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Introduction

ISO/IEC[13346 is a volume and file structure standard for interchanging files and as such, it is a peer t@Jegxisting
volume gnd file structure standards such as I1ISO 9293 and ISO 9660. It is rather different from those standards in at
least twq important ways. Firstly, it offers much more functionality, mainly because of user needs fer incfeased
characte| set support and for more powerful file system features. Secondly, it acknowledges the separate copcerns
of bootirlg, volume structure and file system structure. Rather than bundling these different, finctions together,
ISO/IEC [13346 carefully segregates these functions into separate parts and describes in detail"how those parts fit
together/ It is expected that future volume and file structure standards will fit into this framework, rather than building
other disfinct and incompatible formats.

ISO/IEC|13346 is published in five Parts. Part 1 - general - specifies references;~definitions, notations and basic
structures used in the other four Parts. Part 2 - volume and boot block recognition’- specifies formats and qystem
requirements for recognising the volume structures on a medium and booting~from a medium. Part 3 - Jolume
structure| - specifies how to record various volume-related entities such @s volumes, volume sets and [logical
volumes] Part 4 - file structure - specifies how to record and interpret files; both file data and file attributes, gnd file
hierarchipes within logical volumes. Part 5 - record structure - specifiesshow to record and interpret file data erjcoded
as recorgs.

Xii


https://standardsiso.com/api/?name=77248a3526718d419823ed57f1599dc1

INTERNATIONAL STANDARD ©ISO/IEC

ISO/IEC 13346-4:1999(E)

Information technology — Volume and file structure of write-once and
rewritable media using non-sequential recording for information
interchange —

Part 4:
File structure

1 Ycope

ISOJIEC 13346 specifies a format and associated system requirements for volume and boot block 1
me structure, file structure and record structure for the interchange of information on media betwegn users of
infomation processing systems.

volu

The

Note

comHination of these types.

This|

Part
Part
Part
Part
Part
Ann

This|

|
—

|
—

il

- I

media shall be recorded as if the recording of sectors may be done in.any order.

1 - The medium is not restricted to being of only one type; the type of mediuni\may be either write once, or read only, or rg

International Standard consists of the following five Parts;

1: General

2: Volume and Boot Block Recognition

3: Volume Structure

4: File Structure

5: Record Structure

bX A - ICB Strategies, is part of this part of ISO/IEC 13346.

part of ISO/IEC 13346 specifies'a format and associated system requirements for file structure by sp
ne placement of files;

he attributes of theZfiles;

he relationship.among files of a logical volume;
bvels ofimedium interchange;

pguirements for the processes which are provided within information processing systems, to enable

ecognition,

writable, or a

ecifying:

nformation

t

la HY la allo ot ol ff 4+ 4+ £ $los + +£i ) £ i + la
JTnciirnarngygcu DTWTTITT UNTTTTTIL SYSITITIS, TUT UTS PUrpgustc, 1t SPTUNITS UIT TUTILUUTIS tU DT PTu

ided within

systems which are intended to originate or receive media which conform to this part of ISO/IEC 13346.

2 Parts references

The first digit of a reference within ISO/IEC 13346 identifies the Part, e.g. 2/5 refers to clause 5 in ISO/IEC 13346-2,

and

figure 4/3 refers to figure 3 in this part of ISO/IEC 13346.
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3 Part interface

This clause specifies the interface of this part of ISO/IEC 13346 to other standards or Parts.

3.1 Input

This part of ISO/IEC 13346 requires the specification of the following by another standard or Part.

— Volume sets of one or more volumes.

© ISO/IEC

- A mear]
— Logical
— Numeri
- If the vg
— ldentifig
— Divisiorn
— Numeri
- The siz
- A mean

- Ifthe v
sectors

s for assigning volume sequence numbers (see 4/8.1).

volumes composed of partitions.

C identification of the partitions within a logical volume..

lume is recorded according to ISO/IEC 13346-3, the partitions shall be numbered according to 3/8.8.
ation of a logical volume on which one or more file sets may be recorded.

of the partitions for a logical volume into fixed size logical blocks.

C identification of the logical blocks within a partition.

b of a logical block for a logical volume. This shall be an integral fultiple of 512.

s for detecting if a logical block is unrecorded.

blume is recorded according to ISO/IEC 13346-3, a logical block shall be unrecorded if all of the lo
comprising that logical block are unrecorded. A logical block should either be completely records

unrecorided.

- A mean

- If the
Sequen
Volume

s for identifying the first extent of the File Set Descriptor Sequence (see 4/8.3.1) of a logical volume;

ce of the logical volume is recorded. shall be identified by a long_ad (4/14.14.2) recorded in the Lo
Contents Use field (see 3/10.6.7) of the Logical Volume Descriptor describing the logical volu

which the File Set Descriptors are recqrded.

- A mean

- If the vg
in the L
the logi

- A mean

e Una
* Fred

s for specifying the Logical Volume Header Descriptor (see 4/14.15) of a logical volume.

lume is recorded accarding to ISO/IEC 13346-3, the Logical Volume Header descriptor shall be reco
bgical Volume Contents Use field (see 3/10.10.5) of the prevailing Logical Volume Integrity Descriptg
Cal volume.

s for identifyifig the following for each partition of the logical volume on which a file set is recorded:

located Space Table and Unallocated Bit Map (see 4/10)
d Space Table and Freed Bit Map (see 4/10)

e Part

olume is recorded according to ISO/IE€13346-3, the extent in which the first File Set Des}ptor

pical
d or

ical
e in

rded
r for

tion Integrity Table (see 4/11)

If the volume is recorded according to ISO/IEC 13346-3, the Partition Contents Use field (see 3/10.5.6) of the
Partition Descriptor (see 3/10.5) describing the partition shall be recorded as a Partition Header Descriptor (see
4/14.3). Such a Partition Descriptor shall have “+NSRO03” recorded in the Partition Contents field.

3.2 Output

This part of ISO/IEC 13346 specifies the following which may be used by other standards or Parts.

- Data space of a file (see 4/8.8.2).
- Attributes of a file.
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— Attributes of a directory.
- Attributes of a directory hierarchy.

4 Conformance

4.1

Conformance of a medium

ISO/IEC 13346-4:1999(E)

A medium shall be in conformance with ISO/IEC 13346 when it conforms to a standard for recording (see 1/5.10)
and information recorded on sectors of the medium conform to the specifications of ISO/IEC 13346-1 and one or
more of ISO/IEC 13346-2, -3, -4 and -5. A statement of conformance shall identify the sectors of the medium on

whid
med

4.2

An

speq
(see
A st
whid

5 0

In g

T MfOrTmation 1S recorded according o the specifications of ISOMEC 13346, and the Parts and

ium interchange (see 2/10, 3/11, and 4/15) to which the contents of those sectors of the medium(con

Conformance of an information processing system
nformation processing system shall be in conformance with ISO/IEC 13346 if it meets the re
2/12, 3/13, 4/17 and 5/11) or for a receiving system (see 2/13, 3/14, 4/18 and 5/12) or for both types|

htement of conformance shall identify the Parts, and the levels of the requirements for each of th
h can be met by the system.

Definitions

ISOJIEC 13346.

5.1

A s€
local

5.2
A cQ

53
Ani

54
The

55
A ng

5.6

Extent

ion, of an extent is the number of the first logicalblock in the sequence.

File set

llection of files and directories.

Group ID

entification of a group of users.

Logical block

unit of allocation of‘a<ogical volume.

Logical volume

nempty setof partitions over which one or more file sets are recorded.

Partition

e levels of
orm.

juirements

ified in ISO/IEC 13346-1 and one or more of ISO/IEC 13346-2, -3, -4 and -5 eitherfor an originating system

of system.
ose Parts,

ddition to the definitions of ISO/IEC 13346-1 (see 1/5), .the following definitions apply for this part of

t of logical blocks, the logical block numbers of which form a continuous ascending sequence. The address, or

An

xtent of logical blocks within a volume

5.7

Stream

A data component of a file.

5.8

User ID

An identification of a user.

6 Notation

The

notation of ISO/IEC 13346-1 (see 1/6) applies to this part of ISO/IEC 13346.
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7 Basic types

In addition to the basic types of ISO/IEC 13346-1 (see 1/7), the following basic types apply for this part of
ISO/IEC 13346.

7.1 Recorded address

A logical block address may be specified by an Ib_addr  recorded in the format shown in figure 4/1.

RRD L oanath o
T T cCTrgT T

0 4 Logical Block Number Uint32 (1/7.1.5)
4 2 Partition Reference Number uintl6 (1/7.1.3)

i

o Caontantc
T SOTTItCTItS

Figure 1 - Ib_addr format

7.1.1 Logical Block Number (RBP 0)

This field gpecifies the logical block number relative to the start of the partition identifieed’by the Partition Refergnce
Number figld. The value 0 shall refer to the first logical block in the partition.

7.1.2 Partjtion Reference Number (RBP 4)
This field dgontains the numeric identification of a partition within a logical ¥olume (see 4/3.1).
7.2 Desgriptor Tag

Certain depcriptors specified in this part of ISO/IEC 13346 have a 16 byte structure, or tag, at the start of the
descriptor with the format given in figure 4/2.

Note 2 - Therg are two main motivations for using a general tag structure. The first is that most descriptors need a generic way to handle igsues
of CRCs and format versions. The second motivation is to support recovery after the medium has been damaged or corrupted in jsome
(unspecified)|way. With the tag described here, structures arg self identifying and can be verified with very little context.

RBP Length Name Contents

0 2 Tag Identifier uintlé (1/7.1.3)
2 2 Descriptor Version uintl6é (1/7.1.3)
4 1 Tag Checksum uint8 (1/7.1.1)
5 1 Reserved #00 byte

6 2 Tag Serial Number uintl6 (1/7.1.3)
8 2 Descriptor CRC uintl6é (1/7.1.3)
10 2 Descriptor CRC Length uintl6é (1/7.1.3)
12 4 Tag Location uUint32 (1/7.1.5)

Figure 2 - tag format

7.2.1 Tag Identifier (RBP 0)

This field shall specify an identification of the descriptor type. Type 0 shall specify that the format of this descriptor is
not specified by this part of ISO/IEC 13346. Types 1-7 and 9 are specified in ISO/IEC 13346-3. Type 8 is specified
identically in ISO/IEC 13346-3 and this part of ISO/IEC 13346. Types 256-266 are specified in this part of
ISO/IEC 13346. All other types are reserved for future standardisation. The descriptor types specified by this part of
ISO/IEC 13346 are shown in figure 4/3.
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Type Interpretation

8 Terminating Descriptor (3/10.9 and 4/14.2)

256 File Set Descriptor (4/14.1)

257 File Identifier Descriptor (4/14.4)

258 Allocation Extent Descriptor (4/14.5)

259 Indirect Entry (4/14.7)

260 Terminal Entry (4/14.8)

261 File Entry (4/14.9)

262 Extended  Attribute  Header  Descriptor

(4/14.10.1)

263 Unallocated Space Entry (4/14.11)

264 Space Bitmap Descriptor (4/14.12)

265 Partition Integrity Entry (4/14.13)

266 Extended File Entry (4/14.17)

Figure 3 - Descriptoriinterpretation

7.2.2 Descriptor Version (RBP 2)
This| field shall specify the version of this descriptor. The value shall be 2 or 3. The value 3 shall ipdicate the
strugture of this part of ISO/IEC 13346. The value 2 shall indicate the structure of this part of ISO/IEC 13346. See

4/17

Note

.1 and 4/18.1 for requirements.

3 - Structures with version 2 descriptors may’ be on the medium due to changing the medium from NSR02 to NSR03 witholit rewriting all

desciiptors as version 3. Originating systems shall record a 3 in this field; receiving systems shall allow a 2 or 3 (see 4/17.1 and 4418.1).

7.2.

This|

7.2.4

This|

7.2.1

B Tag Checksum (RBP 4)

I Reserved (RBP 5)

b _Tag'Serial Number (RBP 6)

field shall specify the-sum modulo 256 of bytes 0-3 and 5-15 of the tag .

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

This field shall specify an identification of a set of descriptors. If the field contains 0, then no such identification is
specified.

Note 4 - This field can be used to distinguish between groups of descriptors. For example, when reusing rewritable media, an implementation
might choose a different serial number from the previous use when initialising a volume. Thus, a disaster recovery mechanism can avoid
recovering prior and unintended data. The only alternative to this scheme would be to force volume initialisation to clear the volume.


https://standardsiso.com/api/?name=77248a3526718d419823ed57f1599dc1

ISO/IEC 13346-4:1999(E) © ISO/IEC

7.2.6 Descriptor CRC (RBP 8)

This field shall specify the CRC of the bytes of the descriptor starting at the first byte after the descriptor tag. The
number of bytes shall be specified by the Descriptor CRC Length field. The CRC shall be 16 bits long and be
generated by the CRC-ITU-T polynomial (see ITU-T V.41):

x16 4+ x12 4+ x5+ 1

Note 5 - As an example, the CRC of the three bytes #70 #6A #77 is #3299. Implementations can avoid calculating the CRC by setting the
Descriptor CRC Length to 0, as then the Descriptor CRC shall be 0.

7.2.7 Desgriptor CRC Length (RBP 10)
This field gpecifies how many bytes were used in calculating the Descriptor CRC.
7.2.8 Tag|Location (RBP 12)

This field ghall specify the number of the logical block, within the partition the descriptor is recorded on, contajning
the first byte of the descriptor.

Note 6 - The [location of the tag may appear to be redundant but its primary purpose is to make it extremely likely that if the first 16 bytep of a
logical sector]or logical block is a consistent descriptor tag, then it is a descriptor tag.

8 File stfucture

8.1 Volume set
Each volume in a volume set shall have an assigned volume:sequence number as specified in 4/3.1.
8.2 Arrangement of information on a volume set

A logical vplume and its related file sets shall be. recorded on a volume set. Identification of the logical volumes [(see
4/3.1) and|related File Set Descriptors for alkthe logical volumes in a volume set shall be recorded in the volume
with the highest volume sequence numbet.in‘the volume set.

8.3 Arrangement of information(ona logical volume

This part gf ISO/IEC 13346 takes a logical volume to be a set of partitions on one or more volumes. Each parfition
shall be cpnsidered as anyextent of logical blocks, and shall have an identification as specified in the input
parameters for this part\ef-ISO/IEC 13346 (see 4/3.1). An address within a logical volume has two parts; one|part
identifies g partitionwithin the logical volume and the other part specifies a logical block number relative to the [start
of that partjtion.

8.3.1 File[Set)Descriptor Sequence

A File Set Descriptor Sequence shall be recorded as a sequence of extents within a logical volume. An extent of the
File Set Descriptor Sequence shall be recorded according to the schema shown in figure 4/4.
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The first extent of the sequence shall he identified hy the inpll'r parameters (QPP 4/3 1) of this part of 1ISO/

Each, if any, subsequent extent of the sequence shall be identified by the Next Extent field of a File Set
An extent of the sequence shall be terminated by either an unrecorded logical block (see 4/3.1))a 1

[File Set Descriptor Sequence extent{
<File Set Descriptor>0+
[Terminator[{
<File Set Descriptor>
| <Terminating Descriptor>
| <unrecorded logical block>
} <trailing logical block>0+
}0+

Figure 4 - File set descriptor sequence schema

ISO/IEC 13346-4:1999(E)

EC 13346.

Descriptor.
erminating

Desctriptor (see 4/14.2), or by a File Set Descriptor whose Next Extent field identifies a subsequent extent of the
sequience.
All Hile Set Descriptors shall have an assigned file set descriptor number. All File Set Descriptors with iglentical file

set descriptor numbers shall have identical contents.

All fle sets shall have an assigned file set number. Of the File Set Descriptors,of a File Set Descripton
withlidentical file set numbers, the one with the highest file set descriptor namber shall be used. This ins
be referred to as the prevailing instance.

One|of the File Set Descriptors of a File Set Descriptor Sequence shall have a file set number of 0.

A File Set Descriptor shall specify a file set identification. No prevailing instance of a File Set Descriptor s
the same file set identification as any other prevailing instance of a File Set Descriptor.

8.4 [ Arrangement of information on a partition

Am

8.5 | File set

A file set shall be identified by a File Set Descriptor which identifies the root of a directory hierarchy
desgribing a set affiles and certain attributes of the file set. A prevailing File Set Descriptor specifies

nallocated Space Table and Unallocated Bit Map (see 4/10)
reed Space Table and Freed Bit Map (see 4/10)
artition Integrity Table (see 4/11)

1 C

—

ne name.of the logical volume it is recorded on

— —

escriptor

Sequence
tance shall

hall specify

pans for identifying the location of the following for each partition of the logical volume on which a file set is
recdrded shall be specified by the input parameters (see 4/3.1) of this part of ISO/IEC 13346.

see 4/8.6)

ne set-of.characters allowed in certain fields of descriptors associated with the file set identified by the File Set

n identification of the root of the directory hierarchy describing the files of the file set identified by

e File Set

Descriptor
copyright and abstract information for the file set.

8.6 Directories

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 shall contain a set of directory descriptors, each of which identifies a parent directory or a component file
or a component subdirectory. A directory descriptor that identifies a parent directory or a component file or
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subdirectory by specifying the address of an ICB (see 4/8.10.1) for that component shall be recorded as a File
Identifier Descriptor (see 4/14.4). A directory descriptor that identifies a component file or subdirectory of the
directory by specifying the pathname of the actual file or directory shall be referred to as an alias and shall be
recorded as a File Identifier Descriptor specifying a file whose type is a symbolic link (see 4/14.6.6).

A directory identifying another directory by other than an alias shall be called a 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 diregtory descriptor shall specify the name of a component file or the name of a component subdirectory, or
identify thg parent directory of the directory. The length, in bytes, of the name of a component file or subdireg¢tory
shall be greater than 0. Each directory descriptor shall contain an indication of whether the identified component is a
directory. \When the descriptor identifies an alias, this indication is contained in the directory descriptor for the f{le or
directory identified by the pathname specified by the alias.

A directory shall be recorded according to the schema shown in figure 4/5.

<File Identifier Descriptor>

Figure 5 - Directory schema
For the desgcriptors in a directory

— there shall not be more than one descriptor with the same Filg’ldentifier (see 4/14.4.8) and File Version Number
(see 4/14.4.2).

— adescr|ptor identifying a directory shall have a File Version Number of 1.
— there shall be exactly one File Identifier Descriptoridentifying the parent directory (see 4/14.4.3).
— the deskriptors shall be ordered accordingt0'4/8.6.1 and 4/14.6.8.

A File Entry specifying a file in which a directory is recorded shall not specify a Character Set Information Extended
Attribute.

Note 7 - The|character set specifying/the-d-characters (1/7.2) used in the directory descriptors is specified in the File Set Descriptor for the
directory hierprchy of which the directory’is a member.

8.6.1 Order of directory.descriptors

If the directory descriptors of a directory are sorted according to this part of ISO/IEC 13346, they shall be ordergd by
the following criteria in descending order of significance:

1. In ascendingorder—according—to—therefative—vatoeof Fitetdentiffer,whereFitetdentifiers—shaltbe—vatued as
follows:

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

- If the 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
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Identifier with the greater byte value, comparing values of the bytes as unsigned integers, shall be considered

greater.

2. In descending order according to the relative value of File Version Number.

Note 8 - Sorting applies to files and aliases having been marked as deleted in the File Characteristics field. The order is independent of the
charspec (1/7.2.1) applying to the directory because the File Identifiers are sorted as if they were binary values.

8.6.2 Directory hierarchy size restrictions

The

sum of tha nuumhar of diractariac and tha nuumhar of filac dacerihad hy tha diractarias of 9 diractar
HHR—-otHeHHRBe—eaH toHeS—aHa—tHe- e o+Hhes—aesetHpneay—me-aHectoHes—oa-aHe &ttt

/ hierarchy

shal

8.7

be less than 232.

Pathname

A pathname may be used to specify a file or directory by name. The length, in bytes, ©f this pathname shall be

gregter than 0. The pathname shall consist of a sequence of one or more path components (see 4/14.16) as

follojvs:

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

- Tlhe final component shall specify either a directory, or a file, or an ‘alias which resolves to either a glirectory or
file.

— Hach other component shall specify either a directory or analias which resolves to a directory.

8.7.1 Resolved pathname

With
reso

— the first component is a Path Componentiwith a Component Type of 2.

-t
-t
Note

than
true I

Note
the p

Ilved pathname is a pathname where

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

length of a resolved pathnametshall be the sum of the following:

he value of the Component Identifier Length field for each component;
he number of componénts

O - The resolved pathrame is mainly used in 4/15. Note that the length defined here corresponds to that of a theoretical patl
h pathname that animplementation might use. In particular, it assumes that the component separator is one byte long, whi
ut is false for gertain character sets.

that the fength of the resolved pathname does not provide for the length of the file version number associated with the final
hthname.

in a directory hierarchy, every pathname specifying a file or directory has an equivalent resolved pathname. A

name, rather
ch is typically

Component of

8.8

Fites

A file shall be described by a File Entry (see 4/14.9) or by an Extended File Entry (4/14.17) which shall specify the
attributes of the file and the location of the file's recorded data. The data of a file shall be recorded in either of the
following:

— An ordered sequence of extents of logical blocks (see short_ad

(4/14.14.1), long_ad (4/14.14.2) and ext_ad

(4/14.14.3)). The extents may be recorded or unrecorded, and allocated or unallocated. The extents, if specified
as long_ad (4/14.14.2) or ext_ad (4/14.14.3), may be located on different partitions which may be on different

\Y

olumes.
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Except where specified in this part of ISO/IEC 13346, neither the interpretation of the information in a file nor the
structure of the information in a file is specified by this part of ISO/IEC 13346.

8.8.1 Attributes of a file

The File Entry specifies the attributes of a file. Some of the attributes shall be recorded in fields in the File Entry
itself; the remainder shall be recorded as extended attributes. Extended attributes shall be recorded in extended
attributes spaces as described in 4/9.1.1. The attributes of a file specified by this part of ISO/IEC 13346 are

recorded il extended attributes, and in the following fields of a File Entry and of the icbtag (4/14.6) recorde

the conten

icbtag

Strateg
Strateg
File Tyy
Flags

File Entry

- Uid

- Gid

- Permis
- File Lin
- Record
- Record
- Record
- Informad
- Logical
— Access

— Modification Date and Time

- Attribut
— Checkp
- Implem

Note 10 - TH
considered al

8.8.2 Data space of a file

The data s

- If the fil

s of the ICB Tag field of the File Entry.

y Type
y Parameter
e

ions

Count
Format
Display Attributes
Length
tion Length
Blocks Recorded
Date and Time

b Date and Time
oint
Bntation ldentifier

e information in the File Identifier Descriptor (see 4/14.4.3) for a file pertains only to the identification of the file and
) attribute of the file.

pace of afile shall be the following:

the datep Space of the file. The bytes in the data space shall be numbered with consecutive integers assigns

b isqrecorded as the contents of an ordered sequence of extents of logical blocks, these extents shg

d as

s not

Il be

bd in

an ascending Sequence. The numbering shall start from 0 which shall be assigned o the first byte of the first
logical block of the first extent, if any, of the data space.

— If the file is recorded in the Allocation Descriptors field of a File Entry, the number of bytes specified by the
Length of Allocation Descriptors field of the File Entry starting with the first byte of the Allocation Descriptors field
of the File Entry shall be the data space of the file. The bytes in the data space shall be numbered with
consecutive integers assigned in an ascending sequence. The numbering shall start from 0 which shall be
assigned to the first byte, if any, of the data space.

The number of bytes in the data space of a file shall be referred to as the information length of the file (see

4/14.9.10).

10
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Note 11 - Some record formats (see 4/14.9.7) specify records of sequences of characters delimited by a specific character sequence. If
detection of these delimiter sequences requires knowledge of the character set encoding, such as would be the case if code extension

characters (see 1/7.2.9.1) are used, then a Character Set Information extended attribute should be recorded.
8.8.3 Streams of a File

A file consists of exactly one main data stream and zero or more named data streams. The main data stream is
identified by the File Entry (see 4/14.9) or Extended File Entry (see 4/14.17). The named streams are identified by a
stream directory (see 4/9.2). The stream directory is identified by the Stream Directory ICB field in the Extended File
Entry (see 4/14.17.19). Each entry in the stream directory identifies one of the streams of a file. The stream

dirnnh—\ru idantifioc tha maain data ctraam Aol \anth A narant Anteyy
Cory ot e oo oottt Stre o - ogor v it - o par o ey -

8.9 | Record structure

Thelinformation in a file may be organised as a set of records according to 4/14.9.7. The stryctire and dttributes of
thesg records are specified in ISO/IEC 13346-5. For the purposes of ISO/IEC 13346-5, the:data space] of a file is
spegified by 4/8.8.2 and

iff the Character Set Information extended attribute is specified for the file, thefy that extended attribufe specifies
How the bytes of the file shall be interpreted as characters,

iff the Character Set Information extended attribute is not specified for the’file, then each byte of the file shall be
imterpreted 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,
gnd a byte containing #0D shall be a CARRIAGE RETURN character. These interpretations shall only apply for
the purposes of partitioning the file's contents into records, and'need not apply to the contents of thosg records.

Note [12 - Some record formats (see ISO/IEC 13346-5) specify records délimited by a specific character sequence.

8.1(0 Information Control Block (ICB)

Each recorded instance of a file shall be deseribed by an entry in an Information Control Block (ICB).|The set of
entries describing the recorded instances of a“file shall be described by entries in one or more ICBs. These ICBs
shal| form an ICB hierarchy as described\in-4/8.10.1.

An ICB shall be a sequence of ICBtentries recorded in an extent of logical blocks. The address or location of an ICB
shall be the address of the extent:yAn entry of the sequence shall be one of the following:

direct entry, describing a‘recorded occurrence of a file or a set of extents

n Indirect Entry (4/14.7), describing another ICB

Terminal Entry(4/24.8), indicating that there are no more entries recorded after this entry

n unrecordedlogical block, indicating that there are no more entries recorded after this entry

D QO QD Q

m
QO
(@]

N entry, ether than an unrecorded logical block entry, shall specify:

- The’maximum number of entries that may be recorded in the ICB in which the entry is recorded.
The-humber of direct entries recorded in the ICRB hipmrr‘hy prinr ta rprnrding the entry

An ICB entry shall not be recorded until all entries in that ICB with lower addresses have been recorded.
Note 13 - Recording an indirect entry does not imply that the ICB specified by that indirect entry is necessarily completely recorded.

The ICB may specify the strategy for building an ICB hierarchy (see 4/14.6.2). Annex 4/A specifies certain
strategies; other strategies may be subject to agreement between the originator and recipient of the medium (see
annex 4/A).

11


https://standardsiso.com/api/?name=77248a3526718d419823ed57f1599dc1

ISO/IEC 13346-4:1999(E) © ISO/IEC

Note 14 - This part of ISO/IEC 13346 requires a data structure that describes sequences of bytes recorded in a volume. This can be used to
record a user's file, the contents of a directory or various system data. Some media, such as write-once optical disks, cannot rerecord a sector
once it has been written, and thus this part of ISO/IEC 13346 requires a data structure that can describe successive versions of regions of
bytes recorded in a volume. Note that this structure is efficient on rewritable media by simply making the ICB a single direct entry. Alternatively,
the same structures allow rewritable media to support a history of all versions of a file.

Whereas there is a single algorithm for traversing an ICB hierarchy, there are many algorithms or strategies for building these hierarchies.

8.10.1 ICB hierarchy

An ICB hi :rr‘hy shallbe a set of ICBs descended-from-a rocot ICB.-The root ICB shall be the nnI\J/ ICB-at level O of
an ICB higrarchy. An ICB identifying another ICB by an indirect entry shall be called a parent ICB of the jdentified
ICB. The garent ICB shall be at level m of the ICB hierarchy and the identified ICB shall be at level m+1 ©f the| ICB
hierarchy.

Different IgBs may have the same parent ICB.

9 Additional File Data
9.1 Extemded attributes

An extended attribute shall specify an attribute type, an attribute subtypeiand may specify attribute specific
informatior). Extended attributes are associated with a file. All the extended, attributes associated with a file shall be
recorded im one or more extended attributes spaces associated with that file. The term “instances of an extended
attribute” dhall refer to all extended attributes recorded in the extended attributes space of the file with identical
contents of their Attribute Type and Attribute Subtype fields (see 4/14.10.2).

An attributg¢ type shall be an integer x where 0 < x <232,

An attribut¢ subtype shall be an integer x where 0 < x <28,

The attribute types are divided into three classesc@s follows:

— Attribute types 1, 3, 5, 6, 12, 2 048, and ‘65 536 are registered according to ISO/IEC 13800 and are recorded as
specifigd in 4/14.10. Attribute types 2;:4; 7, 8, 9, 10 and 11 are registered according to ISO/IEC 13800 and ghall
not be fecorded in the extended attributes space of a file. Attribute types 13 to 2 047 inclusive are reservef for
registration according to ISOAEC”13800. Attribute type O is reserved for future standardisation by ISQ/IEC
13800.

— Attributg types 2 049 ta 65535 inclusive shall be registered according to ISO/IEC 13800, are recorded accolding
to 4/14110.2 and areeserved for implementation use according to ISO/IEC 13800.

— Attributg types-65-537 and above shall be registered according to ISO/IEC 13800, are recorded according to
4/14.1012 andyare reserved for application use according to ISO/IEC 13800.

There shall-be

— zero or one instance of each attribute with type 1, 3, 5, 6 or 12.
— zero instances of each attribute with type 0, 2, 4, 7, 8, 9, 10 and 11.
— 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.

12
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The interpretation of attribute specific fields for each attribute with type

2 048: is specified by the regid (1/7.4) recorded in the Implementation Identifier field of the attribute.
65 536: is specified by the regid (1/7.4) recorded in the Application Identifier field of the attribute.

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;

th ma-av-bave-cdiffarant-aticrbiita - crnacifio tafaoras ot o
e){ Ty v amererattaoutc—SpeCmt T o at ot

An gxtended attributes space of a file is one of the following:

In eqch case, an extended attributes space shall be recorded according to the schetma shown in figure 4/

Tlhe Extended Attributes field of the file's File Entry.

A file described by an ICB identified in the file's File Entry.

)

<Extended Attribute Header Descriptor>
<Extended Attribute> 0+

Figure 6 - Extended attributes space schema

Extgnded attributes shall be recorded contiguously in three non-overlapping areas within an extended attributes

spage as follows:

Thelfollowing extended attribute’s are defined in clause 4/14.10:

—

he first area, starting with the first byte after the Extended Attribute Header Descriptor, is reseryed for the
bcording of attributes defined in clauses 4/14.10.3.to 4/14.10.7.

—

—

he second area, starting at a byte of the extended attributes space specified in the Extended Attribyite Header
escriptor, is reserved for the recording of ‘attribute types 2 048 to 65 535 (see 4/14.10.8).

Q.

—

he third area, starting at a byte of-thé extended attributes space specified in the Extended Attribyite Header
escriptor, is reserved for the recarding of attribute types 65 536 and above (see 4/14.10.9).

Qo

Gharacter Set Information

Hile Times

File Creation Date and Time, File Deletion Date and Time, File Effective Date and Time, File Last Backup
Date ‘and Time

nfermation Times

- Information Creation Date and Time, Information Last Modification Date and Time, Information Expiration
Date and Time, Information Effective Date and Time

Alternate Permissions
Device Specification
Application Use

Implementation Use

13
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Note 15 - There need not be any extended attributes associated with a file. 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.
9.2 Stream Directory
A stream directory identifies all data streams of a file. The ICB describing a stream directory shall be identified by a

Stream Directory ICB entry in an Extended File Entry (see 4/14.17.19). A stream directory shall contain a set of File
Identifier Descriptors (see 4/14.4), each of which identifies a stream of the file.

For the desgeriptorsitratirectory:

— There ghall not be more than one descriptor with the same File Identifier and File Version Number.

— There ghall be exactly one File Identifier Descriptor identifying the parent (main data stream) (see 4/14.4.3).
— The descriptors shall be ordered according to 4/8.6.1.

A stream directory shall be recorded according to the schema in figure 4/5.

10 Partition space management

A patrtition |has two types of space managed by this part of ISO/IEC 13346;/space ready for allocation (unallogated
space), and space that may require preparation before allocation (freed space). In both cases, partition spage is
specified by a space set which specifies a collection of logical blocks.in the partition. A space set shall be recofded
as either a|Space Table or as a Space Bitmap as specified in 4/10.1.

The Unalldcated Space Set of a partition is a space set. If a logical block is in the Unallocated Space Set, it mgy be
allocated for recording.

The Freed|Space Set of a partition is a space set. If'a\ogical block is in the Freed Space Set, it may be allocated for
recording lput may require preparation before recerding as specified by the standard for recording.

The Unalldcated and Freed Space Sets shall be identified by the Partition Header Descriptor (4/14.3).
10.1 Space sets
A space s4t shall be recorded as-either a Space Table or as a Space Bitmap.

A Space Tljable shall be récorded as an ICB hierarchy consisting of indirect entries and unallocated space erftries
(see 4/14.11). The logical blocks in the space set are all the logical blocks which belong to the extents specified by
the last Sppce Entrylin the Space Table.

A Space Z’:map shall be recorded as a Space Bitmap Descriptor which includes a sequence of n bits recorded in a
single extent_where nis the number of logical blocks in the partition. The value of bit s is recorded at bit rem(s,B) of
byte ip(s/8), where byte 0 is the first byte of the extent. The space set consists of all logical blocks s such that bit s
is ONE.

Note 16- It is preferable that ISO/IEC 13346 support just one type of space set. However, it is anticipated that the unallocated partition space
will be updated fairly often, and that the unallocated partition space will get fragmented. Bitmaps handle the latter case efficiently but are too
expensive for the former case on write-once media. In this case, we need the equivalent of an ICB which essentially records many instances of
an arbitrary sequence of bytes. In fact, a Space Table is simply an ICB with direct entries specialised for recording extents of space. It is
expected, but not required, that rewritable media will use space bitmaps and write-once media will use space tables.

Rewritable media may also require a second space set for logical blocks which may need to be preconditioned before recording. Some
rewritable magneto-optic technology requires sectors be cleared before recording and the freed space list allows this clearing to be done

14
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asynchronously with the freeing of that space. Clearing large numbers of sectors at one time may also allow use of special hardware features
such as clearing a track in one operation. For rewritable media that requires no special preprocessing for rewriting sectors, it is likely that the

freed

11

space map will be empty.

Partition integrity

Partition integrity specifies the status of the information recorded on the medium and shall be recorded as a
Partition Integrity Table specified by the Partition Header Descriptor (see 4/14.3). This is an ICB consisting of

Indir

ect Entries and Partition Integrity Entries (see 4/14.13) as follows:
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n Open Integrity Entry shall be recorded before any data is recorded in the partition since,the
htegrity Entry, if any, was recorded.

Close Integrity Entry may be recorded only after all user data has been completély recordg
escriptors recorded on the partition conform to this part of ISO/IEC 13346.

Stable Integrity Entry may be recorded after all descriptors recorded on the/partition conform to
SO/IEC 13346. However, the data in files with a 0, 5, 6, 7 or 9 in the File Type field (see 4/14.6.6)
ntry describing the file need not have been recorded.

17 - The partition integrity entries provide a standard, portable and convenient way for implementations to indicate that a mo
ad both its data and control structures properly updated. Because of optical media's large size and relatively slow access, it
tant to avoid unnecessary consistency checks over a partition or volume.

example, consider a partition mounted as a file system on a computer. When the first write request for that partition is iss
ity Entry is recorded prior to performing the write request. When the pattition is unmounted, a Close Integrity Entry is reco

bd write requests have been performed. Periodically, Stable Integrity Entries may be recorded after bringing up to date the d

himise the risk of a system failure and the use of lengthy recovery procedures, might adopt heuristics such as recording a g
periodically or after some delay after the last write request.

Allocation descriptors

ation descriptors (see 4/14.14) specify the location, length, and type of an extent. The extent’s type i

bcorded data,
llocated and unrecorded Space,
pace neither allocated(nor recorded.

contents of an uhallocated or unrecorded extent shall be interpreted as all #00 bytes. Allocation re
rvation of ong-or-more extents for current or future use, guaranteeing its availability for recording an
ailable for.any other purpose.

quence-of allocation descriptors shall be recorded contiguously within a field or an extent.

last Close

d and the

this part of
of the File

ified partition
is particularly

led, an Open
ded after any
hta structures

ied in this part of ISO/IEC 13346. Finally, systems, such as file serzers, that keep file systems mounted for long periods of {ime and wish

lose Integrity

5 one of

fers to the
0 making it

A fig

Idar an extent of a sequence of allocation dpqr‘ripmrc shall he terminated hy ane of

— the end of the field,

- an allocation descriptor whose Extent Length field is O,

— an allocation descriptor identifying a continuation extent in which the recording of the sequence of allocation
descriptors is continued. The continuation extent shall be recorded according to the schema shown in figure 4/7.
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[Extent of Allocation Descriptors]{

<Allocation Extent Descriptor>
<allocation descriptor> 1+

Figure 7 - Continuation extent schema

© ISO/IEC

Allocation descriptors have an associated Information Length, which is the amount of information, in bytes, in the
extent. The Extended Allocation Descriptor, or ext_ad (4/14.14.3), specifies the Information Length as a field; for

all other all

ocation descriptors, the Information Length shall be the same as the length of the extent.

12.1 Des

The seque
by aFile T

7

1
J

LBS denot|
Tag field (g

Note 18 - A g
and recorded|

13 Recg

All the de
recorded S
this part @
Descriptor

The descri
restrictions
be specifig

When the
the end of

[File Body]{

[File Tail){

cription of Files

hce of the allocation descriptors describing the extents of a file shall be recorded as a File Body follg
hil according to the schema shown in figure 4/8.

<allocation descriptor>(extent length is a multiple of LBS) 0+
<allocation descriptor> 0+1

<allocation descriptor>(unrecorded and allocated) 0+

Figure 8 - File extents schema

bs the logical block size. The type of allocation descriptor.shall be specified by the Flags field in the|
ee 4/14.6.8).

parse file, such as a large file with data recorded only at the beginning and the end of the file, might be recorded as two allg
extents separated by an unallocated and unrecorded extent.

rding of descriptors

scriptors in this part of ISO/IEC 13346 whose format is specified with Byte Positions (BP) shal
0 that the first byte of the desctiptor coincides with the first byte of a logical block. All the descripto

shall have a length no.arger than the size of a logical block.

btors in this part of ISO/IEC 13346 whose format is specified with Relative Byte Positions (RBP) hav
on where theydmay be recorded within a logical block, except that their location within a descriptor
d in the description of the applicable descriptor.

Jescriptors described in this part of ISO/IEC 13346 are recorded in a logical block, all space, if any,
the‘last descriptor up to the end of the logical block is reserved for future standardisation and shg

wed

CB

cated

| be
s in

f ISO/IEC 13346 whose format is specified with Byte Positions (BP), except for the Space Bifmap

e no
Shall

after
Il be

recorded a

s all #00 bytes.

14 File Data Structures

14.1 File

Set Descriptor

The File Set Descriptor shall identify a set of files and directories and shall be recorded in the format shown in figure

4/9.
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BP Length Name Contents
0 16 Descriptor Tag tag
(4/7.2)(Tag=256)
16 12 Recording Date and Time timestamp  (1/7.3)
28 2 Interchange Level uintl6 (1/7.1.3)
30 2 Maximum Interchange Level uUintl6 (1/7.1.3)
32 4 Character Set List Uint32 (1/7.1.5)
36 4 Maximum Character Set List Uint32 (1/7.1.5)
40 4 File Set Number Uint32 (1/7.1.5)
44 4 File Set Descriptor Number Uint32 (1/7.1.5)
48 64 Logical Volume Identifier Character charspec (1/7:2.1)
Set
112 128 Logical Volume Identifier dstring . (2/7.2.12)
240 64 File Set Character Set charspec (1/7.2.1)
304 32 File Set Identifier dstring (1/7.2.12)
336 32 Copyright File Identifier dstring  (1/7.2.12)
368 32 Abstract File Identifier dstring (1/7.2.12)
400 16 Root Directory ICB long_ad (4/14.14.2)
416 32 Domain Identifier regid (1/7.4)
448 16 Next Extent long_ad (4/14.14.2)
464 16 System Stream Directory~ICB long_ad (4/14.14.2)
480 32 Reserved #00 bytes
Figure 9 - File Set'Descriptor format
14.241 Descriptor Tag (BP 0)

The

14.1

This|

14.1

This|

14.1

This|

14.1 5 Ciaracter SetList(BP-32)

.3 Interchange Level (BP 28)

Tag Identifier field of the tag (4/7.2) for<this descriptor shall contain 256.

.2 Recording Date and Time (BP 16)

.4 Maximum Interchange Level (BP 30)

field shall specify the date-and time of the day at which this descriptor was recorded.

field shall specify,the current level of medium interchange (4/15) of the file set described by this desq

field shall specify the maximum value that may be specified for the Interchange Level field of this deg

riptor.

criptor.

This field shall identify the character sets specified by any field, whose contents are specified to be a charspec
(1/7.2.1), of any descriptor specified in this part of ISO/IEC 13346 and recorded in the file set described by this
descriptor.

14.1.6 Maximum Character Set List (BP 36)

The Character Set List field in this descriptor shall not specify a character set (see 1/7.2.11) not specified by the

Maximum Character Set List field.

17


https://standardsiso.com/api/?name=77248a3526718d419823ed57f1599dc1

ISO/IEC 13346-4:1999(E) © ISO/IEC

Note 19 - The Interchange Level, Maximum Interchange Level, Character Set List and Maximum Character Set List fields permit an
implementation to:

O determine whether it can process all of the information in the file set
O restrict the recording of information in the file set so that the file set does not exceed the level given in the Maximum Interchange Level field
O restrict the recording of information in the file set so that all character sets recorded belong to the Maximum Character Set List field.

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

14.1.7 File Set Number (BP 40)

This field shall specify the assigned file set number for this descriptor.

14.1.8 Filg¢ Set Descriptor Number (BP 44)

This field ghall specify the assigned file set descriptor number for this descriptor.

14.1.9 Logical Volume Identifier Character Set (BP 48)

This field shall specify the d-characters (1/7.2) allowed in the Logical Volume Identifier.figld.

If the volume is recorded according to ISO/IEC 13346-3, the contents of this field-shall be identical to the conterjts of
the Descriptor Character Set field of the Logical Volume Descriptor describing-the logical volume on which the file
set descrijed by this File Set Descriptor is recorded.

14.1.10 Lepgical Volume Identifier (BP 112)
This field shall specify an identification of the logical volume on which the file set is recorded.

If the volume is recorded according to ISO/IEC 13346-3, the'contents of this field shall be identical to the contents of
the Logical Volume Identifier field of the Logical Volume Descriptor describing the logical volume on which thg file
set descrijed by this File Set Descriptor is recorded.

14.1.11 F|le Set Character Set (BP 240)

This field ghall specify the d-characterst(1/7.2) allowed in certain fields of descriptors specified by this pgrt of
ISO/IEC 13346 which have been spegcified as containing d-characters.

Note 20 - Thik part of ISO/IEC 13346 doés not specify the relationship between the contents of the File Set Character Set field and the Lpgical
Volume Identfier Character Set fields 'or'the relationship of those fields to any other fields specified by this part of ISO/IEC 13346 or by arjother
standard.

14.1.12 Fle Set Identifier (BP 304)

This field shall spécify an identification of the file set described by this File Set Descriptor.

14.1.13 Copyright File Identifier (BP 336)

This field shall identify a file in the root directory containing a copyright statement for the information recorded in the
file set identified by this File Set Descriptor. If the field contains all #00 bytes, then no such file is identified.

14.1.14 Abstract File Identifier (BP 368)

This field shall identify a file in the root directory containing an abstract for the information recorded in the file set
identified by this File Set Descriptor. If the field contains all #00 bytes, then no such file is identified.

18
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.15 Root Directory ICB (BP 400)

4:1999(E)

This field shall specify the location of an ICB describing the root directory of the directory hierarchy associated with
the file set identified by this File Set Descriptor. If the extent's length is 0, no such ICB is specified.

14.1

.16 Domain Identifier (BP 416)

This field shall specify an identification of a domain which shall specify rules on the use of, and restrictions on,
certain fields in descriptors subject to agreement between the originator and recipient of the medium. If this field

cont
info

14.1

This|
such

14.1

This|
iden

14.1

This|

14.2

A Te
shal

14.2

The

14.2

This|

ains_all #00 bytes, then no _such domain _is_identified. The scope of this reaqid 1/7.4) shall

mation recorded in the file set described by this descriptor.

.17 Next Extent (BP 448)

field shall specify the next extent where File Set Descriptors may be recorded. If the.extent's leng
extent is specified.

.18 System Stream Directory (BP 464)

field shall specify the location of an ICB describing the System Stream Directory associated with
tified by this File Set Descriptor. If the extent’s length is 0, no such ICB.is specified.

.19 Reserved (BP 480)

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

Terminating Descriptor
rminating Descriptor may be recorded to terminaté an extent of a File Set Descriptor Sequence (see
be recorded in the format shown in figure 4/10;
BP Length Name Contents
0 16 Descriptor Tag tag (3/7.2) (Tag=8)
16 496 Reserved #00 bytes

Figure 10 - Terminating Descriptor format
.1 Descriptor Tag (BP-0)
Tag Identifier fieldof the tag (3/7.2) for this descriptor shall contain 8.
.2 Reserved (BP 16)

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

include all

th is 0, no

the file set

4/8.3.1). It

14.3 Parfition Header Descriptor

The Partition Header Descriptor shall specify the Unallocated Space Set, the Freed Space Set, and the Partition
Integrity Table. As specified in 4/3.1, it shall be recorded with the format shown in figure 4/11.
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RBP Length Name Contents
0 8 Unallocated Space Table short_ad (4/14.14.1)
8 8 Unallocated Space Bitmap short_ad (4/14.14.1)
16 8 Partition Integrity Table short_ ad (4/14.14.1)
24 8 Freed Space Table short_ ad (4/14.14.1)
32 8 Freed Space Bitmap short_ad (4/14.14.1)
40 88 Reserved #00 bytes
Figure 11 - Partition Header Descriptor format
14.3.1 Ungallocated Space Table (RBP 0)

This field 9
Unallocate,

14.3.2 Un

This field S
the extent'

14.3.3 P4

This field 4
Partition In

14.3.4 Frd

This field s
Space Tab

14.3.5 Fre

This field 9

14.3.6 Re
This field s
14.4 File

A File Iden

hall specify the Unallocated Space Table for this partition (see 4/10). If the extent's length.is 0, the
 Space Table is specified.

allocated Space Bitmap (RBP 8)

hall identify the extent in which the Unallocated Space Bitmap for this partition;(see 4/10) is recordd
b length is 0, then no Unallocated Space Bitmap is specified.

ftition Integrity Table (RBP 16)

hall specify the Partition Integrity Table for this partition (see4/11). If the extent's length is 0, the
tegrity Table is specified.

ed Space Table (RBP 24)

hall specify the Freed Space Table for this partition (see 4/10). If the extent's length is 0, then no F
le is specified.

ed Space Bitmap (RBP 32)

served (RBP 40)
hall be reserved for future standardisation and all bytes shall be set to #00.
Identifier Descriptor

tifier DescCriptor shall be recorded in the format shown in figure 4/12.

N NO

ed. If

N No

reed

hall identify the extent in which the Freed Space Bitmap for this partition (see 4/10) is recorded. If the
extent's length is 0, then no Freed Space Bitmap is specified.
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RBP Length Name Contents
0 16 Descriptor Tag tag
(4/7.2)(Tag=257)
16 2 File Version Number uintle (1/7.1.3)
18 1 File Characteristics uint8 (1/7.1.1)
19 1 Length of File Identifier (=L_FI) uint8 (1/7.1.1)
20 16 ICB long_ad (4/14.14.2)
36 2 Length of Implementation Use uintlé (1/7.1.3)
(=L_IU)

38 —J tplementation-Yse bytes
[L_1U+38] L _FI File Identifier d-characters (1/7.2)
[L_FI+L_1U+38] * Padding bytes

14.4

The

14.4

This|
1to

14.4

This|

Figure 12 - File Identifier Descriptor format

.1 Descriptor Tag (RBP 0)

.2 File Version Number (RBP 16)

.3 File Characteristics (RBP 18)

Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 257.

field shall specify certain characteristics of the file as.shown in figure 4/13.

field shall specify the file version number of the file specified by the(File Identifier field as a number i
32 767 inclusive. The numbers 32 768 to 65 535 inclusive are reserved for future standardisation.

h the range

21


https://standardsiso.com/api/?name=77248a3526718d419823ed57f1599dc1

ISO/IEC 13346-4:1999(E) © ISO/IEC

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 file is not a directory (see 4/14.6.6); If set to

ONE, shall mean that the file is a directory.

Note 21 - If the file is a symbolic link (see 4/14.6.6), the Directory bit is setto 0

2 Deleted: If set to ONE, shall mean this File Identifier Descriptor identifies a file that has been
deleted; If set to ZERO, shall mean that this File Identifier Descriptor identifies a file that.has
not been deleted.

Note 22 - The Deleted bit allows a file to be deleted from a directory by only rewriting the logical-block(s) containing
the File Identifier Descriptor. Note that even if the Deleted bit is set to ONE, all the descriptors-fields still need to
be valid.

3 Parent: If set to ONE, shall mean that the ICB field of this descriptor identifies the ICB
associated with the file in which is recorded the parent directory) of the directory that this
descriptor is recorded in; If set to ZERO, shall mean that thie ICB field identifies the ICB
associated with the file specified by this descriptor

4 Metadata: If this File Identifier Descriptor is not in a.stfeam directory, this bit shall be set to
ZERO. If this File Identifier Descriptor is in a stream_directory, a value of ZERO shall indicate
that this stream contains user data. A value of @NE shall indicate that the stream contains
implementation use data.

5-7 Shall be reserved for future standardisation and all bits shall be set to ZERO.

Figure 13"- File characteristics

If the Parent bit is set\to ONE, then the Directory bit shall be set to ONE.
14.4.4 Length of File Identifier (=L_(FI) (RBP 19)

This field ghall specify the length) in bytes, of the File Identifier field. If the Parent bit of the File Characteristics|field
is set to OINE, the length ofthe File Identifier field shall be 0.

14.4.5 ICB (RBP 20)

This field ghall,specify the address of an ICB describing the file. If the Delete bit of the File Characteristics figld of
the File Identifier Descriptor is set to ONE, the ICB field may contain all #00 bytes, in which case no IQB is
specified.

14.4.6 Length of Implementation Use (=L_IU) (RBP 36)
This field shall specify the length, in bytes, of the Implementation Use field. L_IU shall be an integral multiple of 4.
14.4.7 Implementation Use (RBP 38)

If L_IU is greater than 0, this field shall specify an identification of an implementation, recorded as a regid (1/7.4)
in the first 32 bytes of this field, which can recognise and act upon the remainder of this field, which shall be
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reserved for implementation use and its contents are not specified by ISO/IEC 13346. The scope of this regid

inclu

Note 23 - The scope of the regid

des the contents of this descriptor.

the file is modified, particularly if multiple File Identifier Descriptors refer to the file.

14.4.8 File Identifier (RBP [L_IU+38])

This

field shall specify an identification for the file described by the ICB identified in the ICB field.

14.49 Padding (RBP [L_FI+L_1U+38])

This|

145

ThelAllocation Extent Descriptor shall be recorded in the format shown in figure 4/14.

14.5

The

14.5

This|
exte

14.5

This|

14.4

All t
4/15

Allocation Extent Descriptor

field shall be 4 x ijp((L_FI+L_IU+38+3)/4) — (L_FI+L_IU+38) bytes long and shall contain all #00"bytes

does not include the file; thus file-specific information recorded in this field may become out of date when

BP Length Name Contents
0 16 Descriptor Tag tag
(4/7.2)(Tag=258)
16 4 Previous Allocation Extent Location Uint32 (1/7.1.5)
20 4 Length of Allocation Descriptors{(=L_AD) Uint32 (1/7.1.5)

Figure 14 - Allocation Extent Descriptor format
.1 Descriptor Tag (BP 0)
Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 258.
.2 Previous Allocation Extent Location (BRP-16)

field shall specify the address, within the partition the descriptor is recorded on, of the previous
ht. If the extent's length is 0, the previous allocation extent is not specified.

.3 Length of Allocation Descriptors (=L_AD) (BP 20)
field specifies the length, in bytes, of the allocation descriptors recorded after this descriptor.
ICB Tag

e entrieg in‘an ICB shall have a common format; a tag (4/7.2), followed by an icbtag  as shov
, followed*by a part that is unique to each type of entry and is described in the definition of that entry.

allocation

n in figure
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RBP Length Name Contents

0 4 Prior Recorded Number of Direct Uint32 (1/7.1.5)
Entries

4 2 Strategy Type uintlé (1/7.1.3)
6 2 Strategy Parameter bytes
8 2 Maximum Number of Entries Uintl6 (1/7.1.3)
10 1 Reserved #00 byte
11 1 File Type Uint8 (1/7.1.1)
12 6 Parent ICB Location Ib_addr (4/7.1)
8 2 Ftags Hint6—(H713)

Figure 15 - icbtag format

14.6.1 Pripr Recorded Number of Direct Entries (RBP 0)

This field gpecifies the number of Direct Entries recorded in this ICB hierarchy prior to this entry:

14.6.2 Strategy Type (RBP 4)

This field dhall specify the strategy for building the ICB hierarchy of which the ICB:is-a member. The strategies$ are
specified by a number as shown in figure 4/16.

Type

Interpretation

w N+ O

5-4 095

4 096-
65 535

The strategy is not specified by this-clause.

The strategy is specified in 4/A.2:
The strategy is specified in 4/A:3.
The strategy is specifiedin 4/A.4.
The strategy is specified in 4/A.5.

Reserved for futtfe standardisation.
The interpretation of the strategy shall be subject to agreement

between, the originator and recipient of the medium.

Figure 16 - ICB strategies

14.6.3 Strategy Parameter (RBP-6)

This field shall be interpreted according to the strategy specified by the Strategy Type field.

14.6.4 Mgximum Number of Entries (RBP 8)

This field dpecifies the maximum number of entries, including both direct and indirect, that may be recorded in this
ICB. This fleldsshall be greater than 0.

14.6.5 Reserved (RBP 10)

This field shall be reserved for future standardisation and shall be set to 0.

14.6.6 File Type (RBP 11)

This field shall specify the type of the file as shown in figure 4/17.
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Type Interpretation
0 Shall mean that the interpretation of the file is not specified by this field
1 Shall mean that this is an Unallocated Space Entry (see 4/14.11)
2 Shall mean that this is a Partition Integrity Entry (see 4/14.13)
3 Shall mean that this is an Indirect Entry (see 4/14.7)
4 Shall mean that the file is a directory (see 4/8.6)
5 Shall mean that the file shall be interpreted as a sequence of bytes, each of which
may be randomly accessed
6 Shall mean that the file is a block special device file as specified by ISO/IEC-9945{1
Shall mean that the file is a character special device file as, specifie§ by
ISO/IEC 9945-1
Shall mean that the file is for recording Extended Attributes as deseribed in 4/9.1
Shall mean that the file is a FIFO file as specified by ISO/IEC 9945-1
10 Shall mean that the file shall be interpreted according/to-the C_ISSOCK file|type
identified by ISO/IEC 9945-1
11 Shall mean that this is a Terminal Entry (see 4/14.8)
12 Shall mean that the file is a symbolic link and that\ts content is a pathname (see 4/8.7)
for a file or directory
13 Shall mean that the file is a Stream Directory’(see 4/9.2)
14-247 Reserved for future standardisation
248-255 Shall be subject to agreement between the originator and recipient of the medium
Figure;17 - File Types
Thelinterpretation of the content of files of File(Types 0 and 5 shall be subject to agreement between th
and Jrecipient of the medium.
14.6.7 Parent ICB Location (RBP 12)
If the strategy type is not 4, this(field shall specify the location of the ICB which contains an indirect entry
the |CB that this descriptor is.recorded in. If the strategy type is 4, this field shall indicate the previous
IVCB identifying this file. Ifithis field contains 0, no such ICB is specified.
Note 24 - Any ICB recorded:at logical block 0 in partition reference number 0 cannot be identified by this field.
14.6.8 Flags (RBP 18)
This|field shall specify recording information about the file as shown in figure 4/18.
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Bit

Interpretation

0-2

Shall be interpreted as a 3-bit unsigned binary number as follows. The value 0 shall mean
that Short Allocation Descriptors (4/14.14.1) are used. The value 1 shall mean that Long
Allocation Descriptors (4/14.14.2) are used. The value 2 shall mean that Extended Allocation
Descriptors (4/14.14.3) are used. The value 3 shall mean that the file shall be treated as
though it had exactly one allocation descriptor describing an extent which starts with the first
byte of the Allocation Descriptors field and has a length, in bytes, recorded in the Length of
Allocation Descriptors field. The values of 4-7 are reserved for future standardisation.

10

11

12

13

:f thc fI:C ;-D IIUt Aa dilcut\.ny, thla blt oha:: bC IUQUIVCCII fUI futU|c atalldald;oat;uu al Id oct tU
ZERO. If the file is a directory and this bit is set to ONE, the directory shall be sorted
according to 4/8.6.1. If the file is a directory and this bit is set to ZERO, the directory,need
not be sorted according to 4/8.6.1.

Non-relocatable: If set to ZERO, shall mean that there are no restrictions @nohow the
allocation descriptors specifying the file's data may be modified; If set to ONE, the allocation
descriptors shall not be modified such that either the address of an extent of the file is
changed or that the recorded length of an extent is reduced.

Archive: This bit shall be set to ONE when the file is created or is written. This bit shall be set
to ZERO in an implementation-dependent manner.

Setuid: This bit shall be interpreted as the S_ISUID bit as specified in ISO/IEC 9945-1.
Setgid: This bit shall be interpreted as the S_ISGID bit.as specified in ISO/IEC 9945-1.
Sticky: This bit shall be interpreted as the C_ISVTX hit as specified in ISO/IEC 9945-1.

Contiguous: If set to ZERO, then an extent @f.a file need not begin at the first logical block
after the last logical block of the preceding:extent of the file; If set to ONE, then each extent
of a file shall begin at the first logical block after the last logical block of the preceding extent
of the file.

System: This bit shall be reserved:for implementation use.

Transformed: If set to ZERO;-shall mean that the recorded bytes of the data space of the file
are those supplied by the user. If set to ONE, shall mean that the bytes supplied by the user
have been transformed’/in a manner not specified by ISO/IEC 13346 prior to recording.

Multi-versions: Ifthe file is not a directory, this bit shall be reserved for future standardisation
and shall be set)to ZERO. If the file is a directory and the bit is set to ZERO, then no two File
Identifier Descriptors recorded in the directory shall have the same contents of their File
Identifiep_fields. If the file is a directory and the bit is set to ONE, then there may be two or
more\File Identifier Descriptors recorded in the directory with identical contents of their File
Identifier fields.

Stream: If this bit is set to ZERO, the file is not a stream. If this bit is set to ONE, the file is a
stream identified by one or more File Identifier Descriptors in a stream directory (see 4/9.2).

14-15

Note 25 - If a File Entry or Extended File Entry is identified by both a File Identifier Descriptor in a directory and a
File Identifier Descriptor in a stream directory, this bit is set to one.

Shall be reserved for future standardisation and all bits shall be set to ZERO.

Figure 18 - File characteristics

© ISO/IEC
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14.7 Indirect Entry

An Indirect Entry shall be recorded in the format shown in figure 4/19.

BP Length Name Contents
0 16 Descriptor Tag tag (4/7.2) (Tag=259)
16 20 ICB Tag icbtag (4/14.6) (Type=3)
36 16 Indirect ICB long_ad (4/14.14.2)

14.7

The

14.7

The

14.7

This|

14.8

A Te

14.8

The

14.8

The

144

The

Figure 19 - Indirect Entry format
.1 Descriptor Tag (BP 0)
Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 259.
2 ICB Tag (BP 16)
File Type field of the icbtag  (4/14.6) for this descriptor shall contain 3.

.3 Indirect ICB (BP 36)

field shall specify the address of another ICB.
Terminal Entry
rminal Entry shall be recorded in the format shown in figure 4/20.
BP Length Name Contents
0 16 Descriptor Tag tag (4/7.2) (Tag=260)
16 20 ICB.Tag ichtag (4/14.6) (Type=11)

Figure 20 - Terminal Entry format
.1 Descriptor Tag (BP 0)
Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 260.
.2 ICB Tag (BP 16)
File Type field/ef the icbtag (4/14.6) for this descriptor shall contain 11.
File Entry

File Entry is a direct entry recorded in an ICB in the format shown in figure 4/21 for File Types 0 a

ISO/IEC 13346-4:1999(E)

hd 4-10 as

specified in 4/14.6.6.

Note

26 - A superset of this functionality is provided by the Extended File Entry (see 4/14.17).
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BP Length Name Contents

0 16 Descriptor Tag tag
(4/7.2)(Tag=261)

16 20 ICB Tag icbtag (4/14.6)

36 4 Uid Uint32 (1/7.1.5)

40 4 Gid Uint32 (1/7.1.5)

44 4 Permissions Uint32 (1/7.1.5)

48 2 File Link Count Uintl6 (1/7.1.3)

50 1 Record Format Uint8 (1/7.1.1)

SER : Record-DisplayAttribttes Girts—H 0

52 4 Record Length Uint32 (1/7.1.5)

56 8 Information Length uinté4 (1/7.1.7)

64 8 Logical Blocks Recorded uinté4 (1/7.1.7)

72 12 Access Date and Time timestamp  (&/7.3)

84 12 Modification Date and Time timestamp ~ \(1/7.3)

96 12 Attribute Date and Time timestamp’y~(1/7.3)

108 4 Checkpoint Uint32 (1/7.1.5)

112 16 Extended Attribute ICB long,ad (4/14.14.2)

128 32 Implementation Identifier regid (1/7.4)

160 8 Unique Id Jinté4 (1/7.1.7)

168 4 Length of Extended Attributes (=L_EA) Uint32 (1/7.1.5)

172 4 Length of Allocation Descriptors (=L_AD) Uint32 (1/7.1.5)

176 L_EA Extended Attribute s bytes

[L_ EA+176] L_AD Allocation descriptors bytes

14.9.1 Descriptor Tag (BP 0)

Figure 21 - File Entry format

The Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 261.

14.9.2 ICB Tag (BP 16)

The File Type field of the icbtag

14.9.3 Uid (BP 36)

This field shall specify the userD-of the owner of the file.

(4/14.6) for this descriptor shall be recorded as specified in 4/14.6.6.

Note 27 - Orlginating systems that ‘do not support the notion of user IDs will probably use an arbitrary user ID (and group ID). For various
historical reagons, it is recommended such systems do not choose O for these IDs.

1494 Gi

This field

(BP 40)

all specify the group ID of the owner of the file.

14.9.5 Permissions (BP 44)

This field shall specify the access allowed to the current file for certain classes of users as follows:

— If the user's user ID is the same as the Uid field, then bits 10-14 shall apply.

— Otherwise, if the user's group ID is the same as the Gid field, then bits 5-9 shall apply.

- Otherwise, bits 0-4 shall apply.

The allowed access is shown in figure 4/22.
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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 Other—if setto ZERO, Shatt mean that the user may not chiange any attrioutes of the fjle; If
set to ONE, shall mean that the user may change attributes of the file.

4 Other: If set to ZERO, shall mean that the user may not delete the file; If set to ONE, |shall
mean that the user may delete the file.

5 Group: If set to ZERO, shall mean that the user may not execute the file;Hf set to ONE, [shall
mean that the user may execute the file.

6 Group: If set to ZERO, shall mean that the user may not writecthe“file; If set to ONE, [shall
mean that the user may write the file.

7 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.

8 Group: If set to ZERO, shall mean that the user_may not change any attributes of the fjle; If
set to ONE, shall mean that the user may change attributes of the file.

9 Group: If set to ZERO, shall mean that the*user may not delete the file; If set to ONE, [shall
mean that the user may delete the file,

10 Owner: 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.

11 Owner: If set to ZERO, shall\imean that the user may not write the file; If set to ONE, [shall
mean that the user may-write the file.

12 Owner: If set to ZEROy shall mean that the user may not read the file; If set to ONE, |shall
mean that the user'may read the file.

13 Owner: If settoZERO, shall mean that the user may not change any attributes of the fjle; If
set to ONE,)shall mean that the user may change attributes of the file.

14 Owner:Nf set to ZERO, shall mean that the user may not delete the file; If set to ONE, |shall
meéan that the user may delete the file.

15-31 Reserved: Shall be set to ZERO.

Figure 22 - Allowed access

Note B8=Fi . L " ¢ . . ¢

incompatible.

both user IDs
and group IDs are implementation dependent; indeed, the permission and file access models of the receiving and originating systems may be

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 13346. However, if a system uses the Uid, Gid and Permissions fields, it is recommended that such systems use and set all three
(owner, group, other) sets of permissions. It is also recommended that the Uid, Gid and Permissions fields be mapped to the appropriate fields
in the implementation.
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14.9.6 File Link Count (BP 48)
This field shall specify the number of File Identifier Descriptors identifying this ICB.

Note 29- Implementations should not blindly copy the contents of this field from the source File Entry when copying a directory hierarchy onto a
volume. This field should only be incremented as links are made.

14.9.7 Record Format (BP 50)

This field shall specify a number identifying the format of the information in the file as shown in figure 4/23.

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 (kee
5/9.2.1).

2 Shall mean that the information in the file is a sequence of fixed-length.records (see 5/9.2.2).

3 Shall mean that the information in the file is a sequence ofZvariable-length-8 records (kee
5/9.2.3.1).

4 Shall mean that the information in the file is a sequence of variable-length-16 records (kee
5/9.2.3.2).

5 Shall mean that the information in the file is a sequence of variable-length-16-MSB records (kee
5/9.2.3.3).

6 Shall mean that the information in thedile is a sequence of variable-length-32 records (kee
5/9.2.3.4).

7 Shall mean that the information-in the file is a sequence of stream-print records (see 5/9.2.4).

8 Shall mean that the information in the file is a sequence of stream-LF records (see 5/9.2.5).

9 Shall mean that the infermation in the file is a sequence of stream-CR records (see 5/9.2.6).

10 Shall mean that'the information in the file is a sequence of stream-CRLF records (see 5/9.2.7).

11 Shall meahn that the information in the file is a sequence of stream-LFCR records (see 5/9.2.8).

12-255 Regeryed for future standardisation.

Figure 23 - Information format

If the File Type field of the ICB Tag field contains 1, 2, 3, 4, 8, 11 or 12, the Record Format field shall contain O.
14.9.8 Record Display Attributes (BP 51)

This field shall specify certain intended display attributes of the records in a file as shown in figure 4/24.
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Attributes 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
5/9.3.1.

2 Shall mean that each record shall be displayed on a character-imaging device according to
5/9.3.2.

3 Shall mean that each record shall be displayed on a character-imaging device accefding to
5/9.3.3.

4-255 Reserved for future standardisation.

Figure 24 - Record display characteristics
14.9.9 Record Length (BP 52)

If the Record Format field contains the number O, the interpretation ofZthe Record Length field is|subject to
agrgement between the originator and recipient of the medium.

If th¢ Record Format field contains either 1 or 2, the Record Lengthyfield shall specify the length, in bytgs, of each
record in the file.

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

14.9.10 Information Length (BP 56)

Theffile size in bytes. This shall be equal to the sum of the Information Lengths of the allocation descripfors for the
body of the file (see 4/8.8.2 and 4/12).

Note |30 - This is not necessarily the numbeér, of recorded bytes. There may be unrecorded extents or there may be ext_ad (4/14.14.3)
allocgtion descriptors.

14.911 Logical Blocks Recorded (BP 64)
The [number of recorded logical blocks specified by the allocation descriptors for the body of the file (see 4/12.1).
14.9.12 Access Date and Time (BP 72)

This| field shall”specify the most recent date and time of the day of file creation or read access to the file prior to
recarding this File Entry. This date and time shall not be earlier than the File Creation Date and Time spegified in the
File [Times Extended Attribute, if any.

Note 31 - This departs a little from the interpretation in ISO/IEC 9945-1 in that read accesses since this File Entry was recorded are ignored.
This is intended to reduce updates on write-once media.

14.9.13 Modification Date and Time (BP 84)

This field shall specify 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 specified in the File Times Extended Attribute, if
any.
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This field shall specify the most recent date and time of the day of file creation or modification of the attributes of the
file. This date and time shall not be earlier than the File Creation Date and Time specified in the File Times
Extended Attribute, if any.

149.15 C

heckpoint (BP 108)

This field shall contain 1 for the first instance of a file and shall be incremented by 1 when directed to do so by the
user. This _part of ISO/IEC 13346 does not specify any relationship between the Checkpoint field and the File

Version NU
Note 32 - Th
similar to tha
Number. The|
instance). In

14.9.16 E

This field g
ICB is spe

14.9.17 In

This field s
Implement
then no su
specify thel

149.18 U

This field
describe tH

149.19 L
This field s
14.9.20 L
This field s
14.9.21 E

This field S

mber field of the directory descriptor identifying the file.

s field allows the user to label sequences of instances of a file with a monotonic increasing numeric tag. It has aninterpre
t of the File Version Number but is not part of the file's identification and need not have the same value as|thé File V
motivation is that the user will often have no control over when an implementation will flush a file to disk (anddhus creating

his situation, the user may simply increment the Checkpoint field when it is appropriate.

ktended Attribute ICB (BP 112)

hall specify the ICB describing the extended attribute file for the file. If the\extent's length is 0, no
Cified.

plementation Identifier (BP 128)

hall specify an identification of an implementation which cangecognise and act upon the contents o
htion Use field, if any, of the allocation descriptors for thisFile Entry. If this field contains all #00 b
ch implementation is identified. The scope of this regid™ includes the contents of the descriptors
contents and attributes of the file described by thissdescriptor.

hique Id (BP 160)

shall specify a numeric identifier for this file. All File Entries with the same contents of this field
e same file or directory.

bngth of Extended Attributes (=L_EA) (BP 168)

hall specify the length, in bytes, of the Extended Attributes field. L_EA shall be an integral multiple of
bngth of Allocation Descriptors (=L_AD) (BP 172)

hall specify the'length, in bytes, of the Allocation Descriptors field.

ktended Attributes (BP 176)

tation
brsion
h new

such

f the
/tes,
that

shall

b

most L_EA

bytes and any unused bytes shall be set to #00.

hall‘contain an extended attributes space (see 4/9.1). The recorded extended attributes shall occuTy at

14.9.22 Allocation Descriptors (BP [L_EA+176])

This field shall be a sequence of allocation descriptors recorded as specified in 4/12.1. Any such allocation
descriptor which is specified as unrecorded and unallocated (see 4/14.14.1.1) shall have its Extent Location field set

to O.

14.10 Ex

In this clau

32
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14.10.1 Extended Attribute Header Descriptor

The Extended Attribute Header Descriptor shall be recorded in the format shown in figure 4/25.

RBP Length Name Contents
0 16 Descriptor Tag tag
(4/7.2)(Tag=262)
16 4 Implementation Attributes Location | Uint32 (1/7.1.5)
20 4 Application Attributes Location Uint32 (1/7.1.5)

Figure 25 - Extended Attribute Header Descriptor format
14.10.1.1 Descriptor Tag (RBP 0)

The|[Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 262.
14.110.1.2 Implementation Attributes Location (RBP 16)

This| field shall specify the start of the implementation use extended attributes as{a byte offset from the
extended attributes space in which extended attributes of the current file shall(be‘recorded.

14.10.1.3 Application Attributes Location (RBP 20)

Thig| field shall specify the start of the application use extended(attributes as a byte offset from the
extended attributes space in which extended attributes of the current file shall be recorded.

14.10.2 Generic format

An Extended Attribute shall be recorded in the format shown in figure 4/26. The specification for eac

start of an

start of an

 extended

attrilbute shall specify the interpretation of the Attribute Subtype and Attribute Data fields of the extended attribute.

RBP Length Name Contents
0 4 Attribute Type Uint32 (1/7.1.5)
4 1 Attribute Subtype uint8 (1/7.1.1)
5 3 Reserved #00 bytes
8 7 Attribute Length (=A_L) Uint32 (1/7.1.5)
12 A L-12 Attribute Data bytes

Figure 26 - Generic extended attribute format
14.20.2.1 Attribute-Fype (RBP 0)
This|field shalkspecify the type of the extended attribute.

14.1j0,2°2, “Attribute Subtype (RBP 4)

This field shall specify the subtype of the extended attribute.

14.10.2.3 Reserved (RBP 5)

This field shall be reserved for future standardisation and all bytes shall be set to #00.
14.10.2.4 Attribute Length (=A_L) (RBP 8)

This field shall specify the length of the entire extended attribute.

Note 33 - It is recommended that the extended attribute length be an integral multiple of 4.
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Note 34 - 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-12. 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.

14.10.3 C

The Chard
Character
the conten

14.10.3.1

This field s

14.10.3.2

This field s

14.10.3.3

This field s

14.10.3.4

This field s

haracter Set Information

cter Set Information Extended Attribute shall be recorded in the format shown in figure“4/27.

Set Information Extended Attribute may be used to specify the coded character sets used,in interpr
s of the current file.
RBP Length Name Contents

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

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

5 3 Reserved #00 bytes

8 4 Attribute Length wint32 (1/7.1.5)

12 4 Escape Sequences Length Uint32 (1/7.1.5)

(FES_L)
16 1 Character Set Type uint8 (1/7.1.1)
17 ES L Escape Sequences bytes

Figure 27 - Character Set InformationsExtended Attribute format
Attribute Type (RBP 0)
hall specify 1.
Attribute Subtype (RBP 4)
hall specify 1. All other valueStare reserved for future standardisation.
Reserved (RBP 5)
hall be reserved forfuture standardisation and all bytes shall be set to #00.
Attribute Length (RBP 8)

hall specify the length of the entire extended attribute.

Note 35 - It ig

recommended that the extended attribute length be an integral multiple of 4.

The
bting

14.10.3.5

This field s

14.10.3.6

Escape Sequences Length (=ES_L) (RBP 12)
hall specify the length in bytes of the Escape Sequences field.

Character Set Type (RBP 16)

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 Sequences field.
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14.10.3.7 Escape Sequences (RBP 17)

4:1999(E)

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 conents 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.

14.10.4 Alternate Permissions

ThelAlternate Permissions extended attribute specifies fields that can be used to support the file access.
schg@me of 1ISO 9660 for the current file. It shall be recorded in the format shown in figure 4/28.

Note [36 - This extended attribute is an extension of the permissions field in ISO 9660 to allow for the case of writing jnformation.
elimigates the inconsistencies of the specification in 1ISO 9660.

If the¢ user's user ID is the same as the Owner Identification field and the user's grouprD/is the same ag
Identification field, the user shall be treated as the owner of the file.

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 3 Reserved #00 bytes
8 4 Attribute Length Uint32 (1/7.1.5)
12 2 Owner Identification Uintl6 (1/7.1.3)
14 2 Group Ildentification Uintl6 (1/7.1.3)
16 2 Permission Uintl6 (1/7.1.3)

Figure 28 - Alternate Permissions Extended Attribute format
14.110.4.1 Attribute Type (RBP 0)

This|field shall specify 3.

14.20.4.2 Attribute Subtype (RBR-4)

This|field shall specify 1. All.other values are reserved for future standardisation.
14.10.4.3 Reserved (RBP 5)

This|field shall be‘reserved for future standardisation and all bytes shall be set to #00.
14.10.4.4 Attribute Length (RBP 8)

This|field shall specify the length of the entire extended attribute.

permission

In addition, it

the Group

Note 37 - It is recommended that the extended attribute length be an integral multiple of 4.

14.10.4.5 Owner Identification (RBP 12)

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

identified by the Group Identification field of this extended attribute.

If the number in this field is 0, this shall indicate that there is no owner identification specified for the file. In this

case, the Group ldentification field shall be set to 0.
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14.10.4.6 Group ldentification (RBP 14)
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 number, 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 in this field is 0, this shall indicate that there is no group identification specified for the file. In this case,
the Owner Identification field shall be set to 0.

14.10.4.7 |Permissions (RBP 16)

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

— the usef's user ID is the same as the Owner Identification field and the user's group ID is the same as the Gfoup
Identifigation field and bits 4-7 allow the desired access,

— bits 12-[L5 allow the desired access,
- the usef's group ID is the same as the Group Identification field and bits 8-11 allew the desired access,
— if the uger's group ID identifies a group of the System class of user and bits'0-3 allow the desired access.

The allowdd access is shown in figure 4/29.
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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 ZERO, 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¢laks of
user may delete the file. If set to ONE, shall mean that delete access is not allewed by this
bit.

4 If set to ZERO, shall mean that the owner may read the file. If set to ONE, shall mear] that
read access is not allowed by this bit.

5 If set to ZERO, shall mean that the owner may write the file. If sét fo ONE, shall mear] that
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 ean
that execute access is not allowed by this bit.

7 If set to ZERO, shall mean that the owner may deleté€ 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 whoyhas a group ID that is the same as the Qroup
Identification field may read the file. If¢cset to ONE, shall mean that read access i$ 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 Qroup
Identification field may write the* file. If set to ONE, shall mean that write access i$ 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 Qroup
Identification field may-éxecute the file. If set to ONE, shall mean that execute access is not
allowed by this bit.

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

12 If-set to ZERO, shall mean that any user may read the file. If set to ONE, shall mear] that
read access is not allowed by this bit.

13 If set to ZERO, shall mean that any user may write the file. If set to ONE, shall mear] that
write access is not allowed by this bit.

14 If setto ZERQ shall mean that any user may execute the file If setto ONE shall mean that
execute 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 that
delete access is not allowed by this bit.

Figure 29 - Allowed access
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Note 38 - File access schemes are subject to 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 models 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 13346. However, if a system uses the Alternate Permissions 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 Owner Identification, Group Identification and
Permission fields be mapped to the appropriate fields in the implementation.

14.10.5 File Times Extended Attribute

The File Tjmes Extended Attribute specifies certain dates and times for the current file and shall be recorded as
shown in figure 4/30.

RBP Length Name Contents

0 4 Attribute Type uint32 (1/7.1.5) =5
4 1 Attribute Subtype uint8 (1/7.1.1) =1
5 3 Reserved #00 bytes

8 4 Attribute Length Uint32 (1/7<x.5

12 4 Data Length(=D_L) Uint32 (2/47.1.5)

16 4 File Time Existence Uint32 C(177.1.5)

20 DL File Times bytes

Figure 30 - File Times Extended Attributé format
14.10.5.1 |Attribute Type (RBP 0)

This field shall specify 5.

14.10.5.2 |Attribute Subtype (RBP 4)

This field ghall specify 1. All other values are reserved-for future standardisation.
14.10.5.3 |Reserved (RBP 5)

This field shall be reserved for future standardisation and all bytes shall be set to #00.
14.10.5.4 |Attribute Length (RBP,8)

This field shall specify the length“of the entire extended attribute.

Note 39 - It ij recommended thatthe extended attribute length be an integral multiple of 4.

14.10.5.5 |Data Length(=D_L) (RBP 12)

This field ghall,contain the number of bytes used to record the dates and times specified by the File Time Existgnce
field.

14.10.5.6 File Time Existence (RBP 16)

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 figure 4/31. 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 figure 4/31 are reserved
for future standardisation and shall be set to ZERO.
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Bit Interpretation
0 File Creation Date and Time: the date and time of the day at which the file was created.
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 bit is ZERO, the file may be used at once.
5 File Last Backup Date and Time: the date and time of the day at which the file wag last

backed up.

Figure 31 - File Times

Note [40 - Bits 1 and 4 are deliberately unused for compatibility with ISO/IEC 13490-2. Attribute type 5 in ISO/IEC 13490-2 also
Last Access Date and Time and File Modification Date and Time. Those dates and times are specified.in the File Entry (see 4/14.9.12 and 4/

14.9.

14.1

The
time)

14.1

The
shal

14.1

This|

Stamp

14.1

1 3) of this part of ISO/IEC 13346.
0.5.7 File Times (RBP 20)

dates and times specified in the File Times Existence field shall be recorded contiguously in this field

(1/7.3), in ascending order of their bit positions.

0.6 Information Times Extended Attribute

Information Times Extended Attribute specifies certaindates and times for the information in the curr
be recorded as shown in figure 4/32.

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 3 Reserved #00 bytes
8 4 Attribute Length Uint32 (1/7.1.5)
12 4 Data Length(=D_L) Uint32 (1/7.1.5)
16 4 Information Time Existence| Uint32 (1/7.1.5)
20 D L Information Times bytes

Figure 32 - Information Times Extended Attribute format

0.6.1 Attribute Type (RBP 0)

field shall specify 6.

specifies File

each as a

Pnt file and

0:6.2 Attribute Subtype (RBP 4)

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

14.10.6.3 Reserved (RBP 5)

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

14.10.6.4 Attribute Length (RBP 8)

This field shall specify the length of the entire extended attribute.

Note 41 - It is recommended that the extended attribute length be an integral multiple of 4.
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This field shall contain the number of bytes used to record the dates and times specified by the Information Time
Existence field.

14.10.6.6

Information Time Existence (RBP 16)

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 figure 4/33. If the bit is ZERO, then that date and time shall

not be rec

rded. If the bit is ONE, then that date and time shall be recorded. Bits not specified in figure 4/33

reserved fq

r future standardisation and shall be set to ZERO.

Bit Interpretation

0 Information Creation Date and Time: the date and time of the day at which the infarmation in
the file was created.

1 Information Last Modification Date and Time: the date and time of theday 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(s ZERO, the information in the
file shall not be regarded as obsolete unless requested by-the user.

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

Figure 33 - Information Times
14.10.6.7 |Information Times (RBP 20)

are

ield,

ify a

The dates [and times specified in the Information-Times Existence field shall be recorded contiguously in this
each as a fimestamp  (1/7.3), in ascending erder of their bit positions.
14.10.7 Device Specification
The Devicg¢ Specification Extended Attribute shall be recorded in the format shown in figure 4/34. It shall sped
device subject to agreement between the originator and recipient of the medium.

RBP Length Name Contents

0 4 Attribute Type uUint32 (1/7.1.5) =

12

4 1 Attribute Subtype uint8 (1/7.1.1)=1

5 3 Reserved #00 bytes

8 4 Attribute Length Uint32 1/7.1.5)

12 4 Implementation Use Length uint32 (1/7.1.5)

(=1U_L)

16 4 Major Device Identification uint32 (1/7.1.5)

20 4 Minor Device Identification uint32 (1/7.1.5)

24 IU_L Implementation Use bytes
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0.7.1 Attribute Type (RBP 0)

field shall specify 12.

0.7.2 Attribute Subtype (RBP 4)

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

0.7.3 Reserved (RBP 5)

ISO/IEC 13346-4:1999(E)

This
14.1
This
Note
14.1
This|
14.1

This
origi

14.1

This
origi

14.1
If IlU
in th
rese

14.1

The

field shall be reserved for future standardisation and all bytes shall be set to #00.
0.7.4 Attribute Length (RBP 8)

field shall specify the length of the entire extended attribute.

12 - It is recommended that the extended attribute length be an integral multiple of 4.

0.7.5 Implementation Use Length (=IU_L) (RBP 12)

field shall specify the length in bytes of the Implementation Use field.

0.7.6 Major Device Identification (RBP 16)

field may be used to specify a device. The contents of thi$)field shall be subject to agreement b
hator and recipient of the medium.

0.7.7 Minor Device ldentification (RBP 20)

field may be used to specify a device. The .contents of this field shall be subject to agreement b
hator and recipient of the medium.

0.7.8 Implementation Use (RBP 24)

| L is greater than 0, this field shall*specify an identification of an implementation, recorded as a regi
e first 32 bytes of this fieldgwhich can recognise and act upon the remainder of this field, whig

btween the

btween the

d  (1/7.4)
h shall be

rved for implementation use.and its contents are not specified by ISO/IEC 13346.
0.8 Implementation-Use Extended Attribute
Implementation Use Extended Attribute shall be recorded in the format shown in figure 4/35.
RBP Length Name Contents
0 4 Attribute Type Uint32 (1/7.1.5) =
2048
4 1 Attribute Subtype Unt8 (1/71.1)y =1
J I~ \ 7
3 Reserved #00 bytes
8 4 Attribute Length Uint32 (1/7.1.5)
12 4 Implementation Use Length Uint32 (1/7.1.5)
(=IU_L)
16 32 Implementation Identifier regid (1/7.4)
48 U L Implementation Use bytes

Figure 35 - Implementation Use Extended Attribute format
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14.10.8.1 Attribute Type (RBP 0)

This field shall specify 2 048.

14.10.8.2 Attribute Subtype (RBP 4)

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

14.10.8.3 Reserved (RBP 5)

This field shall be reserved for future standardisation and all bytes shall be set to #00.
14.10.8.4 |Attribute Length (RBP 8)

This field shall specify the length of the entire extended attribute.

Note 43 - It ij recommended that the extended attribute length be an integral multiple of 4.

14.10.8.5 |Implementation Use Length (=IU_L) (RBP 12)

This field shall specify the length of the Implementation Use field.

14.10.8.6 |Implementation Identifier (RBP 16)

This field dhall 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. The scope of
this regid [includes the contents of the descriptors that specify the eontents and attributes of the current file.

14.10.8.7 |Implementation Use (RBP 48)

This field ghall be reserved for implementation use. The-interpretation of the contents of this field is not specifigd by
this part of{ISO/IEC 13346.

14.10.9 Application Use Extended Attribute

The Applicption Use Extended Attribute shall be recorded in the format shown in figure 4/36.

RBP Length Name Contents

0 4 Attribute Type uUint32 (1/7.1.5) = 65 536
4 1 Attribute Subtype Uint8 (1/7.1.1)=1

5 3 Reserved #00 bytes

8 4 Attribute Length Uint32 (1/7.1.5)

12 4 Application Use Length(=AU_L) | Uint32 (1/7.1.5)

16 32 Application Identifier regid (1/7.4)

48 AU_L Application Use bytes

Figure 36 - Application Use Extended Attribute format
14.10.9.1 Attribute Type (RBP 0)
This field shall specify 65 536.
14.10.9.2 Attribute Subtype (RBP 4)

This field shall specify 1. All other values are reserved for future standardisation.
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14.10.9.3 Reserved (RBP 5)
This field shall be reserved for future standardisation and all bytes shall be set to #00.
14.10.9.4 Attribute Length (RBP 8)

This field shall specify the length of the entire extended attribute.

Note 44 - It is recommended that the extended attribute length be an integral multiple of 4.

14.1j0°9-5 Appiication USe Cength(=AU_LJ (RBP12)
This|field shall specify the length of the Application Use field.
14.110.9.6 Application Identifier (RBP 16)

This| field shall specify an identification of an application which can recognise and actyupon the contents of the
Application Use field. If this field contains all #00 bytes, then no such application-is identified. The scppe of this
regifl includes the contents of the descriptors that specify the contents and attributes of the current file.

14.110.9.7 Application Use (RBP 48)

This|field shall be reserved for application use. The interpretation of theeontents of this field is not specified by this
part|of ISO/IEC 13346.

14.11 Unallocated Space Entry

An Unallocated Space Entry is a direct entry recorded:within an ICB and shall be recorded in the format shown in
figune 4/37.

Note {5 - This is normally only used for write-once media.

BP Length Name Contents
0 16 Descriptor Tag tag (4 /7.2) (Tag=263)
16 20 ICB Tag ichtag (4/14.6) (Type=1
36 4 Length of Allocation Descriptors (=L_AD) Uint32 (1/7.1.5)
40 L_AD Allocation descriptors bytes

Figure 37 - Unallocated Space Entry format
14.11.1 Descriptor-Tag (BP 0)
The|Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 263.

14.111¢2- \CB Tag (BP 16)

The File Type field of the icbtag  (4/14.6) for this descriptor shall contain 1.
14.11.3 Length of Allocation Descriptors (=L_AD) (BP 36)

This field specifies the length, in bytes, of the Allocation Descriptors field. L_AD+40 shall not be greater than the
size of a logical block.

14.11.4 Allocation Descriptors (BP 40)

This field shall contain allocation descriptors.
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The type of allocation descriptor shall be specified by the Flags field in the ICB Tag field (see 4/14.6.8). The extent
length fields of these allocation descriptors shall be an integral multiple of the logical block size.

14.12 Space Bitmap Descriptor

A Space Bitmap descriptor specifies a bit for every logical block in the partition and shall be recorded in the format
shown in figure 4/38.

BP Length Name Contents

0 16 Descriptor Tag tag
(4/7.2)(Tag=264)

16 4 Number of Bits (=N_BT) uUint32 (1/7.1.5)
20 4 Number of Bytes (=N_B) uUint32 (1/7.1.5)
24 N_B Bitmap bytes

Figure 38 - Space Bitmap Descriptor format
14.12.1 Deescriptor Tag (BP 0)

The Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 264.
14.12.2 Number of Bits (=N_BT) (BP 16)

This field shall specify the number of valid bits in the Bitmap field.

14.12.3 Number of Bytes (=N_B) (BP 20)

This field ghall specify the number of bytes in the Bitmap, field. The length of this field shall not be less than
ip((N_BT+Y)/8) bytes.

14.12.4 Bjtmap (BP 24)

This field gpecifies a bit for each logical block/nthe partition. The bit for logical block s is bit rem(s,8) in byte ip(s/8),
where bytq 0 is the first byte in this field.

14.13 Pgrtition Integrity Entry

A Partition| Integrity Entry is a dikect entry recorded in an ICB and shall be recorded in the format shown in figure
4/39.

BP Length Name Contents
0 16 Descriptor Tag tag (4/7.2) (Tag=265)
16 20 ICB Tag ichtag (4/14.6) (Type=2)
36 12 Recording Date and timestamp  (1/7.3)

Time

48 1 Integrity Type Uint8 (1/7.1.1)
49 175 Reserved #00 bytes
224 32 Implementation Identifier regid (1/7.4)
256 256 Implementation Use bytes

Figure 39 - Partition Integrity Entry format
14.13.1 Descriptor Tag (BP 0)

The Tag Identifier field of the tag (4/7.2) for this descriptor shall contain 265.
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14.13.2 ICB Tag (BP 16)

ISO/IEC 13346-4:1999(E)

The File Type field of the icbtag  (4/14.6) for this descriptor shall contain 2.

14.13.3 Recording Date and Time (BP 36)

This field shall specify the date and time of the day of recording of this Integrity Entry.

14.13.4 Integrity Type (BP 48)

This|

14.1
This|
14.1
This|
Impl
this

14.1
This|
14.]

14.1

The

regid

field shall specify the type of Integrity Entry. The types are shown in figure 4/40.

Type Interpretation

0 Shall mean that the entry is an Open Integrity Entry.
1 Shall mean that the entry is a Close Integrity Entry.

2 Shall mean that the entry is a Stable Integrity Entry:
3-255 | Reserved for future standardisation.

3.5 Reserved (BP 49)
field shall be reserved for future standardisation and.-al’bytes shall be set to #00.

3.6 Implementation Identifier (BP 224)

3.7 Implementation Use (BP:256)

Figure 40 - Integrity Entry interpretation

field shall specify an identification of an implementation which can recognise and act upon the con{ents of the
ementation Use field. If this field contains-all #00 bytes, then no such implementation is identified. The scope of
includes the contents of the-partition associated with this descriptor.

field shall be reserved forimplementation use. Its content is not specified by this part of ISO/IEC 13346.
4 Allocation desgriptors
4.1 Short All@cation Descriptor
Short Allocation Descriptor, designated as short_ad , shall be recorded in the format shown in figurg 4/41.
RBP Length Name Contents
0 4 Extent Length Uint32 (1/7.1.5)
4 4 Extent Position Uint32 (1/7.1.5)

Figure 41 - short_ad format

14.14.1.1 Extent Length (RBP 0)

The 30 least significant bits of this field shall be interpreted as a 30-bit unsigned binary number specifying the length
of the extent in bytes. Unless otherwise specified, the length shall be an integral multiple of the logical block size.
The 2 most significant bits shall be interpreted as a 2-bit unsigned binary number specifying the type of the extent
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as described in figure 4/42. If the 30 least significant bits are set to ZERO, the 2 most significant bits shall also be
set to ZERO.

Value Interpretation

0 Extent recorded and allocated

1 Extent not recorded but allocated

2 Extent not recorded and not allocated

3 The extent is the next extent of allocation descriptors (see 4/12)

Figure 42 - Extent interpretation
14.14.1.2 |Extent Position (RBP 4)

This field shall specify the logical block number, within the partition the descriptor is recorded on, of the extent. If the
extent's length is 0, no extent is specified and this field shall contain 0.

14.14.2 Long Allocation Descriptor

The Long Allocation Descriptor, designated by long_ad , shall be recorded in the fofmat shown in figure 4/43.

RBP Length Name Contents
0 4 Extent Length Vint32  (1/7.1.5)
4 6 Extent Location Ib_addr (4/7.1)
10 6 Implementation Use bytes

Figure 43 - long_ad-'dormat
14.14.2.1 |Extent Length (RBP 0)

This field shall be recorded as specified in 4/14.14.1.1.,

14.14.2.2 |Extent Location (RBP 4)

This field ghall specify the logical block number of the extent. If the extent's length is 0, no extent is specified| and
this field shall contain O.

14.14.2.3 |Implementation Use (RBP 10)

This field shall be reserved-forimplementation use. Its content is not specified by this part of ISO/IEC 13346.

Note 46 - THe long_ad _(4/24.14.2) is intended for use when the extent's location may be on another partition (either on this volufne or
another).

14.14.3 Ektended Allocation Descriptor

The Extended Allocation Descriptor, designated by ext_ad , shall be recorded in the format shown in figure 4/44.

RBP Length Name Contents
0 4 Extent Length uUint32 (1/7.1.5)
4 4 Recorded Length uUint32 (1/7.1.5)
8 4 Information Length uUint32 (1/7.1.5)
12 6 Extent Location Ib_addr (4/7.1)
18 2 Implementation Use bytes

Figure 44 - ext_ad format
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14.14.3.1 Extent Length (RBP 0)
This field shall be recorded as specified in 4/14.14.1.1.
14.14.3.2 Recorded Length (RBP 4)

The two most significant bits of this field are reserved for future standardisation and shall be set to ZERO. The 30
least significant bits of this field shall be interpreted as a 30-bit unsigned binary number specifying the number of
bytes recorded in the extent. This may be different from the number of bytes specified in the Extent Length field.

14.14.3.3 Information Length (RBP 8)

This|field shall specify how many bytes of information are recorded starting at the first byte of the extent igentified by
the Extent Location field. This may be different from the value in either the Extent Length field or thg Recorded
Length field.

14.14.3.4 Extent Location (RBP 12)

This| field shall specify the logical block number of the extent. If the extent's length’is 0, no extent is spgcified and
this field shall contain all #00 bytes.

14.14.3.5 Implementation Use (RBP 18)

This|field shall be reserved for implementation use. Its content is not specified by this part of ISO/IEC 13346.

Note [47 - The ext_ad (4/14.14.3) is similar to the long_ad (4/14.14.2) except that while Information Length bytes are represented in the
exterft, only Recorded Length bytes have been recorded. (Most likely, a,gompression algorithm has been applied on the extent.) The Recorded
Length allows implementations to copy files (and their extents) withoutknowing how or why the Recorded Length differs from tHe Information
Length.

14.15 Logical Volume Header Descriptor

The|Logical Volume Header Descriptor shall'specify a numeric file and directory identifier and shall be re¢orded with
the format shown in figure 4/45 (see 4/3.1*for where this descriptor is recorded).

RBP Length Name Contents
0 8 Unique Id uinté4 (1/7.1.7)
8 24 Reserved #00 bytes

Figure 45 - Logical Volume Header Descriptor format
14.15.1 Unique\ld (RBP 0)

This|field shall specify a value which is greater than the value of the Unique Id field in any File Entry recofded on the
assqciated logical volume.

Note 48 - The intended use of this field is to facilitate allocation of unique identifiers for files and directories (see 4/14.9.18). In order to avoid
having to examine every file and directory, this field should be maintained even if the rest of the volume is not conformant with ISO/IEC 13346.
An implementation might record several Open Integrity Descriptors consecutively just to maintain this field as a modest increment over the last
value recorded. Implementations should not assume any ordering properties for the value of this field; the value might decrease or increase
with successive descriptors. In particular, the value in a Close Integrity Descriptor might be less than the value in the preceding Open Integrity
Descriptor.
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14.15.2 Reserved (RBP 8)

This field shall be reserved for future standardisation and all bytes shall contain #00.
14.16 Pathname

14.16.1 Path Component

A Path Component shall be recorded in the format shown in figure 4/46.

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 uintlé (1/7.1.3)
4 L_CI Component Identifier d-characters(1/7.2)

Figure 46 - Path Component format

14.16.1.1 |Component Type (RBP 0)

This field shall specify the component type as shown in figure 4/47.

Type Interpretation
0 Reserved for future standardisation.
1 If L_CI is not 0, the component specifies;he root of a directory hierarchy subject to

agreement between the originator and recipient of the medium. If L_ClI is 0, this component
shall specify the root of a file system as:specified in ISO/IEC 9945-1.

2 The component specifies the root” directory of the directory hierarchy of which the
predecessor of the first companent in the pathname is a member.

3 The component specifies the parent directory of the predecessor component.
4 The component specifies the same directory as the predecessor component.
5 The component;identifies an object, either a file or a directory or an alias, specified by a

descriptor_6fthe directory identified by the predecessor component, such that the contents of
the File)ldentifier field of that directory descriptor is identical to the contents of the
Component Identifier field.

6-2p5 Reserved for future standardisation.

Figure 47 - Component interpretation
14.16.1.2 Length of Component Identifier (= L_CI) (RBP 1)

If the Component Type field contains 1 or 5, 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 5, this field shall contain 0.

14.16.1.3 Component File Version Number (RBP 2)

This field shall specify the file version number of the component as follows.
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