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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

work.

The procedures used to develop thls document and those 1ntended for its further maintenance

are described
needed for t
accordance w
www.iec.ch/m

he dlfferent types of document should be noted This document was dra
th the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/dirécti

criteria
fted in
ives or

Attention is d

embers_experts/refdocs).

fawn to the possibility that some of the elements of this documentmay be the

of patent rights. ISO and IEC shall not be held responsible for identifying any“or all such

rights. Details|
Introduction a
list of patent d
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pclarations received (see https://patents.iec.ch).

Any trade nanje used in this document is information given for the cgnvenience of users and d

constitute an 4

For an explan
expressions r
the World Tr
www.iso.org/i

ndorsement.
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SC 23, Digitally Recorded Media for: Information Interchange and Storage.

p incorporates the Amendittents ISO 9660:1988/Amd. 1:2013 and ISO 9660:198

ges are as follows:

|standard foryrecording” has been removed from Clause 3 as it is no longer con

Reference)to' a "standard for recording” have been replaced with cross-refere
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ced volume descriptor has been added in order to harmonize with the "Joliet Specif
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on cancels and replaces the-first edition (ISO 9660:1988), which has been technically
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cation"

d.or PC (see Clause B.1). Specific details are as follows:

the volume descriptor version has been changed to indicate the new structure,

e structure version has been changed to indicate the new structure,

the limitation in the depth of hierarchy has been lifted,

e identifier has not been separated into components,

e identifier does not have file version numbers,

agreement between the originator and the recipient of the volume,
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b) thefil
)
d) thefil
e) thefil
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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 interchange on read-only 120 mm optical data disks (CD-ROM)” and
“Volume and file structure of CD-ROM for information interchange” were internationally standardized as
ISO/IEC 10149 in 1989 and ISO 9660 in 1988 respectively.

Since the pub]lication of ISO 9660:1988, two Amendments were issued in 2013 and 2020 in*grder to

include the "Jo

This documen
recording and

liet Specification”, which was widely used on PC.

F has been developed in order to make ISO/IEC 10149 the normative refeérence spgcifying
addressing methods for the compact disk and to consolidate the two Ainendments.
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Information processing — Volume and file structure of CD-
ROM for information interchange

1 Scope

This document specifies the volume and file structure of compact disc read-only memory (CD-ROM) for
the interchange of information between users of information processing systems.

This ddcument specifies:

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

— thq placement of the files;

— thd attributes of the files;

— redord structures intended for use in the input or output«ata streams of an applicption program
whien such data streams are required to be organized as séts of records;

— thijee nested levels of medium interchange;
— twp nested levels of implementation;

— reduirements for the processes which are“provided within information processing systems, to
engble information to be interchanged between different systems, utilizing recorded CD-ROM as
thd medium of interchange; for this purpose, this document specifies the functions fo be provided
within systems which are intended to‘originate or receive CD-ROM which conform to this document.

2 Ndrmative references

The following documents are‘referred to in the text in such a way that some or all of their content
constitfites requirements\of this document. For dated references, only the edition cit¢d applies. For
undatefl references, the [atest edition of the referenced document (including any amendrents) applies.

ISO/IEQ 646, Information technology — 1SO 7-bit coded character set for information interdhange

ISO/IEQ 1539-1;, Tnformation technology — Programming languages — Fortran — Part 1: Rase language

ISO/IEQ 2022, Information technology — Character code structure and extension techniquds

ISO/IEC 2375, Information technology — Procedure for registration of escape sequences and 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 eight binary digits operated upon as a unit

[SOURCE: ISO y665:1983, 4.3]

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

[SOURCE: ISOAIEC 9293:1994, 4.2, modified — Preferred term changed from "data field of a se¢tor” to
"data field"]

34
data preparer
person or othdr entity which controls the preparation of data to be récorded 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 contjaining descriptive information about awelume (3.16) or a file (3.7)

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

3.7
file
named collect]on of information

3.8
file section
part of a file (3.7) that is®ecorded in any one extent (3.6)

39

implementation
set of processesswhich enable an information processing system to behave as an originating| system

(3.11), or as a receiving 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
person or other entity [for example, application program (3.1)] that causes an invocation of services

. . | . L R L£2 0N
pI‘OVld T Oy Tmprentertation (2-7)

3.16
volum
dismountable CD-ROM

3.17
volume set
collection of one or more volumes (3.16), on which a set of files (3.7) i$.recorded

4 Ngtation

4.1 Decimal and hexadecimal notations
Numbefr's in decimal notation are represented by decimal digits, namely 0 to 9.

Numbefs in hexadecimal notation are represehted by hexadecimal digits, namely 0 tq 9 and A to F,
shown |n parentheses.

4.2 Qther notations

BP byte position within a descriptor, starting with 1

RBP byte position within a descriptor field, starting with 1
ZERO single bit-with value 0

ONE single bit with value 1

Digit(s) any digit from ZERO to NINE

5 Confornramnce

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

7 Volume
7.1 Arrang
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Each sector sh
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logical sector s

Structure
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al addresses

hll be identified by a unique physical address in accordance with ISO/IEC 10149.

1 sector

a volume shall be organized into logical sectafs:Each logical sector shall cons
ps equal to 2 048 or 27, whichever is larger, where n is the largest integer such th

s in a logical sector shall be referred to.asthe logical sector size. Each logical sect
brent sector from any other logical sector and shall begin with the first byte of t
tor in which it begins. If the numberof bytes of the data field of each sector recos
ess than 2 048, a logical sector shall comprise more than one sector, and the se
sses of its constituent sectors.shall form a consecutive ascending sequence. The d
hall be recorded in the data.fields of its constituent sectors.

Each logical se
integers assig
sectors, starti
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sectors, each

sector constit

7.1.3 Volu

The informati

ctor shall be identified bya unique logical sector number. Logical sector numbers
ed in an ascending sequence, in order of ascending physical addresses of the cong
g with 0 for the Jlegical sector containing the sector having the lowest physical 3
tain recorded information. The numbering shall continue through successive
f which begins with the sector with the next higher physical address than that of
ting the pfevious logical sector.

e space

ist of a
at 2is

ual to, the number of bytes in the data field-of any sector recorded on the volume. The

or shall
he data
‘ded on
t of the
ata of a

thall be
tituent
iddress
logical
the last

shall be referred to as the volume space of the volume.

[his set

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 sp

ace 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.

Each logical block shall be identified by a unique logical block number. Logical block numbers shall be

integer
logical
shall b
followi
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assignment of volume partitions and the recording of file sections, file descrip

[]tors and path tables.
i

e section shall be recorded in an extent, and shall be identified by a descriptor in
ed attribute record ¢an be associated with the file section. If present, it shall be 1
ktent as the associated file section, and shall be identified by the descriptor tha

associated file section,Each directory shall be recorded as a file in a single extent, and shg

by a dir

ectory deseriptor either in another directory or in a volume descriptor. Each direq

be identified by.airecord in a path table. Each path table shall be identified in a volume d¢
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recorded in an extent and shall be identified by a volume descriptor.

7.4 Arrangement 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

sequen

7.4.2

ce.

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 logical block of each file unit shall have a logical block number which is the lowest logical block
number in the[fogical sector that contains that togicat biock:

bf the file units in an extent shall correspond to the sequence of the logical block'niimbers

cal block of each file unit.

The sequence
of the first log

The logical blocks comprising a file unit 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.

7.4.3.2 Interleave gap

h] block
1 block
ssigned
ssigned

rap shall comprise the set of logical blocks that are within an extent and the logic
numbers of which lie between the last logical block number*of a file unit and the first logicg
number of the|next file unit, if any, in the sequence. All interleave gaps between the file units a
to a file section shall comprise the same number of logical blocks. This number shall be the a
interleave gap|size for the file section.

An interleave §

The logical blo

also each

comprise

7.4.3.3 Relation of file section te file unit

When a file s
attribute recot

7.4.3.4 Recq

cks comprising an interleave gap between the file units assigned to a file section
be assigned to a different file seCtion; and/or

bart of one or more volume'partitions.

ection is reconded in interleaved mode, the file section, and its associated ex
d, if any, shall\be recorded over the sequence of file units assigned to the file sect

)rding ef-an extended attribute record

If an extended

nay:

tended
on.

ce. The

attrlbute record is recorded, it shall be recorded in the first file unit of the sequer]

recording shal hrough
successive bytes of that logical block, and then through successive bytes of successive logical blocks, if
any, of the file 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
recordg le recorded in
the dat

dinthe data cnaca arthic numhaor chall aaual zara ifthaora avra na hutac afthao f
ot o pa e, Ot o Ha o e S e e A e O e e e B o By eSOttt

h space.
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7.4.4.1] General

When 4 ated extended

attribu

 file section is recorded in non-interleaved mode, the file section and its associ
Le record, if any, shall be recorded over the sequence of logicaljblocks in an extent

7.4.4.2 Recording of an extended attribute record

If an extended attribute record is recorded, it shall be-fe¢orded over one or more logical blocks, the

logical
first by
block, 4
extend

The nu
extend

The log
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Cof

7.4.4.3

The file
form a
startw

block numbers of which form a continuous ascending sequence. The recording sh
te of the first logical block of the extent. It shall*continue through successive bytes
nd then through successive bytes of successive logical blocks, if any, of the extent
bd attribute record is recorded.

mber of logical blocks over which théextended attribute record is recorded shall h
ed attribute record length for thefile section.

ical blocks comprising an extended attribute record assigned to a file section may
p each be assigned to a different file section; and/or

hprise part of one-drimore volume partitions.

Recording of a file section

section  shall be recorded over zero or more logical blocks, the logical block nun
continuous ascending sequence. If no extended attribute record is recorded, the
ith the first logical block of the extent. If an extended attribute record is recorded

shall st

artwith the firstlogical block, if any, immediately following the last logical block

hll begin at the
of that logical
until all of the

e the assigned

nbers of which
sequence shall
, the sequence
pver which the

extended 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.

A subset of those attrlbutes shall apply to all flle sections of a file that contains records accordlng to
7.10. If any of thosea g 3 C erecqgrded in
association with each of the flle sectlons of the f11e

The other attrfibutes identified in an extended attribute record shall apply to that file section|and all
preceding file [sections of the file (see 7.5.1). If no extended attribute record is recorded in assqciation
with the last file section of a file, then these attributes are not specified for the file:

7.4.7 Recorfing of a volume partition

If a volume partition is recorded, it shall be recorded over one or more logical blocks, the logical block
numbers of which form a continuous ascending sequence. The recording shall begin at the first|byte of
the first logicdl block of the extent. It shall continue through successive bytes of that logical blgck, and
then through $uccessive bytes of successive logical blocks, if any; of the extent, until all of the volume
partition is re¢orded. The first logical block of each volume partition shall have a logical block hiumber
which is the lowest logical block number in the logical sectorthat contains that logical block.

The number of logical blocks over which the volume paritition is recorded shall be the assigned volume
partition size for the volume partition.

7.5 File structure

7.5.1 Relatipn to file sections

Each file shalll consist of one or more file sections. Each file section of a file shall be identified by a
record in the spme directory. Thessequence of the file sections of a file shall be identified by the ¢rder of
the correspongling records in thedirectory.

A file section may be partwef'more than one file and may occur more than once in the same filg. A file
section may be¢ identifiedby more than one record in the same or a different directory.

be recorded on the,same volume.

Each file secti;Fn ofafile may be recorded on a different volume. More than one file section of a file may

7.5.2 Numbering of bytes in a file

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.

8 © ISO/IEC 2023 - All rights reserved


https://iecnorm.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

An associated file has a relationship not specified by this document to another file that has been
assigned the same file identifier (see 8.5) as that of the associated file in the same directory.

7.6 Volume set

A volume set shall be the set of volumes on which a set of files is recorded.

A volume set shall consist of one or more volumes having common volume set ide$tification and
identifying the same coded graphic character sets for use within selected descriptor fields (see 8.4). All
volumes in a volume set shall be numbered consecutively starting froml.

A volurhe group within a volume set shall consist of one or moreconsecutively numbered volumes, the
contengs of which are established at the same time. The sequence number of the volunje that has the
highesf sequence number within the volume group shall be theassigned volume set size.

Each vglume of a volume set shall contain a descriptionef.all the directories and files thdt are recorded
volumes the sequence numbers of which areless than, or equal to, the assigned yolume set size
of the violume.

Such d¢scription recorded on a volume shall siipersede the description recorded on any] volume of the
volume|set having a lower assigned volume sét size.

The logdlical block size shall be the same for all volumes of a volume set.

7.7 Vjolume descriptors

7.7.1 | General
A volume descriptor shallbe one of the following types:
— primary volume descriptor;

— supplemehtatry volume descriptor;

— en]llanced volume descriptor;

— volume 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.

— Asupplementary 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 numnber of
volumes in the volume set. It shall also identify the coded graphic character sets-used| within
selectpd fields of this descriptor, and of the fields in associated file descriptors, difectory
descriptors and path tables.

c¢) The sequdnce may contain zero or more enhanced volume descriptors (see 9/5) each recorded at
least once

— An enhanced volume descriptor shall describe the volume space, @nd identify the attrilputes of
the volume, the locations of aroot directory and of group path tables, and the number of volumes
in thelvolume set. It shall also identify the coded graphic character sets used within selected
fields [of this descriptor, and of the fields in associated file descriptors, directory desdriptors
and path tables.

d) The sequence may contain zero or more volume partitiondescriptors (see 9.6).

— A volyme partition descriptor shall identify a ¥elume partition within the volume space, its
positipn and size, and its attributes.

e) The sequence may contain zero or more bootrécords (see 9.2).

— A booft record shall contain information which may be used to achieve a specific state in a
receiyling system or an application;program.

f) Thesequepce shall be terminated by the recording of one or more volume descriptor set termjinators
(see 9.3).

7.8 Directory structure

7.8.1 Directory

7.8.1.1 General

A directory shall be recorded as a file containing a set of records each of which identifies a file section
or another directory. A directory shall not be recorded as an associated file, 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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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;

— cer

— cer

tain attributes of the file;

tain attributes of the file section.

The fir
data fig

begin 4t the byte immediately following the last byte of the preceding directory riecord

sector.
after th

7.8.1.3

The rec

7.8.1.4

The lenfgth of a directory shall be the sum of:

— the

— the
dir

7.8.2

7.8.2.1
A direc

5t or only directory record recorded in a logical sector shall begin at the first’h
1d of that logical sector. Each subsequent directory record recorded in thatlogid

Each directory record shall end in the logical sector in which it beging:,-Unused
e last directory record in a logical sector shall be set to (00).

Order of directory records

ords in a directory shall be ordered according to 10.3.

Directory length

lengths of all directory records in the directory;

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

Directory hierarchy

General

tory hierarchy shall be a set of directories related to each other as follows.

— Th
vol

— Eag¢h directory, other than the root directory, shall be identified by a record in anoth

— A
di

e root of the hiegarchy, called the root directory, shall be a directory identified

irectory identifying another directory shall be called the parent directory of

me descriptor; supplementary volume descriptor or enhanced volume descriptor.

yte of the first
al sector shall
in that logical
byte positions

s in which the

| in a primary

er directory.

the identified

ctory. Each directory shall contain a record which identifies its parent direc

tory. Different

dir

ectories may have the same parent directory.

— Ahierarchical relationship shall exist between the root directory and all other directories as shown
in Figure 1.

ROOT
AR
SUB1 SUB2
N

SUB 3

Figure 1 — Example of directory hierarchy
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— The hierarchy shall consist of a number of levels (i.e. for n levels: level 1, level 2, ..., level n). The root
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 parent
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 volume
descriptor, the number of levels in the hierarchy shall not exceed eight. For a directory hierarchy
identified in an enhanced volume descriptor, the number of levels in the hierarchy may exceed eight. In
addition, for each file recorded, the sum of the following shall not exceed 255:

— the lengthl
— the length

— the numbe

7.8.2.3 Iden

For aroot dire|

— the first djirectory record of the root directory shall describe the‘root directory and shall
dentifier consisting of a single (00) byte;

directory

— the second
directory

— adirector
volume dée

For each direc

— the first djirectory record of the directory shall describe that directory and shall have a di

identifier

— the secon
and shall

— adirector

of the file identifier (see 8.5.2);

r of relevant directories.

tification of directories

Ctory:

Consisting of a single (00).byte;

7.8.3 Relatipn of directory hierarchies

One or more d

of the directory identifiers (see 8.6) of all relevant directories;

| directory record of the root directory shall des¢ribe the root directory and shal
dentifier consisting of a single (01) byte;

y record describing the root directory shall’be contained in the root directory fiel
scriptor that identifies the directory hierarchy.

fory other than the root directory:

directory record of the directory shall describe the parent directory for that di
ave a directory idéentifier consisting of a single (01) byte;

y record in its parent directory shall describe the directory.

rectory hierarchies shall be recorded on a volume.

have a

have a

d of the

rectory

rectory

: : 1 1 111 L | P o o 4=l > 1 | > b
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Each additional directory hierarchy shall be identified in a supplementary volume descriptor or an
enhanced volume descriptor.

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.

12

© ISO/IEC 2023 - All rights

reserved


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

ISO/IEC 9660:2023(E)

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
shall be numbered starting from 1. The first record in the path table shall identify the root directory
and its location.

The dirfectory number of a directory shall be the ordinal number of the path table record|that identifies
the dirgctory.

7.9.2 | Order of path table records
The redords in a path table shall be ordered by the following criteria in désgending order ¢f significance:
— in gscending order according to the level in the directory hierarchy;

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

— in pscending order according to the relative valueyof’the directory identifier field|in the record,
where the directory identifiers shall be valued asfollows.

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

— | After any padding necessary-to treat the directory identifiers as if they were of equal length,
the characters in the copresponding byte positions (starting with the first ppsition) of the
directory identifiers are compared until a byte position is found that does not coptain the same
character in both directory identifiers. The greater directory identifier is the ong that contains
the character with.the higher code position value in the coded graphic character sets used to
interpret the dikectory identifier of the path table record.

7.9.3 |Path table group

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

In a typel path table, a numerical value shall be recorded according to 8.2.2 if represerited as a 16-bit

numberamdaccording to 8-3-2 iff represented as a 32-bitmumber——————————__

In a type 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
contents of any other type L path table identified in a primary volume descriptor on a volume of the
same volume greup-

The contents df a type M path table identified in a primary volume descriptor shall be identical to the
contents of anly other type M path table identified in a primary volume descriptor on a‘velume of the
same volume group.

7.9.5.2 Contents of path tables identified in a supplementary volume deseriptor

The contents ¢f a type L path table identified in a supplementary volume,descriptor shall be identical
to the content§ of any other type L path table identified in a supplementary volume descriptor,|having
the same volumne set identification and identifying the same coded graphic character sets for usq within
selected descr]ptor fields (see 8.4), on a volume of the same volume gtroup.

The contents ¢f a type M path table identified in a supplementary volume descriptor shall be identical
to the contents of any other type M path table identified in assupplementary volume descriptor|having
the same volume set identification and identifying the same.coded graphic character sets for usg within
selected descr]ptor fields (see 8.4), on a volume of the same volume group.

7.10 Record|structure

7.10.1 Genernjal

The informati¢n in a file may be organized as a set of records according to 7.10.

7.10.2 Charafteristics
A record shall pe a sequence ofbytes treated as a unit of information.
The length of 4 record shall'be the number of bytes in the record.

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

All records in § file'shall be either fixed-length records or variable-length records.

7.10.3 Measured data units (MDU)

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 Variable-length records

A variapltetensthrecord-shallbearecord-containedinafile thatisassigned-te-eontatnrerords that may
have different lengths. The value recorded in the record format field of an extended atfribpute record for
a file cpntaining variable-length records shall contain the same value as that recoxded in the record

iaple-length record shall be contained in an MDU. The MDU shall congsist)of a record control word
(RCW)|immediately followed by the variable-length record, immediately-followed by|a (00) byte if
necessary 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 recotded according
to:

— 8.2.2, if the value in the record format field of the extented attribute record associat¢d with the file
sedtion is 2; or

— 8.2.3,if the value in the record format field of thelextended attribute record associat¢d with the file
sedtion is 3.

A maximum record length shall be assigned for a file. The length of any record in the¢ file shall not
exceed|[this value. The assigned maximum gecord length shall be in the range 1 to 32 767

The mipimum length of a variable-length record shall be 0.

8 Recording of descriptor fields
8.1 §-bit numericalvalues

8.1.1 | General

A numgrical value represented in binary notation by an 8-bit number shall be recorded in a field of a
descripFor in one of the following two formats. The applicable format is specified in the|[description of

the descriptor fields.

8.1.2 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 numerical value represented by the hexadecimal representation (wx yz) shall be recorded in a two-

byte field as ()

1Z WX)
7

EXAMPLE
(34 12).

8.2.3 Most 4

A numerical v.
byte field as (

EXAMPLE
(12 34).

8.2.4 Both-byte orders

A numerical v
byte field as (}

EXAMPLE
(3412 12 34).

8.3 32-bit pumerical value

8.3.1 Gener

A numerical v
descriptor in @
the descriptor

8.3.2 Least

A numerical v
four-byte field

he decimal number 4 660 has (12 34) as its hexadecimal representation and is‘recd

ignificant byte first

hlue represented by the hexadecimal representation (wx yz) shall be recorded in
X y7).

Che decimal number 4 660 has (12 34) as its hexadecimal répresentation and is recd

hlue represented by the hexadecimal representation (wx yz) shall be recorded in|
Z WX WX YZ).

'he decimal number 4 660 has (12 34) as-its hexadecimal representation and is recd

al

hlue represented inBinary notation by a 32-bit number shall be recorded in a fi
ne of the followingthree formats. The applicable format is specified in the descri
fields.

significant-byte first

hluelrepresented by the hexadecimal representation (st uv wx yz) shall be recordg
as‘z wx uv st).

rded as

a two-

rded as

a four-

rded as

eld of a
btion of

ed in a

EXAMPLE
recorded as (78

56 34 12).

8.3.3 Most significant byte first

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

A numerical value represented by the hexadecimal representation (st uv wx yz) shall be recorded in a

four-byte field

EXAMPLE
recorded as (12

16

as (st uv wx yz).

34 56 78).

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

8.4.1 d-characters and a-characters

Except|as specified in 8.4.4, the characters in the descriptors shall be coded according §o ISO/IEC 646
(see Anjnex A).

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

3/( to 3/9
4/1t05/10
5/15

The 57| characters in the following positions of the IRV ate referred to as a-characters (See A.3 for
further| details):

2/0to 2/2
2/%to 2/15
3/Q to 3/15
4/1 to 4/15
5/Q 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 chdracters of the coded graphic character sets identified by the escape sequences in a yupplementary
volumedescriptorarereferredtoas ccharacters:

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 Separ

ators 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
— separator

— separator

primary volume descriptor or in a supplementary volume descriptor shall be:
1 represented by the bit combination (2E);

2 represented by the bit combination (3B).

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

not be separatee-inte-components-

Separators ar¢ not specified for a file identifier within a directory hierarchy that is identifie

enhanced vol

8.4.3.2 Filld

The character
referred to as

Within a volu

descriptor, the

Within a volur

be subject to a

8.4.4 Use of

The charactern
specified in CI;

directory
path table|

extended
primary v|

The character
specified in CI;

directory

descriptox;

e descriptor.

I

filling any byte position which is specified by this documentde be characters 5
Filler.

ne that is identified by a primary volume descriptor or-by a supplementary
bit combination of filler shall be (20).

he that is identified by an enhanced volume descriptor, the bit combination of fill
greement between the originator and the recipient of the volume.

characters in descriptor fields

s in the fields of the following deseriptors shall be a-characters or d-charad
huse 10:

Fecords within a directory hierarchy identified in a primary volume descriptor;
records within a path table-group identified in a primary volume descriptor;

httribute records identified in a directory of a directory hierarchy that is identif]
plume descriptory

5 in the fields of the following descriptors shall be al-characters or d1-charac
huse 10:

records. within a directory hierarchy that is identified in a supplementary

)

d in an

hall be

volume

er shall

ters as

jled in a

ters as

volume

path table

records withima patirtabte group identifiedimasupplementary votume descript

supplementary volume descriptor.

r;

extended attribute records identified in a directory of a directory hierarchy that is identified in 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:

path table

enhanced

18

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

volume descriptor.

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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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:

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

sef
file
sed

filg

Within
volume

arator 1;

name extension: a sequence of zero or more d-characters or d1-characters;
arator 2;

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

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

if

on¢ character;

if
on¢

thd

Within
meet th

the
no
no

no

e character;
sum of the following shall not exceed 30:
if there is a file name, the length ofthe file name,
if there is a file name extensiomn, the length of the file name extension.

a directory hierarchy thatis identified in an enhanced volume descriptor, this
e following requirements:

length of file name'shall not exceed 207;
Separators are specified;
file name extension is present;

file Version number is present.

upplementary

o characters are specified for the file name, then the file name extension shall comsist of at least

o characters are specified for the file name extension, then the file name shall copsist of at least

sequence shall

Within
not be specified as certain character sequences. These sequences shall be subject to agreement between
the originator and recipient of the volume.

NOTE

o dor ool dbh o d o s d e 2o o ol oo A ualiaa rintai o £11
oI CCTOTy itrartny cirac s ratorrCt T an trran teov oro et SerptoT,a 1t

dentifier shall

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;

— ifthere 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 volume identified by an enhanced volume descriptor, a directory identifier can be a sequence

of characters
between the o

8.6.2 Reser

The root direc

ather than d-characters or d1-characters. The sequence shall be subject to agr
riginator and recipient of the volume.

ved directory identifiers

Lory shall be identified by a directory identifier consisting of a single-{00) byte.

As specified i 7.8.2.2, certain directory identifiers shall consist of a single\(00) byte or a sin

byte.

8.6.3 Direcfory identifier length

Within a dired
volume descrij

Within a dire
directory iden|

9 Volume
9.1 Format

9.1.1 Gener

The volume d¢
creator(s), cer
of the standar

eement

rle (01)

tory hierarchy that is identified in a primary velume descriptor or in a supplementary

btor, the length of a directory identifier shall not'exceed 31.

ctory hierarchy that is identified in an gnhanced volume descriptor, the leng
Lifier shall not exceed 207.

descriptors

of a volume descriptor

al

bscriptors shall-identify the volume, the partitions recorded on the volume, the
fain attributes of the volume, the location of other recorded descriptors and the
[l which applies to the volume descriptor, as shown in Table 1.

Table 1 — Volume descriptor

th of a

volume
version

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.

9.1.3

This fidld shall specify an identification of this document.

The chdracters in this field shall be CD001.

Standard identifier (BP 2 to 6)

me descriptor

me descriptor

nt of the field
sed to achieve

9.1.4 |Volume descriptor version (BP 7)
This figld shall specify as an 8-bit number the version of the specification.of the volume descriptor.
The content and the interpretation of this field shall depend on thé)content of the voly
type figld.
This figld shall be recorded according to 8.1.2.
9.1.5 |Depends on volume descriptor type (BP 8 to'Z 048)
The coptent and the interpretation of this field shall depend on the content of the voly
type figld.
9.2 Bootrecord
9.2.1 |General
The bopt record shall identify_a‘system which can recognize and act upon the conte
reservedd for boot system use in the boot record, and shall contain information which is
a specific state for a systentor for an application, as shown in Table 2.
Table 2 — Boot record
BP Field name Content
1 Volume descriptor type Numerical value
2to6 Standard identifier CD001
7 Volume descriptor version Numerical value
8to 39 Boot system identifier a-characters
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.

© ISO/IEC 2023 - All rights reserved

21


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

ISO/IEC 9660:2023(E)

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 shal

be recorded according to 8.1.2

9.2.5 Boots

This field shall
boot identifier

The character

9.2.6 Booti

This field shal
boot record.

The character

9.2.7 Boot§q
This field shal

9.3 Voluméd

9.3.1 Gener

The recorded
descriptor set

ystem identifier (BP 8 to 39)

specify an identification of a system which can recognize and act upon-the conter]
and boot system use fields in the boot record.

in this field shall be a-characters.

dentifier (BP 40 to 71)

specify an identification of the boot system specifieddn'the boot system use fiel
in this field shall be a-characters.

ystem use (BP 72 to 2 048)

be reserved for boot system use. Its.contents are not specified by this document.
descriptor set terminator,

al

set of volume desctiptors shall be terminated by a sequence of one or more
terminators as shiown in Table 3.

Table 3 — Volume descriptor set terminator

t of the

d of the

volume

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)

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

1 shall indicate the structure of this document.

This figld shall be recorded according to 8.1.2.

9.3.5 |Reserved for future standardization (BP 8 to 2 048)

All bytegs of this field shall be set to (00).
9.4 Hrimary volume descriptor

9.4.1 |General

The primary volume descriptor shall identify the volume,& system which can recogniz¢ and act upon
the conftent of the logical sectors with logical sector nunmibets 0 to 15, the size of the voliime space, the
version of the standard which applies to the volume deScriptor, the version of the specification which
applies|to the directory records and the path table\records and certain attributes of the volume, as
shown |n Table 4.

Table 4 — Primary volume descriptor

BP Field name Content
1 Volume descriptor 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 to.80 Unused field (00) byte
81-t0 88 Volume space size Numerical value
89to 120 Unused field (00) bytes
124+te-124 Yelurme-setsize Neerieal-valae
125to0 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 Location of optional occurrence of Numerical value
type L path table
Location of .
149 to 152 occurrence of type M path table Numerical value
Location of optional occurrence of .
153 to 156 type M path table Numerical value
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Table 4 (continued)

BP Field name Content
157 to 190 ?g;iggfg;gg?gfy 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 identifier d-characters, separator 1, separator 2
740te—-76 Abstractfile-identifier d-characters,separateri-separator2
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
8438|to 864 Volume expiration date and time Digit(s), numerical value
865|to 881 Volume effective date and time Digit(s), numerical value

$82 File structure version numerical value

J;83 g(l}reﬁjtr:regstandardization) (00) byte

884101395 |Application use not specified
1396ft0 2048 gcljre?g::éistandardization) (09)bytes

9.4.2 Volume descriptor type (BP 1)

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

The number ir] this field shall be 1.
This field shall be recorded according te:8.1.2.

9.4.3 Standard identifier (BP 2to'6)
This field shall specify an identification of this document.

The character$ in this field'shall be CD0OI.

9.4.4 Volunje descriptor version (BP 7)

This field shall specify as an 8-hit number an identification of the version of the specification of the

primary volume descriptor.

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

9.4.9 |Volume space size (BP 81 to 88)

This fidld shall specify as a 32-bit number the number of logical blocks in which the voluthe space of the
volumelis recorded.

This fidld shall be recorded according to 8.3.4.

9.4.10 | Unused field (BP 89 to 120)
All bytes of this field shall be set to (00).

9.4.11 | Volume set size (BP 121 to 124)
This fidld shall specify as a 16-bit number the assigned Volume set size of the volume.

This figld shall be recorded according to 8.2.4.

9.4.12 | Volume sequence number (BP 125:to 128)

This fidld shall specify as a 16-bit numbér the ordinal number of the volume in the volume set of which
the volime is a member.

This fidld shall be recorded accerding to 8.2.4.

9.4.13 | Logical block size (BP 129 to 132)
This fidld shall specify.as a 16-bit number the size in bytes of a logical block.
This fidld shall béfecorded according to 8.2.4.

9.4.14 | Path table size (BP 133 to 140)

i 1dldclhgll 1.£: 29 1.2 baoprilal Lo 1 £ o wdad e
ThlS fl\,lu SITATT SPTCITy a5 Iz unt TTOUTITOCTT tllb 1\,115tu IOy t\,o OTraIrcCoTOC O OCCUTTCTICT™O the path tab]e

identified by this volume descriptor.

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
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.
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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 occurrenc

e 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 shall specify as a 32-bit number the logical block number of the first logical block allocated to

the extent whi
this occurrenc

This field shal

T containg anm OCCUTTENCE of the path tabie. Muttipte-byte numericat vatues imar
e of the path table shall be recorded with the most significant byte first.

be recorded according to 8.3.3.

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

This field shal
the extent wh
the extent sha
this occurrend

This field shal

e of the path table shall be recorded with the most significant byte first.

be recorded according to 8.3.3.

9.4.19 Direcfory record for root directory (BP 157 to 190)

This field shal
This field shal

9.4.20 Volun
This field shal

contain an occurrence of the directory.record for the root directory.

be recorded according to 10.1.

e set identifier (BP 191 to 318)

specify an identification-of-the volume set of which the volume is a member.

specify as a 32-bit number the logical block number of the firstdogical block allog
ch contains an optional occurrence of the path table. If thesvalue is 0, it shall mg
Il not be expected to have been recorded. Multiple-byte nuirierical values in a re

cord of

ated to
an that
cord of

The characters in this field shall be d-characters.

9.4.21 Publisher identifier(BP 319 to 446)

This field shal
group of whic}

specify amidentification of the user who specified what shall be recorded on the yolume

) the voltume is a member.

If the first byfe is.set to (5F), the remaining bytes of this field shall specify an identifier fdr a file
containing the idéentification of the user. This file shall be described in the root directory. The 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 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
group of which the volume is a member.

If the firstbyte is set to (5K} the re

maining-bytes—of-thisfield-shall-specifyan-iden

tifier for a file

contairn
file nan
than 3

If all by
The chz

9.4.24

This fi¢

copyrig
or equd
mean t

The filé
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This fié
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TITCrITTITT

ing the identification of the application. This file shall be described in the root
ne shall not contain more than 8 d-characters and the file name extension shall'no
1-characters.

TI—TCroTT

tes of this field are set to filler, it shall mean that no such application.issidentified.

iracters in this field shall be a-characters.

Copyright file identifier (BP 703 to 739)

ld shall specify an identification for a file described-by the root directory an
ht statement for those volumes of the volume set the sequence numbers of whic}
1 to, the assigned volume set size of the volumes}f,all bytes of this field are set ]
hat no such file is identified.

name of a copyright file identifier shall not contain more than 8 d-characters.
on of a copyright file identifier shall not:€ontain more than 3 d-characters.

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

Id shall be recorded as specifiedin 8.5.

Abstract file identifier-(BP 740 to 776)

1d shall specify an identification for a file described by the root directory and
t statement for those volumes of the volume set the sequence numbers of which a
b, the assigned yolume set size of the volume. If all bytes of this field are set to fille
such file is identified.

name. 0f an abstract file identifier shall not contain more than 8 d-characters.
on of-ail abstract file identifier shall not contain more than 3 d-characters.

The cha

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

directory. The
t contain more

1 containing a
1 are less than,
o filler, it shall

The file name

containing an
e less than, or
r, it shall mean

The file name

This field 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

T

The date and timeshal-berepresented-byat/bytefiel

Table 5 — Date and time format

RBP Interpretation Content
1to 4 Year from 1 to 9999 Digits
5|to 6 Month of the year from 1 to 12 Digits
7|to 8 Day of the month from 1 to 31 Digits
9to 10 Hour of the day from 0 to 23 Digits
11jto 12 Minute of the hour from 0 to 59 Digits
13(to 14 Second of the minute from 0 to 59 Digits
15|to 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 accord-
ingto 8.1.3

If all characteqs 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 Volunje modification date and tithe (BP 831 to 847)

This field shall specify the date and the time of the day at which the information in the volume Was last
modified.

This field shall be recordedaccording to 9.4.27.2.

9.4.29 Volunje 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 as oljsol€te. If the date and time are not specified, then the information shall not be rggarded
as obsolete.

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)

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

9.4.34 | Reserved for future standardization (BP 1 396 to 2 048)
All byte¢s of this field shall be set to (00).

9.5 Supplementary volume descriptor and enhanced volume descriptor

9.5.1 |General
The supplementary volume descriptor or the enhanced volume.descriptor shall identify:
— thq volume;

— a slystem which can recognize and act upon the:content of the logical sectors with logical sector
numbers 0 to 15;

— thdgsize of the volume space;

— thq version of the standard which applies to the volume descriptor;
— thg version of the specification whigh applies to the directory records and the path thble records;
— cetftain attributes of the volume;

— thq coded graphic character sets used to interpret descriptor fields that contain |characters, as
shgqwn in Table 6.

Within|a volume descriptor set the contents of the fields of this descriptor shall be iglentical to the
contents of the corresponding fields in a primary volume descriptor except for the followfing fields.

Table.6 — Supplementary volume descriptor and enhanced volume descriptor

BP Field name Content
1 Volume descriptor type Numerical value
2to6 Standard identifier CD001
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.
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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 to0 148 Location of optional occurrence of Numerical value
type L path table
o Location of

1490152 AL L 1
J[to—Toz INTHrericarvarae

occurrence of type M path table

Location of optional occurrence of

153|to 156 type M path table Numerical value
157]to 190 E)i:‘;gg‘)trgiﬁgiggfy 34 bytes

191|to 318 Volume set identifier d1-characters*
319|to 446 Publisher identifier al-characters*
447|to 574 Data preparer identifier al-characters™
575|to 702 Application identifier al-characters*

703lto 739 Copyright file identifier d1-characters, separator 1, separator

2*
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 dateland 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
$82 File structure version Numerical value
J;SB g(?l‘efsl(;{:re;jstandardiZation) (00) byte
884101395 |Application use Not specified
(Reserved

1396|to 2 048 (00) bytes

for future standardization)

NOTE | '*' defiotes case of supplementary volume descriptor.

9.5.2 Volunie rlncr'rlpfnr fypn {RD 1)

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

— if setto 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 escapg sequence not
regdistered according to ISO/IEC 2375.

Bits 1 tp 7: These bits are reserved for future standardization and shall all be sétto ZERQ.

9.5.5 |[System identifier (BP 9 to 40)

This fidld shall specify an identification of a system which can recognizeand act upon the content of the
logical pectors with logical sector numbers 0 to 15 of the volume.

Withinja supplementary volume descriptor, the characters in this field shall be al-charadters.

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

9.5.6 |Volume identifier (BP 41 to 72)
This fidld shall specify an identification of the,volume.
Withinfa supplementary volume descriptar, the characters in this field shall be d1-charadters.

Within[an enhanced volume descriptor, the characters in this field shall be subject|to agreement
betwegn the originator and recipiént of the volume.

9.5.7 |Escape sequences(BP 89 to 120)

This figld shall specify one or more escape sequences according to ISO/IEC 2022 that defignate the GO
graphi¢ character s€t.and, optionally, the G1 graphic character set to be used in an 8-bit environment
according to ISOAEC 2022 to interpret descriptor fields related to the directory hierarchy identified by
this voLme descriptor (see 8.4.4). If the G1 set is designated, it is implicitly invoked into[columns 10 to
15 of tHe codetable.

These gseape sequences shall conform to ISO/IEC 2022, except that the escape character shall be
omitted from each designating escape sequence when recorded in this field. The first or only escape
sequence shall begin at the first byte of the field. Each successive escape sequence shall begin at the
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 shall specify as a 32-bit number the logical block number of the first logical block allocated to
the extent which contains an optlonal occurrence of the path table If the value is 0, it shall mean that
the extent shaftT E EXPECLE : : ' rgcord of
this occurrende of the path table shall be recorded w1th the least significant byte f1rst

This field shall be recorded according to 8.3.2.

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

This field shall specify as a 32-bit number the logical block number of the firstlogical block allogated to
the extent whigh contains an occurrence of the path table. Multiple-byte numierical values in a rgcord of
this occurrende of the path table shall be recorded with the most significait byte first.

This field shall be recorded according to 8.3.3.

9.5.12 Location of optional occurrence of type M path table’(BP 153 to 156)

This field shall specify as a 32-bit number the logical blockihtimber of the first logical block allodated to
the extent which contains an optional occurrence of thépath 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 rgcord of
this occurrende of the path table shall be recorded-with the most significant byte first.

This field shall be recorded according to 8.3.3¢

9.5.13 Directory record for root directory (BP 157 to 190)
This field shall contain an occurrence-of the directory record for the root directory.

This field shall be recorded ac¢cording to 10.1.

9.5.14 Volumle set identifier (BP 191 to 318)

This field shall specify*an identification of the volume set of which the volume is a member.

Within a supplententary volume descriptor, the characters in this field shall be d1-characters.

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

9.5.15 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.

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

Within
Within
betwed

9.5.17

This fie
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If the f
contairn

If all by
Within

Within
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a supplementary volume descriptor, the characters in this field shall be al-chafag
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n the originator and recipient of the volume.
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irst byte is set to (5F), the remaining bytes of this field shall specify an idenf
ing the identification of the application. This file shall be described in the root diy

tes of this field are set to filler, it shall mean thatto such application is identified.
a supplementary volume descriptor, the characters in this field shall be al-charag

an enhanced volume descriptor, the ‘characters in this field shall be subject
n the originator and recipient of the-volume.

ters.
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on the volume

ifier for a file
ectory.
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9.5.18 | Copyright file identifier (BP<703 to 739)

This fi¢ld shall specify an identification for a file described by the root directory anfl containing a
copyright statement for those velumes of the volume set the sequence numbers of which are less than,
or equdl to, the assigned v6lume set size of the volume. If all bytes of this field are set tp filler, it shall
mean that no such file isgdentified.

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

Within
betwed

an emhanced volume descriptor, the characters in this field shall be subject
n the-originator and recipient of the volume.

to agreement

The fie

9.5.19

d shall be recorded as specified 1n 6.o.

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 separator 2.

Within an enlranced—votunmedescriptor;, the characters i this field shattbesubjecttoagreement
between the ofiginator and recipient of the volume.

The field shall|be recorded as specified in 8.5.

9.5.21 Appli¢ation use (BP 884 to 1 395)

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

9.6.1 Genernal

The volume partition descriptor shall identify a volume paxtition within the volume space, a|system
which can recggnize and act upon the content of fields reserved for system use in the volume desgriptor,
the position apd size of the volume partition, and thecversion of the standard which applieg to the
volume descriptor, as shown in Table 7. The contents<6fthe volume partition are not specified|by this
document.

Table 7 — Volume partition descriptor

BP Field name Content
1 Volume descriptor type Numerical value
2|to 6 Standard.identifier CD001
7 Volume descriptor version Numerical value
8 Unused field (00) byte
91040 System identifier a-characters
41fto 72 Volume partition identifier d-characters
73[t0,80 Volume partition location Numerical value
81|t0\88 Volume partition size Numerical value
89to 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)

660:2023(E)

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.

9.6.5

Unused field (BP 8)

This fie

9.6.6

This fie
system

The cha

9.6.7

This fig
d-chara

9.6.8
This fie

the volfime partition.

This fie

9.6.9

This fie
recordsg

This fie

9.6.10
This fie

Id shall be set to (00).

System identifier (BP 9 to 40)

Id shall specify an identification of a system which can recognize andact upon the
use field in the volume descriptor.

iracters in this field shall be a-characters.

Volume partition identifier (BP 41 to 72)

1d shall specify an identification of the volume partition. The characters in thi
cters.

Volume partition location (BP 73 to 80)

ld shall specify as a 32-bit number the\logical block number of the first logical blo|

Id shall be recorded according fo 8.3.4.

Volume partition size(BP 81 to 88)

1d shall specify as a 32-bit number the number of logical blocks in which the volu
d.

ld shall be recorded according to 8.3.4.

Systemuse (BP 89 to 2 048)

Id{shall be reserved for system use. Its content is not specified by this document.

content of the

b field shall be

ck allocated to

me partition is

10 File and directory descriptors

10.1 F

10.1.1

Details

ormat of a directory record

General

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-charactefs;separa-
34 to s g
(33 +|LEN_FI) File identifier tor 1, separator 2,
- (00) or (01) byte
(34 +[LEN_FI) |Padding field (00) byte
(LEN_IDR - LEN_
Sy +1) System use LEN_SU bytes
to LEN_DR
NOTE |LEN_SU denotes the length of the system use field.

10.1.2 Length of directory record (LEN_DR) (BP 1)
This field shall specify as an 8-bit number the length in liyites of the directory record.

This field shall be recorded according to 8.1.2.

10.1.3 Extengled attribute record length (BR 2)

This field shall contain an 8-bit number{ This number shall specify the assigned extended aftribute
record length If an extended attribute(record is recorded. Otherwise this number shall be zero.

This field shall be recorded according to 8.1.2.

10.1.4 Location of extent(BP 3 to 10)

This field shall specifyzasta 32-bit number the logical block number of the first logical block allogated to
the extent.

This field shall belrecorded according to 8.3.4.

10.1.5 Datalength (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
4 Hour of the day from 0 to 23 Numerical value
5 Minute of the hour from Q0 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 all seyen numbers are zero, it shall mean that the date and time are Hotspecified.
10.1.7 | File flags (BP 26)
The bitp of this field shall be numbered from 0 to 7 starting,with the least significant bit.

If this d

If no ey
then bi

This fie

irectory record identifies a directory, then bit pgsitions 2, 3 and 7 shall be set to ZERO.

tended attribute record is associated with.the file section identified by this diy
[ positions 3 and 4 shall be set to ZERO.

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

Table 10 — File flags

BP

Bit name

Existence

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

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

Directory

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

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

Associated file

If set to ZERO, this shall mean that the file is not an asso-
ciated file.

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

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

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 by
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);

4 Protection

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 10:5:3);

at least one of the even-numbered bits ot bit 0 in
the permissions field of the associated extended
attribute record is set to ONE (see*10.5.4).

to6 Reserved

These bits are reserved for future;standardization and
shall be set to ZERO.

7 Multi-extent

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

If set to ONE, this shall mean that this is not the final
directory record for-the file.

10.1.8 File unit size (BP 27)

This field shal
section if the f

This field shal

10.1.9 Interl

This field shal
the file section

This field shal

10.1.10Volum

pave gap size (BP 28)

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

be recorded according to 8:1:2.

contain an 8-bit.number. This number shall specify the assigned interleave gap
if the file section is recorded in interleaved mode. Otherwise this number shall b

be recorded according to 8.1.2.

e séquence number (BP 29 to 32)

the file

size for
e Zero.

This field shal

the extent described 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)

specify asa t6-bitmumber the ordimat mumber of the votumme i the votumeseton which

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;

— 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;

— the characters in this field shall be d-characters or d1-characters, or only a (00) byte, or only a (01)
byfe;

— thd field shall be recorded as specified in 8.6.

10.1.13Padding field [BP (34 + LEN_FI)]

This figld shall be present in the directory record only if the number inthelength of the file identifier
field is pn even number.

If presdnt, this field shall be set to (00).

10.1.14System use [BP (LEN_DR - LEN_SU + 1) to LEN_DR]

This fi¢ld shall be optional. If present, this field shall’be’reserved for system use. Its|content is not
specifi¢d by this document. If necessary, so that the\directory record comprises an eyen number of
bytes, 4 (00) byte shall be added to terminate this field.

10.2 (onsistency of file attributes betweeén directory records of a file
The following fields of each directory reeard for the same file shall contain the same valyes:
— exiktence bit of the file flags field;

— dirgctory bit of the file flags field;

— asdociated file bit of the\file flags field;
— redord bit of the file)flags field;

— rederved bits.of the file flags field;

— length offfile identifier field;

— fild identifier field;

— 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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— 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.

b) inascendingorderaccording to the relative value of file name extension, where file name extensions

shall be vatuedasfollows:

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

— if twolfile 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 all'‘padding bytes set to
filler and as if both file name extensions contained the identical number-ef byte positions;

— after ny padding necessary to treat the file name extensions as(if)they were of equalflength,
the cHaracters in the corresponding byte positions, starting with the first position, of|the file
name [extensions are compared until a byte position is found-\that does not contain the same
charagter in both file name extensions. The greater file naime extension is the one that cpntains
the cHaracter with the higher code position value in the ¢coded graphic character sets used to
intergret the file identifier field of the directory record.

c) in descengling order according to the relative value“of file version number, where file yersion
numbers ghall be valued as follows:

— if twd file version numbers have the same' content in all byte positions, then these fwo file
versign numbers are said to be equal in-value;

— if twofile version numbers do noticontain the same number of byte positions, the shorter file
versign number shall be treated as’if it were padded on the left with all padding bytes sef/to (30)
and ag if both file version numbeérs contained the identical number of byte positions;

— after ny padding necesSary to treat the file version numbers as if they were of equalflength,
the characters in the-corresponding byte positions, starting with the first position, of|the file
versign numbers ate.compared until a byte position is found that does not contain the same
charagter in botlfile version numbers. The greater file version number is the one that cpntains
the cHaracterwith the higher code position value in the coded graphic character sets used to
intergret thefile identifier field of the directory record.

d) in descending/rder according to the value of the associated file bit of the file flags field;

e) the order of the file sections of the file.
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.

Table 11 — Path table record

BP Field name Content

Length of directory identifier (LEN_
DI)

Numerical value
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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

This fie
table rd

This fie

10.4.3

This fid
record

This fie

10.4.4

This fie
the ext

This fie

10.4.5

This fie
of the d

This fie
10.4.6
This fie
The chz

Length of di identifier (LEN_DI) (BP 1)

Id shall specify as an 8-bit number the length in bytes of the directory identifierf
cord.

Id shall be recorded according to 8.1.2.

Extended attribute record length (BP 2)

ld shall contain an 8-bit number. This number shall specify‘the assigned exte
length if an extended attribute record is recorded. Otherwise this number shall b

ld shall be recorded according to 8.1.2.

Location of extent (BP 3 to 6)

Id shall specify as a 32-bit number the logical block number of the first logical blo|
ent in which the directory is recorded.

Id shall be recorded according to 8.3,

Parent directory number (BP-7 to 8)

1d shall specify as a 16-bit:niumber the record number in the path table for the p4
irectory.

Id shall be recorded-according to 8.2.

Directory identifier [BP 9 to (8 + LEN_DI)]
Id shall.specify an identification for a directory.

iracters in this field shall be d-characters or d1-characters or only a (00) byte.

eld of the path

hded attribute

£ ZETO0.

ck allocated to

rent directory

This field shall be recorded as specified in 8.6.

10.4.7

Padding field [BP (9 + LEN_DI)]

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
50 8 Group 1dentification Numerical value
D to 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 walue
42 to 78 File effective date and time Digit(s), numericalvalue
79 Record format Numerical yalue
80 Record attributes Numericakyalue
81 to 84 Record length Numerical value
8bto 116 System identifier a-tharacters, 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 standardizdtion) (00) bytes
Length of application use .
247 to 250 (LEN_AU) Numerical value
P51 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 specify as a 16-bit number an identification of the file owner who is a member of the
group identifigdby 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 the
file. In this case, the group identification field shall contain zero.

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.
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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 13.

Table 13 — Permissions

If set to ZERO, this shall mean that an owner who is a member of a grqup 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 grofip 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-who is a member of a grqup of
the system class of user may execute the file:

Bit 2
If set to ONE, this shall mean that an pwner who is a member of a grofip of
the system class of user may not exectite 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 me@n 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 setto 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 read the file.

Bit 8
Ifiset to ONE, this shall mean that of the users who are members of thg group
specified by the group identification field, only the owner may read the file.

Bit9 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.

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

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 shall be recorded according to 9.4.27.2.

10.5.7 File expiration date and time (BP 45 to 61)

This field shall specify the date and the time of the day at which the information in-the file may be
regarded as olpsolete. If the date and time are not specified then the information shalknot be rggarded
as obsolete.

This field shall be recorded according to 9.4.27.2.

10.5.8 File effective date and time (BP 62 to 78)

This field shall specify the date and the time of the day at which the ififormation in the file may he used.
If the date and|time are not specified then the information may be tised at once.

This field shall be recorded according to 9.4.27.2.

10.5.9 Recor{ format (BP 79)
This field shall contain an 8-bit number specifying the format of the information in the file:

— number O|shall mean that the structure of the information recorded in the file is not specified by
this field;

— number 1 shall mean that the information in the file is a sequence of fixed-length records (see|7.10.4);

— number 2|shall mean that the ‘information in the file is a sequence of variable-length records (see
7.10.5), in which the RCW is recorded according to 8.2.2;

— number 3|shall mean that the information in the file is a sequence of variable-length records (see
7.10.5), in which the(REW is recorded according to 8.2.3;

— numbers 4 to 127-are reserved for future standardization;

— numbers 128\t0 255 are reserved for system use.

This field shall 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;

— number 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 the 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
malximum length in bytes of a record in the file.

This figld shall be recorded according to 8.2.4.

10.5.12System identifier (BP 85 to 116)

This fidld shall specify an identification of a system which can re¢ggnize and act upon the content of the
system(use fields in the extended attribute record and associated directory record.

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

10.5.13System use (BP 117 to 180)

This figld shall be reserved for system use. Its gontent is not specified by this document.

10.5.14Extended attribute record version (BP 181)

This figld shall specify as an 8-bit number the version of the specification of the extended attribute
record,

1 shall [ndicate the structure ofthis document.

This fidld shall be recordedtaccording to 8.1.2.

10.5.15Length of escape sequences (BP 182)

This fi¢ld shall.specify as an 8-bit number the length in bytes of the escape sequendes field in the
extended attribute record.

This fidldsshall be recorded according to 8.1.2.

10.5.16Reserved for future standardization (BP 183 to 246)

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 or only escape sequence shall begin at the first byte of the field. Each successive escape
sequence shall begin at the byte in the field immediately following the last byte of the preceding escape
sequence. Any[Unused positions fotfowing the tast escape Sequence siait be setto (007:

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 sectiéhs of a file shall
contain the sane values:

— record format field;
— record attfibutes field;

— record lenfgth field, if the records are fixed-length records (see 7.10:4).

11 Levels of interchange

11.1 General

This document specifies three nested levels of interchange.

11.2 Level 1

At level 1, the following restrictions shall:dpply to a volume identified by a primary volume degcriptor
or by a suppleimentary volume descriptor:

— each file shall consist of only-one file section;

— afile name shall not contain more than 8 d-characters or 8 d1-characters;

— afile name¢ extension shall not contain more than 3 d-characters or 3 d1-characters;
— adirectory identifier shall not contain more than 8 d-characters or 8 d1-characters.

Atlevel 1 the fallatring restrictions shall apply to a volume identified hy an enhanced volume destriptor:

— each file shall consist of only 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.
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