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Foreword

ISO (the International Organization for Standardization) and I[EC (the
International Electrotechnical Commission) form the specialized system for
worldwide standardization. National bodies that are members of iSO or IEC
participate in the development of International Standards through technical
committees established by the respective organization to dea! with particular
fields of technical activity. 1SO and IEC technical committees collaborate in fields
of mutual interest. Other international organizations, governmental and non-
governmental, in liaison with ISO and IEC, also take part in the work.

In the field of information technology, 1SO and IEC have established a joint

i i i dards adopted by
the joint technical committee are circulated to the national podies for voting.
Publication as an International Standard requires approval by at least 75 % of the
national bodies casting a vote.

International Standard ISO/IEC 8211 was prepared by Joint Tegchnical Committee
ISONEC JTC 1, Information technology, Subcommittee SC 341, Open systems
interconnenction, data management and open distributed procegsing.

This second edition cancels and replaces the first edition (1SO B211:1985), which
has been technically revised.

The substantive changes made-fo produce this edition of ISOfIEC 8211 are the
following additions:

. Binary forms for numeric values.
. Binary leaders and:directories.

. Support for ISO/IEC 10646.

. Definition of FTAM unstructured and structured document types.
. Concatenated regular structures.

. Recursive tree description.

. A human-readable, alternate form of data field description.

~NOO s WN -

The'second edition is backwards compatible with the first editiop.

Annex A forms an integral part of this International Standard. Annexes B to H are
for information only.

Vi


https://iecnorm.com/api/?name=8fad8b6233b667fb9ab84f462fff4718

ISO/NEC 8211:1994(E) © ISO/IEC

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
physucal recorded media as well as with commumcatlons media The contents in the user data structure can be of any
i te structure
4 of general

iption of files
cify a com-
simple and
ing files, both
of course,

n be trans-

g is to define an interchange format into which most information strictures and their content cg
5 of information, and from which the original structure and content'can be retrieved. The interchange format
recording on physical media and transport through a communication system.

formed without los
is suitable both for

The data structure!
tures that can be {
are not directly su
linkages.

5 supported by the interchange format are elementary data “vectors, arrays and hierarchies. The file struc-
ransformed into the interchange format include sequential, hierarchical and relational. Network structures
bported and additional pre-processing and post-pracessing are necessary in this case to presprve logical

This International [Standard is media independent. It assumes, at a minimum, that the supporting transport
process fixed length octet strings. It requires a computer processing capability to map the user file or database

tystem can
data to the

interchange file. THh
to define the sele
Standard are outsi
ISO 8859-1 and |
International Stand
data structures. T
second level suppd

The experience of
this version. Many
other changes we)
supporting this Inte

to other extensiong.

needs and well intq

is mapping function has to provide the‘necessary data and structure conversions. The paramet
tion and conversion of these data items and structures into the formats specified by this |
e the scope of the standard. This/international Standard requires the use of a basic character s
BO/IEC 6428 in control fields:«and permits the use of additional character sets in user data
ard provides for three interchange levels from which the users may choose based on the comple
pe first interchange level ‘supports multiple fields containing simple, unstructured character

brs required
hternational
Bt based on
fields. This
xity of their

gtrings. The

rts the first level and muitiple fields containing structured user data comprising a variety of datg types. The
third level supportd the second level and hierarchical data structures.

implementingdSO/IEC 8211 for a variety of applications revealed the need for the changes in
of the chariges give ISO/IEC 8211 increased versatility and more effective interchange capabi
e made\to/ improve clarity and user acceptance. Technical changes in the standardized
rnatienal Standard and changes in the organizational responsibility for this International Standg
Thisversion provides the user with an improved interchange tool in keeping with the user's
gratéd into the OSI environment.

troduced in
ities. Many
nterchange
rd have led
increasing

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 ISO 2709 having the same record structure but different data description components. ISO 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, ISO 2709. lts 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 8211 fields with related records
aggregated into ISO/IEC 8211 records.

viii
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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 ISO/IEC 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 8
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Information technology

Specification for

descriptive file for information interchange

1 Scope

This Interng
records bely
specific sys
between sy
description

included as| a part of the transmission. The interchange format may also be used to transport individual

data fields
This Interng

® MQ

thg
for]

ad
0oC

the
thr]

FT

2 Normat

The followi
Standard. A
agreementg
editions of
Standards.

a data

tional Standard specifies an interchange format to facilitate the moving of files or pans~of fil
veen computer systems. The interchange format is not intended as a record format for the indi

stems, files or records containing a wide variety of data types and data structures/ It specifies
of the contents of data records but does not specify their application semantics although these

r individual subfields with their description.

tional Standard specifies:

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

s,

ata descriptive file composed of a data descriptiverecord and companion data records that ena
cur with minimai specific externai description;

data descriptive record that describes the characteristics of each data field within the companio
pe levels of complexity of file and.record structure;,

AM unstructured and structured document types

ive references

ng standards) contain provisions which, through reference in the text, constitute provisions 9
t the timeg ok its publication, the editions indicated were valid. All standards are subject to revis
based-onthis International Standard are encouraged to investigate the possibility of applyir
the (standards indicated below. Members of IEC and ISO maintain registers of currently

bs containing data
nous files of any

e
em but may be used for this purpose. The standard defines a generalized structure which can bt used to transmit,

the means for the
semantics can be
records, individual

description of data elements, vectors, arrays and hierardhies containing character strings, bit sfrings and numeric

bie interchange to

h data records;

f this International
ion, and parties to
g the most recent
valid International

ISO/IEC 64

6:1991, Information technology - ISO 7-bit coded character set for information interchange

ISO 2022:1988, Information processing - ISO 7-bit and 8-bit coded character sets - Code extension techniques

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

ISO/EC 64

29:1992, Information technology - Control functions for coded character sets

ISO 8571-1:1988, Information processing systems - Open Systems Interconnection - File Transfer, Access and Management -
Part 1: General Introduction

ISO/IEC 8824:1990, Information technology - Open Systems Interconnection - Specification of Abstract Syntax Notation One

(ASN.1)

ISO 8859-1:1987, Information processing - 8-bit single-byte coded graphic character sets - Part 1. Latin alphabet No. 1
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Registration Authorities: Part 2: Registration procedures for OS! document types

ISO/IEC

Information technology - Open Systems Interconnection - Procedures for operation of OS/

ISO/IEC 10646-1:1993, Information technology - Universal Multiple-Octet Coded Character Set (UCS) - Part 1: Architecture
and Basic Mulitlingual Plane

IEC 559:1989, Binary floating point arithmetic for microprocessor systems (also ANSI/IEEE 754:1985(R1991))

The following document is also relevant to this International Standard:

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

3 Conformanci

Interchange files ¢
the specifications
interchange level tg

This International §

implementation capnot itself conform to this International Standard.

4 Definitions a

4.1 Definitions
For the purposes o
4.1.1 alphanume

Character Set or th
to those of ISO/IE(Q

NOTE 1 - The characters specified in this international Standard are represented by their position (column/row) in the coded character 3

their acronym or namé
enclosed in double qu
FT respectively.

4.1.2 array: A dat

4.1.3 array descr
extents of an array

nform to this International Standard when all of the data descriptive records and data records
of this International Standard. A statement of conformance shall specify the Wersion n
which the contents of files conform.

tandard does not specify requirements for processing and implementation, therefore such prog

nd abbreviations

f this International Standard the following definitions appiy:
ic character. A character occurring in columns 2 to 7 inclusive (except position (7/15)) o

e corresponding characters of ISO/IEC 10646 Table 1 - Row 00: Basic Latin. These characters
646 IRV.

, €. 9., ESC, SPACE and DIGIT ZERO or"0". Alphanumeric characters which are explicitly specified in a cof
tes, e.g., "1". The special ISO/IEC 8211 delimiters unit terminator(1/18) and field terminator(1/14) are representg

b structure of two or more dimensions.

ptor: A Cartesianabel or numeric array descriptor which provides a description of the dim

4.1.4 base addre

octet of the first data field foffowing the field terminator of the directory, where the specified origin (0) is the first

leader.

4.1.5 basic charagter set; BCS: A character set comprising: a) ISO 8859-1 including SPACE as the G0 and G1 §

s of data: /A data element the value of which is equal to the octet count up to but not includ

conform to
imber and

essing and

[ the Basic
correspond

et table or by
htrol field are
d by UT and

lension and

ng the first
betet of the

ets and

b) ISO/NEC 6429 asthe COand Ctsets:

NOTE 2 - This set is compatible with row 00 of the ISO/IEC 10646 Basic Multilingual Plane and shouid greatly reduce any dependence on national
variant character sets. However there currently are differences in the allowed uses of the C1 set between ISO/IEC 6429 and ISO/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.

4.1.8 bit field: A data field comprising only binary digits. When it is necessary to complete an octet, it is filled on the right
with binary zeros. See also character mode bit string.
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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 iabels.
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 labe!, a*b = (a(1)b(1), a(1)b(2), ..., a(1)b(m), ..., a(n)b(m)), where
a(i)b(j) is a concatenation of a(i) and b(j) which forms an identifier of the ji-th element of a corresponding data array (i.e., the
"a"s 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 iabel is from the left,

i.e., a*b*c = (a*b)*c, that is, a*b is expanded first.

4.1.10 character mode bit string: A sequence of alphanumeric characters, i. e. "0" or "1", 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.

4.1.12 corrgsponding 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 binarytreg and the siblings
of the node dre connected through a series of right-hand links. The preorder traversal sequence of an‘orderedl, rooted tree and
its correspor{ding binary tree are identical.

4.1.13 data|descriptive field: A tagged field, residing in the DDR, containing the ISO/IEC‘8211 data descyiption for all data
fields in the fjle associated with the same tag.

4.1.14 datadescriptive file; DDF: A file containing a data descriptive record and ijts)companion data records.

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

4.1.16 dataffield: A tagged field which contains user data and is located’in a DR.
4.1.17 datafrecord; DR: A logical record containing user data.
4.1.18 delimited structure: A data structure composed of\a collection of data elements that are separated py delimiters.

4.1.19 delimiter: A single character that separates data elements and data subfields. See 6.4.1, Table 1 fo| the use of delim-
iters.

4.1.20 diregtory: A field containing an array of identifiers and references to corresponding items of data. it is terminated by a
field terminajor.

4.1.21 direqtory entry. A fixed-length field within the directory that contains information about the field tgg, the length and
the location ¢f a specific field within a given record.

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 esc
limited num

the meaning of a

e character; ESC: A control character which is used for code extension purposes. li causes

4.1.25 external file title: A string of characters that provides a displayable descriptive title for the interchange file. This need
not be the same as the host system file name.

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, (1/14), used to terminate a variable-length field within a record.

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

© ISO/EC

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;

relative to the first

bosition: The octet count to the position of the first octet of a field. Locations in the leader and
{0) octet of the leader, and the locations of fields are relative to the base address of data.

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

4.1.37 media req
system level write

4.1.38 most significant octet first; MSOF: An ordering of octets in which the most significant octet is placed ¢
beginning of a file

4.1.39 n-tuple: 4

4.1.40 null: The

4.1.41 numeric

4.1.42 ordered,
node, the root no

sutgoing links fro

from parent node
4.1.43 position:

4.1.44 preorder
recursive algorith

a) Enter the tree
b) Traverse the |
if no su

statement, e.g., a block or a sector or a transmission packet. (see also record)

A vector, each instance of which has n ordered elements.

non-occurrence of an entity, usually a data element, string or'set.

rray.

M a node is significant. The nodes are“referred to as parent nodes and offspring nodes and iin
to offspring node.

see location.

fraversal sequence: Aisequence of the nodes of an ordered, rocted tree which is produced by
m:

at the root node,
bft-most subtree'not previously traversed,
h subtree-exists, stop.

¢) If b) is not possible, return to the node superior to the subtree and go to b).

4.1.45 record; |

Tgical record: A contiguous string of octets in an interchange file, the first five being the recor:

also media recordy:

hrray descriptor: A sequence of numbers which specifies the number of dimensions and ex
dimension of an g

Hirectory are

ord: The physical record which is characteristic of a medium and which is written'on the media by a single

osest to the

tent of each

ooted tree; tree; hierarchy: A data siructure comprising a set of nodes having directed links such that one
He, has no incoming finks, the remaining @odes have precisely one incoming iink, and the orde

r of muitiple
x direction is

the following

i length (see

4.1.46 record length: A data element the value of which is equal to the length in octets of the record.

4.1.47 recursive tree: A tree in which a node appears in its own subtree.

4.1.48 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 bi

nary integer: A two's complement binary number.

4.1.50 subfield: 1) A contiguous string of octets in a field whose position, length and data type are described in the field data

description; 2) ge

nerically, a component of a fieid.

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

4.1.54 unit terminator; UT: A character, (1/15), 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 which may have a variable number of elements. (see aiso
n-tuple}

4.1.57 vector label: A vector the elements of which are labels used to identify each element in a vectorof Jata elements. A
vector labelis a special case of a Cartesian label.

4.2 Abbrevyiations

For the purgoses of this International Standard the foliowing abbreviations apply:

BCS basic character set

DDF data descriptive file

DDR data descriptive record

DFED .| data field description, see B.2

DR data record

ESC escape character

ET field terminator

FTAM file transfer and\access management
LR logicai record

LSOF least significant octet first

MSBF most significant octet first

RP relative position

SPACE SPACE character

TAB horizontal tabulation character

ut unit terminator

level interchange level

tag field tag

0.°n 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.

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

File LR Gross LR Detail Detail of Entry Map
Structure Structure Schematic and Directory Entry
Record Length
n/a
Leader Identifier
n/a
Version Number
Logical n/a
Record n/a
Logicj!' Leader Base Address of Size of heéngth Field
Recopd see 5.2.1 Field Area Size.of Position Field
Logicdl n/a Reserved = "0"
Recofd Directory | [ Entry Map Size of Tag Field
s see 52.2 Entry 1
Entry i Field Tag i
Field area soe Field Length i
see 5.3 Entry k Field Position i
FT
Field 1 Contents of Fieid Areas:
FT DDR (first record only):
e Data Descriptive fields
Eield i ’ DRs (subsequent records):
FT Data fields encoded accord-
eee ing to the corresponding
Field k Data Descriptive fields
FT
Legend:
coe Omitted entries, fields or records
n/a This field not used in logical record processing
FT Field Terminator

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

ISO/IEC 8211:1994(E)

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 randomiy.

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

The DDR is
5.1.1 Interc|

The logical
media phys

5.1.2 Paddi

Any unused
equivalent s

NOTE 3 - This
of-data and en|

b) muitiple DRs

Figure 2 - File Schematic Representation
the first logical record of each DDF.
hange logical records

records specified in this International Standard shall be written, blocked\and spanned, acros
cal records (blocks or sectors) or transmission packets without any further record demarcations.

hg of records and media blocks

portion of a fixed-length, logical record without a leader/directory and any unused portion of a
hall be padded with the CIRCUMFLEX character, (5/14).

specification gives a satisfactory and detectable end of file condition under ali known circumstances. The logic fd
d-of-file condition is discussed in C.1.6.

5.2 Logic

records - leaders and directories

This subcladise contains specifications for logical recofds and their fields and for the parameters of leaders
logical recofds which are involved in record processing. Both numeric and binary encodings of some le
parameters [pertaining to the octet counts are supported and are described in 5.2.1.6. The DDR leader p

with data description are described in 6.1.

The logical

cords shall consist of the areas shown in figure 3.

Name of Area Length
Leader 24

Directory kxp+1
Field Area variable

where  k is the number of directory entries and

p is the number of octets in a directory

5 the fixed-length,

Imedia block or its

I processing the end-

and directories of
der and directory
ameters involved

entry of the record.

Figure 3 - Logical Record Schematic


https://iecnorm.com/api/?name=8fad8b6233b667fb9ab84f462fff4718

ISO/IEC 8211:1994(E) © ISO/IEC

5.2.1 Logical record leader
Each LR Leader shall consist of the fields shown in figure 4 and which are further specified in 5.2.1.1 10 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 vajue exists in the field for the DDR only.

RP Len. Use Field Name LR Leader Contents Reference
DDR DR
0 5 All Record Length octets octets 5211
5 1 DDR interchange Level "2t 3t SPACE 6.1.1
6 1 All Leader identifier "L "D""R" 5212
7 4 DDR Intine Code Extension Indicator character SPACE 812
8 1 DDR Version number SPACE | ™" SPACE 5213
9 t DDR Application indicator character SPACE 6.1.3
10 D DDR Field Control Length digits SPACEs 6:.174
12 b Ali Base Address of Field Area octets octets 5.2.1.4
17 B DDR Extended Character Set Indicator characters SPACESs 6.1.5
20 i All Entry Map digits digits 5215

Figure 4 - LR Leader Schematic
5.2.1.1 record length field (LR RP 0-4)

This field shall spgcify the total length of the LR in octets including the five octets of this field (see 5.2.1.6 for the syntax).
5.2.1.2 leader identifier field (LR RP 6)

This field shall ideptify 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 gn "R" in its
Leader ldentifier fipld and to omit the leader and directory from subsequent records,

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

L | means that the record is the Data Descriptive Record

D | means that the frecord is a Data Record and that the next data
record has a-leader and directory.

R | 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 ISO/IEC 8211 version number (LR RP 8)

In the DDR, this figld Shall contain the identification of the version of ISO/IEC 8211 to which an interchange file copforms. The
version number places conaitions and constraints on both record and data description processing. 1he allowed values and
meanings shall be:

Value Meaning
SPACE ISO/EC 8211 - 1985
1" this version

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 vaiue 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)

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

8211:1994(E)

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).

52.1.51 SiLe of field length field (LR RP 20)

This subfiel
ll1|l to I!gn in

5.2.1.5.2 Sige of field position field (LR RP 21)

This subfiel
il1ll to "9" in

5.2.1.5.3 R4

This subfiel

5.2.1.5.4 Sipe of field tag field (LR RP 23)

This subfiel

to "7" inclugive. The value in this subfield shall be the samednall LRs.

5.2.1.6 Alte

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

The conten
values shal

i shall specify the size in octets of the Field Length field of the directory entries and shall*be a ¢
lusive.

i shall specify the size in octets of the Field Position field of the directory entries and shall be a ¢
lusive.

bserved for future standardization (LR RP 22)

 is reserved for future standardization as an extended entry-map. Its value shall be the digit "0".

H shall specify the size in octets of the Field Tag field of the directory entries and shall be a digit

nate forms of counts and field positions

of the fifth octet of the DDR Récord Length (DDR RP 4) shall signal the use of the alternate fi
have the following meanings:

Value," | Signifying that.

“0U="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

igit in the range of

igit in the range of

in the range of "1"

brms. The allowed

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

The leaders

Base Address of Field Area field, the Fleld Length field and the Field Position ﬂe!d

he file.

Length field, the

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 shail be limited to a single set of values from the following list: 1,1,0,2; 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, 16-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 contro! field. The unused positions, DR RP 4 and LR RP 186,
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 shalf contain a Field Tag, Field Length, and Field Position in that sequence, and shall
consist of m+n+t 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 eptries 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
5221105223

RP Name of Field Length Contents
p(i-1) Field Tag t alphanumeric
pli-1)+t Field Length m digits
p(-1)+t+m | Field Position n digits

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

Figure 6 - LR Directory Entry Schematic

5.2.2.1 Field tag figld

This field shall corftain a Field Tag identifying the corresponding:field and shall consist of between one and sevan alphanu-
meric characters a$ specified in the Entry Map (see 5.2.1.5.4).

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 inclufe the field
terminator.

5.2.2.3 Field positi¢n field

This field specifies [the relative position\ofithe first octet in the corresponding field (see 5.2.1.6). it shall contain a Yalue which
when added to the pase address of theField Area shall result in the relative position of the first octet of the field reférenced.

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

5.3 Logical recoyd field areas

This subclause coritat field areas

related to the details of data description are found in 6.2, 6.3 and 6.4.
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.

10
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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, described in the DDR, may have zero or more instances in a DR Field Area. The directory entries corresponding

to missing fi
5.3.2.1 Usel|

Each data fi

elds shall be omitted from the directory unless required to describe the data structure of a level 3
data fields

eld shall conform to the Data Descriptive Field associated with the same Field Tag located in the

DDF (see 6.1.1).

DDR. Each data

field shall erjd 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 delintiter or field termi-
nator may contain a unit terminator character which shall be treated by an implementation as a user data character.

5.3.2.1.1 Elgmentary 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
annex D for

contains specifications for the description’ of the user’s data fields. See clause C.2 and
an informal discussion of the constricts of this clause.

6.1 DDR Ierder fields related to data)description

This subcla n and which are

applicable tg

se contains additional specifications for the DDR leader which are related to data descripti
the entire file.

In addition tq
shown in figI

This field shpll\specify the level of the interchange file. The content of this field shall be the digit "1", "2" or "
have the following meanings:

the fields contained in all LRs, the DDR leader shall also contain meaningful values in the DDR
re 4 and furiher specified in 6.1.1 t0 6.1.5.

specific fields, as

6.1.1 Interchange-level field (DDR RP 5)

B" and these shall

" the file is a level 1 file
2" the file is a level 2 file
"3" the file is a level 3 file

In a level 1 file the Data Fieids of the DDR shall contain octet strings which are not differentiated into ISO/IEC 8211 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 0...1 Field Tag, the first Field Tag of the preorder
traversal sequence shall be the root node of the tree.

11
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NOTE 5 - The clauses which have substantive reference to level specifications are:

6.1.2 inline code

Level | Relevant clauses
1 6.3
2 6.4
3 6.2.1.3,6.26,64

extension indicator (DDR RP 7)

© ISO/NEC

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 Jalues Tor this Tield are specinied M clause 7.

6.1.3 Appilication

This field contain
there is no identif

indicator field (DDR RP 9)

identification of the user application standard under which a file was produced. SPACE sha
ication of the application. The value "A" shall specify a reference to another standard (see 6

vaiues "B" to "Z" inclusive are reserved for future standardization. Other values are reserved for private use.

6.1.3.1 Reference

The value "A" shz

and the numericatla

Application field (

NOTE 7 - The syntax

to other standards

Il mean that another standard is used to specify the content and semantics of the transferred
form of the Object ldentifier Arcs of the applicable standard will be found in the first subfield
g =0...2, see 6.2.3) followed by an UT when additional user text is required.

and semantics of the Object Identifier Arcs are specified in ISO/IEC.8824-1 Annexes B, C and D.

6.1.4 Field control length field (DDR RP 10-11)

This field shall sp

ecify the number of octets of the Data Descriptive-Field devoted to data element type and stru

delimiters, truncated escape sequence (if any) and other positions-reserved for future standardization.

The contents of th

where non-extend
6.1.5 Extended ¢

This field shall sp
shall mean that th

is field shall be:

Level Non-éxtended sets Extended sets
1 00" 03"
20r3 "06" "0g"

bd and extended sets.fefer to the use of fieldwise code extensions facilities {see 6.1.5).
haracter set indicator field (DDR RP 17-19)

peify the filewise default coded character set used or if fieldwise default character sets are defin
ere are no.default character sets defined for this file.

NOTE 8 - The valuesl forthis-field are specified in clause 7.

Il mean that
.1.3.1). The

information
of the User

cture codes,

bd. SPACEs

6.2 Special field tags (tags = 0...0 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

6.2.1 File control

file and which are not applicable to an isolated data field.

field {tag = 0...0)

The file control field shall be present only in the DDR, shall have the tag 0...0 and shall contain the following subfields (see

figure 7):

a) the field control

s (if any),

b) an optional external file title,

12
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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.

[ Field Controls | External File Tite | UT | List of Field Tag Pairs | FT |

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 - The printable graphics and escape sequence of the field controls are applicable only to the External File Title as.therg are no corresponding
DR fields.

6.2.1.2 Ext¢rnal file title field

This field shall specify an optional external file title. if present it shall contain a charagter string which spail be an external
descriptive pame for the interchange file.

6.2.1.3 List|of Field tag pairs

In a level 3 DDF, many ordered rooted trees may be described by the use of the list of field tag pairs and the preorder
traversal sgquence of the tree. See annex & for technical background.

NOTE 10 - Tfees which cannot be represented by this method can be representéd 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 traversai

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 logfically contiguous. Field tags 0...0 and 0...2 to 0,9 inclusive shali not participate in the structure specification.

NOTE 11 - The variable hierarchical data structures permitted irvthe DR are described by supplying the preorder traversal seqyences of the data tree
and a list of the field tag pairs expressing the parent/offspring Yogical association between the nodes of the data tree. The datg structures of the DR
shall be derived from the generic data tree by the repetition or deletion of nodes and subtrees. The preorder traversal sequente of the generic data
tree is suppligd 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 sequefce 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, rootgd tree by creating ordered links from the root node of the first tree to the root nodes of the remaining trees in the prioper order.

6.2.2 Record identifier field (tag =.0.:.1)
The optiongl Record Identifier-Field, if present, is @ normal user Data Fieid, 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 td the corresponding
DDR Data Descriptive Eiéld

If used, thelfield cofresponding to field tag 0...1 shall be the Record Identifier Field, and except for the LINKS field (tag = 0...9,
see 6.2.6), phall@cour first in the DR directory and shall be the root of any hierarchy (see 6.2.1.3).

6.2.3 User kpplication field {tag 0...2)

If used, the field with the field tag 0...2 shall be present only in the DDR and shall contain application specific information. An
implementation 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 ancillary file processing controis or application information. See 6.1.3.1 for the use of this field to identify other standards.

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.

13


https://iecnorm.com/api/?name=8fad8b6233b667fb9ab84f462fff4718

ISO/IEC 8211:

1994(E) ©

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.

ISO/IEC

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

2t00;&LINKS&*LLINKIRLINK&(intfmt),

reserved field having the field tag 0...9, and the following data description (see 6.4);

When present, theg LINKS field shall be the first field in the DR directory and field area and shall not pagticipate
structure. The remaining DR field tags and fields shall occur in the preorder traversal sequence of the tree. The leff
hand links to the offspring fields shall occur in the preorder traversal sequence and shall comprise thehindices of the directory

When there is no link, the corresponding left- and rigPt-link shall
bent, the tree structure defined by the LINKS field shall supersede that defined-by'the field tag p

entries of the corr
be zero. When pre

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

NOTE 14 - A recursivi
order traversal sequen

6.2.7 Order of spe

When present, field

6.3 Data descriptive fields in level 1 files

This subclause sps
Fields comprises o

A data descriptive

A level 1 interchan
tional upon the use

The Data Descripti
The Data Field Nar

6.4 Data descriptive fields in level 2 and 3 files

cifies the content of the Data Descriptive Fields of level 2 and 3 files The uiser data of the cafresponding

This subclause spe

sponding fields (see the example of F.2).

e tree cannot occur in the DDR and the DDR tree is described by its field tag pairs-and preorder traversal sequenc
ce of the corresponding binary tree is the same as that of the ordered, rooted tree.

where
intfmt is an integer format control, = |, I(d) or B2w,
t is the data type code; =1 for | formats,
= 5 for B formats,
d is the subfield width of an | format,
w is the precision of a B format.

cial field tags in the DDR

tags 0...0 to 0...9 inclusive shall occur first in the DDR directory and in ascending numeric orde

ecifies the content of the Data Descriptive Fields of level 1 files. The user data of the correspo
ctet strings without division into subfields:

ield of a level 1 file shall comprise thefollowing:

| Field Controls | Data Field Name [ FT |

ge file may have one Field Control parameter (the truncated escape sequence) whose presend
of fieldwise default gxtended coded character sets. its use and values are specified in clause 7.

ve Fields of level 1 files shall contain an optional Data Field Name which serves to identify the
ne may be any'string of characters.

in the tree
- and right-

S.

p. The pre-

nding Data

e is condi-

data field.

Data Fields comprises subfields.

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 sum

mary 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

14

in this clause and defined further in 6.4.2

to 6.4.4.
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[ Field Controls | Data Field Name | UT | Array descriptor | UT | Format Controls | FT |

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

Table 1 - Delimiters and Their Uses

Delimiter | Print Symbo! Record Usage
FT[1}] , [2] DDR,DR Field terminator
Ut & {2} Unit terminator
DR a) To delimit subfields in a
field not specified by a format
DOR ojrod
DDR ¢) To delimit the Externai File Title
DDR d) To delimit the array descriptor
" ! DDR To delimit subfield labels
within a vector label
s * DDR To delimit the vector labels
within a Cartesian label.
W \\ DDR To delimit the array descriptors
of concatenated structres.

{1] These characters are defined by the BCS codes, 1S2 and I1S1 ({(1/14) and (1/15)). With the use of ISOJIEC 10646 codes
they are repfesented by the appropriate multi-octet code (see ciause 7 and ISOUEC 10646 clause 16).

{2] The prin] symbols, "" and "&" are the graphic characters used in{éxamples throughout this document to represent the
standard deljmiters, FT and UT, which are non-printing characters inimany systems. See 6.4.2.4.

Table 2 - Data Descriptive Field Components

Data Structure RP 0, 1 | Data Field\Name & Array descriptor & Format Controls;
Elementary 0d [Name'] & ['subfield label] & ['fctrl'];

Vector 1d [Name'] & ['Vector label] & ['fetrl'];

Array 2d ['Name'] & ['Array descriptor'] & ['fctrl'];

Concatenated 3d ['Name'] & 'Concatenated data description' & ['fctr!'];

The syntax qf table 2 is defined beiow:

a)RPO con]ains the data structyre'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 gre: concatenated
structure, [numeric.array descriptor, Cartesian label, vector label or subfield label (see 6.4.3.2).

d) ‘fetrl’ spegifiés 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 10-11. Level 2 and 3 interchange
files have the following field control parameters.

15
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The data structure code specifies the complexity of the data structure contained in the data field. It shall have one of the

following values a

6.4.2.2 Data type

nd meanings:

0
1
2

the dimension of the data structure is zero, i.e., a single data item

the dimension of the data structure is one, i.e., a linear structure

the dimension of the data structure is equal to or greater than two,
i.e., a multi-dimensional structure

the data structure is concatenated

3

code (RP 1)

The data type codle specifies the type of data in a data field that comprises subfields of a single data type or mixed

it shall have one ¢

6.4.2.3 Auxiliary g

f the following values and meanings:

Value The data type is:
0 character string
1 implicit point
2 explicit point
3 explicit point scaled
4 character mode bit string
5 bit string including binary forms
6 mixed data types

ontrols (RP 2-3)

data types.

The auxiliary confrols further specify the data types contained in the usér, data field. Auxiliary controls are defined for bit field

(data type code =
reserved for futurd

6.4.2.4 Printabie ¢

The printable gra
replace the stand

NOTE 15 - These ¢l
absence of informatig

6.4.2.5 Truncated

The presence of
sets. Its use and \

|

“8") and specify binary forms. These are specified¢in_clause 6.4.3.3 h). All remaining auxiliary
standardization and shall be ZEROs signifying that no auxiliary controls are specified.

raphics (RP 4-5)

hics are two graphics characters to be.supplied by the sender in order that the receiver may
rd delimiters for display purposes. They shall represent FT and UT in that order.

n to the contrary should be limited to alphanumeric characters.
escape sequence (RP.6-8)

he truncated escape sequence is conditional upon the use of fieldwise default extended codf
alues are specified in clause 7.

6.4.3 Data field names, array descriptors and format controls

The use of data fi

eld names, array descriptors and format controls are specified below:

controls are

Lise them to

racters do not affect interchange in.any way. They should be characters which are seldom, if ever, used in the ¢ata and in the

ed character

6.4.3.1 Data field

ame

A data field name is an optional identifier for a data field and its contents. National variant characters or characters from the
default set as specified in clause 7 are permitted in data field names.

6.4.3.2 Array descriptors

An array descriptor shall consist of a numeric array descriptor or a generic label (i.e., a subfield label, a vector label or a
Cartesian labei) or a compound array descriptor.

NOTE 16 - A numeric array descriptor merely defines dimension and extents. Generic labels are optional and have the dual purpose of identifying the
elements of an array as well as defining its dimension and extents. Labelling can only be applied to regular structures, i.e., those in which all instances
have the same dimension and extents. The one exception to this is the "table”: an array whose first extent, i.e., "row”, repeats indefinitely and whose

first vector label is, of

16
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The following specifications are phrased in terms of "rows" and "columns” but are also specifications applicable to regular
structures of higher dimensions. The correspondence of the expansion of a Cartesian label to an array is given by the defini-
tion of a Cartesian label (see 6.4.3.2.4) and the storage order of an array (see 6.4.4.3).

6.4.3.2.1 Numeric array descriptor

A numeric array descriptor shall be used to specify the dimension and extents of an unlabeled data field.

NOTE 17 - The following constructs permit uniabeled arrays whose subfields are identified by position, i.e., subscripts.

Fixed array dimensions: [f an array has a fixed dimension and extents in all data records and a Cartesian label is not

required, the Cartesian label may be replaced by a numeric array descriptor which shall be comprised of the dimension of the
array followed by the extent of each dimension, all separated by commas.

NOTE 18 - The following construct permits arrays whose instances in data fields have varying dimension and extents.

Variable arfay dimensions: In the absence of an array descriptor in the DDR, the DR data field shail 'be preg¢eded by a positive
integer spetifying the dimension of an array and a series of positive integers specifying the exterit of earh dimension. The
elements ofl this array description shall be delimited by unit terminators.

6.4.3.2.2 Syibfield labels

A 'subfield fabel’ specifies an optional single character string which shall identify a'single data item. A 'subfleld label' is a spe-
cial form of|a 'vector label'.

6.4.3.2.3 Vector labels

A 'vector label' specifies an ordered set of subfield labels which shall-Correspond to and identify the items df an ordered set of
subfields in|the data records and shall take the form, label1!label2¥..!labein. A 'vector label' is a special [form of ‘Cartesian
label’.

6.4.3.2.4 Cartesian label

A 'Cartesian label' specifies a set of identifiers which shall comprise vector labels forming a Cartesian prodiict the elements of
which on expansion shall have an order corresponding-to and shall identify the items of an ordered set of siibfields in the data
records. The Cartesian label shall take the form: ~, label1llabel2!...*labela!labelb!...*...

Cartesian Igbels, when expanded by the .defining conventions (see 6.4.4.2), shall form an array of composite iabels corre-
sponding to| the elements of the data array. The vector labels of a Cartesian label shall provide row and cqlumn headings for
the appropriate cross section of the array”When a field contains a one dimensional structure, the ‘generic igbel' shall be in the
form of a cqrresponding vector labet, When a field contains a single data item, the generic label is a single '$ubfield label'.

NOTE 19 - The special cases of aector containing one subfield and an array containing one vector are allowed.
The first vegtor label of a,Cartesian label may be null permitting the description of a two- (or higher) dimensional array without

"row" identifiers. A nulifirst vector label shall be indicated by the adjacent delimiters UT and "!" or "\" and "[1". The use of null
individual syibfield Jabels in vector labels is permitted provided all delimiters are present.

National vafiant characters or characters from the default set as specified in clause 7 are permitted in slibfield labels. The
symbols "!"land "*" and "W are specific graphic characters used to delimit vector labels and compound Cartesian labels;
therefore, "" or "*" or "\\" shall not appear in a vector label subfield.

A Cartesian label shall not consist of a single vector label composed of a single element containing solely digits and commas.
6.4.3.2.5 Description of concatenated structures

NOTE 20 - The intent of this construct is to allow the user to closely associate one or more small arrays with a larger array in order to reduce
overhead.

A 'compound array descriptor' shall comprise two or more array descriptors concatenated together by “\\" and shall describe
the corresponding number of concatenated regular data structures. The form of a compound array descriptor shail be:

array_descriptor_1\array_descriptor_2\\.. \array_descriptor_n

The last and only the last array descriptor of a compound array descriptor label may have a null first vector labei. The data
structure code of a field containing concatenated structures shail be "3".
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6.4.3.3 Format controls

The format controls specify the character-by-character or bit-by-bit syntax of the data field. The format controls are mandatory
for the bit string data type and mixed data types and optional for all other data types when the Field Control Field completely
specifies the data format. The lack of format controls indicates subfields delimited by the standard delimiter for all data types
except for the binary forms which have fixed precisions. The format controls are required to specify the sequence and type of
the subfields in a mixed data field or to specify the field width in non-delimited subfields or to specify the user delimiters.

NOTE 21 - The format controls are hierarchical and can describe irregular structures that cannot be labelled.

The format controls shall be pre-delimited by the unit terminator and post-delimited by the field terminator, and shall take the

form:

where

The use of the form

a)

{Y | mY |RmMY 5

Y implies Z
Z is one of the fd

A

XWOWIU—
NN B B »

E is one of the 4

{}

A__
3
~—

357>

The order of su

implies the enclosed expressionis'to be treated as an entity for purposes of
repetition and nesting,
implies an alternate choice,
, [n) are subfield width specifications,
is an arbitrary user delimiter,
is a positive integer specifying the subfield width in octets,
is a positive integer'specifying the binary form subtype (see 6.4.3.3 h)).
is a positivejinteger specifying the precision of the binary form (see 6.4.3.3 h)).
are positive integers signifying the number of times the following data type or

Z(")iZ(n) | E
flowing:

gnifying character data,

gnifying implicit-point,

gnifying explicit-point,

gnifying explicit-point, scaled,
gnifying character mode bit string,
gnifying bit string data,

gnifying unused character positions.

llowing:

gnifying the MSOF binary form,
gnifying the LSOF binary form.

group ‘of data types, respectively, is to be repeated,
implies.repetition of the preceding expression.

at controls-is governed by the following rules:

controls shall be

sponding to the

bfrelds and their types specmed wrth format controls shall correspond to the data field when the format
: 5 bresent the
value one shall be used If the data fleld is not exhausted the format shall repeat from the left hand parenthe5|s corre-
next to the last right-hand parenthesis not including those parentheses used to delimit subfield width and
using the associated repetition factor if any. If there is no such right-hand parenthesis, format control shali revert to the first

left parenthesis of the format specification.

A format, starting and ending with fixed-length bit string subfields, not including binary forms, shall not be rescanned from a
single leftmost parenthesis. When such a format is to be rescanned the format shall be enciosed in an additional pair of

parentheses. Two consecutive opening parentheses shall not be used for any other purpose in formats of this type.

NOTE 22 - This requirement is necessary to prevent the interpretation of zerofill as data.

b) Z - implies delimiting of the DR fields by the unit terminator and, optionally, in the case of the last subfieid, by the field ter-

18
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¢) Z(*) - implies the presence of the character, *, as a terminating user delimiter for the corresponding data subfield where * is
an arbitrary character other than a digit. The delimiter of the last subfield of a data field may be replaced by a field termina-
tor. The user delimiter may be a national variant character or a character from the default set as specified in clause 7.

d) Data subfields for I-type, R-type and S-type shall specify a number in a form defined by the 1ISO 6093 numeric representa-
tion forms NR1 (impiicit point), NR2 (explicit point, unscaled) and NR3 (explicit point, unscaled) respectively. An R-type
subfield may contain a fully defined S-type numeric form.

e) Data fields containing character mode bit string data (C- type) shall specify bit strings as a sequence of the characters "0"
or “1" corresponding to the digits in the bit string represented.

f) Fixed-length bit strings (B-type with subfield width specification) must be specified by a format and shall not have subfield
delimiters. The width of a fixed-length bit subfield shall be specified in bits. Vectors and arrays containing fixed-length bit

data shal
adjacent

term, X(0
boundary

g) Variable-i

have each subfield adjacent to the preceding subfield. The last octet of a fixed-length bit sub
ixed-length bit subfields shall be filled on the right with binary zeros. The data field shall be terminated by the
appropriate field terminator. The first of a series of fixed-length bit subfields shall start on an octet'bou
, shall be used only between bit string format terms in order to force the second bijt string to

ength bit strings (B-type without subfield width specification) shall be specified-by‘the following f¢

1eld or a series of

dary. The format
start on an octet

rmat:

Octet 0

Octets 1 to

d

Octets d+1 to d+(n+7)/8

Fill

string length count

bit string length

bit string data comprising
binary digits

zerofill to complete
the last octet

udu

n (digits)

user data

00...0

The string

length count shall be a single digit specifying the number‘of decimal digits in the bit string len

gth. The bit string

length shall be a sequence of decimal digits specifying the length of the bit string in bits. A variable-length bit subfield shall

starton a

NOTE 23 - M

h octet boundary.

length bit subfiplds may be used in mixed data fields. Bit subfields are stored in the MSOF order.

h) Binary foms are defined by extensions to bit subfield parameters. The extensions to the field controls ar

Itiple variable-length bit subfields (vectors and arrays).may be specified by the use of an appropriate format statement and variable-

d format controls

are speciffed in table 3.
Table. 3~ Extensions of Bitfield Data Descriptions
Extended Binary Form Field Format Term Precision
Controls MSOF LSOF | w=octets
RP 1-3
integer) unsigned 51w Biw b1w 1.2,3,4
Integer, signed 52w B2w b2w 1,2,3,4
Real, fixed point 53w B3w b3w 4,8
Real, floating 54w B4w b4w 48
Complex, floating 55w B5w bSw 4,8
where
precisfon is the width of the data item in octets
field control is the value to be placed in the associated field control fieid, RP 1-

format term

w

Integer, unsigned
Integer, signed
Real, fixed point

Real, floating point

Complex, floating point

see 6.4.2.2-3

is the format control for a data item,
is an appropriate permitted value of precision.

is a binary integer

is a two's complement binary integer.
is a signed integer of precision w/2 followed by a fractional part whi
is an unsigned integer of precision w/2.
is defined in IEC 559.

is defined as a couplet formed of two floating point real numbers

precision w in the order real part and imaginary part of the comp!

number.

A floating point complex number counts as a single entry in any data structure and requires a single format term. In the
absence of a format descriptor, binary forms shall be stored in the same order as the binary controls if present
(see 5.2.1.6 b)), or in the absence of binary controls, in the LSOF order.
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NOTE 24 - The integral and fractional parts of fixed real and the real and imaginary parts of complex do not reverse their order when LSOF and

MSOF are used.

i) The content of an X-type subfield is not specified and shall be ignored in interchange and is not associated with a label.

6.4.4 Order of array descriptors, labels and arrays

This clause specifies the order of numeric array descriptors, Cartesian labels and the storage order of array elements.

6.4.4.1 Order of n

The genera! form of a numeric array descriptor shall be:

umeric array descriptors

d, e(1), &(2).... e(d)

6.4.4.2 Order of ¢
The general form

where

The order of expa
Example: Fo
row1irow

row1*(co

row3cold.

6.4.4.3 Storage o
There shall be a g
Example: The sto

NOTE 25 - This impl
the subscripts in the

where

is the dimension of the array, and
is the extent of the i-th dimension.

briesian labels

of a Cartesian label shall be: V1*V2*V3*...*Vd,

d is the dimension of the array, A,

V1 is the row vector label having e(1) elements,

V2 is the column vector label having e(@)elements,

Vi is the vector label of the i-th dimension of the
array, A, having e{i) elements,

hsion of the Cartesian label shall be from left to right as foliows: (({(V1*V2)*V3)*... Vd).

the numeric array descriptor: 2, 3 ,2., expansion of the corresponding Cartesian label:
2!row3*col1!col2  would be

1lcoi2), row2*(colt!col2), row3*(coi1icoi2) = rowilcol1, rowllcol2, row2!col1, row2!col2, row3lc

der of array elements
ne to one correspondence between the order of the expanded Cartesian labels and the array ele
age order of-fie above array having the elements, aij, shall be: a11, a12, a21, a22, a31, a32.

es that the element of the array, aij, is the element from the i-th row and the j-th column. Some programming lang
bpposite order.

of\an array of any dimension is given by:

The storage order,

bl1,

ments.

uages express

d

L(s(1),...s(d)) = 1+2 [(s(k)-1)x] T e(m)]

where
A
d
(i)
L(s(1),...s(d))
s(i)

and
m

2 x(K) is x(1
k=1
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k=1 m=k+1

is an array with the numeric descriptor, e(1), e(2), e(3)
is the dimension of A,

is the i-th extent of A,

is the ordinal of the (s(1),...s(d))-th element,

is the i-th subscript of A(1 = first),

... e(d),

’

JHX(2)+...+x(m)
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and

Il X(m) is x(m)xx(m+1)x...xx(d)xx(d+1);, x(d+1)=1
m

7 Use of coded character sets

This International Standard requires the use of the CO and GO set of the Basic Character Set throughout a DDF except for the
following:

a) Subfield labels may be encoded in BCS or, when it has been invoked the UCS-2, two octet encoding form or UCS-4, the
four octet form of the ISO/IEC 10646 Basic Multilingual Plane at Level 1.

NOTE 26 - SybTeld1abets have been resuicted 10 1evel 1 1 order 10 Taciiate therr use as data [gentitiers i processing programs.
b) External file titles, field names and user delimiters which are discussed in this clause.
c) Data fields and subfields of character data type (A-type) which are discussed in 7.1.

NOTE 27 - The exclusion of some multiple byte character sets from labels is a departure from ISO/EC 8211-1985 but is necessary since some
multiple byte pets do not include the necessary characters and others may be ambiguous. Moreover, processing escape sequences within system
identifiers imgoses significant overhead for direct access applications. When an ISO/IEC 10646 subset has been designated for a file or field, the
delimiters, UT| and FT, used in a data field are in the ISO/IEC 10646 encoding.

ods of ISO [2022 and ISO/IEC 10646. Default coded character set extensions. may be announced for a file or separately for
each field afs described in this clause. Subclause 7.1 specifies the announcement of the method of choiceg and requirements
which are cpmmon to both methods. Subclause 7.2 specifies the use of 1ISO 2022 and 7.3 specifies the use jof ISO/IEC 10646.
Both code pets may be specified as filewise and fieldwise defaults) of be used as in-line escape sequénces. The use of
appropriate|escape sequences will allow the inter-mixture of the cede sets in the same file or field.

This InternIional Standard provides for the use of coded character sets in data.fields and subfields of the A type by the meth-

7.1 Annouyncement of coded character set extension

This field, ODR Leader RP 7, shall specify if coded character sets other than the GO set of BCS are used in {he file. The values
of this field shall have the following meanings:

SPACE Only the GO set of BCS is used and there are no in-line escape sequences.

= The BCS is the(default character set and in-line 1ISO 2022 escape sequences may
be used.
“h" Collections 1 and 2 of the ISO/IEC 10646 coded character set form the default

character set and there are no in-line Identification of Feature control functiong or
CSlsequences or ESC sequences are used.

"H" Collections 1 and 2 of the ISO/IEC 10646 coded character set form the default
character set and in-line lIdentification of Feature control functions or CSI
sequences or ESC sequences may be used

NOTE 28 - The.meaning of the above controls is further modified by t

he contents of DDR Leader RP 17 - 19 and the DDR Field Controls RP 0-2
(level 1) or RF 2-and-+ } d-ieldwise-defa ara -

7.1.1 Scope of active character sets

The scope of an active character set, i.e., one which has been designated and invoked implicitly or explicitly, shall start at the
beginning of and terminate at the end of an external file title, a field name or a user delimiter or a subfield of character data

type (A-type).
7.1.2 Length of fields and subfields

The length of a field or subfield shall be the octet count including any control characters, escape sequences and mulitiple octet
or octet character encodings.

When the use of extended character sets requires the presence of escape sequences, shiftin, shiftout or other control charac-
ters, the subfield width shail be indicated by delimiters and fixed width formats shall not be used.
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7.1.3 Use of multiple octet character sets
This use is subject to the following conditions:

a) The field names shall be written in the designated default set. Other escape sequences may occur in the field names and
the scope of the invocation shall terminate at the end of the subfield excluding the terminator.

b) The delimiters, "I" (EXCLAMATION MARK), ""(ASTERISK) and "W(REVERSE SOLIDIS) of the vector and Cartesian labels
shall be written in the BCS or, when invoked, ISO/IEC 10646 BMP at level 1, UCS-2 or UCS-4.

c) If multiple octet delimiters are used as the user delimiter, they shall be invoked and their scope shall terminate within the

parentheses of the applicable format control.

d) The octet count

7.21S0 2022 co

This International

names, external fil
sets in data fields
associated with th
GO, G1, G2 and G
sequences.

NOTE 29 - National

7.2.1 Designation

An extended character set shall be designated by the presence of its truncated escape sequence in the DDR 4

invoked by default
the 7-bit environm
appropriate shift ¢
invocation shall te

7.2.1.1 Use in the
When an extended
title, subfield label
present to invoke {

7.2.2 Designation|

A default characte
escape sequence i

5-of @ variabte-tength bit subfieit shati e coded a5 Singie octets 1h the BTS.

ded character set extension
Btandard permits the use of ISO 2022 for extended coded character sets in data fields, user del

field names and for user delimiters shall be limited to sets having three of four octet escapd
P announcing sequences as specified in 1ISO 2022. Within data fields , natiénal variant sets and

of ISO 2022 coded character sets

upon entry into the associated data field at which'time the GO set shall be invoked into colum
ent; 2-7) and the G1 set shall be invoked into‘columns 10-15. Other invocations shall require th
bntrol character. If a GO set has not been designated, the BCS is the GO set by default. The s
minate at the end of each data field.

7-bit environment

G1, G2 or G3 set has been.specified as a default character set in a 7-bit environment, the fiel
and user delimiter fields shall/begin with the GO set uniess an SO control or other shift control
he G1, G2 or G3 set.

of default code set.for file

I set shall bedesignated for a file by placing a SPACE or an "E" in DDR Leader RP 7 and th
h DDR LeadérRP 17-19.

set, where n is les
there is no extensi

The truncated eSC{

7.2.3 Designation

pe sequence is the last (n-1) characters of the escape sequence used to specify the extende
thian-or equal to 4. The sequence shall be left justified and, if necessary, filled on the right with

miters, field

e titles and labels. The use of coded character set extensions as specified in ISO-2022 as defallt character

sequences
any CO, C1,

3 character sets may be used in the manner described by 1SO 2022 without restriction to length of escape

ariant character sets are designated and invoked by use of their registered-escape sequences in the same mgnner as other
extended character sqts. ISO/IEC 10646 sets may be designated from within an 1SO 2022 chafacter set.

nd shall be
s 02-07 (in
e use of an
cope of any

d name, file

character is

e truncated

d character
SPACEs. If

nspecified for a field. these three characters shall be SPACEs

of default code sets for fields

A default character set having an n-character escape sequence for each field shall be designated by:

a) placing a SPACE or an "E" in DDR Leader RP 7,

b) placing (2/0)(2/

1)(2/0) in DDR Leader RP 17-19,

c¢) setting the value in the Field Control Length field, DDR Leader RP 10-11, to “03" for a level 1 DDF and "09" for a level 2 or 3

DDF.

d) placing the truncated escape sequence in the Field Controls RP 0-2 (level 1) or RP 6-8 (levels 2 and 3) of the appropriate

DDR field.
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7.2.4 1SO 2022 announcer sequence field (tag 0...3)

The 1SO 2022 announcer sequences (see ISO 2022 clause 9) for the code extension services used may be supplied by plac-
ing the complete list of announcers in the DDR as the contents of the data descriptive field having the tag 0...3. The list of
announcers shall be in one of the following formats:

a) Announcers for the entire file:

The list of announcers shall be the complete three octet sequences concatenated together without further demarcation. The
field shall be terminated by a field terminator.

b) Announcer for each field:

The list of arfnouncers shall comprise a list of field tags, each field tag followed immediately by the applicable list of announc-
ers terminated by a unit separator. The last announcer shall be terminated by a field terminator.

In the absenge of this field or in the absence of a field tag from the contents of this field, the annoyncer sequence is ESC (2/0)
(4/4) by defaplt.

NOTE 30 - Thegse two cases can be resolved by the presence of the ESC at the start of case a).
7.3 ISO/IEQ 10646 coded character sets

This Internatjonal Standard permits the use of ISO/IEC 10646 for extended coded character sets in data field$, user delimiters,
field names, fexternal file titles and labels. The default state for ISO/IEC 10646 codéd character sets shall be:

a) UCS-2, the two octet form,

b) Collection$ 1 and 2,

c) the CO and C1 sets from ISO/IEC 6429, and
d) Level 1, no combining characters.

Other UCS gollections, including levels 2 and 3, may be designated for the entire file or for each field ag specified in this
clause. The tollections of ISO/IEC 10646 Annex A shali be-specified by their identification numbers using BCS digits which
shall be rightfjustified with left-zerofill.

NOTE 31 - The user is referred to ISO/IEC 10646 for a complete description of ISO/IEC 10646 character encoding.
The use of the ISO/IEC 10646 multi-octet encoding shall be subject to the specifications of 7.1.3.

7.3.1 Annoupcement of filewise default-character set

The use of alfilewise defauit UCS-collection shall be announced by placing the "h" or "H" character in DDR |eader RP 7 and
its left-adjusted, zero-filled, ISOAEC 10646 collection identification in DDR Leader RP 17-19.

7.3.2 Annoupcement of fieldwise default character set
The use of a fieldwise default UCS collection set shall be announced by:

a) placing an|"h%.0r "H" character in DDR Leader RP 7,

b) placing three*H" characters in DDR RP Leader i~ 19

c) setting the value in the Field Control Length field, DDR Leader RP 10-11, to "03" for a level 1 DDF and "09" for a level 2 or 3
DDF.

d) placing its ISO/IEC 10646 collection identification in the Field Controls RP 0-2 (level 1) or 6-8 (levels 2 and 3) of the appro-
priate DDR field.

NOTE 32 - See ISO/IEC 10646 subclause 17.4 and Annex A for collection identifiers.

The C1 control functions may be used within the data strings (see 7.1).

7.3.3 ISO/IEC 10646 feature identifier field (tag 0...3)

Any additional ISO/IEC 10646 features used in a file (see ISO/IEC 10646 clause 17) may be identified by placing the complete
list of the additional feature identifiers in the DDR as the contents of the data descriptive field having the tag 0...3. These

additional features shall be the default state of the file or a field and any collections specified shall be in addition to the
specification of the data field description. The list of identifiers shall be in one of the following formats:
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a) Feature Identifiers for the entire file:

The list of feature identifier sequences shall be the complete ISO/IEC 10646 sequences concatenated together without further
demarcation. The field shall be terminated by a field terminator.

b) Feature Identifiers for each field:
The list of feature identifier sequences shall comprise a list of field tags, each field tag followed immediately by the applicable
concatenated list of feature identifier sequences terminated by a unit separator. The last identifier shall be terminated by a

field terminator.

NOTE 33 - These two cases can be resolved by the presence of the ESC or CSI character at the start of case a).
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Annex A
(normative)

ASN.1 and FTAM Registrations

This annex contains definitions of ISO/IEC 8211 document types for storage, and for transfer and access by FTAM.
Registration of these document type definitions is governed by the procedures of ISO/IEC 9834-2.

A.1 Abstract syntax identifier

The abstract syntax identifier for this International Standard shall be {iso standard 8211 abstract-syntax(9)} with the corre-
sponding numerical identifier, {1 0 8211 0}.

A.2 Transfer syntax identifier

The transferl syntax identifier for this International Standard shall be {iso standard 8211 transfer-syntax(1)} with the corre-
sponding numerical identifier, {1 0 8211 1}.

A.3 FTAM document type definitions
This section|contains the FTAM document type definitions for ISO/IEC 8211 files.
A.3.11SO DPF unstructured document type

A.3.1.1 Entry number: DDF-1

A3.12 Inforlmation objects

The information objects of the unstructured document type are specified in table A.1.

Table A.1 Information Objects in the Unstructured Text Document Type

dgcument type name {iso standard 8211 document-type(2) unstructured(0)}
"ISO DDF unstructured”

abstract syntax names {iso standard 8211 abstract-syntax(0)}

3) asname1 "DDF abstract syntax”

transfer syntax names {iso standard 8211 transfer-syntax({1)}
"DDF transfer syntax”

pgrameter syntax PARAMETERS ::= nuli

file model {iso standard 8571 file-model(3) hierarchical(1)}
"FTAM hierarchical file mode!"

cdnstraint set {iso standard 8571 constraint-set(4) unstructured(1)}
"ETAM unstructured constraint set”

file contents Datatypet1 ::= OCTET STRING

A.3.1.3 Scope and field of application

This document type defines the contents of a file or part of a file, for storage or transfer by File Transfer, Access and Man-
agement (FTAM) - ISO 8571, as specified by this International Standard.

A.3.1.4 References
ISO 8571, Information Processing Systems - Open Systems Interconnection - File Transfer, Access and Management
A.3.1.5 Definitions

This definition makes use of the terms data element, data unit and file access data unit as defined in ISO 8571-1, and the
terms Data Records, unused media space and padding as defined in this International Standard.
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A.3.1.6 Abbreviations

ASE Application Service Element

ASN.1 Abstract Syntax Notation One

DDF Data Descriptive File

FTAM File Transfer, Access and Management
P-data Presentation Data

A.3.1.7 Document semantics

SO/IEC

The document consists of one file access unit, which consists only of zero, one or more octet strings. The order of these ele-

ments is significant.

The semantics of the octet strings is specified in this International Standard.

The document structure takes the form allowed by the FTAM hierarchical file model as constrained by the unstructured

constraint set as defined in SO 8571-2 (see table A1).

There are no size of length limitations imposed by this definition except as prescribed by this Internationa! Standa

8571-2 FTAM-3.
A.3.1.8 Abstract sy

The abstract syntad
ISO/IEC 8824, who

A.3.1.9 Definition o
A.3.1.9.1 Datatype
The file consists of

A.3.1.9.2 Presentati

The document is transferred as a series of presentation data values. Each presentation data value shall consist of]

of the ASN.1 data ty
Boundaries betwee
semantics of the dd¢
transfer options.
A.3.1.9.3 Sequence
The sequence of prg

A.3.1.10 Transfer s

An implementation

all presentation datg valyestransferred. Implementations may optionally support other transfer syntaxes.

tactic structure

tic structure of the document is a series of ASN.1 data types of the type ©OCTET STRING as §
be semantics are defined in this International Standard.

transfer
Hefinition
rero or more values of Datatype1 defined in table A1.

on data values

pe "Datatype1”, carrying one of the strings’of the document.

h P-data primitives are chosen locally by the sending entity at the time of transmission an
cument type. Receivers which support this document type shall accept a document with any
of presentation data values

esentation data values/is the same as the sequence of the octet strings within the Data Unit of th
ntax

supporting-these document types shall support the transfer syntax generation rules named in tab

d and 1SO

pecified in

one value

i carry no
permitted

b file.

le A1 for

A.3.1.11 ASE speci

lic specifications

A3.1.11.11SC 8571 - FTAM

This document type is a refinement of FTAM-3. Any implementation capable of supporting FTAM-3 can also transport DDF-1

A.3.1.11.21S0O/IEC

8211 implementation support

The following clauses apply to any implementation support of DDF-1.

A.3.1.11.2.1 The EXTEND operation

The FTAM EXTEND operation shall consist of appending conforming Data Records immediately after the last existent Data
Record and padding any unused media space with CIRCUMFLEX characters. The semantics of the extend operation are
defined in this International Standard.
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A.3.1.11.2.2 The REPLACE operation

When the replace operation is applied to the root FADU of a "DDF-1" document, the transferred materiat shall be any "DDF-1"
document.

A.3.1.11.2.3 Relaxations

Any document requested by a DDF Access System using an "FTAM-3" document type which is a relaxation of the document
type under which it was stored shall be supplied as the requested "FTAM-3" document type.

A.3.2 ISO DDF Structured document type

A.3.2.1 Entry number. DDF-2

A.3.2.2 Information objects
The informaflion objects of the structured document type are specified in table A..2.

Table A.2 Information Objects in the Structured Text Document Type

dogument type name {iso standard 8211 document-type(2) structlred(1)}
"1ISO DDF structured”
abgtract syntax names
a) name of asname1 {iso standard 8211 abstract-syntax(0)}
"DDF abstract syntax"
b) name of asname2 {iso standard 8751 abstract-syntax(2) ftam-fadu(2)}
"FTAM FADU"
trapsfer syntax names {iso standard 8211 transfer-syntax(1)}
"DDF transfer syntax"
pafameter syntax PARAMETERS ::= null
filgg model {iso standard 8574<file-model(3) hierarchical(1)}
"FTAM hierarchical file model”
constraint set {iso standard\8571 constraint-set{4) ordered hierarchical(5)}
"FTAM ordéred hierarchical constraint set”
file contents Datatype1 ::= OCTET STRING
Datatype2 ::= CHOICE{ Node-Descriptor-Data-Element
Enter-Subtree-Data-Element
Exit-Subtree-Data-Element}

A.3.2.3 Scqpe and field of application

These document types define the contents of a file or part of a file for storage, for access and transfer by File|Transfer Access
and Manageinent (FTAM) SISO 8571, as specified in this International Standard.

A.3.2.4 References

ISO 8571, Information processing systems - Open Systems Interconnection - File Transfer, Access and Manalgement.

A.3.2.5 Definitions

This definition makes use of the terms data element, data unit and file access data unit as defined in ISO 8571-1, and the
terms Data Descriptive Record, Data Record, Field and Field Tag as defined in this international Standard.

A.3.2.6 Abbreviations

ASE Application Service Element

DDF Data Descriptive File

DDR Data Descriptive Record

FADU File Access Data Unit

FTAM File Transfer, Access, and Management
HA Hierarchical All Data Units Access Context
P-data Presentation Data

UA Unstructured All Data Units Access Context
us Unstructured Single Unit Access Context
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A.3.2.7 Document semantics

The document consists of file access data units, which consist only of zero, one or more octet strings. The order of these
elements is significant. The semantics of the octet strings is specified in this International Standard.

The document structure takes the form allowed by the FTAM hierarchical file model as constrained by the Ordered
Hierarchical constraint set, as defined in ISO 8571-2 (see table A.2) and further constrained to a depth of 2. The root node has
an associated data unit which contains the DDR as defined in this International Standard. There are nodes at level one, each
of which identifies a Data Record as defined in this International Standard. There are nodes at level two, the data unit of each
contains a field and its size as defined in this International Standard.

The significance of the Node Names is as foliows:

Level | Node Name Node Contents
0 None
1 Record-index INTEGER indicating the Record Index
2 Field-index CHOICE {field-index INTEGER,

field-tag-instance SEQUENCE {
field tag VisibleString,
instance INTEGER}

The data unit contents are as follows:

level 0 - | the access contexts available are:

HA - complete DDF-2 document with structure

US - only the root node data element, i.e. the DDR

UA - the whole file relaxed to "DDF-1" document type

level 1 - the access context available is HA - the complete record contents

level 2 - the access context available is HA - the field tag, field\size and contents

There are no size|or length limitations imposed by this definitiony except as prescribed in this International Standafd.

A.3.2.8 Abstracl] syntactic structure

The abstract syntactic structure of the document is asseries of ASN.1 data types of the type OCTET STRING as specified in
ISO/NEC 8824, wiiose semantics are defined in this International Standard.

A.3.2.9 Definition of transfer
A.3.2.8.1 Datatype definition

The file consists ¢f zero or more yalues of either Datatype1 defined in table A2 or Datatype 2 as defined in table AR, the ASN.1
data type as decla@red as "Data<Element” in the ASN.1 module {SO 8571-FADU.

A.3.2.9.2 Preseptation data'values
The document is jransferred as a series of presentation data values. Each presentation data value shall consist offone value

of the ASN.1 datq type "Datatype1”, carrying one of the strings from the document or one value of the ASN.1 data|type
"Datatype 2".

Boundaries between P-data primitives are chosen locally by the sending entity at the time of transmission, and carry no
semantics of the document type. Receivers which support this document type shall accept a document with any of the permit-
ted transfer options.

A.3.2.9.3 Sequence of presentation data values

The sequence of presentation data values is the same as the sequence of octet strings within the Data Unit in the file.

A.3.2.10 Transfer syntax

An implementation supporting these document types shall support the transfer syntax generation rules named in table A2 for
all presentation data values transferred. Implementations may optionally support other transfer syntaxes.
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A.3.2.11 ASE specific specifications

A3.2.111 ISO 8571 -FTAM

This document type may be simplified to the document type DDF-1. The resultant document type contains the same sequence
of data values as would result from accessing the structured DDF file in access context UA. That is, only the presentation data
values in the abstract syntax name "asname1" are present.

A.3.2.11.2 ISO/IEC 8211 implementation support

The foliowing clauses apply to any DDF implementation claiming support of DDF-2.

A3.21121 The EXTEND operation

The FTAM EXTEND operation shall consist of appending conforming Data Records immediately afterthg last existent Data
Record anqd padding any unused media space with CIRCUMFLEX characters. The semantics of the extend operation are
defined in this International Standard.

A.3.2.11.2.2 The REPLACE operation

When the HEPLACE operation is applied to the root FADU of a "DDF-2" document, the'transferred material[shall be any
"DDF-2" dogument.

A.3.2.11.2.3 Relaxations

Any documgpnt requested by a DDF Access System using a "DDF-1" document type which is a relaxation of the document type
under which it was stored shall be supplied as the requested "DDF-1" document type.
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Annex B
(informative)

ISO/IEC 8211 Application Specifications

This International Standard specifies a method for the description of user data fields contained in interchange files and a
general method for combining user data fields into user data records. Within the specified methods a user must specify the
details for a specific application. An interchange file set may contain several files and each file may have its own requirements
for record content and order as well as the content and order of fields within records. The user is responsible for this design
and must prepare, validate and maintain the specification. This International Standard specifies the occurrence of the data
description as it s—in—the—octet—string—of-the which—is—intended—fo achine—proeessing—and—net for human
readability. This International Standard anticipates the preparation of DDF files by automated methods and their |preparation
by an editor is neafly impossible.

This International Btandard does not specify any requirements for the semantics of user data. It does specify methods for the
unique identificatign of each data item and user semantics can be associated with this identifier.

This annex describles a manner of supplying the data description specifications for an interchange file set in a manfier which is
human readable, editable and convertible by computer to a conforming DDR. The file alsé«may be subjected tp the same
validation testing gs a DDR or be transformed into a draft specification document.

The file described (n this annex is not a part of an interchange file set.

B.1 Specification of ISO/IEC 8211 Exchange File Sets

An ISO/IEC 8211 exchange set is usually a large data structure which must be specified in great detail. The following manner
of specification is intended to enable its description in a concise yet detailed manner.

The structural model for an ISO/NEC 8211 exchange set is an ordered rooted tree. The general notation for the model is:

<Tree foot>

|-<r>i<subtree>
J-<r>{<subtree>

|- ...
where <tree rootp is the root of the tree structure
<r> is the|repetition factor of-the/subtree, <subtree>.

in the usual manner of trees, edch. subtree type may comprise the root of further subtrees. The complete specifi¢ation of an
exchange set comprises the folicwing generic subtrees:

<exchange set>

[-<r>-<file type>
I
. |-<r>-<record type>|<file type>

|-<r>-<field type>|<record type>

[-<r>-<field type> <field description>

l

where

<exchange set> is the exchange set name
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<r> is a specified repetition factor for a subtree,
= null meaning <r> =1

= integer, meanmg a specmc epetltlon factor

<file type>, <record type> and <field type> levels may have an instance of the same type as a subtree (i.e. a file can be the
subtree of a file, etc.)

<file type> ;= File: external file title (see 6.2.1.2).
<record type> .= Record: <record name>
<field type> 1= <tag> "(" <structure>")" <order>" - " <field name>
<tag> =an ISO/IEC 8211 field tag (which associates this field uniquely to its data description)
<structy extenis> "\ <structure>

<extenfts> = <n>| <m*n>| <*n> | <i*jt..>

where
<p> describes an n-tuple (with n = integer)
<m*n> describes a 2-D array of m rows and n columns
<*n> describes a repeating 2-D table with n columns
<{fjt..> describes a multi-D array with extents i, |, ...

Note that th¢ intent of <structure> is to provide the user with a concise description)of the repetition pattern of the subfields
within the field.

<order> ;= "0" | "O:" <tag>, a succinct statement of any intra- or inter-field ofdering requirements.
whgre O implies the order of the subfields is significant.

O: ftag>,... impties the order of the subfields is correlated\with the order of the subfields in the field pearing the
tag(s), <tag>, ... .

<field name> ::= the ISO/IEC 8211 field name corresponding to <tag>.

<field description> ::= the ISO/IEC 8211 data description for a field. The details of field description are given with B.2.
The present]tion diagram for ordered rooted frees’is:

<tree root>
-fr>-<subtree 1>

where * implies<subtree 2> or <subtree 3> but not both.

[
I
I
*-kr>-<subtree 2>
l
*-Kr>-<subtree 3>
|

Note 34 - NOTA BENE” In these representations, the preorder traversal sequence rule is: top down, right hand branch first. The parent of any
subtree is readjly apparent and the parent tags for f elds must comcude w:th the field descnpﬂon The traversal of the tree enc unters the repetition
factor, perhap: - e-fisidldescriptions and are
summarized in the above <structure> and <order> constructs

The above tree structures for each file define the order and structure of the data descriptive records {DDRs) and the order and
structure of the data records (DRs). Vertical and horizontal lines may be extended and spaces may be introduced into the text
for readability. To improve the legibility of the specifications for large exchanges, the description may be compartmentalized
into subtrees for reasons of clarity. The root of each subtree identifies its nodal position in its parent tree. The documentation
provided by this section may be placed as comments in the DFD file described in clause B.2 to yield a complete documenta-
tion of an exchange set.

NOTE 35 - Due to limitations of page space, except for the most trivial cases the data field descriptions will be disjoint from the tree structure and are
related to the tree by the field tag and, optionally, the field name.
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B.2 ISO/IEC 8211 data field description

This annex presents a method for the representation of ISO/IEC 8211 data description which is logically equivalent to the DDR
data description but which is human-readable. The data field description (DFD) form is easily prepared and maintained on a
simple editor and can automatically be converted to the DDR form for export or verification. Use of this form will greatly
reduce the effort of ISO/IEC 8211 file design.

The method comprises six constructs as follows:

a) File identification

b) Global default specification
c) DDR leader specification
d) One or more i

e) An INCLUDE construct
f) ALOCALc

This methodology provides an alternative statement of an ISO/IEC 8211 data description, which whén converted into an
ISO/IEC 8211 DOR may produce a data description which is non-conforming. In this event, the specifications ¢f clauses 5
through 7 shall take precedence.
This International [Standard does not provide specifications for processing a DFD into a DDR

NOTE 36 - A user may find it advantageous to develop the specifications for an exchange file set as a composite file, which after its completion is dis-
aggregated into the cpmponent files of the exchange set.

B.2.1 General spgcifications
The DFD is intengled as a free form human-readable, computer-parsable/format. The user is encouraged to use formatting
(layout of the definitions) to enhance readability. The specifications of this clause contribute to readable and parsdgble data de-

scriptions.

B.2.1.1 End of lin

14

End of line is a system specific sentinel indicating the end(of'a displayable line. Multiple occurrences of end of fine shall be
logically equivalent to a single occurrence. With the exception of the FOR and REPEAT constructs, and contifued quoted
strings, each congtruct shall begin on a new line and end on the same line.

B.2.1.2 White spdce

White space shalllbe any positive number, of SPACE or TAB characters. White space shall occur between adjacent terms and
values in a constrlct.

Within a Cartesial label construct, white space also includes end of line.
B.2.1.3 Commen

Comments shall lbe introduced by a hyphen and shall be terminated by end of line. A comment may occur anywhere except
within a quoted stfing.

B.2.1.4 Quoted strings

Quoted strings shall be used to represent tags, label names, field names and other textual quantities. Quoted strings shall be
delimited by the single quote character. A zero length quoted string shall be represented by two adjacent single quotes. An
end of line shall not occur in a quoted string. If the character "single quote" is required within a quoted string, it shall be repre-
sented by two adjacent single quotes, e.g., ‘Here"s one'.

The continuation of quoted strings to the next line is accomplished by closing the first segment of the string with a single
quote, and placing the appended string on the next line, optionally preceded by white space. For instance:

‘This is a string which is' - this comment does not affect anything
‘continued on another line’
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B.2.1.5 Notation

Generic terms and values are represented by a brief descriptive mnemonic within "<" and ">". Within an extent specification,
adjacent numeric values are separated by commas. The ellipis, "... " is used to signify repetition of the preceding element. The
optional presence of a construct is expressed by enclosing it in square brackets, i.e.,"[...]".

B.2.1.6 The INCLUDE construct

The INCLUDE construct has the following form:

INCLUDE ‘<system-specific-file-specification>'

The contents of the specified file shall be logically transferred into the DFD specification file at the location of the INCLUDE
construct.

NOTE 37 - The effect of the INCLUDE construct is equivalent to textually substituting the construct with the contents of the speLiﬁed file.
An inciuded file may not contain an INCLUDE construct.
B.2.1.7 Order of Constructs

The order of constructs shall be:

a) File idenfification - required
b) DDR leadler specifications - tag length required
c) Global d¢fauit specifications - interspersed as needed
d) Field Specifications - may be repeated
* Field tag - required

* Parent|tag

* Printaljle graphics

* Escap¢

* Array descriptor

* Formaf controls

* THEN
e) LOCAL donstructs - unspecified

A construct] except for the INCLUDE construct,shall not be imbedded within any other construct.

The order df the special fields 0...0 through.0...9, if present, is specified in 6.2.7 and the order of fields ih a level 3 file are
specified in[6.2.1.3 and 6.2.6.

B.2.2 File identification

This informption provides human-readable identification of the interchange system being defined. These v3lues are not to be
converted into DDR data description fields.

File identifigation includes the following forms:

<term> <value>
TITLE <filetitle>"
AUTHOR ‘<file-author>'
DATE '<file-date>'

NOTE 38 - This file title is not the external file title specified in the DDR.
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B.2.3 DDR leader specifications

............... yeeliitationis

This construct supplies the values for the DDR leader fields which contain global data descriptive information applicable to the
entire file. The LEADER construct shall reset all unspecified values to their original default vaiues including the globai defaults.

The canonical form of the DDR leader specification is:

LEADER
<term> <value>

END LEADER

where <term> and <value> are one or more entries from the following table:

{term> <value> RP Default Reference
TAG LENGTH 1-7 23 -- 52154
LEVEL 1243 5 2 6.1.1
VERSION o1 8 1 5213
FIORM ‘SPYBYb 4 SPACE 5246
INLINE EXTENSION CODE 'SPIE'IHTH 7 SPACE 6.4.2
APPLICATION INDICATOR 'SP'|'<any>' 9 SPACE 6.1.3
ESCAPE 'SPs010''<esc>' | 17-19 SPACEs 6.1.5

where
"<any>" is a user|selected character,
"<esc>" is a trungated ISO/IEC 8211 escape sequence or an ISO/IEC 10646 collection number, and
"SP" for FORM signifies the character form of the leader.

Example: The estape sequence: ESC 2/1 2/8 2/6 when truncated is encoded as '(&'.

The semantics of the values are specified in the referenced clause~ThHe TAG LENGTH which does not specify a default is re-
quired. The other cpnstructs are required only to change the default.

NOTE 39 - ISO 2022 ¢scape sequences, often interpreted as unsigned binary integers, are members of a graphics character set easily nepresented
by most editors and digplayed on many devices. ISO/IEC 10646 code Set coliections are designated by integers in the range of 0 to 999. [The octets of
ISO 2022 truncated egcape sequences and collection numbers may’be represented by a quoted string or decimal number respectively.

B.2.4 Global defaylt specification

The following consfructs provide default-values for the Field Controls field. They shall be apptlied from their point ¢f definition
until their redefinitign or the end of file:

<tgrm> <value> default clause
DHFAULT PARENT '<tag>' 0.1 6.21.3,B25
DHFAULT-PRINTABLE GRAPHICS '<ab>' " & 6424
DHFAULT)ESCAPE '<esc>' SPs 6.425 B25

where
<tag> is a Field Tag value
<ab> are the Printable Graphics characters
<esc> is a truncated escape sequence or collection number, see B.2.3.
B.2.5 Data field specifications
These constructs supply the information (see 6.3 and 6.4) necessary to form a DDR data description field. The constructs are
presented as a canonical form followed by several special cases of the canonical form, which are applicable to simple field
structures and formats. Field descriptions shall be supplied in the order they are to occur in the DDR.
The canonical form of the data field description is given below:
FIELD '<tag>' ‘'<field_name>' (see 5.2.2.1,6.3,6.4.3.1)

The DDR field name is optional and may be omitted.
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NOTE 40 - For the '0...0" tag, the field name shall be used to specify a default externai file title in the DDR file. The only additional field information that
may be required for this field is ESCAPE.

PARENT '<tag>' Default = DEFAULT PARENT

NOTE 41 - The parent tag information is used to construct the DDR list of tag pairs.

PRINTABLE GRAPHICS '<gb>' Default = DEFAULT PRINTABLE GRAPHICS
ESCAPE '<esc>' seeB.2.3 Default = DEFAULT ESCAPE

NOTE 42 - The presence of the preceding three constructs is optional. When one is omitted, the current giobal default shall take effect.

An array deécriptor construct comprising one or more of the following:
1) A structurp code:
STRUCTURE CODE  <d> (see 6.4.2)
where <¢> is the field structure code and the default is "0".
NOTE 43 - This construct is used only when the structure code can not be determined from a numeric déScriptor or a Cartesian label.
2) A numerid descriptor:
NUMERIC|DESCRIPTOR <ex1> <ex2>, ... (see 6.4.3.2.1)
where <gx1> <ex2>,... are the extents of the array.

NOTE 44 - Thip construct is used only when the structure code can not be determined from a Cartesian label. The extent information does not include
the dimension ¢f the array.

3) A Cartesign label:
FOR 'row]" ‘row2' ... BY ‘colt’ 'col2'... BY ... BY-‘page1' 'page?’ ... (see 6.4.3.2.4)

NOTE 45 - The 'BY's within the Cartesian label construct-are equivalent to the “*"s within the DDR Cartesian label. The whitgspaces between the
subfield labels pre equivalent to the "!"s of the DDR vector labels.

The REPEAT Construct:
The following construct specifiesthe\DDR hierarchical format controls:

REPEAT <fepeat-group> (see 6.4.3.3)
<m> <fmterm>

REPEAT <repeat-group>
<m> gfmterm>

END REPEAT
<m> <fmterm>

END REPEAT

where
<repeat-group> is
a) a repetition factor, or
b) "TO END", or
c) "BIT FIELD"
<m> is a repetition factor and <fmterm> is an elementary format term as described in 6.4.3.3.

There shall be only one <m> <fterm> pair per display line and when <m> is omitted the default value shall be one.
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REPEAT BIT FIELD (see 6.4.3.3 a))

This construct provides for the repetition of formats used with bit fields and shall introduce the supplemental paired parenthe-
ses into the format control string. The matching END REPEAT must be immediately before the END FIELD.

REPEAT TO END (see 6.4.3.3 a))
This construct provides for the repetition of a set of terminal format terms and inserts the appropriate paired parentheses at its
location in the format description and at the end of the format. The matching END REPEAT must be immediately before the
END FIELD.

NOTE 46 - The format generated is used to set the data type code (6.4.2.2) and under some circumstances an implementation may compress a for-
mat and eliminate unnecessary parentheses and terms. When format controls are optional (6.4.3.3) they may be omitted.

THEN (see 6.4.3.2.5)

NOTE 47 - The 'THEN' construct is equivalent to the "\\" characters in the DDR concatenated structure description, and if present shall be followed
by appropriate additignal field constructs, i.e., an array descriptor and a format control.

END FIELD
NOTE 48 - The 'ENI) FIELD' construct terminates the field description.
B.2.6 Special forms of field constructs

The following spdcial forms shall be recognized for fields in which there is a corféspondence between the array| elements of
the last vector label of the Cartesian label and the repeating format. They may be used in combination when appropriate.

B.2.6.1 Null first yector label
A repeating row table with a null first row vector label (see 6.4.3.2 4) takes the form:

FOR BY 'col{’ 'col2'... BY ... BY '‘page?' 'page2’ ...

B.2.6.2 CorrespoLdence of format and last vector label

The following forfn may be used for constructs.of 2-D, 1-D and 0-D structures. it may also be used for 2-D strugtures with a
null first vector label.

FOR 'row1’ 'row2' ... BY

'colt’ | <fmterm1>
'col2' | <fmterm2>

The following encpding rules shall apply:

1) The FOR shali|always be present and shail not occur on the line with the first fabel-format term.
2) There shall be onepairof fabet-format termr vatues perdisptay fine:

3) A null subfield label is encoded as a null string.

4) A null row vector label shall be encoded by omitting the row labels and including the "BY".

5) An n-tuple shall be encoded by omitting the row labels and the "BY".

B.2.6.3 Special DDR tagged fieids

The contents of the special DDR tagged fields, 0...2 and 0...3, (see 6.2.3-4) shall be provided by one of the special forms:

FIELD '0..2'
CONTENT ‘<special_field_contents>' see 6.2.3
END FIELD

FIELD '0...3'

ESCAPE ‘<control sequence>' see6.2.4
END FIELD
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where 'control sequence’ may be an I1SO 2022 announcer sequence or an ISO/IEC 10646 identification of features as specified
by the appropriate standard and encoded as quoted strings using the mnemonics of ISO/IEC 6429 to represent control
characters, e.g., 01/11 as 'ESC' and 09/11 as 'CSI".

B.2.7 Special constructs
This construct provides for the use of system dependent constructs in a manner which will not compromise the standard data
description constructs of this Annex. Any local construct shail begin with the text "LOCAL " and shall not be used to replace

any of the specified functions of this Annex. A system may ignore any local construct.

NOTE 49 - Examples of this construct to pass local processing information associated with a file to the export software might be:

LOCAL DROPPEDTEADER
LOCAL INPUT MODE 'a".

B.3 Examples of exchange set specification

The followirlg is an example of the data description methodology of this annex and explanatery comments fre included in the
text.

TITLE ‘Exemplar: ISO/IEC 8211 Revised Data Field Description'
AUTHOR ‘A. A. Brooks'
DATE '1992-06-20'

- The following are the specifications for the DR records:

- File: DDFPFD DEMO FiLE
- |-R—- Record: ISO/IEC 8211 data exempiar

- Record: ISO/IEC 8211 data exemplar

1 (1) RECID
1) - TEXT
EO 1) - CHARACTER

-0
- |F-R--

- |FR--

-

- |-R—- V0 {n) - VECTOR/CHARACTER

- |-R-- Vx (n) - Vector/CHARACTER

-1 |-R-|V1(6) VECTOR/IMPLICIT ROINT

- | |-R-|V6 (6) VECTOR/MIXED. DATA TYPES

- |
- |-R-- A0 (5*2) - CHARACTER ARRAY

- [-R—-{A1 (3*2) ARRAY/IMPLICIT POINT

- [-R—A6 (*2) ARRAYIMIXED DATA TYPES

- -R-JA7 (3*2) ARRAY/NUMERIC ARRAY DESCRIPTOR

- -R-- A8\().ARRAY/NUMERIC ARRAY DESC IN DR

- -R-- A9.(2\\2*3) CONCATENATED VECTORWARRAY

-The data description of this example is similar in part to that described in the example
-of annex E.5. Several default vaiues are explicitly declared for illustration and so are
-indicated by a comment. A few parameters, not used by this example are illustrated
-by annotated comments.

LEADER

TAG LENGTH 2 - required

LEVEL 3

VERSION 1 - same as default
FORM ‘b’

INLINE EXTENSION CODE v - same as defauit
APPLICATION INDICATOR " - same as default
ESCAPE ' - same as default

END LEADER
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DEFAULT PARENT ‘01 - same as default
DEFAULT PRINTABLE GRAPHICS & - same as default
- DEFAULT ESCAPE b - same as default but not applicable to this file

- The following field is the external file title field and provides a default external file title
FIELD '00' 'DDFDFD DEMO FILE - LEVEL 3'

END FIELD

- The following field is the ISO/IEC 8211 record identifier field

FIELD '01" 'RECID’ - field tag and field name

FOR
A - ISO/IEC 8211 record identification

END FIELD

- The following field is the DDR user application field

FIELD '02' - this DDR field has no field name
CONTENT 'IBOHEC 8211 - example' - defines field contents

(example of string continuation)’
END FIELD

- The remaining figlds are user data fields
FIELD 'TX" 'TEXT
PARENT '01'
FOR

A - elementary field without a label
END FIELD

FIELD 'EQ" 'CHARACTER'
PARENT '01'
FOR
redundant’ A - elementary.field with redundant label
END FIELD

FIELD 'VO' 'VEC[TOR/CHARACTER'
PARENT '01'
STRUCTURE CODE 1 - structure code in lieu of labels
REPEAT
A() - user delimiter, SPACE
END REPEAT
END FIELD

FIELD 'VX' 'Vectpr/CHARACTER'
PARENT '01'
STRUCTURE CODE 1
REPEAT 2 - nested format groups
REPEAT 3
2A(0) - user delimiter, SPACE
A(%) - user delimiter, %
END REPEAT
A7)
END REPEAT
END FIELD

FIELD 'V1' 'VECTOR/IMPLICIT POINT'

PARENT 'Vx'

FOR
int1"  I(4) - Cartesian label element & format term
int2"  i(4) - fixed length integer
'int 3' | - variable, default delimiter, (1/14)
int4' |
int5'  I(#) - variable, user delimiter, "#"
inté'  I(#)

END FIELD
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FIELD 'V6' 'VECTOR/MIXED DATA TYPES'
PARENT 'Vx'
PRINTABLE GRAPHICS "#%'

FOR
text ' A(4)
'int 1° 1(4)
‘text2' A
'int 2' i
‘fpi#' S(%)
'embf C
END FIELD

FIELD 'A0" 'CHARACTER ARRAY’

- non-default printing graphics

- default delimiter, (1/14)

- user delimiter, "%"

ISO/IEC 8211:1994(E)

PARENT ‘0
NUMERIC DESCRIPTOR 5,2
REPEAT
Al)
END REPEAT
END FIELD

FIELD 'A1'| 'ARRAY/IMPLICIT POINT'
PARENT 'AD’
FOR 'row 1''row 2' 'row 3' BY
'col 1' 1(4)
‘col 2/ i(4)
END FIELD

FIELD 'A6’'| 'ARRAY/MIXED DATA TYPES'
PARENT A(
FOR BY
‘col 1" A(4)
‘col 2'  1(4)
END FIELD

FIELD 'A7' | 'ARRAY/NUMERIC ARRAY DESC’
PARENT 'A{’
NUMERIC ESCRIPTOR 3,2
REPEAT
A(4)
1(4)
END REPEAT
END FIELD

FIELD 'A8'| 'ARRAY/NUMERIC ARRAY DESC IN DR’

PARENT ‘AT’
STRUCTURE CODE 2
REPEAT
I(4)
END REPEAT
END FIELD

- fixed extents

- SPACE used as delimiter

- with row labels

- no row labels

sno labels

- fixed extents

-no labels

- numeric descriptor will occur in data field

- The following field has a vector catenated to an array

FIELD 'Ag" 'CONCATENATED VECTORWARRAY'
PARENT ‘A7’
FOR ‘element 1" 'element 2'
REPEAT
A($)
I(5)
END REPEAT
THEN
NUMERIC DESCRIPTOR 2,3
REPEAT TO END
I(8)
END REPEAT
END FIELD

- a fixed size 2x3 array

- forces format repetition from here to end
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- The following are host system parameters used to control the

- export software. Only the term "LOCAL" is a standard construct.

LOCAL INPUT MODE 'C'

- LOCAL DROPPED LEADER 1 - not applicable to this example
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Annex C
(informative)

Informal Introduction to ISO/IEC 8211

ISO/IEC 8211 is an adaptation of ISO 2709 using its basic record structure and replacing its bibliographic data description by
a general purpose data description, removing the magnetic tape limitations and, in this version, introducing binary octet
counts.

In their simplest terms ISO/IEC 8211 constructs are divided into two groups:

1) Logical }cord and field constructs - Those necessary to reading an ISO/IEC 8211 logical record and,t6[the isolation of the
user datq fields in the receiving system. See clause 5.

2) Data degcription and identification constructs - Those necessary to the isolation of each user'subfield with its associated
descriptipn and identification. See clause 6 and Annex D.

The resuit is a two layer standard in which the reading of records and fields as strings,i$_quite independent of their interpreta-
tion as data description or data. The current document is organized in the same manner. This division ¢f constructs lends
itself not orIy to a quicker understanding but also to a better organization of implementation software. This pnnex provides the
user with ap informal explanation of the methodology.

The file or fecord import step is quite simple, the processing can be extremeély'reliable and is essential to a|l imptementations.
The disass¢mbly of fields into subfields is related to the complexity of the user's data and its data descripfion. Users need to

master only the complexity required to describe their data and not thé\(lisually) much greater complexity df the most general
ISO/IEC 82[11 application.

C.1 ISO/IHC 8211 File, logical record and field constructs
C.1.1 Media record constructs

ISO/IEC 82[11 File Schematics:

Sequentigi Media: I block ™1 | block 2 | block 3 | block 4 | block b |
Non-seqyential Media: [ sector 1 [ sector 5 | sector 3 | sector 4 | sectof2 ]
Logical Rcords: [ record 1(DDR) | record 2 ] record 3 [ record g4rnpan |

ISO/IEC 8211 files may be, transported by any means which preserves the integrity of the octet string|of the file or any
substring of the file requested by the receiver. When ISO/IEC 8211 logical records are written, blocked fand spanned, into
fixed-length| media records (blocks, sectors or packets), the unused portion of the last media record i to be filled with
CIRCUMFLEX characters, (5/14). This results in a file of fixed-length media records with the file terminatioiv' under the control

of ISO/IEC B211 and independent of the media, except for the trivial case where a system end-of-file signal is received while
trying to regd.adogical record. This practice minimiz e media including
packet transmission-and-places-minimal-demands-o

es the probability of any problems with current and fut

© g A-iREN

A host receiving system is only required to read a fixed length media record as the ISO/IEC 8211 software can, when
necessary, be responsible for the unblocking of logical records. This does not preclude a receiving system from reading the
variable-length logical records if it is able to do so.

C.1.2 Logical record constructs

Logical Record Construct Schematic:

| Record length (5) | Remaining octets ........... |

The ISO/IEC 8211 logical record is a trivial construct: a five octet record length followed by an octet string. The count includes
its own length. The last octet of the record is a field terminator. The record length, when added to the starting position of the
record, also points to the start of the next record and can be used to rapidly skip records or to produce a simple random
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access index to the logical records. ISO/IEC 8211 supports both character and binary representations of record length and
other octet counts. Long records in excess of 99 999 octets are supported.

C.1.3 Logical record structure

Logical Record Structure Schematic:

| Leader(24) | Directory ... | Field Area ... |

The ISO/IEC 8211 logical records comprise three constructs which serve to locate the fields within a logical record. These
constructs are:

1. The leader - Twenty four octets comprising fixed length subfields whose contents are necessary to reading the directory
entries and locating fields.

2. The directory - gomprising a variable number of fixed-length subfields, called directory entries, whose contents|are neces-
sary to identify gnd to locate a field.

3. The field area - omprising a variable number of variable-length fields whose identity, iocation and/length are dpscribed by
the directory entfies. The field contents need not be known to the importing system at this time: Ail' variable length fields are
followed by a fieJd terminator.

At the conceptual lpvel, all ISO/IEC 8211 logical records have these three constructs although there are two simplg variations
which will be discugsed later.

C.1.3.1 Leader (RR 0 - 23)

Leader Schematic:

Record Leader identifier(1) Version identifier(1) Base. address of | Directory
length(5) data(b) map(4)

Directory Map: Sizes of: | Field length | Field position | reserved [ Field tag |

NOTE 50 - RP is the gosition relative to the start of a field or record:

In addition to the record length described above (RP’0 - 4), a leader comprises four subfieids :
1. Leader ldentifier]- RP 6 - Indicates the variant of the logical records.

2. A version identifler - RP 8 - SPACE-=ISO/EC 8211:1985; "1" = this version.

3. Base Address off Data - RP 12%16 - Starting position of the field area = Number of octets in the leader and diregtory for the
specific record.

4. Directory Map - flescribes lengths of directory entry subfields,

RP 20 - Lengtipof Field Length Subfield
RP 21 - Length of Field Position Subfield,
RP 23 - Length of Field Tag Subfield.

Additional DDR leader subfields related to data description wiil be described later.
C.1.3.2 Directory

Directory Schematic:

[ Entry 1 [ Entry 2 | Entry 3 [ Entry4  TEntrys |

Directory Entry Schematic:

[ Field tag | Field length | Field position
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The directory has one directory entry for each field in the field area and is, by the field position, associated with a unique field.

Each entry comprises the following subfields:
1. Field tag - identifies the associated field
2. Field length - the octet count for the field

3. Field position

- relative to the Base Address of Data

The directory, being a variable length field, is terminated by a field terminator.

C.1.3.3 Field area

Field Area Schematic:

[ Field 1 # | Field 2 # |[Field3 # [Fieldd # | Field5 # |
The single fipld area starts immediately after the directory and contains one field for each entry in the'direct
contiguous gnd in the same order as the directory entries. Each field is terminated by a field terminator ("#").

bry. The fields are

The fields in the DDR, i.e., the first record, contain the ISO/IEC 8211 data descriptions and, in the DRs, they contain data.

Each direct

and thus allqws a receiving system to decode the data field. The field length and the fieid terminator allow an

C.1.4 File characteristics and processing

The above

constructs p
ISO/IEC 82
dependent o

1. The const]

entry, by its tag, provides a unique association of a Data Field in a DR with.a Data Descriptive

oncludes the essentials of the logical record constructs of an 4SO/IEC 8211 file. An under
rovides a basis for understanding of the two variants as well as the role of user data and d
1 files. The most important point is that the above consttucts, related to the basic impo
N the content of fields, i.e., the nature of the data or the data.description. The file has the followir

fucts are simple and totally defined by ISO/IEC 8214

2.
port, thes
exported f

. There is
informatiag

. Software,
import sh

ISO/IEC 821
the fields frd
system and,

1. get five og

2. get the remainder-of the logical record,

3. determine
subfields,

The values of parameters are dependent only on octet cgunts of the data fields and not on the nature o

e values should be computed by the exporting software from the octet counts and the control
les should be error free even if the field contents are in error.

bufficient redundancy to detect errors) i.e., inconsistent octet counts and field terminators, re
n, et cetera.

at this level, is simple and Should be totally reliable. Short of hardware errors or exceeding sg
uld be certain.

1 Record/Field Import)Aigorithm: The following algorithm carries out the fundamental import
m the media into the recipient's computer system. Any further processing is performed wit
strictly speakings.is not a part of the import step.

tets (on end, of file, stop), determine the record length,

the base address of data and entry map; determine the values in the size of tag, field length, an

Field in the DDR
integrity check.

standing of these
pta description in
t step, are NOT
g characteristics:

the data. On ex-
barameters of the

dundant directory
ftware array size,
tep; i.e., moving

in the recipient's

i field position

4. process ne

5. process th

Td-position), ifmone, goto 1

e corresponding field, goto 4.

The function "get" may be a variable octet READ or a subroutine which unblocks octets from the fixed-length media records.

The above algorithm can be implemented in most high level languages by a very simple program. The following example
implements the algorithm for the character mode octet controls using Fortran.

CHARACTER A*32767, FMT*9, TAG*7
OPEN(1, FILE='DDF’, STATUS='0OLD’, FORM='BINARY")
OPEN(2, FILE='IMPORT')

100 READ(1, END=300) A(1:5)
READ(A(1:5), '(I5), ERR=300) NA
READ(1) A(6:NA)
READ(A(13:24), ¥(15,3X,211,1X,11)') IB,NL,NP,NT

43


https://iecnorm.com/api/?name=8fad8b6233b667fb9ab84f462fff4718

ISO/IEC 8211:1994(E)

FMT="(A I"/CHAR(NL+48)// /ICHAR(NP+48)//'y

1D=25

200 READ(A(ID:I

D+NT+NL+NP-1), FMT) TAG(1:NT), LF, IF

WRITE(2, (A, 1X,15,1X,A)) TAG(1:NT), LF, A(IB+IF+1:IB+IF+LF)
ID=ID+NT+NL+NP

IF (ID.LT.IB)
GOTO 100

300 END
Where the undeci

NA
B
NL
NP
NT
ID

The OPEN comm

C.1.5 Variant logjcal records

The variants of |

1. Enabling very ipbng records.

2. Reducing unne
C.1.5.1 Long ISO

In the character n
binary mode limit

GOTO 200

ared INTEGER variables are:

© ISO/IEC

the record length

the base address of data

the size of the field length field
the size of the position field
the size of the field tag field
the index to a directory entry

nd for the DDF file may require variation for some hosts.

/IEC 8211 logical records serve two purposes:

ded overhead.
IEC 8211 records

node, the maximum record length that may be recorded in the record length subfield is 99,999
is much higher.) For longer records, this subfield is set to 0 and the import software must em

octets. (The
ploy a slight

variation in the import logic, i.e., rather than getting the entire record at one time, get the leader and directory and then get

each field from ti
array size require

C.1.5.2 Fixed-forn

ISO/EC 8211 fil
identical. In order

e On export, plac
Place an"R"in R

the normal manng¢

e On import wher
catenate it to the

e medium as the algorithm steps through the directory entries. This logic can also be used t
i to read smailer records in a very smhall computer.

hats - repeating leaders and directories
bs derived from very regular source data may have data records in which the DR leader/di

to conserve space, ISQ/IEC 8211 permits the following:

P 6 of this record.” For the remaining data records, write only the data area into the file, terminat
B

sensing the "R", retain the leader/directory and for the subsequent records, get only the data a
etained leader/directory.

b reduce the

ectories are

e a "D" in RP 6 of each data record until reaching the first data record having the repetitious ieager/directory.

ng the file in

rea and con-

C.1.6 ISO/IEC 82

11 End-of-data conditions

At end-of-data, software processing ISO/IEC 8211 files experiences a system generated end-of-file or encounters a circumflex

in the first illegal |

1) LDR RP 4 in fil
2) The end of the

ocation. These locations are at:

es with all leaders present (LDR RP 6 ="D"),
first unused data field in files with dropped leader/directories (LDR RP 6 = "R").

Testing for these conditions is simple and can be confirmed, if desired, by testing for circumfiex from the end of the media
record back to the end of the last used ISO/IEC 8211 field. Detection of end-of-data is media independent, reasonably robust
in cases of improper padding and does not require the double processing necessary to place a record count in the first record
or establish some other anticipatory signal.
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C.1.7 Summary of the logical record and field constructs

Even with the two variants, ISO/IEC 8211 files retain the desirable simple characteristics described in C.1.4. Export and
import should have a high degree of reliability. Obviously, the user can mismatch a file and software at the host system level
but these events are beyond the scope of a standard.

C.2 Data description and identification

The second component of the ISO/IEC 8211 transport model comprises data description and data identification. In order to
focus attention on the model, only the general constructs of data description will be discussed in this annex with details
presented in annexes D, Eand F.

C.2.1 Components of data description

In its most general form, in addition to data identification, ISO/IEC 8211 data description has two componerts:

1) the desciliption of subfields which have data type and data extent, and
2) the desciiption of fields which may have internal structure and inter-field structure.

A data field|consisting of subfields having the same data description can be said to have a data type, i.e., that of its subfields.
A portion of each data descriptive field, i.e., the field controls, is devoted to a synopsis of the data descrigtion and for some
simple desdriptions is all that is necessary.

ISO/IEC 82[11 data description comprises the following:
C.2.1.1 Datp extent

At the subfigld level, data subfield extent can be either fixed or variable~For a fixed extent a subfield width i$ given in the DDR
format contfols and for a variable extent the end of a subfield is detefmined by the presence of a subfield delimiter in the data
field, which [is specified in the format controls for the field.
C.2.1.2 Datg position

At the subfield level, the position of each subfield is determined from the subfield extents by simultaneolsly traversing the
data field and the data description. If all the subfieldsihave the same fixed width the position of the i-th subfield can be com-
puted witholit traversing the preceding subfields.

C.2.1.3 Data structure

Data structyre is a characteristic of a fiéld)indicated in the DDR field controls with further details supplied by an array descrip-
tor. The tabpl form of the array descriptor is closely related to the identification of subfields. Elementary ddta items, n-tuples,

multi-dimengional arrays and setsiare accommodated. The arrays may be regular or irreqular. Instances of unlabeled arrays
may have \Eriable dimension_and extents throughout a file. Uniabelled linear structures, e.g., sets, lists, fan have an inde-
terminate niimber of items.

Special arrgys such as diagonal matrices, triangular matrices, et cetera need to be transferred as an gpplication-specific
structure.

C214 DatT type-and syntax

Data type and its implied syntax is specified in the format controls in the DDR. Both character and binary representations are
accommodated: five character mode data types, bit strings and five binary data types each with several precisions.

Extended character sets may be defined on a filewise or fieldwise basis with provision for inline sets. 1SO 2022 and ISO/EC
10646 methods are accommodated.

C.2.1.5 Intra-field tree structure

ISO/IEC 8211 supports an ordered, rooted tree structure in which the nodes are the data fields. The tree structure is described
by the preorder traversal sequence and the parent-offspring binary relation or by left- and right- hand links. For most trees the
overhead is negligible. The data trees can have repeating and missing subtrees. See annex F.

Except for inter-field tree structure, the data description of one field is independent of other fields and the data descriptions

reside in the DDR quite independently of the data fields in the DRs. This makes it feasible to assimilate the data descriptions
prior to data field processing converting it to more effective forms if desired and retaining it for future use if desired.
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Data identification at the field level consists of the ubiquitous field tag and an optional field name.

ISO/EC

At the subfield level, data items may be identified by labels (which also contribute to structure definition). Only regular struc-
tures, those whose instances have constant dimension and extents, can be labelled. This is a logical constraint, not an
ISO/IEC 8211 constraint; it is not possible to @ priori enumerate labels for an indeterminate number of items. The labeling of
muiti-dimensional structures employs a Cartesian cross product, limiting the identification to rectangular structures.

There are quasi-regular structures which can be partially, but meaningfully, identified. The 2-d exampie of this form is a rec-
tangular array with indeterminate repetition of the unlabelled rows (a table). Higher dimensioned structures have analogous

forms.

ISO/IEC 8211 also
C.2.2.1 Applicatior]

The data descripti
identification of fie
The ISO/IEC 8211
subfield semantics
annex B.

C.3 File and rec

Other than placing
fields make a usq
designers who car
and to define the ¢
for even complex €

C.4 Binary diredtories

Binary mode direc
tation of selected
increased efficienc

1. Except for very
compared to theg

2. Several computs
3. Direct access in

Binary mode direc
use.

supports the labelling of concatenated regular structures.
semantics
bn capabilities of ISO/NIEC 8211 relieve the application of considerable documentation of data

data description can be expressed in a convenient one tag/subfield per line format which
and other comments. This format can be converted automatically into the’data descriptive fiel

brd contents

the data description in the DDR and the data in the DRs,-ISO/IEC 8211 does not attempt to
r's record nor what records make a file. These are strongly application dependent and left
define the content of each file by itemizing the records in order with proper attention to repet
bntent of each record by itemizing the field tags in a similar manner. A simple tree diagram usu
xchanges. An application interchange standard can add specifications as needed.

ories introduce no new concepts, only, a different representation, and were intended to facilitatq
data from large files on large direct access devices. They can also reduce the storage over|
y may be more anticipated thaneal for three reasons:

slow processors and very big directories, the directory processing time for the character ma
read time.

ers do not store integers in the standard binary forms used.
Hices can be-gonstructed to eliminate much of the need for repetitive directory processing.

ories should probably be used only where a distribution project can be assured of the nature

syntax. The

ds and subfields enables the application to uniquely associate the application semantics with a data item.

can include
d form. See

define what
to the file
tion factors
ally suffices

the impor-
head. Their

de is small

of the data
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Annex D
(informative)

Introduction to ISO/IEC 8211 Data Description

This annex contains an informal introduction to ISO/IEC 8211 data description.

D.1 Data description - user data

ISO/IEC 8211 data description is mainly concerned with the interior of the user's data field and its complexity varies
considerably with the interchange file level and the application. The following are guidelines for the beginner:

You must fulfill: Sublauses 6.1.1 and 6.1.4.

If you do nof{have: You can/may skip:

1) Bxtended coded character sets (1) Subclauses 6.1.2,6.1.5, 6.24

2) Application specifics (1) Subclause 6.1.3,6.2.3

3) Ordered, rooted tree structure (1) Subclause 6.2.1.3
Hxternal file title Subclause 6.2.1

4) Gomplex fields or bit fields Subclause 6.4.3.3
Arrays Subclause 6.4.3.2764.4
Uabels Subclause 6.4.3.2

5) Jubfields Subclauses 64

Some of the above are frequently not needed.

If you do nofl have any of these, then you have a level (T)file; the data are strings requiring no description beyond that given in
the directory|entry (tag, length, position) and perhaps an optional field name. Mastering data description in the reverse of the
above order pimplifies the task.

D.2 Consistency of data description and data - validation

Although the processing of data deseription and identification is not as fooiproof as that of the logical reqord structure, an
exporter in ppssession of complete)ISO/IEC 8211 software can validate an interchange file verifying that the data description
is syntactically correct and semantically consistent. The syntactic consistency of the data description and thel data can also be
automatically validated. The\data can be in error, outside of reasonable ranges or semantically wrong but these questions are
in the realm pf the application, not a general purpose interchange standard.

D.2.1 Complexity of data description

Simple user pata requires only simple data description. Conversely, complex user data requires complex dafa description and
an interchan mﬁmmmmmln facility is com-

plex albeit well defined. The user need master only that portion suited to their data. Data description is a tool and like most
tools requires some dexterity on the part of the user. There appears to be no easy remedy for the file designer. This section in-
troduces data description by level of complexity and not with exhaustive detail.

ISO/IEC 8211 permits the use of character sets other than BCS. The use of these sets appears complex to the non-user. They
are also of little interest to the non-user who need only place SPACEs in DDR RP 7 and 17-19 to avoid them. This is
discussed in detail in Subclause D.8.

Short of intra-record tree structure, which is a deferred topic, data description is located in the first record of the file, the Data
Descriptive Record (DDR). The DDR must contain, in its directory, one and only one instance of each tag that is in the
subsequent Data Records (DRs). As described earlier, each tag in a directory is associated with one and only one field in the
field area. In the DDR, this field contains an appropriate data description. Since each data field of the DRs is uniquely asso-
ciated with one of these tags in its directory, there is a unique association of a data field with its data description. The ISO/IEC
8211 tag in a directory entry is a unique identifier of both a data descriptive field in the DDR and an associated user data field
in the DRs. It is the key to ISO/IEC 8211 subfield processing.
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D.2.2 Level 1 data description

© ISO/IEC

The data fields of a level one interchange file contain octet strings of user data and the data description is a simple field name.
Thus at level 1 the simplest ISO/IEC 8211 data description is nothing but the field tag serving as an identifier and the most
complex data description is a field name. ISO/IEC 8211 "knows" nothing about the user data string except where it is and how
long it is. Any bit pattern is allowed and obviously all manner of application defined syntax and structure can exist in the string
but it is undefined by the data description. In fact, the data string can have all the characteristics of a composite ISO/IEC 8211

field and this is still unknown to the level 1 data description.

This has one very useful capability, a very complex application data string can be easily transported in a level 1 ISO/IEC 8211
file. Also a faulty data description need not stop the basic import process as it can be independent of the data description.

D.2.3 Level 2 and 3 data description

The data fields offevel 2 and level 3 interchange files comprise subfields which require subfield data description,

.g., extents,

data types, data structures, and subfield identification. Data type and data structure can be separable or ‘rélated; data iden-

tification and datd structure are likewise related; subfield extents may be fixed or variable or both. Yet even th
complex topic car] be addressed in increasing order of complexity. The several facets of data description-are liste

subtopics in order|of increasing complexity:

Subfield extents] - separable
Fixed
Variable

System delinjiter
User delimitefs

Data types - sepprable, many straight forward choices
Homogeneous]fields - all subfields the same data type
Character representation
Text
Numeric
integer
Real
Exponential
Logical
Binary repregentation
Unstructured bit field
Structured|bit field

Elementary [data/items

s potentially
H below with

Linear struc —Te,
2-D Structures - i.e., rectangular arrays
n-D Structures
Quasi-regular Structures
Repeating "row" tables
Concatenated regular structures
irregular structures - loose associations, indefinite size
Ordered sets, lists
Unordered clusters

Identification
Fields - Field name same as level 1
Subfields - related to structure
No identification (i.e, labels)
Subscripts - related to structure
Labels - related to structure
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Simple labels
Vector labels

Cartesian labels
Compound Cartesian labels

The above appears overwheiming but the foliowing comments reduce it to a reasonable level:

1
2. Extents a
3

. On import, good software "knows" what to do.

nd data types are separable and basically simple.

trivial addition.

4.

. Most data is no more complicated than an n-tuple which is easily described. The most used variant, i.e., a 2-D array, is a

Most of the difficult questions of data description are questions of efficiency and of concern only for files containing large

numbers of a particular data field. In a large interchange there are usually no more than a few such field types.

D.3 Data d

The followin
most users.

escription constructs

g presents the constructs of data description limiting the scope to the most useful forms which

D.3.1 Subfield extents

The choices
delimiter is

There is onl
fixed length

D.3.2 Data

Most data i

here are quite simple: the data is either fixed length or it is not. if the-subfield is variable leng
easy: use the system default, UT, or a printable character which is not.in-the data.

y one efficiency concern: use fixed length if possible; it may be desirable to place “nearly fixed
subfield.

ypes

will meet needs of

th, the choice of a

ength" data into a

clearly of one type or another although numbers can Sometimes be placed in alternate type subfields. The foliow-

ing simple duidelines suffice:

1. Use binafy forms for large volumes of data (efficiency):

2. Data typg character is always valid but may requireapplication specification.

3. Do not place composite integers (e.g., date, YYYYMMDD) into integer subfields; use more subfields or type it as text.
4. Make usi3 of format repetition rules.

5. Data typgs can be mixed in a field.

6. The data type of homogeneous fields,can-be stipulated in the field controls, RP 1.
7. Delimited| homogeneous fields, except-bit fields, do not require formats.

D.3.3 Field fjdentification

As in level 1| files, field identification is a simple text string, i.e., Field Name.

D.3.4 Data structurewithout subfield identification

Data structyre without subfield identification is most applicable to arrays containing numbers but not

pstricted to them.

Storage ord

br and derived subscripts are the only identification of subfields. The following guidelines suffice:

1. Indicate the dimensionality of the structure in the field controls, RP 0 (0 = 0-D; 1 = 1-D; 2 = muliti-dimensional).

2. Dimension and extents

Zero and one dimension - nothing required, field exhaustion determines the number of data items. Field length must be
correct. Use this form for sets (ordered and unordered), lists, clusters and n-tupies with application identified items.

Multi- Dimensional - use the numeric array descriptor. Field length must (always) be correct. Use for matrices, etc.

3. If possible, do not use the variable dimension/extent feature.
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D.3.5 Data structure with subfield identification

The ISO/MEC 8211 subfield identification is aiso used to determine the dimension and extents of structured arrays. Only
regular and quasi-regular structures can be labelled. Reguiar structures have fixed dimension and fixed extents. Quasi-regular
structure (tables with repeating rows) have all but the first extent fixed; this extent is not labeled. There is no a priori way to
determine the fixed number of labels to supply for a varying extent. The following guidelines will suffice for a lot of user data
descriptions:

1. Indicate the dimensionality of the structure in the field controls, RP 0 (0 = 0-D; 1 = 1-d; 2 = multi-dimensicnal).

2. Elementary data items - a label is redundant and may be omitted.

3. N-tuples - use a simple label for each data item.

4. 2-D Arrays - use|a Cartesian label comprising a "row" vector label and a "column" vector label. One row label\for each row;
one column labgi for each column. Note that the identifying labels of the data items are the terms in thelexpansion of the
Cartesian label, hot the terms in the Cartesian label itself.

5. Higher dimensiop arrays - these are an extension of the above which are seldom used; defer its stGdy until you nped it.

6. Repeating row afrays - these have an unlabeled repeating "row"; merely use a null row vector\label. Do not drop the ™" as it
is needed to determine the dimension. This form may also be used to reduce the overhead“associated with a fafge number
of n-tuples. This| conversion requires an "*" before the first label and a "2" in the structure code. Row labels may also be
provided as the first data item of a row.

7. Compound regular structures - these are concatenations of regular structures; con¢atenate their labels (Cartesiap, vector or
simple) in the sgme order with "\\"s as delimiters. You can still have a null\fow vector but only one of them/[ in the last
structure. The miost common concatenated structure is an n-tuple plus a 2-D.structure.

D.4 Large appligation data structures

Applications may have truly large application data structures, e.g.,\several million n-tuples, which are unreasonably large for a
single field or record. (ISO/IEC 8211 fields and records can be s large as 1010-1 octets long.) In this circumstange allow the
application data structure to span several ISO/IEC 8211 fields-or records in order that the demands on the receivers computer
will be reasonable.| The common tag will allow the userto re-associate the n-tuples as needed. Any modern computer, even
"small" ones should be able to process fields and records’of 32 000 octets. Above this value, inefficiencies may ocdur.

There are large extremely regular data sets, e g.,\uhcompressed, non-run-encoded raster data, for which there is [little justifi-
cation for converting to ISO/IEC 8211 even though it can be easily done and the adjoint information describing sudgh a file is a
proper candidate.

D.5 Intra-record ftree structures

simple structure cap be obtainéd by ordering. It is aiso true that as more data originates from relational environments, there is
less need. Further, [for instances of trees which are fixed in structure, an n-tuple can replace the tree. Lastly remenjbering that
the network, tree and relational data models are logical equivalents. The receiver's point of view will be determineq by the na-
ture of their software.

ISO/IEC 8211 having almost no_coenstraints on level 1 and 2 tag and field orders, has much less need to use tree i}wuctures as

Having given several caveats, it is true that many application problems do have hierarchical or ordered, rooted tree structures
innately connected with them. For these the tree structure is quite appropriate and is not to be avoided. To create an ISO/IEC
8211 tree structure, it is only necessary to do two simple things for most trees:

1) Supply the list of tag pairs in the 0...0 field after the file title.

2) Order the tag and fields of both the DDR and DR in the same order as the preorder traversal sequence.

For trees in which tags and fields are their own offspring, it is necessary to use the left- and right-hand branches to avoid
ambiguities. This is discussed in more detail in annex F.

D.6 Coded character set extensions

If at present you are not sending or receiving extended character sets there will be no requirement for this facility in ISO/IEC
8211. You can ignore it if you put SPACEs in DDR RP 7 and RP 17-19.
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Extended character sets have little to do with the export or import of user data and a lot to do with how it is interpreted, espe-
cially, how it is displayed. A fully formed user data string containing extended sets can be placed in a field by the sender and
taken out again by the receiver and this should be transparent to ISO/IEC 8211 software.

If you are using extended character sets, you probably know enough about ESC sequences and HOP sequences to use the
ISO/IEC 8211 facilities after a little study. If not, you are referred to ISO 2022 and ISO/IEC 10646. This topic is beyond the
scope of this annex.
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Annex E
(informative)

Examples of Data Description
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This annex contains several examples of data descriptive fields and the corresponding data fields. An ISO/IEC 8211 file can
be read by humans only with great difficulty. These examples are presented as ISO/IEC 8211 fields, extracted from the
ISO/IEC 8211 file but still associated with their identifying tag and octet count. Each tagged field is depicted in the following
input record format:

tag

where the humbe

ctet_Tount—fiefd _string

of SPACEs between record elements is immaterial but the number of SPACEs in the data-is

octet count. The fleld terminators which must occur at the end of each field are not shown.

Throughout the ey

data descriptions,

- Fig
& -Suy

The examples ardg illustrated by DDF records and, if restored to a DOF, the collected data descriptions and data ¢
example of the DDR leader and external file title field showing values in the applicable subfieldy

legitimate file. An
The comments in

The data descript

1) Six bytes of cg

a)RP - 1
b) RP - 2
c)RP - 3.4
d)RP -5
e)RP -6

2) An optional fiel

3} An optional veq

4) A format descr
those fields co

The examples presented include fixed-width subfields and variable width subfields using both standard delimite

RP 4, 5, have been substituted:

id terminator character,
bfield delimiter character.

Cluded in the data are a part of the explanation of the examples.
on for fields at level 2 consists of:
ntrols (nine if a fieldwise escape sequence is present):

data structure code

data type code

ancillary data type parameters for bit-field

printing graphic for the field terminator, FT

printing graphic for the unit terminator, UT

d name terminated by UT.

tor or Cartesian label ferminated by UT.

taining mixed datatypes, fixed-width subfields, user delimiters and bit subfields .

selected delimiterp. They.are“described by formats where applicable.

E.1 Leader and file'title field

amples; the true system delimiters, UT and FT, are unprintable and the printable Characters, sp

ritical to the

ecified in the

vould form a
is included.

bing the subfield data type, subfield width or its delimiters. The format is optional for many fielis except for

rs and user-

This example shows the prototype of a DDR leader with the user supplied values in place and the file control field for a level 2

DDF.

DDR RP 5 contains a "2" and DDR RP 10-11 contains an "06". The V character represents a SPACE in the following example.

000002LVVV0600000VVV1102

00

52

24 0000;&DDF Examples File;


https://iecnorm.com/api/?name=8fad8b6233b667fb9ab84f462fff4718

© ISO/IEC ISO/IEC

E.2 Examples of formats

E.2.1 Elementary data fields

8211:1994(E)

Elementary data fields contain a single data item of any data type. The data structure and data type are given in the field con-
trols of the data description and, except for bit fields, a format is not needed. The allowed elementary data fields and their data

descriptions are:

0000;&Recid&&;
0000; 8 Text&&:
0000;&Character&&;
0100;&Implicit Point&&;
0200,&Explicit Point&&:

01 14
™ 13
EO 18
E1 23
E2 23
E3 30
E4 34
ES 25
NOTE - 51

Example data fields are:

01 5
EO 59
E1 5
E2 6
E3 11

E4 9
ES 2
E.2.2 Linea

[he fields with tags 01 and TX occur in several of the examples without further definition.

0300;,&Scaled Expiicit Point&&:;
0400, &Character Mode Bit String&&;
0500;8Bit Field&&(B(12));

00001

Each field of this record contains an elementary data item.
12345

54.321

0.314159E+1

101100111

qw

structures

ISO/EC 82[11 vector data fields contain linear data structures which may be of a single data type or mixgd data types. The

data structure and data type (except for mixed) are givenlin the field controls of the data description and th
except for those fields which contain mixed data types, fixed-width subfields, user selected delimiters an
example, edch field contains fixed-width and delimited subfields and a format is used to convey the subfield

The ISO/IE
have mixed

their data dg

Vo 31
Al 6
V2 46
V3 53
\'Z: 57
V5 32
V6 54
Example d
01 5
VO 59
Al 25
V2 31
V3 51
\Z 26
V5 4
' 33

C 8211 vector data structure is used to interchange: a) a mathematical numeric vector, b) a
data types and c) an unordered’set of data items of indeterminate number. The allowed vec
bscriptions are:

1000;&Vector/Character&&(A( ));

1100;&Vector/Implicit Point&&(21(4),2!,21(#));
1200;&Vector/Explicit Point&&(2R(5),2R,2R(@));
1300;&Vector/Scaled Explicit Point&&(2S(8),2S,2S(3));
1400;&Vecttor/Character Mode Bit String&&(2C(3),2C,2C(%)),
1500;&Vector/Bit Field&&(7B(4));

1600;&Vector/Mixed Data Types&&(A(4),1(4),A,1,5(%),C);

ata\fields are:

format is optional
bit fields. In this
description.

r—tuple which may
or data types and

00002

Each field of this record contains a vector data structure.
43218765234&765&9867#2638
36.4357.8333.484.786&3.56@8.965

123.4E+2234 5E-33.254E+184.556E+2&345 1E-2$34.56E-4
1010101100&10101&1001%1111

asdf

TEXT1234moretext&432&1.78E-1%1101

E.2.3 Multi-dimensioned arrays

The array structure type is used to interchange data structures of two or more dimensions containing a single data type or
mixed data types. The format requirement is the same as for vector fields. Some form of dimension and extent description is
required. Only the unlabelled fixed- and variable-dimension/extent forms are illustrated in this example. The fixed numeric
descriptors are in the DDR label field. For the variable dimension/extent array (AV), the numeric descriptor is in the data field.

53


https://iecnorm.com/api/?name=8fad8b6233b667fb9ab84f462fff4718

ISO/IEC 8211:1994(E) ©

Appropriate data description fields are:

AD
A1
A2
A3
A4
A5
A8
AV

35
40
40
47
51
39
47
51

2000;
2100;
2200;
2300;
2400;
2500;
2600;
2600;

&Array/Character&2,5,2&(A( ));

&Array/tmplicit Point&2,3,2&(1(4));
&Array/Explicit Point&2,2,3&(R(3));
&Array/Scaled Explicit Point&2,2,2&(S(6)),
&Array Character Mode Bit String&2,3,2&(C(3));
&Array/Bit Field&3,2,2,3&(12B(4)),
&Array/Mixed Data Types&2,4,28(A(4),1(4))
&Variable Array/Mixed Data Types&&(A(4),1(4));

Example data fields are:

01

AQ
A1

A2
A3
A4
Ab
A6
AV
AV
AV

5
59
24
18
24
18

6
32
38
38
40

ISO/NEC

0000

Eachlfield of this record contains an array data structure.
1234$6789012345614829342

1.12.23.34.45.56.6

0.1E412.3E-44 4E-25.5E+3

101010110001011110

zxevhin

TEST[2345CASEB543NEXT8765LINE7954
2848P8&TEST2345CASESS43NEXT8765LINET954

2828
3&28&

E.3 Examples ol

This subclause prg
fields are contiguo
chosen so the bit fields plus any zerofill are ASCH characters and can be printed.

Varying-length bit
turn by the bitfield
field data, only the

Appropriate data ¢

B1
B2
B3
B4
B5
B6
B7
B8

36
47
36
36
39
39
40
47

0500
1500
1600
1600
1600
1600;
1500;
1600;

Example data field

01 5
X 37
X 58
> 57
™ 52
™ 54
X 44
01 5
B1 4
B2 3
B3 5
B4 5
BS 15
B6 19
B7 10
B8 12

54

&TEST2345CASEG543NEXT8765LINE7954
P&28&TEST2345CASEGS43NEXTB765LINE7954

bit fields

vides several examples of bit subfields including variabledength bit subfields. Adjacent, fixed-wi
s without intervening zerofill. The last subfield has, zerofiil to complete the octet. The exampleg

subfields have a one octet count specifying the-length of the adjacent bit count field (in digits)
subfield length.
escription fields are:

&Elementary Bit Field&&(B(30)):

&Vector Bitfield&&(B(10),B(3),B(6),B(1)),
&Mixed Bit Field&&(B(13),A(3));

&Mixed Bit Field&&(A(3},B(13))

&Mixed Bit Field&&(3(B(13),A(3)));

&Mixed Bit Field&&{3(B(13),A(#))).

&Two Varying Bit Subfields&&(2(B)),
&Varying/Mixed Bit Field&Blis!CHars&(B,A),

S are:

dth bit sub-
have been

followed in

data itseif. The next subfield starts on an ogtéet boundary. ISO/IEC 8211 does not define the mdaning of bit

0001

These Records Exemplify Bit Subfields

These Fields Contain Several Combinations Of Bit Fields In
Combination With Other Types. These Bit Flelds Have Been
Chosen To Enable Display And Are Input As Lower Case
Characters. Varying Length Bit Subfields Are Preceded

By A Bit Count As Delimiters Cannot Be Used.

<End of DDF record>

00012

qwer
asd

zxCHR

CHRcev
Ui123JK456nm789
ad@123#cg45#mie574#
19gw217asd
215fgQWERTYz
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E.4 Examples of binary forms
The following are examples of data descriptions for some binary forms.
Appropriate data description fields are:

b1 31 0512;&Elementary Binary Form&g, (2 octet, unsigned integer)
b2 28 1524;&Vector Binary Form&g; (4 octet, signed integer)
b3 43 1600;&Mixed Binary Forms&(B22,B24,B34,B48);

b4 32 2544 Array/Real Floating&2,3,4&;

b5 49 2600,&Array/Mixed Real Floating&2,4,3&(2B44,B48);

b6 56 1600,&Vector/Mixed Data Types&integer1!words&(B11, A(#));

The applicabfle data fields follow using printable, lower case characters to simulate binary patterns and suggest subfield con-
tents.

b1 2 |ui
b2 16 |sin1sin2sin3sind
b3 8 |sisintrifxrealfitg

b4 48 |r1ciric2ric3ricar2ce1r2c2r2c3r2¢4r3¢1r3¢2r3¢3r3cd
b5 64 |ric1ric2ric3tongr2cir2c2r2e3longr3c1r3c2r3c3longracirdc2ric3long
b6 28 [ione-octet, unsigned integer#

E.5 Examples of subfield labelling

This subclaupe deals with labels both as subfield identifiers and array difmension/extent descriptors. Labels|are optionat and
can be applied only to those data structures which are of definite and\fixed-extents. The exception to this|is the array with
indefinitely rgpeating rows without “row" labels for which the columns{or higher dimensioned cross section} can be labelied.
Thus, "vectotts” which represent instances of sets of varying numbers of items cannot be tabeled nor can intances of arrays
having varia{le dimensions/extents be labeled. The label of theonly subfield in a field containing a single| elementary data
item is alwayp redundant; however it is permitted.

E.5.1 Redundant elementary field label

The label of the only subfield of an elementary field.is redundant if present.
Appropriate fata description fields are:

el 33 |0000,&Character&redundantlabel&;

Example datg fields are:

01 5 [00021
>
el 59 [Each field-efithis record contains an elementary data item.

E.5.2 Vector|labels

The subfield . S = separated by a "!".
Any characters except "!", "*" and "\\" may be used but good practlce would dlctate graphlcs characters The number and se-

quence of subfield labels shou!d agree with the number and sequence of the subfield data items they identify. A subfield label
can be null (i.e., "I'").

Appropriate data description fields are:
v0 31 1000;&Vector/Character&&(A( )); (There are no labels.)

vi 81 1100;&Vector/implicit Point& int 1lint 2lint 3tint 4lint 5tint 6&(21(4),21,21(#));
v6 88 1600;&Vector/Mixed Data Types& text 1lint 1ltext 2lint !fp#lcmbf&(A(4),1(4),A,1,5(%),C);
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