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of information technology, ISO and IEC have established a joint technical committee, ISO/IH
al Standards adopted by the joint technical committee are circulated to national bodies for voting. &
al Standard requires-approval by at least 75% of the national bodies casting a vote.

al Standard ISO/IEC 13490-2 was prepared by the European Association for Standardizing
ation Systems, ECMA, (as. EEMA-168) and was adopted, under a special “fast-track procedure” b
ISO/IEC JTC 1, Information‘technology, in parallel with its approval by national bodies of ISO and

3490 consists of the following pafts; under the general title Information technology — Volume and,
and write-once compact disk media for-information interchange
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Introduction

ISO/IEC 13490 can be used for both CD-ROM and CD-WO media for interchanging files. ISO/IEC 13490 is an enhancement
of ISO 9660 foi - applications that has eliminated several resictions and performaince problems o 0.

ISO/IEC 13346 ‘and~ISO/IEC 13490 follow the same volume and file structure framework. ISO/IEC 13490 has common

definitions withl ISO/TEC 13346 regarding volume and boot block recognition, file attributes, registration procedures|and record
structure.

ISO/EC 1349( is published’intwo parts. Part 1 - General - specifies references, definitions, notations and basic structures used
in the other palt. Part 2 - Volunpieyand File Structure - specifies how to record various volume-related entities such [as volumes
and volume set$, and how to record and interpret files, both file data and file attributes, and file hierarchies within a yolume 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/IEC|13490 specifiesza format and associated system requirements for volume and boot block recognition,| volume structure,
file structure and record gtructure for the interchange of information between users of information processing systems using

CD-WO |(a write-once compact disk medium), hybrid CD-WO (a write-once compact disk with a read-only area) and CD-ROM
disks.

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

The volume and boot block recognitioni3specified in ISO/IEC 13346-2 The record siructure is specified in I$O/IEC 13346-5.
NOTE 2 — A volume set may be recorded that is in €enformance with both ISO 9660 and ISO/IEC 13490. ISO/IEC 13490 is an enhancement of ISO 9660.

ISO/IEC 13490 allows greater information interchange using CD-ROM. In addition, it supports incremental recording and updating of|information stored on
a CD-WO (isk. Under certain restrictions (see 2/B.2.1), all/0fy the files may be read by both a receiving system conforming to ISO 9460 and by a receiving
system conforming to ISO/IEC 13490.
This partlof ISO/IEC 13490 specifies a format and asseCiated system requirements for volume and file structufe by specifying:
— the gttributes of a volume and the descriptors recordedOn,it;
— the 1elationship among volumes of a volume set;

— the dttributes of a partition of a volume;

— the placement of files;

— the {ttributes of the files;

-  the :[lationship among files of a file set;

— the relationship among file sets of a volume set;

— levels of medium interchange;

- req\ju'ements for the processes which are provided within information processing systems, tp enable fnformation to be
intefchanged between different systems; for this purpose it specifies the functions to be provided>within pystems which are
intended to originate or receive media which conform to this part of ISO/IEC 13490.

2 Parts references

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.

3.1 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
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.

©ISO/IEC

specified in

6.

—  For the purposes of ISO/IEC 13346-2, the initial sector (see R2/3.1) of the volume shall be sector number 0 of the volume

as specifiedin2/9.1.1 1

3.2 Output
This part of ISQ/IEC 13490 specifies the following which may be used by other standards or parts:

— A volume §pace for avolume (see 2/9.1.4).

— A volume det of one or mote volumes (see 2/9.2).

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

—  Sessions (sge 2/9.1.3).

—  Logical blqcks of a fixed size for a volume set:(see 2/9.1.4.1).
—  The size of a logical block.

— Attributes pf a volume.

—  Attributes pf a volume partition.

—  Data space of a file (see 2/13.5.2).

—  Attributes pf a file.

—  Attributes pf a directory.

—  Attributes pf a directory hierarchy.

4.1 Conformance of a medium

A medium shdll be in conformance with ISO/IEC 13490 when it conforms to a standard for.fecording (see 1/5{13) and all
information re¢orded 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€.13346, and
medium interchange (see R2/10 and 2/16) to which the contents of the medium conform

4.2 Confo

An information

ance of an information processing system

the levels of

ISO/IEC 13490, ISO/IEC 13346-2 and ISO/IEC 13346-5, or in ISO/IEC 13490 and ISO/IEC 13346-2 either for an originating
system (see R2/12, 2/18 and R5/11) or for a receiving system (see R2/13, 2/19 and R5/12) or for both types of 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/IEC 10646-1:1993, Information technology — Universal Multiple-Octet Coded Character Set (UCS) — Part I:
Architecture and Basic Multilingual Plane.

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

ISO/IEC [13346-4/1995, Information technology — Volume and file structure of write-once and rewritaple media using
non-sequdntial recording for information interchange — Part 4: File structure.

ISO/IEC [13346-5:1995,7 Information technology — Volume and file structure of write-once and rewritable media using
non-sequdntial recording fordgnformation 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 — Part V- General.

ISO/IEC 13800, Information technology/— Procedure for the registration of identifiers and attributes for| volume and file
structure.

IEC 908:1987, Compact disc digital audio systen.

For the purposes of this part of ISO/IEC 13490, the defimtions given in ISO/IEC 13490-1 (see 1/5), aphd the following
definitionp apply.

6.1 file pet: A collection of files and directories.

6 Defi%litions

6.2 group ID: An identification of a group of users.
6.3 logital block: The unit of allocation of a volume set.

6.4 usen ID: An identification of a user.

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

8 Basig types
In additiop 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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8.3 16-Bit unsigned numerical values with both byte orders

©ISO/IEC

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 — For exdmple, the decimal number 305 419 896 has #12345678 as its hexadecimal representation and shall be recorded as #12 #34 #3

8.5 32-Bits

An Int32MSB
in a four-byte fj

NOTE 7 — For exdmple, the decimal/niumber -559 038 737 has #DEADBEEF as its hexadecimal representation and shall be recorded as #DE #4

8.6 32-Bitu

A Uint32BOT
#wx #uv #st #st

NOTE 8 — For exfmple, the decimal number 305 4197896 has #12345678 as its hexadecimal representation and shall be recorded as #78 #56

#34 #56 #78.

8.7 Volume
Volume structul

8.7.1 Structure Type (BP 0)

This field shall

gnéd numerical values with most significant byte first

value, /fepresented in two's complement form by the hexadecimal representation #stuvwxyz, shall b
eld as #st#av #wx #yz.

nsigned numerical values with both byte orders

H value, represented by/the hexadecimal representation #stuvwxyz, shall be recorded in a eight-byte
#uv #wx #yz.

structure descriptor format
re descriptors specified in this part of ISO/IEC 13490 shall be recorded in the format shown in table

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 Uintsg (1/7.1.1) =2
7 2041 Structure Data bytes

specify an identification of the descriptor type. Type O shall specify that‘the format of this descr

6 #78.

e recorded

AD #BE #EF.

ield as #yz

#34 #12 #12

iptor is not

specified by this part of ISO/IEC 13490. Types 1-6 and 255 are specified as shown in table 2/27 All other types are feserved for

future standard

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

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 Sector numbers

Each sector of hall be identified by a unigue sector number. Sector numbers shall be consecutive integers assigned in
an ascending sefjuence, in the order of ascending physical address of the volume as specified in the standard for recprding (see
1/5.13). Sector ntmber O shall be assigned to the sector having the lowest physical address of the volume as specified in the
standard for recprding/

9.1.1.2 Data [space of-alsector

The first 27 bytes of a sectori-Where n is the largest integer greater than O such that 2" is less than or equal to the|number of
bytes in the secfor (see 1/5.12), shall be referred to as the data space of the sector. The length of the data space of a pector 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 py this part
of ISO/IEC 134090.

9.1.1.3 Data|sector

A data sector shall be a sector that is specified-ir the standard for recording as available for recording information specified by
this part of ISO{IEC 13490.

9.1.1.4 Unreforded sectors

A sector is unrecorded if the standard for recording allews detection that a sector has been unrecorded and if that sector is
unrecorded. Anly unrecorded sector shall be interpreted as coritdining all #00 bytes.

9.1.2 Track

The sectors of p volume shall be organised into one or more track§/’A.track shall be a sequence of one or more pectors, the
sector numbers |of which form a continuous ascending sequence. No sector'shall belong to more than one track.

NOTE 9 — There fnay 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 track of 4 volume shall be identified by a unique number. Track numbers shallybe consecutive integers ass|gned in an
ascending sequgnce starting with 1. Track number 1 shall be assigned to the track having sector number O as the fifst, or only,
constituent sector. The numbering shall continue through successive tracks, each of which begins with a sector havipg a greater
sector number fhan that of the last sector constituting the previous track of the volume. The track having the greatgst assigned
track number of a volume shall be the last track of the volume.

9.1.2.2 Data|track

Data tracks areltracks that are designated to contain data sectors having the attributes specified in 2/A.1.

9.1.2.2.1 Regording mode of a data track

A data track shiall be assigned to be recorded in either incremental mode (see 2/A.2) or track-at-once mode (see 2/4.3). A data
track assigned to be recorded in incremental mode shall be assigned to contain either a sequence of variable-length packets (see
2/9.1.2.2.1.2), or a sequence of fixed-length packets (see 2/9.1.2.2.1.1).

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.

9.1.3 Session

The track{ of a volume shall be organised 1nto one or more sessions as speciiied by the standard for recording. A session shall
be a sequdice. of one or more tracks, the track numbers of which form a continuous ascending sequence.

Each session of4a/yolume shall have an assigned session number. Session numbers shall be consecutive integefs assigned in an
ascending|sequence starting with 1. Session number 1 shall be assigned to the session having track number [l as the first, or
only, congtituent track! Fhe numbering shall continue through successive sessions, each of which begins with|the track having
the next gfeater track number than that of the last track constituting the previous session of the volume.

The sessidn having the greate§t assigned session number of a volume shall be the last session of the volume.

9.1.4 Vg@lume space

The set off all sectors in a volume whoséssector numbers are less than or equal to the sector number of the last [sector of the last
track of thle volume shall be referred to"as the volume space of the volume. The information on a volume shalll be recorded in
the set of|all data sectors of the volume space. The bytes in the volume space shall be numbered with conpecutive integers
assigned ip an ascending sequence starting with 0. Let s be the number of bytes in the data space of a sector; then byte b of the
volume space is byte rem(b, s) of sector ip(b/s).

NOTE 10 —} Sectors not identified as being data sectors (see 2/971.1.3) are nevertheless part of the volume space. Thus, not necessarjly all of the volume
space can be] used for recording information specified by this part of ISQ/IEC 13490.

9.1.4.1 Logical block

The volume space shall be organised into logical blocks of equal’length. The length of a logical block shall be peferred to as the
logical blgck size and shall be 2" bytes, where n is an integer greatet than or equal to 9, such that the logical [block size is not
greater thén the length of the data space of any sector in any volume”of the volume set (see 2/9.2). The logikal blocks in the
volume space shall be numbered with consecutive integers assigned in @n,ascending sequence starting with . Let Ibs be the
number of bytes in a logical block, then logical block number Ibn of the volume space begins at byte Ibn X Ips of the volume
space. The logical block size of each volume in a volume set shall be the same:

NOTE 11 — A logical block ends in the same sector in which it begins.
9.1.4.2 Extent

An extenf shall be a set of logical blocks, the logical block numbers of which form a ¢ontinuous ascendinlg sequence. The
address, o location, of an extent is the address of the first logical block in the sequence. An extent shall end in the same track in
which it begins.

9.1.4.3 Nolume partition

A volumg partition shall be recorded over an extent. The first logical block of the extent shall have alogidal block number
which is the } 3 e-sec a ains—thelogi e—identification—and attributes of a
volume partition shall be recorded in a Volume Partition Descriptor (see 2/10.3). The interpretation of the contents of a volume
partition is not specified 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 the sectors 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 seqtors, of the volume recognition space shall be designated as the reserved session area. This part ¢f ISO/IEC
13490 does not|specify the interpretation of any information recorded in the reserved session area.

9.1.7 Volume recognition sequence

At least one (D-WO Extended Area shall be recorded in each volume recognition sequence (see R2/8.3.1) of a volume
according to th¢ schema shown’in figure 2/1 .

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

[CD-WO Extegnded Areal] {
<Beginming Extended Area Descriptor> 1+
<Volume Dg€scriptor Set>
<File System~Descriptor Set> 0+1

<Terminating Dé&&criptor> 1+

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

9.2 Volumd set

A volume 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 assigned in an ascending sequence starfing from 1.
This number sHall be the assigned volume sequence number of the volume. The largest-volume sequence number in|the volume
set shall be refgrred to as the assigned volume set size.

Each Primary [Volume Descriptor (see 2/10.1) recorded on a volume specifies a volume set7identification consipting of the
contents of the|Volume Set Identifier and Descriptor Character Set fields and a volume identification consisting of the contents
of the Volumg Identifier and Descriptor Character Set fields. The Primary Volume Descriptortin, the prevailing Volume
Descriptor Set|(see 2/9.4.2) of each volume of a volume set shall specify the volume identification-and,the same|volume set
identification. The same volume identification shall not be specified by more than one volume of a volume ‘set.

NOTE 15 — ISO P660 uses the term “volume group” to refer to volumes within a volume set that had their contents “established at-th¢ $amq time” and are
consecutively numjbered in the Volume Sequence Number field of the Primary Volume Descriptor. The volume sequence number of the yolurpe that has the
highest volume sequence nuimber in the voluime group is recorded as the assigned volume set size i tie volume Set Size field of the pPrimary Volume
Descriptor for 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 volpme structure descriptor shall be recorded starting at the first byte of a sector. The location, or address, of a volume
structure |descriptor shall be the sector number of the sector containing the first byte of the descriptor. All spade, if any, after the

end of a yolume/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 Volunje Descriptor Set(shall be recorded according to the schema shown in figure 2/2 .
[Volume Descriptor Set]({

<Primary Volume Descriptor>1+

{
<Supplementary Volume Descriptor> |
<Volume Partition Descriptor> |
<End/Transaction Descriptor>

}0+

<Terminating Désériptor>1+

Figure 2 - Volume Descriptor Set schema

A Volunje Descriptor Set shall begin with a sequence of one or more idéntical Primary Volume Descriptors. A Primary Volume
Descriptpr shall identify the volume, the volume set to which the volume belongs, the sequence number of the volume within
the volume set, attributes of the volume, the character set used in recording’the contents of certain fields within the Primary
Volume Pescriptor, and the rule for recording and locating the prevailing End Tran$action Descriptor (see 2/9.6.3).

A Volurpe Descriptor Set may contain zero or more Supplementary Volume DeSscriptors, each recorded| at least once. A
Supplementary Volume Descriptor shall provide an alternate identification of the volume and the volunje set to which it
belongs.|Each Supplementary Volume Descriptor shall have an assigned Supplementary Velume Descriptor Sequence Number
(see 2/1().2.8). The set of all Supplementary Volume Descriptor Sequence Numbers in a Voliime Descriptofr Set shall form a
continuous ascending sequence of integers starting from 1. All Supplementary Volume “Descriptofs with identical
Supplementary Volume Descriptor Sequence Numbers shall have identical contents. Supplementary7Volum¢ Descriptors with
different| Supplementary Volume Descriptor Sequence Numbers shall not have the same contents in the/Volyme Identifier (see
2/10.2.6) and Descriptor Character Set (see 2/10.2.5) fields.

A Volume Descriptor Set may contain zero or more Volume Partition Descriptors, each recorded at least once. A Volume
Partition Descriptor shall specify a partition (see 2/9.1.4.3) of the volume, and the attributes and identification of the volume
partition. All the Volume Partition Descriptors with identical 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 volum¢ in.a volume set, there shall be a Volume Space Table which shall specify the size and attribute infofmation for
each track in thq ¥olume and, optionally, a description of the unallocated sectors in the volume.

The Volume Space Tables Location Directory and all the Volume Space Tables identified by the Volume Spgce Tables
Location Directpry shall'bésecorded on the volume on which the prevailing End Transaction Descriptor is recorded.

9.5.2 Recordjng of Volume Space Tables

A Volume Spade Table shall be recorded as a contiguous sequence of Track Specification Records (see 2/10.6) ina file. The
Track Specification Records in a Voldme Space Table shall be recorded in ascending order of the value of the Tragk Number
field (see 2/10.4.2).

Each Track Spegification Record in a Volume/Space Table shall have a different track number in the Track Number field.

9.5.3 Identifjcation of Volume Space Tables

Volume Space [[ables shall be identified by the prevailing End Transaction Descriptor of the volume set (see 2/9.p.3). There
shall be one Vdlume Space Table identified for each elume of the volume set having an assigned volume sequerce number
less than or eqyal to that of the volume on which the Volume Space Tables are recorded. Each Volume Space Table shall be
recorded as the contents of a separate file as specified in 2/9.5,2.

A Directory Reford (see 2/15.1) shall identify each such file as follgws:

—  the File Idntifier field of the Directory Record shall contain‘thesassigned volume sequence number of the| volume to
which the Yolume Space Table applies. This field shall be a 4-byte fi€ld recorded as a Uint 16BOTH (see 2/8.3).

—  the Length|of File Identifier field of the Directory Record shall be set to 4«
— the File Vearsion Number field of the Directory Record shall be set to 1.
These files shall not be identified by any directory (see 2/13) of any file set (see 2/11. 1 recorded in the volume set.

9.5.4 Volumg Space Tables Location Directory

The Volume Space Tables Location Directory shall be recorded as a directory (see 2/13.1),/The directory shall jidentify, as
specified in 2/95.3, a file for each Volume Space Table.

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

— the File Identifier field of the Path Table Record shall contain 0. This field shall be a 4-byte field redorded as a
Uint16BPTH (see 2/8.3).

— the Lengthof File Tdemiffer field of the Patr Tabte Record sttt besetto
—  the Parent Directory Number field of the Path Table Record shall be set to 0.
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).

9.6.2 End Transaction Descriptor
An End Transaction Descriptor shall identify:

— the asLigned transaction number of the End Transaction Descriptor.

— the Igcatioh’jof the prevailing Volume Descriptor Set of the volume at the time of recording the End Transaction
Desctiptor.

— the Vplume Space/Table recorded on the volume for each volume of the volume set having an assigned yolume sequence
numbkr less than or equal to that of the volume on which the End Transaction Descriptor is recorded.

—  the p4th tables (see 2/13.3)fecorded on the volume for the file sets identified by all of the File Set Descriptors (see 2/12.1)
identiffied by the prevailing File-System Descriptor Set (see 2/11.2.2).

—  the ldcation of the prevailing File, System Descriptor Set of the volume set at the time of recording the [End Transaction
Desctiptor.

— the Igcation of the End Transaction Désériptor, if any, of the volume whose transaction number is dne less than the
assigmed transaction number of this End Tramnsaction Descriptor.

—  an indlication that a volume has been added to the volume set of which the volume that the End Transaction Descriptor is
recorfled on is a member (see 2/10.4.12).

An End Transaction Descriptor shall be recorded one or miere, times after the recording of each transactiop to identify the
transactioh. The End Transaction Descriptors so recorded shall have identical contents except for the valpes of their End
Transactign Descriptor Location fields.

9.6.3 Pryevailing End Transaction Descriptor

The End [Transaction Descriptor with the greatest transaction number reCorded on the volume having the preatest assigned
volume sdquence number of a volume set shall be the prevailing End Transattion Descriptor of the volume sdt. The prevailing
End Tranpaction Descriptor of a volume set shall be the last recorded data seetor of the track in which thg prevailing End
Transactign Descriptor is recorded.

9.6.4 End Transaction Track

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

NOTE 16 - Descriptors other than End Transaction Descriptors and data sectors of a transaction may be recorded on the End/Trapsaction Track.

9.6.5 EPd Transaction Descriptor recording rule

The Primary Volume Descriptor recorded in the prevailing Volume Descriptor Set of the volume having the greatest volume
sequence number of the volume set shall specify the rule (see 2/10.1.15) for recording the prevailing End 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 Length Name Contents
t StruetureFype e H—1
5 Standard Identifier bytes = “CDW02”
¢ 1 Structure Version Uint8 (1/7.1.1) =2
1 Reserved #00 byte
64 Descriptor Character Set charspec (1/7.2.1)
12 32 Implementation Identifier regid (1/7.4)

04 32 V.olume Identifier dstring (1/7.2.12)
36 128 Volumg¢-Set Identifier dstring (1/7.2.12)
P64 4 Volume Set’'Size Uint16BOTH (2/8.3)
P68 4 Volume Sequence Number Uint16BOTH (2/8.3)
D72 8 Logical Block Size Uint32BOTH (2/8.6)

D80 4 Control Flags Uint32 (1/7.1.5)
D84 4 End Transaction Track Uint16BOTH (2/8.3)
P88 8 Prevailing End Transaction Descriptor | Uint 32BOTH (2/8.6)
Location

DO6 8 End Transaction Descriptor Recording Rule, | Uint32BOTH (2/8.6)
B04 4 Maximum Interchange Level Uint16BOTH (2/8.3)
BO8 4 Maximum Character Set List Uit 32 (1/7.1.5)
312 12 Volume Set Creation Date and Time timestgamp (1/7.3.1)
324 12 Descriptor Recording Date and Time timestamp(1/7.3.1)
336 512 Application Use bytes
348 1200 Reserved #00 bytes

10.1.1 Strudgture Type (BP 0)

This field shall specify 1.

10.1.2 Standard Identifier (BP 1)
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)

This field shall specify an identification of the volume set of which the volume is a member.
10.1.9 Volume Set Size (BP 264)

This field shdll specify the assigned volume set size (see 2/9.2) of the volume when this descriptor is recorded.
10.1.10 | Volume Sequence Number (BP 268)

This field shall specifythe ordinal number of the volume in the volume set of which the volume is a member.
10.1.11 | Logical Block Size (BP 272)

This field shall specify the siz€/in bytes, of a logical block.

10.1.12 | Control Flags (BP 280)
This field shall specify the control atttibutes of the Primary Volume Descriptor as shown in table 2/4 .

Table 4 - Control Flags interpretation

Bit Interpretation

0 If set to ONE, shall mean that each”Volume Descriptor Set of the volume recorded after the|recording
of this Primary Volume Descriptor shall contain a Primary Volume Descriptor with contentf identical
to this Primary Volume Descriptor, except that the contents of the End Transaction Track, Prevailing
End Transaction Descriptor Location and ‘End, Transaction Descriptor Recording Rule fields shall be
recorded according to clauses 2/10.1.13, 2/1071.44 and 2/10.1.15. If set to ZERO, shall mepn that no
such restriction is specified.

1131 Reserved for future standardisation and shall be set to ZERO.

10.1.13 | End Transaction Track (BP 284)

This field shall specify the track number of the assigned End Transaction‘Track (see 2/9.6.4) of this olume when this
descriptar is recorded. A value of 0 shall mean no such track number is specified.

This fieldl shall be non-zero if this descriptor is recorded in the prevailing Volume Deseriptor Set on the volume having the
greatest volume sequence number of the volume set, and if the value of the End Transaction Recording Rule field (see
2/10.1.1%) is either 1 or 2.

10.1.14| Prevailing End Transaction Descriptor Location (BP 288)

This fieldl shall specify the sector number of the sector in which the prevailing End Transaction Desefiptor of the volume set is
recorded| when this Primary Volume Descriptor is recorded if the volume on which the Primary Volunie ‘Desdriptor is recorded
is the highe ere : e Se : ; er is specifie

0 N 0 m A dn Nno 0 Or NUIMDHb D (]

This field shall be non-zero if this descriptor is recorded in the prevailing Volume Descriptor Set on the volume 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 The value in the prevailing End Transaction Descriptor Location field (2/10.1.14) in this
descriptor shall be non-zero and shall identify, for the volume on which the Primary Volume
Descriptor 1s recorded, the sector number of the prevailing End Itansaction 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 recordedl in
the)same Volume Descriptor Set with this Primary Volume Descriptor, provided there is an End Transacfion
Descriptor 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 fhe
End Transaction Track field of this Primary Volume Descriptor.

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

If the End Transaction Track (track number x) is reassigned to another track (track numper
y), the End Transaction Descriptor in the last recorded data sector of track number x shall
specify the track numbet-y in the End Transaction Descriptor Track field (2/10.4.11), and fthe
prevailing End Transactiof-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 fthe
End Transaction Track.

3 The prevailing End Transaction Deseriptor shall be recorded, on the volume on which [the
Primary Volume Descriptor is recordeds in a sector number that is higher than the sedtor
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.

4-2 047 Reserved for future standardisation.

2 048 arjd above | Reserved for implementation use.

10.1.16 Maximum Interchange Level (BP 304)

This field shall[specify the maximum value that may be specified for the Maximum Intefchange Level field of apy File Set
Descriptor (see 2/12.1) in the volume set.

10.1.17 Maximum Character Set List (BP 308)

This field shall [identify the character sets that may be specified by any field, whose contents are specified to be a ¢harspec
(see 1/7.2.1), df any descriptor specified in this part of ISO/IEC 134902 (see 1/7.2.11) and recorded on the yolume set
identified by this Primary Volume Descriptor.

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

—  determine 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.

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

more application use extended attributes.

10.1.21

Reserved(BP848)

ISO/IEC 13490-2: 1995 (E)

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

10.2 Supplementary Volume Descriptor

The Supglementary’Volume Descriptor shall specify an alternate identification of the volume and the volume set to which it

belongs. It shall be recdrded 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 Character 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 DeScriptor 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 numper in this field shall specify 2.

10.2.2

This ﬁelcf shall specify “CDWO02”.

Standard Identifier (BP 1)

10.2.3 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.

10.2.4 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.
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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 Interpretation

restriction, is specified.

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

0 I ser o ONE, shatt mean tirar each- VotumnmeDescriptor-Serof e votume Tecorded after the Tecorging
of ‘this Supplementary Volume Descriptor shall contain a Supplementary Volume Descriptor with
contents identical to this Supplementary Volume Descriptor. If set to ZERO, shall mean that no such

10.2.10 Desgriptor Recording Date and Time (BP 240)
This field shall specify the date and-time of the day when this descriptor is recorded.

NOTE 24 — 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 Supplementary Volume Descriptor that set bit O of the Control Flags field tp ONE.

10.2.11 Application Use (BP 252)

This field shall be used to store application use €xtended attributes (see 2/14). Application use extended attribufes 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 confains all #00 bytes., then no such extended attributes are recorded.

NOTE 25 — The[“CE” extended attribute may be recorded in the Application JUse field to provide an additional extended attribute area

application use extgnded attributes.

10.2.12 Resdrved (BP 764)
This field shall|be reserved for future standardisation and all bytes shall be sét to #00.

10.3 Volumle Partition Descriptor

to store more

The Volume ition Descriptor shall identify a volume partition within the velume space, an implementation| which can
recognise and 4ct upon the contents of fields in the descriptor reserved for implementation use, the position and thq size of the

volume partitiopn, and the version of the standard which applies to the Volume Partition Descriptor.

The Volume P4rtition Descriptor shall be recorded in the format shown in table 2/8.
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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

10.3.1 $tructure Type (BP 0)
The number in this field shall specify 5!

10.3.2 $tandard Identifier (BP 1)
This field shall specify “CDWO02”.
10.3.3 S$tructure Version (BP 6)
This field shall specify the version of this descriptor. Thé«yalue 2 shall indicate the structure of this part of ISQ/IEC 13490.
10.3.4 Reserved (BP 7)

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

10.3.5 Descriptor Character Set (BP 8)

This field shall specify the d-characters (see 1/7.2) allowed in the Volume Partition Identifier field.
10.3.6

This field shall specify an identification of an implementation which can TeCegnise and act upon thg contents of the
Implemehptation Use field. If this field contains all #00 bytes, then no such implementation is identified.

10.3.7 Nolume Partition Identifier (BP 104)

This field shall specify an identification of the volume partition.

10.3.8 [Volume Partition Location (BP 136)

This field shall specify the logical block number of the first logical block allocated to the volume partition.
10.3.9 [Volume Partition Size (BP 144)

This field shall specify the number of logical blocks in the volume partition.

10.3.10 Implementation Use (BP 152)

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

[mplementation Identifier (BP 72)

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
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)
J 64 Reserved #00 bytes
/2 8 End Transaction Descriptor Location Uint32BOTH (2/8.6)
RO 8 Prevailing Volume Descriptor Set Location Uint32BOTH (2/8.6)
B8 8 Prevailing File System Descriptor Set Location Uint32BOTH (2/8.6)
D6 8 Previous Prevailing File System Descriptor Set | Uint 32BOTH (2/8.6)
Eocation

| 04 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 Numbet Uint32BOTH (2/8.6)
128 12 Descriptor Recording Date and Time timestamp (1/7.3.1)
140 4 Number of File Set Descripters Uint16BOTH (2/8.3)
144 256 Volume Space Tables Informatiofs bytes
400 256 Path Tables Information bytes
H56 1392 Reserved #00 bytes

10.4.1 Structure Type (BP 0)

The number in this field shall specify 6.

10.4.2 Standard Identifier (BP 1)

This field shalﬂspecify “CDW02”.

10.4.3 Structure Version (BP 6)

This field shall|specify the version of this descriptor. The value 2 shall indicate the structure of this patt/of ISO/IEC }3490.

10.4.4 End Transaction Flags (BP 7)

This field shall|specify certain characteristics of this descriptor as shown in table 2/10.
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Table 10 - End Transaction Flags interpretation

Bit

Interpretation

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.

3-7

Tfser o ZERO, shath mean the End T ransaction DE§6nptor Tdentifies a wansacton (see 2/9.0) 1

information of the transaction has been recorded successfully on one or more volumes of the
having an assigned volume sequence number less than, or equal to, the assigned volume sequeng
the ¥olume on which the End Transaction Descriptor is recorded.

If set toJONE, shall mean the End Transaction Descriptor identifies a transaction for which
information”of the transaction is to be recorded on one or more volumes with higher volur
numbers thanthe-yolume on which the End Transaction Descriptor is recorded. If this bit is set t
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 1
insufficient space on the volume, The completion of the recording of the transaction requires adding additional volume]
set. The remaining information’of-the incomplete transaction is to be recorded and identified by another End Transactio|
a volume with a higher volume sequence number. If bit 1 of this field is set to ONE, bit O of this field shall also be set to

If set to ZERO, the track numbér/in the End Transaction Track field (2/10.4.11) shall be the samq
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
Descriptor transaction number recorded 6ri a different track, the track number of which shall be
the End Transaction Track field.

jor which all
volume set
e number of

some of the
ne sequence
ONE, bit 0

kely caused by
k to the volume
h Descriptor on
ONE.

as the track

Transaction
specified by

This bit shall be set to ZERO if the value of the End Transaction Recording Rule field in the Prinpary Volume

Descriptor recorded in the prevailing Volume Descriptor, Set is not set to 2 (2/10.1.15).

Reserved for future standardisation and shall be set to ZERO.

10.4.5
This field

10.4.6
This field

10.4.7

This fielg
descripto

10.4.8
This field

Reserved (BP 8)

shall be reserved for future standardisation and all bytes shall be set to #00.
End Transaction Descriptor Location (BP 72)

shall specify the sector number of the location of this descriptor.
Prevailing Volume Descriptor Set Location (BP 80)

shall specify the sector number of the location of the prevailing Volume Descriptor’ Set of the
is recorded.

Prevailing File System Descriptor Set Location (BP 88)

shall specify the sector number of the location of the prevailing File System Descriptor Set of the

descriptor is recorded.

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

olume when this

bolume when this

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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10.4.11 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 (see 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 Last Volume of Volume Set (BP 116)

This field shall-speeify—the-volume sequence—num

the HRE—SequUence pumber of the
volume set when this descriptor is recorded.

NOTE 28 — If th¢ numberin this field is the same as the volume sequence number of the volume on which the End Transaction Descriptor iy recorded, that
does not mean thdt there are/no further volumes in the volume set. It may not have been possible to add an End Transaction Descriptor to|the volume to
indicate the additi¢n of more'‘volumes to the volume set as there may have been insufficient space to do so or the media might be read-only.

10.4.13 Trapsaction 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 Degcriptor Recording’Date and Time (BP 128)

This field shalll specify the date and time of-the day when this descriptor is recorded.

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

10.4.15 NurIber of File Set Descriptors (BP 140)

This field sha
recorded.

specify the greatest assigned File Sef.Descriptor Sequence Number of the volume set when this dlescriptor is

10.4.16 Volume Space Tables Information (BP 144)
This field shal] identify the Volume Space Tables of the volume-set-as follows starting at the first byte of this field:

If there is only one volume in the volume set, this field shall contain either a Directory Record (see 2/9.5.3) describing the
Volume Space| Table or a Path Table Record (see 2/9.5.4) describing the“Volume Space Tables Location Directory.

If there is mote than one volume in the volume set, this field shall contain' a Path Table Record (see 2/9.5.4) dgscribing the
Volume Space| Tables Location Directory.

NOTE 30 — Byte| 25 of this field is the location of the File Flags ﬁeld in both the Path Table and\Djrectory Records. Bit 1 of the File Flhgs field is the
Directory bit. The[Directory bit of the File Flags field in a Path Table Record shall always be set to ONE (se¢.2/15.2.5).

Unused bytes 1n 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 DeSeriptor Set (see(2/11.2.2) as
follows starting at the first byte of this field:

If there is only one file set identified by the prevailing File System Descriptor Set of the volume set, thig field ghall contain
either a Direcfory Record (see 2/13.3.3) describing the path table or a Path Table Record (see 2/13.3.4) describjng the Path
Tables Locatign Directory.

If there is more than one file set identified by the prevailing File System Descriptor Set of the volume set, this field shall contain
a Path Table Record (see 2/13.3.4) describing the Path Tables Location Directory.

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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ISO/IEC 13490-2: 1995 (E)

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 numbper in this field shall specify 255.

10.5.2 ([Standard Identifier (BP 1)
This field shall specify “CDW02".

10.5.3 |Structure Version/(BP 6)

This field shall specify the version of-this descriptor. The value 2 shall indicate the structure of this part of ISQ/IEC 13490.

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

Table 12 - Control Flags interpretation

Bit | Interpretation

ZERO, shall mean that no such restriction is specified.

117 Reserved for future standardisation and shall be set to ZERO.

0 If set to ONE and if this Terminating Descriptor is recorded in a Volume Descriptor Set, ghall mean
that no new Supplementary Volume Descriptors or Volume Partition Descriptors shall be added to any
Volume Descriptor Set of the volume recorded/after the recording of this Terminating Descriptor. If set
to ONE and if this Terminating Descriptor is recotded in a File System Descriptor Set, shall|mean that
no new File Set Descriptors or Implementation W$¢ \Descriptors shall be added to any File System
Descriptor Set of the volume set recorded after the reeording of this Terminating Descriptoy. If set to

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

10.6 Track Specification Record

The Tradk Specification Record shall identify a track and the attributes of the track. It shall be(récorded in th¢ format shown in

table 2/18.
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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 Sessipn Number (RBP 0)

This field shall ppecify the assigned session number (see 2/9.1.3) of the session in which the track is recorded.

If the value of the Track Contents field is 255, this field shall be set to 0.

10.6.2 Track Number (RBP 4)

This field shall specify the assigned track number (see 2/9,1.2.1) of the track.
If the value of the Track Contents field is 255, this field shall be set to 0.

10.6.3 Track Type (RBP 8)

This field shall specify the attributes of the track as shown in table 2/14:

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

NOTE 32 — Table]2/15 summarises the possible sector attributes of a track. Table 2/16 summarises 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).

2 If set to ZERO, the track shall not contain any sector with the Mode 2 attribute (2/A.1). If set to ONE,
the track shall contain only sectors with the Mode 2 attribute (2/A.1). If either bit 0 or bik 1 is set to
ONE, bit 2 shall be set to ZERO.

3 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 pf this field
shalVbe set to ONE. If either bit O or bit 1 is set to ONE, bit 3 shall be set to ZERO.

4 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 tragk may contain sectors with the Mode 2 Form 2 attribute (2/A.1) and bit 2 pf this field
shall be set to‘ONE. If either bit O or bit 1 is set to ONE, bit 4 shall be set to ZERO.

5-8 These four bits shall be interpreted as a 4 bit binary number as follows:

0 shall mean that the trdck is read-only and not available for recording.
1 shall mean that the track'is write-once and may be available for recording.
2-15 are reserved for future standardisation.

9 If set to ZERO, the track shall be recerded in track-at-once mode and bits 10 and 11 shall he ZERO. If
set to ONE, the track shall be recordedin incremental mode and exactly one of bits 10 and 11 shall be
ONE.

10 If set to ZERO, the track shall not be recorded 'with fixed-length packets. If set to ONE, the track shall
be recorded with fixed-length packets, and bit 9 ‘shall.be set to ONE and bit 11 shall be set tp 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 9/§hall be set to ONE and bit 10 shall be set to
ZERO.

12-1% 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 shall[specify the contents of the track as shown in table 2/17.

©ISO/EC

Table 17 - Track Contents Interpretation

Contenty 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 addie track, as defined in IEC 908.
3-254 Reserved for future standardisation.
255

shall be set to 0.

The volume associated witli.the Volume Space Table containing this Track Specification Record shall
have unallocated sectors, and this Track Specification Record shall identify the unallocated sedtors of
the volume. The Session Number field, the Track Number field, Track Type field and Track Flags field

10.6.5 Tradk Flags (RBP 11)

This field shall

If the value of

If bit 1 is set td

specify certain attributes of the track as shown ifitable 2/18.

the Track Contents field is not 1, this field shall be sette 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 Deseriptors.

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.
ONE, bit O shall be set to ONE.

10.6.6 PacKket 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

Otherwise, this-field

lbaoll b $4 o LN
11CIU J1IAall ULV SLL WU TTUV.

bf the track.

10.6.7 Start Location of Track (RBP 20)

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

One or mote file sets shall be recorded over a volume set. Each file set shall have an associated path table (see 2/13.3) which
identifie§ every,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 set. A file set

shall be [identified-b§)a File Set Descriptor (see 2/12.1) recorded in the prevailing File System Descriptor|Set. The File Set
Descriptr of a file seét’shall specify:

— the flile set identification-eonsisting of the File Set Character Set and the File Set Identifier fields.
— the det of characters allowed/n certain fields of the descriptors associated with the file set.
—  certgin attributes of the file set.

11.2 File System Descriptor Set
A File System Descriptor Set shall be recorded according to the schema shown in figure 2/3 .
[File System Déscriptor Set]{
<File Set Déscriptor>1l+
<Implementatidf) Use Descriptor>0+

<Terminating DesGfiptor>1+

Figure 3 - File System Descriptor Set schema

A File System Descriptor Set shall contain one or more File Set Descriptofs((see 2/12.1). A File Set Descrigtor shall specify a
file set apd certain attributes of the file set. Each File Set Descriptor of a File System Descriptor Set shall have an assigned File
Set Desdriptor Sequence Number. The set of all File Set Descriptor Sequence Nambers in a File System Descriptor Set shall
form a gontinuous ascending sequence of integers starting from 1. All File Set Descriptors with identical Hile Set Descriptor
Sequencg Number shall have identical contents. No File Set Descriptor shall specify the same file set identifigation as any other
File Set Pescriptor in the prevailing File System Descriptor Set (see 2/11.2.2).

A File System Descriptor Set may contain zero or more Implementation Use Descriptors (se€(2/12.2). An Implementation Use
Descriptpr shall identify an implementation and contain information for that implementation's usex

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

11.2.1 |Recording of File System Descriptor Sets

The descriptors of a File System Descriptor Set shall be recorded in a sequence of sectors having consecutive ascending
addresses (see 2/9.3.1). The location of a File System Descriptor Set shall be the location of the first 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 Deseriptorforma

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 Idéntifier dstring (1/7.2.12)
168 4 File Set Descraptor 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 timesgamp (1/7.3.1)
256 130 Application Identifier dstring(1/.2.12)
386 130 Publisher Identifier dstring (1/72,12)
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
Identifier fields if the value of the first byte of these fields is #2B.

12.1.6

This field [sHall specify the d-characters (see 1/7.2) allowed in the following fields: File Set Identifier, Copyright File Identifier,
Abstract Hile Identifier, and Bibliographic File Identifier. If the first byte of the following fields is #2D, it shal] also specify the
d-charactdrs (see 1/7:2) allowed in these fields: Application Identifier, Publisher Identifier, and Data Preparer| Identifier fields.
In addition, it shall spécify the d-characters (see 1/7.2) allowed in a pathname (see 2/13.4), and the File Identifijer fields of all of
the Path T|able 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 field|shall specify an identifieation of the file set described by this File Set Descriptor.
12.1.8 File Set Descriptor Sequence Number (BP 168)

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

12.1.9 (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 SystemyDescriptor Set recorded after the recording of this File
Set Descriptor shall contain a File Set Descriptor with contents identical to this File Set Des¢riptor. If
set to ZERO, shall mean that no such restriction is specified.

1-B1 Reserved for future standardisation and shall be set to ZERO.

12.1.10 | Interchange Level (BP 176)
This field|shall specify the current level of medium interchange (see 2/16) of the fil€.$et described by this descyiptor.
12.1.11 | Maximum Interchange Level (BP 180)
This field|shall specify the maximum value that may be specified for the Interchange Level field of this descripfor.
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 a<character sef not specified by
the Maxithum Character Set List field.

The maxi|mum character set list shall be a proper subset of the maximum character set list (see 2/10:1.17) specified in the
Primary Volume Descriptor of the prevailing Volume Descriptor Set in the volume having the greatest volume sequence
number 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 first byte jof-this field is set to #2B, the remaining bytes of this field shall specify an identification of an applicgtion 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 bytefis set 19, #2D, the remaining bytes of this field shall specify a File Identifier (see 2/13.7.1) for a file cqntaining an
identification of the application. The file shall be described in the root directory of the directory hierarchy associated with the
file set. The fil¢ version number (see 2/13.7.2)of the file shall specify 1. The character set of this field shall be spedified by the
File Set Characfer Set field (see 2/12.1.6).

If this field confains all #00 bytes, ‘then no such application is specified.

12.1.18 Publisher Identifier (BP 386)

If the first byt¢ of this field is set to #2B, the remaining bytes of this field shall specify an identification of the user who
specified what hall be recorded in the file sét./This user is referred to as the publisher. The character set of this field shall be
specified by th¢ Descriptor Character Set field (se€’2/12.1.5).

If the first bytelis set to #2D, the remaining bytes of this field shall specify a File Identifier (see 2/13.7.1) for a file c¢ntaining an
identification of the publisher. The file shall be described/in the root directory of the directory hierarchy associated with the file
set. The file vefsion 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 fleld (see 2/12.1.6).

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

Preparer Identifier (BP 516)

If the first byte|of this field is set to #2B, the remaining bytes of this field$hall specify an identification of the person or other
entity which cantrols the preparation of the data to be recorded in the file set. (This entity is referred to as the data pgeparer. The
character set off this field shall be specified by the Descriptor Character Set field (s€e.2/12.1.5).

If the first bytelis set to #2D, the remaining bytes of this field shall specify a File Identifier (see 2/13.7.1) for a file c¢ntaining an
identification of the data preparer. The file shall be described in the root directory of th€ directory hierarchy associated with the
file set. The filg 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 et field (see 2/12.1.6).

If this field corjtains all #00 bytes, then no such data preparer is specified.

yright File Identifier (BP 646)

This field shal] specify the File Identifier (see 2/13.7.1) of a file in the root directory of the directory hierarchy assciated with
the file set. The file shall be interpreted as containing a copyright statement that shall be applied to the filesof_the file set. The

file version nymber (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.

12.1.21 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.

: 1 . unn 1 1 1 1.1 -1 o 3
If th]S ﬁe U CUILAIILS dIil 7UU U TGS, UITIT U S ULIT TALICIIUTU A IOULCS dI'C SPCCIIICU.

NOTE 33 1< The.“CE” extended attribute may be recorded in the Application Use field to provide an additional extended attribufe area to store more
application juse extended attributes.

12.1.24 | Reservied (BP 1 548)
This field shall be reserved for future standardisation and all bytes shall be set to #00.

12.2 Implementation Use Descriptor

The Implementation Use Desefiptor shall identify an implementation which can recognise and act upon the contents 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 Stafidard Identifier bytes = “CDWO02”
6 1 StructuréVersion 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 numper in this field shall specify 4.

12.2.2 |Standard Identifier (BP 1)
This field shall specify “CDWO02”.
12.2.3 |Structure Version (BP 6)
This field shall specify the version of this descriptor. The value 2 shall indicate the structure of this part of ISQ/IEC 13490.
12.2.4 |Reserved (BP 7)

This field shall be reserved for future standardisation and all bytes shall be set to #00.
12.2.5 Implementation Identifier (BP 72)

This field shall specify an identification of an implementation which can recognise and act upon the contents of the
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 ISO 9660 directories

I1ISO 06604 01 £I1Q

© 9660 and

P g |
IO aS™alr

A directory ide:
the Multi-Exten
directory.

The Directory }

NOTE 34 — Whe
of ISO/IEC 13490
this part of ISO/IH
Version bit and the
sections of the file|
system , there wou
the “MF” extended|
ISO/IEC 13490, w

NOTE 35 — In an

13.1.1.1 Dir

A directory id|
component of
directory itself.

Each directory

whether th
the locatio

NOTE 36 —

have this resf]

NOTE 37 —
(see 2/13.5.1

the attribu
Directory
directory.

For the descrip|

bctory descriptors in an ISO 9660 directory

entified as an ISO 9660 directory shall,contain a set of directory descriptors, each of which
the directory. A component shall be a fil€ or,a subdirectory or the parent directory of the direg

descriptor shall specify:

the name of a component of the directory. The length, in bytes, of the’hame of each component shall be greater
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t’bit.of the File Flags field (see clause 9.1.6 of ISO 9660) shall be set to ZERO in all Directory Redords of the

ecords of each ISO 9660 directory shall be ordered according to 2/13.1.1.2 and recorded according to 2/13.2.

ERO, this part
90. However,
with both the
scribe the file
0-2 receiving
le, would use
by this part of

i the Version bit,of the Files Flag field (see 2/15.2.5) of the Path Table Record (see 2/15.2) describing a directory is set to Z
Fequires that all Diréctory Records of the directory be interpreted according to ISO 9660, instead of this part of ISO/IEC 134
IC 13490 requires that any file with more than one file section be identified with an ISO/IEC 13490-2 Directory Record
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 dd
This means that if the samefiles are to be read by both an ISO 9660 conforming receiving system and an ISO/IEC 134
d need to be separate directories'recorded to describe the same files. One directory, identified by an ISO/IEC 13490-2 path tal
attribute to describe files with mgrelthan one file section. The other directory, identified by an ISO 9660 path table (not used
uld conform to ISO 9660 and use multiple Directory Records to describe the same file.

ISO 9660 directory, neither a file nor a’subdirectory may be identified by an alias file.

dentifies a
tory or the

than 0.

e identified component is a directory.
h and length, in bytes, of the identified component.

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
Fiction.

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 log
. ISO 9660 does not have this restriction.

Record shall not conflict with the attributes of the directory specified by the Path Table Record ide

fors in an ISO 9660 directory

P660 does not

cal block size

fes of the identified component. If the component is identified as a directory, thé-attributes specified by the

ntifying the

with the exception of Directory Records identifying associated files (see 2/13.8), there shall not be more than one File

Identifier (see clause 7.5 of ISO 9660) with the same File Name (see clause 7.5.1 of ISO 9660) and File Version Number

(see clause

7.5.1 of ISO 9660).

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.
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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 Fi
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
Identifier consisting of a single #00 byte (see clause 6.8.2.2 of ISO 9660).
The second Directory Record of each ISO 9660 dir

ectory sh.
recorded a s :

If there ar
clause 9.3

e<more than two Directory Records in an ISO 9660 directory, the remaining records shall be orde]
of ISO9660.

NOTE 39 —
restrictions afs s
9660 direct\%y

directories

will have a Directory Record identifying the parent of the directory and a Directory record identifying the directory itse
11 not contain either of these directory descriptors.

13.1.1.3

If a Direct
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T

Interpretation of 1SO 9660 Extended Attribute Records

9660 except as follows:
he Owner Identification field shall’be interpreted according to 2/15.3.4.4.

he Group Identification field shall be intespreted according to 2/15.3.4.5.

he Permissions field shall be interpreted acCording to 2/15.3.4.6.

NOTE |40 — This assures a consistent interpretation of these threel fields for both types of directories that may be included in
directofy hierarchy.

13.1.2 ISO/IEC 13490-2 directories

A directoryy identified as an ISO/IEC 13490-2 directory shall containoenly, Directory Records according to 2/15

The Diredqtory Records of each ISO/IEC 13490-2 directory shall be ofdered according to 2/13.1.2.2 and s
according|to 2/13.2.

13.1.2.1 | Directory descriptors in an ISO/IEC 13490-2 directory
A directorly identified as an ISO/IEC 13490-2 directory shall contain a set of directory-descriptors, each of W
componernt file or a component subdirectory. A directory descriptor that identifies’ ascomponent file or

identifying the location of each file section (see 2/13.5.1) for that component shall be recorded as a Direct
2/15.1) with the Alias bit of the File Flags field (see 2/15.1.5)) set to ZERO. A directory descriptor that identi

file or subdirectory of the directory by specifying the pathname (see 2/13.4) of the actual file or direetory shall
an alias 4nd shall be recorded as a Directory Record (see 2/15.1) with the Alias bit of the File Flags field (se
ONE.

ISO/IEC 134

This makes.it possible to import directories described by ISO 9660 into the directory hierarchy of a file set without format
pecified by thisypart of ISO/IEC 13490 are met and the medium is recorded according to ISO 9660 and this part of ISO/I)

pry Record of a directory identified as an ISO 9660 directory specifies that an Extended Attribute Rg
9660) is recorded for the files the fields of the Extended Attribute Record shall be interpreted as sp

90-2: 1995 (E)
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whether the identified component is a directory. When the descriptor identifies an alias, this indication is
directory descriptor for the file identified by the pathname specified by the alias.

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

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
have this restriction.

the name of a component of the directory. The length, in bytes, of the name of each component shall be gre

ater than 0.

contained in the

). ISO 9660 does not

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

— the path tab
directory w

Directory Record i8'identifying the same subdirectory.

— adescriptor|identifying a-directory shall have a File Version Number of 1.

A Directory Record specifying 4 file in which a directory is recorded shall not specify a “CS” Extended Attribute.

NOTE 43 - The c}

hierarchy of which|the directory is a member.

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

A directory id

descending order of significance:

1) In ascendi

If the

value)

If the
treate

After

a byte

File Identifiers being compared have the same, value in all byte positions, the File Identifiers shall

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

byte Value, comparing values of the bytes as unsigned integers, shall bé considered greater.

2) In descending order according to the relative value of the File Version Number field (see 2/15.1.13).

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

NOTE 44 — The|
because the File Id

13.1.3 Dired
The sum of thg

than 232.

13.1.4 Depf

entifiers are sorted as if they were binary values.

tory hierarchy size restrictions

number of directories and the number of files described by the directories of a directory-hierarchy

h of a directory hierarchy

I¢describing the directory hierarchy of which the directory is member shall not identify any subdiregtory of the
ith a_File Identifier that is the same as the File Identifier of any Directory Record of the directory| unless the

aracter set specifying the d‘characters (see 1/7.2) used in the directory descriptors is specified in the File Set Descriptor fop the directory

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

hg order according to the relative value of the File Identifier where File Identifiers shall be valued as follows:

be equal in

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

pny such padding, the File Identifiers shall be compared on€/byte at a time in ascending byte position| order, until
position is found that does not contain the same value in both File Identifiers. The File Identifier with the greater

order of the Directory Records in an ISO/IEC 13490-2 directory is independent of the charspec(see 1/7.2.1) applying tp the directory

thall be less

A directory hierarchy shall contain one or more levels. The root directory shall be the only directory at level 1 of the directory
hierarchy. If 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.

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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The first

subsequer
Directory
the last D

A directotly file shall be'récorded in a single extent. The first logical block of the extent shall have a logical blo:
is the low

{

[data sector] {

[directory file]
<Directory Record>0+

<#00 byte>0+
10+

Figure 4 - Directory file schema

ISO/IEC 13490-2: 1995 (E)

rectory R€cord in a sector shall be set to #00.

st logical block number in the sector that contains the logical block.

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

13.2.1

PDirectory file length

The length, in bytes, of a directory file shall be the sum of

the lg
the n

ngths, in bytes, of all Directory Records in the directory;

13.3 Path Table

A path tal

For each
directory

number s

location.

The direc

Path tabl

override fhe path tables recorded on volumes of the volume set having a lower assigfied volume sequence num

APath T

The File
#00 byte

13.3.1

The reco

s shall be recorded on the volume of a volume set having the greatest assigned volume sequence

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

Drder of Path Table Records

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

1)
2)
3)

in ascendin

in ascending order according to the directory number of the parent directory of the identified directory;

shall be valued as follows:

br’only Directory Record recorded in a data sector (see 2/9.1.1.3) shall begin at the first byte of
t Directory Record recorded in that sector shall begin at the byte immediately following the last byte
Record’imthat sector. Each Directory Record shall end in the sector in which it begins. Unused byte positions after

imber of unused byte positions after thelast Directory Record in all sectors in which the directory fil

ble shall contain a set of Path Table Records (s€€2/15.2) describing the directory hierarchy of a file s

directory in a directory hierarchy, the associated path’table shall contain one Path Table Record wh
its parent directory, its location and its size. The records, in a path table shall be numbered staring from 1. This
hall be referred to as the directory number. The first record in the path table shall identify the root

Identifier field of a Path Table Record identifying the root directory of a directory hierarchy shall g

that sector. Each
of the preceding

tk number which

¢ is recorded.

et.

ich identifies the

directory and its

tory number of a directory shall be the ordinal number of the Path Pable Record that identifies the difectory.

humber and shall
ber.

onsist of a single

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

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-sechema
The first Path Table Record shall be recorded starting at the first byte of the path table file. Each subsequent Path Tqble Record
shall begin at tHe byte immediately following the last byte of the preceding Path Table Record.
The length of ajpath table file shall be the sum of the lengths of all Path Table Records recorded in the file.
The path table 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 tables shalll be identified by the Rath Tables Information field (see 2/10.4.17) of the prevailing End Transaction Descriptor
of the volume pet (see 2/9.6.3). There shall be one path table for each file set (see 2/11.1) identified by the prepailing File
System Descrigjtor Set (see 2/11.2) of the'volume set. Each path table shall be recorded as the contents of a sepqrate file as
specified in 2/1B.3.2.
A Directory Repord (see 2/15.1) shall identify each(Such file as follows:
—  the File Idgntifier field of the Directory Record shall contain the sequence number of the File Set Descriptor (see 2/12.1)
identifying|the file set. This field shall be a 4-byte field'recorded as a Uint 16BOTH (see 2/8.3).
—  the Length|of File Identifier field of the Directory Record “shall be set to 4.
— the File Version Number field of the Directory Record shall béset to 1.
These files shal| not be identified by any directory (see 2/13) of any filé sét'(see 2/11.1) recorded in the volume set.
13.3.4 Path Tables Location Directory
The Path Tables Location Directory shall be recorded as a directory (see 2/1371),/The directory shall identify, as $pecified in
2/13.3.3, a file for each path table.
A Path Table Record (see 2/15.2) shall identify the directory as follows:
— the File Identifier field of the Path Table Record shall contain 0. This field shall be a 4-byte field redorded as a
Uint16BOTH (see 2/8.3).
— the Length|of File Identifier field of the Path Table Record shall be set to 4.
—  the Parent Directory Number field of the Path Table Record shall be set to 0.
The Path Tablgs Location Directory need not be recorded if there is only one file set identified by the prevailing File System
Descriptor Set ¢f 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) of any
file set (see 2/11.1) recorded in the volume set.

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:

predecessor of the initial component shall be the directory in which the pathname is described.

Each other

component shall specify either a directory or an alias which resolves to a directory.

Unless otherwise specified, a component shall be interpreted relative to the directory specified by its predecessor. The

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

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:

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

— the nllmber of components.

NOTE 46 —- The.resolved pathname is mainly used in 2/16. Note that the length defined here corresponds to that of a theoretical pathname, rather than a

pathname tHat an implementation might use. In particular, it assumes that the component separator is one byte long, which is typically true but is false for
certain chargcter sets.

Note that th length of the résolved pathname does not provide for the length of the file version number (see 2/ 13.7.2) associated with the final component of
the pathname.

13.5 Fijles

A file shll be described by a Directory Record (sec 2/15.1). The Directory Record shall specify the attributg¢s of the file and
shall identify all the file sections of the file. Some of the attributes shall be recorded in the Directory Record itself; the
remaindeq shall be recorded as extended(attributes (see 2/14).

The data pf a file shall be recorded in one %orymore file sections (see 2/13.5.1). The file sections of a file mhy be located on
different yolumes.

Except :vrIcre specified in this part of ISO/IEC 13490, neither the interpretation of the information in a file nof the structure of
the information in a file is specified by this part of ISO/IEC 13490.

13.5.1 File sections

That part pf a file recorded in an extent or in the File Contents fi€ld-of an “FC” extended attribute (see 2/15.3.8) is referred to as
a file sectjon.

If a file contains only one file section, the data of the file may be recorded using the “FC” extended attribute. [If a file contains
more thar] one file section, each file section of the file shall be recorded in“ah extent.

NOTE 47 — The “FC” extended attribute may be used to record the contents of a small file in the Directory Record identifying the file. [This results in better
performancq and better utilisation of disk space.

The number of bytes in a file section shall be referred to as the length of the file sectiomThe length of each, except the last, file
section off a file shall be an integer multiple of the logical block size. The length of the last file section of a file need not be an
integer myltiple of the logical block size. If there are no bytes recorded in the file section, the’length shall be 0.

NOTE 48 — ISO 9660 does not require that the length of any file section be an integer multiple of the logical block sizé;
13.5.1.1 | Mode of recording a file section

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

If a file sqction is recorded in an extent, it shall be recorded either in interleaved mode (see 2/13.5.1.1.1) of in non-interleaved
mode (see 2/13.5.1.1.2). All file sections of a file shall be recorded in the same mode.

13.5.1.1.1 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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[Interleaved Mode Extent] {

<File Unit>

{
<Interleave Gap>
<File Unit>

} O+

<#00 byte> 0+

} 0+1

Figure 6 - Interleaved Modc Extent:schema

Each file unit of the sequénte shall consist of the same number of logical blocks, the logical block numbers of which| shall form
a continuous as¢ending sequénee. The number of logical blocks in the file unit shall be the 255.1gned file unit size for|the extent.
The first logical block of each fil€ unit of the extent shall have a logical block aumber which is the lowest logical blgck number
in the sector that contains the logical block.

An interleave ghp shall start with the first logical block after the last logical block of a file unit of the extent and end with the
greatest numbefed logical block prior to the first logical block of the next, if any, file unit of the extent. The numbef of logical
blocks in the inferleave gap shall be the assigried interleave gap size. This number shall be 0 if there are no logical blocks in the
interleave gap. [he interleave gap size shall be the same for all interleave gaps of an extent.

NOTE 49 — Interl,
13.5.1.1.2
A file section r¢corded in an extent in non-interleaved mode shall be recorded over a sequence of logical blocks in the extent.
13.5.1.2 Ide

A file section fecorded in an extent shall be identified by the Dir€eféry Record describing the file section by spgcifying the
sequence number of the volume of the volume set, the logical block numiber on that volume at which the first bytg of the file
section is recorfled and the length of the file section..

aved mode allows the non-contiguous recordingof a file section. This may permit faster access to the data.

on-interleaved mode

tification of file sections

Logical block qumber O shall not be the starting logical block number of a file segtion.
NOTE 50 —ISO 9660 permits the starting logical block number of a file section to be 0.

Any file section that is identified as beginning with a logical block number of #FFFFFEEE shall not have any recotded logical
blocks and shdll be treated as if the file section consisted of the number of #00 bytes/specified by the Directpry Record
describing the file section.

A file section ghall be identified as being recorded in the File Contents field of an “FC” extended.attribute (see 3/15.3.8) by
recording the ektended attribute in the standard extended attribute area (see 2/14.1) of the file.

13.5.1.3 Ordering of file sections

If a file consists of more than one file section, each of the file sections shall be identified by a File Section Recerd (see 2/15.5)
in the File Secfions field of the “MF” extended attribute (see 2/15.3.10) identified by the Directory Record that describes the
file.

The File Section Record starting at the first byte of the File Sections field of the “MF” extended attribute shall describe the first
file section of the file. Each, if 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 Recording of a file section

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 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

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
assigned to the first byte of the first logical block of the first file unit, if any, of the data space of the file section. The numbering
shall continue through successive bytes of that logical block, and then through successive bytes of each successive logical
block, if any, of the first file unit, and then through successive bytes of the logical block(s) of each successive file unit, if any, of
data spac¢ of the Tile section.

The numbering shall end with a number equal to 1 less than the number of bytes of the file recorded in the datg space of the file
section; of this iumber shall equal O if there are no bytes of the file recorded in the data space of the file section.

13.5.1.5 Non-interleaved mode

If a file sqction is recorded in an extent in non-interleaved mode, the set of logical blocks over which the file sqgction is recorded
shall be the data space of the file section.

The byteq in the data space of the/file section shall be numbered consecutively. The numbering shall start from 0 which shall be
assigned fo the first byte of the first logical block, if any, of the data space of the file section. The numberihg shall continue
through shccessive bytes of that logicalblock, and then through successive bytes of each successive logical blck, if any, of the
data spacg of the file section.

The numbering shall end with a number equalto 1 less than the number of bytes of the file recorded in the data space of the file
section; or this number shall equal to O 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 if recorded in an “FC” extended attribute, the‘file section shall be recorded in the File Contents field|(see 2/15.3.8.1.4
and 2/15.B.8.2.5) of the “FC” extended attribute which shall be the data space of the file section.

The byteq in the File Contents field shall be numbered consecutively. The numbering shall start from 0 which|shall be assigned
to the firgt byte of the File Contents field and the numbering shall Continue through successive bytes of the File Contents field.
The numbering shall end with a number equal to 1 less than the size 0fthe file; or this number shall equal 0 if there are no bytes
of the fild recorded in the data space of the file section.

13.5.2

The data ppace of a file shall be the ordered set of file sections on which the data-0f the file is recorded.

ata space of a file

The byteq in the data space of a file shall be numbered with consecutive integers in anascending sequence. Th¢ numbering shall
start fron} O which shall be assigned to the first byte of the first, if any, file section of the file. The numbering shall continue
through spiccessive bytes of that file section, and then through successive bytes of each successive file section, if any, of the file.

The numbering shall end with a number equal to 1 less than the sum of the number of bytes in-all file sections jof the file; or this
number shall equal O if there are no bytes of the file recorded in the data space of the file.

ecord structure

ation in a file may be organised as a set of records according to 2/15.3.5. The structure and attributes of these
records are specified in ISO/IEC 13346-5. For the purposes of ISO/IEC 13346-5, the data space of a file is 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 bytes of
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 as a single
character, and a byte containing #0A shall be a LINE FEED character, a byte containing #0B shall be a 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

©ISO/EC

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 File version number

A file version jnumber shall be a number in the range T to 32 767 1clusive. The numbers 32 /68 10 6535351
reserved for fufure.standardisation.

13.8 Associated file

An associated file has a rélationship not specified by this part of ISO/IEC 13490 to another file that has been assign
file identifier apd file versior/number (see 2/13.7.2) as that of the associated file in the same directory.

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

14 Extended attributes

clusive are

td the same

An extended dttribute shall specify an attribute type, an attribute subtype, and may specify attribute specific jnformation.

Extended attrifutes are associated with a file, a diréctory, a Primary Volume Descriptor, a Supplementary Volumg
or a File Set Descriptor. The term “instances of an extended attribute” shall refer to all extended attributes recordeg
(see 2/14.1), directory (see 2/14.1), Primary Volume Descériptor (see 2/14.2), Supplementary Volume Descriptor (se
File Set Descriptor (see 2/14.2) with identical contents of theiréAttribute Type and Attribute Subtype fields (see 2/15

An auribute type shall be an integer x where 0 < x <232,
An attribute subtype shall be an integer x where 0< x <28,
The attribute 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 ty
inclusive, [2 048 and 65 536 are registered according to ISO/IEC 13800 and ‘are recorded according to 2/15

Descriptor
for the file
e 2/14.2) or
3.0).

pes 1 to 11
3. Attribute

type 12 is| registered according to ISO/IEC 13800 and shall not be recorded ac¢ording to 2/14.1 or 2/14.2. Atfribute types

13 to 2 047 are reserved for reserved for registration according to ISO/IEC 138007 Attribute type O is reserve
standardisation by ISO/IEC 13800.

d for future

— Implementation Use Extended Attributes are attributes with type 2 049 to 65 535 inclusive which shall be registered
according|to ISO/IEC 13800, are recorded according to 2/15.3.1 and are reserved for implementation use gccording to

ISO/IEC 13800.

—  Applicatign Use Extended Attributes are attributcs with type 65 537 and above which shall be registered gccording to
ISO/IEC 13800, are recorded according to 2/15.3.1 and are reserved for application use according to ISO/EEC |3800.

There shall be

—  zero or one 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 identified by “CE” extended attributes (see 2/15.3.9).

The set offextended-attributes-assoetated—with-a-d orded-aceording—to2H4-1-in-the-Extendeg Attributes Area
field of th¢/Path Table Record that identifies the directory and, if any, Additional Extended Attributes Areas re¢orded according
to 2/14.1.] and identified by “CE” extended attributes (see 2/15.3.9).

The set of extended attributes associated with a Primary Volume Descriptor or a Supplementary Volume Degcriptor or a File
Set Descrjptor shall/be’recorded according to 2/14.2 in the Application Use field of that descriptor and, if any, Additional
Extended |Attributes Areas’recorded according to 2/14.2.1 and identified by “CE” extended attributes (see 2/15{3.9).

14.1 Ré¢cording of extended attributes for files and directories

Extended [attributes in the Exténdéd Attribute Area field of a Directory Record and of a Path Table Record shall be recorded
contiguouLly according to the schema-shown in figure 2/7 .

[Extend€d~Attribute Areal] ({

<Standard Defined Extended Attribute Existence>

[extended attribute] ({
<Standard Defined Extended Attribute> |
<Impleméntation  Use Extended Attribute> |
<Applicatign Use Extended Attribute>

} 0+

<#00 byte> 0+

Figure 7 - Extended Attribute Area’schema
The Standard Defined Extended Attribute Existencc 1s specified in 2/15.1.11.

14.1.1 Recording of additional extended attributes for files and directories

Extended|attributes in an additional extended attribute area (see 2/14 and 2/15.3.9) for filés and directories phall be recorded
contiguoysly in three non-overlapping areas within the additional extended attribute area aceording to the $chema shown in
figure 2/4 . These areas shall be referred to as the Additional Standard Attribute Area, the Implementation Use Area and the
Applicatipn Use Area.

39


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

ISO/IEC 13490-2: 1995 (E) ©ISO/IEC

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

<Implementation Use Extended Attribute> |

<“PD” Extended Attribute>

} 0+

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

Y7 0+

}

<“CE” eéxtended attribute>0+1

<#00 bytes) 0+

}

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

14.2 Recornding of extended attributes for a Primary Volume Descriptor or a Supplementary
Volume Dekcriptor or a File Set Descriptor

Extended attributes in the Application Use field of a Primary Volume Déscriptor and a Supplementary Volume Descriptor and
a File Set Desgriptor shall be recorded contiguously according to the schema shown in figure 2/9.

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

Figure 9 - Extended Attribute schema for a Primary Volume Descriptor or Supplementary Volume Descriptor or File
Set Descriptor

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 area according to the schema shown in figure 2/8 .
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[Additional Extended Attribute Area] {
{
<Application Use Extended Attribute> |
<“PD” Extended Attribute>
} O+

<“CE” extended attribute>0+1

H#0-0—Pye>—0—+
}
Figure 10)- Additional Extended Attribute Area schema for a Primary Volume Descriptor or(a Supplenpentary Volume
Descriptor or a File Set Descriptor
14.3 Extended attributes specified by this part of ISO/IEC 13490
The extengled 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 Information((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 “TT” Inféfmation 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 “UX” 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|nged4ot be any extended attributes associated with a file, directory, Primary Volume Descriptor, Supplementary Volume Descriptor or File Set

Descriptor.

53 — For performance reasons, often used extended attributes should be recorded in the Extended Attribute Area (see 2/14.1) of Directory Records and Path
Table Records, rather than in the Additional Standard Attribute Area (see 2/14.1.1).

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
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 shorttimestamp(1/7.3.2)
25 1 File Flags Uint8 (1/7.1.1)
26 1 File Unit Size Uint8 (1/;1.1)
27 1 Interleave Gap Size Uint 8\1/7.1.1)
28 4 Volume Sequence Number Uant'16BOTH (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_XAAKL_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 Loca3tion of File Section (RBP 2)
If either the “MF” or “FC” extended attribute exists(see 2/15.1.11), this field shall be set to 0.
If neither the ‘IMF” nor “FC” extended attributé,exists, the file shall be recorded in one file section, and this field ghall specify

the logical blofk number of the logical block at which the first byte of the file section is recorded. The file sectio|

shall be recordgd in the volume with the volume sequence number specified in the Volume Sequence Number field.

If the value of this field is #FFFFFEFF, the value of the File Unit Size and Interleave Gap Size fields shall be
Length field shall contain the size)of the file, and the file shall be treated as if it consisted of all #00 bytes, and
recorded.

15.1.3 Data Length (RBP 10)

If the “MF” extendedtattribute does not exist, the file shall contain only one file section and this field shall specify t

bytes, of the file section.

If the “MF” e
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 Record
field and the File Flags field, is not specified by this part of ISO/IEC 13490 (see 2/18)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 set 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 attribufe (see 2/15.3.4) for the file. [f set 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 Vefsion bit of the File Flags field (2/1%.2.5) of
the Path Table Record identifying the directory in whic¢h this Directory Record is recorded. [If set 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 sét to ONE, shall mean that this Directory Recird 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 mfean 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 @QNE, 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 attHbute is
recorded for the file.

15.1.6 Hile Unit Size (RBP 26)

If the valup of this field is 0, the:file is recorded in non-interleaved mode (see 2/13.5.1.1.2) and the Interleave Gap Size field
shall be sef to 0.

If the valug of this field is'not 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 IpterleaveGap Size (RBP 27)
If the valug of this'field is 0, the file is recorded in non-interleaved mode and the File Unit Size field shall be sefl to 0.

If the valu¢-ef-this-fretd-tsnot-B;thefiteTsTecorded-rimterteavedmode—The vatme of this field Shatt be the assigned interleave
gap size for 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).

©ISO/IEC

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.

Bit

Interpretation

© 0 9 O W A W N = O

31

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 (2/15.3.7)
“FC” extended attribute (2/15.3.8)
“CE” extended attribut€ (2/15.3.9)
“MF” extended atribute (2/15.3.10)
“UX” extended attribute (2/15.3.11)
“XR” extended attribute (2/15.3.12)
Reserved: Shall be set to ZERO.
“SU” extended attribute (2/15.3.13)
“AU” extended attribute (2/15.3.14)

15.1.12 Padding (RBP [L_XAA+L_FI+33])
This field shall pe 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 shall [specify thefite’ version number of the file specified by the File Identifier field as a number in the
32 767 inclusivé. The numbers 32 768 to 65 535 inclusive are reserved for future standardisation.

15.2 Path Tjable Record

A Path Table Record shall be recorded in the format shown in table 2/26

Table 25~ Standard Definod Extended Attribute Exi field i .

range 1 to
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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 (1/7.3.2)
25 1 File Flags Uint8 (1/7.1.1)
26 2 Reserved #00 bytes
28 4 Parent Directory Number Uint16BQTHA2/8.3)
32 1 Length of File Identifier (=L_FT) Uint8\(H7.1.1)
33 L_FI File Identifier bytes
[L] FI+33] L_XAA Extended Attribute Area bytes
[L] XAA+L_FI+33] * Padding bytes

15.2.1 L
This field dhall specify the length, in bytes, of the Path Table Record.

15.2.2 Iocation of Directory (RBP 2)

This field

If the valu

ONE.

15.2.3 Data Length (RBP 10)

This field

If the valu
to ONE.

15.2.4 Recording Date and Time (RBP 18)

This field

15.2.5 VFile Flags (RBP'25)

This field
— Thell
— The A

bngth of Path Table Record (=L_PTR) (RBP 0)

hall specify the logical block number of the location of the extent in which the directory is recorded.

b of the Data Length field is 0, this field shall beset to 0, and the Version bit of the File Flags fiel

hall specify the length of the directory, (See 2/13.2.1).
L of this field is 0, the Location of(Extent field shall be set to 0, and the Version bit of the File Flags

bhall indicate the date-and time of the day when this Path Table Record is recorded.

shall specifycertain characteristics of the file as shown in table 2/24, with the following restrictions:
irectory"bit’shall be set to ONE.

ssdciated File, Record, Alias and Multi-Extent bits shall be set to ZERO.

— Ifthe

V Ers10

[ shall be set to

field shall be set

ith the Version bit

set to ZERO. If the Version bit is set to ONE it shall mean that the dlrectory shall contain only Dlrectory Records with the
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
as aUint32 (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.

15.2.11 Padding (RBP [L_XAA+L_FI+33])

This field shalllbe rem(L_XAA+L_FI+1, 2) bytes long. If this field is not of zero length, it shall be set.to#00.
15.3 Extenlded Attributes

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

15.3.1 Extenpded Attribute format

An extended dttribute 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 longform extended attribute (see 2{15.3.1.2) if
the length, in blytes, of the extended attribute is greater than or equal to 255.

15.3.1.1 Geperic short form Extended Attribute format

The short form extended attribute shall be recorded in the format shown in table 2/27. The specification for ea¢h extended
attribute shall gpecify 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.

15.3.1.1.2 Attributé Subtype (RBP 4)
This field shall specify.the subtype of the extended attribute.

15.3.1.1.3 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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15.3.1.2.
This field

15.3.1.2.
This field

15.3.1.2.
This field
15.3.1.2.
This field
NOTE 58 —
15.3.1.2.
The interp

NOTE 59 —]
extended atty
attributes wi

This schemg
attribute and

15.3.2 4
The “CS”

The “CS”

15.3.2.1
A short fol

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

| Attribute Type (RBP 0)
shall specify the type of the extended attribute.

P Attribute Subtype (RBP 4)

shall specify the subtype of the extended attribute.
B Attribute Length (RBP 5)

shall specify 255.

i Actual Length (=A_L) (RBP 6)

shall specify the length, in bytes, of the entire extended attribute and shall be greater than, or equal to
It is recommended that the extended attribute length be an integral multiple'6f 2.

b Attribute Data (RBP 14)
retation of this field shall depend on the value of the Attribute Type field.

libute. The only deduction one can make is that the amount of attribute specific data is not greater than A_L-14. It is recomn
th variable-sized data record the data length immediately’after the Actual Length field.

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

‘CS” Extended Attribute

extended attribute may be used.to specify the coded character sets used in interpreting the contents o
extended attribute shallbe recorded as specified in 2/15.3.2.1 or 2/15.3.2.2.

Short “CS” Extended Attribute format
rm “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

255.

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 the next, if any,

hended that extended

d of the data for an

the current file.

4 Attribute Type Uint32 (1/7.1.5) =1

15.3.2.1.
This field

15.3.2.1.
This field

0

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

1 Attribute Type (RBP 0)
shall specify 1.

2 Attribute Subtype (RBP 4)

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)

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.

©ISO/IEC

15.3.2.1.6 ELcape Sequences (RBP 15)

This field shall

interpreting the

specify one or more escape sequences, control sequences or both escape sequences and contro
according to ISO/IEC 2022 and ISO/IEC 6429 that designate and implicitly invoke the coded character sets to
contents of the current file in an 8-bit environment according to ISO/IEC 2022 or ISOAEC 1064
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 “(S” extended attribute shall be recorded in the format shown in table 2/30.

15.3.2.2.1 Attribute Type (RBP 0)

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

This field shall|specify 1.
15.3.2.2.2 Attribute Subtype (RBP 4)

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

15.3.2.2.3 Attribute Lkength (RBP 5)
This field shall specify-255.

15.3.2.2.4 ActualLength (RBP 6)
This field shallspeCify the length. in bytes, of the entire extended attribute.

sequences
be used in
16-1. These

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.

TFable-31—Shert PD-Extended-Attribute-format
X L9

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(H)

6 A_L-6 Padding bytes

15.3.3.11 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.
15.3.3.13 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 contents of this field are not specified by this part.0f ISO/IEC 13490.

15.3.3.2( Long “PD” Extended Attribute format
A long fofm “PD” extended attribute shall berrecorded 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 file.

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 Uint16BOTHA2/8.3)

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

14 2 Permissions Uintd 6.(1/7.1.3)
15.3.4.1 Attribute Type (RBP 0)

This field shall[specify 3.

15.3.4.2 Atfribute Subtype (RBP 4)

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

This fieid shall|specify 16.

15.3.4.4 Owner Identification (RBP 6)

This field shallspecify as a 16-bit number an identification of the owner of the file who is a member of the group iglentified by
the Group Identification field of this extended attribute

If the number in this field is O, this shall indicate that there is no owner identification specified for the file. In tHis case, the
Group Identifidation field shall be setto,0.

15.3.4.5 Grpup 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 numbejr, values from 1 to a value subject to agreement between the originator and recipient of the medium shall identify
the group as belonging:to the class of user referred to as System.

If the number InSthis field is O, this shall indicate that there is no group identification specified for the file. In this case, the

Owner ldentificatrorfreldshatt-beset to6-

15.3.4.6 Permissions (RBP 14)

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
write the file. If set to ONE, shall mean that write access is not allowed by this bit.

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

3 If set to ZERO, shall mean that a user who is a member of a group of the System glass 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 rgad access
is not allowed by this bit.

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

6 If set to ZERO, shall mean that the owner may execute the file/If\set to ONE, shall mean that execute
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 asgroup ID that is the same as the Group Ideptification
field may read the file. If set to ONE, shall mean that 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 Ideptification
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 Ideptification
field may execute the file. If set-to"ONE, shall mean that execute access is not allowed by thiq bit.

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

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

1] If set to ZERQ, shall mean that any user may write the file. If set to ONE, shall mean that wfite access

is not allowed by this bit.

14 If settoZERO, shall mean that any user may execute the file. If set to ONE, shall mean that execute
access is not allowed by this bit.

access 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 (Ihat delete

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 Attiribute Type (RBP 0)
This field shall specify 4.
15.3.5.2 Attribute Subtype (RBP 4)
This field shall [specify 1. All other values are reserved for future standardisation.
15.3.5.3 Attribute Length (RBP 5)
This field shall [specify 16.
15.3.5.4 Re¢ord Format (RBP 6)
This field shall [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 informatiomif the 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 information in the file is a sequence of variable-length-16 records (see R5/9.23.2).
5 Shall mean that_the\information in the file is a sequence of variable-length-16-MSB records (see
R5/9.2.3.3).
6 Shall mean that the information in the file is a sequence of variable-length-32 records (see R5/9.2.3.4).
7 Shallmean 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

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 R5/9.3.1.
2 Shall mean that each record shall be displayed on a character-imaging device according to R5/9.3.2.
3 Shall mean that each record shall be displayed on a character-imaging device according to R5/9.3.3.
4-235 Reserved for future standardisation.

15.3.5.6| Record Length (RBP 8)

If the Redord Format field contains the number O, the interpretation of the Record Length field is subject to agreement between
the originptor and recipient of the medium.

If the Redord Format field contains either 1 or 2, the Record Length field shall specify thelength, in bytes, pf each record in
the file.

If the Reg¢ord Format field contains a number in the range 3-11 inclusive, the Record ‘Length field shall specify the maximum
length, in|bytes, of a record that may be recorded in the file.

15.3.6 [‘TF” Extended Attribute

The “TF’{ extended attribute specifies certain dates and times for the current file and shall be recorded in the|format shown in
table 2/3§.

Table 38 - TF Extended‘Attribute format

RBP | Length Name Contents

0 4 Attribute\T'ype Uint32 (1/7.1.5) =5
4 1 Attribute Subtype Uint8 (1/7.1.1)=1
5 1 Attribute Length (=A_L) | Uint8 (1/7.1.1)

6 2 File Time Existence Uint16 (1/7.1.3)

8 A_ -8 File Times bytes

15.3.6.1| Attribute Type (RBP 0)
This field shall specify 5.

15.3.6.2| Attribute.Subtype (RBP 4)

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

This field shall specify the length, in bytes, of the entire extended attribute.
15.3.6.4 File Time Existence (RBP 6)

This field shall specify which dates and times shall be recorded in the File Times field. A bit in this field corresponds to a
particular date and time as shown in 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
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Bit Timestamp
0 File Creation Date and Time: the date and time of the day at which the file was created.
1 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.
2 File Deletion Date and Time: the date and time of the day after which the file may be deleted. If the bit
is ZERO, the file may not be deleted unless requested by the user.
3 File Effective Date and Time: the date and time of the day after which the file may be used. If the(bif is
ZERO, the file may be used at once.
4 File Last Access Date and Time: the most recent date and time of the day of file creation or read accgss
to the file prior to recording the “TF” extended attribute. This date and time shall not beearlier than the
File Creation Date and Time, if any.
INOTE 62 — This departs a little from the interpretation in ISO/IEC 9945-1 in that read accesses/since this extended attrijute
was recorded are ignored. This is intended to reduce updates on write-once media.
5 File Last Backup Date and Time: the date and time of the day at which the file was last backed up.
15.3.6.5 Fil¢ Times (RBP 8)
The dates and|times specified in the File Times Existence field shall be recorded contiguously in this field, each as a
timestamp ($ee 1/7.3.1), in ascending order of their bit positions.
15.3.7 “TI”|Extended Attribute
The “TI” extenfed attribute specifies certain dates and times for the, information in the current file and shall be recgrded in the

format shown 1

15.3.7.1 At

This field shall

15.3.7.2 At

This field shall

1 table 2/40.

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 DL Information Times bytes

ribute Type (RBP 0)
specify-6:
ribute Subtype (RBP 4)

specity 1. Al other values are reserved 1or ruture standardisation.

15.3.7.3 Attribute Length (=A_L) (RBP 5)

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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Table 41 - Information Time Existence interpretation

ISO/IEC 13490-2: 1995 (E)

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 regprded as
obsolete unless requested by the user.

3 Information Effective Date and Time: the date and time of the day after which the informatign in the
file may be used. If the bit is ZERO, the information in the file may be used at once.

15.3.7.5 | Information Times (RBP 8)
The dates|and times specified in the Information Times Existence field shall be recorded contiguously in this

timestd

15.3.8 ¢

If the “FQ
2/15.1) ids

— The [
— Thel
—  The Y

Record is recorded.

— Thell
— TheH
The “FC”

15.3.8.1
A short fol

mp (see 1/7.3.1), in ascending order of their bit positions.

FFC” Extended Attribute

” extended attribute is recorded (see 2/13.5.1) for the current file, the, following fields in the Direc
ntifying this extended attribute shall have the following values:

ocation of File Section field shall be set to all #00 bytes
ata Length field shall specify the length, in bytes, of the‘file:

olume Sequence Number field shall contain the ¥olume sequence number of the volume on whil

irectory and Multi-Extent bits in the File Flags field shall be set to ZERO

ile Unit Size field (see 2/15.1.6) and Interleave Gap Size field (see 2/15.1.7) shall be set to 0.
extended attribute shall be recorded:as’specified in 2/15.3.8.1 or 2/15.3.8.2.

Short “FC” Extended Attribute format

rm “FC” extended attribute shall be recor«ied in the format shown in table 2/42.

Table 42 - Short FC Extended Attribute format

field, each as a

ory Record (see

ch the Directory

15.3.8.1.
This field

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

1 Attribute Type (RBP 0)
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 §)

This field
15.3.8.1.

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

Table 43 - Long 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 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.

15.3.8.2.2 Attribute Subtype (RBP 4)

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

15.3.8.2.3 Attribute Length (RBP 5)
This field shallfspecify 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 HKile Contents (RBP 14)
The file shall be recorded in this field.

15.3.9 “CE} Extended Attribute
The “CE” extehded attribute shall be recorded in the format shown in table 2/44.

Table'd4 - 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 IIint32BOTH (2/R8 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.
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15.3.9.3 Attribute Length (RBP 5)
This field shall specify 70.
15.3.9.4 Extent Location (RBP 6)

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.

15.3.9.5 Extent Size (RBP 14)
This field shall specify the size, in bytes, of the extent identified by the Extent Location field.

15.3.9.6 | Offset of the Additional Standard Attribute Area (RBP 22)

This field| shall specify the relative byte offset of the first byte of an area recorded in the extent jidentifigd 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 shal] be ignored.

If the Additional Extended Attribute Area is recorded according to 2/14.1.1, this field $hall specify the first byte of the
Additiona] Standard Attribute Area (see 2/14.1.1).

15.3.9.7 [ Size of the Additional Standard Attribute Area (RBP 30)

This field|shall specify the size, in bytes, of the Additional Standard Attribute Area of the Additional Extenddd Attribute Area
identified |py 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 Offset of the Additional Standard Attribute Area field is 0, thé.Size of the Additional Standard Attribute|field shall be set
to 0.

15.3.9.8 [ Offset of the Implementation Use Area (RBP-38)

This field shall specify the relative byte offset of the.first byte of an area recorded in the extent identifigd 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 shal] be ignored.

If the Additional Extended Attribute Area‘i$.recorded according to 2/14.1.1, this field shall specify the [first byte of the
Implemenitation Use Area (see 2/14.1.1) in‘the Additional Extended Attribute Area.

15.3.9.9 | Size of the Implementdtion Use Area (RBP 46)

This field|shall specify the size in.bytes of the Implementation Use Area of the Additional Extended Attributk Area identified
by the Ex{ent Location field.

If the Additional Extended Attribute Area is recorded according to 2/14.2.1, this field shall be set to 0 and shal] 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 Implementation Use Area field.

15.3.9.1;[ Offset of the Application Use Area (RBP 54)

This field shall specify the relative byte offset of the first byte of an area recorded in the extent 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 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 Data Length field (see 2/15.1.3) shall specify the sum of the lengths, in bytes, of the file sections described by the
“MF” extefded 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 Shprt “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 Uint32/7:1.5)=9
4 1 Attribute Subtype Uintg@d/7.1.1)=1
5 1 Attribute Length (=A_L) | ¥yint8 (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 forfuture standardisation.
15.3.10.1.3 [Attribute Length (=A_L) (RBP 5)

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

15.3.10.1.4 [File Sections (RBP 6)

This field shal] contain a sequence of File-Section Records (see 2/15.5) recorded contiguously, starting at the first{byte of this
field and endinlg at the last byte of this‘field. The number of File Section Records recorded in this field shall be (A_IL-6)/20.

15.3.10.2 Liong “MF” Extended Attribute format
A long form “MF” extended,attribute 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 (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 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 shall contain a sequence of File Section Records (see 2/15.5) recorded contiguously, starting at the first byte of this
field and ending at the last byte of this field. The number of File Section Records recorded in this field shall be (A_L-14)/20.

ISO/IEC 13490-2: 1995 (E)

15.3.11

“UX” Extended Attribute
The “UX’[ extended attribute shall specify certain information for the current file as specified in ISO/IEC9945

The “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 Uintg32(1/7.1.5) =10
4 1 Attribute Subtype Uint8 (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)

15.3.11.1
This field| shall specify 10.

15.3.11.2 Attribute Subtype (RBP 4)

Attribute Type (RBE0)

This field shall specify 14 All’other 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.

If the nurpbet in‘this field is 36, the length of the “UX” extended attribute shall be 36 and the Major Device

_—

[dentification and

Minor D¢vice Identification fields shall not be present. Otherwise, the number in this field shall be 52, the lepgth of the “UX”

extended 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:

— 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.

The 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
user may write the file.

2 Other: If set to ZERO. shall mean that the user may not read the file: If set to ONE: shall mean that the
user may read the file.

3 Group: 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.

4 Group: If set to ZERO, shall mean that the user may not write the file; If set to ONE; shall meap 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 megn that
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 ot read 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 S I SGID bit as specified in ISO/IEC 9945-1.

11 Sticky: This bit shall be interpreted as\thé C_ISVTX bit as specified in ISO/IEC 9945-1.

12-15 Reserved: Shall be set to ZERO:

NOTE 63 — File ccess schemes are subject to agreement between the originator and the recipient of the medium as the meanings of both user IDs and group
IDs are implementation dependent; indeed, the permission and file access models of the receiving and originating systems may be incompatible

The question of hpw 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 sydtem uses the Uid, Gid and Permissions fields, it is recommended that such systems use and set all three (owner, group| other) sets of
permissions. It is also recommended that the Uid, Gid and Permissions fields be mapped to the appropriate fields in the implementation.

15.3.11.5 Kile Type (RBP 8)
This field shal] specify the'type of the file as shown in table 2/49.

60


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

©ISO/IEC

Table 49 - File Type interpretation

ISO/IEC 13490-2: 1995 (E)

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

2 Shall mean that the file is a block special device file as specified by ISO/IEC 9945-1

3 Strattmear thrat thefife tsacharacter specrat device fiteas specified by ISOAEC $945-1—

4 Shall mean that the file is a FIFO file as specified by ISO/IEC 9945-1

5 Shall mean that the file shall be interpreted according to the C_ISSOCK file type,identified by ISO/IEC
9945-1

6-65/535 Reserved for future standardisation

If any of pits 1, 2, 3, and 6 of the File Flags field in the Directory Record identifying/this extended attribute §s ONE, or if this

extended |attribute is associated with a Path Table Record, this field shall be s€t to 0. If the number in this field is O or 1, the

interpret

ion of the contents of the file shall be subject to agreement between the originator and recipient of th

15.3.11.¢ File Links (RBP 12)

This field
that ident]
specified,

t medium

may be used to specify the number of files described by the\directory hierarchy in which the current file is described

fy all of the same file sections constituting the current{file” This number in this field shall be 1 if

15.3.11.7 Uid (RBP 20)

This 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).

reasons, it i

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 th€ owner of the file.

15.3.11.9 Major Device Identification (RBP 36)

This field

no such files are

For various historical

may be used to specify\a device. The contents of this field shall be subject to agreement between the originator and
recipient pf the medium.

15.3.11.10 Minor Device Identification (RBP 44)

This field

15.3.12

The “XR1

may be usédto specify a device. The contents of this field shall be subject to agreement between the originator and
recipient pf the medium.

“XR” Extended Attribute

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” extended attribute shall be recorded in the format shown in table 2/50 .

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 (1/7.11)= 32
6 1 Flag Uint8 (M/71.1)

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 Rgcord | Uint32BOTH (2/8.6)
24 8 Offset of the Directory, Record Uint32BOTH (2/8.6)

15.3.12.2 Alttribute Type (RBP 0)
This field shall specify 11.

15.3.12.3 Alttribute Subtype (RBP 4)

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

This field shall specify 32.

15.3.12.5 Fjlag (RBP 6)
This field shal] 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 attribute
identifies all of the attributes identified by the Directory Record identified by the Offsef of the
Direciory Record field in the “XR” extended attribute.

If set to ONE, shall mean that the Directory Record identifying the “XR” 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.

“SU” Extended Attribute

15.3.13

ISO/TEC 13490-2: 1995 (E)

The “SU

15.3.13.1
A short fo

15.3.13.

This field

15.3.13.

This field|

15.3.13.
This field|

15.3.13.

This fiel
Implemer
regid (
15.3.13.
This field
ISO/IEC

15.3.13.

13490:

extended attribute shall be recorded as specified in 2715.3.13. T or Z715.3.13.2.

Short “SU” Extended Attribute format
rm “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 Uint32AM7.1.5) =2 048
4 1 Adttribute Subtype Uing8\(1/7.1.1) =1

5 1 Attribute Length (=A_L) Uint 8 (1/7.1.1)

6 ’ 32 Immplementation Identifier ~regid (1/7.4)

38 A_L-38 Implementation Use bytes

.1 Attribute Type (RBP 0)
shall specify 2 048.

|.2 Attribute Subtype (RBP 4)

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

.3 Attribute Length (=A_L) (RBP 5)
shall specify the length, in bytes;.of the entire extended attribute.

1.4 Implementation Idéntifier (RBF 6}

i shall specify an identification of an impiementation which can recognise and act upon the| contents of the
itation Use field. Ifthis*field contains all #00 bytes, then no such implementation is identified. The scope of this
/7.4) includes the'contents of the descriptors that specify the contents and attributes of the current filg.

1.5 Implementation Use (RBP 38)

shall be reserved for implementation use. The interpretation of the contents of this field is not speciffed by this part of

D <{Long “SU” Extended Attribute format

A long form "SU™ extended atiribute shall be Tecorded in the formar STowIT (T tabie 27537
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15.3.13.2.1
This field shall

15.3.13.2.2
This field shall

15.3.13.2.3
This field shall

15.3.13.2.4
This field shall

15.3.13.2.5
This field sh
Implementatio
regid (1/7.4)
15.3.13.2.6
This field shall

15.3.14 <Al
The “AU” exte

15.3.14.1 Sh
A short form

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

pecify 2 048.

specify 255.

l&ttribute Type (RBP 0)
S

J”” Extended Attribute
nded attribute shall be recorded as specified in 2/15.3.14.1 or 2/15.3.14.2.

Attribute Subtype (RBP 4)

specify 1. All other values are reserved for future standardisation.

Attribute Length (RBP 5)

A ctual Length (=A_L) (RBP 6)
specify the length, in bytes, of the entire extended attribute.
Implementation Identifier (RBP 14)

1 specify an identification of an implementation, which can recognise and act upon the conts
Use field. If this field contains all #00 bytes, then no such implementation is identified. The sg
includes the contents of the descriptors that spe€ify the contents and attributes of the current file.

Implementation Use (RBP 46)

be reserved for implementation use. The'interpretation of the contents of this field is not specified by
ISO/IEC 1349().

ort “AU” Extended:-Attribute format
AU” extended attribute’ shall be recorded in the format shown in table 2/54.

Table 54 - Short AU Extended Attribute format

nts of the
ope of this

this part of

15.3.14.1.1 Attribute Type (RBP 0)
This field shall specify 65 536.

RBP | Length Name Contents

0 4 Attribute Type Uint32 (1/7.1.5) = 65 536
4 1 Attribute Subtype Uints (I/7.1.1) =1

5 1 Attribute Length (=A_L) | Uint8 (1/7.1.1)

6 32 Application Identifier regid (1/7.4)

38 A_L-38 Application Use bytes

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 shall specify the length, in bytes, of the entire extended attribute.
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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/IEC

15.3.14.3 LAT i t
A long form “AU” extended attribute shall be recorded in the format shown in table 2/55.

15.3.14.

This field shall specify 65 536.

15.3.14.

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

15.3.14.

This field shall specify 255.

15.3.14.

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

15.3.14.

This field shall specify an identification of an application which can recognise and act upon the contents of thg
field. If this field contains*all #00 bytes, then no such application is identified. The scope of this regid (1

contents

15.3.14.

This field shall be reserved for application use. The interpretation of the contents of this field is not specifi

ISO/IEC

13490.

ISO/TEC 13490-2: 1995 (E)

Table 55 - Long AU Extended Attribute format

RBP Length Name Contents

0 4 Attribute Type Uint32 (1/7.1.5)'565 536
4 1 Attribute Subtype Uint8 (1/741.1) =1

5 1 Attribute Length Uint8-(1/7.1.1) = 255

6 8 Actual Length (=A_L) | Uint32BOTH (2/8.6)

14 32 Application Identifier ,| tegid (1/7.4)

46 A_L-46 Application Use bytes

P.1 Attribute Type (RBP 0)

p.2  Attribute Subtype (RBP 4)

P.3 Attribute Length (RBP 5)

2.4 Actual Length (=AL)-(RBP 6)

P.5 Application ddentifier (RBP 14)

bf the descriptors that specify the contents and attributes of the current file.

P.6 _Application Use (RBP 46)

Application Use
7.4) includes the

ed by this part of

13490

15.4 Path Component
A Path Component shall be recorded in the format shown in table 2/56.
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Table 56 - Path Component format

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 Component Type (RBP 0)
This field shall 4pecify 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 alfile
system as specified in ISO/IEC 9945-1.

2 The component specifies the root directory of the directory hierarchy of which the predecessor off 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 filé/or .. directory or an alias, specified by a descriptgr of
the directory identified by the predecessor component, such that the contents of the File Identifier field
of that directory descriptor is identical to-the' contents of the Component Identifier field.

6-255 Reserved for future standardisation.

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

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

shall contain O

15.4.3 Component 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 number
Identifier field

ip this field4s.0, then the highest file version number of any instance of the entity identified by the Component
see 2/15:44) is identified.

If the number in this-field is in the range 1 to 32 767 inclusive, this field shall specify the file version number of the entity
identified by wmmmmm%w for future

standardisation.

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

66

Record shall be recorded as shown in table 2/58.
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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)

15.5.1 Volume Sequence Number (RBP 0)

This field
identified

15.5.2 ILocation of Extent (RBP 4)

This field

field at wh

ISO/IEC 13490-2: 1995 (E)

by the File Section Record..

thall specify the logical block number of the logical block on the volume identified by the’Volume S
ich the first byte of the file section identified by the File Section Record.

shall specify the ordinal number of the volume in the Volume Set on which the extent containing the file section

equence Number

If the valye of this field is #FFFFFFFF, the value in the File Unit Size and Interleave)Gap fields of the Dhirectory Record

identifying

Record sh
not be rec

15.5.3 Data Length (RBP 12)

This field

16 Ley

This part

specifying

16.1 L
Atlevel 1

— Then|
- A Fil

fileid
SOLI

-~ AFil

the “MF” extended attribute identifying this File Section Record shall be 0, the Data Length field in

rded.

khall specify the lergii, in bytes, of the file section identified by this File Section Record.

rels of medium interchange

of ISO/IEC 13490 specifies four nested levels of*tnédium interchange. The level of a file set s
the most restrictions required to record the file set’according to the specifications of this part of ISO

evel 1
the following restrictions shall apply:
umber in any Length of File Identifier-field and any Length of Component Identifier field shall not ex

e Identifier (see 2/13.7.1) for'a directory shall conform to the schema shown in figure 2/11.
characters shall be a sequencelof d-charac:ers (see 1/7.2), excluding SPACE, COMMA, FULL STO}
PUS characters except as part of a code eatension character (see 1/7.2.9.1).

[Directory File Identifier]{

<fileid-characters>1+8

Figure 11 - Level 1 directory file identifier schema

this File Section

i1l contain the size of the file section, and the file section shall be treated.as’if it consisted of all #0( bytes, and shall

all be that level
EC 13490.

ceed 12.

A sequence of
P and REVERSE

e Identifier for a file other than a directory shall conform to the schema shown in figure 2/12 .
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Each file

The Alias
A file sec

NOTES

68 — For many
identifiers should

where n is one of

69 — The restrig
requires, in pring

interchange.

16.2 Leve
At level 2, the

There shal
The lengt]
The lengtl
The lengt]

A volume]

The depth

[Nondirectory File Identifier]{
<fileid-characters>1+8
H{
<fileid-characters>1+8
<FULL STOP character>

<fileid-characters>0+3

©ISO/IEC

<fileid-characters>0+8
<FULL STOP character>

<fileid-characters>1+3

Figure 12 - Level 1 nondirectory file identifier. schema

|1 not be more than Directory Record in a directory with the same ‘contents in the File Identifier field.
1, in bytes, of a resolved pathname (see 2/13.4.1) shall not exeéeed 64.

1 of a Directory Record shall not exceed 255 bytes.

1 of a Path Table Record shall not exceed 255 bytest

bhall consist of only one file section.

set shall consist of one volume.
and Multi-Extent bit in the File Flags field (see 2/15.1.5) of each Directory Record shall be ZERO.
ion shall not be recorded in interleaved mode (see 2/13.5.1.5.1).

of a directory hierarchy (se€ 2/13.1.4) shall not exceed 8.

systems, there are certdin file identifiers which will cause problems during interchange. For maximum interchange, the
not be used
AUX CLOCK$ COMn CON LPTm

NUL PRN

the four chafacters DIGITs ONE to FOUR and m is one of the three characters DIGITs ONE to THREE.

tion on the"maximum size of resolved pathnames may be difficult to enforce incrementally. For example, changing a d
iple; checking all pathnames including that directory. It may be simpler to check this restriction as a separate processi

following file

irectory's name
g step prior to

12
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).

68

[Directory File Identifier for a directory]{

<fileid-characters>1+8

Figure 13 - Level 2 directory file identifier schema
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— 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
<FULL STOP character>

fileid-characters>0+3

<fileid-characters>0+8
<FULL STOP character>

<fileid-characters>1+3

Figure 14 - Level 2 nondirectory file identifier schema
—  Ther¢ shall not be more than Directory Record in a directory with the same contents in the File Identifier fjeld.
—  The length of a resolved pathname (see 2/13.4.1) shall not exceed 64.

— A vojume 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 fil¢ section shall not be recorded in interleaved'mode (see 2/13.5.1.5.1).

—  The dlepth of a directory hierarchy (see 2/13:134) shall not exceed 8.
NOTES

70 — For| many systems, there are certain file ‘identifiers which will cause problems during interchange. For maximum interchange, the following file
identifiers ghould not be used

AUX CLOCKS$ COMn CON LPTm NUL PRN
where n is ¢ne of the four characters'DIGITs ONE to FOUR and m is one of the three characters DIGITs ONE to THREE.
71 — Thd restriction on the tmaxXimum size of resolved pathnames may be difficult to enforce incrementally. For example, changing a directory's name

requires, inl principle, cheeking all pathnames including that directory. It may be simpler to check this restriction as a separate prgcessing step prior to
interchangd.

16.3 Ilevel-3
At level 3,.the following restrictions shall apply:

— A volume set shall consist of one volume.
— A file section shall not be recorded in interleaved mode (see 2/13.5.1.5.1).

16.4 Level 4
At level 4, no restrictions shall apply.
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Section 3: Requirements for systems for volume and file structure

17 Requirements for the description of systems

©ISO/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 which

the user may supply or obtain such information.

NOTE 72 — The specifics of the description and the means referred to above will vary from implementation to implementation. For example, an
implementation might support two interfaces: a preferred, convenient interface which might vet user input, and a deprecated low level interface which allows

any input specifiedby-this-part-of ISOAECI3490-

18 Requirements for an originating system
18.1 Genernal

The implementhtion shall be capable of recording a set of files, and all descriptors as specified in thi$ part of ISO.
on a volume sef according to one of the medium interchange levels specified in 2/16.

[EC 13490,

The implementption shall be capable of recording a list of character sets (see 1/7.2.11) in which the bit for Character Set Type

CS2 shall be set to ONE.

If the user spetifies a volume without specifying which volume identification to use, then the implementation shall use the
volume identification in the Primary Volume Descriptor of the prevaiiing Volume Descriptor of the prevailing Volume

Descriptor Set pf the volume.

If any informatjion in the scope of a regid (see 1/7.4) is modified and the implementation cannot ensure that the

information

recorded within the scope of that regid still conforms to the agreement implied by the identification in that regid, then the

implementation} shall set the Dirty bit of the Flags field of that regid to ONE and should not alter the Identifier
regid (see 4/18.2.3).

field of that

If a domain is ifentified in a File Set Descriptor and the file set\identified is modified and the implementation cannof ensure that
the file set stillconforms to the agreement implied by the domain identifier, then the implementation shall set the Diirty bit (see

1/7.4) to ONE #nd may set the Domain Identifier field to.all #00 bytes.

18.2 Mandatory access by user

18.2.1 Files

The implementhtion shall obtain from the user the information that constitutes the set of files to be recorded.
18.2.2 File set

The implementation shall allow the.user to specify which file set to use on a volume set and to identify the volum
the volume set is recorded.

If the user spgcifies a volume set without specifying which file set to use, then the implementation shall use

ts on which

the file set

identified by the File Set\Descriptor having File Set De«.riptor Sequence Number 1 in the prevailing File System Descriptor Set

of the volume det.

18.2.3 Descfiptors

The implementation shall allow the user to supply the information that is to be recorded in each of the following descriptor

fields, and shall supply the information for a field if the user does not supply it.
Primary Volume Descriptor

—  Descriptor Character Set

— Volume Identifier

—  Volume Set Identifier

— Volume Set Size

—  Volume Sequence Number

—  Control Flags
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