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INTERNATIONAL STANDARD

1SO 9660 : 1988 (E)

Information processing — Volume and file structure
of CD-ROM for information interchange

Section one : General

1 Scope and field of application

This Internattional Standard specifies the volume and file struc-
ture of compact read only optical disks (CD-ROM) for the inter-
change of irfformation between users of information processing
systems.

This International Standard specifies

— the | attributes of the volume and the descriptors
recorded on it;

— the felationship among volumes of a volume set;
— the placement of files;
— the pttributes of the files;

— recdrd structures intended for use in the input.er out-
put data|streams of an application program when such data
streams pre required to be organized as sets of. records;

— threg nested levels of medium interchange;
— twol|nested levels of implemeéntation;

— reqyirements for the_processes which are provided
within ipformation processing systems, to enable infor-
mation tp be interchanged between different systems, utiliz-
ing recofded CD-ROM as the medium of interchange; for
this purpose it specifies the functions to be provided within
systems which'are'intended to originate or receive CD-ROM
which cgnform to this International Standard.

2.2 Conformance of an information |processing
system

An information processing.system shall be in cpnformance with
this International Standard if it meets the requirements
specified in sections-two and three of this International Stan-
dard either for an originating system, or for a receiving system,
or for both types of system. A statement of cgnformance shall
identify which level of these requirements cah be met by the
system.

3 'References

ISO 646, /Information processing — ISO 7-bit|coded character
set for information interchange.

ISO 1539, Programming languages — FORTHRAN.

IS0 2022, /nformation processing — ISO 7-bif and 8-bit coded
character sets — Code extension techniques.

ISO 2375, Data processing — Procedure foy registration of
escape sequences.

International Register of Coded Character Sets to Be Used
With Escape Sequences.

Standards for recording: This International Sfandard assumes
the existence of a standard for recording (seel4.15).

4 Definitions

2 Conformance

2.1 Conformance of a CD-ROM

A CD-ROM shall be in conformance with this International
Standard when all information recorded on it conforms to the
requirements of section two of this International Standard. A
statement of conformance shall identify the lowest level of in-
terchange to which the contents of the CD-ROM conform.

A prerequisite to such conformance is conformance of the
CD-ROM to a standard for recording (see 4.15).

For the purposes of this International Standard, the following
definitions apply :

4.1 application program : A program that processes the
contents of a file, and may also process selected attribute data
relating to the file or to the volume(s) on which the file is
recorded.

NOTE — An application program is a specific class of user, as defined
in this International Standard.

4.2 byte : A string of eight binary digits operated upon as a
unit.
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4.3 Data Field of a sector : A field containing the data of a
sector.

4.4 data preparer : A person or other entity which controls
the preparation of the data to be recorded on a volume group.

NOTE — A data preparer is a specific class of user as defined in this
International Standard.

4.5 descriptor : A structure containing descriptive infor-

mation about a volume or a file.

The specifications of the standard for recording that are rel-
evant for this International Standard are

— a unique Physical Address for each recorded sector;
— the location of the Data Field within each sector;
— the length of the Data Field within each sector.

NOTE — The standard for recording used in conjunction with this
International Standard is subject to agreement between the originator
and the recipient of the volumes.

4.6 Extent: Arset—of fogicat bitocks, the togical biock

numbers of which

form a continuous ascending sequence.

4.7 file : A nampd collection of information.

4.8 File Section
one extent.

: That part of a file that is recorded in any

4.9 implement;tion : A set of processes which enable an

information proc
system, or as a re(

4.10 Logical Bl
logical unit, where)

4.11 originating
system which can

sing system to behave as an originating
teiving system, or as both types of system.

bk : A group of 27 + 9 pytes treated as a
n equals 0 or a positive integer.

system : An information processing
create a set of files on a volume set for the

purpose of data inferchange with another system.

4.12

receiving s

ystem : An information processing system

which can read a srt of files from a volume set which has been

created by another

4.13 record : A
information.

4.14 sector: TH
area on a CD-ROM

system for the purpose of data interchange.

sequence of bytes treated as“a& unit of

e smallest addressable‘part of the recorded
that can be accessed-independently of other

addressable parts ¢f the recorded area!

recording method

and thecaddressing method for the infor-

4.15 standard fIr recording): A standard that specifies the

mation recorded ol

a CD-ROM.

4.16 user : A person or other entity (for example| an appli-
cation program) that causes the invocation of-the services
provided by an implementation.

4.17 volume : A dismountable CD-ROM.

4.18 Volume Set : A collection_of one or more volumes, on
which a set of files is recordéd:

5 Notation

The following notation is used in this International Standard.

5.1 Decimal and hexadecimal notations

Numbers in decimal notation are represented by decimal digits,
namely 0 to 9.

Numbers in hexadecimal notation are represgnted by

hexadecimal digits, namely 0 to 9 and A to F, shown in par-
entheses.

5.2 Other notation

BP : Byte position within a descriptor, starting with 1
RBP : Byte position within a descriptor field, start{ng with 1
ZERO : A single bit with the value 0

ONE : A single bit with the value 1

Digit(s) : Any digit from DIGIT ZERO to DIGIT NINH



https://standardsiso.com/api/?name=6f0c810d08215f9c56d6d7c89157e447

1ISO 9660 : 1988 (E)

Section two : Requirements for the medium

6 Volume structure
6.1 Arrangement of data on a CD-ROM

6.1.1 Physical Addresses

Each sector shall be identified by a unique Physical Address as
specified in the relevant standard for recording.

The System Area shall occupy the Logical Sectors with Logical
Sector Numbers 0 to 15. The System Area shall be reserved for
system use. Its content is not specified by this International
Standard.

The Data Area shall occupy the remaining Logical Sectors of
the Volume Space.

6.2.2 Logical Block

6.1.2 Logigal Sector

The sector§ of a volume shall be organized into Logical
Sectors. Eagh Logical Sector shall consist of a number of bytes
equal to 2 or 27, whichever is larger, where n is the largest
integer such that 27 is less than, or equal to, the number of
bytes in the|Data Field of any sector recorded on the volume.
The number of bytes in a Logical Sector shall be referred to as
the Logical [Sector size. Each Logical Sector shall begin in a
different seqtor from any other Logical Sector, and shall begin
with the firgt byte of the Data Field of the sector in which it
begins. If the number of bytes of the Data Field of each sector
recorded or] the volume is less than 2 048, a Logical Sector
shall comprise more than one sector, and the set of the
Physical Adfiresses of its constituent sectors shall form a con-
secutive as¢ending sequence. The data of a Logical Sector
shall be recgrded in the Data Fields of its constituent sectors.

Each Logicdl Sector shall be identified by a unique Logical
Sector Number. Logical Sector Numbers shall be integers
assigned in| an ascending sequence, in order of ascending
Physical AdHresses of the constituent sectors, starting-with 0
for the Logipal Sector containing the sector having‘the lowest
Physical Ad@iress which may contain recorded information. The
numbering shall continue through successive, Logical Sectors,
each of which begins with the sector with’ the next higher
Physical Address than that of the last.sector constituting the
previous Logical Sector.

6.1.3 Volyme Space

The informdtion on a_volume shall be recorded in the set of all
Logical Sectors on thewolume. This set shall be referred to as
the Volume|Space\of the volume.

The bytes in'the-Volume be-rumbered-conseeutive
The numbering shaII start W|th 1, whlch shall be assngned 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.

6.2 Arrangement of the Volume Space

6.2.1 System Area and Data Area

The Volume Space shall be divided into a System Area and a
Data Area.

The Volume Space shall be organized into Log‘:al Blocks. Each
Logical Block shall consist of 27 +9 bytes; whete n equals 0 or a
positive integer. The number of bytesin a Logi¢al Block shall be
referred to as the Logical Block size which shgll not be greater
than the Logical Sector size.

Each Logical Block shall(be identified by a unigue Logical Block
Number. Logical Block Numbers shall be integers assigned in
ascending order statting with 0. Logical Bloc Number O shall
be assigned to-the Logical Block which begips with the first
byte of the~Volume Space. Each successivge Logical Block
Number shall be assigned to the Logical Blogk which begins
with the byte in the Volume Space immediatgly following the
last byte of the preceding Logical Block.

6.3 Arrangement of the Data Area
File Sections shall be recorded in the Data Arga.

The following types of descriptors shall be recqrded in the Data
Area to describe the use of the Data Area :

— Volume Descriptors
— File Descriptors
— Directory Descriptors
— Path Tables
The Volume Descriptors shall be recorded |n consecutively
numbered Logical Sectors starting with thel Logical Sector
having Logical Sector Number 16. The Logical Sectors in the

Data Area shall be avallable for the assngnmen of Volume Par-
ile Descriptors,

Dlrectory Descnptors and Path Tables.

Each File Section shall be recorded in an Extent, and shall be
identified by a descriptor in a directory. An Extended Attribute
Record can be associated with the File Section. If present, it
shall be recorded in the same Extent as the associated File
Section, and shall be identified by the descriptor that identifies
the associated File Section. Each directory shall be recorded as
a file in a single Extent, and shall be identified by a Directory
Descriptor either in another directory or in a Volume Descrip-
tor. Each directory shall also be identified by a record in a Path
Table. Each Path Table shall be identified in a Volume
Descriptor.
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Space within the Data Area may be assigned to one or more
Volume Partitions. Each Volume Partition shall be recorded in
an Extent and shall be identified by a Volume Descriptor.

6.4 Arrangement of Extents

6.4.1 Extent

An Extent shall be a set of Logical Blocks, the Logical Block
Numbers of which form a continuous ascending sequence.

6.4.2 Mode of recording a File Section

6.4.3.3 Relation of File Section to File Unit

When a File Section is recorded in interleaved mode, the File
Section, and its associated Extended Attribute Record, if any,
shall be recorded over the sequence of File Units assigned to
the File Section.

6.4.3.4 Recording of an Extended Attribute Record

If an Extended Attribute Record is recorded, it shall be recorded
in the first File Unit of the sequence. The recording shall begin
at the first byte of the first Logical Block of the File Unit. It shall
continue through successive bytes of that Logical Block, and

A File Section, anfl its associated Extended Attribute Record if
any, shall be recorfled in an Extent either in interleaved mode or
in non-interleaved| mode.

6.4.3 Interleaved mode

6.4.3.1 File Unif

A File Unit shall cqmprise a set of Logical Blocks that are within
an Extent and thg Logical Block Numbers of which form a
continuous ascendling sequence.

When a File Sectjon is recorded in interleaved mode, one or
more File Units, egch 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 whijch is the lowest Logical Block Number in the
Logical Sector that contains that Logical Block.

The sequence of the File Units in an Extent shall correspond to
the sequence of the Logical Block Numbers of the first-Logical
Block of each Fild Unit.

NOTE — The Logicsl Blocks comprising a File Unit assigned to a File
Section may

— also each b¢ assigned to a different-File Section, and/or

— comprise pgrt of one or more Volume Partitions.

6.4.3.2 Interleaye Gap

An Interleave Gap|shall comprise the set of Logical Blocks that

then through successive bytes of successive Logical Blocks, if
any, of the File Unit, until all of the Extended Attribyte Record

is recorded.

The assigned Extended Attribute Record\length shall be equal
to the assigned File Unit size.

6.4.3.5 Recording of a File-Section

The successive parts, if any, of the File Section sEaII be re-
corded in successive File Units, starting from the second File
Unit in the sequence\if an Extended Attribute Re¢ord is re-
corded, and starting from the first File Unit in the sequence if
no Extended Attribute Record is recorded.

6.4.3.6 .[Data Space

Theset of File Units in which the successive parts pf the File
Section are recorded shall be the Data Space df 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 thrpugh suc-
cessive bytes of that Logical Block, then through $uccessive
bytes of each successive Logical Block, if any, of tHe first File
Unit, and then through successive bytes of the Logichl Block(s)
of each successive File Unit, if any, assigned tp the File
Section.

The numbering shall end with a number equal to the humber of
bytes in which the File Section is recorded in the Data Space;
or this number shall equal zero if there are no bytesTof the file
recorded in the Data Space.

6.4.4 Non-interleaved mode

are within an Exte Block Numbers of which
lie between the last Logical Block Number of a File Unit and the
first Logical Block Number of the next File Unit, if any, in the
sequence. All Interleave Gaps between the File Units assigned
to a File Section shall comprise the same number of Logical
Blocks. This number shall be the assigned Interleave Gap size
for the File Section.

NOTE — The Logical Blocks comprising an Interleave Gap between the
File Units 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.

When a File Section is recorded in non-interleaved mode, the
File Section, and its associated Extended Attribute Record, if
any, shall be recorded over the sequence of Logical Blocks in
an Extent.

6.4.4.1 Recording of an Extended Attribute Record

If an Extended Attribute Record 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 Logical Block of the Ex-
tent. It shall continue through successive bytes of that Logical
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Block, and then through successive bytes of successive Logical
Blocks, if any, of the Extent, until all of the Extended Attribute
Record is recorded.

The number of Logical Blocks over which the Extended
Attribute Record is recorded shall be the assigned Extended
Attribute Record length for the File Section.

NOTE — The Logical Blocks comprising an Extended Attribute Record
assigned to a File Section may

— also each be assigned to a different File Section, and/or

— comprise part of one or more Volume Partitions.

ISO 9660 : 1988 (E)

The other attributes identified in an Extended Attribute Record
shall apply to that File Section and all preceding File Sections of
the file (see 6.5.1). If no Extended Attribute Record is recorded
in association with the last File Section of a file, then these
attributes are not specified for the file.

6.4.7 Recording 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 Logical Block of the Extent. It

shall continue through successive bytes of that Logical Block,

6.4.4.2 Re

The File Seq
Blocks, the L
ascending s
corded, the
the Extent.

mediately f

tording of a File Section

tion shall be recorded over zero or more Logical
ogical Block Numbers of which form a continuous
pquence. If no Extended Attribute Record is re-
bequence shall start with the first Logical Block of
f an Extended Attribute Record is recorded, the

llowing the last Logical Block over which the

sequence STI' start with the first Logical Block, if any, im-

Extended A

6.4.4.3 Da

The set of |
corded shall

The bytes in
The number
first byte of
The number
Logical Bloc
cessive Logi

The numberi
bytes in whi
or this numj

ribute Record is recorded.

a Space

ogical Blocks over which the File Section is re-
be the Data Space of the File Section.

the Data Space shall be numbered consecutively.
hg shall start from 1 which shall be assigned to the
the first Logical Block, if any, of the Data Spacé.
hg shall continue through successive bytes of that
k, and then through successive bytes of each suc-
Cal Block, if any, of the Data Space.

hg shall end with a number equal to'the number of
th the File Section is recorded in the Data Space;
er shall equal zero if there afe no bytes of the file

recorded in the Data Space.

6.4.5 Data

length of a File Section

The data lengith of a File Section shall be the number of bytes in
which the Fjle Section(is)recorded in the Data Space. If this

number is |

s than<the number of bytes in the Data Space,

then any renjaining\bytes in the Data Space shall be ignored in

interchange.

and then through successive bytes of~sug
Blocks, if any, of the Extent, until all of theVo|
recorded. The first Logical Block of each-Volu
have a Logical Block Number which'is the low
Number in the Logical Sector that,contains thd

The number of Logical Blocks over which the
is recorded shall be thé\assigned Volume Parti
Volume Partition.

6.5 File structure

6.5.1 Relation to File Sections

Each file shall consist of one or more File Sed
Section of a file shall be identified by a record in

cessive Logical
ume Partition is
e Partition shall
t Logical Block
t Logical Block.

olume Partition
tion size for the

tions. Each File
the same direc-

tory. The sequence of the File Sections of a file shall be ident-

ified by the order of the corresponding records

n the directory.

A File Section may be part of more than one fil¢ and may occur

more than once in the same file. A File Sectio
ified by more than one record in the same
directory.

Each File Section of a file may be recorded

h may be ident-
or a different

on a different

volume. More than one File Section of a file nhay be recorded

on the same volume.

6.5.2 Numbering of bytes in a file

The bytes comprising a file shall be numbered
The numbering shall start from 1 which shall be
first byte of the first File Section, if any. The

continue through successive bytes of that Fi

| consecutively.
assigned to the
humbering shall
e Section, and

6.4.6 Relation of Extended Attribute Record to File

Section

then through successive bytes of each success
if any, of the file.

ve File Section,

An Extended Attribute Record may be associated with a File
Section. If present, the Extended Attribute Record shall ident-
ify certain attributes of the file of which the File Section forms a
part.

A subset of those attributes shall apply to all File Sections of a
file that contains records according to 6.10. If any of those
attributes are assigned to the file, an Extended Attribute
Record shall be recorded in association with each of the File
Sections 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.

6.5.3 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.
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©6.5.4 Associated Fiie

An Associated File has a relationship not specified by this Inter-
national Standard to another file that has been assigned the
same File Identifier (see 7.5) as that of the Associated File in the
same directory.

6.6 Volume Set

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

V-3 B B | Tha an~iianman ahall Aannmtai; Arma Deimanam: \/abiiman
O.7.1.1 iy DUHUUII Han  vouritair urnic riirnaty vumamnic
Descriptor (see 8.4) recorded at least once.

6.7.1.2 The sequence may contain zero or more Supplemen-
tary Volume Descriptors (see 8.5) each recorded at least once.

A Supplementary Volume Descriptor shall describe the Volume
Space. and identify the attributes of the volume, the locations

A Volume Set shall consist of one or more volumes having
common volume pet identification and identifying the same
coded graphic chafacter sets for use within selected descriptor
fields (see 7.4). Allfvolumes in a Volume Set shall be numbered
consecutively starfing from 1.

A Volume Group pithin a Volume set shall consist of one or
more consecutively numbered volumes the contents of which
are estabiished at fhe same time. The sequence number of the
volume that has [the highest sequence number within the
Volume Group shgll be the assigned Volume Set size.

Each volume of a Jolume Set shall contain a description of all
the directories and|files that are recorded on those volumes the
sequence numberg of which are less than, or equal to, the
assigned Voiume $et size of the voiume.

NOTE — Such descfiption recorded on a volume shall supersede the
description recorded|on any volume of the Volume Set having a lower
assigned Volume Se} size.

The Logical Block|size shall be the same for all volumes of-a
Volume Set.

6.7 Volume Descriptors
A Volume Descriptor shall be one of the following types :

—  Primary Vglume Descriptor

— Supplementary Volume'\Descriptor
— Volume Pdrtition-Descriptor

— Boot Record

number of volumes in the Volume Set. It shall also-identify the
coded graphic character sets used within selected figfds of this
descriptor, and of the fields in associated File Dgscriptors,
Directory Descriptors and Path Tables.

of a Root Directory and of a group of Path Tablei, and the

6.7.1.3 The sequence may contain zero or more Vdlume Par-
tition Descriptors (see 8.6).

A Volume Partition Descriptor shall identify a Volume Partition
within the Volume Space, its position and size| and its
attributes.

6.7.1.4 Thessequence may contain zero or more Boqt Records
(see 8.2).

A Boot Record shall contain information which may e used to
achigéve a specific state in a receiving system or an gpplication
program.

6.7.1.5 The sequence shall be terminated by the reg¢ording of
one or more Volume Descriptor Set Terminators (seg 8.3).

6.8 Directory structure

6.8.1 Directory

A directory shall be recorded as a file containing| a set of
records each of which identifies a File Section or another direc-
tory. A directory shall not be recorded as an Assoclated File,
shall not be recorded in interleaved mode and shall fonsist of
only one File Section.

The identification of a file shall be different from tHe identifi-
cation of any other file, unless the file is an Associatef File (see

6.5.3), or of any directory identified in the same dire¢tory. The

— Volume Descriptor Set Terminator

6.7.1 Volume Descriptor Set

A Volume Descriptor Set shall be a sequence of volume
descriptors recorded in consecutively numbered Logical Sec-
tors starting with the Logical Sector with 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 in which the
previous Volume Descriptor is recorded. The sequence shall
consist of two or more volume descriptors consecutively
recorded as follows.

identification of a directory shall be different from the identi-
fication 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.

6.8.1.1 Directory Record
A Directory Record shall contain

— information to locate a File Section;
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— information to locate any Extended Attribute Record
associated with the File Section;

— the identification of the file;

— certain attributes of the file;

— certain attributes of the File Section.
The first or only Directory Record recorded in a Logical Sector
shall begin at the first byte of the first Data Field of that Logical

Sector. Each subsequent Directory Record recorded in that
Logical Sector shall begin at the byte immediately following the

ISO 9660 : 1988 (E)

If a directory is at level m of the hierarchy, its Parent Directory
shall be at level (m-1). The Parent Directory of the Root Direc-

tory shall be the Root Directory.

6.8.2.1 Depth of Directory Hierarchy

The number of levels in the hierarchy shall not exceed eight. In

addition, for each file recorded, the sum of the
not exceed 255 :

— the length of the File Identifier (see 7.5

— the length of the Directory Identifiers

Sector. Each|Directory Record shall end in the Logical Sector in
which it begips. Unused byte positions after the last Directory
Record in a §ogical Sector shall be set to (00).

last byte of I:he preceding Directory Record in that Logical

6.8.1.2 Order of Directory Records

The records in a directory shall be ordered according to 9.3.

6.8.1.3 Dirgctory length

The length of a directory shall be the sum of
— the Igngths of all Directory Records in the directory;
— the number of unused byte positions after the last

Directory [Record in all Logical Sectors in which the direc-
tory is regorded.

6.8.2 Directory Hierarchy

A Directory Hierarchy shall be a set of directories related to
each other ag follows.

The root of the hierarchy, called the Root Directory, shall be a

relevant directories;

— the number of relevant directoriés:

6.8.2.2 Identification of directories

For a Root Directory

— the first Directory-Record of the Root
describe the RootDirectory and shall have a
ifier consisting_of a single (00) byte;

— the second Directory Record of the Roo
describe.the Root Directory and shall have a
ifier consisting of a single (01) byte;

= a Directory Record describing the Root
be contained in the Root Directory field

following shall

.2);

(see 7.6) of all

Directory shall
Directory ldent-

Directory shall
Directory Ident-

Directory shall
of the volume

descriptor that identifies the directory hierarchy.

For each directory other than the Root Directo

Y

— the first Directory Record of the directort/ shall describe

that directory and shall have a Directory Iden
of a single (00) byte;

— the second Directory Record of the
describe the Parent Directory for that dire
have a Directory Identifier consisting of a si

ifier consisting

directory shall
ctory and shall
hgle (01) byte;

— a Directory Record in its Parent Directory shall describe

the directory.

6.8.3 Relation of Directory Hierarchies

One or more Directory Hierarchies shall be fecorded on a
volume.

SUB 3

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.

A Directory Hierarchy shall be identified in the Primary Volume
Descriptor.

Each additional Directory Hierarchy shall be identified in a Sup-
plementary 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.
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6.9 Path Table

A Path Table recorded on a volume of a Volume Set shall con-
tain a set of records describing a directory hierarchy 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.

For each directory in the directory hierarchy other than the
Root Directory, the Path Table shall contain a record 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 Direc-

A Path Table Group shall comprise one or two identical Type L
Path Tables and one or two identical Type M Path Tables.

6.9.3 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 lo-
cations 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.

Corresponding to each additional Directory Hierarchy recorded
on a volume an additional Path Table Group shall be recorded

tory and its locatjon.

The directory nurber of a directory shall be the ordinal number
of the Path Tabl¢ Record that identifies the directory.

6.9.1 Order of [Path Table Records

The records in a|Path Table shall be ordered by the following
criteria in descending order of significance :

— in ascending order according to level in the directory
hierarchy;

— in ascending order according to the directory number
of the Parent Directory of the directory identified by the
record;

— inascending order according to the relative value of the
Directory Ide]tifier field in the record, where the Directory
Identifiers shqll be valued as follows :
If the two |Directory ldentifiers do not contain the same
number of|byte positions, the shorter Directory Identifier
shall be trgated as if it were padded on the right with all
padding bytes set to (20), and as if both Diréctory Ident-
ifiers contgined the identical number of-byte positions.

After any gadding necessary to treat the Directory Ident-
ifiers as if they were of equal length the characters in the
correspondling byte positions,.starting with the first posi-
tion, of the Directory Identifiers are compared until a
byte position is found that does not contain the same
ih both Directory Identifiers. The greater Direc-
tory Identifier is the-oné that contains the character with
the higher| code\ position value in the coded graphic
character dets used to interpret the Directory Identifier of
the Path Tiable’ Record.

on the volume. For each such Path Table Group, the cor-
responding Supplementary Volume Descriptor shall jdentify the
size and locations of its constituent Path Tables. These Path
Tables shall identify the directories in the.corresponding Direc-
tory Hierarchy.

6.9.4 Consistency of Path Tables between volumes of a
Volume Group

6.9.4.1 The contents of_a Type L Path Table idgntified in a
Primary Volume Descriptor shall be identical with tihe contents
of any other Type)l:Path Table identified in a Primary Volume
Descriptor on.a_volume of the same Volume Group.

The contents of a Type M Path Table identified im a Primary
Volume Descriptor shall be identical with the contgnts of any
other Type M Path Table identified in a Primgry Volume
Descriptor on a volume of the same Volume Group.

6.9.4.2 The contents of a Type L Path Table idgntified in a
Supplementary Volume Descriptor shall be identidal with the
contents of any other Type L Path Table identified in a
Supplementary Volume Descriptor, having the same volume
set identification and identifying the same cod(Fc‘i graphic
character sets for use within selected descriptor fields (see 7.4),
on a volume of the same Volume Group.

The contents of a Type M Path Table idengified in a
Supplementary Volume Descriptor shall be identidal with the
contents of any other Type M Path Table identified in a Sup-
plementary Volume Descriptor, having the same [volume set
identification and identifying the same coded graph|c character
sets for use within selected descriptor fields (see| 7.4), on a
volume of the same Volume Group.

6.10 Record structure

6.9.2 Path Table Group

A Path Table shall be either a Type L Path Table or a Type M
Path Table.

In a Type L Path Table, a numerical value shall be recorded ac-
cording to 7.2.1 if represented as a 16-bit number and accord-
ing to 7.3.1 if represented as a 32-bit number.

in a Type M Path Table, a numerical value shall be recorded
according to 7.2.2 if represented as a 16-bit number and
according to 7.3.2 if represented as a 32-bit number.

The information in a file may be organized as a set of records
according to this clause.

6.10.1 Characteristics

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

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

A record shall be either a fixed-length record or a variable-
length record.
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variable-length records.

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.

6.10.2.2 Relationship to File

ISO 9660 : 1988 (E)

A numerical value represented in binary notation by an 8-bit

shall be recorded in a field of a descriptor in on
IlulIIUGI °lla|l VT ITLUITUCTU 111 a 1ITIU VI a Uucoul p ] uic
following two formats. The applicable format is specified in the

descrlptlon of the descnptor flelds.

7.1.1 8-bit unsigned numerical values

Each MDU ghall comprise a set of successive bytes of the file.

The first or

nIy MDU shall begin at the first bvte of the file.

AN alhall bhacedem +hn YR
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mediately f

6.10.3 Fixe

lowing the last byte of the preceding MDU.

d-length records
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assigned to fontain records that must have the same length.

shall consis

of the fixed-length record, immediately followed

A fixed—leng{h record shall be contained in an MDU. The MDU

by a (00) by

The minimum

be 1.

6.10.4 Var

A variable-l¢
is assigned 1
The value re
Attribute Rq
shall contair
Format field
same file.

A variable-l¢

MDU shall

e if necessary to give the MDU an even length.

able-length records

hgth record shall be a record contained in a file that
p contain records that may have different:léngths.
corded in the Record Format field of an Extended
cord for a file containing variable-length records
the same value as that recorded\in the Record
of any other Extended Attribite¢ Record of that

ngth record shall be ¢ontained in an MDU. The
consist of a Record-Control Word (RCW) im-

mediately followed by the vafiable-length record, immediately

followed by
length.

The RCW s
record. The

a (00) byte if rnecessary to give the MDU an even

hall specify as a 16-bit number the length of the
RCW., shall be recorded according to

AT unsigned-Tumericat vatae shatt—beTepresented in binary
notation by an 8-bit number recorded in a,ang-byte field.

7.1.2 8-bit signed numerical values

A signed numericai vaiue shali,be representgd in binary no-
tation by an 8-bit two’s complement number recorded in a one-
byte field.

7.2 16-bit numerical value

number shall be recorded in a field of a descripjtor in one of the
following three formats. The applicable format is specified in

the-descrintion of the descrintor field
n of the descr IoLor TieiGs.

A numerical<value represented in binary not%:ion by a 16-bit

UILTUS oL U

7.2.1 Least significant byte first

A numerical value represented by the hexadgcimal represen-
tation (wx yz) shall be recorded in a two-byte [field as (yz wx).

NOTE — For example, the decimal number 4 660 |has (12 34) as its
hexadecimal representation and is recorded as (34 12).

7.2.2 Most significant byte first

A numerical value represented by the hexadg¢cimal represen-
tation (wx yz) shall be recorded in a two-byte [field as (wx yz).

NOTE — For example, the decimal number 4 660 [has (12 34) as its
hexadecimal representation and is recorded as (12 34).

7.2.3 Both-byte orders

— 7.2

, It the value in the Record Format field of the

Extended Attribute Record associated with the File Section

is 2, or

— 7.22,

if the value in the Record Format field of the

Extended Attribute Record associated with the File Section

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 record length shall be in the range 1 to
32 767.

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

A numerical value represented by the hexadecimal represen-
tation (wx yz) shall be recorded in a four-byte field as (yz wx
wX yz).

NOTE — For example, the decimal number 4 660 has (12 34) as its
hexadecimal representation and is recorded as (34 12 12 34).

7.3 32-bit numerical values

A numerical value represented in binary notation by a 32-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.
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7.3.1 Least significant byte first

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

NOTE — For example, the decimal number 305 419 896 has (12 34 56
78) as its hexadecimal representation and is recorded as (78 56 34 12).

7.3.2 Most significant byte first

A numerical value represented by the hexadecimal represen-

tation (st uv wx y.
uv wx yz).

z) shall be recorded in a four-byte field as (st

7.4.2.1 al-characters

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

7.4.2.2 d1-characters

A subset of the al-characters will be referred to as
d1-characters. This subset shall be subject to agreement be-
tween the originator and the recipient of the volume.

NOTE — For examgle, the decimal number 305 419 896 has (12 34 56
78) as its hexadecinjal representation and is recorded as (12 34 56 78).

7.3.3 Both-bytq orders

A numerical valu

b represented by the hexadecimal represen-

tation (st uv wx yjz) shall be recorded in an eight-byte field as
(yz wx uv st st uy wx yz).

NOTE — For example, the decimal number 305 419 896 has (12 34 56
78) as its hexadecimgl representation and is recorded as (78 56 34 12 12

34 56 78).

7.4 Characteq sets and coding

7.4.1 d-characters and a-characters

Except as specifigd in 7.4.4, the characters in the descriptors

shall be coded ac]

cording to ISO 646 (see annex A).

The 37 characters'|lin the following positions of the International

Reference Versio

3/0 to3/9
4/1 to5/10
5/15

are referred to as d-characters :

The 57 charactersll'in the following positions of the International

Reference Versio

2/0 to 2/2
2/5 to 2/15
3/0 to3/15

are referred to/as a-characters :

7-4.3—Separators

The characters separating the components ofya-Fil¢ Identifier
shall be

SEPARATOR 1

represented by the bit'‘combination (2E)
SEPARATOR 2 :[

represented by, the bit combination (3B)

7.4.4 Use of characters.in\descriptor fields

The characters in the fields of the following descriptgrs shall be
a-characters or d-eharacters as specified in clause 9.

— Directory'Records within a Directory Hierarghy that is
identified in a Primary Volume Descriptor;

— w«PRath Table Records within a Path Table Grpup ident-
ified in a Primary Volume Descriptor;

L Extended Attribute Records identified in a directory of
a Directory Hierarchy that is identified in a Primgry Volume
Descriptor.

The characters in the fields of the following descriptgrs shall be
al-characters or d1-characters as specified in clausg 9.

— Directory Records within a Directory Hierarfhy that is
identified in a Supplementary Volume Descriptof;

— Path Table Records within a Path Table Group ident-
ified in a Supplementary Volume Descriptor;

— Extended Attribute Records identified in a directory of
a Directory Hierarchy that is identified in a Supplementary
Volume Descriptor.

7.4.5 Justification of characters

In each fixed-length field the content of which is specified by
thts—frrternaﬂonal—&taﬂdard—to—bc—characterthej' i n characters

4/1 to 4/15
5/0 to5/10
5/15

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

7.4.2 c-characters

The characters of

the coded graphic character sets identified by

the escape sequences in a Supplementary Volume Descriptor

are referred to as

10

c-characters.

shall be left-justified and any remaining byte positions on the
right shall be set to (20).

7.5 File Identifier

7.5.1 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;

— SEPARATOR 1;
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— File Name Extension: A sequence of zero or more
d-characters or d1-characters;

— SEPARATOR 2;

— File Version Number: Digits representing a number
from 1 to 32 767.

This sequence shall meet the following requirements:

— If no characters are specified for the File Name then the
File Name Extension shall consist of at least one character.

ISO 9660 : 1988 (E)

8 Volume Descriptors

The Volume Descriptors shall identify the volume, the par-
titions recorded on the volume, the volume creator(s), certain
attributes of the volume, the location of other recorded descrip-
tors and the version of the standard which applies to the
volume descriptor.

8.1 Format of a Volume Descriptor

Table 1 — Volume Descriptor

character

BP Field name Content
— If no|characters are specified for the File Name Exten- ! Volume Desc"’.)t.or Type nuggtical value
. . . 2to 6 Standard Identifier CD001
sion them the File Name shall consist of at least one . . .
7 Volume Descriptor Version numerical value
8t02048| (Depends on Volume (DepZEds on Volume
Descriptor Type) Desgriptor Type)

— The pum of the following shall not exceed 30:

®| if there is a File Name, the length of the File
Name;

@ | if there is a File Name Extension, the length of the
File Name Extension.

7.5.2 File Identifier length

The length |of the File Identifier shall be the sum of the
following:

— if there is a File Name, the length of the File Name,

— if there is a File Name Extension, the length of the'File
Name Extension,

— the umber of digits in the File Version\Number,

— 2 (the number of SEPARATORS),

7.6 Directory ldentifier

7.6.1 Dire¢tory Identifier\Format

A Directory Identifiefshall consist of a sequence of one or more
d-characters|or d1-characters (see 7.4.4), except as specified in
7.6.2.

8.1.1 Volume Descriptor Type (BP 1)

This field shall specifyzas'an 8-bit number the Yolume Descrip-
tor Type.

Number 0 shall mean that the volume Descfiptor is a Boot
Record;

Number.1"shall mean that the Volume Descrigtor is a Primary
Volume Descriptor;

Number 2 shall mean that the Volume Descfiptor is a Sup-
plementary Volume Descriptor;

Number 3 shall mean that the Volume Descrigtor is a Volume
Partition Descriptor;

Numbers 4 to 254 are reserved for future stanglardization;

Number 255 shall mean that the Volume Descriptor is a Volume
Descriptor Set Terminator.

This field shall be recorded according to 7.1.1

8.1.2 Standard ldentifier (BP 2 to 6)

This field shall specify an identification of this International
Standard.

The characters in this field shall be CD001.

8.1.3 Volume Descriptor Version (BP 7)

7.6.2 Reserved Directory ldentifiers

The root directory shall be identified by a Directory Identifier
consisting of a single (00) byte.

As specified in 6.8.2.2, certain Directory Identifiers shall consist
of a single (00) byte or a single (01) byte.

7.6.3 Directory ldentifier length

The length of a Directory Identifier shall not exceed 31.

This field 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
the content of the Volume Descriptor Type field.

This field shall be recorded according to 7.1.1.

8.1.4 Depends on Volume Descriptor Type (BP 8 to 2 048)

The content and the interpretation of this field shall depend on
the content of the Volume Descriptor Type field.

"
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8.2 Boot Record

The Boot Record shall identify a system which can recognize
and act unon the content of the field reserved for boot system

qut W W LU O cservel wOUL SYSCin

use in the Boot Record, and shaii contain information which is
used to achieve a specific state for a system or for an appli-

cation
cauen.

Table 2 — Boot Record

Fieid nhame Content

[o1]
h")

1 Volume Descriptor Type numerical value
2t06 Standard Identifier CDO001

—
=
]
@
Q
o
=
Q.
[
Q
(72}
@
O
=
<
=X
c
3
(]
o
[+7]
[72]
(o]
3

T
-
o
=

o)
I
o
o
@
—
]
=
3
=]
Q
—+
9]
Q
o

<

¢
%

et ierminators.

Table 3 — Volume Descriptor Set Terminator

BP Field name Content
1 Volume Descriptor Type numerical value
2to 6 Standard Identifier CD001
7 Voiume Descriptor Version numericai vaiue
810 2048| (Reserved for future (00) bytes
standardization

7 Volume Descriptor Version | numerica! value
8 to 39 Boof System ldentifier
40 to 71 Boot Identifier

72 t0 2 0421 Rand Svstam llea

i& W0 & VEO OUUY SySiCili UST

a-characters
a- characters

/olume Descrip

tqr is a Boot D.ecc"*
The number in t:r field shall be 0.

This field shall be| recorded according to 7.1.1.

8.2.2 Standard|ldentifier (BP 2 to 6)

This field shall specify an identification of this International
Standard.

The characters in|this field shall be CD001.

8.2.3 Volume Descriptor Version (BP 7)

This field shall sgecify as an 8-bit number the version of the
specification of tHe Boot Record structure.

1 shall indicate the structure of this International Standard.

This field shall be|recorded according-t0.7:1.1.

8.2.4 Boot System Identifier'(BP 8 to 39)

This field shall spgcify an identification of a system which can
recognize and ac{ uponcthe content of the Boot Identifier and
Boot System Us¢| fields in the Boot Record.

8.3.1 Volume Descriptor Type (BP 1)

This field shall specify an 8-bit number’indicating that the
Volume Descriptor is a Volume Descriptor Set Terrminator.

The number in this field shall be_255.

J
-
~a

8.3.2 Standard.ldentifier (BP 2 to 6)

This field shall specify an identification of this International
Standard.

The characters in this field shall be CD001.

8.3.3 Volume Descriptor Version (BP 7)

This field shall specify as an 8-bit number the vergion of the
specification of the Volume Descriptor Set Terminator.

1 shall indicate the structure of this International Sfandard.

This field shall be recorded according to 7.1.1.

8.3.4 Reserved for future standardization (BP 8§ to 2 048)

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

8.4 Primary Volume Descriptor

The Primary Volume Descriptor shall identify the [volume, a

system which can recognlze and act upon the con ent of the
Logi r Number 5, the size

The characters in This field shall be a-characters.

8.2.5 Boot Identifier (BP 40 to 71)

This field shall specify an identification of the boot system
specified in the Boot System Use field of the Boot Record.

The characters in this field shall be a-characters.

8.2.6 Boot System Use (BP 72 to 2 048)

This field shall be reserved for boot system use. Its contents is
not specified by this International Standard.

12

of the Volume 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.

8.4.1 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 in this field shall be 1.

This field shall be recorded according to 7.1.1.
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Table 4 — Primary Volume Descriptor

BP Field name Content
1 Volume Descriptor Type numerical value
2to6 Standard Identifier CDO001
7 Volume Descriptor Version numerical value
8 Unused Field (00) byte
9 to 40 System ldentifier a-characters
41 to 72 Volume Identifier d-characters
73 to 80 Unused Field (00) bytes
81 to 88 Volume Space Size numerical value
89 to 120 Unused Field (00) bytes
121 to 124 Volume Set Size numerical value
125 to 128 Volume Sequence Number numerical value
129 to 132 Logical Block Size numerical value
133 to 140 Path Table Size numerical value
141 to 144 Location of Occurrence of Type L Path Table numerical value
145 to 148 Location of Optional Occurrence of Type L numerical value
Path Table
149 to 152 Location of Occurrence of Type M Path Table numerical value
153 to 156 Location of Optional Occurrence of Type M numerical value
Path Table
157 to 190 Directory Record for Root Directory 34 bytes
191 to 318 Volume Set Identifier d-characters
319 to 446 Publisher Identifier a-characters
447 to 574 Data Preparer Identifier a-characters
575 to 702 Application Identifier a-characters
703 to 739 Copyright File Identifier d-characters,
SEPARATOR 1, SEPARATOR 2
740 to 776 Abstract File Identifier d-characters,
SEPARATOR 1, SEPARATOR 2
777 to 813 Bibliographic File Identifier d-characters,
SEPARATOR 1, SEPARATOR 2
814 to 830 Volume Creation Date and"Time Digit(s), numerical value
831 to 847 Volume Modification Date and Time Digit(s), numerical value
848 to 864 Volume Expiration-Date and Time Digit(s), numerical value
865 to 881 Volume Effective Date and Time Digit(s), numerical value
882 File Structuré.Version numerical value
883 (Reserved-for future standardization) (00) byte
884 to 1 395 Application’ Use not specified
1396 to 2 048 (Reserved for future standardization) (00) bytes
8.4.2 StandI:rd Identifier (BP-2to 6) 8.45 System ldentifier (BP 9 to 40)
This Field shall specify antidentification of this International This field shall specify an identification of a system which can
Standard. recognize and act upon the content of the Logical Sectors with
logical Sector Numbers 0 to 15 of the volume.
The characterp in this field shall be CD001.
The characters in this field shall be a—characterst

8.4.3 Volume Descriptor Version (BP 7)

This field shall specify as an 8-bit number an identification of
the version of the specification of the Primary Volume Descrip-
tor.

1 shall indicate the structure of this International Standard.

This field shall be recorded according to 7.1.1.

8.4.4 Unused Field (BP 8)

This field shall be set to (00).

8.4.6 Volume Identifier (BP 41 to 72)

This field shall specify an identification of the volume.
The characters in this field shall be d-characters.
8.4.7 Unused Field (BP 73 to 80)

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

8.4.8 Volume Space Size (BP 81 to 88)

This field shall specify as a 32-bit number the number of Logical
Blocks in which the Volume Space of the volume is recorded.

13
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This field shall be recorded according to 7.3.3.

8.4.9 Unused Field (BP 89 to 120)

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

8.4.10 Volume Set Size (BP 121 to 124)

This field shall specify as a 16-bit number the assigned Volume
Set size of the volume.

This field shall jeTecordedaccordingto7-2: 83— Table(BP-153 10~ 156)

8.4.11 Volume Sequence Number (BP 125 to 128)
This field shall specify as a 16-bit number the ordinal number of
the volume in |the Volume Set of which the volume is a

member.

This field shall e recorded according to 7.2.3.

8.4.12 Logical Block Size (BP 129 to 132)

This field shall specify as a 16-bit number the size in bytes of a
Logical Block.

This field shall e recorded according to 7.2.3.

8.4.13 Path Thble Size (BP 133 to 140)

This field shall specify as a 32-bit number the length in bytes'of
a recorded ocdurrence of the Path Table identified by this
Volume Descriptor.

This field shall e recorded according to 7.3.3.

8.4.14 Locatign of Occurrence of Type L Path Table
(BP 141 to 144

This field shall [specify as a 32-bit humber the Logical Block
Number of the ffrst Logical Block allocated to the Extent which
contains an og¢currence (of \the Path Table. Multiple-byte
numerical valugs in a record of this occurrence of the Path
Table shall be recorded>with the least significant byte first.

This field shall tpe recorded according to 7.3.1.

8.4.16 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 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 most significant byte first.

This field shall be recorded according to 7.3.2.

8.4.17 Location of Optional Occurrence of Type M Path

This field shall specify as a 32-bit number the Lpgical Block
Number of the first Logical Block allocated'to the Extent which
contains an optional occurrence of the'\Path Table| If the value
is 0, it shall mean that the Extent shall\not be expected to have
been recorded. Multiple-byte numerical values in[a record of
this occurrence of the Path Table shall be recorded with the
most significant byte first.

This field shall be recorded according to 7.3.2.

8.4.18 Directory Record for Root Directory
(BP 157 to 190)

This field’shall contain an occurrence of the Dire¢tory Record
for the\Root directory.

This field shall be recorded according to 9.1.

8.4.19 Volume Set Identifier (BP 191 to 318)

This field shall specify an identification of the Vglume Set of
which the volume is a member.

The characters in this field shall be d-characters.

8.4.20 Publisher Identifier (BP 319 to 446)

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

If the first byte is set to (5F), the remaining bytegq of this field
shall specify an identifier for a file containing the identification
of the user. This file shall be described in the Ro¢t Directory.

8.4.15 Location of Optional Occurrence of Type L Path
Table (BP 145 to 148)

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

This field shall be recorded according to 7.3.1.
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FheFile-Name-shall-net-contain-mere-than—eight-d-characters
and the File Name Extension shall not contain more than three
d-characters.

If all bytes of this field are set to (20), it shall mean that no such
user is identified.

The characters in this field shall be a-characters.

8.4.21 Data Preparer Identifier (BP 447 to 574)

This field shall specify an identification of the person or other
entity which controls the prepapration of the data to be re-
corded on the Volume Group of which the volume is a member.
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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 File Name shall not contain more than eight
d-characters and the File Name Extension shall not contain
more than three d-characters.

If all bytes of this field are set to (20), it shall mean that no such
data preparer is identified.

The characters in this field shall be a-characters.

1SO 9660 : 1988 (E)

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

This field shall be recorded as specified in 7.5.

8.4.25 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 inter-
preted according to standards that are the subject of an agree-
ment between the originator and the recipient of the volume. If
all bytes of this field are set to (20), it shall mean that no such

8.4.22 Appljcation 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 first byfe is set to (5F), the remaining bytes of this field

tile i1s identified.

The File Name of a Bibliographic File Identifier shall not contain
more than eight d-characters. The File Name Extension of a
Bibliographic File Identifier shall not:contain miore than three
d-characters.

shall specify 3
of the applica
tory. The Fi

n identifier for a file containing the identification
ion. This file shall be described in the Root Direc-
e Name shall not contain more than eight

d-characters Lnd the File Name Extension shall not contain

more than th

If all bytes of
application is

e d-characters.

his field are set to (20), it shall mean that no such
identified.

The characters in this field shallbe d-characters, §
and SEPARATOR 2.

This field shall berecorded as specified in 7.5.

8.4.26 Volume Creation Date and Time (B

This field shall specify the date and the time of th
therinformation in the volume was created. It sh)

BEPARATOR 1

P 814 to 830)

e day at which
all be recorded

The characters in this field shall be a-characters.

8.4.23 Copyright File Identifier (BP 703 to 739)

This field sha|l specify an identification for a file described:by
the Root Dirgctory and containing a copyright statemént for

d-characters.

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

This field shall be recorded as specified in 7.5.

according to 8.4.26.1.

8.4.26.1 Date and Time Format

The date and time shall be represented by a 17-byte field
recorded as follows.

Table 5 — Date and Time Format

RBP Interpretation Content
1to 4 Year from 1 to 9999 Digits
5to6 Month of the year from 1 to 12 Digits
7t08 Day of the month from 1 to 31 Digits
9to 10 Hour of the day from 0 to 23 Digits
11 to 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
17 Offset from Greenwich Mean Time numerical
in number of 15 min intervals from value
—48 (West) to +52 (East) recorded
gccordingto 7-1:2

8.4.24 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 (20), it shall
mean that no such file is identified.

The File Name of an Abstract File Identifier shall not contain
more than eight d-characters. The File Name Extension of an
Abstract File |dentifier shall not contain more than three
d-characters.

If all characters 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 specified.

8.4.27 Volume Modification Date and Time
(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 recorded according to 8.4.26.1.

15
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8.4.28 Volume Expiration Date and Time (BP 848 to 864)
This field shall specify the date and the time of the day at which
the information in the volume may be regarded as obsolete. If
the date and time are not specified then the information shall
not be regarded as obsolete.

This field shall be recorded according to 8.4.26.1.

8.4.29 Volume Effective Date and Time (BP 865 to 881)

This field shall specify the date and the time of the day at which

.31 Reserved for future standardization (BP 883)

»H

8.
This field shall be set to (00).

8.4.32 Application Use (BP 884 to 1 395)

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

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

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 pe recorded according to 8.4.26.1.

8.4.30 File Styucture 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.

1 shall indicate [the structure of this International Standard.

This field shall be recorded according to 7.1.1.

Table 6 — Supplementary Volume Descriptor

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

8.5 Supplementary Volume Descriptor

The Supplementary Volume DeSeriptor shall |identify the
volume, a system which can recognize and act upoh the content
of the Logical Sectors with Logical Sector Numbefs 0 to 15, the
size of the Volume Space, the version of the stdgndard which
applies to the Volume Descriptor, the version of the specifi-
cation which applies to-the Directory Records gnd the Path
Table Records, certain attributes of the volume and the coded
graphic character ‘sets used to interpret descriptpr fields that
contain characters.

BP Field name Content
1 Volume DescriptorType numerical value
2t06 Standard ldentifier CDO001
7 Volume Descriptor Version numerical value
8 Volume Flags 8 bits
9 to 40 System Identifier al-characters
41 to 72 Volume Identifier d1-characters
73 to 80 Unused Field (00) bytes
81 to 88 Volume Space Size numerical value
89 to 120 Escape Sequences 32 bytes
121 to 124 Volume Set Size numerical value
125 to 128 Volume Sequence(pumber numerical value
129 to 132 Logical Block Size numerical value
133 to 140 Path Table Size numerical value
141 to 144 Location of)Oecurrence of Type L Path Table numerical value
145 to 148 Location-of+Optional Occurrence of Type L Path Table numerical value
149 to 152 Location‘of Occurrence of Type M Path Table numerical value
153 to 156 Location of Optional Occurrence of Type M Path Table numerical value
157 to 190 Directory Record for Root Directory 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
703 to 739 Copyright File Identifier d1-characters, SEPARATOR 1,
SEPARATOR 2
740 to 776 Abstract File Identifier d1-characters, SEPARATOR 1,
SEPARATOR 2
777 to 813 Bibliographic File Identifier d1-characters, SEPARATOR 1,
SEPARATOR 2
814 to 830 Volume Creation Date and Time Digit(s), numerical value
831 to 847 Volume Modification Date and Time Digit(s), numerical value
848 to 864 Volume Expiration Date and Time Digit(s), numerical value
865 to 881 Volume Effective Date and Time Digit(s), numerical value
882 File Structure Version numerical value
883 (Reserved for future Standardization) (00) byte
884 to 1 395 Application Use not specified
1 396 to 2 048 (Reserved for future standardization) (00) bytes

16
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Within a Volume Descriptor Set the contents of the fields of
this descriptor shall be identical with the contents of the cor-
responding fields in a Primary Volume Descriptor except for the
following fields.

8.5.1 Volume Descriptor Type (BP 1)

This field shall specify an 8-bit number indicating that the
Volume Descriptor is a Supplementary Volume Descriptor.

The number in this field shall be 2.

This field shall he recorded according to 7.1.1

oG
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crivirunmicnt avluruaingyg to IDU ‘ULL LO Inerprect aescripuon
fields related to the Directory Hierarchy identified by this
Volume Descriptor (see 7.4.4). If the G1setis designated it is
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implicitly invoked into columns 10 to 15 of the code table.

These escape sequences shall conform to ISO 2022, except
that the ESCAPE character shaii be omitied from each
designating escape sequence when recorded in this field. The
first or only escape sequence shall begin at the first byte of the
fieid. Each successive escape sequence shaii 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).

8.5.2 VquI\e Descriptor Version (BP 7)
I

This field shall specify as an 8-bit number an identification of
the version df the specification of the Supplementary Volume
Descriptor.

1 shall indic]e the structure of this International Standard.

This field shall be recorded according to 7.1.1.

8.5.3 VoIUJ-e Flags (BP 8)

The bits of this field shall be numbered from 0 to 7 starting with
the least sigrjificant bit.

This field shqll specify certain characteristics of the volume as
follows.

Bit 0: — if st to ZERO, shall mean that the Escape Sequences
field specifie only escape sequences registered according-to
ISO 2735;

— if s¢t to ONE, shall mean that the Escape Sequences
field specifieg at least one escape sequence, not registered ac-
cording to IS0 2375.

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

8.5.4 Systdm ldentifier (BP-9 to 40)

This field shqll specify-an identification of a system which can
recognize andl act upon the content of the Logical Sectors with
Logical Sect¢r Nambers 0 to 15 of the volume.

If all the bytes of this field are set to (00), it shall mean that the
set of a 1-characters is identical with the set 6f atcharacters and
that the set of d1-characters is jdentical with the set of
d-characters. In this case both sets-are codefd according to
ISO 646.

8.5.7 Path Table Size'(BP 133 to 140)

This field shall specify.as a 32-bit number the length in bytes of
a recorded occurfence of the Path Table identified by this
Volume Descgriptor.

This field, shall be recorded according to 7.3.3.

8.5.8 Location of Occurrence of Type L Path Table
(BP 141 to 144)

This field shall specify as a 32-bit number thg Logical Block
Number of the first Logical Block allocated to thHe Extent which
contains an occurrence of the Path Table| Multiple-byte
numerical values in a record of this occurrente of the Path
Table shall be recorded with the least significant byte first.

This field shall be recorded according to 7.3.1.

8.5.9 Location of Optional Occurrence of [Type L Path
Table (BP 145 to 148)

This field shall specify as a 32-bit number thg Logical Block
Number of the first Logical Block allocated to thHe Extent which
contains an optional occurrence of the Path Table. If the value
is 0, it shall mean that the Extent shall not be e¥pected to have
been recorded. Multiple-byte numerical values|in a record of
this occurrence of the Path Table shall be recprded with the

least significant byte first

The charactersimthisfieldshattbe at-characters.

8.5.5 Volume ldentifier (BP 41 to 72)
This field shall specify an identification of the volume.

The characters in this field shall be d1-characters.

8.56.6 Escape Sequences (BP 89 to 120)

This field shall specify one or more escape sequences according
to I1SO 2022 that designate the GO graphic character set and,
optionally, the G1 graphic character set to be used in an 8-bit

This field shall be recorded according to 7.3.1.

8.5.10 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 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 most significant byte first.

This field shall be recorded according to 7.3.2.
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8.5.11 Location of Optional Occurrence of Type M Path
Table (BP 153 to 156)

This field shall specify as a 32-bit number the Logical Block
Number of the first Logical Block allocated to the Extent which
contains an optional occurrence of the Path Table. If the value
is 0, it shall mean that the Extent shall not be expected to have
been recorded. Multiple-byte numerical values in a record of
this occurrence of the Path Table shall be recorded with the
most significant byte first.

This field shall be recorded according to 7.3.2.

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 application. This file shall be described in the Root Direc-

tory.

If all bytes of this field are set to (20), it shall mean that no such
application is identified.

The characters in this field shall be a1-characters.

8.5.17 Copyright File Identifier (BP 703 to 739)

Thi

8.5.12 Directofy Record for Root Directory
(BP 157 to 190)

This field shall cpntain an occurrence of the Directory Record
for the Root Dirgctory.

This field shall bg recorded according to 9.1.

8.5.13 Volume Set Identifier (BP 191 to 318)

This field shall specify an identification of the Volume Set of
which the volume is a member.

The characters i this field shall be d 1-characters.

8.5.14 Publishger 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

If the first byte i§ set to (5F), the remaining bytes of this field
shall specify an identifier for a file containing the identifjcation
of the user. Thig| file shall be described in the Root Directory.

If all bytes of thi
user is identified

field are set to (20), it shall meanthat no such

The characters in this field shall be a1-characters.

8.5.15 Data Pr[parer 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 i§ Set to (5F), the remaining bytes of this field

which are less than, or equal to, the assigned-Volume Set size
of the volume. If all bytes of this field are set to (R0), it shall
mean that no such file is identified.

The characters in this field, shall be d14characters,
SEPARATOR 1 and SEPARATOR 2.

The field shall be recorded as specified in 7.5.

8.5.18 Abstract)File Identifier (BP 740 to 776)

This field shallyspecify an identification for a file described by
the Root Directory and containing an abstract st]::ement for

those volumes of the Volume Set the sequence numbers of
which are less than, or equal to, the assigned Volufne Set size
of-the volume. If all bytes of this field are set to (R0), it shall
mean that no such file is identified.

The characters in this field shall be d1icharacters,
SEPARATOR 1 and SEPARATOR 2.

The field shall be recorded as specified in 7.5.

8.5.19 Bibliographic File Identifier (BP 777 to 813)

This field shall specify an identification for a file dgscribed by
the Root Directory and containing bibliographic regords inter-
preted according to standards that are the subject ¢f an agree-
ment between the originator and the recipient of th¢ volume. If
all bytes of this field are set to (20), it shall mean that no such
file is identified.

The characters in this field shall be d1{characters,
SEPARATOR 1 and SEPARATOR 2.

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 (20), it shall mean that no such
data preparer is identified.

The characters in this field shall be a 1-characters.

8.5.16 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.
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The field shall be recorded as specified in 7.5.

8.5.20 Application Use (BP 884 to 1 395)

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

8.6 Volume Partition Descriptor

The Volume Partition Descriptor shall identify a volume par-
tition within the Volume Space, a system which can recognize
and act upon the content of fields reserved for system use in
the Volume Descriptor, the position and size of the volume par-
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tition, and the version of the standard which applies to the
Volume Descriptor. The contents of the volume partition are
not specified by this International Standard.

Table 7 — Volume Partition Descriptor

ISO 9660 : 1988 (E)

8.6.5 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 System Use field in

the Volume Descriptor.

The characters in this field shall be a-characters.

8.6.6 Volume Partition Identifier (BP 41 to 72)

This field shall specify an identification of the Volume Partition.

The characters in this field shall be d-characters.

BP Field name Content
1 Volume Descriptor Type numerical value
2t06 Standard Identifier CDO001
7 Volume Descriptor Version numerical value
8 Unused Field (00) byte
9 to 40 System Identifier a-characters
41 to 72 Volume Partition Identifier d-characters
73 to 80 Volume Partition Location numerical value
81 to 88 Volume Partition Size numerical value
89 t0 2048 || System Use not specified

8.6.7 Volume Partition Location (BP 73:to|80)

8.6.1 Volume Descriptor Type (BP 1)

This field sh
Volume Desg

The number

This field sha

all specify an 8-bit number indicating that the
riptor is a Volume Partition Descriptor.

n this field shall be 3.

Il be recorded according to 7.1.1.

8.6.2 Standard Identifier (BP 2 to 6)

This field sh
Standard.

The characte

bll specify an identification of this International

I's in this field shall be CD0O01.

8.6.3 Volume Descriptor Version (BP 7)

This field sha
version of thg

| specify as an 8-bit number an identification of, the
specification of the Volume Partition Descriptor.

1 shall indicate the structure of this International Standard.

This field sha

Il be recorded according to 7.1,1¢

8.6.4 UnusId Field (BP 8)

This field sh

Il be set to (00).

Table 8 — Format of a Directory Record

This field shall specify as a 32-bit number thg Logical Block
Number of the first Logical Block allecated to the Volume Par-
tition.

This field shall be recorded according to 7.3.3.
8.6.8 Volume Partition_Size (BP 81 to 88)

This field shall specify-as a 32-bit number the number of Logical
Blocks in which-the Volume Partition is recorded.

This field shall be recorded according to 7.3.3.
8.6.9 . System Use (BP 89 to 2 048)

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

9 File and Directory Descriptors

9.1 Format of a Directory Record

Details of the format of a Directory Record are diven in table 8.

9.1.1 Length of Directory Record (LEN_T”!) (BP 1)

This field shall specify as an 8-bit number the le
the Directory Record.

gth in bytes of

+ 1) to LEN_DR

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 values
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 _Fl) numerical value
34 to (33 + LEN_FI) File Identifier d-characters, d 1-characters,
SEPARATOR 1, SEPARATOR 2,
(00) or (01) byte
(34 + LEN_FI) Padding Field (00) byte
(LEN_DR-LEN__SU System Use LEN _SU bytes

NOTE — LEN__SU denotes the length of the System Use field.
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The date and time shall be represented by seven 8-bit numbers
each of which shall be recorded according to 7.1.1 as follows.

This field shall be recorded according to 7.1.1.

1. i R d L th (BP 2
9.1.2 Extended Attribute Record Length ( ) Table 9 — Recording Date and Time

This field shall contain an 8-bit number. This number shall

specify the assigned Extended Attribute Record length if an Ex- RBP Interpretation Content

tended Attribute Record is recorded. Otherwise this number 1 Number of years since 1900 numerical value

shall be zero. 2 Month of the year from 1 to 12 numerical value
3 Day of the month from 1 to 31 numerical value

This field shall be recorded according to 7.1.1. 4 Hour of the day from 0 to 23 numerical value
5 Minute of the hour from 0 to 59 numerical value

. 6 Second of the minute from 0 to 59 | numerical value
9.1.3 Location of Extent (BP 3 to 10) 7 Offset from Greenwich Mean Time | numerical value
o J . 5 . in number of 15 min intervals from
This field shall dpecify as a 32-bit number the Logical Block — 48 (West) to +52 (East)
Number of the first Logical Block allocated to the Extent. recorded according to 7.1.2

This field shall bp recorded according to 7.3.3. If all seven numbers are zero, it shalllmean that the date and

time are not specified.
9.1.4 Data Length (BP 11 to 18)

1. ile FI BP 26
This field shall sgecify as a 32-bit number the data length of the 916 File Flags ( )

File Section. The bits of this field shallB& numbered from 0 to 7 starting with

. the least signifi t.bit.
This field shall bg recorded according to 7.3.3. © least signiicarg-
If this Directory “Record identifies a directory then bit pos-

NOTE — This numpber does not include the length of any Extended itions 2, 3 and'7 shall be set to ZERO.

Attribute Record.

If no Extended Attribute Record is associated with the File Sec-
tion .identified by this Directory Record then bit [positions 3
and 4 shall be set to ZERO.

9.1.5 Recording Date and Time (BP 19 to 25)

This field shall ihdicate the date and the time of the day at
which the information in the Extent described by the Directory
Record was recqrded.

This field shall specify certain characteristics of|the file as
follows.

Table 10 — File flags

BP Bit name

0 Existence If set to ZERO,\shall mean that the existence of the file shall be made known to the user upon ah inquiry by

the user.

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

1 Djrectory Ifset'to ZERO, shall mean that the Directory Record does not identify a directory.

If set to ONE, shall mean that the Directory Record identifies a directory.

2 Aksociated File If set to ZERO, shall mean that the file is not an Associated File.

If set to ONE, shall mean that the file is an Associated File.

3 Rpcord If set to ZERO, shall mean that the structure of the information in the file is not specified by the Record For-

mat field of any associated Extended Attribute Record (see 9.5.8).

If set to ONE, shall mean information in i cified by a
number other than zero in the Record Format Field of the Extended Attribute Record (see 9.5.8).

If set to ZERO, shall mean that

4 Protection
— an Owner Identification and a Group Identification are not specified for the file (see 9.5.1 and 9.5.2);
— any user may read or execute the file (see 9.5.3).

If set to ONE, shall mean that
— an Owner Identification and a Group ldentification are specified for the file (see 9.5.1 and 9.5.2);

— at least one of the even-numbered bits or bit 0 in the Permissions field of the associated Extended
Attribute Record is set to ONE (see 9.5.3).

5to6

Reserved

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

Multi-Extent

If set to ZERO, shall mean that this is the final Directory Record for the file;
if set to ONE, shall mean that this is not the final Directory Record for the file.
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9.1.7 File Unit Size (BP 27)

This field shall contain an 8-bit number. This number shall
specify the assigned File Unit size for the File Section if the File
Section is recorded in interleaved mode. Otherwise this number
shall be zero.

This field shall be recorded according to 7.1.1.

9.1.8 Interleave Gap Size (BP 28)

This field shall contain an 8-bit number. This number shall
specify the assigned Interleave Gap size for the File Section if
the File Secti
number shall|be zero.

This field sh3ll be recorded according to 7.1.1.

9.1.9 Volume Sequence Number (BP 29 to 32)

This field sha}l specify as a 16-bit number the ordinal number of
the volume ir| the Volume Set on which the Extent described by
this Directory Record is recorded.

This field shgll be recorded according to 7.2.3.

9.1.10 Length of File Identifier (LEN_FIl) (BP 33)

This field sha|l specify as an 8-bit number the length in bytes of
the File Identifier field of the Directory Record.

This field shgll be recorded according to 7.1.1.

9.1.11 File Jdentifier [BP 34 to (33 + LEN__FI)]

The interpretation of this field depends as follows on the'setting
of the Directpry bit of the File Flags field.

If set to ZERD, it shall The field shall-specify an identi-
mean: fication forthe-file.

The chdracters in this field shall
be d-characters or
d1ceharacters, SEPARATOR 1,
SEPARATOR 2.

The field shall be recorded as
specified in 7.5.

If set to ONH, it.shall mean: The field shall specify an identi-
fication for the directory.

ISO 9660 : 1988 (E)

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

9.1.13 System Use [BP (LEN_DR-LEN_SU + 1)
to LEN_DRI

This field shall be optional. If present, this field shall be reserved
for system use. Its content is not specified by this International
Standard. If necessary, so that the Directory Record comprises
an even number of bytes, a (00) byte shall be added to ter-
minate this field.

p ween
Directory Records of a File

The following fields of each Directory.Record fpr the same file
shall contain the same values:

— Existence bit of the File/Flags field

— Directory bit of the)File Flags field

1=

— Associated File bit of the File Flags fiel
— Recard bit of the File Flags field

— ¢Reserved bits of the File Flags field

&7 Length of File Identifier field

— File Identifier field

— Padding field

9.3 Order of Directory Records

The records of a Directory shall be ordered a¢cording to the
relative value of the File Identifier field by the f¢llowing criteria
in descending order of significance:

a) inascending order according to the relajive value of File
Name, where File Names shall be valued as| follows:

— If two File Names have the same coptent in all byte
positions, then these two File Names are said to be equal
in value.

— |f two File Names do not contain the same number

of byte positionrsthe shorter File Namelshall be treated

The characters in this field shall
be d-characters or
d1-characters, or only a (00)
byte, or only a (01) byte.

The field shall be recorded as
specified in 7.6.

9.1.12 Padding Field [BP (34 + LEN_FI)]

This field shall be present in the Directory Record only if the
number in the Length of the File Identifier field is an even
number.

as if it were padded on the right with all padding bytes
set to (20) and as if both File Names contained the ident-
ical number of byte positions.

After any padding necessary to treat the File Names as if
they were of equal length, the characters in the cor-
responding byte positions, starting with the first pos-
ition, of the File Names are compared until a byte pos-
ition 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 inter-
pret the File Identifier field of the Directory Record.
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b)

in ascending order according to the relative value of File

Name Extension, where File Name Extensions shall be
valued as follows:

d)

— If two File Name Extensions have the same content
in all byte positions, then these two File Name Exten-
sions are said to be equal in value.

— If two File Name Extensions do not contain the
same number of byte positions, the shorter File Name
Extension shall be treated as if it were padded on the
right with all padding bytes set to (20) and as if both File
Name Extensions contained the identical number of byte
positions.

e) The order of the File Sections of the file.
9.4 Format of a Path Table Record

9.4.1 Length of Directory Identifier (LEN__DI) (BP 1)

This field shall specify as an 8-bit number the length in bytes of
the Directory Identifier field of the Path Table Record.

This field shall be recorded according to 7.1.1.

9.4.2 Extended Attribute Record length (BP 2)

After any| padding necessary to treat the File Name
Extensiong as if they were of equal length, the characters
in the corresponding byte positions, starting with the
first positipn, of the File Name Extensions are compared

Number shall be treated as if it were padded on the left
with all pafdding bytes set to (30) and as if both File Ver-
sion Numbers contained the identical number ‘of byte
positions.

After any|padding necessary to treat'the File Version
Numbers gs if they were of equal length, the characters
in the corresponding byte positienis, starting with the
first positipn, of the File Version-Numbers are compared
position is found that does not contain the
same character in both\File Version Numbers. The
greater File Version Number 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 fleld”of the Directory Record.

This field shall contain an 8-bit number. This-;niumber shall
specify the assigned Extended Attribute Recordlength if an Ex-
tended Attribute Record is recorded. Otherwise this number
shall be zero.

This field shall be recorded accordingto 7.1.1.

9.4.3 Location of Extent.(BP 3 to 6)
This field shall specify, as’a 32-bit number the Ldgical Block
Number of the first~Logical Block allocated to the Extent in
which the directory is recorded.

This field shallbe recorded according to 7.3.

9.4.4 “Parent Directory Number (BP 7 to 8)

THhis field shall specify as a 16-bit number the record number in
the Path Table for the parent directory of the direqtory.

This field shall be recorded according to 7.2.

9.4.5 Directory ldentifier [BP 9 to (8 + LEN_|DI)]
This field shall specify an identification for a directpry.

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

This field shall be recorded as specified in 7.6.

9.4.6 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.

in descending order according to the value of the

Associated File bit of the File Flags field.

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

Table 11 — Path Table Record

9to (8 + LEN_DI) Directory Identifier

(9 + LEN_DI) Padding Field

BP Field name Content
1 Length of Directory Identifier (LEN_ DI) numerical value
2 Extended Attribute Record Length numerical value
3to6 Location of Extent numerical value
7t08 Parent Directory Number numerical value

d-characters, d1-characters,
(00) byte
(00) byte
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Table 12 — Extended Attribute Record

BP Field name Content
1to4 Owner ldentification numerical value
5t08 Group ldentification numerical value
91to 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 value
62 to 78 File Effective Date and Time Digit(s), numerical value
79 Record Format numerical value
80 Record Attributes numerical value
81 to 84 Record | ength numerical value
85 to 116 System ldentifier a-characters, al-characters
117 to 180 System Use not specified
181 Extended Attribute Record Version numerical value
182 Length of Escape Sequences
(LEN_ESC) numerical value
183 to 246 (Reserved for future standardization) (00) bytes
247 to 250 Length of Application Use (LEN __ AU) numerical value
251 to (250 + LEN _AU) | Application Use LEN __ AU bytes
(2561 + LEN__AU) to
(260 + LEN_ESC +
LEN _AU) Escape Sequences LEN _ESC bytes

9.5 Format of an Extended Attribute Record

If present, ar
at least one

95.1 Own

Extended Attribute Record shall be recorded over
| ogical Block.

pr Identification (BP 1 to 4)

This field shall specify as a 16-bit number an identification of

the file owng
Group |denti

If the numbe
owner ident
Group ldenti

r who is a member of the group identified by the
ication field of the Extended Attribute, Record.

in this field is 0, this shall indicate that there is no
fication specified for the file.)In this case, the
ication field shall contain zero.

This field shall be recorded according to 7.2.3.

9.5.2 Grou

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 j.ubject to agree-

ment between the data preparer and receivi
identify the group as belonging to the class of
as\System.

If the number in this field is 0, this shall indicatg

group identification specified for the file. In
Owner Identification field shall contain zero.

This field shall be recorded according to 7.2.3

9.5.3 Permissions (BP 9 to 10)

The bits of this 16-bit field shall be numbere
starting with the least significant bit of the b)

byte position 10.
Bits 0 to 3 may be ignored in interchange.

If requested by the owner, bits 4 to 7 may be
change.

g system shall
user referred to

that there is no
this case, the

d from 0 to 15
Vte recorded in

gnored in inter-

This field shall specify access permission for cTrtain classes of

users as follows.
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Table 13 — Permissions

Bit 0 If set to ZERO, shall mean that an owner who is a member of a group of the System class of user may read the file.

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

Bit 1 Shall be set to ONE.

Bit 2 If set to ZERO, shall mean that an owner who is a member of a group of the System class of user may execute the file.

If set to ONE, shall mean that an owner who is a member of a group of the System class of user may not execute the file.

Bit 3 Shall be set to ONE.

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

Bit 5 Shall he set to ONF

Bit 6 If set to ZERO, shall mean that the owner may execute the file.

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

owner may read the file.

Bit 7 Shall be set to ONE.
Bit 8 If set to ZERO, shall mean that any user who is a member of the group specified by the Group ldentification fieldmay read
the file.

If set to ONE, shall mean that of the users who are members of the group specified by the Group Identification field, only the

Bit 9 Shall be set to ONE.

execute the file.

owner may execute the file.

Bit 10 If set to ZERO, shall mean that any user who is a member of the group specified by the Group ldentification|field may

If set to ONE, shall mean that of the users who are members of the group_spécified by the Group Identification field, only the

Bit 11 Shall be set to ONE.

Bit 12 If set to ZERO, shall mean that any user may read the file.
Iff'set to ONE, shall mean that a user not a member of the group specified by the Group Identification field may ndt read the
ile.

Bit 13 Shall be set to ONE.

Bit 14 If set to ZERO, shall mean that any user may.execute the file.
If set to ONE, shall mean that a user not a member of the group specified by the Group Identification field may n¢t execute
the file.

Bit 15 Shall be set to ONE.

9.5.4 File Cregtion Date and Time (BP-11to 27)

This field shall specify the date and the time of the day at which
the information |n the file was created-

This field shall e recorded a€cording to 8.4.26.1.

9.5.5 File Modification Date and Time (BP 28 to 44)

9.5.7 File Effective Date and Time (BP 62 to ¥8)

This field shall specify the date and the time of the dlay at which
the information in the file may be used. If the date §nd time are
not specified then the information may be used af once.

This field shall be recorded according to 8.4.26.1.

958 Record Format (BP 79)

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 8.4.26.1.

9.5.6 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 obsolete. If the
date and time are not specified then the information shall not
be regarded as obsolete.

This field shall be recorded according to 8.4.26.1.
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This field shall contain an 8-bit number specifying the format of
the information in the file.

Number 0  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 se-
quence of fixed-length records (see 6.10.3);

Number 2  shall mean that the information in the file is a se-

quence of variable-length records (see 6.10.4), in
which the RCW is recorded according to 7.2.1;
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Number 3

shall mean that the information in the file is a se-
qguence of variable-length records (see 6.10.4), in
which the RCW is recorded according to 7.2.2.

Numbers 4 to 127 are reserved for future standardization.

Numbers 128 to 255 are reserved for system use.

This field shall be recorded according to 7.1.1.

9.5.9 Record Attributes (BP 80)

ISO 9660 : 1988 (E)

9.5.12 System Use (BP 117 to 180)

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

9.5.13 Extended Attribute Record Version (BP 181)

This field shall specify as an 8-bit number the version of the
specification of the Extended Attribute Record.

1 shall indicate the structure of this International Standard.

This field shall be recorded according to 7.1.1.

This field sh
cessing of t
character-im

Number 0

Number 1

Number 2

Numbers 3 1

If the Reco
Attribute fie

This field sh

9.5.10 Red

bll contain an 8-bit number specifying certain pro-
he records in a file when they are displayed on a
aging device.

shall mean that each record shall be preceded by
a LINE FEED character and followed by a
CARRIAGE RETURN character;

shall mean that the first byte of a record shall be
interpreted as specified in 1ISO 1539 for vertical
spacing;

shall mean that the record contains the necessary
control information.

o 255 are reserved for future standardization.

rd Format field contains zero then the Record
d shall be ignored in interchange.

bll be recorded according to 7.1.1.

ord Length (BP 81 to 84)

This field shall specify a 16-bit number as-follows.

If the Recor
Length field

i Format field contains.the_.number 0, the Record
shall contain zero.

If the Recorf Format field eontains the number 1, the Record
S

Length field
the file.

hall specify thelength in bytes of each record in

Record Len

th_field shall specify the maximum length in bytes

If the Recoqd Farmat field contains the number 2 or 3, the

9.5.14 Length of Escape Sequences (BP 482)

This field shall specify as an 8-bit number-the lgngth in bytes of
the Escape Sequences field in the.Extended Aftribute Record.

This field shall be recorded ac¢cording to 7.1.1

9.5.15 Reserved for. future standardizatioh
(BP 183 to 246)

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

9.5.16 Length of Application Use (BP 247|to 250)

This field shall specify as a 16-bit number the Igngth in bytes of
the Application Use field in the Extended Attripute Record.

This field shall be recorded according to 7.2.3

9.5.17 Application Use [BP 251 to (250 + |LEN__ AU)]

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

9.5.18 Escape Sequences [BP (251 + LEN
to (2560 + LEN__ESC + LEN_AU)]

_AU)

This field shall be optional. If present, this figld shall contain
escape sequences that designate the coded chdracter sets to be
used to interpret the contents of the file. These escape se-
quences shall conform to 1ISO 2022, except that the ESCAPE
character shall be omitted from each escape sequence.

The first or only escape sequence shall begin af the first byte of
the field. Each successive escape sequence shall begin at the
byte in the field immediately following the Ilast byte of the
preceding escape sequence. Any unused poditions following

of a record ir-the-file:

This field shall be recorded according to 7.2.3.

9.5.11 System ldentifier (BP 85 to 116)

This field shall specify an identification of a system which can
recognize 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-charac-

ters.

mne

9.6 Consistency of File Attributes between
Extended Attribute Records of a File

The following fields of the Extended Attribute Record
associated with the File Sections of a file shall contain the same
values:

— Record Format field;

— Record Attributes field;

— Record Length field, if the records are fixed-length
records (see 6.10.3).
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