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Foreword 

IS0 (the international Organization for Standardization) and IEC (the 
International Electrotechnical Commission) form the specialized system for 
worldwide standardization. National bodies that are members of IS0 or IEC 
participate in the development of International Standards through technical 
committees established by the respective organization to deal with particular 
fields of technical activity. IS0 and IEC technical committees collaborate in fields 
of mutual interest. Other international organizations, governmental and non- 
governmental, in liaison with IS0 and IEC, also take part in the work. 

In the field of information technology, IS0 and IEC have established a joint 
technical committee, ISOIIEC JTC 1. Draft International Standards adopted by 
the joint technical committee are circulated to the national bodies for voting. 
Publication as an International Standard requires approval by at least 75 % of the 
national bodies casting a vote. 

lntemationa% Standard lSO/IEC 821 I was prepared by Joint Technical Committee 
ISOWX JTC 1, ,Wo~-bnafjon fechnotogy, Subcommittee SC 21, Open systems 
in%erconnenc%ion, data management and open distributed processing. 

This second edition cancels and replaces the first edition (IS0 8217: q 985) which 
has been technically revised. 

The substantive changes made to produce this edition of ISO/IEC 8211 are the 
foIlowing additions: 

1. Binary forms for numeric values. 
2. Binary leaders and directories. 
3. Support for ISO/IEC 10646. 
4. Definition of FTAM unstructured and structured document types. 
5. Concatenated regular structures. 
6. Recursive tree description. 
7. A human-readable, alternate form of data field description. 

The second edition is backwards compatible with the first edition. 

An nex A forms an integral part of this International 
for information only. 

Standard. Annexes B to H are 
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Introduction 

This International Standard has been produced in response to an identified need for a mechanism to allow data structures to 
be easily moved from one computer system to another, independent of architecture. Data structures required to be inter- 
changed can vary significantly in complexity and size, and a common method to accomplish these interchanges is desirable. 
It is also desirable that any medium such as a communication line, a magnetic tape, a disk pack, a flexible disk etc., should 
be able to be used for the physical interchange, and that all information necessary to successfully recreate the structure in the 
target system should be contained within the information transported on the medium. 

To meet these needs this International Standard specifies medium-independent and system-independent file and data record 
formats for the interchange of information between computer systems. This International Standard is intended for use with 
physical recorded media as well as with communications media. The contents in the user data structure can be of any 
internationally recognized character set and coding and are interchanged in a transparent fashion. The intermediate structure 
through which the information passes is designed for interchange purposes. It can also be used for some forms of general 
processing and is amenable to direct access methods on high volume, direct access interchange media. 

This International Standard is a concrete transfer syntax and encoding standard and provides a tool for the description of files 
containing user data but does not specify the content or order of user data fields or user data records. It does specify a com- 
prehensive generic form for such records and fields which can accommodate a wide variety of user needs for both simple and 
complex user data. An application must design its own instance of a conforming interchange file and all conforming files, both 
data and data description, will be processable to the field or subfield level by the same software. A user must, of course, 
complete the interface to their own application system. 

The approach used is to define an interchange format into which most information structures and their content can be trans- 
formed without loss of information, and from which the original structure and content can be retrieved. The interchange format 
is suitable both for recording on physical media and transport through a communication system. 

The data structures supported by the interchange format are elementary data, vectors, arrays and hierarchies. The file struc- 
tures that can be transformed into the interchange format include sequential, hierarchical and relational. Network structures 
are not directly supported and additional pre-processing and post-processing are necessary in this case to preserve logical 
linkages. 

This International Standard is media independent. It assumes, at a minimum, that the supporting transport system can 
process fixed length octet strings. It requires a computer processing capability to map the user file or database data to the 
interchange file. This mapping function has to provide the necessary data and structure conversions. The parameters required 
to define the selection and conversion of these data items and structures into the formats specified by this International 
Standard are outside the scope of the standard. This International Standard requires the use of a basic character set based on 
IS0 8859-l and ISO/IEC 6429 in control fields and permits the use of additional character sets in user data fields. This 
International Standard provides for three interchange levels from which the users may choose based on the complexity of their 
data structures. The first interchange level supports multiple fields containing simple, unstructured character strings. The 
second level supports the first level and multiple fields containing structured user data comprising a variety of data types. The 
third level supports the second level and hierarchical data structures. 

The experience of implementing ISO/IEC 8211 for a variety of applications revealed the need for the changes introduced in 
this version. Many of the changes give ISO/IEC 821 I increased versatility and more effective interchange capabilities. Many 
other changes were made to improve clarity and user acceptance. Technical changes in the standardized interchange 
supporting this International Standard and changes in the organizational responsibility for this International Standard have led 
to other extensions. This version provides the user with an improved interchange tool in keeping with the user’s increasing 
needs and well integrated into the OSI environment. 

The retrieval of archived files may require the use of computer systems which are different from the original archiving sys- 
tems. The operational problems are identical to those involved in the transport of files between computers at different sites 
and this International Standard provides a facility for this application. 

ISO/IEC 8211 is based on IS0 2709 having the same record structure but different data description components. IS0 2709 
based systems for file transfer and random file access had been in use since at least 1970 and their use is now extensive. The 
nomenclature of ISO/IEC 8211 conforms to its predecessor, IS0 2709. Its hierarchical, logical data constructs are files, 
variable-length records, variable-length fields and subfields. In several programming languages, the equivalent of an ISO/IEC 
8211 field is a record and specific applications will transport their records as ISO/IEC 821 q fields with related records 
aggregated into ISO/lEC 8211 records. 

. . . 
VIII 

Full document details: ISO_IEC 8211_1994

http://www.avadocuments.com/doc/iso-iec-8211-1994
http://www.avadocuments.com/doc/iso-iec-8211-1994


0 ISOAEC lSO/IEC 8211:1994(E) 

Organization of the Standard 

The contents of this standard are organized as follows: 

1) Clause 5 describes the specifications of the contents of leaders, directories and field areas common to all logical records 
and necessary to the import of logical records and complete fields. 

2) Clause 6 describes the specification of the data description necessary to import user data at the subfield level. Subclause 
6.1 specifies further subfields in the DDR leader which contain information pertinent to data description. 

3) Clause 7 describes the use of extended character sets. 
4) Annex A describes the FTAM registrations. 
5) Annex B describes a methodology for specifying ISOIIEC 8211 file design and data descriptions. 
6) Annexes C through H provide tutorial information on the methodology. The reader may wish to read Annex C prior to 

studying Clause 5 and Annex D prior to studying Clause 6. 
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INTERNATIONAL STANDARD @ ‘SOJEc ISO/IEC 8211:1994(E) 

Information technology - Specification for a data 
descriptive file for information interchange 

1 Scope 

This International Standard specifies an interchange format to facilitate the moving of files or parts of files containing data 
records between computer systems. The interchange format is not intended as a record format for the indigenous files of any 
specific system but may be used for this purpose. The standard defines a generalized structure which can be used to transmit, 
between systems, files or records containing a wide variety of data types and data structures. It specifies the means for the 
description of the contents of data records but does not specify their application semantics although these semantics can be 
included as a part of the transmission. The interchange format may also be used to transport individual records, individual 
data fields or individual subfields with their description. 

This International Standard specifies: 

media-independent file and data record descriptions for information interchange; 

the description of data elements, vectors, arrays and hierarchies containing character strings, bit strings and numeric 
forms; 

a data descriptive file composed of a data descriptive record and companion data records that enable interchange to 
occur wifh minimal specific external description; 

the data descriptive record that describes %he characteristics of each data field within the companion data records; 

three levels of complexity of file and record structure; 

FTAM unstructured and structured document types 

2 Normative references 

The following standards contain provisions which, through reference in the text, constitute provisions of this International 
Standard. At the time of its publication, the editions indicated were valid. All standards are subject to revision, and parties to 
agreements based on this International Standard are encouraged to investigate the possibility of applying the most recent 
editions of the standards indicated below. Members of IEC and IS0 maintain registers of currently valid International 
Standards. 

ISOIIEC 646: 1991, Information technology - IS0 ?-bit coded character set for information interchange 

IS0 2022: 1986, Information processing - IS0 7-bit and %-bit coded character sets - Code extension techniques 

IS0 6093: 1985, Informafion processing - Representation of numerical values in character strings for information interchange 

ISO/IEC 6429: 1992, Information technology - Control functions for coded character sets 

IS0 8571-l : 1988, Information processing systems - Open Systems Interconnection - File Transfer, Access and Management - 
Part 7: General introduction 

ISO/l EC 8824: 1990, Information technology - Open Systems Interconnection - Specification of Abstract Syntax Notation One 
(ASN. I) 

IS0 8859-l : 1987, information processing - 8-bit single-byte coded graphic character sets - Par% 1: Latin alphabet No. 7 
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ISO/IEC 9834-2:-l 993, Information technology - Open Systems Interconnection - Procedures for operation of OSI 
Registration Authorities: Part 2: Registration procedures for OSI document types 

ISO/IEC 10646-I : 1993, information technology - Universal Multiple-Octet Coded Character Set (KS) - Part ?: Architecture 
and Basic Mulitlingual Plane 

IEC 559: 1989, Binary floating point arithmetic for microprocessor systems (also ANSI/IEEE 754: 1985( RI 991)) 

The following document is also relevant to this International Standard: 

IS0 International register of coded character sets to be used with escape sequences 

3 Conformance 

Interchange files conform to this International Standard when all of the data descriptive records and data records conform to 
the specifications of this International Standard. A statement of conformance shall specify the version number and 
interchange level to which the contents of files conform. 

This International Standard does not specify requirements for processing 
implementation cannot itself conform to this I nternational Stan dard. 

and implementation, therefore such processing and 

4 Definitions and abbreviations 

4.1 Definitions 

For the purposes of this International Standard the following definitions apply: 

4.1 .l alphanumeric character: A character occurring in columns 2 to 7 inclusive (except position (7/15)) of the Basic 
Character Set or the corresponding characters of lSO/IEC 10646 Table 1 - Row 00: Basic Latin. These characters correspond 
to those of ISO/IEC 646 IRV. 

NOTE 1 - The characters specified in this International Standard are represented by their position (column/row) in the coded character set table or by 
their acronym or name, e. g., ESC, SPACE and DIGIT ZERO or “0”. Alphanumeric characters which are explicitly specified in a control field are 
enclosed in double quotes, e.g., “1”. The special lSO/IEC 8211 delimiters unit terminator(1 /I S) and field terminator(Vl4) are represented by UT and 
FT respectively. 

4.1.2 array: A data structure of two or more dimensions. 

4.1.3 array descriptor: 
extents of an array. 

A Cartesian label or numeric array descriptor which provides a description of the dimension and 

4.1.4 base address of data: A data element the value of which is equal to the octet count up to but not including the first 
octet of the first data field following the field terminator of the directory, where the specified origin (0) is the first octet of the 
leader. 

4.1.5 basic character set; BCS: A character set comprising: a) IS0 8859-l including SPACE as the GO and Gl sets and 
b) ISO/IEC 6429 as the CO and Cl sets. 

NOTE 2 - This set is compatible with row 00 of the lSO/IEC 10646 Basic Multilingual Plane and should greatly reduce any dependence on 
variant character sets. However there currently are differences in the allowed uses of the Cl set between I SO/IEC 6429 and lSO/IEC 10646. 

4.1.6 binary form: A binary form is a sequence of one or more octets having a specified format and meaning. The octets of 
a binary form may be recorded in order of decreasing significance with the most significant octet first (MSOF) or the reverse 
order, least significant octet first (LSOF). The bits within an octet are always recorded in order of decreasing significance. 

4.1.7 binary tree : A rooted tree in which each node has zero subtrees or, at most, two subtrees known as the left subtree 
and the right subtree. In the absence of either the left or right subtree, the remaining subtree retains its identity as a left or 
right subtree. See annex F. 

41 
with’ 

8 bit field: A data fiel d comprising only binary dig 
binary zeros. See also character mode bit string. 

its. When it is neces #sary to complete an octet, it is filled on the right 
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4.1.9 Cartesian label: An array of identifiers formed by the Cartesian product of the elements of two (or more) vector labels. 
The array elements have the same order as the elements of the direct product such that if a and b are the vector labels, where 
a = (a(1) . . . . a(n)) and b = (b(1) . . . . b(m)), then the Cartesian label, a*b = (a(l)b(l), a(l)b(2), . . . . a(l)b(m), . . . . a(n)b(m)), where 
a(l’>b(j) is a concatenation of a(L) and b(j) which forms an identifier of the j,i-th element of a corresponding data array (i.e., the 
“a% are the row labels and the “b”s are the column labels). The Cartesian label is the most general form of a label and 
contains a vector label and a single label as special cases. The expansion of a higher order Cartesian label is from the left, 
i.e., a*b*c = (a*b)*c, that is, a*b is expanded first. 

4.1 .I0 character mode bit string: A sequence of alphanumeric characters, i. e. “0” or “I”, that represents a string of binary 
digits. See also bit field. 

4.1 .11 compound data field: A field comprising one or more subfields each containing an elementary data element. 

4.1 .I 2 corresponding binary tree: A binary tree which represents the structure of an ordered, rooted tree. The first 
(leftmost) offspring of a node in an ordered rooted tree becomes the root of the left subtree of the binary tree and the siblings 
of the node are connected through a series of right-hand links. The preorder traversal sequence of an ordered, rooted tree and 
its corresponding binary tree are identical. 

4.1 .I3 data descriptive field: A tagged field, residing in the DDR, containing the ISO/IEC 8211 data description for all data 
fields in the file associated with the same tag. 

4.1.14 data descriptive file; DDF: A file containing a data descriptive record and its companion data records. 

4.1.15 data descriptive record; DDR: A logical record that contains the control parameters and d 
to interpret its companion data records. The data d escriptive record is the first logical record of a file. 

definiti ons necessary 

4.1.16 data field: A tagged field which contains user data and is located in a DR. 

4.1.17 data record; DR: A logical record containing user data. 

4.1 .I8 delimited structure: A data structure composed of a collection of data elements that are separated by delimiters. 

4.1 .I9 delimiter: A single character that separates data elements and data subfields. See 6.4.1, Table 1 for the use of delim- 
iters. 

4.1.20 directory: A field containing an array of identifiers and references to corresponding items of data. It is terminated by a 
field terminator. 

41 
the 

.21 d i rectory entry: A fixed-length field within 
locati on of a s pecific field within a given record. 

the directory that ins informatio n about the field tag, the length and 

4.1.22 elementary: Having the property of being indivisible without loss of meaning. 

4.1.23 entry map: A field in the leader that is used to indicate the structure of the entries in the directory. 

4.1.24 escape character; ESC: A control character which is used for code extension purposes. Ii causes the meaning of a 
limited number of bit combinations following it to be changed. The use of ESC is specified in IS0 2022. 

41 
not 

.25 external file title: A string of characters 
be the same as the host system file name. 

that provides a displayable descriptive title for the intercha nge file. This need 

4.1.26 field: A generic term used to describe a contiguous set of octets containing one or more values. The components of a 
field are referred to generically as subfields. See also subfield 2). 

4.1.27 field tag; tag: A character string in a directory entry used to identify a data field or an associated data descriptive 
field. 

4.1.28 field terminator; FT: A character, (l/14), used to terminate a variable-length field within a record. 

4.1.29 file: A collection of related records treated as a unit. 

3 
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4.1.30 forest: An ordered set of disjoint, ordered, rooted trees. 

4.1.31 interchange format: A format for the exchange, as opposed to the local processing, of data. 

4.1.32 interchange level; level: The designation of a prescribed subset of the requirements of this International Standard. 

4.1.33 leader: A fixed-length field that occurs at the beginning of each record and provides parameters for the processing of 
that record. 

4.1.34 least significant octet first; LSOF: An ordering of octets in which the least significant octet is placed closest to the 
beginning of a file. 

4.1.35 location; position: The octet count to the position of the first octet of a field. Locations in the leader and directory are 
relative to the first (0) octet of the leader, and the locations of fields are relative to the base address of data. 

map; to map: To establish the correspondence between the elements of two different data structures. 

A.37 media record: The physical record which is characteristic of a medium and which is written on the media by a single 
system level write statement, e.g., a block or a sector or a transmission packet. (see also record) 

.‘k38 most significant octet first; MSOF: An ordering of octets in which the most significant octet is placed closest to the 
beginning of a file. 

9 n-tuple: A vector, each instance of which has n ordered elements. 

.+‘! 240 null: The non-occurrence of an entity, usually a data element, string or set. 

dimension of an array. 
A sequence of numbers which specifies the number of dimensions and extent of each 

4.1. order 8 rooted tree; tree; ~~~~ar~~ : A data structure ~~rn~r~s~ng a set of nodes having directed links such that one 
node, the root node, has no incoming links, the remaining nodes have precisely one incoming iink, and the order of multiple 
outgoing links from a node is significant. The nodes are referred to as parent nodes and offspring nodes and link direction is 
from parent node to offspring node. 

3 position see location. 

4.4.44 preorder travers 
recursive algorith m: 

al seq uence : A sequence of the nodes of an ordered, rooted tree which is produced by the following 

a) Enter the tree at the root node. 
b) Traverse the left-most subtree not previously traversed, 

if no such subtree exists, stop. 
c) 16 b) is not possible, return to the node superior to the subtree and go to b). 

A.45 record; logical record: A contiguous string of octets in an interchange file, the first five being the record length (see 
also media record). 

4,f .46 record length: A data element the value of which is equal to the length in octets of the record. 

4.1 .$‘ip recursive tree: A tree in which a node appears in its own subtree. 

-48 relative position; RP: The position of an octet expressed as a decimal integer relative to the beginning of a record, 
field or subfield. The relative position of the first octet is numbered “0.” 

4.1.49 signed binary integer: A two’s complement binary number. 

4.1 SO subfield: 1) A contiguous string of octets 
description; 2) generically, a component of a field. 

in a field whose position, length and data type are described in the field data 

4.1.51 subfield label: A character string used in the data description to identify a subfield and its contents. 

4 
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4.1.52 tagged field: A contiguous string of octets in a record which is identified by a field tag and whose length and relative 
position are specified in a directory entry. A tagged field may occur in the DDR or in the DRs. 

4.1.53 tag: see field tag. 

4.1 .!%I unit terminator; UT: A character, (l/15), used to delimit several types of subfields within variable-length fields in both 
DDR and DR. 

4.1.55 variable-length field: A field, the length of which may vary from occurrence to occurrence. 

4.1.56 vector: A one dimensional data structure each instance of whi 
n-tuple} 

4.1.57 vector label: A vector the elements of which are labels used to 
vector label is a special case of a Cartesian label. 

4.2 Abbreviations 

ch may have a variable number of elements. (see also 

identify each element in a vector of data elements. A 

For the purposes of this International Standard the following abbreviations apply: 

basic character set 

I level 1 interchange level 
1 tag ] field tag 
1 O...n 1 a tag with zero or more leading ZEROS 
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5 Interchange file and logical record structure 

This clause specifies the general requirements for an interchange file and the requirements which are common to all logical 
records. These requirements specify the structure of logical records external to the fields. The requirements for the contents of 
the fields and the description of the contents of data fields are given in clause 6. See Annex C for an informal description of 
the constructs of this clause. 

An introductory schematic for ISO/IEC 8211 files, logical records and their components is shown in Figure 1. 

File 
Structure 

LR Gross 
Structure 

LR Detail 
Schematic 

Detail of Entry Map 
and Directory Entry 

Logical 
Record 

Logical 
Record 

Leader 
see 5.2.1 

see 5.3 

/ 

I n/a 

L , Entry Map 1 Size of Tag Field I 
Entry 1 
*em 

I- 
I Entry i 
t 

d  

IO.0 

Entry k 
FT 
Field 1 

Ll 
I F-r- I 

r ’ 

Field Taq i 
Field Lenath i I 
Field Position i 

Contents of Field Areas: 
DDR (first record only): 

Data Descriptive fields 
DRs (subsequent records): 

Data fields encoded accord- 
ing to the corresponding 
Data Descriptive fields 

Legend: 

*a* Omitted entries, fields or records 
n/a This field not used in logical record processing 
FT Field Terminator 

Figure 1 - Schematic of ISO/IEC 8211 File and Logical Records 

The leaders of all records contain the parameters necessary to read records and disaggregate the directory into its entries. 
Additionally the DDR leader contains a few data descriptive parameters applicable to the entire file. 

The directories of all records contain the parameters necessary to identify and locate each field in the Field Area. 

In the first record only, the DDR, the Field Area contains data descriptive fields, each containing the information necessary to 
decode the user data in the Field Areas of the following DRs. 
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5.1 File and logical record structure 

This International Standard specifies Data Descriptive Files (DDFs), each comprising Logical Records (LRs). 

The files may be recorded on a physically dismountable medium or transported through a communications system. When 
recorded on a medium for which an International Standard for volume and file structure exists, each file shall have the re- 
quired International Standard interchange file labels or headers for the particular medium. The file, when recorded on a 
suitable media volume, may be accessed sequentially or randomly. 

An ISO/IEC 8211 interchange file set shall comprise one or more instances of the collection of items depicted in figure 2. 

Data Descriptive File: Logical Records 
comprising a) a single DDR 

b) multiple DRs 

Figure 2 - File Schematic Representation 

The DDR is the first logical record of each DDF. 

5.1 .l Interchange logical records 

The logical records specified in this International Standard shall be written, blocked and spanned, across the fixed-length, 
media physical records (blocks or sectors) or transmission packets without any further record demarcations. 

51.2 Padding of records and media blocks 

Any unused portion of a fixed-length, logical record without a leader/directory and any unused portion of a media block or its 
equivalent shali be padded with the CIRCUMFLEX character, (5/14). 

NOTE 3 - This specification gives a satisfactory and detectable end of file condition under all known circumstances. The logic for processing the end- 
of-data and end-of-file condition is discussed in C.1.6. 

5.2 Logical records - leaders and directories 

This subclause contains specifications for logical records and their fields and for the parameters of leaders and directories of 
logical records which are involved in record processing. Both numeric and binary encodings of some leader and directory 
parameters pertaining to the octet counts are supported and are described in 5.2.1.6. The DDR leader parameters involved 
with data description are described in 6.1. 

The logical records shall consist of the areas shown in figure 3. 

Name of Area 1 Length I] 
Leader 
Directory 
Field Area 

where k is the number of directory entries and 
p is the number of octets in a directory 

entry of the record. 

Figure 3 - Logical Record Schematic 
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5.2.1 Logical record leader 

Each LR Leader shall consist of the fields shown in figure 4 and which are further specified in 5.2. I. I to 5.2.1.5 and 6.1. 

The “Use” column in figure 4 designates the use of each field as a record processing control. “All” indicates that a meaningful 
value exists in the field for all records, “DDR” indicates that a meaningful value exists in the field for the DDR only. 

RP Len. Use Field Name 

L 
0 5 All Record Length 

DDR Interchange Level 
Leader Identifier 
Inline Code Extension Indicator 
Version number 
Application Indicator 
Field Control Length 
Base Address of Field Area 
Extended Character Set Indicator 

LR Leader Contents 
I 

Reference 
DDR DR 

octets 
1'1 'l I  '121' I  1’3” 

“I-” 
character 
SPACE 1 “I” 
character 
digits 
octets 
characters 

octets 5.2.‘. 1 
SPACE 6.1.1 
“D” I “R” 5.2.1.2 
SPACE 6.q.2 
SPACE 5.2.1.3 
SPACE 6.1.3 
SPACES 6.1.4 
octets 5.2.q .4 
SPACES 6.1.5 

1 digits [ 5.2.1.5 I 

Figure 4 - LR Leader Schematic 

5.2.1 .f record length field (LR RP O-4) 

This field shall specify the total length of the LR in octets including the five octets of this field (see 5.2.q .6 for the syntax). 

5.2.4.2 leader identifier field (LR RP 6) 

This field shall identify the type of logical record and specify the nature of the leader and directories. 

When all remaining data records in a DDF would have identical leaders and directories, it is permissible to place an “R” in its 
Leader identifier field and to omit the leader and directory from subsequent records, 

The allowed values and meanings of the leader identifier shall be: 

means that the record is the Data Descriptive Record 

means that the record is a Data Record and that the next data 
record has a leader and directory. 

means that the record is a Data Record and that a leader and direc- 
tory will not be found in any of the subsequent LRs. The leader and 
directory of the current LR shall be applied to each of the subse- 
quent LRs. 

5.2.1.3 lSO/IEC 82% 1 version number (LR RP 8) 

In the DDR, this field shall contain the identification of the version of lSO/IEC 82% 1 to which an interchange file conforms. The 
version number places conditions and constraints on both record and data description processing. The allowed values and 
meanings shall be: 

1 Value 6 
SPACE 
“1” 

Meaning 
ISO/IEC 82% 1 - 1985 
this version 

I+ 

This field is unused in the remaining logical records, the DRs, and shall contain SPACE . 

5.2.1.4 Base address of field area (LR RP 12-16) 

This field shall specify the relative position of the first field of the Field Area and its vatue shall be equal to the combined length 
in octets of the leader and directory including the field terminator at the end of the directory (see 5.2.1.6). 
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5.2.1.5 Entry map field (LR RP 20-23) 

1 RP Name of Subfield Length Contents [ 
20 Size of Field Length Field 1 digit 
21 Size of Field Position Field 1 digit 
22 Reserved for future standardization 1 DIGIT ZERO 
23 Size of Field Tag Field 1 digit 

Figure 5 = LR Entry Map Schematic 

This field specifies the lengths of directory entry subfields in each LR and shall consist of the subfields shown in figure 5 (see 
5.2.1.6). 

5.2.1.5.1 Size of field length field (LR RP 20) 

This subfield shall specify the size in octets of the Field Length field of the directory entries and shall be a digit in the range of 
“I” to “9” inclusive. 

5.2.1.5.2 Size of field position field (LR RP 21) 

This subfield shall specify the size in octets of the Field Position field of the directory entries and shall be a digit in the range of 
“I” to “9” inclusive. 

5.2.1.5.3 Reserved for future standardization (LR RP 22) 

This subfield is reserved for future standardization as an extended entry map. Its value shall be the digit “0”. 

5.2.1.5.4 Size of field tag field (LR RP 23) 

This subfield shall specify the size in octets of the Field Tag field of the directory entries and shall be a digit in the range of “I” 
to “7” inclusive. The value in this subfield shall be the same in all LRs. 

5.2.1.6 Alternate forms of counts and field positions 

This International Standard provides for both numeric and binary encoding of octet counts and positions. 

The content of the fifth octet of the DDR Record Length (DDR RP 4) shall signal the use of the alternate forms. The allowed 
values shall have the following meanings: 

, 
1 Value Signifying that: & 1, 

“0”-“9” the character form is used (the flag is the least 
significant digit of the value) 

“B” the MSOF binary form is used 
“b” the LSOF binary form is used 

The forms shall be mutually exclusive and the same form shall be used in the leader/directories throughout the file. 

The leaders and directories of the LRs shall have one of the following forms for the contents of the Record Length field, the 
Base Address of Field Area field, the Field Length field and the Field Position field: 

a) a character form comprising decimal digits, in which these fields shall contain a right-adjusted decimal integer filled on the 
left by ZEROS. A value of zero in the Record Length field shall specify a record length in excess of 99999. 

b) a binary form comprising a signed binary integer and, in the DDR Record Length field only, a form flag. The first four octets 
of the Record Length field and Base Address of Field Area field shall be used to record a 32-bit signed binary integer. Each 
instance of an Entry Map shall be limited to a single set of values from the following list: 1 ,I ,0,2; 2,2,0,2; 2,2,0,4 or 4,4,0,4. 
The values of the field length and field position shall be either 8-bit, %6-bit or 32-bit signed binary integers as appropriate 
depending upon the field sizes specified in the Entry Map. The maximum size of DDF record components shall be limited to 
the maximum value which can be placed in the corresponding control field. The unused positions, DR RP 4 and LR RP 16, 
shall contain a “0”. 
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5.2.2 Logical record directory 

The LR directory shall consist of repeated LR directory entries, the field lengths of which shall be specified in the entry map 
field (see 5.2.1.5). The LR directory shall contain one LR directory entry for each field in the Field Area and shall end with a 
field terminator. 

The LR directory entry specifies the location and length of the corresponding field in the field area and shall consist of the 
subfields shown in figure 6. Each entry shall contain a Field Tag, Field Length, and Field Position in that sequence, and shall 
consist of m+n+f octets, where: 

m is the size of the Field Length Field 
n is the size of the Field Position Field 
t is the size of the Field Tag Field 

The LR directory entries shall be in one to one correspondence with the fields and in the same order. 

The location, length and contents of each directory entry are specified in figure 6 and their meanings are specified in clauses 
5.2.2.1 to 5.2.2.3. 

t 
1 RP Name of Field Length Contents I# 

PW ) Field Tag t alphanumeric 
p(i-1 )+t Field Length m digits 
p(i-1 )+ tarn Field Position n digits 

where p = f + m + n and i = the index of the directory entry. 

Figure 6 - LR Directory Entry Schematic 

5.2.2.1 Field tag field 

This field shall contain a Field Tag identifying the corresponding field and shall consist of 
merit characters as specified in the Entry Map (see 5.2.1.5.4). 

between one and seven alphanu- 

5.2.2.2 Field length field 

This field specifies the length in octets of the corresponding field (see 5.2.1.6) The length of the field shall include the field 
terminator. 

5.2.2.3 Field position field 

This field specifies the relative position of the first octet in the correspondin g field (see 5.2.1.6). It shall co ntain a value which 
when added to the base address of the Field Area shall result in the relative position of the first octet of the field referenced. 

NOTE 4 - The field position of the first field following the directory is zero. 

5.3 Logical record field areas 

This subc lause contains the general requirements of the field areas 
related to the details of d ata description are found n 6.2, 6.3 and 6.4 

of logical records. Additional requirements for field areas 

The field area of the first logical record (the DDR) shall contain Data Descriptive Fields describing the Data Fields of the file. 
The field areas of the subsequent logical records (the DRs) shall contain the Data Fields as described in the Data Descriptive 
Fields of the DDR. The field tags in the DDR and DR shall be used to associate the Data Descriptive Fields with the corre- 
sponding Data Fields. 

The order of the tagged fields of a field area shall be the same as the order of the tags in the directory of the record. 

5.3.1 Field area of the DDR 

The Field Area of the DDR shall contain one and only one Data Descriptive Field for each data Field Tag that may be used in 
the Data Records. 
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5.3.2 The field areas of the DRs 

The data fields of the Field Area of the DRs shall contain the actual data to be interchanged. Each data field shall be associ- 
ated with an entry in the directory of the DR containing it, and the tag in that directory entry, by reference to the corresponding 
tag in the DDR and its Data Descriptive Field, may be used to interpret the data field. 

A data field may be terminated prematurely at the end of a subfield prior to the end of its data description. The subfields shall 
contain the data elements corresponding to the expanded array descriptor contained in the corresponding DDR field. Each 
field shall end with the field terminator. In a delimited structure missing data elements shall be represented by successive 
delimiters. The null values to be associated with the missing data elements of a fixed-length subfield are not defined. In a user 
data field, a single terminal subfield delimiter or a terminal string of adjacent subfield delimiters may be omitted. 

A data field, des cribed in the DDR, may have zero or more instances in a DR Field Area. The directory entries corresponding 
to missing fi elds shall be omitted from the directory unless required to describe the data structure of a level 3 DDF (see 6.1.1). 

5.3.2.1 User data fields 

Each data field shall conform to the Data Descriptive Field associated with the same Field Tag located in the DDR. Each data 
field shall end with a Field Terminator The description of the user data is further defined in 6.3 and 6.4. 

Character data fields whose termination is determined bY a field length, format width, user determined delimiter or field termi- 
nator may contain a unit terminator character which sh all be treated by an implementation as a user data character. 

5.3.2.1.1 Elementary data fields 

The data fields of the DR shall contain a single string of octets terminated by the field terminator. 

5.3.2.1.2 Compound data fields 

The data fields of the DR shall contain a single string of octets comprising subfields, terminated by the field terminator. 

6 Description of user data types and structures 

This clause contains sp ecification S for the descriptio n of the user’s 
annex D for an informal discussio n of the constructs of this clause. 

6.1 DDR leader fields related to data description 

This subclau se contains add 
appli cable to the entire fil e. 

data fields. See clause C.2 and 

I speci fications for the DDR leader which are related to data description and which are 

In addition to the fields contained in all LRs, the DDR leader shall also contain meaningful values in the DDR specific fields, as 
shown in figure 4 and further specified in 6. I.. 1 to 6.1.5. 

6.1.1 Interchange level field (DDR RP 5) 

This field shall specify the level of the interchange file. The content of this field shall be the digit “I”, “2” or “3” and these shall 
have the following meanings: 

I "I" I the file is a level 1 file 1 
I “2” I the file is a level 2 file I 
I “3” I the file is a level 3 file I 

In a level 1 file the Data Fields of the DDR shall contain octet strings which are not differentiated into ISO/IEC 821% subfields. 

In level 2 and level 3 files the Data Fields of the DDR shall contain compound data fields which are described by the corre- 
sponding Data Descriptive Fields. In a level 3 file there is an additional inter-field hierarchical structure. 

For level 3 files, the tags and fields of the LR shall be in the same order as the preorder traversal sequence of the correspond- 
ing fields of the ordered, rooted tree of the LR. In the absence of the O...l Field Tag, the first Field Tag of the preorder 
traversa.1 sequence shall be the root node of the tree. 
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NOTE 5 - The clauses which have substantive reference to level specifications are: 

1 Level Relevant clauses c * 
1 6.3 
2 6.4 

1 3 1 6.2.1.3, 6.2.6, 6.4 1 

6.12 lnline code extension indicator (DDR RP 7) 

This field shall specify the coded character set methodology used and if additional inline coded character sets are used. 
SPACE shall mean that there are no character sets other than the basic character set used in the file. 

NOTE 6 - The other values for this field are specified in clause 7. 

6.X3 Application indicator field (DDR RP 9) 

This field contains identification of the user application standard under which a file was produced. SPACE shall mean that 
there is no identification of the application. The value “A” shall specify a reference to another standard (see 6.1.3.1). The 
values “B” to “Z” inclusive are resewed for future standardization. Other values are reserved for private use. 

6.1.3.1 Reference to other standards 

The value “A” shall mean that another standard is used to specify the content and semantics of the transferred information 
and the numerical form of the Object Identifier Arcs of the applicable standard will be found in the first subfield of the User 
Application field (tag = k.2, see 6.2.3) followed by an UT when additional user text is required. 

NOTE 7 - The syntax and semantics of the Object Identifier Arcs are specified in ISOAEC 88241 Annexes B, C and D. 

6.1.4 Field control length field (DDR RP IO-II) 

This field shall specify the number of octets of the Data Descriptive Field devoted to data element type and structure codes, 
delimiters, truncated escape sequence (if any) and other positions reserved for future standardization. 

The contents of this field shall be: 

11 Level 
1 

2or3 

Non-extended sets 
“00” 
“06” 

Extended sets 1 A 
“03” 
“09” 

where non-extended and extended sets refer to the use of fieldwise code extensions facilities (see 6.1 S). 

6.4.5 Extended character set indicator field (DDR RP 17-19) 

This field shall specify the filewise default coded character set used or if fieldwise default character sets are defined. SPACES 
shall mean that there are no default character sets defined for this file. 

NOTE 8 - The values for this field are specified in clause 7. 

6.2 Special field tags (tags = O...O to 0...9) 

This subclause contains requirements for special field tags and the contents of their Data Descriptive Fields which are appli- 
cable to the entire file and which are not applicable to an isolated data field. 

6.21 File control field (tag = LO) 

The file control field shall be present only in the DDR, shall have the tag O...O and shall contain the following subfields (see 
figure 7): 

a) the field controls (if any), 

b) an optional external file title, 
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c) for level 3 only, a unit terminator followed by a list of field tag pairs, 

d) terminated by a field terminator. 

1 Field Controls 1 External File Title 1 UT 1 List of Field Tag Pairs [ FT 1 

Figure 7 - File Control Field Schematic 

6.2.1.1 Field control field 

These field controls are a special case of the field controls described in 6.3 and 6.4.2. The first four octets for level 2 and 3 
files shall contain the value “0000”. 

NOTE 9 - 
DR fields. 

The printable graphics and escape sequence of the field controls are applicable only to the External File Title as there are no corresponding 

6.2.1.2 External file title field 

This field shall specify an optional external file title. If present it shall 
descriptive name for th e interchange file. 

6.2.1.3 List of Field tag pairs 

In a level 3 DDF, many ordered rooted trees may be described by 
traversal sequence of the tree. See annex F for techn ical background. 

contai n a character string which shall be an external 

the use of the list of field tag pairs and the preorder 

NOTE 10 - Trees which cannot be represented by this method can be represented by the method of 6.2.6. 

The list of field tag pairs is the parent/offspring binary relation of the tags of the DDR which with the preorder traversal 
sequence of the DDR describe a generic tree structure for the DDF. These pairs may be placed in the list in any sequence and 
shall be logically contiguous. Field tags O...O and O-2 to 0...9 inclusive shall not participate in the structure specification. 

NOTE 11 - The variable hierarchical data structures permitted in the DR are described by supplying the preorder traversal sequences of the data tree 
and a list of the field tag pairs expressing the parent/offspring logical association between the nodes of the data tree. The data structures of the DR 
shall be derived from the generic data tree by the repetition or deletion of nodes and subtrees. The preorder traversal sequence of the generic data 
tree is supplied by the order of the DDR directory entries. The preorder traversal sequence of each instance of a derived data tree in a DR is supplied 
by the sequence of directory entries in the DR. See annex F for further explanation of ordered field tag pairs. A forest may be represented as an 
ordered, rooted tree by creating ordered links from the root node of the first tree to the root nodes of the remaining trees in the proper order. 

6.2.2 Record identifier field (tag = O...l) 

The optional Record Identifi.er Field, if present, is a normal user Data Field, whose content is specified by the user. Each DR 
shall contain zero or one Record Identifier Fields. The content of the Record Identifier Field shall conform to the corresponding 
DDR Data Descriptive Field. 

If used, the field corresponding to field tag O...l shall be the Record Identifier Field, and except for the LINKS field (tag = 0...9, 
see 6.2.6), shall occur first in the DR directory and shall be the root of any hierarchy (see 6.2.1.3). 

6.2.3 User application field (tag 0...2) 

If used, the field with the field tag 0...2 shall be present only in 
implem entation shall pass this field to the user for processing. 

NOTE 12 - The contents of this field are determined by the user and may be used to convey any augmented file description (e.g., file attributes rele- 
vant to the interchange) or anci!lary file processing controls or application information. See 6.1 .3.1 for the use of this field to identify other standards. 

the DDR and shall contain application specific information. 

6.2.4 Announcer sequence or feature identifier field (tag 0...3) 

If used, the field with the tag 0...3 shall be present only in the DDR and shall contain the set of announcer sequences or 
feature identifiers for extended code set services, see clause 7.2.4 and 7.3.3. Any control characters in this field shall be 
encoded as their ISO/IEC 6429 mnemonics (see B.2.6). An implementation shall pass this field to the user for processing. 

6.2.5 Fields reserved for future standardization 

Fields with tags 0...4 through 0...8 shall be reserved for future standardization and shall not be present in the DDR. 
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6.2.6 Recursive tree LINKS field (tag = 0...9) 

NOTE 13 - This field is necessary to describe recursive trees which cannot be described by the list of Field Tag Pairs. 

In each DR, a recursive tree shall be described by the left- and right-hand links of the corresponding binary tree. These links 
shall be placed in a reserved field having the field tag 0...9, and the following data description (see 6.4): 

2tOO;&LINKS&*LLINK!RLINK&(intfmf); where 

intfmt 
t 

is an integer format control, 
is the data type code; 

= I, l(d) or B2w, 
= 1 for I formats, 
= 5 for B formats, 

d 
W  

is the subfield width of an I format, 
is the precision of a B format. 

A 

When present, the LINKS field shall be the first field in the DR directory and field area and shall not participate in the tree 
structure. The remaining DR field tags and fields shall occur in the preorder traversal sequence of the tree. The left- and right- 
hand links to the offspring fields shall occur in the preorder traversal sequence and shall comprise the indices of the directory 
entries of the corresponding fields (see the example of F.2). When there is no link, the corresponding left- and right-link shall 
be zero. When present, the tree structure defined by the LINKS field shall supersede that defined by the field tag pairs. 

The LINKS field may be used to define non-recursive trees. 

NOTE 14 - A recursive tree cannot occur in the DDR and the DDR tree is described by its field tag pairs and 
order traversal sequence of the corresponding binary tree is the same as that of the ordered, rooted tree. 

preorder traversal sequence. The pre- 

6.2.7 Order of special field tags in the DDR 

When present, field tags O...O to 0...9 inclusive shall occur first in the DDR directory and in ascending numeric order. 

6.3 Data descriptive fields in level 1 files 

This subclause specifies the content of the Data Descripti ve Fields of level 1 files. The user data of the co 
Fields comprises octet strings without division into subfield S. 

A data descriptive field of a level 1 file shall comprise the following: 

[ Field Controls I Data Field Name 1 FT 1 

A level 1 interchange file may have one Field Control para meter (the tru ncated escape sequence) whose pres ence is condi- 
tional u pon the use of fieldwise default extended coded char .acter sets. Its use and values are specifi ed in clause 7. 

rrespo nding Data 

The Data Descriptive Fields of level 1 files shall contain an optional Data Field Name which serves to identify the data field. 
The Data Field Name may be any string of characters. 

6.4 Data descriptive fields in level 2 and 3 files 

This subclause specifies the content 
Data Fields comprises subfields. 

of the Data Descriptive Fields of level 2 and 3 files. The user data of the corresponding 

The data structures specified in this subclause shall be elementary, vector and array structures containing character strings, 
implicit point, explicit point, explicit point scaled, character mode bit string, bit string, binary forms and mixed data types. The 
data descriptive field shall contain control information, printable graphics, field name, array descriptors and data field format 
information as specified in 6.4.1 to 6.4.4 and clause 7. 

6.4.1 Tabular summary of data descriptive fields of level 2 and 3 files 

The data descriptive fields for compound data fields shall comprise the Field Control field, the Data Field Name field, Array 
descriptors and Format Controls. A schematic of a Data Descriptive Field is given in figure 8. Missing elements of the data 
description shall be represented by adjacent delimiters and a terminal string of adjacent delimiters shall not be replaced by the 
field delimiter. Table 1 specifies the use of delimiters in Data Descriptive Fields and in Data Fields. Table 2 summarizes the 
data descriptive field components which are specified in this clause and defined further in 6.4.2 to 6.4.4. 
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1 Field Controls I Data Field Name 1 UT 1 Array descriptor 1 UT 1 Format Controls I FT 1 

Figure 8 - Schematic of Level 2 and 3 Data Descriptive Fields 

Table 1 - Delimiters and Their Uses 

7 

1 Delimiter Print Symbol I Record Usage 
FT [I] ; [2] DDR, DR Field terminator 
UT VI & PI Unit terminator 

DR a) To delimit subfields in a 
field not specified by a format 

DDR b) To delimit the Data Field Name 
DDR c) To delimit the External File Title 
DDR d) To delimit the array descriptor 

I I  0 
!  !  DDR To delimit subfield labels 

within a vector label 

I 

Il*ll 

I  

*  

I  

DDR To delimit the vector labels 
within a Cartesian label. I 

“\\I’ \\ DDR To delimit the array descriptors 
of concatenated structures. 

[I] These characters are defined by the BCS codes, IS2 and IS1 ((l/14) and (l/15)). With the use of ISO/IEC 10646 codes 
they are represented by the appropriate multi-octet code (see clause 7 and ISO/IEC 10646 clause 16). 

[2] The print symbols, “;” and “I%” are the graphic characters used in examples throughout this document to represent the 
standard delimiters, FT and UT, which are non-printing characters in many systems. See 6.4.2.4. 

Table 2 - Data Descriptive Field Components 

I[ Data Structure 1 I RP 0, 1 I Data Field Name & Array descriptor & Format Controls; ~~ 
Elementary 
Vector 

Od 
Id 

[‘Name’] & [‘subfield label’] & [‘fctrl’]; 
I’Name’l & [‘Vector label’1 & I’fctrl’l; 

f Array 
1 Concatenated 

2d 1 [‘Name’] & [‘Array descriptor’] & [‘fctrl’]; 
I 3d I [‘Name’] & ‘Concatenated data description’ & [‘fctrl’]; I 

The syntax of table 2 is defined below: 

a) RP 0 contains the data structure code (see 6.4.2.1)’ RP 1 = ” d” is a data type code (see 6.4.2.2). 

b) ‘Name’ is a data field name (see 6.4.3.1). 

c) ‘Array descriptor’ specifies one of five forms which identifies subfields and structure. These forms are: concatenated 
structure, numeric array descriptor, Cartesian label, vector label or subfield label (see 6.4.3.2). 

d) ‘fctrl’ specifies a format control (see 6.4.3.3). 

e) [ ] specifies the optional or conditional presence of the item. 

6.4.2 Field controls 

This clause specifies the position, values and meaning of the field control parameters which describe the contents of the DR 
user data fields. The length of the Field Controls field is specified by the contents of DDR RP 1 O-l 1. Level 2 and 3 interchange 
files have the following field control parameters. 
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