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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 to existing volume and
file structure standards such as ISO 9293 and ISO 9660. It is rather different from those standards in at least two important
ways. F1rst1y, it offers much more functlonahty, mainly because of user needs for 1ncreased character set support and for more

powerful

ctrmoctnire
QU uviUuL v,

separate parts and escribes in detail how those pans fit together. It is expected that future volume

standards

recognisipg the volume structures on a medium and booting from a medium. Part 3 {'wolume structure
record various volume-related entities such as volumes, volume sets and logical volumes. Part 4 - file structlere - specifies how
and interpret files, both file data and file attributes, and file hierarchies’within logical volumey.

structure | specifies how to record and interpret file data encoded as records.

to record
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46 carefully segregates,tl
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will fit into this framework, rather than building other distinct and incompatible formats.

¢ farmate and
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e and file system
SC lullbllUllb llllU
and file structure

13346 is published in five Parts. Part 1 - general - specifies references, definitions, hotations anfl basic structures

used in the other four Parts. Part 2 - volume and boot block rpnngpmnn - enecifie

£
R'eq'du\.ul»um 101

specifies how to

Part 5 - record
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INTERNATIONAL STANDARD ©ISO/IEC ISO/IEC 13346-5:1995(E)

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

Part 5:
Record structure

Section 1: General

1 Scope

ISO/IEC |13346 specifies a format and associated system requirements for volume and boot block recogniticﬁ, volume
structure ) file structure and record structure for the interchange of information on media between users of information
processinlg systems.

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

NOTE 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, orfa combination of these
types.

ISO/IEC [13346 consists of the following five Parts:
Part 1. Ggneral

Part 2: Vplume and Boot Block Recognition

Part 3: Vplume Structure

Part 4: File Structure

Part 5: R¢cord Structure

Annex A[- ICB Strategies, is part of ISO/IEC 13346-4.
This Part|of ISO/IEC 13346 specifies a format-and associated system requirements for record structure by sp¢cifying:

— recor( structures intended for use when the information constituting a file is required to be interpreted as|a set of records;
— the at{ributes of the records of a‘file;

— requirpments for the progesses which are provided within information processing systems, to enable ipformation to be
interchanged between different systems; for this purpose it specifies the functions to be provided within systems which are
intended to originate or receive media which conform to this Part of ISO/IEC 13346.

2 Barts 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 refefs 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.
3.1 Input
This Part of ISO/IEC 13346 requires the specification of the following by another standard or Part.
— Data space of a file (see 5/6.1).

— If the records of the file are to be interpreted according to 5/9.2.4, 5/9.2.5, 5/9.2.6, 5/9.2.7 or 5/9.2.8 or are intended to be
displayed according to 5/9.3, specification of how characters, including the LINE FEED, VERTICAL TABULATION,
FORM FEED, and CARRIAGE RETURN characters, are encoded within the data space of the file.
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3.2 Output
This Part of ISO/IEC 13346 specifies the following which may be used by other standards or Parts.

— Identification and specification of record types (see 5/9.2).

— Identification and specification of record display attributes (see 5/9.3).

4 Normative Reference

The following standard contams prov151ons Wthh through reference in this text, constitute prov1s10ns of this Part of

ISO/IEC 13346.

Standards.
ISO/IEC 1539:19P1, Information technology - Programming languages - FORTRAN

5 Conformance

A medium shall pe in conformance with ISO/IEC 13346 when it conforms to a standard for recording (see 1/3

information recorfled on sectors of the medium conform to the specifications of ISO/AEC 13346-1 and one or more of

3, 4 and 5. A statgment of conformance shall identify the sectors of the medium on which information is recorded a
to the specificatigns of ISO/IEC 13346, and the Parts and the levels of medium interchange (see 2/10, 3/11, and
which the contents of those sectors of the medium conform.

5.2 Conformance of an information processing system

An information grocessing system shall be in conformance withddSO/IEC 13346 if it meets the requirements spg
ISO/IEC 13346-1|and one or more of Parts 2, 3, 4 and 5 either for an originating system (see 2/12, 3/13, 4/17 and 5/1
a receiving system (see 2/13, 3/14, 4/18 and 5/12) or for both types of system. A statement of conformance shall idg
Parts, and the levels of the requirements for each of those Parts, which can be met by the system.

6 Definitigns

d parties
st recent
rnational
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ntify the

For the purposes|of this Part of ISO/IEC 13346; the definitions given in ISO/IEC 13346-1 (see 1/5) and the fpllowing

definition apply.

6.1 Data gpace of a file
The set of bytes specified for a file shall be the data space of the file.

The bytes of the pet shall be numibered with consecutive integers assigned in an ascending sequence. The number
start from O which shall be(assigned to the first, if any, byte of the file.

ng shall
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8 Basic types
In addition to the basic types of ISO/IEC 13346-1 (see 1/7), the following basic type applies to this Part of ISO/IEC 13346.

8.1 16-bit unsigned numerical values (MSB )

A Uint16MSB value, represented by the hexadecimal representation #wxyz, shall be recorded in a two-byte field as #wx

#yz.

NOTE 2 - For example, the decimal number 4 660 has #1234 as its hexadecimal representation and shall be recorded as #12 #34.
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Section 2: Requirements for the medium for record structure

9 Record structure

The information in a file may be organised as a set of records (see 1/5.8) according to this Part of ISO/IEC 13346. The length
of a record shall be the number of bytes in the record. A record shall be recorded in a container which shall be recorded in the
data space of a file. This container shall be referred to as a Measured Data Unit (MDU) (see 5/9.1).

9.1 —Relationship-to-a-file

Each MU shall comprise a set of successive bytes of the data space of the file (see 5/6.1). The first or only MDU shall begin
at the firpt byte of the data space of the file. Each successive MDU shall begin at the byte of the“data|space of the file
immediately following the last byte of the preceding MDU.

If there ate no bytes in the data space of the file, then no MDU shall be considered to have beén recorded in the file.

9.2 Record type
A record pf a file recorded according to this Part of ISO/IEC 13346 shall be one of the following types:

— padded fixed-length (5/9.2.1)

— fixed-length (5/9.2.2)

— variallle-length-8 (5/9.2.3.1)

— variable-length-16 (5/9.2.3.2)

— variable-length-16-MSB (5/9.2.3.3)
— variatjle-length-32 (5/9.2.3.4)

— stream-print (5/9.2.4)

— stream-LF (5/9.2.5)

— stream-CR (5/9.2.6)

— stream-CRLF (5/9.2.7)

— stream-LFCR (5/9.2.8)

All recordls in a file shall be of the same type.

9.2.1 Padded fixed-length records

A padded fixed-length’récord shall be a record contained in a file that is assigned to contain records that shhll have the same
length. The minimum assigned length of a padded fixed-length record shall be 1.

An MDU|confaining a padded fixed-length record shall be recorded according to the schema shown in figurg 5/1.

[MDU 1]{
<record>
<#00 byte> 0+1

Figure 1 - Padded fixed-length record schema
The #00 byte shall be recorded only if necessary to give the MDU an even length.
9.2.2 Fixed-length records

A fixed-length record shall be a record contained in a file that is assigned to contain records that shall have the same length.
The minimum assigned length of a fixed-length record shall be 1.

An MDU containing a fixed-length record shall be recorded according to the schema shown in figure 5/2.
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[MDU 1]1{
<record>

}
Figure 2 - Fixed-length record schema

9.2.3 Variable-length records

A variable-length record shall be a record contained in a file that is assigned to contain records that may have different
lengths.

A variable-length record shall be one of the following types:

— variable-length-8 (5/9.2.3.1)
— variable-length-16 (5/9.2.3.2)
— variable-length-16-MSB (5/9.2.3.3)
— variable-length-32 (5/9.2.3.4)

A maximum recqrd length shall be assigned for a file. The length of any record in the file Shall not exceed this value. The
minimum length of a variable-length record shall be 0.

The length of a viariable-length record shall be recorded in a Record Control Word (RCW ). The length of a record does not
include the size df the RCW. The interpretation of the value of the RCW shall becas\given in figure 5/3, where n dgnotes the
number of bits in[the RCW of a record for the file:

RCW Interpretation
md] The RCW is the final RCW of the logical.block in which the RCW is recorded.
0to|2" -2 The RCW specifies the length of the’record.

Figure 3 - REW interpretation
NOTE 3 - The length pf the RCW is not included in the number recorded-in the RCW.

9.2.3.1 Variable-length-8

An MDU containing a variable-length-8 record:shall be recorded according to the schema shown in figure 5/4 where the
RCW is recorded|as an Uint8 (1/7.1.1).

(MDU ] {
<RCW>
{
<xecord>
} 041

Figure 4 - Variable-length-8 record schema

9.2.3.2 Variable-length-16

An MDU containing a variable-length-16 record shall be recorded according to the schema shown in figure 5/5 where the
RCW is recorded as an Uint16 (1/7.1.3).

[MDU ]{
<RCW>
{
<record>
<#00 byte> 0+1
} 0+1

Figure S - Variable-length-16 record schema
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The #00 byte shall be recorded only if necessary to give the MDU an even length.

9.2.3.3 Variable-length-16-MSB

An MDU containing a variable-length-16-MSB record shall be recorded according to the schema shown in figure 5/6 where
the RCW is recorded as an Uint16MSB (5/8.1).

[MDU ]{
<RCW>
{
<record>
<#00 byte> 0+1
} 0+1
}

Figure 6 - Variable-length-16-MSB record schema
The #00 byte shall be recorded only if necessary to give the MDU an even length.

NOTE 4 - THe use of variable-length-16-MSB records is included only for compatibility with ISO 9660. It is recommenided that variable-length-16 records be used
instead.

9.2.3.4 Variable-length-32
An MDU [containing a variable-length-32 record shall be recorded according-to’the schema shown in figufe 5/7 where the
RCW is rgcorded as an Uint32 (1/7.1.5).

[MDU ]{
<RCW>
{

<record>
} 0+1

Figure 7 - Variable-length-32 record schema
9.2.4 Stream-print records

A stream-print record shall be a record contained in a file that is assigned to contain records that may have different lengths.

A maximym record length shall be assigned for a file assigned to contain stream-print records. The length [of any record in
the file shall not exceed this value. The minimum length of a stream-print record shall be 0.

The first byte of a stream-print record shall not be a #00 byte.

An MDU tontaining a stream-print record shall be recorded according to the schema shown in figure5/8.

(MDU,_) {
<#00 byte> 0+
{
<record> <LINE FEED character>
| <record> <VERTICAL TABULATION character>
| <record> <FORM FEED character>
| <record> <CARRIAGE RETURN character> <LINE FEED character>
}
}

Figure 8 - Stream-print record schema
9.2.5 Stream-LF records

A stream-LF record shall be a record contained in a file that is assigned to contain records that may have different lengths.

A maximum record length shall be assigned for a file assigned to contain stream-LF records. The length of any record in the
file shall not exceed this value. The minimum length of a stream-LF record shall be 0.

An MDU containing a stream-LF record shall be recorded according to the schema shown in figure 5/9.
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[MDU ] {
<record> <LINE FEED character>
}

Figure 9 - Stream-LF record schema

9.2.6 Stream-CR records
A stream-CR record shall be a record contained in a file that is assigned to contain records that may have different lengths.

A maximum record length shall be a551gned for a file assigned to contain stream-CR records. The length of any record in the
file shall not excped-th he-minimum-length e R record shall be 0.

An MDU contaifing a stream-CR record shall be recorded according to the schema shown in figure 5/10.

[MDU ]{
<record> <CARRIAGE RETURN character>
}

Figure 10 - Stream-CR record schema

9.2.7 Stream-CRLF records
A stream-CRLF Fecord shall be a record contained in a file that is assigned to contain records that may have different lengths.

A maximum recrd length shall be assigned for a file assigned to contain stream-CRLF records. The length of any| record in
the file shall not fexceed this value. The minimum length of a stream-CRLF record shall be 0.

An MDU containing a stream-CRLF record shall be recorded according to‘the schema shown in figure 5/11.

[MDU 1] {
<record> <CARRIAGE RETURN character> <LINE FEED character>
}

Figure 11 - Stream-CRLF record schema
9.2.8 Stream-LFCR records

A stream-LFCR [record shall be a record contained in“a file that is assigned to contain records that may have different lengths.

A maximum recprd length shall be assigned-for'a file assigned to contain stream-LFCR records. The length of any| record in
the file shall notfexceed this value. The minimum length of a stream-LFCR record shall be 0.

An MDU contaiping a stream-LFCR tecord shall be recorded according to the schema shown in figure 5/12.

[MDU ]{
<recOrd> <LINE FEED character> <CARRIAGE RETURN character>
}

Figure 12 - Stream-LFCR record schema

9.3 Record display attributes

This clause specifies the processing of the records in a file when they are displayed on a character-imaging device. If the file
is not recorded with any of the record types (see 5/9.2) specified in this Part of ISO/IEC 13346, then the records of the file
need not be processed according to the record display attributes specified by this clause.

A file recorded with records according to this Part of ISO/IEC 13346 shall be assigned one of the following types of record
display attributes

— LF-CR(5/9.3.1)
— first byte position (5/9.3.2)
— implied (5/9.3.3)
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