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Foreword 
IS0 (the International Organization for standardization) is a worldwide federation of 
national standards bodies (IS0 member bodies). The work of preparing International 
Standards is normally carried out through IS0 technical committees. Each member 
body interested in a subject for which a technical committee has been established has 
the right to be represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the IS0  Council. They are approved in accordance with IS0 procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard IS0  821 1 was prepared by Technical Committee ISO/TC 97, 
information processing systems. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
latest edition, unless otherwise stated. 

0 international Organization for Standardization, 1985 0 

Printed in Switzerland 
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INTERNATIONAL STANDARD IS0 8211-1985 (E) 

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

O 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, inde- 
pendent of make. Data structures required to be interchanged 
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, if possible, all 
information necessary to successfully recreate the structure in 
the target system should be contained within the information 
transported on the medium. 

To meet these needs this International Standard specifies 
medium-independent and system-independent file and data 
record formats for the interchange of information between 
computer systems. This International Standard is intended for 
use with physical recorded media as well as with communica- 
tions media. The contents in the user data structure can be of 
any internationally recognized character set and coding and are 
interchanged in a transparent fashion. The intermediate struc- 
ture through which the information passes is designed for inter- 
change purposes only and is not intended to be used for 
general processing. 

The aim when developing this International Standard was to 
define an interchange format into which the sender’s informa- 
tion is mapped and is conveyed to the receiver’s system. Upon 
receipt of the information in the interchange format it is then 
mapped into the receiver‘s format without loss of structure and 
content. This International Standard specifies a method for 
describing a robust interchange structure which can accept 
most user data structures. The method enables the sender to 
preserve structure information and to convey it to the receiver 
with the data so that the receiver can remap the structure and 
data into the local system. 

Most data structures in common use can be described and 
interchanged using this International Standard. The structures 
within the interchange file can be of the following forms : 
elementary data, vectors, arrays and hierarchies. User file 
structures such as sequential, hierarchical, relational and in- 
dices can be converted into the interchange structure. Network 
structures can be interchanged but additional pre-processing 
and post-processing is necessary to preserve logical linkages. 

This International Standard is medium-independent and re- 
quires an environment in which International Standard labels 
and file structures can be written on or read from the standard 

media chosen. It is assumed that variable-length records can be 
processed by the supporting label and file processing system. It 
requires a computer process capability to map the user file or 
data base management system to the interchange file. This 
mapping function has to provide the necessary data and struc- 
ture conversions. The parameters required to define the selec- 
tion and conversion of these data items and structures into the 
formats specified by this International Standard are outside the 
scope of this International Standard. The interchange standard 
requires the use of the IS0 646 coded character set in control 
fields and permits the use of extended character sets in user 
data fields. 

This International Standard provides for three interchange 
levels from which the users may choose based on the complex- 
ity of their data structures. The first interchange level supports 
multiple fields containing simple, unstructured character 
strings. The second level supports level one and processes 
multiple fields containing structured user data comprising a 
variety of data types. The third level supports level two and 
hierarchical data structures. 

NOTE - Additional information concerning the application of this 
International Standard is given in annex A. 

1 Scope and field of application 
This International Standard specifies an interchange format to 
facilitate the transfer of files containing data records between 
computer systems. It is not designed as a record format for in- 
digenous files of any specific system, It defines a generalized 
structure which can be used to transmit, between systems, 
records containing a wide variety of data types and structures. 
It provides the means for the description of the contents of data 
records but does not define their contents. 

This International Standard specifies 

a) media-independent file and data record descriptions for 
information interchange. It assumes the use of other Inter- 
national Standards for labelling and file structure such as 
IS0 1001, IS0  4341, IS0 7665; 

b) the description of data elements, vectors, arrays and 
hierarchies containing character strings, bit strings and 
numeric forms. The numeric forms are specified by 
IS0 6093; 

c) a data descriptive file comprising a data descriptive 
record and companion data records that enable information 
interchange to occur with minimal specific external descrip- 
tion: 
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IS0  8211-1985 (E) 

d) the data descriptive record that describes the 
characteristics of each data field within the companion data 
records; 

e) three levels of interchange depending on the complexity 
of the allowed structure (see 5.2.1.2). 

2 Conformance 

Interchange files shall be in conformance with this International 
Standard when all of the data descriptive records and data 
records conform to the specifications of this International Stan- 
dard. A statement of conformance shall specify the interchange 
level to which the contents of files conform. 

This International Standard does not specify requirements for 
processing and implementation, therefore this processing can- 
not itself conform to this International Standard. 

3 References 

IS0 646, Information processing - IS0 7-bit coded character 
set for information interchange. 

IS0 1001, Information processing - Magnetic tape labelling 
and file structure for information interchange. 

IS0 2022, Information processing - IS0  7-bit and 8-bit coded 
character sets - Code extension techniques. 

IS0 4341, Information processing - Magnetic tape cassette 
and cartridge labelling and file structure for information inter- 
change. 

IS0  6093, Information processing - Representation of 
numerical values in character strings for information inter- 
change. ’) 

IS0 7665, Information processing - File structure and labelling 
of flexible disk cartridges for information interchange. 

The following document is also relevant to this International 
Standard : 

IS0 international register of character sets to be used with 
escape sequences. 

4 Definitions 

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

4.1 alphanumeric character : A character occurring in 
columns 2 to 7 inclusive [except position (7/15)1 of the Inter- 
national Reference Version of IS0 646. 

NOTE - The characters specified in this international Standard are 
represented by their position (column/row) in the coded character set 
table of IS0 646, or by their acronyms, Le., ESC, RS, US, and SP. 

4.2 array descriptor: A sequence of numbers which 
specifies the number of dimensions and extent of an array. 

4.3 base address of data : A data element the value of 
which is equal to the byte count up to the first data field follow- 
ing the field terminator of the directory, where the specified 
origin (O) is the first byte of the leader. 

4.4 bit field : A data field Comprising only binary digits and, 
when necessary, filled on the right with binary zeros to com- 
plete a byte. See also character mode bit string. 

4.5 

NOTE - This International Standard is media-independent and the 
number of bits will be media-dependent. 

byte : A collection of n bits. 

4.6 Cartesian label : An array of identifiers formed by 
the Cartesian product of the elements of two (or more) vector 
labels. The array elements have thzsameorder as the elements 
2f the direct product su5h that if a and b are the vector labels, 
a = [aiJi$ ..., a(n)l and b = [MI), ..., b(m)l, then the Cartesian 
label, a 4  = iaU)b(li, a(l)b(2), ..., a(l)b(m), ..., a(n)b(m)l 
where a(i)b(i) is a concatenation of d i )  and b(i) which forms an 
identifier of the i,j element of a corresponding data array. 

4.7 character mode bit string : A sequence of characters 
(O or 1) that represents a string of binary digits. (See also bit 
field.) 

4.8 
elementary data elements. 

4.9 
descriptive record and its companion data records. 

4.10 data descriptive record: DDR : A record that logically 
precedes the data records and contains the control parameters 
and data definitions necessary to interpret companion data 
records. The data descriptive record is the first logical record of 
a file other than the file labels (if applicable). 

compound data field : A field comprising one or more 

data descriptive file: DDF : A file containing a data 

4.11 
data. 

4.12 delimited structure : A structure composed of a col- 
lection of data elements that are separated by delimiters. 

data record; DR : A logical record containing user 

4.13 delimiter: A single character that separates data 
elements and data fields. (See table 1 for the use of delimiters.) 

1)  At present at the stage of draft. 
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IS0 8211-1985 (E) 

4.14 
responding items of data. 

directory : A table of identifiers and references to cor- 

4.15 directory entry : A fixed-length field within the direc- 
tory that contains information about the tag, the length and the 
location of a specific field for a given record. 

4.16 
without loss of meaning. 

elementary : Having the property of being indivisible 

4.17 
the structure of the entries in the directory. 

entry map : A field in the leader that is used to indicate 

4.18 escape character; ESC : A control character which is 
used to provide additional characters. It alters the meaning of a 
limited number of contiguously following bit combinations. 

The use of this character is specified in I S 0  2022. 

4.19 
field within a record, (1/14) in IS0  646. 

field terminator; FT : A character used to terminate a 

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

4.21 file title : A string of characters that provides a 
displayable descriptive title for the interchange file. 

This need not be the same as the file name. 

4.22 hierarchy; hierarchical structure : A rooted, ordered 
tree structure comprising a superior root node with successive 
multiple ordered subtrees at  increasingly inferior nodes, 
ultimately terminating in leaf nodes. 

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

4.24 
opposed to the local processing, of records. 

interchange format : A format for the exchange, as 

4.25 
field or subfield and its contents. 

label : A character string used to identify or name a 

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

4.27 
byte of a field. 

Locations in the leader and directory are relative to the first (O) 
byte of the leader, and the location for data descriptive fields 
and user data fields are relative to the base address of data. 

location : The byte count to the position of the first 

4.28 
elements independent of their representation on a medium. 

logical record; record : A collection of related data 

4.29 
elements of two structures. 

4.30 
an entity, usually a data element, string or set. 

to map : To establish the correspondence between the 

null : Pertaining to the condition of non-occurrence of 

4.31 preorder traversa1 sequence: A sequence of the 
nodes of a hierarchy produced by the following recursive 
algorithm : 

a) enter the tree at  the root node: 

b) traverse the left-most subtree not previously traversed; 

c) if b) is not possible, return to the node superior to the 
subtree and go to b). 

4.32 
equal to the length in bytes of the record. 

record length : A data element the value of which is 

4.33 
ed as a decimal integer relative to the beginning of a field. 

relative position; RP : The position of a byte express- 

The first relative position is numbered "O". 

4.34 
the internal name of an associated field. 

tag : An identifier in a directory entry used to specify 

4.35 unit terminator; UT: A character used to delimit 
several types of subfields within variable-length fields in both 
DDR and DR, (1/15) in IS0  646. 

4.36 variable-length field : A field the length of which 
varies from occurrence to occurrence. 

4.37 vector label : A vector the elements of which are labels 
(i.e., "column" headings or "row" headings) used to identify 
each element in a vector of data elements. 

5 Interchange file 

5.1 General structure 

This subclause specifies the general structure of the inter- 
change file and subsequent subclauses provide the detailed 
specifications. Figure 1 shows a schematic representation of a 
file and the file labels. 

IS0 standard file labels 

Data Descriptive File : Data Descriptive Record 
Data Records 

I S 0  file termination indicator 

Figure 1 - File and file label schematic representation 
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IS0 8211-1985 (E) 

This International Standard specifies multiple Data Descriptive 
Files (DDFs), each comprising logical records with the required 
IS0 interchange file labels or headers for the particular 
medium. Each file shall consist of the following logical records : 

a) the Data Descriptive Record (DDR), and 

b) the Data Records (DRs). , 

The overall structure shall be as shown in figure 2, which is an 
expanded logical schematic representation of the DDR and DR, 
the leaders and directories of each record, typical records and a 
typical data field for each record. The DDR and DR records 
shall have the same leader, directory, field and record structure 
although their contents vary. A provision is made to omit the 
repetition of identical DR leaders and directories for the inter- 
change for repetitive, fixed-format data. 

NOTES 
1 The logical juxtaposition of fields is shown and the meaning of 
some pointers and field lengths is indicated. For a physically sequential 
medium, figure 2 represents its physical order. 
2 The special field tags specified in this International Standard arc? 
described in the following format : O...n where "n" is a decimal 
number and "O ..." implies sufficient zeros on the left to fill the tag field. 

Each data descriptive field of the DDR contains a data descrip- 
tion of the user data in a DR user data field having the same 
tag. The DDR (but not the DR) has a special tag O...O and a 
corresponding field which contains field controls, an optional 
file title and in the case of a hierarchy, structure information. 
The DRs have a special field to identify a record and the DDR 
contains a description of this field in the data descriptive field 
having the same tag (O ... 1). The contents of a DDR variable- 
length field vary depending upon the values of parameters in 
the DDR leader. 

The DDR data descriptive fields shown in figure 2 are for 
elementary character data fields and those shown in figure 12 are 
for compound data fields with all optional subfields included. 

NOTES 
1 The contents of a DR user data field may be highly varied, depend- 
ing upon its description in the DDR; no example is given in figures 2 
and 12. See annex B for examples of data fields. 
2 Throughout the remainder of this International Standard the length 
of fields, except for bit fields, is given in bytes whose length in bits may 
be media-dependent. The contents of fields are referred to as 
characters, and multiple byte character sets are permitted in user fields 
(see 7.1.4). Therefore in these cases the field length is not equal to the 
number of characters. 
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DDR detail 
File 
label 
and 
file 

structure 

standard 
file 

labels 

record 

schematic Detail of entry map, 

Entry, and 

DDR gross 
schematic 

Data descriptive 
fields 

I I Inline code 11 

Size of I I 

L Continued 
to DR 
(next 
pagel 

descriptive area 
Leader 

field length 

character set 
indicator 

Directory 
Entry (O1 

Field tag (21 

descriptive :: I Entry (21 Field length 

Field position 

Examples for 
level 1 file 

field (O1 
Examples for data 
fields containing 

Data description elementary text 
of record 

. .  
L 

Data descriptive Data field name 
field (21 

Data descriptive Data field name 

NOTES 

1 Separator characters 
FT = Field Terminator 

2 Fixed field lengths are given in bytes to the right of each field. 

3 Tags, their corresponding entries and fields are designated by (il. 

See figure 12 for examples 
of data descriptive fields 
for level 2 files containing 
compound data fields. 

Figure 2 - Expanded logical schematic representation of data descriptive file 
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Entry (1) 

Entry (2) 
--- 
Entry (ni 

FT 

Continued 
from 

previous 

(Typical) 

Field tag (2) 

Field length 

Field position 
1 -  

I page I 

Data record 
File 

termination 

Data record 

Record 
identifier 
field ( 1 ) 

FT 

DR gross 
schematic 

1 (Typical) 
L 

124 Leader 

1 

DR detail 
schematic 

Detail of entry map, 

Entry, and 

Data descriptive 
fields 

Leader 
identifier 

Reserved 

Base address 
of data area 

Reserved 

Entry map 

field position 

Size of 
4 field tag 

User data 
field in) 

Figure 2 - Expanded logical schematic representation of data descriptive file (concluded) 
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I S 0  8211-1985 E) 

5.2 Data Descriptive Record (DDR) 

The DDR shall consist of the areas and terminators shown in 
figure 3 and shall be the first record of the file. 

5.2.1.1 Record length field (DDR RP O to 4) 

This field shall specify the total length of the DDR in bytes. The 
contents of this field shall be digits. A DDR length of O will 
signify a length in excess of 99 999. 

Name of area 1 Length I 
Leader 24 

Directory k x p  

Field terminator 1 

Data descriptive area variable 

I 1 I Field terminator 

Figure 3 - DDR schematic 

Each of the logical records shall consist of 

a) a leader of 24 characters; 

b) a directory of length k x p ,  terminated by a field ter- 
minator, (1/14), where k is the number of directory entries 
and p is the length of each entry (see 5.2.2); and 

cl a set of k variable-length fields, each terminated by a 
field terminator, (1/14). 

5.2.1 DDR leader 

The DDR leader shall consist of the fields shown in figure 4 and 
is further specified in 5.2.1.1 to 5.2.1.9. 

UP Name of field Length Contents 

O Record length 5 digits 

5 Interchange level 1 digit 

6 Leader identifier 1 character 
I I I 

lnline code extension 
indicator 1 1 I character 

I I l 

8 I Reserved’) 1 SPACE character 

Application indicator character 

digits 

1 3 1 characters Code character set 
indicator 

20 Entry map 4 digits 

1) Reserved for future standardization. 

Figure 4 - DDR leader schematic 

5.2.1.2 Interchange level field (DDR RP 5) 

This field shall specify the level of the interchange file as 
specified in clause 8. The content of this field shall be the digit 
1, 2 Or 3. 

The value 

1 shall mean that the file conforms to a level 1 file: 

2 shall mean that the file conforms to a level 2 file; 

3 shall mean that the file conforms to a level 3 file. 

A level 1 file shall contain elementary character data fields 
(see 6.1) but not compound data fields nor hierarchical struc- 
tures. A level 2 file shall contain compound data fields (see 6.2) 
but not hierarchical structures. A level 3 file shall 
contain compound data fields and a list of the tag pairs 
(see 5.2.3.1.2) describing the hierarchical structures. 

5.2.1.3 Leader identifier field (DDR RP 6) 

This field shall specify that this record is the DDR and shall con- 
tain the character ’I”. 

5.2.1.4 lnline code extension indicator (DDR RP 7) 

This field shall indicate if inline escape sequences are used in 
data fields to designate extended coded character sets as 
specified in IS0 2022. 

The value 

SP shall mean that no extensions are used; 

E shall mean that extensions are used. 

5.2.1.5 Reserved for future standardization (DDR RP 8)  

This field is reserved for future Standardization. 

5.2.1.6 Application indicator field (DDR RP 9) 

This field is reserved for future standardization and shall con- 
tain the character SPACE. 

5.2.1.7 Field control length field (DDR RP 10 and 111 

This field shall specify the number of bytes of the data descrip- 
tive field devoted to data element type and structure codes, 
delimiters, and other positions reserved for future standardiza- 
tion (see 5.2.3.1.1). 

The contents of this field shall be the digits 00, 03, 06 or O9 
(see 5.3.3.2 and 7.1.3). 
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IS0 8211-1985 

RP 

20 

E) 

Name of field Length Contents 

Size of field length 1 digit 

5.2.1.8 Base address of data descriptive area 
(DDR RP 12 to 16) 

This field shall specify the position of the first data descriptive 
field of a DDR. 

NOTE - The first data descriptive field will be the file control field or 
the record identifier field. 

The contents of this field shall be digits and shall be equal to the 
combined length in bytes of the leader and directory including 
the field terminator at the end of the directory. 

5.2.1.9 Extended character set indicator field 
(DDR RP 17 to 19) 

This field shall specify the use of default coded character set ex- 
tensions in the file. 

The values in this field shall have the following meanings : 

a) (2/0)(2/0)(2/0) : Only the International Reference 
Version of IS0  646 character set has been designated as the 
default for the file. 

b) (2/0)(2/1)(2/0) : Extended character sets have been 
designated as the default for one or more data fields (see 
7.1.1). 

c) Truncated escape sequence : An extended character 
set has been designated as the default for the entire file (see 
7.1.2). 

5.2.1.10 Entry map field (DDR RP 20 to 23) 

This field specifies the lengths of directory entry subfields and 
shall consist of the subfields shown in figure 5 (see 5.2.2). 

Each subfield of this field shall contain a single digit. 

digit 

digit 

digit 

Figure 5 - DDR entry map schematic 

Size of field length field (DDR RP 20) 5.2.1.10.1 

This field shall specify the size in bytes of the field length sub- 
field of the directory entries and shall be a digit in the range of 
"1" to "9' inclusive. 

5.2.1.10.2 Size of field position field (DDR RP 21) 

This field shall specify the size in bytes of the field position sub- 
field of the directory entries and shall be a digit in the range of 
"1" to "9' inclusive. 

5.2.1.10.3 Reserved for future standardization (DDR RP 22) 

This field is reserved for future standardization as an extended 
entry map and shall be the digit "O". 

5.2.1.10.4 Size of field tag field (DDR RP 23) 

This field shall specify the size in bytes of the field tag subfield 
of the directory entries and shall be a digit in the range of "1" to 
"7' inclusive. 

NOTE - For the purposes of 5.2 the following nomenclature is used : 

m is the size of the field length subfield; 
n is the size of the field position subfield; 
f is the size of the field tag subfield. 

5.2.2 DDR directory 

The DDR directory shall consist of repeated DDR directory en- 
tries, the subfield lengths of which shall be specified in the 
entry map. The DDR directory shall contain one DDR directory 
entry for each data descriptive field and shall end with a field 
terminator, (1/14). The DDR shall define all DR tags. 

The DDR directory entry specifies the location and length of a 
corresponding data descriptive field and shall consist of the 
subfields shown in figure 6. Each entry shall contain a field tag, 
field length and field position, in that sequence and shall con- 
sist of m + n + t bytes. 

The DDR directory entries shall be in one to one cor- 
respondence with the data descriptive fields. For hierarchical 
data structures (see 5.2.3.1.31, the directory entries of the DDR 
shall be in the same order as the pre-order traversal sequence of 
the generic data tree. 

Field tag alphanumeric 

p ( i -  1) + I  Field length 

digits 

where 

p = t + m + nand; 

i = the index of the directory entry. 

Figure 6 - DDR directory entry schematic 

5.2.2.1 DDR field tag field 

This field shall contain a field tag identifying a data descriptive 
field and shall consist of between one and seven alpha- 
numeric characters. The same field tag shall occur only once 
within the DDR. 

5.2.2.1.1 
field and if present shall occut'only in the DDR. 

Field tag O...O shall identify the optional file control 
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5.2.2.1.2 Field tag 0...1 shall occur once in each record and 
shall identify the record identifier field. 

5.2.2.1.3 If used, field tag 0...2 shall identify an optional user 
field of the DDR which has no corresponding data field in the 
DR. An implementation shall pass this field to the user for pro- 
cessi ng. 

NOTE - The contents of this field should be determined by the user 
and may be used to convey any augmented file description (for exam- 
ple file attributes relevant to the interchange) or ancillary file processing 
controls or application information. 

5.2.2.1.4 Field tags 0...3 through 0...9 shall be reserved for 
future standardization. 

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

5.2.2.2 DDR field length field 

This field specifies the length in bytes of the field to which it 
corresponds. This field shall contain a right-justified integer 
filled with leading zeros. The length of the field shall include the 
field terminator. 

5.2.2.3 DDR field position field 

This field specifies the relative position of the first byte in the 
field referenced by the entry. This field shall contain a right- 
justified integer filled with leading zeros. It shall be relative to 
the base address of the data descriptive area as specified in 
DDR RP 12 to 16. The first byte of the first field following the 
directory shall be numbered O. 

5.2.3 Data descriptive area 

The data descriptive area shall contain in its data fields that in- 
formation which defines and describes the corresponding (i.e., 
having the same tag) data fields of the DR and provides control 
parameters for automated processing. These fields shall have a 
specified format determined only by the DDR leader contents. 
All fields shall end with a field terminator, (1/14). 

5.2.3.1 

The file control field shall contain the following subfields : 

File control field (tag = O...O) 

a) the field controls (if any); 

b) an optional file title, and 

c) a list of ordered tag pairs (only for hierarchical records) 
(see figure 7). 

This field shall be terminated by the field terminator, (1/14). 

Field controls File title U List of tag pairs F 
T T 

Figure 7 - File control field schematic 

5.2.3.1.1 Field control field 

This field shall be present only in level 2 and level 3 files and its 
length is specified by the field control length (DDR RP 10 and 
11) (see 5.2.1.7). These controls shall not be used in the title 
control field and shall have the value O or spaces (see 6.2.2). 

5.2.3.1.2 File title field 

This field shall specify an optional file title following the field 
controls. It shall contain an optional character string which 
shall be an external descriptive name of the interchange file. 

5.2.3.1.3 List of tag pairs 

The list of tag pairs shall describe the hierarchical structure. It 
shall follow the file title field and shall be preceded by a unit ter- 
minator, (1/15). The pairing of the tags shall be determined by 
the structural order from root node to leaf node in the generic 
data structure. These pairs may be placed in the list in any 
sequence and shall be contiguous. The root tag shall be the tag 
of the record identifier field, 0...1. Tags 0...2 to 0...9 inclusive 
shall not participate in the structure specification. 

NOTE - The variable hierarchical data structures permitted in the DRs 
are described by supplying the pre-order traversal sequences of the 
data tree and a list of the tag pairs expressing the superior/subordinate 
logical association between the nodes of the data tree. The data struc- 
tures of the DRs shall be derived from the generic data tree by the 
repetition or deletion of nodes and subtrees. The pre-order traversal 
sequence of the generic data tree is supplied by the order of the DDR 
directory entries (see 5.2.2). The pre-order traversal sequence of each 
instance of a derived data tree in a DR is supplied by the sequence of 
directory entries in the DR (see 5.3.2). See annex C for further explana- 
tion of ordered tag pairs. 

5.2.3.2 Description of record identifier field (tag = 0...1) 

The data descriptive area shall contain a data descriptive field 
describing the record identifier field of the DR. This data 
descriptive field shall comply with the requirements for descrip- 
tive fields which describe user data fields as given in 5.3.3 and 
clause 6. 

5.2.3.3 Description of user data fields 

The data descriptive area shall contain a data descriptive field 
for each of the user data fields. These data descriptive fields are 
specified in clause 6. 

5.3 Data record (DR) 
The data records shall consist of the areas and terminators 
shown in figure 8. 

Name of area I 
I Leader I 24 I 
I Directory I k' x P'  I 
1 Field terminator I 1 I 
I User data area I variable I 

Field terminator 1 I 
where k' is the number of directory entries and p'  is the 
number of bytes in a directory entry of the DR. 

Figure 8 - DR leader schematic 
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O 

For an interchange file consisting of variable length records 
followed by fixed-length records comprising only fixed-length 
data fields in which the DRs have identical leader and directory 
values, the leader and directory of the first DR having a leader 
and directory identical to the remaining DRs shall apply to all 
subsequent DRs. The leader and directory of the subsequent 
DRs may be omitted. 

Record length 5 digits 

5.3.1 DR leader 

6 

Each DR leader shall consist of the fields shown in figure 9 and 
are further specified in 5.3.1.1 to 5.3.1.7. 

Leader identifier 1 character 

UP I Name of field I Length 1 Contents I 

UP Name of field Length 

20 Size of field length 1 

21 Size of field position 1 

22 Reserved for future standardization 1 

23 Size of field tag 1 

Contents 

digit 

digit 

digit 

digit 

l 1 1 I SPACE character Reserved for future 
standardization 

12 Base address of data 5 digits 

I 1 5 1 SPACE characters Reserved for future 
standardization 

20 Entry map 4 digits I 

I l l I 
I I 3 1 SPACE characters Reserved for future 

standardization 

Figure 9 - DR leader schematic 

5.3.1.1 Record length field (DR RP O to 4) 

This field shall specify the total length of the DR in bytes. The 
contents of this field shall be digits. A DR length of O will signify 
a length in excess of 99 999. 

5.3.1.2 Reserved for future standardization (DR RP 5) 

This field is reserved for future standardization. 

5.3.1.3 DR leader identifier field (DR RP 6) 

This field shall specify that the record is a DR and shall specify 
the repetitive characteristics of the subsequent DR leaders and 
directories. The values in this field shall have the following 
meanings : 

D means that a leader and directory will be found in the 
subsequent DR; 

R means that a leader and directory will not be found in 
the DRs subsequent to the current DR and that the leader 
and directory of the current DR shall be applied to each 
subsequent DR. 

5.3.1.4 Reserved for future standardization (DR RP 7 to 11) 

This field is reserved for future standardization. 

10 

5.3.1.5 Base address of user data area (DR RP 12 to 16) 

This field shall specify the position of the first user data field of 
a DR record. 

NOTE - The first user data field will be the record identifier field. 

5.3.1.6 Reserved for future standardization (DR RP 17 to 19) 

This field is reserved for future standardization. 

5.3.1.7 Entry map field (DR RP 20 to 23) 

This field specifies the lengths of directory entry subfields 
within each DR and shall consist of the subfields shown in 
figure IO. 

Each subfield of this field shall contain a single digit. 

5.3.1.7.1 Size of field length field (DR RP 20) 

This field shall specify the size in bytes of the field length sub- 
field of the directory entries and shall be in the range of "1" to 
"9" inclusive. 

5.3.1.7.2 Size of field position field (DR RP 21) 

This field shall specify the size in bytes of the field position sub- 
field of the directory entries and shall be in the range of "1" to 
"9' inclusive. 

5.3.1.7.3 Reserved for future standardization (DR RP 22) 

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

5.3.1.7.4 Size of field tag field (DR RP 23) 

This field shall specify the size in bytes of the field tag subfield 
of the directory entries and shall be in the range of "1" to "7" 
inclusive. The value in this field shall be equal to the value of 
the DDR size of field tag field. 

NOTE - For the purposes of 5.3 the following nomenclature is used : 

rn' is the size of the field length subfield: 

n' is the size of the field position subfield: 

t is the size of the field tag subfield. 
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DR RP 12 to 16. The first byte of the first field following the 
directory shall be numbered O. 

The DR directory shall consist of repeated DR directory entries, 
the subfield lengths of which shall be specified in the entry 
map. The DR directon/ shall contain one DR directory entry for 
each user data field and shall end with a field terminator, 
(1/141. All DR tags shall be defined in the DDR. 

The DR directory entry specifies the location and length of a 
coriesponding user data field and shall consist of the subfields 
shown in figure 11. Each entry shall contain a field tag, field 
length and field position, in that sequence and shall consist of 
m' + n' + tbytes. 

The DR directory entries shall be in one to one correspondence 
with the user data fields. Except for tag 0...1, a tag may be 
repeated in a DR directory. For non-hierarchical structures, 
repeated tags shall be logically contiguous in a DR directory 
and the DR tags shall occur in the same order as the tags of the 
DDR. The tags corresponding to missing user data fields may 
be omitted from the directory unless required to describe struc- 
ture. For hierarchical data structures (see 5.2.3.1.31, the direc- 
tory entries of the DR shall be in the same order as the pre- 
order traversal sequence of the corresponding data fields of the 
derived data tree of that DR. 

RP Name of field Length Contents 

p( i -  1)  Field tag t alp hanumeric 

p ( i -  1) + t  Field length rn' digits 

I p ( i -  1 i + f f  rn' I Field position I n' I digits I 
where 

p = t + m' + n' and; 

i = index of the directory entry. 

Figure 11 - DR directory entry schematic 

5.3.2.1 DR field tag field 

This field shall contain a field tag identifying a data field and 
shall consist of between one and seven alphanumeric 
characters. 

Field tag 0...1 shall occur once in each DR, shall identify the 
record identifier field and shall occur first in the DR directory. 

5.3.2.2 DR field length field 

This field specifies the length in bytes of the field to which it 
corresponds. This field shall contain a right-justified integer 
filled with leading zeros. The length of the field shall include the 
field terminator. 

5.3.2.3 DR field position field 

This field specifies the relative position of the first byte in the 
field referenced by the entry. This field shall contain a right- 
justified integer filled with leading zeros. It shall be relative 
to the base address of the data descriptive area as specified in 

5.3.3 User data area 

The data fields of the user data area shall contain the user infor- 
mation to be interchanged. Each data field shall be an instance 
of the user data structure and data types defined by the DDR 
data descriptive field with the corresponding field tag. The sub- 
fields shall contain the data elements corresponding to the 
labels contained in the corresponding DDR subfields. Each field 
shall end with the field terminator, (1/14). In a delimited struc- 
ture, where the delimiter character of subfields is (1/151, miss- 
ing data elements shall be represented by successive deiimiters. 
A terminal string of adjacent subfield delimiters may be replac- 
ed by a field terminator, (1/141. Elementary character data 
fields whose termination is determined by a field length, format 
width, user determined delimiter or field terminator may con- 
tain a unit separator character which shall be treated by an im- 
plementation as a user data character. 

The description of the user data is further defined in clause 6. 

5.3.3.1 

Each DR shall contain exactly one record identifier field. The 
content of the DR record identifier field shall conform to the 
corresponding DDR data descriptive field and it shall be unique 
within the file. Each identifier field shall be left-justified and filled 
on the right by spaces (2/0) if the field is alphanumeric, and 
right-justified and filled on the left by zeros (3/0) if numeric. 

NOTE - See clause A.3 to annex A for further discussion of unique 
identifiers. 

Record identifier field (tag = 0...1) 

5.3.3.2 User data fields 

5.3.3.2.1 Elementary character data fields 

The user data fields of the DR shall contain a single string of 
characters terminated by the appropriate field terminator (see 
table 1). 

Interchange files composed solely of user data fields of this 
structure and type shall have the following control characters in 
their DDR leader : 

Leader field RP Characters 

Application indicator 9 SP 
Field control length 10 and 11 O0 

The remaining DDR leader fields are specified in 5.2.1. 

5.3.3.2.2 Compound data fields 

The data in these fields shall be characters, delimiters and bit 
strings which conform to the specifications given in the cor- 
responding data descriptive field (see 6.2). 

Interchange files composed solely of fields of these structures 
shall have the following control characters in their DDR leader : 

Leader field RP Characters 

Application indicator 9 SP 
Field control length 10 and 11 O6 

The remaining DDR leader fields are specified in 5.2.1. 
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6 Description of user data types and 
structures 

6.1 
fields 

Description of elementary character data 

This subclause specifies the method for the description of user 
data comprising elementary character strings. 

Data descriptive field : The data descriptive field for elemen- 
tary data fields shall contain only an elementary character string 
constituting the name of the user data field (see figure 2). 

6.2 Description of compound data fields 

This subclause specifies the method for the description of com- 
pound structures and data types which are more complex than 
those covered by 6.1. 

The data structures specified in this subclause shall be elemen- 
tary, vector and array structures containing character strings, 
implicit point, explicit point, explicit point scaled, character 
mode bit string, bit field, and mixed data types. The data 
descriptive field shall contain control information, delimiters, 

field name, subfield labels for vectors and arrays, and data field 
format information as specified in 6.2.1 to 6.2.4 and 7.1. 

6.2.1 Data descriptive fields 

The data descriptive fields for compound data fields shall com- 
prise the field control field, the data field name, data element 
labels and data formats. These are shown schematically in 
figure 12. The field controls, names, labels, and formats of the 
permitted data structures and types are given in tables 1 and 2 
and further specified in this clause. Table 1 specifies the use of 
delimiters. Table 2 specifies the format of the data descriptive 
field. The allowable data types described by the data descrip- 
tive field are 

M e  Contents 

character character strings 
implicit point implicit point numeric 

explicit point 

explicit point scaled 

character mode bit string 
bit field binary digits 
mixed types 

representations 
unscaled explicit point numeric 
representations 
scaled explicit poinj numeric 
representations 
digits O and 1 

one or more of the above data 
types 

I l2 
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Data descriptive Detail of data 
area descriptive fields 

* These field 
controls are 
null and not 
used 

Continued from 

identifier field 

I 

Example assumes 
an elementary 
data field 

Example assumes 
a vector field 

-- LE3 Format controls 

L - 
Data descriptive Field controls 

field in) 
Data field name 

FT 1 
L - - UT 

Cartesian label 

UT 

Format controls - 
Example assumes 
an array field 

Figure 12 - Level 2 data descriptive area schematic representation 
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Table 1 - Delimiters and their uses 

Information 
SeDarator 

(RS) 1/14'' 

(US) 1/15') 

Print 
symbol 

& 

! 

* 

Record 

DDR, DR 

DR 

DDR 

DDR 

DDR 

DDR 

DDR 

Use 

Field terminator (FT) 

Unit terminator (UT) 

a) to delimit subfields in a data field not specified 
by a format 

b) to pre- and post-delimit an optional field name 
and a vector label 

c) to pre-delimit the hierarchy controls in field O..,O 

d) to pre-delimit format controls 

to delimit data element labels within a vector label 

to delimite the vector labels in a Cartesian label 

1) The graphics for these IS0 646 information separator characters are not printable on some printing devices. 
The symbols given in the next column are substituted for the standard graphic representations of the separators 
throughout the manuscript for readability. 

Table 2 - Compound data field descriptors 

Data structurelData type 

Elementary/ 
Character 
Implicit point 
Explicit point 
Explicit point, scaled 
Character mode bit string 

Bit field 

Vector/ 
Character 
Implicit point 
Explicit point 
Explicit point, scaled 
Character mode bit string 

Bit field 
Mixed types 

Array/ 
Character 
Implicit point 
Explicit point 
Explicit point, scaled 
Character mode bit string 

Bit field 
Mixed types 

Field controls I 
Name/label/format controls') Relative position 

O 1 23 45 

['Name']; 

O 0 0 0  
O 1 0 0  
0 2 0 0  
0 3 0 0  
0 4 0 0  

0 5 0 0  } ['Name'l&'fctrl'; 

['Name']&['Vector label'l&['fctrl']; 

1 0 0 0  
1 1 0 0  [;&I 
1 2 0 0  
1 3 0 0  
1 4 0 0  

1 5 0 0  
1 6 0 0  } ['Name']&['Vector label']&'fctrl'; 

['Name'l&['Cartesian label'l&['fctrl'l; 
['Array descriptor'] 

} ['Name']&['Cartesian label'l&'fctrl'; 
['Array descriptor'] 

2 0 0 0  
2 1 0 0  
2 2 0 0  
2 3 0 0  
2 4 0 0  

2 5 0 0  
2 6 0 0  

1) The description may be terminated after any subfield by (1/14). The user graphics shown are those used in 
this International Standard to represent the non-printable information separators. The user-defined printable 
graphic symbols chosen by the user to represent the non-printable information separators may be any set of 
displayable characters not in conflict with the data. 

14 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 82

11
:19

85

https://standardsiso.com/api/?name=bfab6035d8801b21b6f571001a79deb1


IS0 8211-1985 (E) 

The syntax of table 2 is defined as follows : 

a) [ 1 specifies optional presence of the field; 

b) 'Name' specifies a character string which shall identify 
the entire field; 

c) 'Vector label' specifies a set of elementary labels which 
shall correspond to the set of subfields in the data records 
and shall take the form, labell!label2! ... ; 

d) 'Cartesian label' specifies a set of labels which shall 
comprise vector labels forming a Cartesian product having 
an order corresponding to the set of subfields in the data 
records and shall take the form : 

labell!label2!.. .*labela!labelb!. ..*. .. ; 
e) 'fctrl' specifies a format control which shall consist of a 
string of characters defining the format of the data field. 

To prevent ambiguity, an incomplete data description shall re- 
quire the presence of adjacent delimiters to indicate the 
absence of a name, label or format. 

6.2.2 Field controls 

The field controls, in positions O to 5, shall consist of four 
numeric characters followed by two user-defined printable 
graphics symbols to represent the two system delimiters, 1/14, 
1/15 in that order. Relative positions O and 1 shall be inter- 
preted as a structure-type code and relative positions 2 and 3 
shall be reserved for future standardization. The value O0 in RP 
2 and 3 shall mean that no auxiliary control is specified. 

NOTE - The two printable graphics may be chosen by the user from 
characters which do not occur in the data fields. They shall not be 
substituted for the IS0 information separators (see table 1 i in the data 
fields but are optionally provided to facilitate displaying by the recipient 
and the sender. The space character (2/0) should be used as a default 
where no optional character is specified. 

6.2.3 Names, labels and format controls 

The use of names, labels and format controls are specified 
below : 

6.2.3.1 Name 

A name is an optional title for the data field and its contents. 
National variant characters or characters from the default set as 
specified in 7.1 are permitted in names. 

6.2.3.2 Label 

A label is an optional title for elementary data fields. Where the 
elementary data fields form a vector, the label shall be in the 
form of a corresponding vector label. Where the elementary 
data fields form an array, the label shall be in the form of a cor- 
responding Cartesian label which, when expanded by the defin- 
ing conventions, forms an array of labels corresponding to the 
data array. The vector labels of a Cartesian label provide row 
and column headings for the appropriate cross-section of the 
array. 

The first vector label of a Cartesian label may be null, permitting 
the description of a two- (or higher) dimensional array without 
"row" names. A null first vector label shall be indicated by the 
adjacent delimiters "(1/15) (2/10)". The use of this construc- 
tion requires a format which shall describe the array in the form 
of a row. The use of null individual labels in label vectors is per- 
mitted provided all delimiters are present (see 6.2.4). 

National variant characters or characters from the default set as 
specified in 7.1 are permitted in labels. The symbols "!" and 
"*" are specific graphic characters used to delimit vector 
labels; therefore, "!" or "*" cannot appear in the name of a 
data element in a vector label subfield. 

6.2.3.3 Format controls 

The format controls specify the character-by-character or bit- 
by-bit structure of the data field. The format controls are man- 
datory for bit field data type and mixed data types and optional 
for all other data types, for which the lack of format controls in- 
dicates delimited data. 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 nondelimited fields or to 
specify the user delimiters. 

The format controls shall be delimited by the unit terminator, 
(1/15) and, in the case of the last subfield, by the field ter- 
minator, (1/14) and shall take the form 

({YlmYlk(mY,. . .I,. . .}, . . . I  

where 

Z =  

A signifies character data; 
I signifies implicit-point representation; 
R signifies explicit-point unscaled representation; 
S signifies explicit-point scaled representation; 
C 
B signifies bit field data; 
X 

signifies character mode bit field; 

signifies unused character positions. (The conte1 
of the unused position is not specified and shall t 
ignored in interchange.); 

{ } implies the enclosed expression shall be treated as an 
entity for purposes of repetition and nesting; 

implies an alternative choice; 

and (n) are field width specifications; 

is an arbitrary user delimiter; 

is a positive integer specifying field width (see 7.1.4); 

m,k are positive integers signifying the number of times the 
following data type or group of data types, respective- 
ly, shall be repeated; 

. . . implies repetition of the preceding expression. 
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field length 
count 

The use of the format controls is governed by the following 
rules : 

bit field bit field data comprising zerofill to 
length binary digits complete 

byte 

a) The order of fields and their types specified with format 
controls shall correspond to the data field when the format 
controls shall be traversed from left to right expanding the 
nested terms from the left. If the data field is not exhausted, 
the format shall repeatfrom the left-hand parenthesis corres- 
ponding to the next to the last right-hand parenthesis not 
including those parentheses used to delimit field width and 
using the associated repetition factor if any. If there is no 
such right-hand parenthesis, format control shall revert to 
the first left parenthesis of the format specification. 

b) 2 - implies delimiting of the DR fields by the unit ter- 
minator, (1/15), and in the case of the last subfield, by the 
field terminator, (1/14). 

ci ("1 - implies the presence of the character, *, as a ter- 
minating user delimiter for the corresponding data subfield 
where * is an arbitrary character. The delimiter of the last 
subfield of a data field shall be replaced by a field ter- 
minator, (1 /14). The user delimiter may be a national variant 
character or a character from the default set as specified 
in 7.1. 

d) Data fields for I-type, R-type, and S-type will specify a 
number in a form defined by the appropriate numeric 
representation standards. An R-type field may contain a 
fully defined S-type numeric form. 

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

f i  Fixed-length bit fields (B-type with field width specifica- 
tion) shall be specified by a format and shall not have sub- 
field delimiters. The width of a fixed-length bit field shall be 
specified in bits. Vectors and arrays containing fixed-length 
bit data shall have each subfield adjacent to the preceding 
subfield. The last byte of a fixed-length bit field or subfield 
or a series of adjacent fixed-length bit fields or subfields 
shall be filled on the right with binary zeros. The field shall 
be terminated by the appropriate field terminator. The first 
of a series of fixed-length bit fields shall start on a byte 
boundary and a series of fixed-length bit fields shall not 
have an implicit repetition of the format from the left paren- 
thesis. 

g) Variable-length bit fields (B-type without field width 
specification) shall be specified by the following format : 

The field length count shall be a single digit specifying the 
number of decimal digits in the bit field length. The bit field 
length shall be a sequence of decimal digits specifying the 

length of the bit field in bits. A variable-length bit field shall 
start on a byte boundary. 

NOTE - Multiple variable-length bit fields (vectors and arrays) 
may be specified by the use of an appropriate format statement and 
variable-length bit fields may be used in mixed data fields. 

6.2.4 The number of elements in vectors and arrays 

The extent (number of elements) of a vector shall be specified 
by its label, the application of format controls or the use of 
delimiters. The dimension and extent of an array shall be 
specified by the Cartesian label. A Cartesian label shall not 
consist of a single vector label composed of a single element 
containing solely digits and commas. 

NOTE - If an array has a fixed dimension and extent in all data 
records and a Cartesian label is not required, the label may be replaced 
by an array descriptor comprising the dimension of the array followed 
by the extent of each vector, all separated by commas. 

If the absence of the Cartesian label or array descriptor, the DR 
data field shall be preceded by a positive integer giving the 
dimension of the array and a series of positive integers giving 
the extent of each dimension. The elements of this array 
description shall be delimited by (1/15). The order of an array 
shall be in the form of a row. 

7 Coded character set extensions 

7.1 Use of coded character sets 

This International Standard requires the use of the International 
Reference Version of IS0  646 in a 7- or 8-Sit environment for all 
leaders, directory entries and data field controls, including 
system delimiters and format controls. National variant 
characters are not permitted in control fields except in names, 
labels and user delimiters. Reference is made in this Inter- 
national Standard to IS0 2022 for the use of extended codes in 
data fields, user delimiters, names and labels. The use of coded 
character set extensions as specified in IS0 2022 as default 
character sets in data fields, names, labels, and for user 
delimiters shall be limited to sets having three or four character 
escape sequences associated with the announcing sequences 
as specified in IS0 2022. 

NOTE - Default character set extensions may be invoked for a file or 
separately for each field as described in this clause. Within data fields, 
national variant sets and any CO, C1, GO, G1, G2 and G3 character sets 
may be used in the manner described by IS0 2022 without restriction 
to length of escape sequences. 

When an extended G1 set has been specified as a default 
character set in a 7-bit environment, the name, label and user 
delimiter fields shall begin with the GO set unless an SO control 
is present to invoke the G1 set. The scope of the invocation 
shall terminate with the end of the field. 

7.2 invocation of default code sets for fields 

A default character set having an n-character escape sequence 
for each field shall be invoked by the placing of a (2/0)(2/1)(2/0) 
in DDR RP 17 to 19 and increasing the field control length by 
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three. The three additional control characters immediately 
following the DDR field controls shall contain the last (n - 1) 
characters of the escape sequence used to specify the extend- 
ed character set, where "n" is less than or equal to "e', for the 
corresponding data field. The characters from the escape 
sequence shall be left justified and the field shall be filled on the 
right with (2/0) if necessary. When there is no character set ex- 
tension specified for a field, these three characters shall be 
spaces. 

7.3 Invocation of default code set for file 

A default character set shall be invoked for a file by placing the 
last (n - 1) characters of its designating n character escape 
sequence, where "n" is less than or equal to "4", in DDR RP 17 
to 19. The characters from the escape sequence shall be left 
justified and the field shall be filled on the right with (2/0) if 
necessary. 

7.4 Scope of extended code sets used in data 
fields of any file 

The characters of extended code sets may be used in all data 
fields of all files. Each field of each record shall begin with a 
character from the extended character set designated by the 
field controls or by the three characters in DDR RP 17 to 19. If 
other escape sequences are used within the data field, their 
scope shall terminate at the end of each field. 

7.5 Use of multiple byte character sets 

NOTE - Except for B-type fields, multiple byte character sets may be 
used in data fields, in field names, in vector and Cartesian labels, and in 
user delimiter fields. 

This use is subject to the following conditions : 

a) The field names and labels are written in the designated 
default set. Other escape sequences may occur in the 
names and labels, and the scope of the invocation shall ter- 
minate at the end of the subfield excluding the terminator. 

b) The delimiters (2/1) and (2/10) of the vector and Carte- 
sian labels shall be written in the multiple byte set. 

c) If multiple byte delimiters are used as the user delimiter, 
they shall be invoked and their scope shall terminate within 
the parentheses of the applicable format. 

7.6 Field widths with extended character sets 

When the use of extended character sets requires the presence 
of escape sequences, shiftin, shiftout or other control 
characters, the subfield width shall be indicated by delimiters 
(see 6.2.1 and 6.2.3.3) and fixed width formats shall not be 
used. 
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Annex A 

G u ide lines for implementation 
(This annex does not form part of this International Standard. 

A.l Mapping struçtures into the interchange structure 

The use of this International Standard implies a mapping of the user's internal or processing data tructure into the interchange data 
structure. The interchange structure may be classified as a set of ordered rooted tree (hierarchical) structures. In the case of asingle, 
non-repetitive structure the interchange structure is reduced to a single logical record. The problem then is to map the commonly 
used processing structures on to a collection of tree structures. 

This mapping, in most cases, can be accomplished directly without loss of structure information. In other cases, poipter linkages in 
the original structure may require changes replacement by value linkages through which the original structure could be reconstructed. 
Alternatively, the original structure can be reduced to an equivalent simpler form which maps into the interchange structure. The re- 
quired machine readable data descriptive record can be produced automatically from the sender's data dictionary, logical schema or 
other automated data description. This annex suggests what could be done but not how, as this is strongly dependent on the original 
system implementation techniques. 

Suggestions are made for the mapping of the following data structures into the interchange structure : 

ai Sequential structures 

b) Relational structures 

c) Hierarchical structures 

d) Network structures 

e) Indexes 

A . l . l  Sequential structures 

Sequential structures include repetitive elementary fields. The fields of the storage structure can be mapped into either a collection of 
elementary fields or structured fields whichever is more appropriate to the interchange needs. Highly repetitive, fixed-format data 
should be placed in the form of rows into an array to prevent excessive storage overhead. Advantage may be taken of the fact that for- 
mats repeat from the left opening parenthesis until the data field is exhausted. In a similar fashion, the Cartesian label can provide a 
repetitive description of the data in the form of rows. This restructuring function can easily be made part of the input routines. It 
should be noted that a level one system may be able to receive and display higher level structures at the field level even though it can- 
not automatically process those fields. Multiple data files such as a main file and authority files can be mapped into multiple data 
descriptive files. File and field names are contained in the appropriate DDR fields. 

A.1.2 Relational structures 

The relational structure (or flat table) can be mapped into the interchange structure at one n-tuple to a logical record using multiple 
fields or the vector structure in a single field. Several relations can be mapped into several data descriptive files as required. The rela- 
tion names and the domain names would be transmitted in the appropriate DDR fields. 

Alternatively, one can regenerate and transmit a sequential hierarchical form which represents the original data base in its normal 
forms. 

A.1.3 Hierarchical structures 

Conceptually a single hierarchical structure can be mapped into the interchange structure using a single logical record and the ap- 
propriate hierarchical description. In actual practice for structures of large extent this leads to processing problems both for the sender 
and receiver. A more practical solution is to denote each node or suitable collection of nodes forming trees of reasonable size as an 
entity to be mapped into a single logical record. The linkages which are destroyed by this process shall be replaced by a data field con- 
taining the value link which can subsequently be used to reconstruct the linkage. This data field contains a list of the unique identifiers 
of the logical records previously linked with each node. Either predecessor or successor nodes may be listed. Multiple instances of 
such data fields can be used to preserve multiple classes of linkages based on different data base attributes. 
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The methods specified in this International Standard may be used to transmit a collection of trees in a single record. The list of tag 
pairs of the DDR, the pre-order traversal sequence and the processing algorithm of annex D are sufficient to create the corresponding 
binary tree. 

A.1.4 Network structures 

A network database may be resolved into its relational counterparts and transmitted as a set of relations. Each record type including 
linkage records will form a relation to be described and transmitted as a data descriptive file. 

Storage structures, classed as directed graphs, are sufficiently complex to prevent their representation in hierarchical form unless one 
resorts to the breaking of linkages and providing lists of logical record (node) identifiers. The principles are identical to those used for 
hierarchical structures but the processing algorithms for reconstruction must detect closed paths and act accordingly. 

A.1.5 Indexes 

Indexes, including chains or threads, form structured information about a database which is implementation-dependent and not 
directly transmittable. However, a logical equivalent exists wherein system-oriented pointers are replaced by logical record identifiers. 
An index of a database attribute can be mapped to a data descriptive file where each logical record is an instance of a value of the 
attribute and an associated list of unique identifiers of logical records (or nodes) having this value of the attribute. In this manner 
indexes may be described and interchanged. 

A.2 Guidelines for special implementation 

In order to preserve maximum interchangeability, special implementations of this International Standard should preserve the 
specifications for the leader, directory and other control features and should limit the special implementation to changes in data field 
formats. Special implementations are anticipated to vary in coded character sets and application-specific field contents and struc- 
tures. Guidelines are presented here for both of these variations. 

A.2.1 Character sets 

It is recommended that IS0 2022 should be used as a standard for the extension of I S 0  646. The use of IS0  2022 will permit 
common extended character set processing algorithms. 

A.2.2 Application-specific systems 

The potential provision of the control features for application specific implementations is primarily intended to accommodate existing 
standard applications and new implementations should use the provisions of this International Standard to ensure a wide base of 
interchangeability. 

Application-specific systems may provide a complete external description for each field or may use some of the data types of this 
International Standard. In either case, the special practice should be signalled by the use of a private control character in DDR RP 9 
chosen from columns 4 to 7 of IS0  646. This practice will ensure that future extensions of this International Standard will not 
invalidate private agreements. 

NOTE - If users require a new data structure that might be widely applied, they should apply to ISOlTC 97 for an extension of this International 
Standard. 

A.2.3 Restrictions to user environments 

This International Standard has been constructed to permit its application to sophisticated interchanges and thus may permit more 
complex constructions than some user groups may find necessary. In this case and when the user can be reasonably assured of the 
scope of his interchange group, restrictions can be placed on the use of this International Standard in a manner such that upward 
compatibility is maintained. Thus, processing by a complete implementation is assured and processing within the restricted user 
group may be facilitated. 

The user shall be aware that in doing this he may reduce his ability to receive interchange files from senders who have not adopted any 
restrictions. In this case, when the number of interchanges is small, the user of limited software will be able to receive a file and pro- 
cess it into an output file composed of records containing data fields. These records may be further processed by application specific 
software into a useful form. 
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If users have to apply restrictions which introduce upward incompatibility, they should make use of the application indicator (DDR 
RP 9) to indicate a privately agreed-upon system. If the users wish to transmit auxiliary information associated with a restricted 
system, they should do so in the field associated with DDR tag O.. .2. This field can have a similar purpose to a DDR record and con- 
tain information including restriction identification. 

Two general areas in which restrictions might be useful are those based on computer size, and those based on computer languages. 
The following are guidelines for the establishment of restrictions that may be useful in those areas and how this International Standard 
can be used to facilitate the restricted interchange. 

A.2.3.1 Small computer restrictions 

This International Standard has been constructed in such a way that by parallel processing of the logical subfields (i.e., directories, 
data descriptive fields, and data fields), traversing each serially, the memory requirement for the storage of processing information 
may be reduced. The maximum block and record sizes are obtainable from the appropriate fields of the file labels. Also, the length of 
each logical record is available as a control word, and field sizes are given in the directory of each record. 

In the case where the above information does not suffice, then by private agreement the user group can 

a) restrict the data fields to fully formatted fields and convey the maximum field and subfield sizes simply by not using the repeti- 
tion feature of an entire format (i.e., from left-most parenthesis). During the format scan while processing the DDR, the maximum 
subfield and field widths as well as the maximum dimensions of each vector and array can be determined; 

b) for variable-length fields terminated by delimiters, provide in the user reserved field 0...2, a set of maximum field widths ex- 
pressed in the form of a format which when parsed will yield maximum sizes and dimensions. It is suggested that this information 
be constructed as a subdirectory with associated fields so that it can be processed by similar algorithms as for the DDR; 

c) substitute the maximum dimensions for vectors and arrays for the name and Cartesian label, as appropriate. 

It is suggested that the 0...1 field in the sub-DDR be used to provide a positive identification of the restricted user group. Examination 
of this field should precede further processing. 

A.2.3.2 Language restrictions 

For those users who wish to facilitate an implementation interface to a specific higher level language, the following private agreement 
restrictions may be useful : 

a) Data structures and types : Restrict the data structures and types possible in this International Standard to the subsets which 
are permitted by the higher level language under consideration (for example restrict a FORTRAN interface to elementary data, vec- 
tors, arrays and fixed length subfields). 

b i  Field names and tags : Restrict to those character strings which can be used to form variable names in the language under 
consideration. The concatenation of these strings could be used to generate hierarchical names if the high level language could 
accept and use them. 

A.3 Unique identifiers 

Data records often do not require a unique identifier since this purpose is served by the value of specific fields or combination of fields 
such as the principal key of the relational data model. Nevertheless, a logical record may represent all of the information which is 
associated with an individual whose identity in the data base is unique. A unique identifying field is often of value particularly if sub- 
sequent updating is to occur. In the cases where an arbitrary identifier is to be supplied, sequential integers often suffice. In other 
cases, a data field naturally serves this purpose and can be used. Where possible, an elementary field is desirable but structured fields 
such as a two element vector can also be used. This does not preclude the inclusion of information in other data fields which can be 
used to establish a relationship with other individuals within this or other populations. 

Sorting is desirable if references to displayable representation are to be used to locate and correct errors, to understand the inter- 
change file, or to provide for a merging of files as received. Where variable-length fields are used, provision for filling may be 
necessary, if the file is to be sorted into order. 
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