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Introduction

ISO/IEC 13346-3: 1995(E)

ISO/IEC 13346 is a volume and file structure standard for interchanging files and as such, it is a peer to existing volume and
file sfructure standards such as ISO 9293 and ISO 9660. It is rather different from those standards in at least tw important

ways

Firstly, it offers much more functionality, mainly because of user needs for increased character set support

powerful file system features. Secondly, it acknowledges the separate concerns of booting, volume structiire-and
strucfure. Rather than bundling these different functions together, ISO/IEC 13346 carefully segregatés these functions into
separpte parts and describes in detail how those parts fit together. It is expected that future yvolume and fi
standards will fit into this framework, rather than building other distinct and incompatible formats:

ISO/IEC 13346 is published in five Parts. Part 1 - general - specifies references, definitions, hotations and basi

used

in the other four Parts. Part 2 - volume and boot block recognition - specifies formats and system requi

d for more
file system

e structure

C structures

tements for

recognising the volume structures on a medium and booting from a medium. Part 3,-'volume structure - specifies how to

recory

to re

structure - specifies how to record and interpret file data encoded as records:

1 various volume-related entities such as volumes, volume sets and logical voluunes. Part 4 - file structure - sflecifies how
ord and interpret files, both file data and file attributes, and file hierarc¢hies within logical volumes. Part| 5 - record

vii


https://standardsiso.com/api/?name=174443925cace1b1ff6a2557ba3fe61e

This page intentionally left.blank



https://standardsiso.com/api/?name=174443925cace1b1ff6a2557ba3fe61e

INTERNATIONAL STANDARD ©ISO/IEC ISO/IEC 13346-3:1995(E)

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

Part 3:
Volume structure

Section 1 : General

1 Scope

ISO/JEC 13346 specifies a format and associated system requirements for volume and boot block recognition, volyyme
structure, file structure and record structure for the interchange of information on media between users of'information
procgssing systems.

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

NOTH 1 - The medium is not restricted to being of only one type; the type of medium may be either write once, or read only, or rewritable, or a comYination of these
types.

ISO/[EC 13346 consists of the following five Parts:
Part [I: General

Part P: Volume and Boot Block Recognition

Part B: Volume Structure

Part §: File Structure

Part 5: Record Structure

Anngx A - ICB Strategies, is part of ISO/IEC 13346-4.
This(Part of ISO/IEC 13346 specifies a format and associated system requirements for volume structure by specifyjng:

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

— the relationship among volumes of a volume' set;

— the attributes of a partition of a volume;

— the attributes of a logical volume and the descriptors recorded on it;

— lgvels of medium interchange;

— requirements for the processes which are provided within information processing systems, to enable infonlation to be
;tterchanged betweendifferent systems; for this purpose, it specifies the functions to be provided within systems which
¢ 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
ﬁgurle 4/3 refers to figure 3 in ISO/IEC 13346-4.

3 Part interface
This clause specifies the interface of this Part of ISO/IEC 13346 to other standards or Parts.
31 Input
This Part of ISO/IEC 13346 requires the specification of the following by another standard or Part.
— A standard for recording (see 1/5.10).
— The size of a logical sector (see 3/8.1.2) of a volume.

— If the volume is recorded according to ISO/IEC 13346-2, a volume recognition sequence specified by ISO/IEC 13346-2
shall contain the descriptor described in 3/9.1 recorded at least once.
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— If the volume is recorded according to ISO/IEC 13346-2, the volume recognition space (see 2/8.2) shall be the entire
volume.

— If the volume is recorded according to ISO/IEC 13346-2, the initial sector in the volume (see2/3.1) shall be the first sector
of the volume.

— Information to be recorded in the Partition Contents Use field of a Partition Descriptor (see 3/10.5.6).
— Information to be recorded in the Logical Volume Contents Use field of a Logical Volume Descriptor (see 3/10.6.7).

3.2 Output
This Part ¢f ISO/IEC 13346 specifies the following which may be used by other standards or Parts.

— Volumg sets of one or more volumes (see 3/8.6).

— A volume space for a volume (see 3/8.2).

— Logica] sectors of a fixed size for a volume (see 3/8.1.2).

— Partitigns (see 3/8.7).

— Logica] volumes composed of partitions (see 3/8.8).

— Numer]c identification of the partitions within a logical volume (see 3/8.8).
— Logical blocks of a fixed size for a logical volume.

— The logical block size for a logical volume.

— Attributes of a volume.
— Attributes of a logical volume.
— Attributes of a partition.

— An indjcation that a volume may have been recorded to-this Part (see 3/9.1).

4 Cpnformance
4.1 Conformance of a medium

A mediun} shall be in conformance with ISO/IEC 13346 when it conforms to a standard for recording (see 1/5.10) and
informatign recorded on sectors of the medium conform to the specifications of ISO/IEC 13346-1 and one or more of P/Frts 2,

3, 4 and 5| A statement of conformanceshall identify the sectors of the medium on which information is recorded accrding
to the spegifications of ISO/IEC.13346, and the Parts and the levels of medium interchange (see 1/10, 3/11, and 4/15) to
which the |contents of those sectors’of the medium conform.

4.2 Conformance-of an information processing system

An infornjation processing system shall be in conformance with ISO/IEC 13346 if it meets the requirements specified in
ISO/IEC 13346-1.and-one or more of Parts 2, 3, 4 and 5 either for an originating system (see 2/13, 3/13, 4/17 and 5/11)|or for
a receiving systém-(see 2/13, 3/14, 4/18 and 5/12) or for both types of system. A statement of conformance shall ident}fy the
Parts, and|the-levels of the requirements for each of those Parts, which can be met by the system.

5 Definitions
For the purposes of this Part of ISO/IEC 13346, the definitions given in ISO/IEC 13346-1 (see 1/5) and the following
definitions apply.
5.1 anchor point: One of a specified set of logical sector numbers at which descriptors, that identify an extent of a
Volume Descriptor Sequence, may be recorded.
5.2 Cyclic Redundancy Check (CRC): A method for computing a signature of a sequence of bytes.

5.3 extent: A set of logical sectors whose logical sector numbers (see 3/8.1.2.1) form a continuous ascending
sequence. The address, or location, of an extent is the first logical sector number in that sequence.

5.4 logical block: The unit of allocation of a logical volume.


https://standardsiso.com/api/?name=174443925cace1b1ff6a2557ba3fe61e

©ISO/IEC

5.5 logical sector: The unit of allocation of a volume.

5.6 logical volume: A nonempty set of partitions.

5.7 partition: An extent of logical sectors within a volume.
6 Notation

The notation of ISO/IEC 13346-1 (see 1/6) applies to this Part of ISO/IEC 13346.

7

ISO/IEC 13346-3:1995(E)

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/AE

7.1

Extent Descriptor

An Hxtent Descriptor, hereafter designated as extent_ad, shall be recorded in the format shownrin-figure 3/1.

This
230

7.
This

RBP Length Name Contents
0 4 Extent Length Uint32 1/7.1.5)
4 4 Extent Location Uint3241/7.1.5)

Figure 1 - extent_ad format

1.1 Extent Length (RBP 0)

ficld shall indicate the length of the extent, in bytes, identified by the Extent Location field. The length shall

. Unless otherwise specified, the length shall be an integral multiplé.of the logical sector size.

2 Extent Location (RBP 4)
field shall specify the location of the extent, as a logical sector number. If the extent's length is 0, no extent

and this field shall contain 0.

7.2

Descriptor tag

Certain descriptors specified in this Part of ISO/IEC 13346 have a 16 byte structure, or tag, recorded at the
desctiptor. The tag shall be recorded with the-format shown in figure 3/2.

NOTH

versiol

is. The second motivation is to support recovery after the medium has been damaged or corrupted in some (unspecified) way. With the tag

structyres are self identifying and can be verified with very little context.

RBP Eength Name Contents
0 2 Tag Identifier Uintlé6 (1/7.1.3)
2 2 Descriptor Version Uintl6 (1/7.1.3)=2
4 1 Tag Checksum Uint8 (1/7.1.1)
5 1 Reserved #00 byte
6 2 Tag Serial Number Uint16 (1/7.1.3)
8 2 Descriptor CRC Uintl16 (1/7.1.3)
10 2 Descriptor CRC Length Uintl16 (1/7.1.3)
12 4 Tag Location Uint32 (1/7.1.5)

C 13346.

be less than

is specified

start of the

2 - There are two main motivations for using 4 generic tag structure. The first is that most descriptors need to handle common issues of CRCs and format

described here,

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 as shown in figure 3/3. Type 8 is specified identically
in this Part of ISO/IEC 13346 and ISO/IEC 13346-4. Types 256-265 are specified in ISO/IEC 13346-4. All other types are
reserved for future standardisation. The descriptor types specified by this Part of ISO/IEC 13346 are shown in figure 3/3.
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7.2.2
This field
7.2.3
This field
7.2.4
This field

7.2.5
This field

NOTE 3 - T}

13346-3:1995(E) ©ISO/IEC

Type Interpretation

1 Primary Volume Descriptor (3/10.1)
Anchor Volume Descriptor Pointer (3/10.2)
Volume Descriptor Pointer (3/10.3)

Implementation Use Volume Descriptor (3/10.4)

Partition Descriptor (3/10.5)

Logical Volume Descriptor (3/10.6)
Unallocated Space Descriptor (3/10.8)
Terminating Descriptor (3/10.9 and 4/14.2)

O X 9N N W e W N

Logical Volume Integrity Descriptor (3/10.10)

Figure 3 - Descriptor interpretation
Descriptor Version (RBP 2)

Tag Checksum (RBP 4)
shall specify the sum modulo 256 of bytes 0-3 and 5-15 of the tag’

Reserved (RBP 5)
bhall be reserved for future standardisation and shall be setto 0.

Tag Serial Number (RBP 6)

s$hall specify the version of this descriptor. The value 2 shall indicate the structure of this Part of ISO/IEC 133

sy

6.

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

is field can be used to distinguish between groups of desériptors. For example, when reusing rewritable media, an implementation might ghoose a

different seriall number from the previous use when initialising a volume. Thus, a disaster recovery mechanism can avoid recovering prior and unintended dgta. The

only alternati}e to this scheme would be to force volume initialisation-to clear the volume.

7.2.6
This field

Descriptor CRC (RBP 8)

16 4 312 4 45 41

khall specify the CRC of the bytes of the descriptor starting at the first byte after the descriptor tag. The number of
bytes shal] be specified by the Descriptor'CRC Length field. The CRC shall be 16 bits long and be generated by the
ITU-T polynomial (see ITU-T V.41):

CRC-

NOTE 4 - A$ 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, gs then the Descriptor, CRC shall be 0.

7.2.7
This field
7.2.8
This field

Descriptor CRC Length (RBP 10)
specifies how many bytes were used in calculating the Descriptor CRC.

|_~Tag I.ocation (RBP 12)

shall specify the number of the logical sector containing the first byte of the descriptor.

NOTE 5 - 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 bytes of a logical sector or
logical block is a consistent descriptor tag, then it is a descriptor tag.
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Section 2: Requirements for the medium for volume structure

8 Volume structure
8.1 Arrangement of information on a volume
8.1.1 Sector numbers

ISO/IEC 13346-

3:1995(E)

Each sector of a volume shall be identified by a unique sector number. Sector numbers shall be consecutive integers assigned
in an ascending sequence, in the order of ascending physical address of the volume as specified in the relevant standard for

recofding (see 1/5.10). Sector number 0 shall be assigned to the sector having the lowest physical address of thé-v
8.].2

The pectors of a volume shall be organised into logical sectors of equal length. The length of a logical sector shal
to ag the logical sector size and shall be an integral multiple of 512 bytes. The logical sector size.shall be not 1

Logical sector

blume.

| be referred
ess than the

size pf the smallest sector of the volume. Each logical sector shall begin in a different sector, starting with the s¢ctor having

the next higher sector number than that of the last sector constituting the previous, if any, logical sector of the
first |byte of a logical sector shall be the first byte of the sector in which it begins, and if the size of this sector is §
the logical sector size, then the logical sector shall comprise a sequence of constituénf.Sectors with consecutiv
sectqr numbers.

1.2.1

Each logical sector of a volume shall be identified by a unique logical_sector number. Logical sector numb
consgcutive integers assigned in ascending sequence, in the order of asCending sector numbers of the volume. Lq
numper 0 shall be assigned to the logical sector beginning in sector.number 0. The largest logical sector number
shall be greater than 256.

81.2.2
Any
cont}
A 10|
logiq

8.2

The
volu
asce
rem

Logical sector numbers

Recording of logical sectors

hining the last byte of a logical sector, the interpretation of any bytes after that last byte is not specified by this

al sector's constituent sectors are unrecorded: A logical sector should either be completely recorded or unreco
Volume space

information on a volume shall be recorded in the set of all logical sectors in a volume. This set shall be refert
me space of the volume. The bytes in the volume space shall be numbered with consecutive integers
nding sequence starting with-0. Let s be the number of bytes in a logical sector; then byte 4 of the volume
p,s) of logical sector ip(b/s).

8.3
Chaj
in 3
A v
E

Volume descriptors

acteristics of the-volume shall be specified by volume descriptors recorded in Volume Descriptor Sequences
8.4.2.

lume descriptor shall be one of the following types:

rimary Volume Descriptor (see 3/10.1)

b

rolume. The
tmaller than
e ascending

ers shall be
gical sector
of a volume

unrecorded constituent sector of a logical sector shall be interpreted as containing all #00 bytes. Withif the sector

Part.

pical sector is unrecorded if the standard foraecording allows detection that a sector has been unrecorded apd all of the

rded.

red to as the
ssigned in
ace is byte

hs described

Implementation Use Volume Descriptor (see 3/10.4)

Partition Descriptor (see 3/10.5)

Logical Volume Descriptor (see 3/10.6)

Unallocated Space Descriptor (see 3/10.8)
8.4
8.4.1

Volume Descriptor Sequence

Contents of a Volume Descriptor Sequence

A Volume Descriptor Sequence shall contain one or more Primary Volume Descriptors. A Primary Volume Descriptor shall

identify the volume and the volume set to which it belongs, the sequence number of the volume within the

volume set,
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attributes of the volume, and the character sets used in recording the contents of certain fields within the Primary Volume
Descriptor. Each Primary Volume Descriptor shaii have an assigned Primary Voiume Descriptor Number. Only one
prevailing Primary Volume Descriptor (see 3/8.4.3) of a Volume Descriptor Sequence shall have a Primary Volume
Descrintor Number of 0.

Descriptor Numbe
A Volume Descriptor Sequence shall contain zero or more Implementation Use Volume Descriptors. An Implementation Use
Volume Descriptor shall identify an implementation and contain information for that implementation's use

on 0 ero—o more - on e nto A - on—pPe ripto

ecify a

tributes of the partition and an identification of the partition, referred to as the partition number.
A Volume Pescriptor Sequence shall contain zero or more Logical Volume Descriptors. A Logical Volume Descriptor [shall

specify an |dentification of the logical volume, the logical block size of the logical volume, identification ofjthe parttions
comprising|the logical volume and attributes of the logical volume.

A Volume Descriptor Sequence shall contain zero or more Unallocated Space Descriptors. An Unallocated Space Desctiptor
shall identify volume space available for allocating to partitions or for recording the Volume Descriptor Sequences gf the
volume.

Each volume descriptor shall have an assigned Volume Descriptor Sequence Number. All volume descriptors with identical
Volume Descriptor Sequence Numbers shall have identical contents.

NOTE 6 - Tyglically, an originating system will chose a new Volume Descriptor Sequence Number by adding\Jto the largest such number seen when scannjng the
Volume Descriptor Sequence.

8.4.2 Recording of the Volume Descriptor Sequence

A Volume Pescriptor Sequence shall be recorded as a sequence of extents.of logical sectors in the volume space. Any trgiling
sectors (sed figure 3/4) shall be available for the recording of descriptors.

An extent ¢f a Volume Descriptor Sequence shall be recorded according to the schema shown in figure 3/4.

[Volume Descriptor Sequence extent]{
<volume descriptor>0+
[Terminator] {
<Volume Descriptor Pointer>
| <Terminating Descriptor>
| <unrecorded logical sector>
} <trailing\\logical sector>0+

Eigure 4 - Volume Descriptor Sequence schema

An extent[of a Volume Deseriptor Sequence shall be identified by an Anchor Volume Descriptor Pointer (see 3{10.2)
recorded af two or more anchor points (see 3/8.4.2.1). Each, if any, subsequent extent in the Volume Descriptor Seqpience
shall be id¢ntified by a Volume Descriptor Pointer recorded in the previous extent of the sequence.

An Anchof Volume Descriptor Pointer shall identify the Main Volume Descriptor Sequence and may identify a Rg¢serve
Volume Dgscriptor*Sequence (see 3/8.4.2.2). All Volume Descriptor Sequences specified by Anchor Volume Descfiptor
Pointers shall-be-equivalent (see 3/8.4.2.3).

8.4.2.1 Anchor points

Let k be ip(/59), where n is the largest logical sector number in the volume space. Anchor points shall be at two or more of
the following logical sector numbers: 256, n—256, n and all the nonzero integral multiples of & not greater than n.

NOTE 7 - The value 59 was chosen as a number near 64 that was unlikely to be periodic with respect to the geometry of the underlying medium.
8.4.2.2 Reserve Volume Descriptor Sequence Set

A Reserve Volume Descriptor Sequence may be recorded on a volume. A Reserve Volume Descriptor Sequence, if any, shall
be identified by an Anchor Volume Descriptor Pointer. If any Anchor Volume Descriptor Pointer of the volume identifies a
Reserve Volume Descriptor Sequence, then all Anchor Volume Descriptor Pointers of the volume shall identify a Reserve
Volume Descriptor Sequence. If the Reserve Volume Descriptor Sequence is identified, it shall specify a Volume Descriptor
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Sequence equivalent to the Main Volume Descriptor Sequence (see 3/8.4.2.3). There shall be no logical sector which belongs
to both an extent of the Main Volume Descriptor Sequence and an extent of the Reserve Volume Descriptor Sequence.

8.4.2.3 Equivalent Volume Descriptor Sequences

The equivalence of two Volume Descriptor Sequences shall be determined by calculating a canonical form for each of the
Volume Descriptor Sequences, and if both the canonical forms are identical, then the two Volume Descriptor Sequences
specify equivalent sets of volume descriptors. The canonical form of a Volume Descriptor Sequence shall be constructed by

performing the following steps in sequence:

— djscard any Volume Descriptor Pointers

— djscard all but one descriptor for each Volume Descriptor Sequence Number

t the Tag Checksum, Descriptor CRC, Descriptor CRC Length, and Tag Location fields of the Descriptor Tag field in

— Primary Volume Descriptors, each of which has the same contents of the corresponding Volume Identifier, Molume Set
entifier and Descriptor Character Set fields

prtition Descriptors with identical Partition Numbers

P
— Lpgical Volume Descriptors, each of which has the same contents of the corresponding Logical Volume Identifier and
Descriptor Character Set fields

— Unallocated Space Descriptors

the gne with the highest Volume Descriptor Sequence Number shall be used. This instance shall be referrefl to as the
previiling instance.

8.4.4 Recording of descriptors

All the descriptors in this Part of ISO/IEC. 13346 whose format is specified with Byte Positions (BP) shall be recotded so that
the first byte of the descriptor coingides with the first byte of a logical sector.

The |descriptors in this Part of ISO/IEC 13346 whose format is specified with Relative Byte Positions (RBP) have no
restrictions on where they may be recorded within a logical sector, except that their location within a descripfor shall be
specified in the description.of the applicable descriptor.

Wheh the descriptors described in this Part of ISO/IEC 13346 are recorded in a logical sector, all space, if any, after the end

of the last descripter up to the end of the logical sector is reserved for future standardisation and shall be recordedl as all #00
byteq.

NOTH 8 - Most of the descriptors specified in this Part of ISO/IEC 13346 have a length of 512 bytes.

8.5 Allocation of the volume space

The logical sector is the unit of allocation for the volume space. Volume space may be allocated for the recording of Volume
Descriptor Sequences, or Anchor Volume Descriptor Pointers, or may be allocated to partitions. This allocation shall be done
from the unallocated volume space which shall be specified as extents of logical sectors by the prevailing instance of the
Unallocated Space Descriptor (see 3/10.8).

Volume Descriptor Sequences and Anchor Volume Descriptor Pointers shall not be recorded in volume space that has been
allocated to a partition.

NOTE 9 - Implementations should not assume that the sum of the allocated logical sectors and the unallocated logical sectors in a volume equals the size of the
volume space. Parts of the volume space might be unallocated for several reasons, including media defects or for use by processes external to this Part of ISO/IEC
13346.
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8.6 Volume set

A volume set shall consist of one or more volumes having a volume set identification common to all volumes in the volume
set. The volumes in a volume set shall be numbered with consecutive integers assigned in an ascending sequence starting
from 1. This number shaii be the assigned voiume sequence number of the voiume.

Each prevailing Primary Volume Descriptor recorded on a volume contains a volume set identification consisting of the
contents of the Volume Set ldentmer and Descriptor Character Set nelas a volume identification cons1st1ng of tne conienis of

cIdentific < er Set fie < e set ide on to
each volu of the Volume set. Exactly one of the volume set 1dent1ﬁcat10ns spec1ﬁed on a volume shall be marked @speing
common tq each volume of the volume set (see 3/10.1.21). The same volume identification shall not be specified-by |more
than one VtLl)ume of a volume set.

8.7

A partitior] is an extent of a volume and shall be identified by a Partition Number in the range 0 t0.65 535 inclusive. The
informatiof about a partition shail be recorded in a Partition Descriptor. The prevailing instance of\the Partition Descriptor
with a spegific Partition Number shall specify whether volume space has been allocated to the pattition and may specify an
identificatipn of the partition's contents.

artition

NOTE 10 - P3rtitions may overlap. This allows media to be initialised with several predefined partition definitions.of Varying sizes and locations. A user chn then
simply select 4 set of nonoverlapping partitions to use. In general, it is inadvisable to use file systems on overlapping:partitions.

8.8 Logical volume

A Logical [Volume Descriptor specifies a logical volume identification, the dogical block size of the logical volume, apd an
ordered lis} of partitions comprising the logical volume. The partitions of\a.logical volume may be on different volumes of a
volume set

The partitions in a logical volume shall be numbered with conseetitive integers assigned in an ascending sequence starting
from 0. This number shall be the assigned partition reference iumber and shall be the numeric identification referred to in
clause 3/3.p.

A logical yolume shall be described by the prevailing instance of a Logical Volume Descriptor recorded on the volum¢ with
the highes} volume sequence number in a volume set;"Each Logical Volume Descriptor recorded on a volume set contiins a
logical volime identification consisting of the contents of the Logical Volume Identifier and Descriptor Character Set fields.
More than|one logical volume may be recorded on a volume set. Logical Volume Descriptors for all the logical volumds in a
volume sef shall be recorded in the volum&with the highest volume sequence number.

NOTE 11 - Al logical volume provides a segmentéd address space that can span multiple partitions and volumes of a volume set. As a consequence of this, 4 logical
volume may ¢nly belong to one volume set.

8.8.1 Logical blocks

The logicdl sectors of a pattifion in a logical volume shall be organised into logical blocks of equal length. The length of a
logical block shall be refeéxred to as the logical block size and shall be an integral multiple of 512 bytes not less than the size

first byte of a logica ;
smaller than the logical block size, then the logical block shall comprise a sequence of constituent logxcal sectors with
consecutive ascending logical sector numbers. Within the logical sector containing the last byte of a logical block, the
interpretation of any bytes after that last byte is not specified by this Part.

Each logical block of a partition shall be identified by a unique logical block number. Logical block numbers shall be
consecutive integers assigned in ascending sequence. The logical block containing logical sector 0 shall have a logical block
number of 0.

8.8.2 Logical volume integrity

Logical volume integrity describes the status of the information recorded on a logical volume. This status shall be specified by
a Logical Volume Integrity Descriptor (see 3/10.10).


https://standardsiso.com/api/?name=174443925cace1b1ff6a2557ba3fe61e

©ISO/IEC

ISO/IEC 13346-3:1995(E)

The Logical Volume Integrity Descriptors for a logical volume shall be recorded in a Logical Volume Integrity Sequence
which shall be recorded as a sequence of extents. The first extent shall be specified by the prevailing Logical Volume
Descriptor for the logical volume. Succeeding extents, if any, shall be specified by a Logical Volume Integrity Descriptor.
Processing of an extent of Logical Volume Integrity Descriptors shall be as if the descriptors were processed in order of
ascending order of their addresses and processing was terminated by an unrecorded logical sector, or a Terminating
Descriptor (see 3/10.9) or after a descriptor specifying a subsequent extent. After processing all such extents, the last Logical
Volume Integrity Descriptor processed shall be used and shall be referred to as the prevailing Logical Volume Integrity

Desgriptor:

The|status of a logical volume shall be specified by the prevailing Logical Volume Integrity Descriptor as follows

9.1
The
NOT|

9
Thi
9
Thi

Thi

Thi
9

Open Integrity Descriptor shall be recorded before any data is recorded in the logical volume,since the last Close

tegrity Descriptor, if any, was recorded

Close Integrity Descriptor may be recorded only after the data recorded on the logical-volume is in sonje consistent

rm not specified by this Part

Volume recognition structures
NSR Descriptor

NSR Descriptor shall be recorded in the format shown in figure 3/5.
E 12 - This descriptor only indicates that a volume may have been recorded to this Part of ISO/IEC 13346; in particular, see 3/3.1 and 3/3.2.
BP Length Name Contents
0 1 Structure Type Uint8 (1/7.1.1)=0
1 5 Standard Identifier bytes = “NSR02”
6 1 Structure Version Uint8 (1/7.1.1)=1
7 1 Reserved #00 byte
8 2.040 Structute Data #00 bytes

Figure'S - NSR Descriptor format
1.1 Structure Type (BP 0)
field shall specify 0.

1.2 Standard Identifier(BP 1)
field shall specify “NSR022,

1.3 Structure Version (BP 6)

14 Reserved (BP 7)
field shall be reserved for future standardisation and shall be set to 0.

1.5 Structure Data (BP 8)

Thi

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

field shall specify.the version of this descriptor. The value 1 shall indicate the structure of this Part of ISO/TEC 13346.

10
10

Volume data structures

.1 Primary Volume Descriptor

The Primary Volume Descriptor shall identify a volume and certain attributes of that volume. It shall be recorded in the
format shown in figure 3/6.
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BP Length Name Contents
0 16 Descriptor Tag tag (3/7.2) (Tag=1)
16 4 Volume Descriptor Sequence Number Uint32 (1/7.1.5)
20 4 Primary Volume Descriptor Number Uint32 (1/7.1.5)
24 32 Volume Identifier dstring 1/7.2.12)
56 2 Volume Sequence Number Uintl16 (1/7.1.3)
58 2 Maximum Volume Sequence Number Uintl6 (1/7.1.3)
60 yJ Interchange Level Uintls (177.1.3)
62 2 Maximum Interchange Level Uintl16 (1/7.1.3)
64 4 Character Set List Uint32 (1/7.1.5)
68 4 Maximum Character Set List Uint32 (1/7.1.5)
72 128 Volume Set Identifier dstring (1/7.2.12)
200 64 Descriptor Character Set charspec (1/72.1)
264 64 Explanatory Character Set charspec (177:2°1)
328 8 Volume Abstract extent_ad (3/7.1)
336 8 Volume Copyright Notice extent,ad (3/7.1)
344 32 Application Identifier regid™(1/7.4)
376 12 Recording Date and Time timestamp (1/7.3)
388 32 Implementation Identifier regid (1/7.4)
420 64 Implementation Use bytes
484 4 Predecessor Volume  Descriptor | Uint32 (1/7.1.5)
Sequence Location
488 2 Flags Uintl6 (1/7.1.3)
490 22 Reserved #00 bytes
Figure 6 - Primary Volume Descriptor format
10.1.1 Descriptor Tag (BP 0)
The Tag Identifier field of the tag (3/7.2) for this descriptor shall contain 1.
10.1.2 Volume Descriptor Sequence Number. (BP 16)
This field ghall specify the Volume Descriptor Sequence Number for this descriptor.
10.1.3 Primary Volume Descriptor Number (BP 20)
This field ghall specify the assigned Primary” Volume Descriptor Number for this Primary Volume Descriptor.
10.1.4 Volume Identifier (BPR,24)
This field ghall specify an identification of the volume.
10.1.5 Volume Seqiience Number (BP 56)
This field ghall specify theordinal number of the volume in the volume set of which the volume is a member.
10.1.6 Maximum Volume Sequence Number (BP 58)
This field |shall. specify the ordinal number of the volume in the volume set with the largest assigned volume seqpence
number at lhg time this descriptor was recorded. If this field contains 0, there is no such identification
10.1.7 Interchange Level (BP 60)

This field shall specify the current level of medium interchange (3/11) of the volume described by this descriptor.

10.1.8

This field shall specify the maximum value that may be specified for the Interchange Level field of this descriptor.

10.1.9

any descriptor specified in this Part of ISO/IEC 13346 and recorded on the volume described by this descriptor.

10

Maximum Interchange Level (BP 62)

Character Set List (BP 64)
This field shall identify the character sets specified by any field, whose contents are specified to be a charspec (1/7.2.1), of
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10.1.10 Maximum Character Set List (BP 68)

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.

NOTE 13 - The Interchange Level, Maximum Interchange Level, Character Set List and Maximum Character Set List fields permit an implementation to:

— determine whether it can process all of the information on the volume.

— restrict the recording of information on the volume so that the volume does not exceed the level given in the Maximum Interchange Level field.

ict the recording of information on the volume so that all character sets recorded belong to the Maximum Character Set List field.

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

10}1.11  Volume Set Identifier (BP 72)
This ffield shall specify an identification of the volume set of which the volume is a member.

10{1.12  Descriptor Character Set (BP 200)
This ffield shall specify the d-characters (1/7.2) allowed in the Volume Identifier and Volume,Set Identifier fields.

10{1.13  Explanatory Character Set (BP 264)

This [field shall specify how to interpret the contents of the Volume Abstract and Volume Copyright Notice extents.

10{1.14  Volume Abstract (BP 328)

This|field shall specify an extent of logical sectors containing an abstract for this volume. If the extent's length is 0, no

abstrhct is specified.

10}1.15  Volume Copyright Notice (BP 336)

This [field shall specify an extent of logical sectors containing a.copyright notice for this volume. If the extent's length is 0, no

copyright notice is specified.
10{1.16  Application Identifier (BP 344)

This|field shall specify an identification of an application. If this field contains all #00 bytes, then no such agplication is

identified.

101.17 Recording Date and Time (BP 376)
This|field shall indicate the date and, time ‘of the day at which this descriptor was recorded.

10.1.18 Implementation Identifier (BP 388)

This| field shall specify an (identification of an implementation which can recognise and act upon the confents of the
Implementation Use field. TP this field contains all #00 bytes, then no such implementation is identified. The s¢ope of this
regid includes the-contents of all descriptors, other than Implementation Use Volume Descriptors, in the Volume

Desdriptor Sequence’in’which the Primary Volume Descriptor is recorded.

10.1.19  JImplementation Use (BP 420)
This|field shall be reserved for implementation use. Its content is not specified by ISO/IEC 13346.

10.1:20  Predecessor Volume Descriptor Sequence Location (BP 484)

This field shall specify the address of the extent of logical sectors in which the immediately preceding extent of the Volume

Descriptor Sequence of the volume is recorded. If this field contains 0, it shall mean that no such extent is identified.

NOTE 14 - This is intended for use in disaster recovery.
10.1.21  Flags (BP 488)
This field shall specify certain characteristics of this Primary Volume Descriptor as shown in figure 3/7.

11
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Bit Interpretation

1

Volume Set Identification: If set to ZERQO, shall mean that the volume set identification in this
descriptor need not be common among all volumes in the volume set that this volume belongs to; If
set to ONE, shall mean that the volume set identification in this descriptor is common among all
volumes in the volume set that this volume belongs to.

-15 Shall be reserved for future standardisation and all bits shall be set to ZERO.

Figure 7 - Primary Volume Descriptor characteristics

10.1.22 | Reserved (BP 490)
This field ghall be reserved for future standardisation and all bytes shall be set to #00.

10.2 Anchor Volume Descriptor Pointer
The Anch¢r Volume Descriptor Pointer shall specify an extent of the Main and Reserve Volumé)Descriptor Sequences
recorded of the volume. It shall be recorded in the format shown in figure 3/8.
BP| Length Name Contents
0 16 Descriptor Tag tag (3/7.2) (Tag=2)
1¢ 8 Main Volume Descriptor Sequence Extent extent_ad (3/7.1)
24 8 Reserve Volume Descriptor Sequence Extent extent_ad (3/7.1)
32 480 Reserved #00 bytes
Figure 8 - Anchor Volume Descriptor Pointer format
10.2.1 Descriptor Tag (BP 0)
The Tag Identifier field of the tag (3/7.2) for this descriptor shall contain 2.
10.2.2 Main Volume Descriptor Sequence Extent (BP'16)

This field phall specify an extent of the Main Volume Descriptor Sequence.

NOTE 15 -

need not be

10.2.3

c¢mpletely recorded.

Reserve Volume Descriptor Sequence Extent (BP 24)

This field [shall specify an extent of the Reserve Volume Descriptor Sequence. If the extent's length is 0, no such ex

specified.
NOTE 16 -

need not be

10.2.4

Tlhe extent specifies allocation rathér than recording; that is, space that may be available for recording rather than what is actually recorded. Th
completely recorded.

Reserved (BP.32)

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

10.3

Volume. Descriptor Pointer

The extent specifies allocation rather than recording; that is; space that may be available for recording rather than what is actually recorded. The extent

ent is

e extent

The Voluer Descriptor Pointer shall specify an extent of a Volume Descriptor Sequence recorded on the volume. It slrall be

recorded i

10.3.1
The Tag

12
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BP Length Name Contents
0 16 Descriptor Tag tag (3/7.2) (Tag=3)
16 4 Volume Descriptor Sequence Number Uint32 (1/7.1.5)
20 8 Next Volume Descriptor Sequence Extent extent_ad (3/7.1)
28 484 Reserved #00 bytes

Figure 9 - Volume Descriptor Pointer format
Descriptor Tag (BP 0)
Identifier field of the tag (3/7.2) for this descriptor shall contain 3.
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10.3.2 Volume Descriptor Sequence Number (BP 16)
This field shall specify the Volume Descriptor Sequence Number for this descriptor.

10.3.3 Next Volume Descriptor Sequence Extent (BP 20)

This field shall specify the next extent in the Volume Descriptor Sequence. If the extent's length is 0, no such extent is
specified.

ISO/IEC 13346-3:1995(E)

NOTE 17 - The extent specifies allocation rather than recording; that is, space that may be available for recording rather than what is actually recorded. The extent

need npf be completely recorded.
AN 4 ) o PR 3 /M A0\
1U}5.4 RESEIvVeEd (DX 4o)

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

10
The

of this descriptor's Implementation Use field. It shail be recorded in the format shown in figure 3/10.

1014.1 Descriptor Tag (BP 0)

The

1014.2 Volume Descriptor Sequence Number (BP'16)
This|field shall specify the Volume Descriptor Sequence Number for this descriptor.

104.3 Implementation Identifier (BP,20)
This

10.p Partition Descriptor

The
3/11

R Implementation Use Volume Descriptor
mplementation Use Volume Descriptor shall identify an implementation which can recogfiise’ and act upon

BP Length Name Contents
0 16 Descriptor Tag tag (3/7.2) (Tag=4)
16 4 Volume Descriptor Sequence Number Uint32 (1/7.1.5)
20 32 Implementation Identifier regid (1/7.4)
52 460 Implementation Use bytes

Figure 10 - Implementation Use Volume Descriptor format

['ag Identifier field of the tag (3/7.2) for this descriptor‘shall contain 4.

Figure 11 - Partition Descriptor format

lhe contents

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

10.4.4 Implementation Us¢ (BP 52)
This|field shall be reserved for.implementation use. Its content is not specified by ISO/IEC 13346.

Partition Descripfor shall specify the size and location of a partition and shall be recorded in the format shown in figure
BP Length Name Contents

0 16 Descriptor Tag tag (3/7.2) (Tag=5)
16 4 Volume Descriptor Sequence Number Uint32 (1/7.1.5)
20 2 Partition Flags Uintl16 (1/7.1.3)
22 2 Partition Number Uint16 (1/7.1.3)
24 32 Partition Contents regid (1/7.4)
56 128 Partition Contents Use bytes
184 4 Access Type Uint32 (1/7.1.5)
188 4 Partition Starting Location Uint32 (1/7.1.5)
192 4 Partition Length Uint32 (1/7.1.5)
196 32 Implementation Identifier regid (1/7.4)
228 128 Implementation Use bytes
356 156 Reserved #00 bytes

13
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10.5.1 Descriptor Tag (BP 0)
The Tag Identifier field of the tag (3/7.2) for this descriptor shall contain 5.

10.5.2 Volume Descriptor Sequence Number (BP 16)
This field shall specify the Volume Descriptor Sequence Number for this descriptor.
10.5.3 Partition Flags (BP 20)

This field shall specify certain characteristics of the partition as shown in figure 3/12

it Interpretation

0 Allocation: If set to ZERO, shall mean that volume space has not been allocated for-this
partition; If set to ONE, shall mean that volume space has been allocated for this pargition.

1-15 Shall be reserved for future standardisation and all bits shall be set to ZERO.

Figure 12 - Partition characteristics
10.5.4 Partition Number (BP 22)

This field ghall specify the numeric identifier for the partition.

NOTE 18 - The Partition Number may be 0.
10.5.5 Partition Contents (BP 24)

This field $hall specify an identification of how to interpret the contents of the partition. The identifications specified Yy this
Part of ISQ/IEC 13346 are given in figure 3/13. Other identifications shall'be specified according to 1/7.4.

Contents Interpretation
“+FDCO01” As if it were a volume recorded\according to ISO 9293-1987.
“+CD001” As if it were a volume recorded according to ISO 9660.

“+CDW02” As if it were a volume 'recorded according to ISO/IEC 13490.
“+NSR02” According to ISOAEC 13346-4.

Figute 13 - Partition content interpretation
10.5.6 Partition Contents Use (BP'56)

This field ghall specify information required for the interpretation of the information recorded on the partition identiffed by
this Partition Descriptor. The contents of this field shall be specified by the relevant standard for the interpretation pf the
information recorded on the-pattition.

10.5.7 Access Type(BP 184)

This field|shall specify the access methods which are permitted on the logical sectors of the partition described by this
Partition Descriptor. The access types are given in figure 3/14.

14
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10
This
10
This
10
This

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

NOTE]| 19 - The scope of this regid does not include the contents of the partition.

10
This
10
This
10.

The Logical Volume Descriptor shall’be recorded in the format shown in figure 3/15.

10

ISO/IEC 13346-

3:1995(E)

Type Interpretation
0 The type of access is not specified by this field.
1 Read only: there shall be no restriction on reading logical sectors; logical sectors
shall not be recorded.
2 Write once: there shall be no restriction on reading logical sectors; logical sectors
shall only be recorded once.
3 Rewritable: there shall be no restriction on reading logical sectors; logical seetors

may require preprocessing before recording.
4 Overwritable: there shall be no restriction on reading or recording logical sectors.

5 and above Reserved for future standardisation.

Figure 14 - Access interpretation
5.8 Partition Starting Location (BP 188)
field shall specify the logical sector number at which the partition begins.
5.9 Partition Length (BP 192)
field shall specify the number of logical sectors which comprise the partition.
5.10  Implementation Identifier (BP 196)
field shall specify an identification of an implementation which can recognise and act upon the cont

IS.11  Implementation Use (BP 228)
ficld shall be reserved for implementation use and its contents are not specified by ISO/IEC 13346.

1S.12  Reserved (BP 356)
ficld shall be reserved for future standardisation and all bytes shall be set to #00.

b Logical Volume Descriptor

ents of the

BP Length Name Contents

0 16 Descriptor Tag tag (3/7.2) (Tag=6)
16 4 Volume Descriptor Sequence Number | Uint32 (1/7.1.5)
20 64 Descriptor Character Set charspec (1/7.2.1)
84 128 Logical Volume Identifier dstring (1/7.2.12)
212 4 Logical Block Size Uint32 (1/7.1.5)
216 32 Domain Identifier regid (1/7.4)

248 16 Logical Volume Contents Use bytes

264 4 Map Table Length GMT _L) Uint32 (1/7.1.5)
268 4 Number of Partition Maps (=N_PM) Uint32 (1/7.1.5)
272 32 Implementation Identifier regid (1/7.4)

304 128 Implementation Use bytes

432 8 Integrity Sequence Extent extent_ad (3/7.1)
440 MT L Partition Maps bytes

Figure 15 - Logical Volume Descriptor format
.6.1 Descriptor Tag (BP 0)

The Tag Identifier field of the tag (3/7.2) for this descriptor shall contain 6.

15
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10.6.2

Volume Descriptor Sequence Number (BP 16)

This field shall specify the Volume Descriptor Sequence Number for this descriptor.

Descriptor Character Set (BP 20)

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

©ISO/IEC

This field
10.6.6
This field S

all specify the size

PR

Domain Identifier (BP 216)

9q

in descriptprs subject to agrecment between the originator and recipient of the medium. If this field Contains all #00

then no sul

volume described by this descriptor, and shall include the scope of the Implementation Identificrfield.

hall specify an identification of a domain which shall specify rules on the use of, and restrictions on, certain ffields

hvteg

Y v,

h domain is identified. The scope of this regid (1/7.4) shall include ail information recorded in the 1pgical

10.6.7 Logical Volume Contents Use (BP 248)
This field |shall specify information required for the interpretation of the information recorded on the logical volume
identified By this Logical Volume Descriptor. The contents of this field shall be’ specified by the relevant standard for the
interpretatjon of the information recorded on the logical volume.

10.6.8 Map Table Length GMT_L) (BP 264)
This field $hall specify the length of the Partition Maps field in bytes.

10.6.9 Number of Partition Maps (=N_PM) (BP 268)
This field $hall specify the number of Partition Maps recordéd<in the Partition Maps field.

10.6.10( Implementation Identifier (BP 272)
This field|shall specify an identification of an_implementation which can recognise and act upon the contents ¢f the
Implementation Use field. If this field contains all #00 bytes, then no such implementation is identified.
The scopelof this regid includes the conténts of any Partition Descriptors identified by Type 1 Partition Maps recorgled in
the Partitign Maps field.

10.6.11| Implementation Use¢ (BP 304)
This ficld phall be reserved for. implementation use and its contents are not specified by ISO/IEC 13346.

10.6.12| Integrity Sequence Extent (BP 432)
This field [shall specify\the first extent of the Logical Volume Integrity Sequence. The extent shall be within the volume in
which thiq descriptor.s recorded. If N PM is 0, then the extent’s length may be 0. If the extent’s length is 0, then r:Insuch
extent is specified:

10.6.13

Partition Maps (BP 440)

This field shall contain N_PM Partition Maps recorded contiguously starting at the first byte of the field. The Partition Maps
may be of different types. The length of the Partition Maps shall not exceed MT_L bytes and any unused bytes shall be set to

#00.

As specified by 3/8.4.4, the remainder of the last logical sector comprising the Logical Volume Descriptor shall be recorded
with #00 bytes.

10.7
10.7.1

Partition maps

Generic partition map

A partition map shall be recorded in the format shown in figure 3/16.

16
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RBP Length Name Contents
0 1 Partition Map Type Uint8 (1/7.1.1)
1 1 Partition Map Length (= PM_L) Uint8 (1/7.1.1)
2 PM _L-2 Partition Mapping bytes

Figure 16 - Generic partition map format
10.7.1.1 Partition Map Type (RBP 0)
The humber in this field shall specify the type of the partition map. The types are given in figure 3/17.

Type Interpretation

0 Shall mean that the type of the partition map is not specified by this field-
1 Shall mean that the partition map is a Type 1 Partition Map (see 340.7.2).
2 Shall mean that the partition map is a Type 2 Partition Map (see 3/10.7.3).

3-255 Reserved for future standardisation.

Figure 17 - Partition maps
10.7.1.2 Partition Map Length (=PM_L) (RBP 1)
This|field shall specify the length, in bytes, of this partition map, including the Partition Map Type and Partition Map Length
fiel

10.7.1.3 Partition Mapping (RBP 2)

The finterpretation of this field shall be specified by the standard or clause identified in the Partition Map Type figld, or shall
be sybject to agreement between the originator and recipient of the medium if the number in the Partition Map Type field is
0.

14.7.2 Type 1 Partition Map

This| map type identifies a partition on a volume in the volume set on which the logical volume is recorded] It shall be
recofded in the format shown in figure 3/18.

RBP Length Name Contents
0 1 Partition Map Type Uint8 (1/7.1.1)=1
1 1 Partition Map Length Uint8 (1/7.1.1)=6
2 2 Volume Sequence Number Uint16 (1/7.1.3)
4 2 Partition Number Uintl16 (1/7.1.3)

Figure 18 - Type 1 Partition Map format
0.7.2.1 Partition Map Type (RBP 0)
Thiq field shall specify 1.

007:2.2 Partition Map Length (RBP 1)
This field shall specify 6.

10.7.2.3 Volume Sequence Number (RBP 2)

This field specifies the volume, in the volume set on which this logical volume is recorded, whose volume sequence number
is identical to the contents of this field.

10.7.2.4 Partition Number (RBP 4)

This field specifies the partition, of the volume specified by the Volume Sequence Number field, identified by the Partition
Descriptor whose Partition Number field is identical to the contents of the Partition Number field.

10.7.3 Type 2 Partition Map

This map type identifies a partition in a manner subject to agreement between the originator and recipient of the medium.
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