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Fore¢word

ISO

enternational Organisation for Standardisation) and IEC (the International Electrotechnical Commission) together form

the specialised system for world-wide standardisation. National bodies that are members of ISO or IEC participate in the
develppment '6f International Standards through technical committees established by the respective organisation tp deal with
partidular fields~of jtechnical activity. ISO and IEC technical committees collaborate in fields of mutual intgrest. Other
interrjational organisations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1. Draft

Interational Standards adopted by the joint technical committee are circulated to national bodies for voting. Publi
Interational Standard requires’approval by at least 75% of the national bodies casting a vote.

tation as an

Interational Standard ISO/IEC 13490-2 was prepared by the European Association for Standardizing Information and

comrhittee ISO/IEC JTC 1, Information technology, in parallel with its approval by national bodies of ISO and IEC.

ISO/IEC 13490 consists of the following parts; under the general title Information technology — Volume and file
readHonly and write-once compact disk media for information interchange

—  Part I: General
—  Part 2: Volume and File Structure

Anngx A forms an integral part of this part of ISO/IEC 134907 Annexes B and C are for information only.

unication Systems, ECMA, (as"’ECMA-168) and was adopted, under a special “fast-track procedure” by joipt technical

structure of



https://standardsiso.com/api/?name=f095a8ec9e1c76e114c9c661a6907b44

ISO/IEC 13490-2: 1995 (E) ©ISO/IEC

Introduction

ISO/IEC 1B490Q can be used for both CD-ROM and CD-WO media for interchanging files. ISO/IEC 13490 is an enhandement
of ISO 9640 fér CD-ROM applications that has eliminated several restrictions and performance problems of ISO 9660.

ISO/IEC 13346 and~ISO/IEC 13490 follow the same volume and file structure framework. ISO/IEC 13490 has common
definitions| with ISOAAEC 13346 regarding volume and boot block recognition, file attributes, registration procedures and fecord
structure.

ISO/IEC 1B490 is published(in’two parts. Part 1 - General - specifies references, definitions, notations and basic structures used
in the othgr part. Part 2 - Volame and File Structure - specifies how to record various volume-related entities such as vqlumes
and volumg sets, and how to record.and interpret files, both file data and file attributes, and file hierarchies within a volunje set.
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Information technology - Volume and file structure of read-only and write-once
compact disk media for information interchange

Part 2:
Volume and file structure

Section 1: General

1 Scope

ISO

file

CD-

diskis.

NOT]

The

NOT|
ISO,
a Ch

system conforming to ISO/IEC 13490.

Thi

2

part of ISO/IEC 13490 specifies a format and associated system requirements for volume and file structure by
the attributes of a volume and the descriptors recordedn it;

the relationship among volumes of a volume set;

the attributes of a partition of a volume;

the placement of files;

the attributes of the files;

the relationship among files of a file set;

the relationship among file sets of a volume set;

levels of medium interchange;

interchanged between different systems; for this purpose it specifies the functions to be provided)within syste
intended to originate or receive media which conform to this part of ISO/IEC 13490.

Parts references

E 1 — CD-WO is an evolution of CD-ROM technology which allows the recording of information on a write-once compact disk medium|

(IEC 13490 specifies'a format and associated system requirements for volume and boot block recognition, volume structure,
structure and record (structure for the interchange of information between users of information processing systems using
WO (a write-once compact disk medium), hybrid CD-WO (a write-once compact disk with a read-only area) ahd CD-ROM

volume and boot block recognition is-specified in ISO/IEC 13346-2 The record siructure is specified in ISO/IEC 13346-5.

E 2 — A volume set may be recorded that is in“¢onformance with both ISO 9660 and ISO/IEC 13490. ISO/IEC 13490 is an enhancemdnt of ISO 9660.
EC 13490 allows greater information interchange using CD-ROM. In addition, it supports incremental recording and updating of inforrhation stored on
-WO disk. Under certain restrictions (see 2/B.2.1), allcf the files may be read by both a receiving system conforming to ISO 9660 angl by a receiving

specifying:

requirements for the processes which are provided within information processing systemis; to enable inforfnation to be

ms which are

The first digit of a reference in ISO/IEC 13490 identifies the part. If the digit is preceded by “R”, the reference is to a part and
clause of ISO/IEC 13346. For example, 2/5 refers to clause 5 in ISO/IEC 13490-2 and R2/5 refers to clause 5 in ISO/IEC
13346-2. If the reference is preceded by “figure”, the reference is to a figure. For example, figure 2/5 refers to figure 5 in
ISO/IEC 13490-2. If the reference is preceded by “table”, the reference is to a table. For example, table 2/5 refers to table 5 in
ISO/IEC 13490-2.

3 Cross - reference

This clause specifies the interface of this part of ISO/IEC 13490 to other standards or parts.

31

Input

This part of ISO/IEC 13490 requires the specification of the following by another standard or part:
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— A standard for recording (see 1/5.13).
— A volume set of one or more volumes (see 2/9.2).

—  For the purposes of ISO/IEC 13346-2, a volume recognition sequence (see R2/8.3.1) shall be recorded as specified in
2/9.1.7.

—  For the purposes of ISO/IEC 13346-2, the volume recognition space (see R2/8.2) shall be as specified in 2/9.1.6.

—  For th¢ purposes of ISO/IEC 13346-2, the initial sector (see R2/3.1) of the volume shall be sector number U of the v blume
as spe¢ifiedin 2/9.1.1.1.

3.2 Output
This part of ISO/IEC-13490 specifies the following which may be used by other standards or parts:
— A volyme space for a yolume (see 2/9.1.4).

—  Avol

me set of one or morévolumes (see 2/9.2).

—  Anindication that a volume may have been recorded according to this part of ISO/IEC 13490 (see 2/9.1.7)
—  Volunpe partitions (see 2/9.1.4.3).

—  Sessidns (see 2/9.1.3).

—  Logichl blocks of a fixed size for a volume ‘set/(see 2/9.1.4.1).

—  The size of a logical block.

tes of a volume.

tes of a volume partition.

— Data §pace of a file (see 2/13.5.2).
tes of a file.

tes of a directory.

utes of a directory hierarchy.

rmance
formance of a medium

shall be in conformance with ISO/IEC 13490 when it conforms to a standard for(recording (see 1/5.13) and all
informatign recorded on it conforms to the specifications of ISO/IEC 13490, ISO/IEC 13346-2 and ISO/IEC 13346-5 or to
ISO/IEC 13490 and ISO/IEC 13346-2. A statement of conformance shall identify the parts of ISO/IE€}3346, and the levels of
medium ifterchange (see R2/10 and 2/16) to which the contents of the medium conform

4.2 Copformance of an information processing system

An inforrhation processing system shall be in conformance with ISO/IEC 13490 if it meets the requirements specified in
ISO/IEC | 3490, ISO/IEC 13346-2 and ISO/IEC 13346-5, or in ISO/IEC 13490 and ISO/IEC 13346-2 either for amOriginating
system (see R2/12, 2/18 and R5/11) or for a receiving system (see R2/13, 2/19 and R5/17) or for both types ol system. A
statement of conformance shall identify the parts of ISO/IEC 13346 and the levels of the requirements for the parts of ISO/IEC
13346 and ISO/IEC 13490 which can be met by the system

5 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this part of ISO/IEC
13490. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to
agreements based on this part of ISO/IEC 13490 are encouraged to investigate the possibility of applying the most recent
editions of the standards indicated below. Members of IEC and ISO maintain registers of currently valid International
Standards.

ISO/IEC 2022:1994, Information technology — Character code structure and extension techniques.
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ISO/IEC 6429:1992, Information technology — Control functions for coded character sets.
ISO 9660:1988, Information processing — Volume and file structure of CD-ROM for information interchange.

ISO/IEC 9945-1:1990, Information technology — Portable Operating System Interface (POSIX) — Part 1: System Application
Program Interface (API) [C Language].

ISO/IEC 10149:1995, Information technology — Data interchange on read-only 120 mm optical data disks (CD-ROM).

ISO/] T
Architectyre and Basic Multilingual Plane.

— Part 1:

ISO/IEC "13346-2:1995, Information technology — Volume and file structure of write-once and rewritable tedia using
non-fequential’recording for information interchange — Part 2: Volume and boot block recognition.

ISO/IEC 13346-4:4995, Information technology — Volume and file structure of write-once and rewritable media using
non-§equential recording for information interchange — Part 4: File structure.

ISO/IEC 13346-5:1995; AInformation technology — Volume and file structure of write-once and rewritable media using
non-fequential recording for information interchange — Part 5: Record Structure

ISO/IEC 13490-1:1995, Information, technology — Volume and file structure of read-only and write-once compact disk media
for information interchange — Partd: General.

ISO/[EC 13800, Information technology~~ Procedure for the registration of identifiers and attributes for voluyme and file
strudture.

IEC p08:1987, Compact disc digital audio system.

6 Definitions

For the purposes of this part of ISO/IEC 13490, the definitions given in ISO/IEC 13490-1 (see 1/5), and the following
defirjitions apply.

6.1 file set: A collection of files and directories.
6.2 proup ID: An identification of a group of users.
6.3 logical block: The unit of allocation of a volume set.

6.4 pser ID: An identification of a user.

7 Notation
The potation of ISO/IEC 13490-1 (see 1/6) applies to this part of ISO/IEC 13490.

8 Basic types
In addition to the basic types of ISO/IEC 13490-1 (see 1/7), the following basic types apply to this part of ISO/IEC [13490.

8.1(16-Bit unsigned numerical values with most significant byte first

A Uint16MSB value, represented by the hexadecimal representation #wxyz, shall be recorded in a two-byte field as #wx #yz.
NOTE 3 — For example, the decimal number 4 660 has #1234 as its hexadecimal representation and shall be recorded as #12 #34.

8.2 16-Bit signed numerical values with most significant byte first

An Int 16MSB value, represented in two's complement form by the hexadecimal representation #wxyz, shall be recorded in a
two-byte field as #wx #yz.

NOTE 4 — For example, the decimal number -30 875 has #8765 as its hexadecimal representation and shall be recorded as #87 #65.

"To be published
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A Uint 16BOTH value, represented by the hexadecimal representation #wxyz, shall be recorded in a four-byte field as #yz #wx

#wx #yz.

NOTE 5 — For example, the decimal number 4 660 has #1234 as its hexadecimal representation and shall be recorded as #34 #12 #12 #34.

8.4 32-Bit unsigned numerical values with most significant byte first
A Uint32MSB value, represented by the hexadecimal representation #stuvwxyz. shall be recorded in a four-byte field as #st

#uv #wx #yz.

NOTE 6 — Hor example, the decimal number 305 419 896 has #12345678 as its hexadecimal representation and shall be recorded as #12 #34 #56 #78

8.5 32-Bit signed numerical values with most significant byte first

An Int3JMSB value, represented in two's complement form by the hexadecimal representation #stuvwxyz, shall be reg

in a four-b

NOTE 7 — Hor example, the decimal/pdmber -559 038 737 has #DEADBEEF as its hexadecimal representation and shall be recorded as #DE #AD #B

8.6 32-Bit unsigned numeric¢al values with both byte orders

A Uint32BOTH value, represented by the hexadecimal representation #stuvwxyz, shall be recorded in a eight-byte field
#wx #uv #pt #st #uv #wx #yz.

NOTE 8 —
#34 #56 #78

8.7 Vol

Volume stfucture descriptors specified in this part of ISO/IEC 13490 shall be recorded in the format shown in table 2/1.

8.7.1 St
This field

specified by this part of ISO/IEC 13490. Types 1-6 and 255 are specified as shown in table 2/2."All other types are resery

future star]

yte field as #st #dv)#wx #yz.

For example, the decimal number 305 419 896 has #12345678 as its hexadecimal representation and shall be recorded as #78 #56 #34 4

hme structure descriptor format

Table 1 - CD-WO Volume structure descriptor format

BP Length Name Contents
0 1 Structure Type Uint8 (1/7.1.1)
1 5 Standard Identifier bytes = “CDW02”
6 1 Structure Version Uing8 (1/7.1.1) =2
7 2041 Structure Data bytes

ructure Type (BP 0)
shall specify an identification of the descriptor type. Type O shall specify that the format of this descriptor

dardisation by this part of ISO/IEC 13490.
Table 2 - Structure Type Interpretation

orded

E #EF.

ns #yz

12 #12

is not
ed for

Type Identification

1 Primary Volume Descriptor (see 2/10.1)

2 Supplementary Volume Descriptor (see 2/10.2)
3 File Set Descriptor (2/12.1)

4 Implementation Use Descriptor (see 2/12.2).

5 Volume Partition Descriptor (see 2/10.3)

6 End Transaction Descriptor (see 2/10.4)

255 Terminating Descriptor (see 2/10.5)

8.7.2 Standard Identifier (BP 1)

This field

shall specify “CDW02”.
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8.7.3 Structure Version (BP 6)

This field shall specify the version of the volume structure descriptor. The value 2 shall indicate the structure of this part of
ISO/TEC 13490.

8.7.4 Structure Data (BP 7)
The interpretation of this field shall be specified by the clause identified by the Structure Type field (see 2/8.7.1).
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Section 2: Requirements for the medium for volume and file structure

9 Volume structure

9.1 Arrangement of information on a volume
9.1.1 Sectors
9.1.1.1

ctor Tambers

Each sectof‘of awolume shall be identified by a unique sector number. Sector numbers shall be consecutive integers assighed in
an ascendifg seqilence, in the order of ascending physical address of the volume as specified in the standard for recording (see
1/5.13). Sdctor nimber O shall be assigned to the sector having the lowest physical address of the volume as specified [in the

standard fdr recording.

9.1.1.2 Data space of/a’sector

The first 2I" bytes of a sector where 7 is the largest integer greater than O such that 2" is less than or equal to the numper of
bytes in th¢ sector (see 1/5.12), shall be referred to as the data space of the sector. The length of the data space of a sectof shall

not be less|than 2 048 bytes. The interpretation of the bytes, if any, in the sector after the data space is not specified by thj

A data secfor shall be a sector that is specified ifi'the standard for recording as available for recording information specify

9.1.1.4

A sector i§ unrecorded if the standard for recording allows detection that a sector has been unrecorded and if that sef

s of a volume shall be organised into one or more tracks’A track shall be a sequence of one or more sectof:
sector nunjbers of which form a continuous ascending sequence. No sector shall belong to more than one track.

NOTE 9 — There may be gaps between tracks; that is, the last sector of a track need not be adjacent to the first sector of the next track.
9.1.2.1 Track number

Each tracl] of a volume shall be identified by a unique number. Track numbers shall be consecutive integers assigned
ascending [sequence starting with 1. Track number 1 shall be assigned to the track havingsector number O as the first, of

s part

ed by

tor 1s

s, the

in an
only,

constituenf sector. The numbering shall continue through successive tracks, each of which/begins with a sector having a greater
sector number than that of the last sector constituting the previous track of the volume. Thetrack having the greatest assigned

9.1.2.2.1| Recording mode of a data track

A data trafk shall be assigned to be recorded in either incremental mode (see 2/A.2) or track-at-once mode (see/2/A.3). A data
track assigned to be recorded in incremental mode shall be assigned to contain either a sequence of variable-length'packets (see

2/9.1.2.2.

A packet shall be a sequence of one or more data sectors, the sector numbers of which form a continuous ascending sequence.
The length of a packet shall be the number of data sectors in the packet, and each packet shall be treated as if it is recorded as a

unit.

9.1.2.2.1.1 Fixed-length packet
A fixed-length packet shall be a packet recorded in a data track assigned to contain packets that shall have the same length.

The sector number of the first data sector in a fixed-length packet shall be one greater than the sector number of the last data
sector in the previous packet, if any, in the same track. The sector number of the first data sector in the first fixed-length packet

in a data track shall be the sector number of the first data sector in the track.
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9.1.2.2.1.2 Variable-length packet
A variable-length packet shall be a packet recorded in a data track assigned to contain packets that may have different lengths.
The sector number of the first data sector in a variable-length packet shall be n greater than the sector number of the last data

sector in the previous packet in the same track, if any. The sector number of the first data sector in the first variable-length
packet in a data track shall be n greater than the sector number of the first data sector in the track. The value 7 is specified in the

standard for recording.

Session

9.1.1

The
be a §equernce of one or more tracks, the track numbers of which form a continuous ascending sequence.

Each
ascer]
only,
the n

The S

9.1.4

The
track]

session of acyolume shall have an assigned session number. Session numbers shall be consecutive integers as
ding sequence)starting with 1. Session number 1 shall be assigned to the session having track number 1 as

Ext greater track number, than that of the last track constituting the previous session of the volume.
ession having the greateést/assigned session number of a volume shall be the last session of the volume.

Volume space

of the volume shall be referred to-as,the volume space of the volume. The information on a volume shall be

constituent track~<TFhe numbering shall continue through successive sessions, each of which begins with the t

et of all sectors in a volume wheogse sector numbers are less than or equal to the sector number of the last sectg

acKs_of a volume shall be organised into one or more sessions as specified by the standard for recording. A dession shall

igned in an
the first, or
rack having

r of the last
recorded in

the spt of all data sectors of the volume spdce. The bytes in the volume space shall be numbered with consecutjve integers

assig|

volumme space is byte rem(b, s) of sector ip(b/s).

NOTH
space

10 — Sectors not identified as being data sectors (see 2/9-1,1.3) are nevertheless part of the volume space. Thus, not necessarily all
Lan be used for recording information specified by this part of ISO/IEC 13490.

.1 Logical block

olume space shall be organised into logical blocks of equal’length. The length of a logical block shall be refery
block size and shall be 2" bytes, where n is an integer gredter/than or equal to 9, such that the logical bloc]

9.1.4

hed in an ascending sequence starting with<0. Let s be the number of bytes in the data space of a sector; then 4

yte b of the

of the volume

fed to as the
K size is not
locks in the
it [bs be the
the volume

juence. The
hme track in

pbck number

volume partition shall be recorded in a Volume Partition Descriptor (see 2/10.3). The interpretation of the conténts

ibutes of a

Ff a volume

partition is not specificd by this part of ISO/IEC 13490

NOTE 12 — Volume partitions may overlap. This allows media to be initialised with several predefined partition definitions of varying sizes and locations. A

user can then simply select a set of nonoverlapping volume partitions to use.

9.1.5 Unallocated space of a volume

Sectors whose sector numbers are greater than the sector number of the last sector of the last track of a volume but less than, or
equal to, the maximum sector number of the volume allowed by the standard for recording are referred to as unallocated
sectors. Unallocated sectors do not belong to the volume space of a volume.

If allowed by the standard for recording, the unallocated sectors may be later added to the volume space of a volume by
allocating them to any new track added to the volume.
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9.1.6 Volume recognition space

The volume recognition space (see R2/8.2) of a volume shall be the part of the volume space starting at the first byte of the first
data sector of the first recorded data track in the last session of the volume and ending with the last byte of the last sector of that
track. The sectors containing the volume recognition space shall have the following attributes (see 2/A.1):

— all sectors shall have the Mode 1 attribute, or the first 16 sectors of the track shall have the Mode 2 Form 1 attribute;

— all thesectors shall be data sectors

NOTE 13 —|These restrictions ensure that the volume recognition area (see R2/8.3) begins in the seventeenth sector of a data track.

The first 16 sectors of the volume recognition space shall be designated as the reserved session area. This part of ISPD/IEC
13490 doep not specify the interpretation of any information recorded in the reserved session area.

9.1.7 Volume recognition sequence

At least ope CD-WO Exfended Area shall be recorded in each volume recognition sequence (see R2/8.3.1) of a volume
according fo the schema shownin.figure 2/1 .

Within a yolume recognition sequence, the CD-WO Extended Area that begins in the sector with the highest sector number
shall be referred to as the prevailing CD-WO Extended Area.

[CD-WO Exténded Areal] {
<Beginning Extended Area Descriptor> 1+
<Volume Degscriptor Set>
<File System Descriptor Set> 0+1

<Terminating Degcriptor> 1+

Figure 1 - CD-WO Extended Area schema
NOTE 14 — This part of ISO/IEC 13490 allows the creation of media which conform to(beth,this part of ISO/IEC 134902 and ISO 9660.

9.2 Vol

A volumel(set shall consist of one or more volumes having a volume set identification common to all volumes of the volume set.
The volumes of a volume set shall be numbered with consecutive integers assignéd in an ascending sequence starting from 1.

This number shall be the assigned volume sequence number of the volume. The largest’volume sequence number in the yolume
set shall bp referred to as the assigned volume set size.

me set

Each Prinhary Volume Descriptor (see 2/10.1) recorded on a volume specifies a volume $et. identification consisting|of the
contents df the Volume Set Identifier and Descriptor Character Set fields and a volume identification consisting of the cpntents
of the Vqlume Identifier and Descriptor Character Set fields. The Primary Volume Descriptor/in, the prevailing Yolume
Descripto} Set (see 2/9.4.2) of each volume of a volume set shall specify the volume identification”and.the same volume set
identificafion. The same volume identification shall not be specified by more than one volume of a volurhe/set.

NOTE 15 — ISO 9660 uses the term “volume group” to refer to volumes within a volume set that had their contents “established atthe .same time’| and are
consecutively numbered in the Volume Sequence Number field of the Primary Volume Descriptor. The volume sequence number of the yolume thaf has the

highest volyme sequence number in the volume group is recorded as the assigned volume set size in the Volume Set Size field of the'Primary|Volume
Descriptor fpr each volume of the volume group.

In ISO 9660, each volume of a volume group contains a description of all the directories and files that are recorded on those volumes of the volume set having
a volume sequence number less than, or equal to, the assigned volume set size of the volume group.

It is important to note that the concept of a volume group does not exist in this part of ISO/IEC 13490.
9.3 Volume structure descriptors

Characteristics of a volume and a volume set shall be specified by volume structure descriptors. A volume structure descriptor
shall be one of the following types: (see 2/8.7)

—  Primary Volume Descriptor (see 2/10.1)

|

Supplementary Volume Descriptor (see 2/10.2)

Volume Partition Descriptor (see 2/10.3)
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—  End Transaction Descriptor (see 2/10.4)

—  Terminating Descriptor (see 2/10.5)

— File Set Descriptor (see 2/12.1)

— Implementation Use Descriptor (see 2/12.2).

Volume structure descriptors shall be recorded as specified in 2/9.4, 2/9.6 and 2/11.2.

9.3{1\ Recording of volume structure descriptors

Each volume structure descriptor shall be recorded starting at the first byte of a sector. The location, or address,|of a volume
strugture désetiptor shall be the sector number of the sector containing the first byte of the descriptor. All space, if finy, after the

end [of a volume structure descriptor up to the end of the sector is reserved for future standardisation and shall be recorded as all
#00|bytes.

9.4| Volume Descriptor Set
A Volume Descriptor Set.shall be recorded according to the schema shown in figure 2/2 .
[Votume Descriptor Set]({

9Primary Volume Descriptor>1+

{
«Supplementary Volume Descriptor> |
<Volume Partition Descriptor> |
<End’ Transaction Descriptor>

}0+

<Terminating DesCriptor>1+

Figure 2 - Volume Descriptor Set schema

A Volume Descriptor Set shall begin with a sequence of one or more identical Primary Volume Descriptors. A Prihary Volume
Descriptor shall identify the volume, the volume set to which the volumé belongs, the sequence number of the vplume within
the [volume set, attributes of the volume, the character set used in recording-thie contents of certain fields withir] the Primary
Volume Descriptor, and the rule for recording and locating the prevailing End Transaction Descriptor (see 2/9.6.3)

A Yolume Descriptor Set may contain zero or more Supplementary Volume Deseriptors, each recorded at lpast once. A
Supplementary Volume Descriptor shall provide an alternate identification of the vOlume and the volume set to which it
ence Number
shall form a
ith identical
criptors with
dentifier (see

e. A Volume
f the volume
partition. All the Volume Partition Descriptors w1th 1dentxcal contents for their Descriptor Character Set (see 2/10.3.5) and
Volume Partition Identifier (see 2/10.3.7) fields shall have identical contents.

A Volume Descriptor Set may contain zero or more End Transaction Descriptors. All the End Transaction Descriptors, except
for their End Transaction Descriptor Location (see 2/10.4.6) fields, shall have identical contents.

The sequence shall be terminated by a sequence of one or more identical Terminating Descriptors (see 2/10.5).

9.4.1 Recording of Volume Descriptor Sets

The descriptors of a Volume Descriptor Set shall be recorded in a sequence of sectors having consecutive ascending addresses.
The location of a Volume Descriptor Set shall be the location of the first descriptor in the Volume Descriptor Set. A Volume
Descriptor Set shall end in the track in which it begins.
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9.4.2 Prevailing Volume Descriptor Set

The Volume Descriptor Set contained in the prevailing CD-WO Extended Area (see 2/9.1.7) in the volume recognition
sequence of a volume shall be referred to as the prevailing Volume Descriptor Set of the volume.

The information in the prevailing Volume Descriptor Set shall override the information in all other Volume Descriptor Sets of
the volume on which the prevailing Volume Descriptor Set is recorded.
9.5 Volume space management

9.5.1 Volume Space Table

For each volufneih.a volume set, there shall be a Volume Space Table which shall specify the size and attribute informatipn for
each track {n the Voldme and, optionally, a description of the unallocated sectors in the volume.

The Volurhe Space Tables Location Directory and all the Volume Space Tables identified by the Volume Space Tables
Location Directory shall e recorded on the volume on which the prevailing End Transaction Descriptor is recorded.

9.5.2 Regording of Volume/Space Tables

A Volume|Space Table shall be recorded as a contiguous sequence of Track Specification Records (see 2/10.6) in a filg. The
Track Spedification Records in a Volume Space Table shall be recorded in ascending order of the value of the Track Ngymber
field (see 2/10.6.2).

Each Track Specification Record in a Volumie Space Table shall have a different track number in the Track Number field.

9.5.3 Id¢ntification of Volume Space Tables

Volume Space Tables shall be identified by the prevailing End Transaction Descriptor of the volume set (see 2/9.6.3). [There
shall be ofje Volume Space Table identified for each ¥olume of the volume set having an assigned volume sequence nhmber
less than o equal to that of the volume on which the Volume Space Tables are recorded. Each Volume Space Table sHall be
recorded af the contents of a separate file as specified in 2/95.2.

A Directorly Record (see 2/15.1) shall identify each such file as follows:

—  the File Identifier field of the Directory Record shall contain-the~assigned volume sequence number of the volume to
which|the Volume Space Table applies. This field shall be a 4-byte fi¢ld recorded as a Uint 16BOTH (see 2/8.3).

—  the Ldngth of File Identifier field of the Directory Record shall be set to 4.
— the File Version Number field of the Directory Record shall be set to 1.

These fileq shall not be identified by any directory (see 2/13) of any file set (see 2/11.1)fecorded in the volume set.

9.5.4 Vdlume Space Tables Location Directory
The Volumne Space Tables Location Directory shall be recorded as a directory (see 2/13.1y, The directory shall idengfy, as

— the Fjle Identifier field of the Path Table Record shall contain 0. This field shall be a 4-byte(field recorded as a

The Volume Space Tables Location Directory need not be recorded if there is only one volume in the volume set.

The Volume Space Tables Location Directory shall not be identified by any path table (see 2/13.3) of any file set (see 2/11.1)
recorded in the volume set.

9.6 Transactions

The information on a volume set shall be recorded as a sequence of transactions. A transaction shall be recorded over one or
more sectors of the volume set. The data sectors of the transaction need not have consecutive sector numbers and may be
recorded on one or more volumes of the volume set.

The order of the recording of the data sectors in which the information of a transaction is contained shall be subject to the
restrictions, if any, of the standard for recording.

10
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9.6.1 Identification of a transaction

A transaction shall be identified by an End Transaction Descriptor. Each End Transaction Descriptor shall have an assigned
End Transaction Descriptor transaction number. The set of all End Transaction Descriptor transaction numbers in a volume
shall form a continuous ascending sequence of integers starting from 1. End Transaction Descriptors with identical End
Transaction Descriptor transaction numbers in a volume shall have identical contents, except for the values of their End
Transaction Descriptor Location fields (see 2/10.4.6).

9.6.
An End Transaction Descriptor shall identify:

N ™ .
IO OCSCTITpPTOT

- e assigfied transaction number of the End Transaction Descriptor.

- e locatior<of the prevailing Volume Descriptor Set of the volume at the time of recording the End [Transaction
escriptor.

- e Volume Space(Table recorded on the volume for each volume of the volume set having an assigned volume sequence
umber less than or €qual to that of the volume on which the End Transaction Descriptor is recorded.

- e path tables (see 2/13.3) recorded on the volume for the file sets identified by all of the File Set Descriptors [see 2/12.1)
identified by the prevailing File System Descriptor Set (see 2/11.2.2).

- e location of the prevailing File”System Descriptor Set of the volume set at the time of recording the End [Transaction
escriptor.

- e location of the End Transaction Désériptor, if any, of the volume whose transaction number is one l¢ss than the
1ssigned transaction number of this End Transaction Descriptor.

—  an indication that a volume has been added to thevolume set of which the volume that the End Transaction IPescriptor is
tecorded on is a member (see 2/10.4.12).

An Hnd Transaction Descriptor shall be recorded one or mdre times after the recording of each transaction to [identify the
transpction. The End Transaction Descriptors so recorded shall have identical contents except for the values gf their End
Tranpaction Descriptor Location fields.

9.6.3 Prevailing End Transaction Descriptor

The [End Transaction Descriptor with the greatest transaction number recorded on the volume having the greatest assigned
volufne sequence number of a volume set shall be the prevailing End Transaction Descriptor of the volume set. The prevailing
End [Transaction Descriptor of a volume set shall be the last recorded data sector, of the track in which the prgvailing End
Tranpaction Descriptor is recorded.

9.6.4

A track of the volume having the greatest assigned volume sequence number of a volume set shall be the agsigned End
Tranpaction Track (see 2/10.6.5). The assigned End Transaction Track shall be the track in which the latest End [Transaction
Desdriptor of the volume set is recorded and the track in which next End Transaction Descriptor shall,be recorded.

End Transaction Track

16 — Descriptors other than End Transaction Descriptors and data sectors of a transaction may be recorded on the End-Transaction Tragk.

End Transaction Descriptor recording rule

The [Primary Volume Descriptor recorded in the prevailing Volume Descriptor Set of the volume having the gregtest volume
sequence numober o he alume - ha neci ne rule ee ecording he prevailing ng Transaction
Descriptor of the volume set.

The sector on which the prevailing End Transaction Descriptor of a volume set is recorded shall always be the last recorded
data sector of the End Transaction Track.

NOTE 17 — The purpose of the End Transaction Descriptor recording rule is to expedite the process of locating the prevailing End Transaction Descriptor of
a volume set by specifying where the prevailing End Transaction Descriptor shall be recorded. Some End Transaction Descriptor recording rules may allow
finding the prevailing End Transaction Descriptor of a volume set quickly without having to read the last recorded data sector of every data track in the
volume having the greatest volume sequence number of the volume set.

1
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10 Volume data structures
10.1 Primary Volume Descriptor

The Primary Volume Descriptor shall identify a volume and certain attributes of that volume. It shall be recorded in the format
shown in table 2/3.

Table 3 - Primary Volume Descriptor format

BP Tength Name Contents
0 1 Structure Type Uint8 (1/7.1.1) =1
1 5 Standard Identifier bytes = “CDW02”
6 1 Structure Version Uint8 (1/7.1.1) =2
7 1 Reserved #00 byte
8 64 Descriptor Character Set charspec (1/7.2.1)
72 32 Implementation Identifier regid (1/7.4)
104 32 Volume Identifier dstring (1/7.2.12)
136 128 Volume Set Identifier dstring (1/7.2.12)
264 4 Volume Sef-Size Uint16BOTH (2/8.3)
268 4 Volume Sequence Number Uint16BOTH (2/8.3)
272 8 Logical Block Size Uint32BOTH (2/8.6)
280 4 Control Flags Uint32 (1/7.1.5)
284 4 End Transaction Track Uint16BOTH (2/8.3)
288 8 Prevailing End Transaction ( Descriptor | Uint32BOTH (2/8.6)

Location

296 8 End Transaction Descriptor Recording Rale. | Uint32BOTH (2/8.6)
304 4 Maximum Interchange Level Uint16BOTH (2/8.3)
308 4 Maximum Character Set List Uint32 (1/7.1.5)
312 12 Volume Set Creation Date and Time timestamp (1/7.3.1)
324 12 Descriptor Recording Date and Time timestamp(1/7.3.1)
336 512 Application Use bytes
848 1200 Reserved #00 bytes

This field shall specify “CDW02”.

10.1.3 Structure Version (BP 6)

This field shall specify the version of this descriptor. The value 2 shall indicate the structure of this part of ISO/IEC 13490.
10.1.4 Reserved (BP 7)

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

10.1.5 Descriptor Character Set (BP 8)

This field shall specify the d-characters (see 1/7.2) allowed in the Volume Identifier and Volume Set Identifier fields.

12
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10.1.6 Implementation Identifier (BP 72)

This field shall specify an identification of an implementation which can recognise and act upon the contents of the reserved
session area (see 2/9.1.6) of the volume. If this field contains all #00 bytes, then no such implementation is identified.

10.1.7 Volume Identifier (BP 104)

This field shall specify an identification of the volume.

10.1.8 Volume Set Identifier (BP 136)

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

10.1.9 “Violume Set Size (BP 264)

Thig field shall specify the assigned volume set size (see 2/9.2) of the volume when this descriptor is recorded.

10.1.10 Volumé¢,Sequence Number (BP 268)

Thi

o

{ field shall specify the ordinal number of the volume in the volume set of which the volume is a member.

10.1.11 Logical Block Size (BP 272)

g

i field shall specify the size in bytes, of a logical block.

10.1.12 Control Flags (BP 280)

Thif

10.
Thi
desd
Thi
gred
2/1
10.

Thi
recq
1s th
Thi

field shall specify the control attfibutes of the Primary Volume Descriptor as shown in table 2/4 .

Table 4 - Control Flags interpretation

Bit Interpretation

such restriction is specified.

1-31 Reserved for future standardisation and shall be set to ZERO.

0 If set to ONE, shall mean that each/Volume Descriptor Set of the volume recorded after the recofding
of this Primary Volume Descriptor sial} contain a Primary Volume Descriptor with contents identical
to this Primary Volume Descriptor, excépt that the contents of the End Transaction Track, Prevailing
End Transaction Descriptor Location and "End Transaction Descriptor Recording Rule fields shgll be
recorded according to clauses 2/10.1.13, 2/10.1,14 and 2/10.1.15. If set to ZERO, shall mean thiat no

.13 End Transaction Track (BP 284)

riptor is recorded. A value of O shall mean no such track number is specified.

.1.15) is either 1 or 2.
.14 Prevailing End Transaction Descriptor Location (BP 288)

field shall specify the sector number of the sector in which the prevailing End Transaction Desefiptor of the

e highest numbered volume of the volume set. A value of 0 shall mean no such sector number is specified’

field shall specify the track number of the assigned End Transaction” Track (see 2/9.6.4) of this volumje when this

field shall be non-zero if this descriptor is recorded in the prevailing Volume Deseriptor Set on the volume having the
test volume sequence number of the volume set, and if the value of the End Transaction Recording Rule field (see

volume set is

rded when this Primary Volume Descriptor is recorded if the volume on which the Primary Volume Descriptdr is recorded

field shall be non-zero if this descriptor is recorded in the prevailing Volume Descriptor Set on the vélunje having the

greatest volume sequence number of the volume set, and if the End Transaction Recording Rule field is 1. The sector number
specified in this field shall be in the track specified in the End Transaction Track field (see 2/10.1.13) of this descriptor.

10.1.15 End Transaction Descriptor Recording Rule (BP 296)

If this descriptor is recorded in the prevailing Volume Descriptor Set on the volume having the greatest volume sequence
number of the volume set, this field shall specify the recording rule to record the prevailing End Transaction Descriptor of the
volume set (see 2/9.6.3). Otherwise, the information recorded in this field shall be ignored.

The

End Transaction Descriptor recording rule shall be specified as shown in table 2/5.

13
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Table 5 - End Transaction Descriptor Recording Rule interpretation

Rule Interpretation

0 The location of the prevailing End Transaction Descriptor is not specified by this field.

NOTE 18 — This rule requires reading the last recorded data sector in every data track on the volume on which the
Primary Volume Descriptor is recorded to find the prevailing End Transaction Descriptor of the volume set

1 2l 1 il 114 Ead T 43 D s 1 £3 Fald/10 1 14N ﬂ-.in
TIICT VartU I UIC P va s It T TS at U DU SUIITP IO R0 T atioT TIC IOz T O T Py g

descriptor shall be non-zero and shall identify, for the volume on which the Primary Volume
Descriptor is recorded, the sector number of the prevailing End Transaction Descriptor of
the volume set.

NOTE 19 — This rule is intended to be used for read-only media. For performance reasons, the prevailing End
Transaction Descriptor identified in the Prevailing End Transaction Descriptor Location field may be recorded in
the)same Volume Descriptor Set with this Primary Volume Descriptor, provided there is an End Transaction
Deseériptor recorded on the last recorded data sector of the End Transaction Track of the volume.

2 The prevailing End Transaction Descriptor shall be recorded in the track identified by the
End Transaction Track field of this Primary Volume Descriptor.

The End Transaction Track of the volume may be reassigned subject to the following rule:

If the End Transdction Track (track number x) is reassigned to another track (track number
y), the End Transaction Descriptor in the last recorded data sector of track number x shall
specify the track numbeér/y, in the End Transaction Descriptor Track field (2/10.4.11), and the
prevailing End Transaction Descriptor shall be recorded in track number y. No further
recording may occur in track number x unless track number x is again assigned to be the
End Transaction Track.

3 The prevailing End Transaction Descriptor shall be recorded, on the volume on which the
Primary Volume Descriptor is recorded;)in a sector number that is higher than the sector
number of all previously recorded End Transaction Descriptors of the volume.

NOTE 20 — This rule is designed for track-at-once recording using the backward searching strategy.

4-1047 Reserved for future standardisation.

2 048 and above | Reserved for implementation use.

10.1.16 Maximum Interchange Level (BP 304)

This field fshall specify the maximum value that may be specified for the Maximum Interchange Level field of any File Set
Descriptor|(see 2/12.1) in the volume set.

10.1.17 Maximum Character Set List (BP 308)

This field phall identify the character sets that may be specified by any field, whose contents are specified to be a charjspec

(see 1/7.2]1), of any descriptor specified in this part of ISO/IEC 134902 (see 1/7.2.11) and recorded-on the volume set
identified by this Primary Volume Descriptor.

NOTE 21 —|The Maximum Interchange Level and Maximum Character Set List fields permit an implementation to:

- determipe whether it can process all of the information on the volume;

—  restrict the recording of information on the volume so that the volume does not exceed the level given in the Maximum Interchange Level field;
—  restrict the recording of information on the volume so that all character sets recorded belong to the Maximum Character Set List field.

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

10.1.18 Volume Set Creation Date and Time (BP 312)

This field shall specify the date and time of the day of recording the first Primary Volume Descriptor recorded on the volume
having the volume sequence number 1 in the volume set.

10.1.19 Descriptor Recording Date and Time (BP 324)
This field shall specify the date and time of the day when this descriptor is recorded.
NOTE 22 — If the recording of this descriptor is under the restrictions specified by bit 0 of the Control Flags field, this field shall contain the same value as

recorded in the Descriptor Recording Date and Time field of the first Primary Volume Descriptor that set bit O of the Control Flags field to ONE.

14
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10.1.20 Application Use (BP 336)

This field shall be used to store application use extended attributes (see 2/14). Application use extended attributes shall be
recorded contiguously according to the extended attribute format (see 2/14.2). Any remaining bytes in this field shall be set to

#00.

If this field contains all #00 bytes., then no such extended attributes are recorded.

ISO/IEC 13490-2: 1995 (E)

NOTE 23 — The “CE” (see 2/15.3.9) extended attribute may be recorded in the Application Use field to provide an additional extended attribute area to store

morelrpphcauon use extended atributes.

10.1.21/ Reserved (BP 848)
This|field shall be reserved for future standardisation and all bytes shall be set to #00.

10.2

The [Supplementary Veolume Descriptor shall specify an alternate identification of the volume and the volume se

Suppléntentary Volume Descriptor

belopgs. It shall be recorded in the format shown in table 2/6.

Table 6 - Supplementary Volume Descriptor format

BP Length Name Contents
0 1 Structure Type Uint8 (1/7.1.1)=2
1 5 Standard Identifier bytes = “CDW02”
6 1 Structure Version Uint8 (1/7.1.1)=2
7 1 Reserved #00 byte
8 64 Descriptor Charaeter Set charspec (1/7.2.1)
72 32 Volume Identifier dstring (1/7.2.12)
104 128 Volume Set Identifier dstring (1/7.2.12)
232 4 Supplementary Volume Des¢riptor Sequence | Uint16BOTH (2/8.3)

Number

236 4 Control Flags Uint32 (1/7.1.5)
240 12 Descriptor Recording Date and Time timestamp (1/7.3.1)
252 512 Application Use bytes
764 1284 Reserved #00.bytes

10.2.1 Structure Type (BP 0)

The|number in this field shall specify 2.
10.2.2 Standard Identifier (BP 1)

Thig field shall specify “CDWO02”.

10.2.3 Structure Version (BP 6)

to which it

This Tield shall specity the version of this descriptor. 1he value 2 shall indicate the structure ot this part of ISO/IEC 13490.
10.2.4 Reserved (BP 7)
This field shall be reserved for future standardisation and shall be set to #00.
10.2.5 Descriptor Character Set (BP 8)

This field shall specify the d-characters (see 1/7.2) allowed in the Volume Identifier and Volume Set Identifier fields.
10.2.6 Volume Identifier (BP 72)

This field shall specify an identification of the volume.

10.2.7 Volume Set Identifier (BP 104)

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

15
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10.2.8 Supplementary Volume Descriptor Sequence Number (BP 232)
This field shall specify the assigned Supplementary Volume Descriptor Sequence Number (see 2/9.4) of this descriptor.

10.2.9 Control Flags (BP 236)
This field shall specify the control attributes of the Supplementary Volume Descriptor as shown in table 2/7.

Table 7 - Control Flags interpretation

Bit Inferpretation

0 If set to ONE, shall mean that each Volume Descriptor Set of the volume recorded after the recording
of] this Supplementary Volume Descriptor shall contain a Supplementary Volume Descriptor with
confents identical to this Supplementary Volume Descriptor. If set to ZERO, shall mean that no such
restriction, is specified.

1-31 Reserved for future standardisation and shall be set to ZERO.

10.2.10 DPescriptor Recording Date and Time (BP 240)
This field shall specify the date and-fime of the day when this descriptor is recorded.
NOTE 24 —]If the recording of this descriptor is{under the restrictions specified by bit O of the Control Flags field, this field shall contain the same

recorded in the Descriptor Recording Date and Time’field of the first Supplementary Volume Descriptor that set bit O of the Control Flags field to ONH.

10.2.11 Application Use (BP 252)

This field [shall be used to store application use”€xtended attributes (see 2/14). Application use extended attributes s}
recorded dontiguously according to the extended attfibute format (see 2/14.2). Any remaining bytes in this field shall bg
#00.
If this field contains all #00 bytes., then no such extended atributes are recorded.

NOTE 25 — The “CE” extended attribute may be recorded in the Application,Use field to provide an additional extended attribute area to sto
application use extended attributes.

10.2.12 Reserved (BP 764)
This field phall be reserved for future standardisation and all bytes shall be“set'to #00.

10.3 Vdlume Partition Descriptor

The Volue Partition Descriptor shall identify a volume partition within the valume space, an implementation whi
recognise fpnd act upon the contents of fields in the descriptor reserved for implementation use, the position and the size
volume partition, and the version of the standard which applies to the Volume Partition Descriptor.

The Volume Partition Descriptor shall be recorded in the format shown in table 2/8.

alue as

1all be
set to

€ more

th can
of the
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Table 8 - Volume Partition Descriptor format

BP Length Name Contents
0 1 Structure Type Uint8 (1/7.1.1)=5
1 5 Standard Identifier bytes = “CDW02”
6 1 Structure Version Uint8 (1/7.1.1)=2
7 1 Reserved #00 byte
8 64 Descriptor Character Set charspec (1/7.2.1)
72 32 Implementation Identifier regid (1/7.4)
104 32 Volume Partition Identifier dstring (1/7.2.12)
136 8 Volume Partition Location Uint32BOTH (2/8.6)
144 8 Volume Partition Size Uint32BOTH (2/8.6)
152 1.896 Implementation Use bytes

10.3.4 Reserved (BP 7)

Thig

10.

This
10.]

Thig
Imp

10.

.1 Structure Type (BP 0)
number in this field shall specify 5.

.2 Standard Identifier (BP 1)
field shall specify “CDW02”.

.3 Structure Version (BP 6)
field shall specify the version of this descriptor. Thévalue 2 shall indicate the structure of this part of ISO/IE( 13490.

3.5 Descriptor Character Set (BP 8)
field shall specify the d-characters (see 1/7.2) allowed in the Volume/Partition Identifier field.

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

3.6 Implementation Identifier (BP 72)

field shall specify an identification of an implementation which can ‘récognise and act upon the cortents of the
lementation Use field. If this field contains all #00 bytes, then no such implementation is identified.

3.7 Volume Partition Identifier (BP 104)
This
10.]

field shall specify an identification of the volume partition.

8.8 Volume Partition Location (BP 136)

Thi field shall specify the logical block number of the first logical block allocated to the volume partition.

10.8.9 Volume Partition Size (BP 144)
This field shall specify the number of logical blocks in the volume partition.

10.3.T0 Implementation Use (BP I52)
This field shall be reserved for implementation use. The interpretation of this field is not specified by this part of ISO/IEC
13490.

10.4 End Transaction Descriptor

The End Transaction Descriptor shall identify a transaction and certain attributes of that transaction. It shall be recorded in the
format shown in table 2/9.
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Table 9 - End Transaction Descriptor format
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BP Length Name Contents
0 1 Structure Type Uint8 (1/7.1.1) =6
1 5 Standard Identifier bytes = “CDWO02”
6 1 Structure Version Uint8 (1/7.1.1) =2
7 1 End Transaction Flags Uint8 (1/7.1.1)
8 64 Reserved #00 bytes
72 8 End Transaction Descriptor Location Uint32BOTH (2/8.6)
80 8 Prevailing Volume Descriptor Set Location Uint32BOTH (2/8.6)
88 8 Prevailing File System Descriptor Set Location Uint32BOTH (2/8.6)
96 8 Previous Prevailing File System Descriptor Set | Uint 32BOTH (2/8.6)

Loeation

104 8 Previous End Transaction Descriptor Location Uint32BOTH (2/8.6)
112 4 End Transaction Track Uint 16BOTH (2/8.3)
116 4 Last Volume of’Volume Set Uint16BOTH (2/8.3)
120 8 Transaction Number Uint32BOTH (2/8.6)
128 12 Descriptor Recording Date and Time timestamp (1/7.3.1)
140 4 Number of File Set Descriptors Uint16BOTH (2/8.3)
144 256 Volume Space Tables Information bytes
400 256 Path Tables Information bytes
656 1392 Reserved #00 bytes

fructure Type (BP 0)
er in this field shall specify 6.

tandard Identifier (BP 1)
shall specify “CDW02”.
tructure Version (BP 6)
shall specify the version of this descriptor. The value 2 shall indicate the structure of this part.of ISO/IEC 1349(.
nd Transaction Flags (BP 7)

shall specify certain characteristics of this descriptor as shown in table 2/10.

18
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Table 10 - End Transaction Flags interpretation

Bit Interpretation

0 If set to ZERO, shall mean this volume may have the greatest volume sequence number of the volume set. If
set to ONE, shall mean that this volume shall not have the greatest volume sequence number of the volume
set.

NOTE 26 — This identifies whether the volume is definitely not the last volume of the volume set at the time the End Transaction
Descriptor is recorded.

1 If set to ZERO, shall mean the End Transaction Descriptor identifies a transaction (see 2/9.6) for which all
information of the transaction has been recorded successfully on one or more volumes of the volyme set
haying an assigned volume sequence number less than, or equal to, the assigned volume sequence nugnber of
the yolume on which the End Transaction Descriptor is recorded.

If set t©_ONE, shall mean the End Transaction Descriptor identifies a transaction for which somd of the
information /6f, the transaction is to be recorded on one or more volumes with higher volume sgquence
numbers than-the\volume on which the End Transaction Descriptor is recorded. If this bit is set to ONJE, bit 0
of this field shall’also be set to ONE.

NOTE 27 — The setting|of/this bit indicates the recording of a transaction was not completed on this volume, most likely daused by
insufficient space on the volume. The completion of the recording of the transaction requires adding additional volumes to the volume
set. The remaining information of*the incomplete transaction is to be recorded and identified by another End Transaction Desgriptor on
a volume with a higher volume sequernce number. If bit 1 of this field is set to ONE, bit O of this field shall also be set to ONE.

2 If set to ZERO, the track numbeér in the End Transaction Track field (2/10.4.11) shall be the same as the track
number of the track in which this End Transaction Descriptor is recorded.

If set to ONE, shall mean that there shall’be an End Transaction Descriptor with a higher End Trarnsaction
Descriptor transaction number recorded on/a, different track, the track number of which shall be spec]fied by
the End Transaction Track field.

This bit shall be set to ZERO if the value of the End Transaction Recording Rule field in the Primary Yolume
Descriptor recorded in the prevailing Volume Descriptor, Set is not set to 2 (2/10.1.15).

3.7 Reserved for future standardisation and shall be set to ZERO:

10.4.5 Reserved (BP 8)
This|field shall be reserved for future standardisation and all bytes shall be set 0 #00.

10.4.6 End Transaction Descriptor Location (BP 72)

This|field shall specify the sector number of the location of this descriptor.

10.4.7 Prevailing Volume Descriptor Set Location (BP 80)

This| field shall specify the sector number of the location of the prevailing Volume Descriptot_Set of the volunje when this
descriptor is recorded.

10.4.8 Prevailing File System Descriptor Set Location (BP 88)

This| field shall specify the sector number of the location of the prevailing File System Descriptor Set of the volume when this
desdriptor is recorded.

10.4.9 Previous Prevailing File System Descriptor Set Location (BP 96)

This field shall specify the sector number recorded in the Prevailing File System Descriptor Set Location field of the End
Transaction Descriptor whose transaction number is 1 less than the transaction number of this descriptor. This field shall be set
to 0 if no such descriptor is recorded.

10.4.10 Previous End Transaction Descriptor Location (BP 104)

This field shall specify the sector number recorded in the End Transaction Descriptor Location field of the End Transaction
Descriptor whose transaction number is 1 less than the transaction number of this descriptor. This field shall be set to O if no
such descriptor is recorded.
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End Transaction Track (BP 112)

If bit 2 of the End Transaction Flags (see 2/10.4.4) is ZERO, this field shall specify the track number of the End Transaction

Track (se

e 2/9.6.4) of the volume when the End Transaction Descriptor is recorded.

If bit 2 of the End Transaction Flags is ONE, this field shall specify the track number of the newly assigned End Transaction
Track of the volume when the End Transaction Descriptor is recorded. The track number of the newly assigned End
Transaction Track shall not be the same as the track number of the track in which this End Transaction Descriptor is recorded.

10.4.12

This field,

Last Volume of Volume Set (BP 116)

volume set when this descriptor is recorded.

NOTE 28 —

indicate the

10.4.13

hddition of more’vplumes to the volume set as there may have been insufficient space to do so or the media might be read-only.

Transaction Number (BP 120)

This field [shall specify the transaction number (see 2/9.6.1) of the transaction identified by this descriptor.

10.4.14

Descriptor Recording(Date and Time (BP 128)

This field[shall specify the date and time-0f the day when this descriptor is recorded.

NOTE 29 —} This field can be used to indicate the last modification date and time of this volume set.

10.4.15

This field|

recorded.

10.4.16

Number of File Set Descriptors (BP_140)

Volume Space Tables Information (BP 144)

This field|shall identify the Volume Space Tables of the voluméset as follows starting at the first byte of this field:

If there is

Volume Ypace Table or a Path Table Record (see 2/9.5.4) describing the’ Volume Space Tables Location Directory.

If there is

Volume Space Tables Location Directory.

NOTE 30

Directory b

t. The Directory bit of the File Flags field in a Path Table Record shall always be set to ONE (see 2415.2.5).

Unused bjytes in this field not occupied by the Directory Record or Path Table Record shall be set to #00.

10.4.17

Path Tables Information (BP 400)

This field shall identify the path tables of the file set identified by the prevailing File System Descriptor Set (see 2/11
follows sfarting at the first byte of this field:

If there i
either a Ij
Tables L

If there 1

only one file set identified by the prevailing File System Descriptor Set of the volume set,thig field shall

cation Directory.

slmore than one file set identified by the prevailing File System Descriptor Set of the volume set, this field‘shall

a Path Ta

Directory Record (see 2/13.3.3) describing the path table or a Path Table Record (see 2/13.3.4) describing tl

shall* specify the volume sequence number (see 2/9.2) of the volume having the greatest sequence number|of the

If the numiber in this field is the same as the volume sequence number of the volume on which the End Transaction Descriptor is recorfied, that
does not mdan that there “ar¢ no further volumes in the volume set. It may not have been possible to add an End Transaction Descriptor to the v

lume to

shall specify the greatest assigned File S¢t Descriptor Sequence Number of the volume set when this descriptor is

only one volume in the volume set, this field shall contain either a Directory Record (see 2/9.5.3) describjng the
more than one volume in the volume set, this field shall contaifi\a, Path Table Record (see 2/9.5.4) describjing the

Byte 25 of this field is the location of the File Flags field in both the Path Table and Directory Records. Bit 1 of the File Flags fidld is the

2.2) as

contain
he Path

contain

NOTE 31 — Byte 25 of this field is the location of the File Flags field in both the Path Table and Directory Records. Bit 1 of the File Flags field is the
Directory bit. The Directory bit of the File Flags field in a Path Table Record shall always be set to ONE (see 2/15.2.5).

Unused bytes in this field not occupied by the Directory Record or Path Table Record shall be set to #00.

10.4.18

Reserved (BP 656)

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

10.5 Terminating Descriptor

The Terminating Descriptor shall be recorded in the format shown in table 2/11.
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Table 11 - Terminating Descriptor format

BP Length Name Contents
0 1 Structure Type Uint8 (1/7.1.1) = 255
1 5 Standard Identifier bytes = “CDW02”
6 1 Structure Version Uint8 (1/7.1.1) =2
7 1 Control Flags Uint8 (1/7.1.1)
8 2 040 Reserved #00 bytes

10.5.1 Structure Type (BP 0)
The|number in this\field shall specify 255.

10.3.2 Standard Identifier (BP 1)
Thiq field shall specify “CDW.02".
10.5.3 Structure Version/(BP 6)
Thiq field shall specify the version-efithis descriptor. The value 2 shall indicate the structure of this part of ISO/IE(Q 13490.

10.5.4 Control Flags (BP 7)
Thi{ field shall specify the control attributes/of the Volume Descriptor Set as shown in table 2/12.

ot
7

Table, A2 - Control Flags interpretation

Bit | Interpretation

0 If set to ONE and if this Terminating” Descriptor is recorded in a Volume Descriptor Set, shall mean
that no new Supplementary Volume Descriptors or Volume Partition Descriptors shall be added t$ any
Volume Descriptor Set of the volume recorded after the recording of this Terminating Descriptor. [[f set
to ONE and if this Terminating Descriptor is recorded in a File System Descriptor Set, shall mean that
no new File Set Descriptors or Implementation Use~Descriptors shall be added to any File System
Descriptor Set of the volume set recorded after the reerding of this Terminating Descriptor. If jet to
ZERO, shall mean that no such restriction is specified.

1-7 Reserved for future standardisation and shall be set to ZERO:

10.5.5 Reserved (BP 8)
Thi{ field shall be reserved for future standardisation and all bytes shall be set to #00.

10.p Track Specification Record

The| Track Specification Record shall identify a track and the attributes of the track. It shall bé-recorded in the forthat shown in
tablg 2/13.
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Table 13 - Track Specification Record format

©ISO/EC

RBP | Length Name Contents

0 4 Session Number Uint16BOTH (2/8.3)
4 4 Track Number Uint16BOTH (2/8.3)
8 2 Track Type Uint16 (1/7.1.3)

10 1 Track Contents Uint8 (1/7.1.1)

11 1 Track Flags Uint8 (1/7.1.1)

12 8 Packet Size Uint32BOTH (2/8.6)
20 8 Start Location of Track | Uint32BOTH (2/8.6)
28 8 End Location of Track | Uint32BOTH (2/8.6)
36 8 Last Written Sector Uint32BOTH (2/8.6)

10.6.1 Session Number (RBP 0)

This field

shall specify the assigned session“pimber (see 2/9.1.3) of the session in which the track is recorded.

If the valu¢ of the Track Contents field is 255, thisifield shall be set to 0.
10.6.2 Track Number (RBP 4)

This field

hall specify the assigned track number (see 2/9,1.2.1) of the track.

If the valu¢ of the Track Contents field is 255, this field shall’be set to 0.
10.6.3 Track Type (RBP 8)

This field
If the valu

bhall specify the attributes of the track as shown in table 2/14.
e of the Track Contents field is not 1, this field shall be set to @,

NOTE 32 —|Table 2/15 summarises the possible sector attributes of a track. Table 2/16 summarise$\the possible recording methods for a track.
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Table 14 - Track Type interpretation

Bit Interpretation
0 If set to ZERO, the track shall not contain any sector with the Mode 0 attribute (2/A.1). If set to ONE,
the track shall contain only sectors with the Mode 0 attribute (2/A.1).
1 If set to ZERO, the track shall not contain any sector with the Mode 1 attribute (2/A.1). If set to ONE,

the track shall contain only sectors with the Mode 1 attribute (2/A 1)

D If set to ZERO, the track shall not contain any sector with the Mode 2 attribute (2/A.1). If set td ONE,
the track shall contain only sectors with the Mode 2 attribute (2/A.1). If either bit O or bit 1 i set to
ONE, bit 2 shall be set to ZERO.

B Ifset to ZERO, the track shall not contain any sector with the Mode 2 Form 1 attribute (2/A.1). If set to
ONE, the track may contain sectors with the Mode 2 Form 1 attribute (2/A.1) and bit 2 of this field
shall be set to ONE. If either bit O or bit 1 is set to ONE, bit 3 shall be set to ZERO.

a If set to-ZERO, the track shall not contain any sector with the Mode 2 Form 2 attribute (2/A.1). If set to
ONE, the ‘tfack may contain sectors with the Mode 2 Form 2 attribute (2/A.1) and bit 2 of th{s field
shall be set to-ONE. If either bit O or bit 1 is set to ONE, bit 4 shall be set to ZERO.

-8 These four bits shallbe interpreted as a 4 bit binary number as follows:

0 shall mean that the track.is read-only and not available for recording.

1 shall mean that the track isfwrite-once and may be available for recording.
2-15 are reserved for future standardisation.

D If set to ZERO, the track shall be ré¢orded in track-at-once mode and bits 10 and 11 shall be ZHRO. If
set to ONE, the track shall be recorded“in incremental mode and exactly one of bits 10 and 11 ghall be
ONE.

10 If set to ZERO, the track shall not be recorded with fixed-length packets. If set to ONE, the tradk shall
be recorded with fixed-length packets, and bit 9 shall.be set to ONE and bit 11 shall be set to ZERO.

11 If set to ZERO, the track shall not be recorded with{variable-length packets. If set to ONE, the track
shall be recorded with variable-length packets, and bit O ‘shall be set to ONE and bit 10 shall bg set to
ZERO.

12-15 Reserved for future standardisation and shall be set to ZERO.

Table 15 - Possible sector attributes in a track

BIT: 4 3 2 1 0 Sector Attributes in a Track
0 O 0O O 1 | onlyModeO
0 0 O 1 O |onlyModel
0 0 1 0 O |onlyMode2
0 1 1 0 O | onlyMode2Form!l
1 0 1 0 O | onlyMode?2Form?2
1 1 1 0 O | Mode 2 Form 1, Mode 2 Form 2
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Table 16 - Possible recording methods for a track

BIT: 11 10 9 Recording Method
0 0 0 | track-at-once
0 1 1 | incremental with fixed-length packets
1 0 1 incremental with variable-length packets

10.6.4 Track Contents (RBP 10)
This field phall specify the contents of the track as shown in table 2/17.

Table 17 - Track Contents Interpretation

Conltents Interpretation

0 The track ‘Contents are not specified by this field.

1 The Track Type-field shall specify the characteristics of the track.

2 The track is an audio track, as defined in IEC 908.

3-254 Reserved for future standardisation.

255 The volume associated with-the Volume Space Table containing this Track Specification Record shall
have unallocated sectors, and/this Track Specification Record shall identify the unallocated sectors pf
the volume. The Session Number/field, the Track Number field, Track Type field and Track Flags field
shall be set to 0.

10.6.5 Track Flags (RBP 11)
This field [shall specify certain attributes of the track as shown 1n-table 2/18.

If the valye of the Track Contents field is not 1, this field shall be sef<¢o 0.

Table 18 - Track Flags interpretation

Bit Interpretation

0 If set to ZERO, the track shall not contain any End Transaction Descriptor.
If set to ONE, the track may contain End Transaction DesCriptors.

1 If set to ZERO, the track is not the assigned End Transaction Track. If set to
ONE, the track is the assigned End Transaction Track.

2-7 Reserved for future standardisation and shall be set to ZERO.

If bit 1 is pet to ONE, bit O shall be set to ONE.
10.6.6 Packet Size (RBP 12)

If bit 9 and bit 10 of the Track Type field are ONE, this field shall specify the length in data sectors of each packet of th¢ track.
Otherwisg, this field shall be set to #00.

10.6.7 Btart Location of Track (RBP 2()

If the value in the Track Contents field is not 255, this field shall specify the sector number of the first sector allocated to the
track identified by the Track Specification Record.

If the value in the Track Contents field is 255, this field shall specify the lowest sector number of the unallocated sectors (see
2/9.1.5).

10.6.8 End Location of Track (RBP 28)

If the value in the Track Contents field is not 255, this field shall specify the sector number of the last sector of the track
identified by the Track Specification Record.

If the value in the Track Contents field is 255, this field shall specify the greatest sector number of the volume allowed by the
standard for recording.
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10.6.9 Last Written Sector (RBP 36)

If the value in the Track Contents field is 1, this field shall specify the sector number of the greatest numbered sector of the
track containing information recorded according to this part of ISO/IEC 13490.

If the value in the Track Contents field is not 1, this field shall be set to 0.

11 _File set structure
11.1'File set

Ong or more file sets shall be recorded over a volume set. Each file set shall have an associated path table (see 4/13.3) which
identifies évety.directory in the directory hierarchy (see 2/13.1) describing the set of files in the file set.

The| prevailing File:System Descriptor Set (see 2/11.2.2) of a volume set shall identify each file set in the volume fet. A file set
shall be identified/by\a File Set Descriptor (see 2/12.1) recorded in the prevailing File System Descriptor Set.|The File Set
Descriptor of a file set shall specify:

— |the file set identification consisting of the File Set Character Set and the File Set Identifier fields.
— |the set of characters allowed in certain fields of the descriptors associated with the file set.
— |certain attributes of the file set
11.2 File System Descriptor Set
A Hile System Descriptor Set shall be recordéd according to the schema shown in figure 2/3 .
[File System Déscriptor Set]{
<File Set Descriptor>1l+
<Implementatién Use Descriptor>0+

<Terminating Deseriptor>1+

Figure 3 - File System Descriptor Set schema

A Hile System Descriptor Set shall contain one or more File Set Descriptors(see 2/12.1). A File Set Descriptor shall specify a
file|set and certain attributes of the file set. Each File Set Descriptor of a File System Descriptor Set shall have an [assigned File
Set|Descriptor Sequence Number. The set of all File Set Descriptor Sequence Numbers in a File System Descriptor Set shall
form a continuous ascending sequence of integers starting from 1. All File Set Descriptors with identical File Sgt Descriptor
Sequence Number shall have identical contents. No File Set Descriptor shall specify the‘same file set identification as any other
Fild Set Descriptor in the prevailing File System Descriptor Set (see 2/11.2.2).

A Hile System Descriptor Set may contain zero or more Implementation Use Descriptors (see 2/12.2). An Implementation Use
Degcriptor shall identify an implementation and contain information for that implementation's use:.

Thq sequence shall be terminated by a sequence of one or more identical Terminating Descriptors (se€:2710.5).

11.2.1 Recording of File System Descriptor Sets

Thq descriptors of a File System Descriptor Set shall be recorded in a sequence of sectors having consecuti|ve ascending
addresses (see 2/9.3.1). The Jocation of a File System Descriptor Set shall be the location of the hirst descriptor in the File
System Descriptor Set. A File System Descriptor Set shall end in the track in which it begins.

One or more File System Descriptor Sets shall be recorded on a volume set.

11.2.2 Prevailing File System Descriptor Set

The prevailing File System Descriptor Set of a volume set shall be the File System Descriptor Set identified by the prevailing
End Transaction Descriptor of the volume set (see 2/9.6.3).

The information in the prevailing File System Descriptor Set shall override the information in all other File System Descriptor
Sets of the volume set recorded on those volumes whose volume sequence numbers are less than, or equal to, the assigned
volume set size of the volume on which the prevailing File System Descriptor Set is recorded.
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The prevailing File System Descriptor Set of a volume set shall be recorded on the volume with the greatest volume sequence

number of the volume set.

12 File set data structures
12.1 File Set Descriptor

The File Set Descriptor shall identify a set of files and directories and shall be recorded in the format shown in table 2/19.
Table 19 - File Set Descriptor format
BP Length Name Contents
0 1 Structure Type Uint8 (1/7.1.1) =3
1 5 Standard Identifier bytes = “CDW02”
6 1 Structure Version Uint8 (1/7.1.1) =2
7 1 File Structure Version Uint8 (1/7.1.1)=2
8 64 Descriptor Character Set charspec (1/7.2.1)
72 64 File Set Character Set charspec (1/7.2.1)
136 32 File Set Identifier dstring (1/7.2.12)
168 4 File Set Descriptor Sequence Number Uint16BOTH (2/8.3)
172 4 Control Flags Uint32 (1/7.1.5)
176 4 Interchange Level Uint16BOTH (2/8.3)
180 4 Maximum Interchange Level Uint16BOTH (2/8.3)
184 4 Maximum Character Set List Uint32 (1/7.1.5)
188 32 Domain Identifier regid (1/7.4)
220 12 File Set Creation Date and Time timestamp (1/7.3.1)
232 12 File Set Expiration Date and Time timestamp (1/7.3.1)
244 12 File Set Effective Date and Time timestamp (1/7.3.1)
256 130 Application Identifier dstring(1/4.2.12)
386 130 Publisher Identifier dstring (1/7.2712)
516 130 Data Preparer Identifier dstring (1/7.2.12)
646 130 Copyright File Identifier dstring (1/7.2.12)
776 130 Abstract File Identifier dstring (1/7.2.12)
906 130 Bibliographic File Identifier dstring (1/7.2.12)
1036 | 512 Application Use bytes
1548 | 500 Reserved #00 bytes

12.1.1 Structure Type (BP 0)
The number in this field shall specify 3.

12.1.2 Standard Identifier (BP 1)
This field shall specify “CDWO02”.

12.1.3 Structure Version (BP 6)

This field shall specify the version of this descriptor. The value 2 shall indicate the structure of this part of ISO/IEC 13490.
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12.1.4 File Structure Version (BP 7)

This field shall specify the version of the specification of the records of a directory and of a path table which describe the
directory hierarchy (see 2/13.1) associated with the file set. The value 2 shall indicate the structure of this part of ISO/IEC
13490.

12.1.5 Descriptor Character Set (BP 8)
This field shall specify the d-characters (see 1/7.2) allowed in the Application Identifier, Publisher Identifier, and Data Preparer

e Identifier,

specify the
tifier fields.
In adfition, it shall specify the d-characters (see 1/7.2) allowed in a pathname (see 2/13.4), and the File Identifier figlds of all of
the Path Table Records((see 2/15.2.9) and Directory Records (see 2/15.1.10) of the file set.

12.1{7 File Set Identifier (BP 136)

This ffield shall specify an identification of the file set described by this File Set Descriptor.
12.1|18 File Set Descriptor Sequence Number (BP 168)

This [field shall specify the assigned File Set.Descriptor Sequence Number of this descriptor.

12.119 Control Flags (BP 172)
This [field shall specify the control attributes of the File Set Descriptor as shown in table 2/20.

Table 20 -"Control Flags interpretation

Bit Interpretation

0 If set to ONE, shall mean that each File System/Degscriptor Set recorded after the recording of this|File
Set Descriptor shall contain a File Set Descriptor¢with contents identical to this File Set Descriptqr. If
set to ZERO, shall mean that no such restriction is specified.

1-31 Reserved for future standardisation and shall be set to ZER@:

12.1110 Interchange Level (BP 176)
This|field shall specify the current level of medium interchange (see 2/16) of the filg set described by this descriptor|
12.1111 Maximum Interchange Level (BP 180)
This|field shall specify the maximum value that may be specified for the Interchange Level(field of this descriptor.
12.1.12 Maximum Character Set List (BP 184)

The Descriptor Character Set and File Set Character Set fields in this descriptor shall not specify 4 character set not specified by
the Maximum Character Set List field.

The |maximum character set list shall be a proper subset of the maximum character set list (see 2/10:1,17) spe¢ified in the
Primlary Volume Descriptor of the prevailing Volume Descriptor Set in the volume having the greatest’volume sequence
numper of the volume set.

12.1.13 Domain Identifier (BP 188)

This field shall specify an identification of a domain which shall specify rules on the use of, and restrictions on, certain fields in
the descriptors associated with the file set subject to agreement between the originator and recipient of the medium. If this field
contains all #00 bytes, then no such domain is identified.

The scope of this regid (see 1/7.4) shall include all information recorded in the file set described by this File Set Descriptor.

12.1.14 File Set Creation Date and Time (BP 220)

This field shall specify the date and time of the day of recording the End Transaction Descriptor that identifies the first
transaction associated with the file set. No such date and time shall be specified prior to the recording of the first End
Transaction Descriptor on the volume on which the File Set Descriptor is recorded.
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12.1.15 File Set Expiration Date and Time (BP 232)

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

12.1.16 File Set Effective Date and Time (BP 244)

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

12.1.17 |Application Identifier (BP 256)

If the firstbyte of this field is set to #2B, the remaining bytes of this field shall specify an identification of an application for the
file set. THe character set of this field shall be specified by the Descriptor Character Set field (see 2/12.1.5).

If the first|byte is set to #2D, the remaining bytes of this field shall specify a File Identifier (see 2/13.7.1) for a file contairjing an
identificatjon of the application. The file shall be described in the root directory of the directory hierarchy associated wjith the
file set. The file version number (see 2/13.7.2)of the file shall specify 1. The character set of this field shall be specified|by the
File Set CIaracter Set field (se€ 2412.1.6).

If this fiel

12.1.18 |[Publisher Identifier (BP/386)

If the firs{ byte of this field is set to #2B7 the remaining bytes of this field shall specify an identification of the us¢gr who
specified yhat shall be recorded in the file set,/This user is referred to as the publisher. The character set of this field shall be
specified by the Descriptor Character Set field (see2/12.1.5).

contains all #00 bytes,then no such application is specified.

If the first|byte is set to #2D, the remaining bytes of thisfield shall specify a File Identifier (see 2/13.7.1) for a file containing an
identificatjon of the publisher. The file shall be described in the root directory of the directory hierarchy associated with the file
set. The fille version number (see 2/13.7.2) of the file shall'be.1. The character set of this field shall be specified by the Hile Set
Character [Set field (see 2/12.1.6).

If this field contains all #00 bytes, then no such user is specified.

12.1.19 |Data Preparer Identifier (BP 516)

If the first|byte of this field is set to #2B, the remaining bytes of this field shall specify an identification of the person of other
entity whith controls the preparation of the data to be recorded in the file set.<This entity is referred to as the data prepar¢r. The
character get of this field shall be specified by the Descriptor Character Set field’(see 2/12.1.5).

If the first|byte is set to #2D, the remaining bytes of this field shall specify a File Identifier (see 2/13.7.1) for a file contaiging an
identiﬂcaion of the data preparer. The file shall be described in the root directory of thedirectory hierarchy associated with the
file set. The file version number (see 2/13.7.2) of the file shall be 1. The character set of this-field shall be specified by the File
Set Charagter Set field (see 2/12.1.6).

If this fielf contains all #00 bytes, then no such data preparer is specified.

12.1.20 | Copyright File Identifier (BP 646)

This field[shall specify the File Identifier (see 2/13.7.1) of a file in the root directory of the directory hierarchy associat¢d with
the file sef. The file shall be interpreted as containing a copyright statement that shall be applied to the files*of the file sgt. The
file versign number (see 2/13.7.2) of the file shall be 1. The character set of this field shall be specified by the Hile Set
Character|Set field (see 2/12.1.6).

If this field contains all #00 bytes, then no such file is specified.

12.1.21 Abstract File Identifier (BP 776)

This field shall specify the File Identifier (see 2/13.7.1) of a file in the root directory of the directory hierarchy associated with
the file set. The file shall be interpreted as containing an abstract statement that applies to the files of the file set. The file

version number (see 2/13.7.2) of the file shall be 1. The character set of this field shall be specified by the File Set Character
Set field (see 2/12.1.6).

If this field contains all #00 bytes, then no such file is specified.

12.1.22 Bibliographic File Identifier (BP 906)

This field shall specify the File Identifier (see 2/13.7.1) of a file in the root directory of the directory hierarchy associated with
the file set. The file shall be interpreted as containing bibliographic records and shall be interpreted according to standards that
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are the subject of an agreement between the originator and the recipient of the file set. The file version number (see 2/13.7.2) of
the file shall be 1. The character set of this field shall be specified by the File Set Character Set field (see 2/12.1.6).

If this field contains all #00 bytes, then no such file is specified.

12.1.23 Application Use (BP 1 036)

This field shall be used to store application use extended attributes (see 2/14). Application use extended attributes shall be
recorded contiguously according to the extended attribute format (see 2/14.2). Any remaining bytes in this field shall be set to
#00

If this fi€ld contains all #00 bytes, then no such extended attributes are specified.

NOTE 33 —/The,“CE” extended attribute may be recorded in the Application Use field to provide an additional extended attribute areg to store more
applig¢ation use extended attributes.

12.1.24 Reserved (BP 1 548)
Thiq field shall be reserved for future standardisation and all bytes shall be set to #00.
12.2 Implementation-Use Descriptor

The|Implementation Use Descriptor shall identify an implementation which can recognise and act upon the comtents of the
Implementation Use field in this descriptor. It shall be recorded in the format shown in table 2/21.

Table 21 - Implementation Use Descriptor format

BP Length Name Contents
0 1 Structure Type Uint8 (1/7.1.1) =4
1 5 Standard Identifier bytes = “CDWO02”
6 1 Structuré-Version Uint8 (1/7.1.1) =2
7 65 Reserved #00 byte
72 32 Implementation Idéntifier | regid (1/7.4)
104 1944 Implementation Use bytes

12.2.1 Structure Type (BP 0)
The|number in this field shall specify 4.

12.2.2 Standard Identifier (BP 1)
Thig field shall specify “CDWO02”.
12.2.3 Structure Version (BP 6)
Thig field shall specify the version of this descriptor. The value 2 shall indicate the structure of this’part of ISO/IE( 13490.

12.2.4 Reserved (BP 7)
Thig field shall be reserved for future standardisation and all bytes shall be set to #00.

12.2.5 Implementation Identifier (BP 72)

Th £ald haoll 1 1 £33 £3 £ bpeopen | tots haiak 4 | s +h tent f th
1 TICTO—STa— SpoCITy— all TaCTIc ation— O atr A prCICIidtion winti vall TCCOENTSU—alii—att— apoT tic—COT tents o (

Implementation Use field. If this field contains all #00 bytes, then no such implementation is identified.

12.2.6 Implementation Use (BP 104)

This field shall be reserved for implementation use. The interpretation of this field is not specified by this part of ISO/IEC
13490.

13 Directory and file structures
13.1 Directory hierarchy

A directory contains zero or more file or directory identifications. A directory hierarchy shall be a set of directories descended
from a single root directory. A directory identifying another directory by other than an alias file (see 2/13.9) shall be called the
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parent directory of the identified directory. The identified directory shall be called a subdirectory of the parent directory.
Different directories may have the same parent directory. A directory shall have only one parent directory. The parent directory
of the root directory shall be the root directory.

Each directory hierarchy shall be described by a path table (see 2/13.3). Each directory shall be identified as being either an
ISO 9660 directory (see 2/13.1.1) or an ISO/IEC 13490-2 directory (see 2/13.1.2) by the value of the Version bit of the Files
Flag field (see 2/15.2.5) of the Path Table Record (see 2/15.2) describing the directory.

13.1.1 I$0.9660 directories

identified as an ISO 9660 directory shall contain only Directory Records according to clause 9.1 of ISO 9660 and
xtent/bit of the File Flags field (see clause 9.1.6 of ISO 9660) shall be set to ZERO in all Directory Records [of the

directory.

The Direcfory Recordsof each ISO 9660 directory shall be ordered according to 2/13.1.1.2 and recorded according to 2/1[3.2.

NOTE 34 —| When the Version bit afithe Files Flag field (see 2/15.2.5) of the Path Table Record (see 2/15.2) describing a directory is set to ZERO, this part
of ISO/IEC 1§3490 requires that all DireCtery Records of the directory be interpreted according to ISO 9660, instead of this part of ISO/IEC 13490. Hpwever,
this part of }SO/IEC 13490 requires that any file with more than one file section be identified with an ISO/IEC 13490-2 Directory Record with hoth the
Version bit ahd the Multi-Extent bit of the\File Flags field (see 2/15.1.5) set to ONE and the “MF” extended attributes (see 2/15.3.10) used to describe] the file
sections of the file. This means that if the safne files are to be read by both an ISO 9660 conforming receiving system and an ISO/IEC 13490-2 r¢ceiving
system , ther¢ would need to be separate directories recorded to describe the same files. One directory, identified by an ISO/IEC 13490-2 path table, wguld use
the “MF” exfended attribute to describe files with more than one file section. The other directory, identified by an ISO 9660 path table (not used by thi$ part of
ISO/IEC 13490, would conform to ISO 9660 and use multiple Directory Records to describe the same file.

NOTE 35 —{ In an ISO 9660 directory, neither a file nor a‘'subdirectory may be identified by an alias file.
13.1.1.1 |Directory descriptors in an ISO 9660 directory

identified as an ISO 9660 directory shall contain a set of directory descriptors, each of which ident]fies a

of the directory. A component shall be a filejor a subdirectory or the parent directory of the directory jor the

directory itself.

Each diredtory descriptor shall specify:
— the nagme of a component of the directory. The length, in bytes, of the.name of each component shall be greater than .
—  whether the identified component is a directory.

— the lofation and length, in bytes, of the identified component.

NOTE 36 — This part of ISO/IEC 13490 does not permit the starting logical block number of a file sectipn to be 0 (see 2/13.5.1.2). ISO 9660 dloes not
have thiis restriction.

NOTE|37 — This part of ISO/IEC 13490 requires that the length of all but the last file section of a file be a@n/integer multiple of the logical blpck size
(see 2/13.5.1). ISO 9660 does not have this restriction.

— the aftributes of the identified component. If the component is identified as a directory, the” aftributes specified py the
Direcfory Record shall not conflict with the attributes of the directory specified by the Path Table’Record identifying the
directory.

For the descriptors in an ISO 9660 directory

— there shall be one Directory Record identifying each subdirectory of the directory.

— the path table describing the directory hierarchy of which the directory is member shall not identify any subdirectory of the
directory with a File Identifier that is the same as the File Name of any Directory Record of the directory, unless the
Directory Record is identifying the same subdirectory.

— there shall be exactly one Directory Record identifying the parent directory.

— there shall be exactly one Directory Record identifying the directory itself.
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NOTE 38 - The character set specifying the characters (see clause 7.4 of ISO 9660) used in the directory descriptors is specified in the File Set Descriptor for
the directory hierarchy of which the directory is a member.

13.1.

1.2 Order of Directory Records in an ISO 9660 directory

A directory identified as containing an ISO 9660 directory shall be ordered as follows.

The first Directory Record of each ISO 9660 directory shall describe the directory in which it is recorded and shall have a File
Identifier consisting of a single #00 byte (see clause 6.8.2.2 of ISO 9660).

The Jecond Directory Record of each ISO 9660 directory shall describe the parent directory for the directory in
recorfled.and shall have a File Identifier consisting of a single #01 byte (see clause 6.8.2.2 of ISO 9660).

which it is

If thgre are“ore than two Directory Records in an ISO 9660 directory, the remaining records shall be ordered according to

clausg 9.3 of ISO 9660.

NOTE]39 — This makes]it possible to import directories described by ISO 9660 into the directory hierarchy of a file set without format convergion, if certain

restricfions as specified bythis-part of ISO/IEC 13490 are met and the medium is recorded according to ISO 9660 and this part of ISO/IEC 13
9660 directory will have a Directory Record identifying the parent of the directory and a Directory record identifying the directory itself. ISQ
directq

13.1

Ifall

950
950

h
g

13.1
A dir

The

accoqding to 2/13.2.

13.1

A digectory identified as an ISO/IEC 13490-2 directory shall contain a set of directory descriptors, each of which

comy
ident
2/15]
file o
an al|

ONH

Each|

ries will not contain either{of these directory descriptors.

1.3 Interpretation of ISO 9660 Extended Attribute Records

irectory Record of a directory identified as an ISO 9660 directory specifies that an Extended Attribute Record
f ISO 9660) is recorded for the fil€, the fields of the Extended Attribute Record shall be interpreted as specifi
F ISO 9660 except as follows:

The Owner Identification field shall’be interpreted according to 2/15.3.4.4.
The Group Identification field shall be inferpreted according to 2/15.3.4.5.
The Permissions field shall be interpreted accotding to 2/15.3.4.6.

NOTE 40 — This assures a consistent interpretation of these threefields for both types of directories that may be included in an IS(
lirectory hierarchy.

2 ISO/IEC 13490-2 directories
ectory identified as an ISO/IEC 13490-2 directory shall contain’enly, Directory Records according to 2/15.1.

Directory Records of each ISO/IEC 13490-2 directory shall be ofdered according to 2/13.1.2.2 and shall

2.1 Directory descriptors in an ISO/IEC 13490-2 directory

onent file or a component subdirectory. A directory descriptor that identifies/a’‘component file or subd
fying the location of each file section (see 2/13.5.1) for that component shall be récorded as a Directory

r subdirectory of the directory by specifying the pathname (see 2/13.4) of the actual file or ditéctory shall be rg
as and shall be recorded as a Directory Record (see 2/15.1) with the Alias bit of the File Flagsfield (see 2/1

directory descriptor shall specify:

#90. Each ISO
/IEC 13490-2

(see clause
ed in clause

/IEC 13490-2

be recorded

identifies a
irectory by
Record (see

1) with the Alias bit of the File Flags field (see 2/15.1.5)) set to ZERO. A directory descriptor that identifies a component

ferred to as
5.1.5) set to

directory descriptor for the file identified by the pathname specified by the alias.

the location and length, in bytes, of the identified component.

ater than 0.

whether the identified component is a directory. When the descriptor identifies an alias, this indication is contained in the

NOTE 41 — This part of ISO/IEC 13490 does not permit the starting logical block number of a file section to be 0 (see 2/13.5.1.2). ISO 9660 does not
have this restriction.

NOTE 42 — This part of ISO/IEC 13490 requires that the length of all but the last file section of a file be an integer multiple of the logical block size
(see 2/13.5.1). ISO 9660 does not have this restriction.
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— the attributes of the identified component. If the component is identified as a directory, the attributes specified by the
Directory Record shall not conflict with the attributes of the directory specified by the Path Table Record identifying the
directory.

For the descriptors in an ISO/IEC 13490-2 directory

— with the exception of Directory Records (see 2/15.1) identifying associated files (see 2/13.8), there shall not be more than
one descriptor with the same File Identifier (see 2/15.1.10) and File Version Number (see 2/15.1.13).

— there

— the pa

ed not be any Directory Record identifying any subdirectory of the directory.

directgry with ‘a File Identifier that is the same as the File Identifier of any Directory Record of the directory, unl
Directgry Record 15/identifying the same subdirectory.

— adesctiptor identifying-d directory shall have a File Version Number of 1.

A Directofy Record specifying afile in which a directory is recorded shall not specify a “CS” Extended Attribute.

NOTE 43 -

hierarchy of which the directory is a member.

13.1.2.2

A directo
descendi

Order of Directory Records”in an ISO/IEC 13490-2 directory

order of significance:

table describing the directory hierarchy of which the directory is member shall not identify any subdirectory| of the

bss the

[he character set specifying the d“characters (see 1/7.2) used in the directory descriptors is specified in the File Set Descriptor for the directory

y identified as containing an ISO/IEC,13490-2 directory shall be ordered according to the following criteria in

1) In asqdending order according to the relative value of-the File Identifier where File Identifiers shall be valued as follows:

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

If the File Identifiers being compared do not contain thé same number of byte positions, the File Identifiers s
treated as if they are of equal length by padding the shorter File/Identifier on the right with #00 bytes.

4 byte position is found that does not contain the same value in both File Identifiers. The File Identifier with the
Hyte value, comparing values of the bytes as unsigned integers, shall be’considered greater.

2) In dejcending order according to the relative value of the File Version Numberfield (see 2/15.1.13).

3) In defcending order according to the value of the Associated File bit of the File Flags/field (see 2/15.1.5).

NOTE 44 -

because the [File Identifiers are sorted as if they were binary values.

13.1.3 Directory hierarchy size restrictions

The sum
than 232.

13.1.4

pf the number of directories and the number of files described by the directories of a directory(hierarchy shall

Depth of a directory hierarchy

A directoty hierarchy shall contain one or more levels. The root directory shall be the only directory at level 1 of thé-di

hierarchylIf a directory is at level m of the directory hierarchy _its subdirectories shall be at level m+1
The depth of a directory hierarchy shall be the number of levels in the directory hierarchy.

jual in

hall be

After any such padding, the File Identifiers shall be compared on€ byte at a time in ascending byte position ordefr, until

preater

- The order of the Directory Records in an ISO/IEC 13490-2 directory is independent of the charspet (see 1/7.2.1) applying to the lirectory

be less

rectory

13.2 Recording of directory files

A directory shall be recorded as the contents of a directory file according to the schema shown in figure 2/4 .
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[directory file] {
[data sector] {
<Directory Record>0+
<#00 byte>0+
10+

Figure 4 - Directory file schema

The first ot/0nly Directory Record recorded in a data sector (see 2/9.1.1.3) shall begin at the first byte of that gector. Each
subsgquent Difectory Record recorded in that sector shall begin at the byte immediately following the last byte of the preceding
Dire¢tory Recordyin'that sector. Each Directory Record shall end in the sector in which it begins. Unused byte positions after

the: I’f]-st Directory Reeotd in a sector shall be set to #00.

Adi
is thd lowest logical block nuftiber in the sector that contains the logical block.

A digectory file shall not be recorded in interleaved mode (see 2/13.5.1.1.1).

13.2l1 Directory file length
The length, in bytes, of a directory file shalkbe the sum of

—  the lengths, in bytes, of all Directory Regords in the directory;

ectory file shall be'teCorded in a single extent. The first logical block of the extent shall have a logical block number which

—  the number of unused byte positions after the’Jast Directory Record in all sectors in which the directory file is rgcorded.

13.3 Path Table
A path table shall contain a set of Path Table Records (see’2/15.2) describing the directory hierarchy of a file set.

For gach directory in a directory hierarchy, the associated patirtable shall contain one Path Table Record which identifies the
diredtory, its parent directory, its location and its size. The records in a path table shall be numbered starting from 1. This
number shall be referred to as the directory number. The first recofd in the path table shall identify the root dire¢tory and its

location.

The {irectory number of a directory shall be the ordinal number of the Pathi Table Record that identifies the directony.

Path| tables shall be recorded on the volume of a volume set having the greatést/assigned volume sequence number and shall

override the path tables recorded on volumes of the volume set having a lower assigned volume sequence number.

A Pith Table Record shall not specify any “FC”, “CS”, “RF”, or “MF” extended attributes\(see 2/14.3).

The/|File Identifier field of a Path Table Record identifying the root directory of a directory hierarchy shall consigt of a single

#00 byte.
13.3.1 Order of Path Table Records

Thelrecords in a path table shall be ordered by the following criteria in descending order of significance:

1) |in ascending order according to the level of the identified directory in the directory hierarchy;

2) lin ascending order according to the directory number of the parent directory of the identified directory;

3) in ascending order according to the relative value of the File Identifier of the identified directory, where File Identifiers

shall be valued as follows:

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

_ If File Identifiers being compared do not contain the same number of byte positions, the File Identifiers shall be treated

as if they are of equal length by padding the shorter File Identifier on the right with #00 bytes.

After any such padding, the File Identifiers shall be compared one byte at a time, in ascending byte position order,
until a byte position is found that does not contain the same value in both File Identifiers. The File Identifier with the

greater byte value, comparing values of the bytes as unsigned integers, shall be considered greater.
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NOTE 45 — The order is independent of the charspec (see 1/7.2.1) applying to the path table because the File Identifiers are sorted as if they were binary

values.

13.3.2 Recording of Path Tables
A path table shall be recorded as the contents of a path table file according to the schema shown in figure 2/5 .

[path table file] {
<path table record>1l+

-

Figure 5 - Path Table schema

The first Hath Table-Record shall be recorded starting at the first byte of the path table file. Each subsequent Path Table
shall begin at the byteimmediately following the last byte of the preceding Path Table Record.

The lengtH of a path table)file shall be the sum of the lengths of all Path Table Records recorded in the file.

The path tgble file shall be récorded in a single extent, and shall not be recorded in the interleaved mode (see 2/13.5.1.1.1).

13.3.3 Identification of Path/Tables

Path tableg shall be identified by the Path Tables Information field (see 2/10.4.17) of the prevailing End Transaction Des
of the volpme set (see 2/9.6.3). There 'shall be one path table for each file set (see 2/11.1) identified by the prevailin
System Dgscriptor Set (see 2/11.2) of the‘volume set. Each path table shall be recorded as the contents of a separate
specified ip 2/13.3.2.

A Directofy Record (see 2/15.1) shall identify eachi/Such file as follows:

—  the Fife Identifier field of the Directory Record shall contain the sequence number of the File Set Descriptor (see 2
identifying the file set. This field shall be a 4-byte field'recorded as a Uint 16BOTH (see 2/8.3).

— the Lgngth of File Identifier field of the Directory Record ‘shall be set to 4.

— the File Version Number field of the Directory Record shall be‘set to 1.

These fileg shall not be identified by any directory (see 2/13) of any filé Set.(see 2/11.1) recorded in the volume set.

13.3.4

The Path Tables Location Directory shall be recorded as a directory (see 2/1371)."The directory shall identify, as speci

2/13.3.3,

l}th Tables Location Directory

file for each path table.

A Path Taple Record (see 2/15.2) shall identify the directory as follows:

— the Ffle Identifier field of the Path Table Record shall contain 0. This field shallbe a 4-byte field recordeq
Uint[l6BOTH (see 2/8.3).

— the Lgngth of File Identifier field of the Path Table Record shall be set to 4.

—  the P4rent Directory Number field of the Path Table Record shall be set to 0.

The Path Tables Location Directory need not be recorded if there is only one file set identified by the prevailing File 3
Descriptor] Set of the volume set.

The Path Tables Location Directory shall not be identified by any path table (see 2/13.3) or by any directory (see 2/13)

file set (see2H1tDrecordedinthevotunreset:

Record

Criptor
g File
file as

/12.1)

fed in

i as a

ystem

pf any

13.4 Pathname

A pathname may be used to specify a file or directory by name. The length, in bytes, of this pathname shall be greater than 0.
The pathname shall consist of a sequence of one or more path components (see 2/15.4) as follows:

—  Unless otherwise specified, a component shall be interpreted relative to the directory specified by its predecessor. The
predecessor of the initial component shall be the directory in which the pathname is described.

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

—  Each other component shall specify either a directory or an alias which resolves to a directory.
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.1 Resolved pathname
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Within a directory hierarchy, every pathname specifying a file or directory has an equivalent resolved pathname. A resolved
pathname is a pathname where

the first component is a Path Component with a Component Type of 2 (see 2/15.4.1).

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

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

NOTH
pathnj
certai

Note
the

~J

A fil
shall

T
13.

the value of the Length of Component Identifier field (see 2/15.4.2) for each component.
the number of components.

46 — Thé.zesolved pathname is mainly used in 2/16. Note that the length defined here corresponds to that of a theoretical pathnamg
jme that an implementation might use. In particular, it assumes that the component separator is one byte long, which is typically true
W character sets.

hat the length of the résolyed pathname does not provide for the length of the file version number (see 2/ 13.7.2) associated with the final
name.

Files

e shall be described by a Directory Record (sec 2/15.1). The Directory Record shall specify the attributes of
identify all the file sections of/the file. Some of the attributes shall be recorded in the Directory Recor

rem

The fata of a file shall be recorded in one9rimore file sections (see 2/13.5.1). The file sections of a file may bq
diffetent volumes.

Except where specified in this part of ISO/IEC 13490, neither the interpretation of the information in a file nor the
the ipformation in a file is specified by this part of ISO/IEC 13490.

13.5/1 File sections

That|part of a file recorded in an extent or in the File Contents field-of an “FC” extended attribute (see 2/15.3.8) is r
a filq section.

If a file contains only one file section, the data of the file may be recordéd, using the “FC” extended attribute. If a 1

morg

NOTH

performance and better utilisation of disk space.

The
secti
integ

NOTH

13.5
A fil

If a file section is recorded in an extent, it shall be recorded either in interleaved mode (see 2/13.5.1.1.1) ordn non|

mod

inder shall be recorded as extended agtributes (see 2/14).

than one file section, each file section of the file shall be recorded in-anextent.

47 — The “FC” extended attribute may be used to record the contents of a small file in the' Directory Record identifying the file. This 1

number of bytes in a file section shall be referred to as the length of the file section. The length of each, except
bn of a file shall be an integer multiple of the logical block size. The length of theAast file section of a file neq
er multiple of the logical block size. If there are no bytes recorded in the file section, ‘the length shall be 0.

48 — ISO 9660 does not require that the length of any file section be an integer multiple of the logical block size,;

L1.1 Mode of recording a file section

e section may be recorded in an extent, or in an “FC” extended attribute (see 2/15.3.8).

 (see 2/13.5.1.1.2). All file sections of a file shall be recorded in the same mode.

, rather than a
but is false for

component of

the file and
1 itself; the

located on

structure of

ferred to as

ile contains

esults in better

the last, file
d not be an

Linterleaved

13.

.1I.1.1 Interleaved mode

A file section recorded in interleaved mode shall be recorded over a sequence of file units in an extent according to the schema
shown in figure 2/7 starting with the first byte of the first logical block of the extent.
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Each file uhit of the sequente shall consist of the same number of logical blocks, the logical block numbers of which shal]
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[Interleaved Mode Extent] ({
<File Unit>
{
<Interleave Gap>
<File Unit>

} O+

©ISO/IEC

<#00 byte> 0+
} 0+1

Figure 6 - Interleaved Modc Extent:schema

form

a continuops ascending sequénce: The number of logical blocks in the file unit shall be the 255.1gned file unit size for the dxtent.

The first 1d

An interlegve gap shall start with the firSt logical block after the last iogical block of a file unit of the extent and end w
greatest mfmbered logical block prior to thefirst logical block of the next, if any, file unit of the extent. The number of 1
blocks in the interleave gap shall be the assigned interleave gap size. This number shall be 0 if there are no logical blocks

interleave

NOTE 49 —|Interleaved mode allows the non-contiguous recordirig-of a file section. This may permit faster access to the data.

13.5.1.1.
A file sect

13.5.1.2

A file sec
sequence }
section is 1

Logical bl
NOTE 50 —

Any file s
blocks an

A file sec
recording
13.5.1.3

If a file cd
in the Filg
file.

2 Non-interleaved mode

pap. The interleave gap size shall be the same for all interleave gaps of an extent.

on recorded in an extent in non-interleaved mode<§hall be recorded over a sequence of logical blocks in the ext

Identification of file sections

ion recorded in an extent shall be identified by the Diré¢tory Record describing the file section by specifyi
humber of the volume of the volume set, the logical block nGrfober on that volume at which the first byte of
ecorded and the length of the file section..

bck number 0 shall not be the starting logical block number of a file‘section.
[SO 9660 permits the starting logical block number of a file section to be 0.

bction that is identified as beginning with a logical block number of #FFFFFFEF shall not have any recorded

ion shall be identified as being recorded in the File Contents field of an “FC” extended.attribute (see 2/15.3
the extended attribute in the standard extended attribute area (see 2/14.1) of the file.

Ordering of file sections

nsists of more than one file section, each of the file sections shall be identified by a File Section Record (see ]

gical block of each file nit of the extent shall have a logical block aumber which is the lowest logical block nimber
in the sectgr that contains the logical’block.

th the
pgical
in the

ent.

ng the
ne file

ogical

i shall be treated as if the file section consisted of the number of #00 bytes_specified by the Directory Record
describing the file section.

.8) by

/15.5)
Sections field of the “MF” extended attribute (see 2/15.3.10) identified by the Directory Record that describes the

file section of the file. Each 1f any, successive File Section Record of the File Sections field in the “MF” extended attribute
shall specify the next file section of the file.

13.5.1.4
All file sections of a file shall be recorded in tracks that are assigned with the same track type (see 2/10.6.3). A file section shall

end in the

Recording of a file section

track in which it begins.

If a file section is recorded in a track with fixed-length packets, the file section need not end in the packet in which it begins.

If a file section is recorded in a track with variable-length packets, the file section shall end in the packet in which it begins.

If a file section is recorded in interleaved mode with either fixed-length or variable-length packets, each file unit of the file
section shall end in the packet in which it begins.
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13.5.1.5 Data space of a file section
13.5.1.5.1 Interleaved mode

ISO/TEC 13490-2: 1995 (E)

If a file section is recorded in an extent in interleaved mode, the set of the file units in which the successive parts of the file

section are recorded shall be the data space of the file section.

The bytes in the data space of a file section shall be numbered consecutively. The numbering shall start from 0 which shall be

assign
shall,
blocl
data

The
secti|
13.
Ifa
shalll

The
assig
thro
data

The

ed to the first byte of the first logical block of the first file unit, if any, of the data space of the file section. Th

, if any, of the first file unit, and then through successive
space.of the file section.

humbering’shall end with a number equal to 1 less than the number of bytes of the file recorded in the data spa
bn; or this“humber shall equal O if there are no bytes of the file recorded in the data space of the file section.

.1.5.2 Non-interleaved mode

be the data space of the-file section.

bytes in the data space of'the'file section shall be numbered consecutively. The numbering shall start from 0
ned to the first byte of the first logical block, if any, of the data space of the file section. The numbering s
gh successive bytes of that logieal block, and then through successive bytes of each successive logical block, i
space of the file section.

humbering shall end with a number eqrahto 1 less than the number of bytes of the file recorded in the data spa
sectipn; or this number shall equal to 0 if there are.no bytes of the file recorded in the data space of the file section.

13.5.1.5.3 “FC” Extended Attribute

If a file is recorded in an “FC” extended attribute, the'file section shall be recorded in the File Contents field (see
and P/15.3.8.2.5) of the “FC” extended attribute which shall be the data space of the file section.

The pytes in the File Contents field shall be numbered consectitively. The numbering shall start from 0 which shall
to the first byte of the File Contents field and the numbering shall’continue through successive bytes of the File Cqg
The pumbering shall end with a number equal to 1 less than the size‘0f the file; or this number shall equal O if there
of the file recorded in the data space of the file section.

13.§.2 Data space of a file

The [data space of a file shall be the ordered set of file sections on which the data ef-the file is recorded.

block(s) of each successive file un

le section is recorded in an extent in non-interleaved mode, the set of logical blocks over which the file section

e numbering

sive logical
it, if any, of

e of the file

is recorded

all continue
any, of the

wiich shall be

te of the file

2/15.3.8.1.4

be assigned
ntents field.
are no bytes

The pytes in the data space of a file shall be numbered with consecutive integers in an.ascending sequence. The numbering shall

start| from O which shall be assigned to the first byte of the first, if any, file section of tlie file. The numbering sk
throfigh successive bytes of that file section, and then through successive bytes of each suc€essive file section, if any

The jnumbering shall end with a number equal to 1 less than the sum of the number of bytes in"allfile sections of th
numper shall equal O if there are no bytes of the file recorded in the data space of the file.

13.

The|information in a file may be organised as a set of records according to 2/15.3.5. The structure andattriby
recopds are specified in ISO/IEC 13346-5. For the purposes of ISO/IEC 13346-5, the data space of a file/is

Record structure

all continue
, of the file.

e file; or this

tes of these
specified by

2/13.5.2 and

if the “CS” extended attribute (see 2/15.3.2) is specified for the file, then that extended attribute specifies how
the file shall be interpreted as characters,

if the “CS” extended attribute is not specified for the file, then each byte of the file shall be interpreted
character, and a byte containing #0A shall be a LINE FEED character, a byte containing #0B shall be a

the bytes of

as a single
VERTICAL

TABULATION character, a byte containing #0C shall be a FORM FEED character, and a byte containing #0D shall be a
CARRIAGE RETURN character. These interpretations shall apply only for the purposes of partitioning the file's contents

into records, and need not apply to the contents of the records.

NOTE 51 — Some record formats (see ISO/IEC 13346-5) specify records delimited by a specific character sequence.
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13.7 File identification

A file shall be identified by a file identifier (see 2/13.7.1) and an associated file version number (see 2/13.7.2).

13.7.1 File identifier

Except as specified in 2/9.5.3, 2/9.5.4, 2/13.1.1.2, 2/13.3.3 and 2/13.3.4, a file identifier shall consist of a sequence of

one or

more d-characters (see 1/7.2). The length of a file identifier shall be the number of bytes comprising the file identifier. The

length of a file identifier shall not exceed 255 bytes.

13.7.2 ile version number

A file verpiod number shall be a number in the range 1 to 32 767 inclusive. The numbers 32 768 to 65 535 inclusi
reserved for futuré standardisation.

13.8 Associatedfile

An associated file has a relationship not specified by this part of ISO/IEC 13490 to another file that has been assigned th
file identifier and file version number (see 2/13.7.2) as that of the associated file in the same directory.

13.9 Alias File
An alias fille is a file that contains the(pathname (see 2/13.4) of a directory or another file.

14 Extended attributes

ve are

£ same

Extended [attributes are associated with a file, a dire¢tory, a Primary Volume Descriptor, a Supplementary Volume De
or a File et Descriptor. The term “instances of an extended attribute” shall refer to all extended attributes recorded for

ed attribute shall specify an attribute/type, an attribute subtype, and may specify attribute specific inforg;ation.

riptor
he file

(see 2/14.]1), directory (see 2/14.1), Primary Volume Descriptor (see 2/14.2), Supplementary Volume Descriptor (see 2/14.2) or

File Set Dlescriptor (see 2/14.2) with identical contents of their Attribute Type and Attribute Subtype fields (see 2/15.3.1)

An auribyte type shall be an integer x where 0 < x <232,
An attribyte subtype shall be an integer x where 0< x <28,
The attribjte types are divided into three classes as follows:

—  Standard Defined Extended Attributes are attributes with type O to 2 048 inclusive and 65 536. Attribute types

to 11

inclugive, 2 048 and 65 536 are registered according to ISO/IEC 13800 and ,are recorded according to 2/15.3. Aftribute

type |12 is registered according to ISO/IEC 13800 and shall not be recorded according to 2/14.1 or 2/14.2. Attribu
13 to| 2 047 are reserved for reserved for registration according to ISO/IEC 13800.)Attribute type O is reserved fo
standardisation by ISO/IEC 13800.

types
future

— Impl¢gmentation Use Extended Attributes are attributes with type 2 049 to 65 535 inclusive which shall be registered
accofding to ISO/IEC 13800, are recorded according to 2/15.3.1 and are reserved for implementation use accorfling to

ISO/IEC 13800.

—  Appljcation Use Extended Attributes are attributcs with type 65 537 and above which shall be registered accorfling to

ISO/IEC 13800, are recorded according to 2/15.3.1 and are reserved for application use according to ISO/IEC 13800.

There shdll be:

—  zero brone instance of each attribute with type 1 through 11 inclusive

—  zero instances of each attribute with type 0 and 12.

—  zero or more instances of each attribute with type 2 048 or 65 536.

—  zero or more instances of each attribute with type 13 to 2047 inclusive, 2 049 to 65 535 inclusive or greater than 65 536 as

specified by the registration according to ISO/IEC 13800.
The interpretation of attribute specific fields for each attribute with type
—  2048: is specified by the regid (see 1/7.4) recorded in the Implementation Identifier field of the attribute.

— 65 536: is specified by the regid (see 1/7.4) recorded in the Application Identifier field of the attribute.
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— 13 to 2 047 inclusive or 2 049 through 65 535 inclusive or greater than 65 536: is specified by the registration according to

ISO/IEC 13800 of the attribute type and subtype.

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

have different attribute specific information.

The set of extended attributes associated with a file shall be recorded according to 2/14.1 in the Extended Attributes Area field
of the Directory Record that identifies the file and, if any, Additional Extended Attributes Areas recorded according to 2/14.1.1

and iffermified by “CE“exrended arribures (see 2715397

The 4et of extended attributes associated with a directory shall be recorded according to 2/14.1 in the Extended Attfibutes Area
field jof the)Path Table Record that identifies the directory and, if any, Additional Extended Attributes Areas recorddd according

to 2/14.1.1 andidentified by “CE” extended attributes (see 2/15.3.9).

The $et of extended attributes associated with a Primary Volume Descriptor or a Supplementary Volume Descrip

or or a File

Set IPescriptor shall el recorded according to 2/14.2 in the Application Use field of that descriptor and, if any] Additional

Extepded Attributes Areasrecorded according to 2/14.2.1 and identified by “CE” extended attributes (see 2/15.3.9).

14.1 Recording of extended attributes for files and directories

Extended attributes in the Extended, Attribute Area field of a Directory Record and of a Path Table Record shall

contiguously according to the schema/shown in figure 2/7 .

[Extended’ Attribute Area] {

[extended attribute] {
<Standard Defined Extended Attribute>

<Applicati®rd Use Extended Attribute>
} 0+
<#00 byte> 0+

Figure 7 - Extended Attribute Area-schema
The Btandard Defined Extended Attribute Existence 1s specified in 2/15.1.11.

14.1.1 Recording of additional extended attributes for files and directorie€s

Extehded attributes in an additional extended attribute area (see 2/14 and 2/15.3.9) for files and directories shall

<Starnddrd Defined Extended Attribute Existence>

<Implem&ntation  Use Extended Attribute> |

be recorded

be recorded

contjguously in three non-overlapping areas within the additional extended attribute area according to the schema shown in
figute 2/8 . These areas shall be referred to as the Additional Standard Attribute Area, the Implementation Use Area and the

Application Use Area.
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14.2 Recording of extended attributes for a Primary Volume Descriptor or a Supplemg
Volumg¢ Descriptor or a File Set Descriptor

Extended

Figure 9
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[Additional Extended Attribute Area] {
[Additional Standard Attribute Area] {
<Standard Defined Extended Attribute>
(other than a “CE” extended attribute) 0+
}

Id

Fmprementationr—dse—Arest—
<Implementation Use Extended Attribute> |
<“PD” Extended Attribute>

} 0+

[Application Use Area] {
<Application Use Extended Attribute> |
<“PD” Extended Attributex>

o A0+

}

<“CE” extended attribute>0+1

<#00 byte$10+

}

Figure 8 - Additional Extended Atfribute Area schema for files and directories

[Volume Structure Descriptor Applicatdion Use field] {
{
<Application Use Extended Atltribute> |
<“PD” Extended Attributex>
} 0+
<“CE” extended attribute>0+1
<#00 byte> 0+
}

- Extended Attribute schema for a Primary Volume Descriptor or Supplementary Volume Descriptor

Set Descriptor

ntary

attributes in the Application Use field of a Primary Volume Dgseriptor and a Supplementary Volume Descriptor and
a File Se{ Descriptor shall be recorded contiguously according to the schemashown in figure 2/9.

or File

14.2.1 Recording of additional extended attributes for a Primary Volume Descriptor or a Supplementary
Volume Descriptor or a File Set Descriptor

Extended attributes in an additional extended attribute area (see 2/14 and 2/15.3.9) for a Primary Volume Descriptor and a
Supplementary Volume Descriptor and a File Set Descriptor shall be recorded contiguously within the additional extended

attribute
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[Additional Extended Attribute Area] {
{
<Application Use Extended Attribute> |
<“PD” Extended Attribute>
} O+

<"CE” extended attribute>0+1
<#00 byte> 0+
}

Figure 10 - Additional Extended Attribute Area schema for a Primary Volume Descriptor or a’Supplementary Volume
Descriptor or a File Set Descriptor

14.3| Extended attributes specified by this part of ISO/IEC 13490
The dxtended attributes specified in this part of ISO/IEC 13490 are listed in table 2/22.

Table 22 - Extended attributes defined in this part of ISO/IEC 13490

Type Name Description
1 “CS” Character Set Informatien.(2/15.3.2)
2 “PD” Padding (2/15.3.3)
3 “PM” Alternate Permissions (2/15.3.4)
4 “RF” Record Structure (2/15.3.5)
5 “TF” File Times (2/15.3.6)
6 “TI” Inférmation Times (2/15.3.7)
7 “FC” File Contents (2/15.3.8)
8 “CE” Extended Attribute Area Continuation (2/15.3.9)
9 “ME” File Section Description Area (2/15.3.10)
10 “UXx” ISO 9945-1 File Attributes (2/15.3.11)
11 “XR” Previously recorded Directory Record (2/15.3.12)
2-048 “Su”» Implementation Use (2/15.3.13)
65 536 “AU” Application Use (2/15.3.14)

Notes

52 — [There riged'not be any extended attributes associated with a file, directory, Primary Volume Descriptor, Supplementary Volume Descrigtor or File Set
Descriptor.

53 — Eeiperformance fren-used-extended-attr

Table Records, rather than in the Additional Standard Attribute Area (see 2/14.1.1).

e¢ords and Path

54 — The multiple occurrences of attributes of types 2 048 and 65 536, if any, are intended to be distinguished by the contents of their Implementation
Identifier and Application Identifier fields respectively. Such occurrences might have differing contents in some attribute specific fields, such as the
Implementation Use or Application Use fields.

15 Directory and file data structures

15.1 Directory Record

A Directory Record shall be recorded in the format shown in table 2/23.

NOTE 55 -— The major differences between the Directory Record of this part of ISO/IEC 13490 and the Directory Record specified in ISO 9660 are:

- More atributes can be specified for a file.
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—  The file version number is a separate field, permitting easier implementation of file version numbers.

—  Symbolic links are allowed.

Table 23 - Directory Record

©ISO/IEC

RBP Length Name Contents
0 2 Length of Directory Record (=L_DR) Uint16 (1/7.1.3)
2 8 Location of File Section Uint32BOTH (2/8.6)
10 8 Data Length Uint32BOTH (2/8.6)
18 7 Recording Date and Time shorttimestampA¥7.3.2)
25 1 File Flags Uint8 (1/7.1.1)
26 1 File Unit Size Uint8 (1/7.1.1)
27 1 Interleave Gap Size Uing8®/(1/7.1.1)
28 4 Volume Sequence Number Uint16BOTH (2/8.3)
32 1 Length of File Identifier (=L_FI) Uint8 (1/7.1.1)
33 L_FI File Identifier bytes
[L_FI+33] L_XAA Extended Attribute Area bytes
[L_KAA+L_FI+33] * Padding #00 bytes
[*+L_XAA+L_FI+33] 4 File Version Number Uint16BOTH (2/8.3)

15.1.1

[Length of Directory Record (=L_DR) (RBP 0)

This field|shall specify the length, in bytes, of the Directory.Record.

15.1.2

.ocation of File Section (RBP 2)

If either the “MF” or “FC” extended attribute exists (se€e 2/15.1.11), this field shall be set to 0.

If neither [the “MF” nor “FC” extended attribute exists, the file shall be recorded in one file section, and this field shall

the logicdl block number of the logical block at which the first byte of the file section is recorded. The file section of

shall be r¢corded in the volume with the{volume sequence number specified in the Volume Sequence Number field.

specify
the file

If the vallie of this field is #FFFFRFFF, the value of the File Unit Size and Interleave Gap Size fields shall be 0, tHe Data
Length figld shall contain the size-of the file, and the file shall be treated as if it consisted of all #00 bytes, and shall| not be

recorded.

15.1.3

bytes, of the file seetion.

Data Length (RBP 10)
If the “MF” extended.attribute does not exist, the file shall contain only one file section and this field shall specify the le

hgth, in

If the “MF” exténded attribute exists, this field shall specify the sum of the lengths, in bytes, of all of the file sections described

by the “MF* extended attribute.

15.1.4 Recording Date and Time (RBP 18)
This field shall specify the date and time of the day when this Directory Record is recorded.

15.1.5 File Flags (RBP 25)

This field shall specify certain characteristics of the file as shown in table 2/24.
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Table 24 - File Flags interpretation

Bit Interpretation

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

1 Directory: If set to ZERO, shall mean that the Directory Record does not identify a directory (see 2/13).
If set to ONE, shall mean that:

— the Directory Record identifies a directory.

— the interpretation of any field in this Directory Record, other than the Length of Directory Recprd
field and the File Flags field, is not specified by this part of ISO/IEC 13490 (see 2/13.2.1).

— the Associated File, Record, Alias and Multi-Extent bits shall be set to ZERO.

2 Associated File: If set to ZERO, shall mean that the file is not an associated file (see 2/13.8). If sef to
ONE, shall mean that the file is an associated file.

3 Record: If set to ZERO, shall mean there is no “RF” extended attribute (See’2/15.3.5) for the file. If|set
to ONE, shall mean that a “RF” extended attribute is recorded for the. file.

4 Protection: If set to ZERO, there is no “PM” extended attribute (see 2/15.3.4) for the file. If sef to
ONE, shall mean that a “PM” extended attribute is recorded for the file.

5 Version: This bit shall be set to the same value as the Viérsion bit of the File Flags field (2/15.2.5) of
the Path Table Record identifying the directory in which this Directory Record is recorded. If sef to
ZERO, shall mean that this Directory Record shall*be interpreted according to 2/13.1.1 and [the
Multi-Extent and Alias bits shall be set to 0. If se to ONE, shall mean that this Directory Record shall
be interpreted according to 2/13.1.2.

6 Alias: If set to ZERO, shall mean that the file'is not an alias file (2/13.9). If set to ONE, shall mean that
the file is an alias file and a pathname (2/13.4) shall be recorded as the contents of the file. If the Alias
bit is ONE, the Version bit shall be @NE, and the Directory bit shall be ZERO.

7 Multi-Extent: If set to ZERO, shall' mean that the file consists of only one file section and there shall|be
no “MF” extended attribute-for the file. If set to ONE, shall mean that an “MF” extended attributé is
recorded for the file.

15.1)6 File Unit Size (RBP 26)

If the| value of this field is 0, thelfile is recorded in non-interleaved mode (see 2/13.5.1.1.2) and the Interleave Gap Size field
shall pe set to 0.

If the[value of this field is.qiot 0, the file is recorded in interleaved mode (see 2/ 13.5.1.1.1). The value of this field shall be the
assigned file unit size for)all file sections of the file, and there shall be no “FC” extended attribute recorded for the file.

15.1.7 Interleave Gap Size (RBP 27)
If the|value of this'field is 0, the file is recorded in non-interleaved mode and the File Unit Size field shall be set to 0.

If the[value of this field is not 0, the file is recorded in interleaved mode. The value of this field shall be the assigned interleave
gap sizeAfor all file sections of the file, and there shall be no “FC” extended attribute recorded for the file.

15.1.8 Volume Sequence Number (RBP 28)
If the value of this field is 0, an “MF” extended attribute shall be recorded for the file.

If the value of this field is not 0, there shall be no “MF” extended attribute recorded for the file and this field shall specify the
assigned volume sequence number of the volume in the volume set on which the only file section of the file is recorded.

15.1.9 Length of File Identifier (=zL_FI) (RBP 32)
This field shall specify the length, in bytes, of the File Identifier field of the Directory Record.

15.1.10 File Identifier (RBP 33)

This field shall specify an identification for the file. Except as specified in2/9.5.3, 2/13.1.1.2 and 2/13.3.3, the contents of this
field shall be d-characters (see 1/7.2).
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15.1.11 Extended Attribute Area (RBP [L_FI+33])
This field shall contain an extended attribute area (se 2/14.1).

The first 4 bytes of this field shall be referred to as the Standard Defined Extended Attribute Existence field, shall be recorded
as a Uint32 (see 1/7.1.5) and shall specify the extended attributes recorded in the Extended Attributes Area field. A bit in the
Standard Defined Extended Attribute Existence field corresponds to a particular extended attribute as shown in table 2/25. If
the bit is ZERO, then that extended attribute shall not be recorded. If the bit is ONE, then that extended attribute shall be
recorded.

Table 25 - Standard Defined Extended Attribute Existence field interpretation

Bit Interpretation

Reserved: shall be set to:ZERO.

I «CS™ extended attribute (2/15.3.2)
“PD” extended attribute (2/15.3.3)
“PM” extended attribute (2/15.3.4)
“RF” extended attribute (2/15.3.5)
“TF” extended attribute (2/15.3.6)
“TT” extended attribute (2/153%/)
“FC” extended attribute (2/15.3.8)
“CE” extended attribute*(2/15.3.9)
“MF” extended attribute (2/15.3.10)

© 0 9 O W A W N = O

10 “UX” extended attribute (2/15.3.11)
11 “XR” extended attribute (2/15.3.12)
12-29 Reserved: Shall be set to ZERO.

30 $SU” extended attribute (2/15.3.13)

31 “AU” extended attribute (2/15.3.14)

15.1.12 Padding (RBP [L_XAA#L-FI+33])
This field ghall be rem(L_XAA+L_FI+1, 2) bytes long and all bytes shall be set to #00.

15.1.13 [File Version Number (RBP [*+L_XAA+L_FI+33])

This field phall specify thefile version number of the file specified by the File Identifier field as a number in the rangg 1 to
32 767 inclusive. The numbers 32 768 to 65 535 inclusive are reserved for future standardisation.

15.2 Path TableRecord
A Path Table Record shall be recorded in the format shown in table 2/26.
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15.2.l Length of Path Table Record (=L_PTR) (RBP 0)

This

15.2.p Location of Directory (RBP 2)

This

If the|value of the Data Length field is 0, this field shall be'set to 0, and the Version bit of the File Flags field shg
ONE

B Data Length (RBP 10)

15.2
This

If the|value of this field is 0, the Location of Bxtent field shall be set to 0, and the Version bit of the File Flags field
to ONE.

15.2
This
15.2
This

— 1t thé Version bit is set to ZERO, it shall mean that the directory shall contain only Directory Records with the
etf6 ZERO. If the Version bit is set to ONE, it shall mean that the directory shall contain only Directory Recopds with the

The Directory-bit shall be set to ONE.
The Associated File, Record, Alias and Multi-Extent bits shall be set to ZERO.

Table 26 - Path Table Record

ISO/IEC 13490-2: 1995 (E)

RBP Length Name Contents
0 2 Length of Path Table Record | Uintl16 (1/7.1.3)
(=L_PTR)
2 8 Location of Directory Uint32BOTH (2/8.6)
10 8 Data Length Uint32BOTH (2/8.6)
" 18 7 Recording Date and Time shorttimestamp (1/A3.2)
25 1 File Flags Uint8 (1/7.1.1)
26 2 Reserved #00 bytes
28 4 Parent Directory Number Uint16BOTH(2/8.3)
32 1 Length of File Identifier (=L_FT) Uint8 (177.1.1)
33 L_FI File Identifier bytes
[L_FI+33] L_XAA Extended Attribute Area bytes
[L_XAA+L_FI+33] * Padding bytes

field shall specify the length, in bytes, of the Path Table Record.

fiield shall specify the logical block number of the location of'the extent in which the directory is recorded.

eld shall specify the length of the directory\(see 2/13.2.1).

4 Recording Date and Time (RBP 18)
Held shall indicate the date and time of the day when this Path Table Record is recorded.

5 File Flags (RBP-25)

Field shall specifycertain characteristics of the file as shown in table 2/24, with the following restrictions:

11 be set to

shall be set

Version bit

Version bit set to ONE.
15.2.6 Reserved (RBP 26)

This

field shall be set to all #00 bytes.

15.2.7 Parent Directory Number (RBP 28)

This

field shall specify the directory number (see 2/13.3) in the Path Table for the parent directory of the directory.

15.2.8 Length of File Identifier (=L_FI) (RBP 32)

This

field shall specify the length, in bytes, of the File Identifier field of the Path Table Record.
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15.2.9 File Identifier (RBP 33)

The field shall specify an identification of the directory. Except as specified in 2/9.5.4, 2/13.3 and 2/13.3.4, the contents of this
field shall be d-characters (see 1/7.2).

15.2.10 Extended Attribute Area (RBP [L_FI+33])This field shall contain an extended attribute area (see 2/14.1).

The first 4 bytes of this field shall be referred to as the Standard Defined Extended Attribute Existence field, shall be recorded
asaUint32 (see 1/7.1 5) and shall spec1fy the extended attributes recorded in the Extended Attnbutes Area ﬁeld A bit in the
Standard Pefime ; A c 3 /25. If
the bit is ZERO, then that extended attribute shall not be recorded. If the b1t is ONE, then that extended attribute/shall be
recorded.

15.2.11
This field

adding (RBP [L_XAA+L_FI+33])

hall be rem(L_XAA+L_FI+1, 2) bytes long. If this field is not of zero length, it shall be set‘t0)#00.
15.3 Extended Attributes

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

15.3.1 xtended Attribute format

An extended attribute shall be recorded as a short form extended attribute (see 2/15.3.1.1) if the length, in bytes, |of the
extended attribute is less than 255. An extended attribute shall be recorded as a long form extended attribute (see 2/15.3{1.2) if
the length| in bytes, of the extended attribute is greater than or equal to 255.

15.3.1.1 | Generic short form Extended Attribute format

The short|form extended attribute shall be recorded in the format shown in table 2/27. The specification for each extended
attribute shall specify the interpretation of the Attribute Subtype and Attribute Data fields of the extended attribute.

Table 27 - Generic short form Extended Attribute format

RBP Length Name Contents

0 4 Attribute Type Uint32 (1/7.1.5)
4 1 Attribute Subtype Uint8 (1/7.1.1)
5 1 Attribute Length (=A_L) Uint8 (1/7.1.1)
6 A(L-6 Attribute Data bytes

15.3.1.1]1 Attribute Type(RBP 0)
This field[shall specify the type)of the extended attribute.

15.3.1.12 Attributé Subtype (RBP 4)

This field|shall specify the subtype of the extended attribute.

15.3.1.13 Attribute Length (=A_L) (RBP 5)

This field|shall'specify the length, in bytes, of the entire extended attribute, and shall be less than 255.

NOTE 56 — It is recommended that the extended attribute length be an integral multiple of 2.
15.3.1.1.4 Attribute Data (RBP 6)
The interpretation of this field shall depend on the value of the Attribute Type field.

NOTE 57 — The only meaning for the Attribute Length field (A_L) is the distance in bytes from the start of the extended attribute to the start of the next, if
any, extended attribute. The only deduction one can make is that the amount of attribute specific data is not greater than A_L-6. It is recommended that
extended attributes with variable-sized data record the data length immediately after the Attribute Length field.

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

15.3.1.2 Generic long form Extended Attribute format

The long form extended attribute shall be recorded in the format shown in table 2/28. The specification for each extended
attribute shall specify the interpretation of the Attribute Subtype and Attribute Data fields of the extended attribute.
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Table 28 - Generic long form Extended Attribute format

ISO/IEC 13490-2: 1995 (E)

RBP Length Name Contents

0 4 Attribute Type Uint32 (1/7.1.5)

4 1 Attribute Subtype Uint8 (1/7.1.1)

5 1 Attribute Length Uint8 (1/7.1.1) = 255
6 8 Actual Length (=A_L) Uint32BOTH (2/8.6)
14 A_L-14 Attribute Data bytes

e next, if any,
that extended

he data for an

Furrent file.

15.3{1.2.1 Attribute Type (RBP 0)
This field shall specify the type of the extended attribute.
15.3]1.2.2 Attribute Subtype (RBP 4)
This field shall specify the subtype of the extended attribute.
15.3{1.2.3 Attribute Length (RBP 5)
This field shall specify 255.
15.311.2.4 Actual Length (=A_L) (RBP 6)
This field shall specify the length, in bytes, of the entire extended attribute/and shall be greater than, or equal to, 255
NOTH 58 — It is recommended that the extended attribute length be an integral multiple of 2.
15.3}11.2.5 Attribute Data (RBP 14)
The interpretation of this field shall depend on the value of the\Attribute Type field.
NOTH 59 — The only meaning for the Actual Length field (A_L) is the distance in bytes from the start of the extended attribute to the start of t§
extended attribute. The only deduction one can make is that the amount/of attribute specific data is not greater than A_L-14. It is recommende(
attributes with variable-sized data record the data length immediately.after the Actual Length field.
This skheme allows for arbitrary alignment of the atiributes and”their data. In particular, there may be padding bytes between the end of 4
attribute and the start of the next attribute. Implementations-ate-not required to preserve any attribute alignments.
15.3{2 “CS” Extended Attribute
The TCS” extended attribute may be used to specify the coded character sets used in interpreting the contents of the
The CS” extended attribute shall-be recorded as specified in 2/15.3.2.1 or 2/15.3.2.2.
15.3{2.1 Short “CS” Extended Attribute format
A short form “CS” extended-attribute shall be recorded in the format shown in table 2/29.
Table 29 - Short CS Extended Attribute format

RBP | Length Name Contents

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

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

5 1 Attribute Length Uint8 (1/7.1.1)

6 8 Escape Sequences Length (=ES_L) | Uint32BOTH (2/8.6)

14 1 Character Set Type Uint8 (1/7.1.1)

15 ES_L Escape Sequences bytes
15.3.2.1.1 Attribute Type (RBP 0)
This field shall specify 1.
15.3.2.1.2 Attribute Subtype (RBP 4)
This field shall specify 1. All other values are reserved for future standardisation.
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15.3.2.1.3 Attribute Length (RBP 5)
This field shall specify the length, in bytes, of the entire extended attribute.

15.3.2.1.4 Escape Sequences Length (=ES_L) (RBP 6)
This field shall specify the length, in bytes, of the Escape Sequence field.
15.3.2.1.5 Character Set Type (RBP 14)

Thlsﬁeld y—tc ara ypc—t P Tz B at-any
Character Bet Information field shall instead be recorded in the Escape Sequence field.

15.3.2.1.¢ Escape Sequences (RBP 15)

This field|shall specify one or more escape sequences, control sequences or both escape sequences and control seqiences
according [to ISO/IEC 2022 and ISO/IEC 6429 that designate and implicitly invoke the coded character.sets to be used in
interpreting the contents of the current file in an 8-bit environment according to ISO/IEC 2022 or ISO/IEC 10646-1.|These
sequences|shall be recorded contiguously from the start of the field and any unused bytes shall be set/to #00.

15.3.2.2 | Long “CS” Extended Attribute format
A long form “CS” extended attribute shall be recorded in the format shown in table 2/30.

d-iH2-execept-that-any-nformaton-that-weould-be-recorded in the

B

Table 30 - Long CS Extended Attribute format

RBP | Length Name Contents

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

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

5 1 Attribute Length Uint8 (1/7.1.1) = 255
6 8 Actual Length Uint32BOTH (2/8.6)
14 8 Escape Sequences-Length (=ES_L) | Uint32BOTH (2/8.6)
22 1 Character Set Type Uint8 (1/7.1.1)

23 ES_L Escape-Sequences bytes

15.3.2.2.1 Attribute Type (RBP 0)

This field [shall specify 1.

15.3.2.2.0 Attribute Subtype-(RBP 4)

This field|shall specify 1. All other values are reserved for future standardisation.
15.3.2.2.8 Attribute Ikength (RBP 5)

This field|shall specify.255.

15.3.2.2.|4 Actual Length (RBP 6)

This field[shall specify the length, in bytes, of the entire extended attribute.
15.3.2.2.5"Escape Sequences Length (=ES_L) (RBP 14)

This field shall specify the length, in bytes, of the Escape Sequence field.
15.3.2.2.6 Character Set Type (RBP 22)

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

15.3.2.2.7 Escape Sequences (RBP 23)

This field shall specify one or more escape sequences, control sequences or both escape sequences and control sequences
according to ISO/IEC 2022 and ISO/IEC 6429 that designate and implicitly invoke the coded character sets to be used in
interpreting the contents of the current file in an 8-bit environment according to ISO/IEC 2022 or ISO/IEC 10646-1. These
sequences shall be recorded contiguously from the start of the field and any unused bytes shall be set to #00.
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15.3.3 “PD” Extended attribute

The “PD” extended attribute may be used to align the first byte of the next extended attribute recorded in one or more of the
extended attribute areas specified in 2/14.1 and 2/14.2 .

The “PD” extended attribute shall be recorded as specified in 2/15.3.3.1 or 2/15.3.3.2

15.3.3.1 Short “PD” Extended Attribute format
A short form “PD” extended attribute shall be recorded in the format shown in table 2/31.

Table 31 - Short PD Extended Attribute format

RBP | Length Name Contents

0 4 Attribute Type Uint32 (1/7.1.5)=2
4 1 Attribute Subtype Uint8 (1/7.1.1) =1
5 1 Attribute Length (=A_L) | Uint8 (1/7.1{1)

6 A_L-6 Padding bytes

15.313.1.1 Attribute Type (RBP 0)
This|field shall specify 2.

15.3.3.1.2 Attribute Subtype (RBP 4)

This|field shall specify 1. All other values are reserved for future standardisation.
15.3.3.1.3 Attribute Length (=A_L) (RBP 5)

This|field shall specify the length, in bytes, of the entire extended attribute.
15.3.3.1.4 Padding (RBP 6)

The fontents of this field are not specified by this part-of ISO/IEC 13490.

15.3.3.2 Long “PD” Extended Attribute format
A long form “PD” extended attribute shall berecorded in the format shown in table 2/32.

Table 32 - Long PD Extended Attribute format

RBP Length Name Contents

0 4 Attribute Type Uint32 (1/7.1.5)=2

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

5 1 Attribute Length Uint8 (1/7.1.1) =255
6 8 Actual Length (=A_L) | Uint32BOTH (2/8.6)

14 A_L-14 Padding bytes

15.3.3:2.1 Attribute Type (RBP 0)
This field shall specify 2.

15.3.3.2.2 Attribute Subtype (RBP 4)

This field shall specify 1. All other values are reserved for future standardisation.
15.3.3.2.3 Attribute Length (RBP 5)

This field shall specify 255.

15.3.3.2.4 Actual Length (=A_L) (RBP 6)

This field shall specify the length, in bytes, of the entire extended attribute.

15.3.3.2.5 Padding (RBP 14)
The contents of this field are not specified by this part of ISO/IEC 13490.
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15.3.4 “PM” Extended Attribute

The “PM” extended attribute specifies fields that can be used to support the file access permission scheme of ISO 9660 for the
current file. It shall be recorded in the format shown in table 2/33.

NOTE 60 — The “PM” extended attribute is an extension of the permissions field in ISO 9660 to allow for the case of writing information. In addition, it
eliminates the inconsistencies of the specification in ISO 9660.

If the user's user ID is the same as the Owner Identification field and the user's group ID is the same as the Group Identification
field, the user shall be treated as the owner of the fife.

Table 33 - PM Extended Attribute format

RBP | Length Name Contents

0 4 Attribute Type Uint32 (1/7.1.5)=3

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

5 1 Attribute Length Uint8 (1/7.1.1) = 16

6 4 Owner Identification Uint16BOTH (2/8:3)

10 4 Group Identification Uint16B@QTH(2/8.3)

14 2 Permissions Uint26 (1/7.1.3)
15.3.4.1 | Attribute Type (RBP 0)

This field fhall specify 3.

15.3.4.2 | Attribute Subtype (RBP 4)

This field shall specify 1. All other values are reserved for future standardisaticn.
15.3.4.3 | Attribute Length (RBP 5)

This fietd hall specify 16.

15.3.4.4 | Owner Identification (RBP 6)

This field [shall specify as a 16-bit number an identification of the owner of the file who is a member of the group identified by
the Group|Identification field of this extended attribute

If the nuniber in this field is O, this shalljindicate that there is no owner identification specified for the file. In this cafe, the
Group Identification field shall be set to 0.

15.3.4.5 | Group Identification(RBP 10)

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

For this ngumber, values fron1 1 to a value subject to agreement between the originator and recipient of the medium shall identify
the group fas belonging 't0the class of user referred to as System.

If the number in “this field is O, this shall indicate that there is no group identification specified for the file. In this case, the
Owner Id¢ntification field shall be set to 0.

15.3.4.6

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

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

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

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

The allowed access is shown in table 2/34.
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Table 34 - Allowed access

Bit Interpretation

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

1 If set to ZERO, shall mean that a user who is a member of a group of the System class of user may
witte-the—feJfset-to-ONEshall-mean-that-write-acecessisnotallowed by this-bit

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

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

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

5 If set to ZERO, shall mean that the owner may write the file. If set‘t6,ONE, shall mean that prite
access is not allowed by this bit.

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

7 If set to ZER*, shall mean that the owner may delete_the) file. If set to ONE, shall mean that delete
access is not allowed by this bit.

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

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

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

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

12 If set to ZERO, shallkmean that any »zer may read the file. If set to ONE, shall mean that read accgss is
not allowed by this-bit.

13 If set to ZERQO, shall mean that any user may write the file. If set to ONE, shall mean that write agcess
is not allewed by this bit.

14 If set to ZERO, shall mean that any user may execute the file. If set to ONE, shall mean that exgcute

aceess is not allowed by this bit.

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

NOTE 61 — File access schemes are subject 0 agreement between the originator and recipient of the medium as the meanings of both user IDs and group IDs
are implementation dependent; indeed, the permission and file access modzls of the receiving and originating systems may be incompatible.

The question of how to interpret permissions on systems which do not support user IDs and group IDs is outside the scope of this part of ISO/IEC 13490
However, if a system uses the “PM” extended attribute, it is recommended that such systems use and set all four (system, owner, group, other) sets of
permissions. It is also recommended that the fields of the “PM” extended attribute be mapped to the appropriate fields in the implementation.

15.3.5 “RF” Extended Attribute

The “RF” extended attribute specifies the record format and record attributes of the information in the current file. It shall be
recorded in the format shown in table 2/35.
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Table 35 - RF Extended Attribute format

RBP | Length Name Contents

0 4 Attribute Type Uint32 (1/7.1.5)=4
4 1 Attribute Subtype Uint8 (1/7.1.1) =1
5 1 Attribute Length Uint8 (1/7.1.1) =16
6 1 Record Format Uint8 (1/7.1.1)

7 1 Record Display Attribute | Uint8 (1/7.1.1)

8 8 Record Length Uint32BOTH (2/8.6)

15.3.5.1 | Attribute Type (RBP 0)
This field ghall specify 4.

15.3.5.2 | Attribute Subtype (RBP 4)
This field fhall specify 1. All other values are reserved for future standardisation.

15.3.5.3 | Attribute Length (RBP 5)
This field phall specify 16.

15.3.5.4 | Record Format (RBP 6)
This field fhall specify a number identifying the format of the information in the file as shown in table 2/36.

Table 36 - Information format

Number Interpretation
0 Shall mean that the structure of the information recorded in the file is not specified by this field.
1 Shall mean that the information in the file is a sequence of padded fixed-length records (see R5/9.2.1).
2 Shall mean that the information'ifithe file is a sequence of fixed-length records (see R5/9.2.2).
3 Shall mean that the information in the file is a sequence of variable-length-8 records (see R5/9.2.3.1).
4 Shall mean that the infermation in the file is a sequence of variable-length-16 records (see R5/9.2.3.2)
5 Shall mean that the information in the file is a sequence of variable-length-16-MSB records (sge

R5/9.2.3.3).

6 Shall meari’that the information in the file is a sequence of variable-length-32 records (see R5/9.2.3.4)
7 Shalldnean that the information in the file is a sequence of stream-print records (see R5/9.2.4).
8 Shall mean that the information in the file is a sequence of stream-LF records (see R5/9.2.5).
9 Shall mean that the information in the file is a sequence of stream-CR records (see R5/9.2.6).
10 Shall mean that the information in the file is a sequence of stream-CRLF records (see R5/9.2.7).
11 Shall mean that the information in the file is a sequence of stream-LFCR records (see R5/9.2.8).
12-255 Reserved for future standardisation.

This field shall contain O if one or both of the Directory bit and the Alias bit of the file flags field of the Directory Record for
the file is set to ONE.

15.3.5.5 Record Display Attribute (RBP 7)
This field shall specify certain intended display attributes of the records in the file as shown in table 2/37.
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Table 37 - Record Display Attribute interpretation

2: 1995 (E)

Number Interpretation

0 Shall mean that the manner of display of a record is not specified by this field.
1 Shall mean that each record shall be displayed on a character-imaging device according to R5/9.3

2 Shall mean that each record shall be displayed on a character-imaging device according to R5/9.3

1.
2.

3 Shall mean that each record shall be displayed on a character-imaging device according to R5/9.3

4-255 Reserved for future standardisation.
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.5.6 Record Length (RBP 8)

e Record Format field contains the number O, the interpretation of the Record Length field is subjeet to agreem
riginator and recipient of the medium.

b Record Format field contains either 1 or 2, the Record Length field shall specify thedength, in bytes, of ea
le.

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

6 “TF” Extended Attribute

‘TF” extended attribute specifies certain dates and times for the currént file and shall be recorded in the form
2/38.

Table 38 - TF Extended Attribute format

RBP | Length Name Contents

4 Attribute’Type Uint32 (1/7.1.5) =5
1 Attribute Subtype Uint8 (1/7.1.1)=1
1 Attribute Length (=A_L) | Uint8 (1/7.1.1)

2 File Time Existence Uint16 (1/7.1.3)
ANL-8 File Times bytes
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.6.1 Attribute Type (RBP 0)

.6.2 Attribute Subtype (RBP 4)

field shall speeify.1. All other values are reserved for future standardisation.
.6.3 Attribute Length (=A_L) (RBP 5)

field shatlspecify the length, in bytes, of the entire extended attribute.

.6.4"\ File Time Existence (RBP 6)
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sponds to a

particular date and time as shown in table 2/39. If the bit is ZERO, then that date and time shall not be recorded. If the bit is
ONE, then that date and time shall be recorded. Bits not specified in table 2/39 are reserved for future standardisation and shall
be set to ZERO.
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Table 39 - File Time Existence interpretation

Bit

Timestamp

File Creation Date and Time: the date and time of the day at which the file was created.

File Modification Date and Time: the most recent date and time of the day of file creation or write
access to the file. This date and time shall not be earlier than the File Creation Date and Time, if any.
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is ZERO, the file may not be deleted unless requested by the user.

File Effective Date and Time: the date and time of the day after which the file may be used. If therbitis
ZERO, the file may be used at once.

File Last Access Date and Time: the most recent date and time of the day of file creation eDread access
to the file prior to recording the “TF” extended attribute. This date and time shall not be edrlier than the
File Creation Date and Time, if any.

NOTE 62 — This departs a little from the interpretation in ISO/IEC 9945-1 in that read accesses since this extended attribute

was recorded are ignored. This is intended to reduce updates on write-once media.

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

15.3.6.5 | File Times (RBP 8)

The dates| and times specified in the File Times Existence field shall be fecorded contiguously in this field, eacl
£ imestamp (see 1/7.3.1), in ascending order of their bit positions.

15.3.7 ¢TI” Extended Attribute

The “TI” ¢xtended attribute specifies certain dates and times for the-information in the current file and shall be recorded
format shgwn in table 2/40.

15.3.7.1 | Attribute Type/(RBP 0)
This field [shall specify'6:

15.3.7.2 | Attribute Subtype (RBP 4)

This field [shalhspecify 1. All other values are reserved for future standardisation.

Table 40 - TI Extended Attribute format

RBP | Length Name Contents

0 4 Attribute Type Uint32 (1/7.1.5)=6
4 1 Attribute Subtype Uint8 (1/7.1.1)=1
5 1 Attribute Length (=A_L) Uint8 (1/7.1.1)

6 2 Information Time Existence Uintl16 (1/7.1.3)

8 D L Information Times bytes

15373 Atdbnosle 4 I 4l L A h SRNVA » % s B » IN-AY
P N Attrioute Cengtnr —x_L) (KNDT J)

This field shall specify the length, in bytes, of the entire extended attribute.

15.3.7.4 Information Time Existence (RBP 6)

This field shall specify which dates and times shall be recorded in the Information Times field. A bit in this field corresponds to
a particular date and time as shown in table 2/41. If the bit is ZERO, then that date and time shall not be recorded. If the bit is
ONE, then that date and time shall be recorded. Bits not specified in table 2/41 are reserved for future standardisation and shall
be set to ZERO.
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15.3]7.5 Information Times (RBP 8)
The

15.318 “FC” Extended Attribute

If thd “FC” extended attribute is recorded (see 2/13.5.1) for the current file, th€)following fields in the Directory
2/15.11) identifying this extended attribute shall have the following values:

The fFC” extended attribute shall be recorded-as’specified in 2/15.3.8.1 or 2/15.3.8.2.

15.3{8.1 Short “FC” Extended Attribute format
A short form “FC” extended attribute shall be recor«ied in the format shown in table 2/42.

Table 41 - Information Time Existence interpretation

2: 1995 (E)

obsolete unless requested by the user.

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

Bit Timestamp

0 Information Creation Date and Time: the date and time of the day at which the information in the file
was created.

1 Information Last Modification Date and Time: the date and time of the day at which the information in
the file was last modified.

2 Information Expiration Date and Time: the date and time of the day after which the information,in|the

file may be regarded as obsolete. If the bit is ZERO, the information in the file shall not be régarded as

the

The Location of File Sectien field shall be set to all #00 bytes
The Data Length field shall specify the length, in bytes, of the'file.

The Volume Sequence Number field shall contain the yOohime sequence number of the volume on which th
Record is recorded.

The Directory and Multi-Extent bits in the File Flags-field shall be set to ZERO
The File Unit Size field (see 2/15.1.6) and Interleave Gap Size field (see 2/15.1.7) shall be set to O.

Table 42 - Short FC Extended Attribute format

RBP | Length Name Contents

0 4 Attribute Type Uint32 (1/7.1.5)=7
4 1 Attribute Subtype Uint8 (1/7.1.1)=1
5 1 Attribute Length (=A_L) | Uint8 (1/7.1.1)

6 A_L-6 File Contents bytes

lates and times specified in the Information Times Existence field shall be recorded contiguously in this fieldl, each as a
timgstamp (see 1/7.3.1), in ascending order of their bit positions.

Record (see

e Directory

15.3.8.1.1 Attribute Type (RBP 0)
This field shall specify 7.

15.3.8.1.2 Attribute Subtype (RBP 4)

This field shall specify 1. All other values are reserved for future standardisation.
15.3.8.1.3 Attribute Length (=A_L) (RBP 5)

This field shall specify the length, in bytes, of the entire extended attribute.

15.3.8.1.4 File Contents (RBP 6)
The file shall be recorded in this field.
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15.3.8.2 Long “FC” Extended Attribute format
A long form “FC” extended attribute shall be recorded in the format shown in table 2/43.

RBP Length Name Contents
0 4 Attribute Type Uint32 (1/7.1.5) =17
4 1 Attribute Subtype Uint8 (1/7.1.1)=1
5 1 Attribute Length Uint8 (1/7.1.1) = 255
6 8 Actual Length (=A_L) | Uint32BOTH (2/8.6)
14 A_L-14 File Contents bytes

15.3.8.2.1 Attribute Type (RBP 0)

This field [shall specify 7.

Table 43 - Long FC Extended Attribute format

O©ISO/MEC

15.3.8.2.2 Attribute Subtype (RBP 4)

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

15.3.8.2.8 Attribute Length (RBP 5)
This field|shall specify 255.

15.3.8.2.4 Actual Length (=A_L) (RBP 6)
This field|shall specify the length, in bytes, of the entire extended attribute.

15.3.8.2)5 File Contents (RBP 14)
The file shall be recorded in this field.

15.3.9

‘CE” Extended Attribute

The “CE’lextended attribute shall be recorded in the forntat shown in table 2/44.

Table 44 - CE Extended Attribute format

RBP | Length Name Contents
0 4 Attribute Type Uint32 (1/7.1.5)=8
4 1 Attribute Subtype Uint8 (1/7.1.1) =1
5 1 Attribute Length Uint8 (1/7.1.1) =70
6 8 Extent Location Uint32BOTH (2/8.6)
14 8 Extent Size Uint32BOTH (2/8.6)
22 8 Offset of the Additional Standard Attribute Area | Uint32BOTH (2/8.6)
30 8 Size of the Additional Standard Attribute Area Uint32BOTH (2/8.6)
38 8 Offset of the Implementation Use Area Uint32BOTH (2/8.6)
46 8 Size of the Implementation Use Area Uint32BOTH (2/8.6)
54 8 Offset of the Application Use Area Uint32BOTH (2/8.6)
62 8 Size of the Application Use Area Uint32BOTH (2/8.6)
15.3.9.1 Attribute Type (RBP 0)
This field shall specify 8.

15.3.9.2 Attribute Subtype (RBP 4)

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

56


https://standardsiso.com/api/?name=f095a8ec9e1c76e114c9c661a6907b44

©ISO/IEC

15.3
This
15.3

.9.3 Attribute Length (RBP 5)
field shall specify 70.

.9.4 Extent Location (RBP 6)

ISO/MEC 13490-2: 1995 (E)

This field shall specify the logical block number of the first logical block of the extent in which an Additional Extended
Attribute Area (see 2/14.1.1 and 2/14.2.1) is recorded.

15.3
Thi
15.3
This

w

Localion field.
If the

If th
Addi

15.3
This
ident]

If the

If th
to 0.

15.3
This
Loca
If thg

If th
Impl

15.3

This
by th

If thq
If thg

identjified by the Offset of the Implementation Use Area field.

15.3
This

985 FExtentSize (RBP 1d)

field shall specify the size, in bytes, of the extent identified by the Extent Location field.

9.6 Offset of the Additional Standard Attribute Area (RBP 22)
field shall specify the relative byte offset of the first byte of an area recorded in the extent-identified by,

Additional Extended Attribute Area is recorded according to 2/14.2.1, this field shall be sgt {0 0 and shall be i

e Additional Extended Attribute Area is recorded according to 2/14.1.1, this field(shall specify the first
tional Standard Attribute Area (see 2/14.1.1).

9.7 Size of the Additional Standard Attribute Area (RBP 30)

field shall specify the size, in bytes, of the Additional Standard Attribute Area of the Additional Extended At
ified by the Extent Location field.

Additional Extended Attribute Area is recorded according to 2/14.2.1,/this field shall be set to 0 and shall be i
e Offset of the Additional Standard Attribute Area field is 0, the Size of the Additional Standard Attribute field

9.8 Offset of the Implementation Use Area (RBR 38)

field shall specify the relative byte offset of the first byte of an area recorded in the extent identified by
tion field.

Additional Extended Attribute Area is recorded according to 2/14.2.1, this field shall be set to 0 and shall be i

e Additional Extended Attribute Areais-tecorded according to 2/14.1.1, this field shall specify the first
ementation Use Area (see 2/14.1.1) in\the' Additional Extended Attribute Area.

9.9 Size of the Implementation Use Area (RBP 46)

field shall specify the size jn ‘bytes of the Implementation Use Area of the Additional Extended Attribute Arg
e Extent Location field.

Additional Extended Attribute Area is recorded according to 2/14.2.1, this field shall be set to 0 and shall be i
Additional Extended Attribute Area is recorded according to 2/14.1.1, this field shall specify the size in byte

L9.10 Offset of the Application Use Area (RBP 54)
field shall specify the relative byte offset of the first byte of an area recorded in the extent identified by

Loc

ion field.

the Extent

rnored.

byte of the

ribute Area

bnored.

shall be set

the Extent

rnored.

byte of the

a identified

rnored.

of the area

the Extent

If the Additional Extended Attribute Area is recorded according to 2/14.2.1, this field shall be set to 0 and shall be ignored.

If the Additional Extended Attribute Area is recorded according to 2/14.1.1, this field shall specify the first byte of the
Application Use Area (see 2/14.1.1) in the Additional Extended Attribute Area.

15.3

.9.11 Size of the Application Use Area (RBP 62)

This field shall specify the size in bytes of the Application Use Area of the Additional Extended Attribute Area identified by the
Extent Location field.

If the Additional Extended Attribute Area is recorded according to 2/14.2.1, this field shall be set to 0 and shall be ignored.

If the Additional Extended Attribute Area is recorded according to 2/14.1.1, this field shall specify the size in bytes of the area
identified by the Offset of the Application Use Area field.
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15.3.10 “MF” Extended Attribute

The “MF” extended attribute shall be used to identify all the file sections of the current file, except as specified in 2/13.1.1 and
2/13.5.1

If an “MF” extended attribute is present, the following fields in the Directory Record identifying this extended attribute shall
have the following values:

—  the Location of File Section (see 2/15.1.2) and the Volume Sequence Number fields (see 2/15.1.8) shall be set to 0.

— the Djta Length field (see 2/15.1.3) shall specify the sum of the lengths, in bytes, of the file sections describéd,py the
“MF”|extended attribute.

The “MF”’[extended attribute shall be recorded as specified in 2/15.3.10.1 or 2/15.3.10.2.

15.3.10.1| Short “MF” Extended Attribute format
A short form “MF” extended attribute shall be recorded in the format shown in table 2/45.

Table 45 - Short MF Extended Attribute format

RBP | Length Name Contents

0 4 Attribute Type Uint32,(M#1.5)=9
4 1 Attribute Subtype Uing8 (1/7.1.1)=1
5 1 Attribute Length (=A_L) | ¥int8 (1/7.1.1)

6 A_L-6 File Sections bytes

15.3.10.1.1 Attribute Type (RBP 0)
This field [shall specify 9.

15.3.10.1.2 Attribute Subtype (RBP 4)

This field [shall specify 1. All other values are reserved for future standardisation.
15.3.10.1.3 Attribute Length (=A_L) (RBP 5)

This field [shall specify the length, in bytes, of the entire extended attribute.
15.3.10.1.4 File Sections (RBP 6)

This field|shall contain a sequence of File/Section Records (see 2/15.5) recorded contiguously, starting at the first byte|of this
field and ¢nding at the last byte of this'ficld. The number of File Section Records recorded in this field shall be (A_L-6)/20.

15.3.10.2 Long “MF” Exténded Attribute format
A long fofm “MF” extended-aftribute shall be recorded in the format shown in table 2/46.

Table 46 - Long MF Extended Attribute format

RBP | Length Name Contents

0 4 Attribute Type Uint32 (1/7.1.5) =9
4 1 Attribute Subtype Uint8 (I77.T.T) =1

5 1 Attribute Length Uint8 (1/7.1.1) = 255
6 8 Actual Length (=A_L) | Uint32BOTH (2/8.6)
14 A_L-14 File Sections bytes

15.3.10.2.1 Attribute Type (RBP 0)
This field shall specify 9.

15.3.10.2.2 Attribute Subtype (RBP 4)

This field shall specify 1. All other values are reserved for future standardisation.
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15.3.10.2.3 Attribute Length (RBP 5)

This

field shall specify 255.

15.3.10.2.4 Actual Length (=A_L) (RBP 6)

This

field shall specify the length, in bytes, of the entire extended attribute.

15.3.10.2.5 File Sections (RBP 14)

This

field

The
The

15.3.11.1 Attribute Type (RBP'0)
This|field shall specify 10.

15.3.11.2 Attribute Subtype (RBP 4)

Thi

o

If the numberiinthis field is 36, the length of the “UX” extended attribute shall be 36 and the Major Device Ident

Min
exte

s|field shall specify 1.*AlVother values are reserved for future standardisation.

15.3.11.3 Attribute Length (RBP 5)
This|field shall specify the length of the “UX” extended attribute.

2: 1995 (E)

Held-shall t f Eile-Secti R A( ’)Il<<\ ded t 1 tart] t the first i
eld chall contain o segueneceo He - Section-Records (see recorded—con 1gnr\nc y-starting a e-firs bytﬁ of this

‘UX” extended attribute shall specify certain information for the current file as specified in ISO/IEC 9945-1.

‘UX” extended attribute shall be recorded in the format shown in table 2/47.

Table 47 - UX Extended Attribute format

RBP Length Name Contents

0 4 Attribute Type Uing32/41/7.1.5) =10
4 1 Attribute Subtype Uintg (1/7.1.1) =1

5 1 Attribute Length Uint8 (1/7.1.1)

6 2 Permissions Uint16 (1/7.1.3)

8 4 File Type Uint 16BOTH (2/8.3)
12 8 File Links Uint32BOTH (2/8.6)
20 8 Uid Uint32BOTH (2/8.6)
28 8 Gid Uint32BOTH (2/8.6)
36 8 Major Device Identification | Uint32EOTH (2/8.6)
44 8 Minor Device Identification | Uint32BOTH (2/8.6)

br Device Identification fields shall not be present. Otherwise, the number in this field shall be 52, the length

and ending at the last byte of this field. The number of Flle Sect1on Records recorded in this field shall be (A~IL-14)/20.
15.3{11 “UX” Extended Attribute

fication and
of the “UX”

hded attribute shall be 52, and the Major Device Identification and Minor Device Identification fields shall be present.

15.3.11.4 Permissions (RBP 6)

This field shall specify the access allowed to the file for certain classes of users as follows:

The

If the user's user ID is the same as the Uid field, then bits 6-11 shall apply.
Otherwise, if the user's group ID is the same as the Gid field, then bits 3-5 and 9-11 shall apply.
Otherwise, bits 0-2 and 9-11 shall apply.

allowed access for the file is shown in table 2/48.
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Table 48 - File Mode interpretation

Bit Interpretation

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

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

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

3 Group: If set to ZERO, shall mean that the user may not execute the file; If set to ONE; shallimean thaf
the user may execute the file.

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

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

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

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

8 Owner: If set to ZERO, shall mean that the user may notread the file; If set to ONE; shall mean that the
user may read the file.

9 Setuid: This bit shall be interpreted as the S_ISUID bit as specified in ISO/IEC 9945-1.

10 Setgid: This bit shall be interpreted as the ST SGID bit as specified in ISO/IEC 9945-1.

11 Sticky: This bit shall be interpreted asithe C_ISVTX bit as specified in ISO/IEC 9945-1.

12-I15 Reserved: Shall be set to ZERO.

NOTE 63 — File access schemes are subject to agreement between the originator and the recipient of the medium as the meanings of both user IDs ahd group
IDs are impjementation dependent; indeed, the permission and file access models of the receiving and originating systems may be incompatible.

The question of how to interpret permissipns on systems which do not support user IDs and group IDs is outside the scope of this part of ISO/IEC 13490.
However, if a system uses the Uid, Gid and Permissions fields, it is recommended that such systems use and set all three (owner, group, other) sets of
permissiong It is also recommended.that-the Uid, Gid and Permissions fields be mapped to the appropriate fields in the implementation.

15.3.11.5 File Type (RBP 8)
This field shall specify;the type of the file as shown in table 2/49.

60


https://standardsiso.com/api/?name=f095a8ec9e1c76e114c9c661a6907b44

©ISO/IEC ISO/TEC 13490-2: 1995 (E)

Table 49 - File Type interpretation

Number Interpretation

0 Shall mean that the interpretation of the file is not specified by this field.

1 Shall mean that the file shall be interpreted as a sequence of bytes, each of which may be randomly
accessed

Y Shall mean that the file 1s a block special device file as specified by ISO/IEC 9945-1

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

a3 Shall mean that the file is a FIFO file as specified by ISO/IEC 9945-1

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

H-65 535 Reserved for future standardisation

If any of bits 1, 2, 3, and 6 of the File Flags field in the Directory Record identifying this extended attribute is ONE, or if this
extepded attribute is associated with a Path Table Record, this field shall be sét to 0. If the number in this field i3 O or 1, the
interpretation of the contents of the file shall be subject to agreement between the originator and recipient of the medium

15.3.11.6 File Links (RBP 12)

This|field may be used to specify the number of files described by the directory hierarchy in which the current file [is described
that jdentify all of the same file sections constituting the current!file. This number in this field shall be 1 if no syich files are
specified.

15.3.11.7 Uid (RBP 20)
Thi

-

—_

s|field shall specify the user ID of the owner of the file:

NOTE 64 — Originating systems that do not support the notion of user IDs will probably use an arbitrary user ID (and group ID). For vatious historical
reasofs, it is recommended such systems do not choose O for these Ids.

15.3.11.8 Gid (RBP 28)
This|field shall specify the group ID of the owner of the file.
15.3.11.9 Major Device Identification (RBP 36)

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

15.3.11.10 Minor Device Identification (RBP 44)

This| field may be uséd to specify a device. The contents of this field shall be subject to agreement between the otfiginator and
recipient of the medium.

15.3.12 “XR¥/Extended Attribute
The [*XR’'extended attribute identifies a previously recorded Directory Record.

NOTE 65 >— The “XR” extended attribute is intended to identify:

—  An ISO 9660 format Directory Record that may have some attributes recorded in an associated ISO 9660 Extended Attribute Record that are not
identified by the Directory Record associated with the “XR” extended attribute.

—  An earlier recorded Directory Record for the file that may have different values for and/or a different set of extended attributes than the Directory Record
associated with the “XR” extended attribute.

15.3.12.1 Interpretation of ISO 9660 Extended Attribute Records
If the “XR” extended attribute identifies a Directory Record that has the Version bit of the File Flags field (see 2/15.1.5) set to
ONE, the identified Directory Record shall be interpreted according to 2/15.1.

If the “XR” extended attribute identifies a Directory Record that has the Version bit of the File Flags field (see 2/15.1.5) setto
ZERO, the identified Directory Record shall be interpreted according to clause 9.1 of ISO 9660. If the identified Directory
Record specifies that an Extended Attribute Record (see clause 9.5 of ISO 9660) is recorded for the file, the fields of the
Extended Attribute Record shall be interpreted as specified in clause 9.5 of ISO 9660 except as follows:
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—  The Owner Identification field shall be interpreted according to 2/15.3.4.4.
—  The Group Identification field shall be interpreted according to 2/15.3.4.5.
—  The Permissions field shall be interpreted according to 2/15.3.4.6.

NOTE 66 —This assures a consistent interpretation of these three fields for both types of directories that may be included in an ISO/IEC 13490-2
directory hierarchy.

An “XR” gxtended atmibute shatl be recorded i the formmat strowm i tabte 2756

Table 50 - XR Extended Attribute format

RBP | Length Name Contents

0 4 Attribute Type Uint32 (1/7.1.5) =11
4 1 Attribute Subtype Uint8 (1/7.1.1) =1

5 1 Attribute Length Uint8 (1/7.141)='32
6 1 Flag Uint8 (I/NMt.1)

7 1 Reserved #00 byte

8 4 Directory Record Length Uint16BOTH (2/8.3)
12 4 Volume Sequence Number Uint16BOTH (2/8.3)
16 8 Location of the Directory Record | Uint32BOTH (2/8.6)
24 8 Offset of the Directory Record Uint32BOTH (2/8.6)

15.3.12.2 Attribute Type (RBP 0)
This field|shall specify 11.

15.3.12.3 Attribute Subtype (RBP 4)

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

15.3.12.4 Attribute Length (RBP 5)
This field|shall specify 32.

15.3.12.5 Flag (RBP 6)
This field| shall be interpreted as shown in table 2/51.

Table 51 - Flag interpretation

Bit Interpretation

0 Attribute: If set to ZERO, shall mean that the Directory Record identifying the “XR” extended attribfite
identifies all of the attributes identified by the Directory Record identified by the Offset of fhe
Direciory Record field in the “XR” extended attribute.

If set to ONE, shall mean that the Directory Record identifying the XK extended attribute need not
identify all such attributes.

1-7 Reserved for future standardisation and shall be set to ZERO.

15.3.12.6 Reserved (RBP 7)

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

15.3.12.7 Directory Record Length (RBP 8)

This field shall specify the length, in bytes, of the Directory Record identified by the Location of Directory Record field.
15.3.12.8 Volume Sequence Number (RBP 12)

This field shall specify the volume sequence number of the volume on which the Directory Record identified by the Location of
Directory Record field is recorded.
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15.3.12.9 Location of the Directory Record (RBP 16)

This field shall specify the logical block number of the logical block of the volume identified by the Volume Sequence Number

field in which the first byte of the identified Directory Record is recorded.
15.3.12.10 Offset of the Directory Record (RBP 24)

This field shall specify the start of the identified Directory Record as a byte offset from the start of the logical block identified

by the Location of Directory Record field.

15.3{13 “SU” Extended Attribute
The {SU” extended attribute shall be recorded as specified in 2/15.3.13.1 or 2/15.3.13.2.

15.3{13.1 Short “SU” Extended Attribute format
A short form “SU” extended attribute shall be recorded in the format shown in table 2/52.

Table 52 - Short SU Extended Attribute format

RBP Length Name Contents

0 4 Attribute Type Uint32 (T£7.1.5) =2 048
4 1 Adttribute Subtype Uing8(1/7.1.1) =1

5 1 Attribute Length (=A_L) yirts (1/7.1.1)

6 ’ 32 Immplementation Identifier) vregid (1/7.4)

38 A_L-38 Implementation Use bytes

15.3.13.1.1 Attribute Type (RBP 0)
This|field shall specify 2 048.

15.3.13.1.2 Attribute Subtype (RBP 4)
Thi

=

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

15.3.13.1.3 Attribute Length (=A_L).(RBP 5)
Thi

=t

s|field shall specify the length, in bytes| of the entire extended attribute.
15.3.13.1.4 Implementation Identifier (RBF 6}

Thig field shall spzcify an identification of an impicmentation which can recognise and act upon the con

tents of the

Implementation Use field. If this“field contains all #00 bytes, then no such implementation is identified. The scope of this

reglid (1/7.4) includes the-contents of the descriptors that specify the contents and attributes of the current file.
15.3.13.1.5 Implementation Use (RBP 38)

This field shall be réserved for implementation use. The interpretation of the contents of this field is not specified b
ISO[IEC 13490.

15.3.13.2 <Eong “SU” Extended Attribute format
A ldng form “SU” extended attribute shall be recorded in the format shown in table 2/53.

y this part of
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Table 53 - Long SU Extended Attribute format

OISO/IEC

RBP | Length Name Contents

0 4 Attribute Type Uint32 (1/7.1.5) =2 048
4 1 Attribute Subtype Uint8 (1/7.1.1)=1

5 1 Attribute Length Uint8 (1/7.1.1) = 255

6 8 Actual Length (=A_L) Uint32BOTH (2/8.6)

14 32 Implementation Identifier | regid (1/7.4)

46 A_L-46 Implementation Use bytes

15.3.13.211 Attribute Type (RBP 0)

This field

bhall specify 2 048.

15.3.13.2,2 Attribute Subtype (RBP 4)

This field

bhall specify 1. All other values are reserved for future standardisation.

15.3.13.2.3 Attribute Length (RBP 5)

This field

shall specify 255.

15.3.13.2.4 Actual Length (=A_L) (RBP 6)

This field

Khall specify the length, in bytes, of the entire extended attribute.

15.3.13.2.5 Implementation Identifier (RBP 14)

This field shall specify an identification of an implementation\which can recognise and act upon the contents
Implementation Use field. If this field contains all #00 bytes, theti no such implementation is identified. The scope

regid (1

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

15.3.13.2.6 Implementation Use (RBP 46)

This field

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

ISO/IEC 13490.

15.3.14
The “AU

“AU” Extended Attribute
extended attribute shall be recorded as specified in 2/15.3.14.1 or 2/15.3.14.2.

15.3.14.1 Short “AU” Extended Attribute format
A short form “AU” extended attribute shall be recorded in the format shown in table 2/54.

This field

Table 54 - Short AU Extended Attribute format

bf the
bf this

bart of

RBP | Length Name Contents
0 4 Attribute Type Uint32 (1/7.1.5) = 65 536
4 1 Attribute Subtype Uint8 (1/7.1.1) =1
5 1 Attribute temgth(=A—L)—ToTmte<(t/7+ 1
6 32 Application Identifier regid (1/7.4)
38 A_L-38 Application Use bytes

15.3.14.1.1 Attribute Type (RBP 0)

shall specify 65 536.

15.3.14.1.2 Attribute Subtype (RBP 4)

This field

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

15.3.14.1.3 Attribute Length (=A_L) (RBP 5)

This field
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15.3.14.1.4 Application Identifier (RBP 6)

This field shall specify an identification of an application which can recognise and act upon the contents of the Application Use
field. If this field contains all #00 bytes, then no such application is identified. The scope of this regid (1/7.4) includes the
contents of the descriptors that specify the contents and attributes of the current file.

15.3.14.1.5 Application Use (RBP 38)
This field shall be reserved for application use. The interpretation of the contents of this field is not specified by this part of

ISO/TEC 13490-2: 1995 (E)

ISO/

e 400
LIOC TO97U.

15.3.14.2 Long “AU” Extended Attribute format

Alo

hg form “AU” extended attribute shall be recorded in the format shown in table 2/55.

Table 55 - Long AU Extended Attribute format

RBP Length Name Contents

0 4 Attribute Type Uint32 (1/7.1,5).=)65 536
4 1 Attribute Subtype Uint8 (/71 =1

5 1 Attribute Length Uint 8 (I/7.1.1) = 255

6 8 Actual Length (=A_L) | Uint32BOTH (2/8.6)

14 32 Application Identifier | xegid (1/7.4)

46 A_L-46 Application Use bytes

15.3.14.2.1 Attribute Type (RBP 0)

This|
15.3
This
15.3

=

field shall specify 65 536.
.14.2.2 Attribute Subtype (RBP 4)

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

.14.2.3 Attribute Length (RBP 5)

Thig| field shall specify 255.

15.3
This|
15.3
Thig
field
cont
15.3
Thi{
1SO

=1

.14.2.4 Actual Length (=A_L) (RBP 6)
field shall specify the length, in bytes, of the entire extended attribute.

.14.2.5 ApplicationIdentifier (RBP 14)

field shall specify an identification of an application which can recognise and act upon the contents of the Apy
. If this field contains all #00 bytes, then no such application is identified. The scope of this regid (1/7.4)
ents of the descriptors that specify the contents and attributes of the current file.

.14.2.6 _Application Use (RBP 46)

field shall be reserved for application use. The interpretation of the contents of this field is not specified by
[TEC:13490.

15.

lication Use
includes the

this part of

i -Path (‘nmpnnent

A Path Component shall be recorded in the format shown in table 2/56.
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Table 56 - Path Component format

O/IEC

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

15.4.1 dComponent Type (RBP 0)

This field shall

specify the component type as shown in table 2/57.

Table 57 - Component interpretation

Type Interpretation

0 Reserved for future standardisation.

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

2 The component specifies the root directory of the directory hi€rarchy of which the predecessor of the
first component in the pathname is a member.

The component specifies the parent directory of the predecessor component.

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

5 The component identifies an object, either a file‘or .. directory or an alias, specified by a descriptor of
the directory identified by the predecessor ¢emponent, such that the contents of the File Identifier field
of that directory descriptor is identical to-the'contents of the Component Identifier field.

6-235 Reserved for future standardisation.

15.4.2 Length of Component Identifier (= L._CI) (RBP 1)

If the Component Type field contains 1 or 5,ithis field shall specify the length, in bytes, of the Component Identifier field.|If the
Componentt Type field contains 5, L_CI shall be greater than 0. If the Component Type field does not contain 1 or 5, thi$ field

shall contajin O.

15.4.3 (omponent File Version Number (RBP 2)

This field shall

specify the file"version number (see 2/13.7.2) of the component as follows.

If the nurrﬂ?er in this fields.0, then the highest file version number of any instance of the entity identified by the Component

Identifier

eld (see 2/15;4:4) is identified.

If the numnjber in this field is in the range 1 to 32 767 inclusive, this field shall specify the file version number of the
identified py the\Component Identifier field (see 2/15.4.4). The numbers 32 768 to 65 535 inclusive are reserved for

standardisation.

entity
future

If the the entity identified by the Component Identifier field (see 2/15.4.4) is a directory, then the value of this field shall be 0.

NOTE 67 — This allows versions of files and aliases to be specified in recorded pathnames.

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

15.5 File Section Record
A File Section Record shall be recorded as shown in table 2/58.
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15.5J1 Volume Sequence Number (RBP 0)

This
ident
15.5
This
field

If thg value of this field is #FFFFFFFF, the value in the File Unit Size and Interleave/Gap fields of the Direct

ident
Reco|
not b

15.5
This

16
This

speciffying the most restrictions required to record the file set'according to the specifications of this part of ISO/IEC
16.1 Level 1

Atle

- 4

1

The number in any Length of File Identifierfield and any Length of Component Identifier field shall not exceed

Table 58 - File Section Record format

RBP | Length Name Contents
0 4 Volume Sequence Number | Uint16BOTH (2/8.3)
4 8 Location of Extent Uint32BOTH (2/8.6)
12 8 Data Length Uint32BOTH (2/8.6)

field shall specify the ordinal number of the volume in the Volume Set on which the extent containing)the
fied by the File Section Record..

2 Location of Extent (RBP 4)

Feld shall specify the logical block number of the logical block on the volume identified by the’Volume Sequer
ht which the first byte of the file section identified by the File Section Record.

fying the “MF” extended attribute identifying this File Section Record shall be 0, the\Data Length field in this ]

e recorded.

3 Data Length (RBP 12)
field shall specify the lerzily, in bytes, of the file section identified by this File Section Record.

Levels of medium interchange
part of ISO/IEC 13490 specifies four nested levels ofxmedium interchange. The level of a file set shall b

vel 1, the following restrictions shall apply:

ileid-characters shall be a sequenee of d-charac:crs (see 1/7.2), excluding SPACE, COMMA, FULL STOP and
BOLIDUS characters except as\part of a code extension character (see 1/7.2.9.1).

[Directory File Identifier]{

<fileid-characters>1+8

Figure 11 - Level 1 directory file identifier schema

A Fileddentifier for a file other than a directory shall conform to the schema shown in figure 2/12.

ISO/IEC 13490-2: 1995 (E)

file section

1ce Number

pry Record
File Section

rd shall contain the size of the file section, and the file section shall be treated-as-if it consisted of all #00 bytes, and shall

e that level
13490.

12.

\ File Identifier (see 2/13.7.1) for a directory shall conform to the schema shown in figure 2/11. A sequence of

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

<FULL STOP character>

ul < 1 . O
LN S s S W S Y § § @ B By @ | R U w8 N vy g )

<fileid-characters>0+8
<FULL STOP character>

<fileid-characters>1+3

Figure 12 - Level 1 nondirectory file identifier schema

—  Ther¢ shall not be more than Directory Record in a directory with the same-Cdntents in the File Identifier field.
—  The Jength, in bytes, of a resolved pathname (see 2/13.4.1) shall not exceed 64.

—  The length of a Directory Record shall not exceed 255 bytes.

— The length of a Path Table Record shall not exceed 255 bytes,

—  Each|file shall consist of only one file section.

— A volume set shall consist of one volume.

-~ The Alias and Multi-Extent bit in the File Flags'field (see 2/15.1.5) of each Directory Record shall be ZERO.
— A filg section shall not be recorded in interleaved mode (see 2/13.5.1.5.1).

—  The gepth of a directory hierarchy (see'2/13.1.4) shall not exceed 8.
NOTES

68 — For many systems, there are certain, file identifiers which will cause problems during interchange. For maximum interchange, the following file
identifiers should not be used

AUX CLOCK$ COMn CON LPTm NUL PRN
where n is ¢ne of the four chafacters DIGITs ONE to FOUR and m is one of the three characters DIGITs ONE to THREE.

69 — The [restriction on~theé maximum size of resolved pathnames may be difficult to enforce incrementally. For example, changing a directofy's name

requires, in| principle, ‘checking all pathnames including that directory. It may be simpler to check this restriction as a separate processing ste prior to
interchange|

16.2 Ilevel'2
At level 2, the following restrictions shall apply:

—  The number in any Length of File Identifier field and any Length of Component Identifier field shall not exceed 12.

— A File Identifier (see 2/13.7.1) for a directory shall conform to the schema shown in figure 2/13 . A sequence of fileid-
characters shall be a sequence of d-characters (see 1/7.2), excluding SPACE, COMMA, FULL STOP and REVERSE
SOLIDUS characters except as part of a code extension character (see 1/7.2.9.1).

[Directory File Identifier for a directory]{

<fileid-characters>1+8

Figure 13 - Level 2 directory file identifier schema
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NOT]

70 —+ For many systems, there are certain file identifiers which will cause problems during interchange. For maximum interchange, th
identfiers should not be used

wher¢ n is one of the four character{ DIGITs ONE to FOUR and m is one of the three characters DIGITs ONE to THREE.

71 -} The restriction on the-maximum size of resolved pathnames may be difficult to enforce incrementally. For example, changing a d
requifes, in principle, checking all pathnames including that directory. It may be simpler to check this restriction as a separate processif

inter
16.
Atl

16.
Atl

A File Identifier for a file other than a directory shall conform to the schema shown in figure 2/14 .
[Nondirectory File Identifier]{
<fileid-characters>1+8
I{

<fileid-characters>1+8

LIT T

ISO/MTEC 13490-2: 1995 (E)

QILAD h) .
UL o 1LULD ClIAdLl AaCULTL

<fileid-characters>0+3

<fileid-characters>0+8
<FULL STOP character>

<fileid-characters>1+3

Figure 14 - Level 2 nondirectory file identifier schema

There shall not be more than Directory Record in a directory with the same contents in the File Identifier field.
The length of a resolved pathname (see 2/13.4.1) shall not exceed 64.

A volume set shall consist of one volume.

The Alias bit in the File Flags field (see 2/15.1.5) of each Directory Record shall be ZERO.

A file section shall not be recorded in interleaved mode (see 2/13.5.1.5.1).

The depth of a directory hierarchy (see 2/13(1.4) shall not exceed 8.

2]

S

AUX CLOCKS$ COMn CON LPTm NUL PRN

¢hange.

B Level3
bvel 3, the-following restrictions shall apply:

A~volume set shall consist of one volume.

following file

irectory's name
g step prior to

A file section shall not be recorded in interleaved mode (see 2/13.5.1.5.1).

4 Level 4

evel 4, no restrictions shall apply.

69


https://standardsiso.com/api/?name=f095a8ec9e1c76e114c9c661a6907b44

ISO/TEC 13490-2: 1995 (E) ©IS

Section 3: Requirements for systems for volume and file structure

17 Requirements for the description of systems

O/IEC

This part of ISO/IEC 13490 specifies that certain information shall be communicated between a user and an implementation.

Each implementation that conforms to this part of ISO/IEC 13490 shall have a description that identifies the means by
the user may supply or obtain such information.

NOTE 72

implementatjon might support two interfaces: a preferred, convenient interface which might vet user input, and a deprecated low level interface whic|
any input sp¢cified by this part of ISO/IEC 13490.

18 Requirements for an originating system
18.1 Ggeneral

The implefmentation shall be capable of recording a set of files, and all descriptors as specified in this part of ISO/IEC
on a volume set according to one of the medium interchange levels specified in 2/16.

The implefmentation shall be capable of recording a list of character sets (see 1/7.2.11) in which the bit for Character Se
CS2 shall pe set to ONE.

If the user specifies a volume without specifying which volume identification to use, then the implementation shall
volume identification in the Primary Volume Descriptor of the prevailing Volume Descriptor of the prevailing V
Descriptoy Set of the volume.

If any information in the scope of a regid (see 1/7.4) is modified and the, implementation cannot ensure that the infor]
recorded within the scope of that regid still conforms to the agreement.implied by the identification in that regid, tk
implementation shall set the Dirty bit of the Flags field of that regid to ONE and should not alter the Identifier field
regid (pee 2/18.2.3).

is identified in a File Set Descriptor and the file se¥identified is modified and the implementation cannot ensy

18.2 andatory access by user

18.2.1 Files

The implejmentation shall obtain from the user the information that constitutes the set of files to be recorded.
18.2.2 File set

which

ple, an
h allows

13490,

t Type

se the
olume

mation
en the
of that

re that
it (see

which

specifies a volume set without specifying which file set to use, then the implementation shall use the file set

identified by the File Sef\Descriptor having File Set De«.riptor Sequence Number 1 in the prevailing File System Descriptor Set

The implgmentation shall allow the user to supply the information that is to be recorded in each of the following deﬂcriptor

ﬁelds, and-shall enp}‘)]y the information for a field if the user does- not eupply it

Primary Volume Descriptor
—  Descriptor Character Set
— Volume Identifier
—  Volume Set Identifier
— Volume Set Size
—  Volume Sequence Number

—  Control Flags
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