the last logical block over|which the
extlended attribute record is recorded.

7.4.4.4 Data space
The set of logical blocks over which the file section is recorded shall be the data space of the file section.

The bytes in the data space shall be numbered consecutively. The numbering shall start from 1 which
shall be assigned to the first byte of the first logical block, if any, of the data space. The numbering
shall continue through successive bytes of that logical block, and then through successive bytes of each
successive logical block, if any, of the data space.

The numbering shall end with a number equal to the number of bytes in which the file section is
recorded in the data space; or this number shall equal zero if there are no bytes of the file recorded in
the data space.
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7.4.5 Data length of a file section

The data length of a file section shall be the number of bytes in which the file section is recorded in the
data space. If this number is less than the number of bytes in the data space, then any remaining bytes
in the data space shall be ignored in interchange.

7.4.6 Relation of extended attribute record to file section

An extended attribute record may be associated with a file section. If present, the extended attribute
record shall identify certain attributes of the file of which the file section forms a part.
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f those attributes shall apply to all file sections of a file that contains records according
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h with each of the file sections of the file.
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hall consist of one or more*file sections. Each file section of a file shall be identified b
he same directory. The'sequence of the file sections of a file shall be identified by the orde
ponding records in the)directory.

on may be partef more than one file and may occur more than once in the same file. A
y be identified\by more than one record in the same or a different directory.

d on the*same volume.

7.5.2 Numbering of bytes in a file
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gh successive bytes of successive logical blocks, if any;. of the extent, until all of the volume
{s recorded. The first logical block of each volume pdttition shall have a logical block num
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er of logical blocks over which the volume partition is recorded shall be the assigned volume

Wy a
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file

pction of@file may be recorded on a different volume. More than one file section of a file may

The bytes comprising a file shall be numbered consecutively. The numbering shall start from 1 which
shall be assigned to the first byte of the first file section, if any. The numbering shall continue through
successive bytes of that file section, and then through successive bytes of each successive file section, if
any, of the file.

The numbering shall end with a number equal to the sum of the number of bytes in all file sections of
the file.

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=845f93f3bdda10eeaada12400e16316e

ISO/IEC 9660:2023(E)

7.5.3 Contents of a file

The information in a file shall be interpreted according to the relevant standards for the coded
representation of information.

NOTE The identification of these standards is the subject of an agreement between the originator and the
recipient of the file.

7.5.4 Associated file

has been

ation and
be 8.4). All

lumes, the
at has the

Ea¢h volume of a volume set shall contain a description of\all the directories and files that ar¢ recorded
on [those volumes the sequence numbers of which are less than, or equal to, the assigned voluine set size
of the volume.

Su¢h description recorded on a volume shall supersede the description recorded on any volyime of the
volume set having a lower assigned volume set'size.

The logical block size shall be the same-for all volumes of a volume set.
7.7 Volume descriptors

7.1.1 General

A volume descriptor shall’lbe one of the following types:
— | primary volumg.descriptor;

— | supplementary volume descriptor;

— | enhanced volume descriptor;

— | ¥elume partition descriptor;

— bootrecord;

— volume descriptor set terminator.

7.7.2 Volume descriptor set

A volume descriptor set shall be a sequence of volume descriptors recorded in consecutively numbered
logical sectors starting with the logical sector number 16. Each successive volume descriptor shall be
recorded in the logical sector with the next higher logical sector number than that of the logical sector
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in which the previous volume descriptor is recorded. The sequence shall consist of two or more volume
descriptors consecutively recorded as follows.

a) The sequence shall contain one primary volume descriptor (see 9.4) recorded at least once.

— The primary volume descriptor shall describe the volume space, and identify the attributes of
the volume, the locations of a root directory and of a group of path tables, and the number of
volumes in the volume set.

b) The sequence may contain zero or more supplementary volume descriptors (see 9.5) each recorded
at least once.

— Alsupplementary volume descriptor shall describe the volume space, and identify the attribultes
of the volume, the locations of a root directory and of a group of path tables, and the ntumber of
volumes in the volume set. It shall also identify the coded graphic character sets@sed within
sglected fields of this descriptor, and of the fields in associated file descripters, directpry
d¢scriptors and path tables.

c¢) The s¢quence may contain zero or more enhanced volume descriptors (see.9/5) each recorded at
least ¢nce.

— Ap enhanced volume descriptor shall describe the volume space, andidentify the attributes of
the volume, the locations of aroot directory and of group path tables, and the number of volurhes
in the volume set. It shall also identify the coded graphic chafacter sets used within selecfed
fields of this descriptor, and of the fields in associated file descriptors, directory descriptprs
and path tables.

d) The s¢quence may contain zero or more volume partitiodescriptors (see 9.6).

— A|volume partition descriptor shall identify a wolume partition within the volume space,|its
position and size, and its attributes.

e) The s¢quence may contain zero or more boot.reécords (see 9.2).

— Alboot record shall contain infopmation which may be used to achieve a specific state ip a
rgceiving system or an application-program.

f) The sgquence shall be terminated\by the recording of one or more volume descriptor set terminatprs
(see 913).

7.8 Directory structure
7.8.1 Directory

7.8.1.1 (eneral

A directotfyCshall be recorded as a file containing a set of records each of which identifies a file sectjon
or anotherdirectory. A directory shall not be recorded as an associated fite, shall not be recorded in
interleaved mode and shall consist of only one file section.

The identification of a file shall be different from the identification of any other file (unless the file is
an associated file; see 7.5.3) or of any directory identified in the same directory. The identification of a
directory shall be different from the identification of any file or of any other directory identified in the
same directory.

The first logical block of the extent in which a directory is recorded shall have a logical block number
which is the lowest logical block number in the logical sector that contains that logical block.
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7.8.1.2 Directory record

A directory record shall contain:

information to locate a file section;
information to locate any extended attribute record associated with the file section;
the identification of the file;

certain attributes of the file;
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certain attributes of the file section.

e first or only directory record recorded in a logical sector shall begin at the firstbyte
a field of that logical sector. Each subsequent directory record recorded in that\ogical s
rin at the byte immediately following the last byte of the preceding directory secord in t
tor. Each directory record shall end in the logical sector in which it begins:“Unused byte
br the last directory record in a logical sector shall be set to (00).

.1.3 Order of directory records

e records in a directory shall be ordered according to 10.3.

.1.4 Directory length
e length of a directory shall be the sum of:
the lengths of all directory records in the directory;

the number of unused byte positions after.the last directory record in all logical sectors in
directory is recorded.

.2 Directory hierarchy

.2.1 General
irectory hierarchy shall'be-a set of directories related to each other as follows.

The root of the hierarchy, called the root directory, shall be a directory identified in
volume descriptor, supplementary volume descriptor or enhanced volume descriptor.

Each directory, other than the root directory, shall be identified by a record in another d

A directory identifying another directory shall be called the parent directory of the
directory. Each directory shall contain a record which identifies its parent directory
directories may have the same parent directory.

f the first
pctor shall
hat logical
positions

which the

A primary

rectory.

identified
Different

A hierarchical relationship shall exist between the root directory and all other directories as shown

in Figure 1.
ROOT
VRN
SUB 1 SUB 2
N

SUB 3

Figure 1 — Example of directory hierarchy

© ISO/IEC 2023 - All rights reserved

11


https://standardsiso.com/api/?name=845f93f3bdda10eeaada12400e16316e

ISO/IEC 9660:2023(E)

— The hierarchy shall consist of a number of levels (i.e. for n levels: level 1, level 2, ..., level n). The r
directory shall be the only directory at level 1 of the hierarchy.

— Ifadirectory is at level m of the hierarchy, its parent directory shall be at level (m - 1). The par
directory of the root directory shall be the root directory.

7.8.2.2 Depth of directory hierarchy

For a directory hierarchy identified in a primary volume descriptor or in a supplementary volu

oot

ent

me

descriptor, the number of levels in the hierarchy shall not exceed eight. For a directory hierarchy
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addition, fpr each file recorded, the sum of the following shall not exceed 255:
— the length of the file identifier (see 8.5.2);
— the length of the directory identifiers (see 8.6) of all relevant directories;

— the nymber of relevant directories.

7.8.2.3 dentification of directories

For a root|directory:

— the figst directory record of the root directory shall describe the root directory and shall hayj
directory identifier consisting of a single (00) byte;

ond directory record of the root directory shall deseribe the root directory and shall hay
directory identifier consisting of a single (01) byte;

— adireftory record describing the root directory shall'be contained in the root directory field of

volume descriptor that identifies the directory hierarchy.
For each directory other than the root directory:

— the figst directory record of the directory shall describe that directory and shall have a direct
identifier consisting of a single (00) byte;

ond directory record of the directory shall describe the parent directory for that direct
and shall have a directory identifier consisting of a single (01) byte;

— adireftory record in its.parent directory shall describe the directory.

7.8.3 Relation of directory hierarchies
One or more directopy hierarchies shall be recorded on a volume.

A directorjy hierarchy shall be identified in the primary volume descriptor.

In

ea

the

DIy

bry

Each additiomatdirectory tiferarchy shatt-be tdentified T a Suppiementary VOltume aescriptor or
enhanced volume descriptor.

an

The directories within each hierarchy shall identify zero or more of the files that are recorded in those
volumes, the sequence numbers of which are less than, or equal to, the assigned volume set size of the

volume.

A directory shall not be a part of more than one directory hierarchy.
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7.9 Path table

7.9.1 General

A path table recorded on a volume of a volume set shall contain a set of records describing a directory
hierarchy for those volumes of the volume set for which the sequence numbers are less than, or equal
to, the assigned volume set size of the volume.

For each directory in the directory hierarchy other than the root directory, the path table shall contain
arecord which identifies the directory, its parent directory and its location. The records in a path table
- - i o ol o - . — - : _—— - directory

percd d & O . OI'C Dd dD d oS % 00

The directory number of a directory shall be the ordinal number of the path table record that identifies
thd directory.

7.9.2 Order of path table records
The records in a path table shall be ordered by the following criteria in descending order of significance:
— | in ascending order according to the level in the directory hierarchy;

— | in ascending order according to the directory number of/the parent directory of the|directory
identified by the record;

— | in ascending order according to the relative value.of the directory identifier field in the record,
where the directory identifiers shall be valued asfollows.

— If two directory identifiers do not containl the same number of byte positions, the shorter
directory identifier shall be treated ascf it were padded on the right with all padding bytes set
to filler (see 8.4.3.2), and as if both direéctory identifiers contained the identical number of byte
positions;

— After any padding necessary:to treat the directory identifiers as if they were of equal length,
the characters in the corresponding byte positions (starting with the first position) of the
directory identifiers are.compared until a byte position is found that does not contain the same
character in both directory identifiers. The greater directory identifier is the one thgt contains
the character with the higher code position value in the coded graphic character sdts used to
interpret the diréctory identifier of the path table record.

7.9.3 Path tablegroup
A path table shall be either a type L path table or a type M path table.

In & type L path table, a numerical value shall be recorded according to 8.2.2 if represented ps a 16-bit
numbér and according to 8.3.2 if represented as a 32-bit number.

In atype M path table, a numerical value shall be recorded according to 8.2.3 if represented as a 16-bit
number and according to 8.3.3 if represented as a 32-bit number.

A path table group shall comprise one or two identical type L path tables and one or two identical type
M path tables.

7.9.4 Recorded occurrences of the path table

One or more path table groups shall be recorded on a volume. The primary volume descriptor shall
identify the size and locations of the constituent path tables of a path table group. These path tables
shall identify the directories in the directory hierarchy which is identified by the primary volume
descriptor.
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For each additional directory hierarchy recorded on a volume, an additional path table group shall be
recorded on the volume. For each such path table group, the corresponding supplementary volume
descriptor shall identify the size and locations of its constituent path tables. These path tables shall

identify the directories in the corresponding directory hierarchy.

7.9.5 Consistency of path tables between volumes of a volume group

7.9.5.1 Contents of path tables identified in a primary volume descriptor

The contents of a type L path table identified in a primary volume descriptor shall be identical to the
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f any other type L path table identified in a primary volume descriptor on a volume of
fne group.

hts of a type M path table identified in a primary volume descriptor shall be identical to
f any other type M path table identified in a primary volume descriptor on a volume of
e group.

Contents of path tables identified in a supplementary volume descriptor

hts of a type L path table identified in a supplementary volume déescriptor shall be identi
fents of any other type L path table identified in a supplementaty volume descriptor, hav|
olume set identification and identifying the same coded graphic character sets for use wit
bscriptor fields (see 8.4), on a volume of the same volume-group.

hts of a type M path table identified in a supplementary volume descriptor shall be identi
Lents of any other type M path table identified in a-supplementary volume descriptor, hav|
olume set identification and identifying the same coded graphic character sets for use wit
bscriptor fields (see 8.4), on a volume of the same volume group.
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hation in a file may be organized as a set of records according to 7.10.

7.10.2 Characteristics

A record shall be a sequence 6fbytes treated as a unit of information.

The length of a record shall be the number of bytes in the record.

A record shall be ejther a fixed-length record or a variable-length record.

All recordp in atfile shall be either fixed-length records or variable-length records.
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7.10.3.1 Contents of an MDU

A measured data unit shall contain either a fixed-length record or a variable-length record. An MDU
shall comprise an even number of bytes.

7.10.3.2 Relationship to file

Each MDU shall comprise a set of successive bytes of the file. The first or only MDU shall begin at the
first byte of the file. Each successive MDU shall begin at the byte in the file immediately following the
last byte of the preceding MDU.
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7.10.4 Fixed-length records

A fixed-length record shall be a record contained in a file that is assigned to contain records that must
have the same length.

A fixed-length record shall be contained in an MDU. The MDU shall consist of the fixed-length record,
immediately followed by a (00) byte if necessary to give the MDU an even length.

The minimum assigned length of a fixed-length record shall be 1.

7.10.5 Vnriahlp-lpngfh records

A vjariable-length record shall be a record contained in a file that is assigned to contain recérdis that may
haye different lengths. The value recorded in the record format field of an extended attyibute|record for
a file containing variable-length records shall contain the same value as that regorded in the record
forimat field of any other extended attribute record of that same file.

A vjariable-length record shall be contained in an MDU. The MDU shall congist.of a record coftrol word
(RC€W) immediately followed by the variable-length record, immediately*followed by a (00) byte if
neg¢essary to give the MDU an even length.

The RCW shall specify as a 16-bit number the length of the record. The'RCW shall be recorded|according
to:

— | 8.2.2, if the value in the record format field of the extendéed attribute record associated wijith the file
section is 2; or

— | 8.2.3,if the value in the record format field of the @xtended attribute record associated wiith the file
section is 3.

A maximum record length shall be assigned:fer a file. The length of any record in the fil¢ shall not
exdeed this value. The assigned maximum record length shall be in the range 1 to 32 767.

The minimum length of a variable-lengthrecord shall be 0.

8 | Recording of descriptor fields
8.1 8-bit numericalvalues

8.1.1 General

A njumerical value represented in binary notation by an 8-bit number shall be recorded in 4 field of a
degcriptor inn'pne of the following two formats. The applicable format is specified in the desgription of
theg descriptor fields.

8.1.20 8-bit unsigned numerical values

An unsigned numerical value shall be represented in binary notation by an 8-bit number recorded in a
one-byte field.

8.1.3 8-bit signed numerical values

A signed numerical value shall be represented in binary notation by an 8-bit two's complement number
recorded in a one-byte field.
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8.2 16-bit numerical value

8.2.1 General

A numerical value represented in binary notation by a 16-bit number shall be recorded in a field of a
descriptor in one of the following three formats. The applicable format is specified in the description of
the descriptor fields.

8.2.2 Least significant byte first

A numerid
byte field

EXAMPLE
(34 12).

823 M

A numerid
byte field

EXAMPLE
(12 34).

al value represented by the hexadecimal representation (wx yz) shall be recorded in a-tv
hs (yz wx).

The decimal number 4 660 has (12 34) as its hexadecimal representation and is~recorded

pst significant byte first

al value represented by the hexadecimal representation (wx yz) shallybe recorded in a ty
hs (Wx yz).

The decimal number 4 660 has (12 34) as its hexadecimal representation and is recorded

8.2.4 Both-byte orders

A numerid
byte field

EXAMPLE
(34121273

8.3 32-

8.3.1 Gq

A numerid
descriptoq
the descri

8.3.2 Lg

A numeric
four-byte

EXAMPLE

hs (yz wx wx yz).

The decimal number 4 660 has (12 34) as“its hexadecimal representation and is recorded
4).

bit numerical value

rneral

al value represented in_ binary notation by a 32-bit number shall be recorded in a field
ptor fields.

ast significant-byte first

al value'represented by the hexadecimal representation (st uv wx yz) shall be recorded i
field as(yz wx uv st).

The decimal number 305 419 896 has (12 34 56 78) as its hexadecimal representation an

as

as

al value represented by the hexadecimal representation (wx yz) shall be recorded in a four-

as

fa

in one of the following three formats. The applicable format is specified in the description of

na

1 is

recorded as (78 56 34 1ZJ.

8.3.3 Most significant byte first

A numerical value represented by the hexadecimal representation (st uv wx yz) shall be recorded in a
four-byte field as (st uv wx yz).

EXAMPLE

16

The decimal number 305 419 896 has (12 34 56 78) as its hexadecimal representation and is
recorded as (12 34 56 78).
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8.3.4 Both-byte orders

A numerical value represented by the hexadecimal representation (st uv wx yz) shall be recorded in an
eight-byte field as (yz wx uv st st uv wx yz).

EXAMPLE The decimal number 305 419 896 has (12 34 56 78) as its hexadecimal representation and is
recorded as (78 56 34 12 12 34 56 78).

8.4 Character sets and coding

8.4.T d-characters and a-characters

Ex¢ept as specified in 8.4.4, the characters in the descriptors shall be coded accordingte”ISP/IEC 646
(sep Annex A).

The 37 characters in the following positions of the International Reference Version (IRV) are referred
to as d-characters (See A.2 for further details):

3/0 to 3/9
4/1to 5/10
5/15

The 57 characters in the following positions of the IRV afe Yeferred to as a-characters (See A.3 for
funther details):

2/0to 2/2
2/5to 2/15
3/0 to 3/15
4/1to 4/15
5/0 to 5/10
5/15

The applicable set of characters is specified in the description of the descriptor fields.
8.4.2 c-characters

8.4.2.1 General

The chardcters of the coded graphic character sets identified by the escape sequences in a supplementary
Volrme descriptor are referred to as c-characters.

8.4.2.2 al-characters

A subset of the c-characters is referred to as al-characters. This subset shall be subject to agreement
between the originator and the recipient of the volume.

8.4.2.3 d1-characters

A subset of the al-characters is referred to as d1-characters. This subset shall be subject to agreement
between the originator and the recipient of the volume.
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8.4.3 Separators and filler

8.4.3.1 Separators

The characters separating the components of a file identifier within a directory hierarchy that is

identified

in a primary volume descriptor or in a supplementary volume descriptor shall be:

— separator 1 represented by the bit combination (2E);

— separator 2 represented by the bit combination (3B).

A file idenftifier within a directory hierarchy that is identified in an enhanced volume descriptor shall

not be sep

Separator
enhanced

8.4.3.2

prated into components.

5 are not specified for a file identifier within a directory hierarchy that is identified in
volume descriptor.

Filler

The character filling any byte position which is specified by this document.to be characters shall

referred t

Within a
descriptoq

Within a v
be subject]

8.4.4 Us

b as filler.

the bit combination of filler shall be (20).

to agreement between the originator and the recipient of the volume.

e of characters in descriptor fields

The chara
specified i

direc
path t

exten

!

cters in the fields of the following deseriptors shall be a-characters or d-characters
Clause 10:

ry records within a directory hierarchy identified in a primary volume descriptor;
able records within a path table group identified in a primary volume descriptor;

led attribute records identified in a directory of a directory hierarchy that is identified i

prim

ry volume descriptor.

supplementary volume descriptor.

an

be

volume that is identified by a primary volume descriptor/or-by a supplementary volume

olume that is identified by an enhanced volume descriptor, the bit combination of filler shall

as

n a

The character in the fields of the following descriptors is the subject of an agreement between the
originator and the recipient of the volume:

patht

able records within a path table group identified in an enhanced volume descriptor;

enhanced volume descriptor.

18

directory records within a directory hierarchy that is identified in an enhanced volume descriptor;

extended attribute records identified in a directory of a directory hierarchy that is identified in an
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8.4.5 Justification of characters

In each fixed-length field, the content of which is specified by this document to be characters, the
characters shall be left-justified and any remaining byte positions on the right shall be set to filler.

8.5 File identifier

8.5.1 File identifier format

A file identifier shall consist of the following sequence:

Wi
vol

file name: a sequence of zero or more d-characters or d1-characters;
separator 1;

file name extension: a sequence of zero or more d-characters or d1-charactets;
separator 2;

file version number: Digits representing a number from 1 to 32 767

fhin a directory hierarchy that is identified in a primary volume descriptor or in a supp
jume descriptor, this sequence shall meet the following requirements:

if no characters are specified for the file name, then thefilé name extension shall consist
one character;

if no characters are specified for the file name extension, then the file name shall consisf]
one character;

the sum of the following shall not exceed 30:
— ifthere is a file name, the length ofthe file name,

— if there is a file name extension, the length of the file name extension.

ithin a directory hierarchy that-is identified in an enhanced volume descriptor, this sequ

melet the following requirements:

Wi

the length of file name shall not exceed 207;
no separators are.specified;

no file nam@extension is present;

no filewersion number is present.

Lhin a(directory hierarchy that is identified in an enhanced volume descriptor, a file iden

lementary

of at least

of at least

ence shall

tifier shall

not bespecified as certain character sequences. These sequences shall be subject to agreemer
the originator and recipient of the volume.

NO

tbetween

TE 207 (the maximum length of the file name) is 254 (the maximum directory record length),

subtracted

by 33 (the minimum length of directory record excluding the file identifier) and by 14 (the CD-ROM XA system
use extension information). See Reference [3].

8.5.2 File identifier length

The length of the file identifier shall be the sum of the following:

if there is a file name, the length of the file name;

if there is a file name extension, the length of the file name extension;
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— if there is a file version number, the number of digits in the file version number;

— if separators are specified, 2 (the number of separators).

8.6 Directory identifier

8.6.1 Directory identifier format

A directory identifier shall consist of a sequence of one or more d-characters or d1-characters (see
8.4.4), except as specified in 8.6.2.

Within a ¥
of charact
between t

8.6.2 R
The root d

As specifi
byte.

8.6.3 Di

Within a (¢
volume d¢

Within a
directory

9 Volu
9.1 For

9.1.1 Gq

olume identified by an enhanced volume descriptor, a directory identifier can be a seque
ers rather than d-characters or d1-characters. The sequence shall be subject to agreem
he originator and recipient of the volume.

eserved directory identifiers
irectory shall be identified by a directory identifier consisting of a single (00) byte.

bd in 7.8.2.2, certain directory identifiers shall consist of a single-{00) byte or a single (

rectory identifier length

lirectory hierarchy that is identified in a primary volume descriptor or in a supplement
scriptor, the length of a directory identifier shall not eXceed 31.

directory hierarchy that is identified in an enhianced volume descriptor, the length g
dentifier shall not exceed 207.

me descriptors

mat of a volume descriptor.

rneral

1ce
ent

D1)

hry

The volunme descriptors shall-identify the volume, the partitions recorded on the volume, the volume

creator(s)
of the star

certain attributes.ef the volume, the location of other recorded descriptors and the vers
dard which applies to the volume descriptor, as shown in Table 1.

Table 1 — Volume descriptor

ion

BP Field name Content
1 Volume descriptor type Numerical value
2to6 Standard identifier CD001
7 Volume descriptor version Numerical value
(Depends on (Depends on
8102048 volume descriptor type) volume descriptor type)

9.1.2 Volume descriptor type (BP 1)

This field shall specify as an 8-bit number the volume descriptor type:

— number 0 shall mean that the volume descriptor is a boot record;

— number 1 shall mean that the volume descriptor is a primary volume descriptor;

20
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number 2 shall mean that the volume descriptor is a supplementary volume descriptor or an

enhanced volume descriptor;
number 3 shall mean that the volume descriptor is a volume partition descriptor;

numbers 4 to 254 are reserved for future standardization;

number 255 shall mean that the volume descriptor is a volume descriptor set terminator.

This field shall be recorded according to 8.1.2.

9.1
Th
Th

9.1
Th

Th
tyq

Th

9.1

Th
tyq

9.2

Th
res
as

.3 Standard identifier (BP 2 to 6)
s field shall specify an identification of this document.

b characters in this field shall be CD0O01.

.4 Volume descriptor version (BP 7)
s field shall specify as an 8-bit number the version of the specificatignyof the volume desct

b content and the interpretation of this field shall depend on the“content of the volume
e field.

s field shall be recorded according to 8.1.2.

.5 Depends on volume descriptor type (BP 8 to'2:048)

b content and the interpretation of this field shall depend on the content of the volume
e field.

Boot record

.1 General

erved for boot system usé.in the boot record, and shall contain information which is used
becific state for a system-or for an application, as shown in Table 2.

Table 2 — Boot record

iptor.

descriptor

descriptor

e boot record shall identifya system which can recognize and act upon the content of the field

to achieve

BP Field name Content
1 Volume descriptor type Numerical value
2to6 Standard identifier CD001
7 Volume descriptor version Numerical value
8+039 Bootsystemidentifier acharacters
40to 71 Boot identifier a-characters
72to 2048 Boot system use Not specified

9.2.2 Volume descriptor type (BP 1)

This field shall specify an 8-bit number indicating that the volume descriptor is a boot record.

The number in this field shall be 0.

This field shall be recorded according to 8.1.2.
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9.2.3 Standard identifier (BP 2 to 6)
This field shall specify an identification of this document.

The characters in this field shall be CD0OI.

9.2.4 Volume descriptor version (BP 7)
This field shall specify as an 8-bit number the version of the specification of the boot record structure.

1 shall indicate the structure of this document.

This field shall be recorded according to 8.1.2.

9.2.5 Boot system identifier (BP 8 to 39)

This field $hall specify an identification of a system which can recognize and act upon the content of the
boot identjifier and boot system use fields in the boot record.

The charafters in this field shall be a-characters.

9.2.6 Bootidentifier (BP 40 to 71)

This field phall specify an identification of the boot system specified.in the boot system use field of the
boot recoid.

The charafters in this field shall be a-characters.

9.2.7 Bgot system use (BP 72 to 2 048)

This field shall be reserved for boot system use. Its contents are not specified by this document.
9.3 Volume descriptor set terminator.

9.3.1 General

The recorded set of volume deseriptors shall be terminated by a sequence of one or more volume
descripto set terminators as shewn in Table 3.

Table 3 — Volume descriptor set terminator

BP Field name Content
1 Volume descriptor type Numerical value
2 to6 Standard identifier CD001
7 Volume descriptor version Numerical value
(Reserved for
8102048 future standardization) (00) bytes

9.3.2 Volume descriptor type (BP 1)

This field shall specify an 8-bit number indicating that the volume descriptor is a volume descriptor set
terminator.

The number in this field shall be 255.
This field shall be recorded according to 8.1.2.
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9.3.3 Standard identifier (BP 2 to 6)

This field shall specify an identification of this document.

The characters in this field shall be CD0OI.

9.3.4 Volume descriptor version (BP 7)
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This field shall specify as an 8-bit number the version of the specification of the volume descriptor set

ter
1s
Th

9.3
A

—

1

9.4

9.4

Th
the
vel

shg

minator.

hall indicate the structure of this document.

s field shall be recorded according to 8.1.2.

bytes of this field shall be set to (00).
Primary volume descriptor

.1 General

whn in Table 4.

.5 Reserved for future standardization (BP 8 to 2 048)

e primary volume descriptor shall identify the volume, @system which can recognize an
content of the logical sectors with logical sector nunmibers 0 to 15, the size of the volume
sion of the standard which applies to the volume déscriptor, the version of the specificaf
applies to the directory records and the path tablefécords and certain attributes of the Y

Table 4 — Primary volume descriptor

1 act upon
space, the
ion which
olume, as

BP Field name Content
1 Volume degcriptor type Numerical value
2to6 Standard'identifier CD001
7 Volume descriptor version Numerical value
8 Unused field (00) byte
9to 40 System identifier a-characters
41to 72 Volume identifier d-characters
73 t0,80 Unused field (00) byte
81to' 88 Volume space size Numerical value
89 to 120 Unused field (00) bytes

121to 124 Volume set size

Numerical value

125 to 128 Volume sequence number

Numerical value

129 to 132 Logical block size

Numerical value

133 to 140 Path table size

Numerical value

Location of

type M path table

141 to 144 occurrence of type L path table Numerical value
145 to 148 Location of optional occurrence of Numerical value
type L path table
Location of .
149 to 152 occurrence of type M path table Numerical value
153 to 156 Location of optional occurrence of Numerical value
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Table 4 (continued)
BP Field name Content
Directory record
1570190 for root directory 34 bytes
191 to 318 Volume set identifier d-characters
319 to 446 Publisher identifier a-characters
447 to 574 Data preparer identifier a-characters
575 to 702 Application identifier a-characters
703 to 739 Copyright file 1dentifier d-characters, separator 1, separator 2
740 to 776 Abstract file identifier d-characters, separator 1, separator 2
777 to 813 Bibliographic file identifier d-characters, separator 1, separator 2
814 to 830 Volume creation date and time Digit(s), numerical value
831 to 847 Volume modification date and time Digit(s), numerical value
848 to 864 Volume expiration date and time Digit(s), numerical value
865 to 881 Volume effective date and time Digit(s), numerical yalue
882 File structure version numerical value
(Reserved
883 for future standardization) (00) byte
B84 to 1395  |Application use not specified
(Reserved
11396 t0 2048 for future standardization) (QQ)bytes
9.4.2 Vglume descriptor type (BP 1)

This field

descriptoi.

The numb
This field

9.4.3 St
This field
The chara

9.4.4 V(g
This field

primary v

er in this field shall be 1.

thall be recorded according to 8.1.2.

andard identifier (BP 2'to’6)
shall specify an identification of this document.

rters in this field shall be CD0OOI.

lume deScriptor version (BP 7)

shall specify an 8-bit number indicating\that the volume descriptor is a primary volu

shall\specify as an 8-bit number an identification of the version of the specification of
pblime descriptor.

me

the

1 shall indicate the structure of this document.

This field shall be recorded according to 8.1.2.

9.4.5 Unused field (BP 8)

This field shall be set to (00).

9.4.6 System identifier (BP 9 to 40)

This field shall specify an identification of a system which can recognize and act upon the content of the
logical sectors with logical sector numbers 0 to 15 of the volume.

24
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The characters in this field shall be a-characters.

9.4.7 Volume identifier (BP 41 to 72)

This field shall specify an identification of the volume.

The characters in this field shall be d-characters.

9.4.8 Unused field (BP 73 to 80)

All

9.4.9 Volume space size (BP 81 to 88)

Th

volume is recorded.

Th

9.4.10 Unused field (BP 89 to 120)

All

9.4.11 Volume set size (BP 121 to 124)

Th
Th

9.4.12 Volume sequence number (BP 1250 128)

Th

thdq volume is a member.

Th

9.4.13 Logical block siz€ (BP 129 to 132)

Th
Th

9.4.14 Path table size (BP 133 to 140)

Th

identified by this volume descriptor.

h PN fel - - 13 1 111 e OO
Dy LCS UL'LIILIS TICIU SIIdIT DE SCL LU (UU]).

s field shall specify as a 32-bit number the number of logical blocks in which the'volume sj

s field shall be recorded according to 8.3.4.

bytes of this field shall be set to (00).

s field shall specify as a 16-bit number the assigned volume set size of the volume.

s field shall be recorded according to 8.2.4.

s field shall specify as a 16-bit numbér the ordinal number of the volume in the volume se

s field shall be recorded accerding to 8.2.4.

s field shall specify-asa 16-bit number the size in bytes of a logical block.

s field shall bé.recorded according to 8.2.4.

s field shall specify as a 32-bit number the length in bytes of a recorded occurrence of the

bace of the

t of which

path table

This field shall be recorded according to 8.3.4.

9.4.15 Location of occurrence of type L path table (BP 141 to 144)

This field shall specify as a 32-bit number the logical block number of the first logical block allocated to
the extent which contains an occurrence of the path table. Multiple-byte numerical values in a record of

thi

s occurrence of the path table shall be recorded with the least significant byte first.

This field shall be recorded according to 8.3.2.
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9.4.16 Location of optional occurrence of type L path table (BP 145 to 148)

This field shall specify as a 32-bit number the logical block number of the first logical block allocated to
the extent which contains an optional occurrence of the path table. If the value is 0, it shall mean that
the extent shall not be expected to have been recorded. Multiple-byte numerical values in a record of
this occurrence of the path table shall be recorded with the least significant byte first.

This field shall be recorded according to 8.3.2.

9.4.17 Location of occurrence of type M path table (BP 149 to 152)

This field ghall specify as a 32-bit number the logical block number of the first logical block allocatej] to
the extent{which contains an occurrence of the path table. Multiple-byte numerical values in a recerd of
this occurfence of the path table shall be recorded with the most significant byte first.

This field $hall be recorded according to 8.3.3.

9.4.18 Lgcation of optional occurrence of type M path table (BP 153 to 156)

This field ghall specify as a 32-bit number the logical block number of the firstlogical block allocated to
the extentf which contains an optional occurrence of the path table. If the.value is 0, it shall mean that
the extent| shall not be expected to have been recorded. Multiple-byte nadmerical values in a record of
this occurfence of the path table shall be recorded with the most significant byte first.

This field ghall be recorded according to 8.3.3.

9.4.19 Directory record for root directory (BP 157 to 190)
This field ghall contain an occurrence of the directory récord for the root directory.

This field ghall be recorded according to 10.1.

9.4.20 Vglume set identifier (BP 191 to 318)
This field shall specify an identification of the volume set of which the volume is a member.

The charafters in this field shall be d-characters.

9.4.21 Publisher identifier(BP 319 to 446)

This field shall specify amidéntification of the user who specified what shall be recorded on the volume
group of which the volaume is a member.

If the first byte is’set to (5F), the remaining bytes of this field shall specify an identifier for a file
containing the identification of the user. This file shall be described in the root directory. The file najme
shall not dontain more than 8 d-characters and the file name extension shall not contain more thah 3
d-charactérs

If all bytes of this field are set to filler, it shall mean that no such user is identified.

The characters in this field shall be a-characters.

9.4.22 Data preparer identifier (BP 447 to 574)

This field shall specify an identification of the person or other entity which controls the preparation of
the data to be recorded on the volume group of which the volume is a member.

If the first byte is set to (5F), the remaining bytes of this field shall specify an identifier for a file
containing the identification of the data preparer. This file shall be described in the root directory. The
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file name shall not contain more than 8 d-characters and the file name extension shall not contain more
than 3 d-characters.

If all bytes of this field are set to filler, it shall mean that no such data preparer is identified.

The characters in this field shall be a-characters.

9.4.23 Application identifier (BP 575 to 702)

This field shall specify an identification of the specification of how the data are recorded on the volume
grqup of which the volume is a member

If §he first byte is set to (5F), the remaining bytes of this field shall specify an identifief for a file
containing the identification of the application. This file shall be described in the rgot-direfctory. The
filg name shall not contain more than 8 d-characters and the file name extension shall not copptain more
thdn 3 d-characters.

If dll bytes of this field are set to filler, it shall mean that no such application is identified.

The characters in this field shall be a-characters.

9.4.24 Copyright file identifier (BP 703 to 739)

This field shall specify an identification for a file described by the root directory and coptaining a
copyright statement for those volumes of the volume set the sequence numbers of which areg less than,
or pqual to, the assigned volume set size of the volume. If\all bytes of this field are set to filler, it shall
mejan that no such file is identified.

The file name of a copyright file identifier shall not contain more than 8 d-characters. The| file name
exfension of a copyright file identifier shall not,¢ontain more than 3 d-characters.

The characters in this field shall be d-characters, separator 1 and separator 2.

This field shall be recorded as specifiedin 8.5.

9.4.25 Abstract file identifiery(BP 740 to 776)

This field shall specify ansidentification for a file described by the root directory and containing an
abgtract statement for thesé volumes of the volume set the sequence numbers of which are legs than, or
equal to, the assigned@aglume set size of the volume. If all bytes of this field are set to filler, it ghall mean
thdt no such file is identified.

The file name_bdf-an abstract file identifier shall not contain more than 8 d-characters. The| file name
exfension of-an abstract file identifier shall not contain more than 3 d-characters.

The chatacters in this field shall be d-characters, separator 1 and separator 2.

Thisfield shall be recorded as specified in 8.5.

9.4.26 Bibliographic file identifier (BP 777 to 813)

This field shall specify an identification for a file described by the root directory and containing
bibliographic records interpreted according to standards that are the subject of an agreement between
the originator and the recipient of the volume. If all bytes of this field are set to filler, it shall mean that
no such file is identified.

The file name of a bibliographic file identifier shall not contain more than 8 d-characters. The file name
extension of a bibliographic file identifier shall not contain more than 3 d-characters.

The characters in this field shall be d-characters, separator 1 and separator 2.
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This field shall be recorded as specified in 8.5.
9.4.27 Volume creation date and time (BP 814 to 830)

9.4.27.1 General

This field shall specify the date and the time of day at which the information in the volume was created.
It shall be recorded according to 9.4.27.2.

9.4.27.2 Date and time format

The date qdnd time shall be represented by a 17-byte field recorded as shown in Table 5.

Table 5 — Date and time format

RBP Interpretation Content
1to4 Year from 1 to 9999 Digits
5to6 Month of the year from 1 to 12 Digits
7to8 Day of the month from 1 to 31 Digits
9to 10 Hour of the day from 0 to 23 Digits
11to 12 Minute of the hour from 0 to 59 Digits
13 to 14 Second of the minute from 0 to 59 Digits
15to 16 Hundredths of a second Digits
Offset from Greenwich Mean Time in
17 number of 15 min intervals from -48 Numerical value
(west) to +52 (east) recorded accard-
ingto 8.1.3

If all chargcters in RBP 1 to 16 of this field are the:digit ZERO and the number in RBP 17 is zero, it shall
mean that/the date and time are not specifieds

9.4.28 Vglume modification date and time (BP 831 to 847)

This field ghall specify the date and'the time of the day at which the information in the volume was last
modified.

This field $hall be recorded.aceording to 9.4.27.2.

9.4.29 Vglume expiration date and time (BP 848 to 864)

This field [shall specify the date and the time of day at which the information in the volume may|be
regarded §s obSplete. If the date and time are not specified, then the information shall not be regarded
as obsoletp,

This field shall be recorded according to 9.4.27.2.

9.4.30 Volume effective date and time (BP 865 to 881)

This field shall specify the date and the time of day at which the information in the volume may be used.
If the date and time are not specified, then the information may be used at once.

This field shall be recorded according to 9.4.27.2.

9.4.31 File structure version (BP 882)

This field shall specify as an 8-bit number the version of the specification of the records of a directory
and of a path table.
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For a primary volume descriptor or for a supplementary volume descriptor, 1 shall indicate the structure
of this document. For an enhanced volume descriptor, 2 shall indicate the structure of this document.

This field shall be recorded according to 8.1.2.

9.4.32 Reserved for future standardization (BP 883)

This field shall be set to (00).

9.4.33 Application use (BP 884 to 1 395)

Th

9.4.34 Reserved for future standardization (BP 1 396 to 2 048)

All

9.5

9.5
Th

s field shall be reserved for application use. Its content is not specified by this document.

bytes of this field shall be set to (00).
Supplementary volume descriptor and enhanced volume descriptor

.1 General
e supplementary volume descriptor or the enhanced volume‘descriptor shall identify:

the volume;

— | a system which can recognize and act upon the content of the logical sectors with logjcal sector
numbers 0 to 15;
— | the size of the volume space;
— | the version of the standard which applies to the volume descriptor;
— | the version of the specification whigh applies to the directory records and the path table|records;
— | certain attributes of the volume;
— | the coded graphic character sets used to interpret descriptor fields that contain characters, as
shown in Table 6.
Within a volume desériptor set the contents of the fields of this descriptor shall be identjcal to the
conjtents of the corfesponding fields in a primary volume descriptor except for the following fields.
Table-6 — Supplementary volume descriptor and enhanced volume descriptor
BP Field name Content
1 Volume descriptor type Numerical value
2to 6 Standard-identifier b6t
7 Volume descriptor version Numerical value
8 Volume flags 8 bits
9to 40 System identifier al-characters*
41to 72 Volume identifier d1-characters*
73 to 80 Unused field (00) byte
81to 88 Volume space size Numerical value
89to 120 Escape sequences 32 bytes
121to 124 Volume set size Numerical value
NOTE '*' denotes case of supplementary volume descriptor.
29
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Table 6 (continued)
BP Field name Content
125t0 128 Volume sequence number Numerical value
129 to 132 Logical block size Numerical value
133 to 140 Path table size Numerical value
Location of .
141 to 144 occurrence of type L path table Numerical value
145 to 148 }.ocat'lon ?,f ?pﬂ"“al occurrence of Numerical value
L_y lJ\f ¥ l.la\,ll LAuUIC
149 to 152 Location of Numerical value
occurrence of type M path table
Location of optional occurrence of .
153 to 156 type M path table Numerical value
Directory record
1570190 for root directory 34 bytes
191 to 318 Volume set identifier d1-characters*
319to 446 Publisher identifier al-characters*
447 to 574 Data preparer identifier al-characters*
575 to 702 Application identifier al-characters*
703t0 739 | Copyright file identifier 01-chagdeers, separator 1, separator
740 to 776 Abstract file identifier gi-characters, separator 1, separator
777 to 813 Bibliographic file identifier gi-characters, separator 1, separator
814 to 830 Volume creation date and time Digit(s), numerical value
831 to 847 Volume modification date and time | Digit(s), numerical value
848 to 864 Volume expiration date-and time Digit(s), numerical value
865 to 881 Volume effective date and time Digit(s), numerical value
882 File structuretversion Numerical value
(Reserved
883 for future standardization) (00) byte
B84 to 1395 |Application use Not specified
(Reserved
11396102048 for future standardization) (00) bytes
NQTE '*' dengtes case of supplementary volume descriptor.

9.5.2 Vg

lume/descriptor type (BP 1)

This field shatt

3£ Q L4 1 s H 43 ot il ] | S 3 1 4+ 1
ITdll OlJC\,ll.y dll O UIL IIUIITUTT lllulbal,llls LIIdl L1IICT VUIUIIIT UTOoUl lyLUl 1I5od ouyylculcll\,al y VUlume

descriptor or is an enhanced volume descriptor.

The number in this field shall be 2.

This field shall be recorded according to 8.1.2.

9.5.3 Volume descriptor version (BP 7)

This field shall specify an 8-bit number indicating that the volume descriptor is a supplementary volume

descriptor or is an enhanced volume descriptor.

For a supplementary volume descriptor, 1 shall indicate the structure of this document. For an enhanced

volume descriptor, 2 shall indicate the structure of this document.

30
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This field shall be recorded according to 8.1.2.

9.5.4 Volume flags (BP 8)

The bits of this field shall be numbered from 0 to 7 starting with the least significant bit.
This field shall specify certain characteristics of the volume as follows.

Bit 0:

— _ifsetto ZERO, shall mean that the escape sequences field specifies only escape sequences registered
according to ISO/IEC 2375;

— | if set to ONE, shall mean that the escape sequences field specifies at least one escape sequence not
registered according to ISO/IEC 2375.

Bits 1 to 7: These bits are reserved for future standardization and shall all be setté ZERO.

9.5.5 System identifier (BP 9 to 40)

This field shall specify an identification of a system which can recognize and act upon the conftent of the
loglical sectors with logical sector numbers 0 to 15 of the volume.

Within a supplementary volume descriptor, the characters inthis field shall be al-characters

Within an enhanced volume descriptor, the charactersyin® this field shall be subject to agreement
between the originator and recipient of the volume.

9.5.6 Volume identifier (BP 41 to 72)
This field shall specify an identification of the\volume.
Within a supplementary volume descriptor, the characters in this field shall be d1-characters,

Within an enhanced volume descfiptor, the characters in this field shall be subject to agreement
betfween the originator and recipient of the volume.

9.5.7 Escape sequences(BP 89 to 120)

This field shall specify.one or more escape sequences according to ISO/IEC 2022 that designpte the GO
grgphic character sef\and, optionally, the G1 graphic character set to be used in an 8-bit enyironment
acdording to ISOMEC2022 to interpret descriptor fields related to the directory hierarchy id¢ntified by
thip volume deScriptor (see 8.4.4). If the G1 set is designated, it is implicitly invoked into colymns 10 to
15 jof the code table.

These eSeape sequences shall conform to ISO/IEC 2022, except that the escape charactgr shall be

omlitted from each designating escape sequence when recorded in this field. The first or ohly escape
seduehee r‘]r\-‘\]] ]r\ngIn at Hnn F ¥st by e n{-‘ i—]r\r\ F n]nl E‘qnl« nnnnnnnnnnnnnnnnnnnnnnnnnnnn L.all ’\,gin at the

oy T I oo CTCC oSV CC oo p ot ottt e—oT

byte in the field immediately following the last byte of the preceding escape sequence. Any unused byte
positions following the last sequence shall be set to (00).

If all the bytes of this field are set to (00), it shall mean that the set of al-characters is identical to the set
of a-characters and that the set of d1-characters is identical to the set of d-characters. In this case both
sets are coded according to ISO/IEC 646.

9.5.8 Path table size (BP 133 to 140)

This field shall specify as a 32-bit number the length in bytes of a recorded occurrence of the path table
identified by this volume descriptor.

This field shall be recorded according to 8.3.4.
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9.5.9 Location of occurrence of type L path table (BP 141 to 144)

This field shall specify as a 32-bit number the logical block number of the first logical block allocated to
the extent which contains an occurrence of the path table. Multiple-byte numerical values in a record of
this occurrence of the path table shall be recorded with the least significant byte first.

This field shall be recorded according to 8.3.2.

9.5.10 Location of optional occurrence of type L path table (BP 145 to 148)

This field
the extent]
the extent
this occur

shall cpnrif}r as 2 32 hit number the ]ngirn] block number of the first ]r\gir‘:&] block allocated to

which contains an optional occurrence of the path table. If the value is 0, it shall meafithat
shall not be expected to have been recorded. Multiple-byte numerical values in a recerd of
rence of the path table shall be recorded with the least significant byte first.

This field $hall be recorded according to 8.3.2.

9.5.11 Lgcation of occurrence of type M path table (BP 149 to 152)

This field
the extent]
this occur

thall specify as a 32-bit number the logical block number of the firstlogical block allocated to
which contains an occurrence of the path table. Multiple-byte numetical values in a record of
rence of the path table shall be recorded with the most significant byte first.

This field shall be recorded according to 8.3.3.

9.5.12 Lgcation of optional occurrence of type M path table\(BP 153 to 156)

| to

This field
the extent]
the extent
this occur

This field

9.5.13 Di
This field
This field

9.5.14 Vg
This field

Withina s

bhall specify as a 32-bit number the logical blocknumber of the first logical block allocated
which contains an optional occurrence of thé&path table. If the value is 0, it shall mean t
shall not be expected to have been recorded. Multiple-byte numerical values in a recorq
Fence of the path table shall be recorded-with the most significant byte first.

thall be recorded according to 8.3.3¢

rectory record for root directory (BP 157 to 190)
thall contain an occurrence/of the directory record for the root directory.

thall be recorded according to 10.1.

lume set identifier (BP 191 to 318)
thall specify an identification of the volume set of which the volume is a member.

upplementary volume descriptor, the characters in this field shall be d1-characters.

hat
| of

Within an

enhanced volume descriptor, the characters in this field shall be subject to agreem

ent

between the originator and recipient of the volume.

9.5.15 Publisher identifier (BP 319 to 446)

This field shall specify an identification of the user who specified what shall be recorded on the volume
group of which the volume is a member.

If the first byte is set to (5F), the remaining bytes of this field shall specify an identifier for a file
containing the identification of the user. This file shall be described in the root directory.

If all bytes of this field are set to filler, it shall mean that no such user is identified.

Withina s

32

upplementary volume descriptor, the characters in this field shall be al-characters.
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Within an enhanced volume descriptor, the characters in this field shall be subject to agreement
between the originator and recipient of the volume.

9.5.16 Data preparer identifier (BP 447 to 574)

This field shall specify an identification of the person or other entity which controls the preparation of
the data to be recorded on the volume group of which the volume is a member.

If the first byte is set to (5F), the remaining bytes of this field shall specify an identifier for a file
containing the identification of the data preparer. This file shall be described in the root directory.

If Al bytes of this field are set to filler, it shall mean that no such data preparer is identified:
Within a supplementary volume descriptor, the characters in this field shall be al-chatacters

Within an enhanced volume descriptor, the characters in this field shall be subject to agreement
befween the originator and recipient of the volume.

9.5.17 Application identifier (BP 575 to 702)

This field shall specify an identification of the specification of how thedata are recorded on the volume
grqup of which the volume is a member.

If §he first byte is set to (5F), the remaining bytes of this<field shall specify an identifief for a file
containing the identification of the application. This file shall be described in the root directdry.

If dll bytes of this field are set to filler, it shall mean that\no such application is identified.
Within a supplementary volume descriptor, the chdracters in this field shall be al-characters|

Within an enhanced volume descriptor, thes¢haracters in this field shall be subject to agreement
bettween the originator and recipient of the-volume.

9.5.18 Copyright file identifier (BP-7Z03 to 739)

This field shall specify an identification for a file described by the root directory and coptaining a
copyright statement for those-volumes of the volume set the sequence numbers of which arg less than,
or pqual to, the assigned volume set size of the volume. If all bytes of this field are set to filler, it shall
mejan that no such file ig-identified.

Within a supplementary volume descriptor, the characters in this field shall be d1-characters/separator
1 and separator 2.

Within an enlranced volume descriptor, the characters in this field shall be subject to agreement
between theworiginator and recipient of the volume.

The field'shall be recorded as specified in 8.5.

9.5.19 Abstract file identifier (BP 740 to 776)

This field shall specify an identification for a file described by the root directory and containing an
abstract statement for those volumes of the volume set the sequence numbers of which are less than, or
equal to, the assigned volume set size of the volume. If all bytes of this field are set to filler, it shall mean
that no such file is identified.

Within a supplementary volume descriptor, the characters in this field shall be d1-characters, separator
1 and separator 2.

Within an enhanced volume descriptor, the characters in this field shall be subject to agreement
between the originator and recipient of the volume.
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The field shall be recorded as specified in 8.5.

9.5.20 Bibliographic file identifier (BP 777 to 813)

This field shall specify an identification for a file described by the root directory and containing
bibliographic records interpreted according to standards that are the subject of an agreement between
the originator and the recipient of the volume. If all bytes of this field are set to filler, it shall mean that
no such file is identified.

Within a supplementary volume descriptor, the characters in this field shall be d1-characters, separator
1 and separator2=

Within ar] enhanced volume descriptor, the characters in this field shall be subject to agreement
between the originator and recipient of the volume.

The field ghall be recorded as specified in 8.5.

9.5.21 Application use (BP 884 to 1 395)

This field shall be reserved for application use. Its content is not specified by this document.
9.6 Volume partition descriptor

9.6.1 Ge¢neral

The volunpe partition descriptor shall identify a volume partition within the volume space, a system
which canfrecognize and act upon the content of fields reserved for system use in the volume descriptor,
the positipn and size of the volume partition, and the_version of the standard which applies to the
volume ddscriptor, as shown in Table 7. The contents @f the volume partition are not specified by this
document

Table 7 — Volume partition descriptor

BP Field name Content
1 Volume descriptor type Numerical value
2to6 Standard dentifier CD001
7 Volumfe deéscriptor version Numerical value
8 Untised field (00) byte
9to 40 System identifier a-characters
41to 72 Volume partition identifier d-characters
73 to 80 Volume partition location Numerical value
81 t0-88 Volume partition size Numerical value
8940 2 048 System use Not specified

9.6.2 Volume descriptor type (BP 1)

This field shall specify an 8-bit number indicating that the volume descriptor is a volume partition
descriptor.

The number in this field shall be 3.

This field shall be recorded according to 8.1.2.

9.6.3 Standard identifier (BP 2 to 6)

This field shall specify an identification of this document.
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The characters in this field shall be CD001.

9.6.4 Volume descriptor version (BP 7)

This field shall specify as an 8-bit number an identification of the version of the specification of the
volume partition descriptor.

1 shall indicate the structure of this document.

This field shall be recorded according to 8.1.2.

9.6
Th

9.6

Th
SYS

Th
9.6

Th
d-d

9.6

Th
thd

Th

9.6

Th
req

Th

9.6
Th

.5 Unused field (BP 8)
s field shall be set to (00).

.6 System identifier (BP 9 to 40)

s field shall specify an identification of a system which can recognize and act upon the content of the

tem use field in the volume descriptor.

b characters in this field shall be a-characters.

.7 Volume partition identifier (BP 41 to 72)

s field shall specify an identification of the volume partition. The characters in this fie
haracters.

.8 Volume partition location (BP 73 to 80)

s field shall specify as a 32-bit number the\logical block number of the first logical block a
volume partition.

s field shall be recorded according.to 8.3.4.

.9 Volume partition size (BP 81 to 88)

s field shall specify as a32<bit number the number of logical blocks in which the volume ¢
orded.

s field shall be recorded according to 8.3.4.

.10 Systemuse (BP 89 to 2 048)

s fieldsshall be reserved for system use. Its content is not specified by this document.

1

10

and dixactasyy dacosrnt o
T OITCCTOT aCSCrIptors

.1 Format of a directory record

10.1.1 General

Details of the format of a directory record are given in Table 8.
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Table 8 — Format of a directory record

BP Field name Content
1 Length of directory record (LEN_DR) |Numerical value
2 Extended attribute record length Numerical value
3to 10 Location of extent Numerical value
11to 18 Data length Numerical value
19 to 25 Recording date and time Numerical value
26 File flags 8 bits
27 File unit size Numerical value
28 Interleave gap size Numerical value
29 to 32 Volume sequence number Numerical value
33 Length of file identifier (LEN_FI) Numerical value
d-characters, d1-characters, separa-
34 to s g
(B3 + LEN_FI) File identifier tor 1, separator 2,
- (00) or (01) byte
(B4 + LEN_FI) |Padding field (00) byte
(JEN_DR - LEN_
SU+1) System use LEN_SU bytes
to LEN_DR
NOTE LEN_SU denotes the length of the system use field.

10.1.2 Lgngth of directory record (LEN_DR) (BP 1)
This field $hall specify as an 8-bit number the length in bytes of the directory record.
This field shall be recorded according to 8.1.2.

10.1.3 Extended attribute record length (BP2)

This field[shall contain an 8-bit number. This number shall specify the assigned extended attribpte
record lenigth if an extended attribute.record is recorded. Otherwise this number shall be zero.

This field $hall be recorded according to 8.1.2.

10.1.4 Lqcation of extent.(BP 3 to 10)

This field ghall specifyas'a 32-bit number the logical block number of the first logical block allocated to
the extent

This field shall berecorded according to 8.3.4.

10.1.5 Datadength (BP 11 to 18)

This field shall specify as a 32-bit number the data length of the file section.
This field shall be recorded according to 8.3.4.

NOTE This number does not include the length of any extended attribute record.

10.1.6 Recording date and time (BP 19 to 25)

This field shall indicate the date and the time of the day at which the information in the extent described
by the directory record was recorded.
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The date and time shall be represented by seven 8-bit numbers each of which shall be recorded
according to 8.1.2 as shown in Table 9.

Table 9 — Recording date and time

RBP Interpretation Content
1 Number of years since 1900 Numerical value
2 Month of the year from 1 to 12 Numerical value
3 Day of the month from 1 to 31 Numerical value
7 Hour of the day from U to 23 Numerical value
5 Minute of the hour from 0 to 59 Numerical value
6 Second of the minute from 0 to 59 Numerical value
Offset from Greenwich Mean Time in

7 number of 15 min intervals from -48 Numerical value
(west) to +52 (east) recorded accord-
ingto 8.1.3

If dll seven numbers are zero, it shall mean that the date and time are not’specified.

10
Th
Ift

If 1
thd

Th

1.7 File flags (BP 26)

e bits of this field shall be numbered from 0 to 7 startingwith the least significant bit.
his directory record identifies a directory, then bit positions 2, 3 and 7 shall be set to ZER(.

o extended attribute record is associated with:the file section identified by this directo
n bit positions 3 and 4 shall be set to ZERO.

s field shall specify certain characteristics\of the file as shown in Table 10.

Table 10 — File flags

ry record,

BP Bit name

0 Existence

If set to ZERO, this shall mean that the existence of the
file shall be made known to the user upon an inquiry b
the user.

If set to ONE, this shall mean that the existence of the f
need not be made known to the user.

ile

1 Directory

If set to ZERO, this shall mean that the directory recor
does not identify a directory.

If set to ONE, this shall mean that the directory record
identifies a directory.

If set to ZERO, this shall mean that the file is not an ass

ciated file

2 Associated file

If set to ONE, this shall mean that the file is an associated

file.

3 Record

If set to ZERO, this shall mean that the structure of the
information in the file is not specified by the record

format field of any associated extended attribute record

(see 10.5.9).
If set to ONE, this shall mean that the structure of the

information in the file has a record format specified by a
number other than zero in the record format field of the

extended attribute record (see 10.5.9).
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Table 10 (continued)

BP Bit name

If set to ZERO, this shall mean that the existence of the
file shall be made known to the user upon an inquiry by

0 Existence the user.

If set to ONE, this shall mean that the existence of the file
need not be made known to the user.

If set to ZERO, this shall mean that:

— an owner identification and a group identification
are not specified for the file (see 10.5.2 and 10.5.3);

— any user may read or execute the file (see 10.5.4).
If set to ONE, this shall mean that:

— an owner identification and a group identification
are specified for the file (see 10.5.2 and 20.5:3);

4 Protection

— atleast one of the even-numbered bits et bit 0 in
the permissions field of the associated extended
attribute record is set to ONE (se©10.5.4).

These bits are reserved for futurestandardization and
shall be set to ZERO.

If set to ZERO, this shall meaw’that this is the final direc-
tory record for the file.

5to6 Reserved

7 Multi-extent
If set to ONE, this shall'mean that this is not the final

directory record farthe file.

10.1.8 File unit size (BP 27)

This field ghall contain an 8-bit number. This number shall specify the assigned file unit size for the file
section if the file section is recorded in interleaved mode. Otherwise this number shall be zero.

This field shall be recorded according to 8:L.2.

10.1.9 Interleave gap size (BP 28]

This field phall contain an 8-bitf number. This number shall specify the assigned interleave gap size|for
the file se¢tion if the file section is recorded in interleaved mode. Otherwise this number shall be zero.

This field $hall be recorded according to 8.1.2.

10.1.10Vglume séquence number (BP 29 to 32)

This field ghatl specify as a 16-bit number the ordinal number of the volume in the volume set on whfich
the extent|d€scribed by this directory record is recorded.

This field shall be recorded according to 8.2.4.

10.1.11Length of file identifier (LEN_FI) (BP 33)

This field shall specify as an 8-bit number the length in bytes of the file identifier field of the directory
record.

This field shall be recorded according to 8.1.2.

10.1.12File identifier [BP 34 to (33 + LEN_FI)]

The interpretation of this field depends on the setting of the directory bit of the file flags field, as follows.
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If set to ZERO, it shall mean:

the field shall specify an identification for the file;

:2023(E)

— the characters in this field shall be d-characters or d1-characters, separator 1, separator 2;

the field shall be recorded as specified in 8.5.

If set to ONE, it shall mean:

the field shall specify an identification for the directory;

10

Th
fiel

Ifd
10
Th

Spé
by

10
Th

the characters in this field shall be d-characters or d1-characters, or only a (00) byte, 6r
byte;

the field shall be recorded as specified in 8.6.

1.13Padding field [BP (34 + LEN_FI)]

s field shall be present in the directory record only if the number in_the“length of the fildg
d is an even number.

resent, this field shall be set to (00).

1.14System use [BP (LEN_DR - LEN_SU + 1) to LEN_DR]

s field shall be optional. If present, this field shalkbe reserved for system use. Its con
cified by this document. If necessary, so that therdirectory record comprises an even
es, a (00) byte shall be added to terminate this field.

.2 Consistency of file attributes between directory records of a file

e following fields of each directory record for the same file shall contain the same values:
existence bit of the file flags field;

directory bit of the file flags field;

associated file bit of the file flags field;

record bit of the file flags field;

reserved bits.of the file flags field;

length of:file identifier field;

file identifier field;

bnly a (01)

identifier

ent is not
humber of

padding field.

10

.3 Order of directory records

The records of a directory shall be ordered according to the relative value of the file identifier field by
the following criteria in descending order of significance:

a)

in ascending order according to the relative value of file name, where file names shall be valued as

follows:

— if two file names have the same content in all byte positions, then these two file names are said

to be equal in value;
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b)

d)
e)

— if two file names do not contain the same number of byte positions, the shorter file name shall

be treated as if it were padded on the right with all padding bytes set to filler and as if both file
names contained the identical number of byte positions;

after any padding necessary to treat the file names as if they were of equal length, the
characters in the corresponding byte positions, starting with the first position, of the file names
are compared until a byte position is found that does not contain the same character in both
file names. The greater file name is the one that contains the character with the higher code
position value in the coded graphic character sets used to interpret the file identifier field of the
directory record.

in ascending order according to the relative value of file name extension, where file name extensipns

shall e valued as follows:

ifftwo file name extensions have the same content in all byte positions, then these twofile name
extensions are said to be equal in value;

ifltwo file name extensions do not contain the same number of byte positions, the shorter file
name extension shall be treated as if it were padded on the right with allpadding bytes sef to
filler and as if both file name extensions contained the identical number)of byte positions;

aftter any padding necessary to treat the file name extensions as‘if they were of equal length,
thHe characters in the corresponding byte positions, starting with' the first position, of the file
name extensions are compared until a byte position is fourid that does not contain the same
character in both file name extensions. The greater file name extension is the one that contzl?rlls
tHe character with the higher code position value in the\coded graphic character sets used to
interpret the file identifier field of the directory record:

in degcending order according to the relative value“of file version number, where file versjon

numbegrs shall be valued as follows:

in descending order according to the value of the associated file bit of the file flags field;

the orideDof the file sections of the file.

if|two file version numbers have the same content in all byte positions, then these two file
vérsion numbers are said to be equal in value;

ifltwo file version numbers do not contain the same number of byte positions, the shorter file
vérsion number shall be treated as if it were padded on the left with all padding bytes set to (B0)
and as if both file version numbers contained the identical number of byte positions;

aftter any padding necessary to treat the file version numbers as if they were of equal length,
the characters in the-corresponding byte positions, starting with the first position, of the file
vérsion numbers ar'e-compared until a byte position is found that does not contain the same
character in botlrfile version numbers. The greater file version number is the one that contzlir;s
tHe characterdwith the higher code position value in the coded graphic character sets used to
interpret the\file identifier field of the directory record.

10.4 Format of a path table record

10.4.1 General

Details of the format of a path table record are given in Table 11.

40

Table 11 — Path table record

BP Field name Content

Length of directory identifier (LEN_

DI) Numerical value

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=845f93f3bdda10eeaada12400e16316e

ISO/IEC 9660:2023(E)

Table 11 (continued)

BP Field name Content
2 Extended attribute record length Numerical value
3to6 Location of extent Numerical value
7to8 Parent directory number Numerical value

d-characters, d1-characters,

9 to (8 + LEN_DI) |Directory identifier

(00) byte
(9 + LEN_DI) |Padding field (00) byte
10{4.2 Length of directory identifier (LEN_DI) (BP 1)
This field shall specify as an 8-bit number the length in bytes of the directory identifierfield
table record.

Th

10

Th
req

Th

10

Th
thd

Th

10

Th
of {

Th

10
Th
Th
Th

s field shall be recorded according to 8.1.2.

4.3 Extended attribute record length (BP 2)

s field shall contain an 8-bit number. This number shall specify*the assigned extended
ord length if an extended attribute record is recorded. Othepwise this number shall be zer

s field shall be recorded according to 8.1.2.

4.4 Location of extent (BP 3 to 6)

s field shall specify as a 32-bit number the logical'block number of the first logical block a
extent in which the directory is recorded.

s field shall be recorded according to 8.3

4.5 Parent directory number (BP-7 to 8)

s field shall specify as a 16-hit number the record number in the path table for the parent
he directory.

s field shall be recorded-according to 8.2.

4.6 Directory identifier [BP 9 to (8 + LEN_DI)]
s field shall specify an identification for a directory.
e charactef's in this field shall be d-characters or d1-characters or only a (00) byte.

sAfleld shall be recorded as specified in 8.6.

10.4.7 Padding field [BP (9 + LEN_DI)]

fthe path

attribute

0.

located to

directory

This field shall be present in the path table record only if the number in the length of directory identifier
field is an odd number.

If present, this field shall be set to (00).
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10.5 Format of an extended attribute record

10.5.1 General

If present, an extended attribute record, format details of which are given in Table 12, shall be recorded
over at least one logical block.

Table 12 — Extended attribute record

BP Field name Content
1to4 Owner identification Numerical value
5to8 Group identification Numerical value
9to 10 Permissions 16 bits
11 to 27 File creation date and time Digit(s), numerical value
28 to 44 File modification date and time Digit(s), numerical value
45 to 61 File expiration date and time Digit(s), numerical ¢alile
62to78 File effective date and time Digit(s), numerical'value
79 Record format Numerical yvalue
80 Record attributes Numericalvalue
81 to 84 Record length Numerjeal value
85to 116 System identifier a-ckaracters, al-characters
117 to 180 System use Not specified
181 Extended attribute record version Numerical value
182 Length of escape sequences (LEN™ Numerical value
ESC)
(Reserved
183 to 246 for future standardizatien) (00) bytes
Length of applicatign-use .
247 to 250 (LEN_AU) Numerical value
251 to -
250 + LEN_AU) Application‘use LEN_AU bytes
[251 + LEN_AU)
to|(250 + LEN_ESC + |Escape sequences LEN_ESC bytes
LEN_AU)
10.5.2 Owner identification (BP 1 to 4)
This field [shall spécify as a 16-bit number an identification of the file owner who is a member of the
group identified by*the group identification field of the extended attribute record.
If the number, in this field is 0, this shall indicate that there is no owner identification specified for fhe

file. In thisTase; the group idemntification fietd sirattcontaimzero:

This field shall be recorded according to 8.2.4.

10.5.3 Group identification (BP 5 to 8)

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

member.

The values for this number, from 1 to a number subject to agreement between the data preparer and

receiving system, 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 contain zero.

42
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This field shall be recorded according to 8.2.4.

10.5.4 Permissions (BP 9 to 10)

The bits of this 16-bit field shall be numbered from 0 to 15 starting with the least significant bit of the
byte recorded in byte position 10.

Bits 0 to 3 may be ignored in interchange.

If requested by the owner, bits 4 to 7 may be ignored in interchange.

This field shall specify access permission for certain classes of users as described in Table 43

Table 13 — Permissions

If set to ZERO, this shall mean that an owner who is a member-of a group of

Bit0 the system class of user may read the file.
it
If set to ONE, this shall mean that an owner who is a member of a group of]
the system class of user may not read the file.

Bit 1 Shall be set to ONE.

If set to ZERO, this shall mean that an owner srho is a member of a group o
the system class of user may execute the file.

==

Bit 2
If set to ONE, this shall mean that an gwner who is a member of a group of]
the system class of user may not execute the file.

Bit 3 Shall be set to ONE.
If set to ZERO, this shall mean-that the owner may read the file.

Bit 4
If set to ONE, this shall mean that the owner may not read the file.

Bit 5 Shall be set to ONE.
If set to ZERO, this Shall mean that the owner may execute the file.

Bit6
If set to ONE,.this shall mean that the owner may not execute the file.

Bit 7 Shall be set to'ONE.

If set t&ZERO, this shall mean that any user who is a member of the group
specified by the group identification field may read the file.

Bit 8
If\set to ONE, this shall mean that of the users who are members of the grdqup
specified by the group identification field, only the owner may read the fil

Bit 9 Shall be set to ONE.

If set to ZERO, this shall mean that any user who is a member of the group
specified by the group identification field may execute the file.

0

Bit 10 If set to ONE, this shall mean that of the users who are members of the grqup
specified by the group identification field, only the owner may execute the
file.

Bit 11 Shall be set to ONE
If set to ZERO, this shall mean that any user may read the file.

Bit 12 If set to ONE, this shall mean that a user not a member of the group specified
by the group identification field may not read the file.

Bit 13 Shall be set to ONE.

If set to ZERO, this shall mean that any user may execute the file.

Bit 14 If set to ONE, this shall mean that a user not a member of the group specified
by the group identification field may not execute the file.

Bit 15 Shall be set to ONE.
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10.5.5 File creation date and time (BP 11 to 27)

This field shall specify the date and the time of the day at which the information in the file was created.

This field shall be recorded according to 9.4.27.2.

10.5.6 File modification date and time (BP 28 to 44)

This field shall specify the date and the time of the day at which the information in the file was last

modified.

This field

10.5.7 Fi]e expiration date and time (BP 45 to 61)

This field
regarded
as obsolet

This field

10.5.8 Fi
This field

If the dateland time are not specified then the information may be used at once.

This field

10.5.9 Re¢cord format (BP 79)

This field

— numb
this fi

— numb

— numb

7.10.5)), in which the RCW issecorded according to 8.2.2;

— numb

7.10.5)), in which theREW is recorded according to 8.2.3;

— numb
— numb

This field

thall be recorded according to 9.4.27.2.

shall specify the date and the time of the day at which the information in.the file may|
hs obsolete. If the date and time are not specified then the information shall ot be regard

h

thall be recorded according to 9.4.27.2.

le effective date and time (BP 62 to 78)

bhall specify the date and the time of the day at which the-information in the file may be ug

bhall be recorded according to 9.4.27.2.

bhall contain an 8-bit number specifying-the format of the information in the file:

er 0 shall mean that the structure ofithe information recorded in the file is not specified
eld;

er 2 shall mean that the information in the file is a sequence of variable-length records (

er 3 shall mean that'the information in the file is a sequence of variable-length records (

brs 4 to 127%are reserved for future standardization;

ers 128:to 255 are reserved for system use.

er 1 shall mean that the information in the file is a sequence of fixed-length records (see 7.10|4

be
led

shrall be recorded according to 8.1.2.

10.5.10Record attributes (BP 80)

This field shall contain an 8-bit number specifying certain processing of the records in a file when they
are displayed on a character-imaging device:

— number 0 shall mean that each record shall be preceded by a line feed character and followed by a
carriage return character;

— number 1 shall mean thatthe firstbyte of arecord shall be interpreted as specified in ISO/IEC 1539-1
for vertical spacing;

— numb

44

er 2 shall mean that the record contains the necessary control information;
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— numbers 3 to 255 are reserved for future standardization.
If the record format field contains zero, then the record attributes field shall be ignored in interchange.

This field shall be recorded according to 8.1.2.

10.5.11Record length (BP 81 to 84)
This field shall specify a 16-bit number as follows:

— if the record format field contains the number 0, the record length field shall contain zero;

— | if the record format field contains the number 1, the record length field shall specify)th¢ length in
bytes of each record in the file;

— | if the record format field contains the number 2 or 3, the record length field shall specify the
maximum length in bytes of a record in the file.

This field shall be recorded according to 8.2.4.

10{5.12System identifier (BP 85 to 116)

This field shall specify an identification of a system which can recégnize and act upon the content of the
syqtem use fields in the extended attribute record and associatéd directory record.

The characters in this field shall be a-characters or al-characters.

10}5.13System use (BP 117 to 180)

This field shall be reserved for system use. Its content is not specified by this document.

10{5.14Extended attribute record version (BP 181)

This field shall specify as an 8-bit number the version of the specification of the extended attribute
redord.

1 shall indicate the structure-efithis document.

This field shall be recorded-according to 8.1.2.

10{5.15Length of éscape sequences (BP 182)

This field shall\specify as an 8-bit number the length in bytes of the escape sequences fleld in the
exflended attribute record.

This field’shall be recorded according to 8.1.2.

10.5.T6Reserved for future standardization (BF 106510 £2440)

All bytes of this field shall be set to (00).

10.5.17Length of application use (BP 247 to 250)

This field shall specify as a 16-bit number the length in bytes of the application use field in the extended
attribute record.

This field shall be recorded according to 8.2.4.
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10.5.18Application use [BP 251 to (250 + LEN_AU)]

This field shall be reserved for application use. Its content is not specified by this document.

10.5.19Escape sequences [BP (251 + LEN_AU) to (250 + LEN_ESC + LEN_AU)]

This field shall be optional. If present, this field shall contain escape sequences that designate the coded
character set to be used to interpret the contents of the file. These escape sequences shall conform to
ISO/IEC 2022, except that the escape character shall be omitted from each escape sequence.

The first er nn]y escape-seguence shall hngin at the first hy‘l’n of the field FEach successive escape

sequence $hall begin at the byte in the field immediately following the last byte of the preceding eScape
sequence. ]Any unused positions following the last escape sequence shall be set to (00).

10.6 Consistency of file attributes between extended attribute records of a file

The following fields of the extended attribute record associated with the file segtions of a file shall
contain the same values:

— record format field;
— record attributes field;

— recordl length field, if the records are fixed-length records (see Z10.4).

11 Levels of interchange

11.1 Gemneral

This document specifies three nested levels of interchange.

11.2 Levpel 1

At level 1,[the following restrictions shall.apply to a volume identified by a primary volume descripftor
or by a supplementary volume descriptor:

— each ffle shall consist of only one file section;

— afile Iame shall not contaih more than 8 d-characters or 8 d1-characters;
— afile pame extension.shall not contain more than 3 d-characters or 3 d1-characters;
— adireftory idefntifier shall not contain more than 8 d-characters or 8 d1-characters.

Atlevel 1 the following restrictions shall apply to a volume identified by an enhanced volume descriptor:

—  each filesshall consistof nn]y one file section

11.3 Level 2

At level 2 the following restriction shall apply to a volume identified by a primary volume descriptor, by
a supplementary volume descriptor, or by an enhanced volume descriptor:

— each file shall consist of only one file section.

11.4 Level 3

At level 3 no restrictions shall apply.

46 © ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=845f93f3bdda10eeaada12400e16316e

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Notation 
	4.1 Decimal and hexadecimal notations 
	4.2 Other notations 

	5 Conformance 
	5.1 Conformance of a CD-ROM 
	5.2 Conformance of an information processing system 

	6 Requirements for a medium 
	7 Volume structure 
	7.1 Arrangement of data on a CD-ROM 
	7.1.1 Physical addresses 
	7.1.2 Logical sector 
	7.1.3 Volume space 

	7.2 Arrangement of the volume space 
	7.2.1 System area and data area 
	7.2.2 Logical block 

	7.3 Arrangement of the data area 
	7.4 Arrangement of an extent 
	7.4.1 Extent 
	7.4.2 Mode of recording a file section 
	7.4.3 Interleaved mode 
	7.4.4 Non-interleaved mode 
	7.4.5 Data length of a file section 
	7.4.6 Relation of extended attribute record to file section 
	7.4.7 Recording of a volume partition 

	7.5 File structure 
	7.5.1 Relation to file sections 
	7.5.2 Numbering of bytes in a file 
	7.5.3 Contents of a file 
	7.5.4 Associated file 

	7.6 Volume set 
	7.7 Volume descriptors 
	7.7.1 General 
	7.7.2 Volume descriptor set 

	7.8 Directory structure 
	7.8.1 Directory 
	7.8.2 Directory hierarchy 
	7.8.3 Relation of directory hierarchies 

	7.9 Path table 
	7.9.1 General 
	7.9.2 Order of path table records 
	7.9.3 Path table group 
	7.9.4 Recorded occurrences of the path table 
	7.9.5 Consistency of path tables between volumes of a volume group 

	7.10 Record structure 
	7.10.1 General 
	7.10.2 Characteristics 
	7.10.3 Measured data units (MDU) 
	7.10.4 Fixed-length records 
	7.10.5 Variable-length records 


	8 Recording of descriptor fields 
	8.1 8-bit numerical values 
	8.1.1 General 
	8.1.2 8-bit unsigned numerical values 
	8.1.3 8-bit signed numerical values 

	8.2 16-bit numerical value 
	8.2.1 General 
	8.2.2 Least significant byte first 
	8.2.3 Most significant byte first 
	8.2.4 Both-byte orders 

	8.3 32-bit numerical value 
	8.3.1 General 
	8.3.2 Least significant byte first 
	8.3.3 Most significant byte first 
	8.3.4 Both-byte orders 

	8.4 Character sets and coding 
	8.4.1 d-characters and a-characters 
	8.4.2 c-characters 
	8.4.3 Separators and filler 
	8.4.4 Use of characters in descriptor fields 
	8.4.5 Justification of characters 

	8.5 File identifier 
	8.5.1 File identifier format 
	8.5.2 File identifier length 

	8.6 Directory identifier 
	8.6.1 Directory identifier format 
	8.6.2 Reserved directory identifiers 
	8.6.3 Directory identifier length 


	9 Volume descriptors 
	9.1 Format of a volume descriptor 
	9.1.1 General 
	9.1.2 Volume descriptor type (BP 1) 
	9.1.3 Standard identifier (BP 2 to 6) 
	9.1.4 Volume descriptor version (BP 7) 
	9.1.5 Depends on volume descriptor type (BP 8 to 2 048) 

	9.2 Boot record 
	9.2.1 General 
	9.2.2 Volume descriptor type (BP 1) 
	9.2.3 Standard identifier (BP 2 to 6) 
	9.2.4 Volume descriptor version (BP 7) 
	9.2.5 Boot system identifier (BP 8 to 39) 
	9.2.6 Boot identifier (BP 40 to 71) 
	9.2.7 Boot system use (BP 72 to 2 048) 

	9.3 Volume descriptor set terminator 
	9.3.1 General 
	9.3.2 Volume descriptor type (BP 1) 
	9.3.3 Standard identifier (BP 2 to 6) 
	9.3.4 Volume descriptor version (BP 7) 
	9.3.5 Reserved for future standardization (BP 8 to 2 048) 

	9.4 Primary volume descriptor 
	9.4.1 General 
	9.4.2 Volume descriptor type (BP 1) 
	9.4.3 Standard identifier (BP 2 to 6) 
	9.4.4 Volume descriptor version (BP 7) 
	9.4.5 Unused field (BP 8) 
	9.4.6 System identifier (BP 9 to 40) 
	9.4.7 Volume identifier (BP 41 to 72) 
	9.4.8 Unused field (BP 73 to 80) 
	9.4.9 Volume space size (BP 81 to 88) 
	9.4.10 Unused field (BP 89 to 120) 
	9.4.11 Volume set size (BP 121 to 124) 
	9.4.12 Volume sequence number (BP 125 to 128) 
	9.4.13 Logical block size (BP 129 to 132) 
	9.4.14 Path table size (BP 133 to 140) 
	9.4.15 Location of occurrence of type L path table (BP 141 to 144) 
	9.4.16 Location of optional occurrence of type L path table (BP 145 to 148) 
	9.4.17 Location of occurrence of type M path table (BP 149 to 152) 
	9.4.18 Location of optional occurrence of type M path table (BP 153 to 156) 
	9.4.19 Directory record for root directory (BP 157 to 190) 
	9.4.20 Volume set identifier (BP 191 to 318) 
	9.4.21 Publisher identifier (BP 319 to 446) 
	9.4.22 Data preparer identifier (BP 447 to 574) 
	9.4.23 Application identifier (BP 575 to 702) 
	9.4.24 Copyright file identifier (BP 703 to 739) 
	9.4.25 Abstract file identifier (BP 740 to 776) 
	9.4.26 Bibliographic file identifier (BP 777 to 813) 
	9.4.27 Volume creation date and time (BP 814 to 830) 
	9.4.28 Volume modification date and time (BP 831 to 847) 
	9.4.29 Volume expiration date and time (BP 848 to 864) 
	9.4.30 Volume effective date and time (BP 865 to 881) 
	9.4.31 File structure version (BP 882) 
	9.4.32 Reserved for future standardization (BP 883) 
	9.4.33 Application use (BP 884 to 1 395) 
	9.4.34 Reserved for future standardization (BP 1 396 to 2 048) 

	9.5 Supplementary volume descriptor and enhanced volume descriptor 
	9.5.1 General 
	9.5.2 Volume descriptor type (BP 1) 
	9.5.3 Volume descriptor version (BP 7) 
	9.5.4 Volume flags (BP 8) 
	9.5.5 System identifier (BP 9 to 40) 
	9.5.6 Volume identifier (BP 41 to 72) 
	9.5.7 Escape sequences (BP 89 to 120) 
	9.5.8 Path table size (BP 133 to 140) 
	9.5.9 Location of occurrence of type L path table (BP 141 to 144) 
	9.5.10 Location of optional occurrence of type L path table (BP 145 to 148) 
	9.5.11 Location of occurrence of type M path table (BP 149 to 152) 
	9.5.12 Location of optional occurrence of type M path table (BP 153 to 156) 
	9.5.13 Directory record for root directory (BP 157 to 190) 
	9.5.14 Volume set identifier (BP 191 to 318) 
	9.5.15 Publisher identifier (BP 319 to 446) 
	9.5.16 Data preparer identifier (BP 447 to 574) 
	9.5.17 Application identifier (BP 575 to 702) 
	9.5.18 Copyright file identifier (BP 703 to 739) 
	9.5.19 Abstract file identifier (BP 740 to 776) 
	9.5.20 Bibliographic file identifier (BP 777 to 813) 
	9.5.21 Application use (BP 884 to 1 395) 

	9.6 Volume partition descriptor 
	9.6.1 General 
	9.6.2 Volume descriptor type (BP 1) 
	9.6.3 Standard identifier (BP 2 to 6) 
	9.6.4 Volume descriptor version (BP 7) 
	9.6.5 Unused field (BP 8) 
	9.6.6 System identifier (BP 9 to 40) 
	9.6.7 Volume partition identifier (BP 41 to 72) 
	9.6.8 Volume partition location (BP 73 to 80) 
	9.6.9 Volume partition size (BP 81 to 88) 
	9.6.10 System use (BP 89 to 2 048) 


	10 File and directory descriptors 
	10.1 Format of a directory record 
	10.1.1 General 
	10.1.2 Length of directory record (LEN_DR) (BP 1) 
	10.1.3 Extended attribute record length (BP 2) 
	10.1.4 Location of extent (BP 3 to 10) 
	10.1.5 Data length (BP 11 to 18) 
	10.1.6 Recording date and time (BP 19 to 25) 
	10.1.7 File flags (BP 26) 
	10.1.8 File unit size (BP 27) 
	10.1.9 Interleave gap size (BP 28) 
	10.1.10 Volume sequence number (BP 29 to 32) 
	10.1.11 Length of file identifier (LEN_FI) (BP 33) 
	10.1.12 File identifier [BP 34 to (33 + LEN_FI)] 
	10.1.13 Padding field [BP (34 + LEN_FI)] 
	10.1.14 System use [BP (LEN_DR - LEN_SU + 1) to LEN_DR] 

	10.2 Consistency of file attributes between directory records of a file 
	10.3 Order of directory records 
	10.4 Format of a path table record 
	10.4.1 General 
	10.4.2 Length of directory identifier (LEN_DI) (BP 1) 
	10.4.3 Extended attribute record length (BP 2) 
	10.4.4 Location of extent (BP 3 to 6) 
	10.4.5 Parent directory number (BP 7 to 8) 
	10.4.6 Directory identifier [BP 9 to (8 + LEN_DI)] 
	10.4.7 Padding field [BP (9 + LEN_ DI)] 

	10.5 Format of an extended attribute record 
	10.5.1 General 
	10.5.2 Owner identification (BP 1 to 4) 
	10.5.3 Group identification (BP 5 to 8) 
	10.5.4 Permissions (BP 9 to 10) 
	10.5.5 File creation date and time (BP 11 to 27) 
	10.5.6 File modification date and time (BP 28 to 44) 
	10.5.7 File expiration date and time (BP 45 to 61) 
	10.5.8 File effective date and time (BP 62 to 78) 
	10.5.9 Record format (BP 79) 
	10.5.10 Record attributes (BP 80) 
	10.5.11 Record length (BP 81 to 84) 
	10.5.12 System identifier (BP 85 to 116) 
	10.5.13 System use (BP 117 to 180) 
	10.5.14 Extended attribute record version (BP 181) 
	10.5.15 Length of escape sequences (BP 182) 
	10.5.16 Reserved for future standardization (BP 183 to 246) 
	10.5.17 Length of application use (BP 247 to 250) 
	10.5.18 Application use [BP 251 to (250 + LEN_AU)] 
	10.5.19 Escape sequences [BP (251 + LEN_AU) to (250 + LEN_ESC + LEN_AU)] 

	10.6 Consistency of file attributes between extended attribute records of a file 

	11 Levels of interchange 
	11.1 General 
	11.2 Level 1 
	11.3 Level 2 
	11.4 Level 3 

	12 Requirements for systems 
	13 Description of systems 
	14 Requirements for an originating system 
	14.1 General 
	14.2 Files 
	14.3 Descriptors 
	14.3.1 Primary volume descriptor, path table record and directory record 
	14.3.2 Supplementary volume descriptor and enhanced volume descriptor 
	14.3.3 Volume partition descriptor 
	14.3.4 Boot record 
	14.3.5 Extended attribute record 

	14.4 System area 

	15 Requirements for a receiving system 
	15.1 General 
	15.2 Files 
	15.3 Descriptors 
	15.3.1 Implementation 
	15.3.2 Descriptor information 

	15.4 Restrictions 
	15.5 Levels of implementation 
	15.5.1 General 
	15.5.2 Level 1 
	15.5.3 Level 2 


	Annex A (informative) ISO/IEC 646: International reference version (IRV) 
	Annex B (informative) ISO 9660:1988 and Joliet Specification: Modifications 
	Bibliography 

