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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national stan-
dards bodies (ISO member bodies). The work of preparing International Standards is normally carried
out through ISO 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 organi-

zations, governmental and non-governmental, in liaison with ISO, also take part in the work.

ISO col-

laborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnicat-standardizations:
Intefnational Standards are drafted in accordance with the rules given in the ISO/IEC Djrectiv

Draft International Standards adopted by the technical committees are circulated tothe men

es, Part 3.

ber bodies

for Vjoting. Publication as an International Standard requires approval by at least'75 % of the member

bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO 10303 may be the
subjgect of patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

Intefnational Standard ISO 10303-21 was prepared by Technical Committee ISO/TIG@dLB4jal

autofmation gystems ad integration, Sutcommittee SC 4, Industtial data.

Thisjsecond edition cancels and redacesthefirst edition (1SO:0303-21:199), of which it conditutes
atechnical revision. It incorporates the crredions publishedin 1ISO 103-21:1994Cor.1:1996.

This|International Standard is organized as a sefies of parts, each published separately. The
this [nternational Standard is described in ISG110303-1.

structure of

Eacl part of this International Standard-is a member of one of the following series: description meth-

ods,|implementation methods, conformance testing methodology and framework, integratg
resources, integrated application resources, application protocols, abstract test suites, applig
preted constructs, and application modules. This part is a member of the implementatiof
serigs.

A camplete list of partstef1SO 10303 is available from the Internet:

<http://lwww.nist:gov/sc4/editing/stepl/titles/>

Anng¢xes As-B,"C, D, E and F form a normative part of this part of ISO 10303. Annexes G and
information only.

ed generic
ation inter-
I methods

H are for

©ISO 202 —All rightsreserved Vi


https://standardsiso.com/api/?name=e76ad97321ee69563233983d2697edcc

1SO

103(8-21: 2002(E)

Introduction

ISO 10303 is an International Standard for the computer-interpretable representation of product infor-
mation and for the exchange of product data. The objective is to provide a neutral mechanism capable
of describing products throughout their life cycle. This mechanism is suitable not only for neutral file
exchange, but also as a basis for implementing and sharing product databases, and as a basis for

arch

This;
gua

Majc

NOT,
rules
The
natio

examples are annotated in a way that is not consistent withthe syntax rules of this part of ISO 10

annd
igno
fied
vide
to ai

This

I

iving.

0303-11, to be transferred

je, specified in 1ISO 1
r subdivisions in this part of ISO 10303 are:

specification of the exchange structure syntax;
mapping from an EXPRESS schema onto this syntax.

= The examples of EXPRESS usage in this part of ISO 10303-de not conform to any parti
. Indeed, the examples sometimes use poor style to conserve space or to concentrate on the img
bxamples are not intended to reflect the content of the information models defined in other parts @
nal Standard. They are crafted to show particular features:of EXPRESS or of the exchange stru

tations are introduced by symbolic arrows, either hotizontal '---->', or vertical. These annotationg
ed when considering the parse rules. Any similarity between the examples and the normative m
n other parts of this International Standard should be ignored. Several mapping examples hav|
throughout this document. Additiorsdacesand new lines have been inserted into some of these e
readability. Thesgpacesand new lines need not appear in an exchange structure.

edition incorporates the followirigchnicaimodifications to ISO 10303-21:1994:

the SCOPE structure (&S€OPE / ENDSCOPE) has been eliminated;
the exchange structure may now contain multiple data sections;

the exchange structure header section may now identify the default language for string
of entitylinstances encoded in a data section;

thie,exchange structure header section may now identify information describing conte

RESS lan-

cular style
ortant points.
f this Inter-
cture. Many
303. These
should be
bdels speci-
e been pro-
xamples

attributes

ts within

which the entity Instances encoded In a data section are applicable;

enumeration values may now be encoded using short hames if such names are availabl

e.

All exchange structures that are encoded according to the previous edition of ISO 10303-21 and that do
not use the SCOPE structure also conform to this edition.

Vii

©I1S0 20@ — All rights reserve
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Industrial automation systems and integration —
Product data representation and exchange —

Pa

rt 21: Implementation methods:

Cle
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This
data
exch
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EXPH
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any
are

ume
to af

ISO

ISO
tion

ISO

par text encoding of the exchange structure

bcope

part of ISO 10303 specifies an exchange structure format using a cléartext encoding
for which the conceptual model is specified in the EXPRESS language (ISO 10303
ange format is suitable for the transfer of product data among camputer systems.

mapping from the EXPRESS language to the syntax of the eXchange structure is spe
RESS schema can be mapped onto the exchange structlre syntax.

lormative references

following normative documents contain provisions which, through reference in this text,

sions of this part of ISO 10303. For dated references, subsequent amendments to, or r
pf these publications do not apply. However, parties to agreements based on this part of
bncouraged to investigate the possibility of applying the most recent editions of the norn
nts indicated below. For undated references, the latest edition of the normative docume

639-2:1998Codes for therepresentation of names of languages — Part 2: Alpha-3 code

37881990, Information” rocessing — 9-Track, 12,7 mm ((b in) wide magnéic tape for informg
nterchange using‘phase encading at 126 ftpmm (3 200 ftpi) — 63 cpmm(1 600 cpi).

8601:2000Data elements and interchange formats — Information interchange — Repres

of d@tes and times.

ISO

IEC'8824-1:1998nformation technology — Abstract Syntax Notation One (ASN.1): Spec

of product
-11). The

cified. Any

constitute
evisions of,
ISO 10303
ative doc-
nt referred

pplies. Members of ISO and IEC maintain registers of currently valid International Standards.

bentation

fication

ol natation

4
Of buulu TTotTarotT™

ISO/IEC 8859-1:1998Information technology — 8 bit single-byte coded graphic character sets —

Part

1: Latin alphabet No. 1.

ISO/IEC 8859-2:1999Information technology — 8 bit single-byte coded graphic character sets —

Part

©ISO 2®2 — All rights reserved
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ISO/IEC 8859-3:1999nformation technology — 8 bit single-byte coded graphic character sets —

Part

3: Latin alphabet No. 3.

ISO/IEC 8859-4:1998Information technology — 8 bit single-byte coded graphic character sets —

Part

4: Latin alphabet No. 4.

ISO/IEC 8859-5:1999nformation technology — 8 bit single-byte coded graphic character sets —

Part

5: Latin/Cyrillic alphabet.

ISO
Part

ISO
Latir

ISO
Part

ISO
Part

ISO
exch

ISO
exch

1SO
(UCS

31

3.1

This|

IEC 8859-6:1999Information technology — 8 bit single-byte coded graphic character
6: Latin/Arabic alphabet.

8859-7:1987Information processing — 8 bit single-byte coded graphic character sets —
/Greek alphabet.

IEC 8859-8:1999nformation technology — 8 bit single-byte coded graphic character
8: Latin/Hebrew alphabet.

IEC 8859-9:1999Information technology — 8 bit single-byte€oded graphic character
9: Latin alphabet No. 5.

sets —

- Part 7:

sets —

sets —

10303-1:1994industrial automation systems and integration — Product data representation and

ange — Part 1: Overview and fundamental principles:

10303-11:1994ndustrial automation systems and integration — Product data representat
ange — Part 11: Description methods: The EXPRIESSlanguage reference mawal.

EC 10646-1:2000, Information Processing — Uriversd Multiple-Octet Coded Chaacter Sef
) — Part 1: Architecture and Basic MuHilingud Plane.

lerms, definitions, and:-abbreviations

Terms defined in ISO 8859-1
part of ISO 10303 makes use of the following terms defined in ISO 8859-1.
byte;

character;

ion and

3.2

This

graphic character.

Terms defined in ISO 10646

part of ISO 10303 makes use of the following term defined in ISO 10646.

©I1S0 20@ — All rights reserve
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— basic multilingual plane.

3.3 Terms defined in ISO 10303-1
This part of ISO 10303 makes use of the following terms defined in ISO 10303-1.

— application protocaol;

— |exchange structure.

3.4| Terms defined in ISO 10303-11
This|part of ISO 10303 makes use of the following terms defined in ISO 10303-11.

— |complex entity instance;

— |data type;

— |entity;

— |partial complex entity instance;
— [simple entity instance;

— [token.

3.5| Other definitions

For the purposes of this part 0f1SO 10303, the following definitions apply.

35.1
basit alphabet
the set of characters G(02/00) through G(07/14) of ISO 8859-1.

35.2
cleaf text'encoding
the eéneoding of information, using a sequence of codes for characters in the basic alphabet.

3.5.3
control directive
a sequence of characters in the basic alphabet.

©ISO 202 —All rightsreserved 3


https://standardsiso.com/api/?name=e76ad97321ee69563233983d2697edcc

1SO
3.5.

103(8-21: 2002(E)
4

keyword
a special sequence of characters identifying an entity or a defined type in the exchange structure.

3.5.

5

section
a collection of data of the same functional category of information.

3.5.
seq

a filg that can only be accessed in a sequential manner.

3.5.]
tokeh separator
a seuence of one or more 8-bit bytes that separate any two tokens.

3.6| Abbreviations

For

4 Exchange structure fundamental concepts and assumptions

4.1| Introduction

The [exchange structure is described by an unambiguous, context-free grammar to facilitate
software. The grammar is-expressed in Wirth Syntax Notation that is described in annex B. T

(]
uential file

4

he purposes this part of ISO 10303, the following abbreviations apply:
BMP Basic multilingual plane
\WSN Wirth Syntax Notation

parsing by
he form of

product data in the exchange structure is specified using a mapping from the EXPRESS language to the

exchiange structure syntax.

4.2| Notatiopal and typographical conventions

Any jguotation marksised in this part of ISO 10303 are not part of the text that appears in the §
ture*but serve to delimit that text. This statement applles to all places in the texm\mjtatte

stru

maurk

bxchange

in those tables form part of the WSN rules.

In ISO 8859, each character is assigned an identifying name. When that name is used in this part of
ISO 10303, it is typeset iitalics to distinguish if from ordinary text. Thuw®mmais used to refer to

, low linerefers to "_", andapital letter Arefers to "A".

©I1S0 20@ — All rights reserved
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Within examples in this part of ISO 10303, an annotation is introduced by the segquencewhere
clarification is required.

4.3

Two

Conformance

levels of conformance are specified:

syntactical conformance of the exchange structure: an exchange structure conforms to ISO

NOT
multi

Synt

Two

10303-21 It the requirements of this part of ISO 10303 are satisfied;

schema conformance of the exchange structure: the instances represented in the  excl
ture conform to the schemas listed in the header section of the exchange structure if evg
ment or constraint of these schemas is satisfied with respect to eachdnstance or g
instances to which it shall apply whatsoever and the mapping requirements defined in
and 10 of this part of ISO 10303 are satisfied.

= Annex F presents methods for evaluating schema conformance, when an exchange struct
ple data sections based on different EXPRESS schemas.

actical conformance is a prerequisite for schema confermance.

classes of syntactical conformance are defined“by this part of ISO 10303, dependi

method chosen for the encoding of complex entity instances (see 10.2.5). An implemen

clain
synt

Ani
orb

S5 F

5.1

Wirt
strug

5.2

s syntactical conformance to this part of ISO 10303 shall read or write files or both th
Actical conformance in (at least) one of these two conformance classes.

mplementation that claims schemacconformance to this part of ISO 10303 shall read or
pth that exhibit schema as well as,syntactical conformance.

formal definitions

Formal notation

N Syntax Natation (WSN) is used in this part of ISO 10303 to specify the syntax of the ¢
ture in & formal notation. WSN is described in annex B.

Basic alphabet definition

hange struc-
ry require-
rouping of
clauses 9

Ire contains

ng on the
ation that
At exhibit

write files

bxchange

The alphabet of the exchange structure is defined as the characters from G(02/00) to G(07/14) of ISO
8859-1. This alphabet is represented in the exchange structure by the set of 8-bit bytes with decimal
values 32 to 126. Table 1 divides the basic alphabet into subsets. G(x/y) is a notation for the character
in position (16 times x) + y in the code table in ISO 8859-1.

NOT

©ISO 202 —All rightsreserved

E Table D.1 gives the correspondence between the 8-bit bytes and their graphic representation in ISO
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Table 1 - WSN defining subsets of the basic alphabet

5.3

The
shal
tion
fied
spec

The
basi
may
toke

SPACE =""

DIGIT ="0"|"1"|"2"|"3"|"4"|"5"|"6" |"7"
[ "8"["9".

LOWER ="a"|"b"|"c"|"d"|"e"|""|"g"|"h"
[ "R "m™ ] "n | "o" | "p"
|G Y W
Raks

UPPER ="A"|"B"|"C"|"D"|"E"|"F"|"G"|"H"
| K L] MY N O P
| "Q" R[S T UV WX
["Y" |z

SPECIAL ="I" | ™™ [ ™" | "$" [ "%" | "&" | "." | "#"
LY
b 1= e T T
ERRR IR

REVERSE_SOLIDUS ="\".
APOSTROPHE ="".

CHARACTER = SPACE | DIGIT | LOWER.J:UPPER | SPECIAL
| REVERSE_SOLIDUS | APOSTROGPHE

Exchange structure

consist of at least two sections: the header section and one or more data sections. The
provides data relating te the exchange structure itself. The structure of the header secti

exchange structure shall be a sequential file using a clear text encoding. The exchange structure

header sec-
hN IS speci-

n clause 8. The data-section provides the data to be transferred. The structure of the data section is

ified in clause 9. The-exchange structure is defined by the WSN in Table 3.

exchange structure is a stream of 8-bit bytes that are encodings of the graphic chara
C alphabets:The graphic characters are collected into recognizable sequences called toK
be separated by token separators. The exchange structure can be considered as a
hs and.token separators.

cters of the
ens. Tokens
sequence of

54
The

5.5

tokens used in the exchange structure are defined by the WSN in Table 2.

WSN of the exchange structure

The syntax of the exchange structure is specified in Table 3. Table 3 references the tokens defined in
Table 2. The relationship between the syntax and the EXPRESS schema is specified in clause 10.

©I1S0 20@ — All rights reserve
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Table 2 - WSN of token definitions

KEYWORD = USER_DEFINED_KEYWORD | STANDARD_KEYWORD .
USER_DEFINED_KEYWORD ="I"UPPER { UPPER | DIGIT } .

STANDARD_KEYWORD = UPPER { UPPER | DIGIT }.

SIGN =
INTEGER =[SIGN ] DIGIT { DIGIT}} .
REAL =[SIGN ] DIGIT { DIGIT } "."{ DIGIT }
["E"[SIGN ] DIGIT { DIGIT }].
NON_Q CHAR  =SPECIAL | DIGIT | SPACE | LOWER | UPPER .
STRING =" {NON_Q_CHAR |
APOSTROPHE APOSTROPHE |

REVERSE_SOLIDUS REVERSE_SOLIDUS |
CONTROL_DIRECTIVE } "™ .

ENTITY_INSTANCE_NAME = "#"DIGIT { DIGIT } .
ENUMERATION =""UPPER { UPPER | DIGIT } "." ¢

HEX ="0" At r2n "3t 4T ME | e | T
"8"1"9" ["A"| "B"|"C"|"D" | "E" | "F¥

BINARY =" ("0"|"1"|"2"|"8") (HEX} ™.

5.6

Ato
cont
nals
sepd
dire

clau

NOT]
such

Token separators

Ken separator is a elementithat separates two tokens. Token separajoasetiee explicit pri
rol directives, and comments. A token separator may appear between the terminals or
of the productions-0f'Table 3. Any number of token separators may appear wherever
\rator may appear."A token separator shall not appear within tokens except that explicit p
tives may also Jappear within binaries and within strings. Print control directives are o
5e 11.

. Spaceis the only whitespace character within the basic alphabet described in 5.2. Line-
adine 'feedor carriage returnare permitted in the exchange structure by annex A, but do not belo

basi

nt
non-termi-
one token
rint control
efined in

elimiters
hg to the

alnbhahet and are reauired by annax A ta he ianored-when nrocessina-the exchanae structure
aHpRasetaha-arefeqguieayahh A—t0-Be-1ghRorea-WRenRpH Hg+hR AaRge-Stuctte-

onsequently,

line breaks may appear anywhere within the structure, including within tokens.

A comment shall be encoded asdidus asterisk/*" followed by any number of characters from the

basic alphabet, and terminated byaaterisk solidus*/". Any occurrence obolidus asteriskollowing

the first occurrence shall not be significant, i.e. comments cannot be nested. All graphic characters
appearing inside a comment shall not be significant to the exchange structure and are only intended to
be read by humans.
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Table 3 - WSN of the exchange structure

EXCHANGE_FILE  ="ISO-10303-21;"
HEADER_SECTION DATA_SECTION { DATA_SECTION }
"END-ISO-10303-21;" .

HEADER_SECTION ="HEADER;"
HEADER_ENTITY HEADER_ENTITY HEADER_ENTITY
[HEADER_ENTITY_LIST]
"ENDSEC;" .

HEADER_ENTITY_LIST = HEADER_ENTITY { HEADER_ENTITY }.

HEADER_ENTITY =KEYWORD "(" [ PARAMETER_LIST]")"";".
PARAMETER_LIST =PARAMETER {"," PARAMETER }.

PARAMETER  =TYPED_PARAMETER |

UNTYPED_PARAMETER | OMITTED_PARAMETER .
TYRED_PARAMETER =KEYWORD "(" PARAMETER ")" .

UNTYPED_PARAMETER ="$" | INTEGER | REAL | STRING | ENTITY_INSTANCE (NAME
| ENUMERATION | BINARY | LIST .

OM|TTED_PARAMETER = "*" .

LIST ="("[ PARAMETER {"," PARAMETER } ] ")".

DATA SECTION  ="DATA"["(" PARAMETER_LIST")"]";"
ENTITY_INSTANCE_LIST "ENDSEC;"

ENTITY_INSTANCE_LIST = { ENTITY_INSTANCE }.

ENTITY_INSTANCE = SIMPLE_ENTITY_INSTANCE | COMPLEX_ENTITY_INSTANCE .
SIMPLE_ENTITY_INSTANCE = ENTITY_INSTANCE_NAME{<""SIMPLE_RECORD ";" .

COMPLEX_ENTITY_INSTANCE = ENTITY_INSTANCE_NAME "=" SUBSUPER_RECORD ";" .

SIMPLE_RECORD =KEYWORD "("[ PARAMETER_LIST]")".
SUBSUPER_RECORD ="(" SIMPLE_RECORD_LIST%)".
SIMPLE_RECORD_LIST = SIMPLE_RECORD { SIMPLE_RECORD }.

6 Tokens

In the exchange structure, a token is a special token, a keyword, or a simple data type encodling.

6.1| Special tokens

The[special token *S®-10303-21;" shall be used to open an exchange structure, and the sj

"END-1S0-103033:21;" shall be used to close an exchange structure.

The[special'token "HEADER;" shall be used to open the Header section of an exchange str

pecial token

Licture, and

the gpecialtoken "ENDSEC;" shall be used to close the Header section of an exchange section.

The speciattoken DATA Shait be used to oper the data Sections of arm exciiange Structure,
cial token "ENDSEC;" shall be used to close the data sections of an exchange structure.

nd the spe-

The special tokedollar sign ("$") is used to represent an object whose value is not provided in the

exchange structure.
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The special tokemsterisk ("*") is used to represent an object whose value is not provided in the
exchange structure but can be derived from other values according to rules given in the EXPRESS
schema (see 10.2.6).

The special tokensemicolon(";"), parentheseg"(", ")"), comma(",") and solidus ("/") are used to
punctuate the exchange structure.

b exchange
rk
d.

not begin
DN

an entity
ne meaning
e structure.

ty instance

, optionally
sign is

6.2 Keywords
Key\yvords are sequences of graphic characters indicating an entity or a defined type in-the
strugture. Keywords shall consistadpital letters digits, low lines and possibly aexclamation ma
"I". The exclamation marlshall occur at most once, and only as the first character in a kéywor
Keywords may be schema-defined keywords or user-defined keywords. Keywords that do
with|the exclamation markare schema-defined keywords. Keywords that begim witlexblmati
mark are user-defined keywords. A user-defined keyword is the identifier for a named type
datg type or a defined type) in the EXPRESS schema governing the,exchange structure. T
of a juser-defined keyword is a matter of agreement between the partners using the exchang
6.3| Simple data type encodings
Six imple data type encodings are used in exchange.structures: integer, real, string, ent
name, enumeration, and binary.
6.3|1 Integer
An ipteger shall be encoded as a sequence’of one or more digits, as prescribed in Table 2
pregeded by alus sign"+" or aminus sign’-". Integers shall be expressed in base 10. If no
assqciated with the integer, the integer'shall be assumed to be positive.
EXAMPLE

Valid integer expressions Meaning

16 Positive 16

+12 Positive 12

-349 Negative 349

012 Positive 12

00 Zero

Invalid integer expressions Problem

26 54 Containspaces

32.0 Containgull stop

+12 Containspacebetweerplus signand digits
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6.3.2 Real

A real shall be encoded as prescribed in Table 2. The encoding shall consist of a decimal mantissa
optionally followed by a decimal exponent. The decimal mantissa consists of an oplisrsign'+"

or minus sigr'-", followed by a sequence of one or more digits, followed fullastop".", followed by

a sequence of zero or more digits. A decimal exponent consists cdihal letter Eoptionally fol-

lowed by aplus sign"+" or minus sign'-", followed by one or more digits.

NOTE—Noattemptis made—toconvey theconceptof precisiominmthispart of tS©-16363—Wherg a precise
meaning is necessary, the sender and receiver of the exchange structure should agree on oneC\Where a precise
meaning is required as part of the description of an entity data type, this meaning should be included |n the entity
data|type definition in the EXPRESS schema.
EXAMPLE

Valid real expressions Meaning

+0.0E0 0.0

-0.0E-0 0.0, as above example

15 15

-32.178E+02 -3217.8

0.25E8 25 million

0.E25 0.

2. 2.

5.0 5.0

Invalid real expressions Preblem

1.2E3. Decimal point not allowed in exponent

1E05 Decimal point required in mantissa

1,000.00 Commanot allowed

3.E Digit(s) required in exponent

5 At least one digit must precede the decimal point

1 Decimal point required in mantissa
6.3|3 String
A string'shall be encoded as apostrophe"" foIIowed by zero or more 8-bit bytes, and ended by an
apos ;

W|th|n a string, a smglapostropheshall be encoded as two consecuamstropheswlthm a

string, a singleeverse solidus\" shall be encoded as tweverse solidi'\\". The 8-bit bytes allowed
within a string are the decimal equivalents 32 through 126 (inclusive) of ISO 8859-1 that define the
graphic characters of the basic alphabet.

NOTE Table D.1 gives the correspondence between the 8-bit bytes and their graphic representation in ISO
8859-1. Theguotation markdoes not need to be doubled when appearing in a string. It appears doubled in Table
1 because it is a meta-character of the WSN (see annex B).
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Table 4 - String control directives

CONTROL_DIRECTIVE = PAGE | ALPHABET | EXTENDED?2
| EXTENDED4 | ARBITRARY .

PAGE = REVERSE_SOLIDUS "S" REVERSE_SOLIDUS CHARACTER .

ALPHABET = REVERSE_SOLIDUS "P" UPPER REVERSE_SOLIDUS .

Add{tional characters shall be encoded using the héxadecimal digits (see HEX in Table 2) as

6.3.4
6.3

In 19
in th
thro
posi
reqy

The
(se€
acte
pret
follo

EXTENDED2 = REVERSE_SOLIDUS "X2" REVERSE_SOLIDUS
HEX_TWO { HEX_TWO } END_EXTENDED .

EXTENDED4 = REVERSE_SOLIDUS "X4" REVERSE_SOLIDUS
HEX_FOUR { HEX_FOUR } END_EXTENDED .

END_EXTENDED = REVERSE_SOLIDUS "X0" REVERSE_SOLIDUS .
ARBITRARY = REVERSE_SOLIDUS "X" REVERSE_SOLIDUS HEX\ONE .
HEX_ONE = HEX HEX .

HEX_TWO = HEX_ONE HEX_ONE .

HEX_FOUR = HEX_TWO HEX_TWO .

.1 and 6.3.3.2. The WSN of control directives for encoding strings is given in Table 4.
3.1 Encoding the full alphabet-of ISO 8859 within a string

O 8859, G(x/y) is the notation for the character in "column” x "row" y, i.e., code value (16
e code table. Each part of {SO 8859 includes the basic alphabet (see 5.2) as positior]
igh G(07/14). The various.parts of ISO 8859 differ in the symbols of the extended chara]
ions G(10/00) through(G(15/14). To include characters from the extended character set
ires the use of controhdirectives.

PAGE control difective —everse solidus capital letter S reverse soli@S\") CHARACTE
Table 4) —ds_used within a string to allow a character in the basic alphabet to represe
I in the corrésponding position in the extended alphabet. The PAGE control directive sha
bd in therstring as the single character G((x+8)/y), where G(x/y) is the basic alphabet
ving the "\S\". That is, if the basic alphabet character has code value v, it shall be inte

defined in

- X) Y,

s G(02/00)
cter set —

in a string

R
nt the char-
Il be inter-
character
rpreted as

the

haracter with code value v + 128.

The control directiveeverse solidus capital letter BPPERreverse solidushall indicate that, for this

string only, the subsequergverse solidus capital letter S reverse solidogtrol directives shall be
interpreted as referring to the extended alphabet defined in that part of ISO 8859 indicated by the value
of UPPER. Theapital letterreferred to shall be one of the following letters : "A", "B", "C", "D", "E",

", "G", "H", "I". In this context, thecapital letter Aidentifies ISO 8859-1¢apital letter Bidentifies

ISO 8859-2, etc. If this control directive does not appear within a string, the value "A" shall be
assumed; i.e., the extended alphabet shall be that specified in ISO 8859-1.

©ISO 202 —All rightsreserved
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EXAMPLE

6.3

ISO
This|
1064

ISO
spag
defir
The

NOT]
grap
The
indig
enc
strin

EXA

103®-21:2002(E)
String as stored Effective contents Comments
"CAT’ CAT
'Don''t’ Don't
v string of length zero
"\S\Drger"' Arger
"h\S\ttel' hotel

"\PEN\S\\S\U\S\b' Cyrillic, 'Nyet

3.2 Encoding the character sets of ISO 10646 within a string

10303-11:1994, clause 8.1.6, specifies that any character from ISO 120646 may occur
part of ISO 10303 specifies three control directives that allow encoding of characters
16.

10646 defines a canonical form that uses four octets to répresent any character in the
e. These characters specify the group, plane, row, and“cell respectively. In addition,

characters in the BMP are represented by two octets; specifying row and cell.

= The Basic Multilingual Plane includes characters in general use in alphabetic, syllabic,
hic scripts together with various symbols and digits.

control directiveeverse solidus capitalletter X digit two reverse solith¥2\"shall be used
ate that the following sequence _of multiples of four hexadecimal characters shall be intg
ding the two-octet representation of characters from the BMP in ISO 10646. The enc
g in the exchange structure shall be as follows:

each character in the_representation of 10646 to be encoded shall be converted to two
as specified in 1ISQ:-10646;

each of thewo’resulting 8-bit bytes shall be encoded as two hexadecimal characters i
alphabet-catresponding to the graphic representation of the hexadecimal digit.

MPEE(L  The Latincapital letter Bis converted to the hexadecimal value '0042' hex by Table 1

10646.FThe hexadecimal digits corresponding to this value are 0, 0, 4, and 2. The encoding in the exc

n a string.
from 1SO

full coding
SO 10646

es a Basic Multilingual Plane (BMP), representing pfane 00 of group 00 of the full coding space.

and idio-

to
rpreted as
bding in a

8-bit bytes

n the basic

in ISO

nange struc-

ture using the basic alphabet consists of the four characters 0042.

The control directiveeverse solidus capital letter X digit four reverse solithx&l\" shall be used to

indicate that the following sequence of multiples of eight hexadecimal characters shall be interpreted as
encoding the four-octet representation of characters from the full coding space of ISO 10646. The
encoding in a string in the exchange structure shall be as follows:

12
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ISO
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each character in the representation of 10646 to be encoded shall be converted to four
as specified in ISO 10646;

8-bit bytes

each of the four resulting 8-bit bytes shall be encoded as two hexadecimal characters in the basic

alphabet corresponding to the graphic representation of the hexadecimal digit.

0646. The hexadecimal digits are 0, 0. 0, 0. 0, 0. 4, and 2. The encoding in the exchange struct

The Latincapital letter Bis converted to the hexadecimal characters 00000042 by Table 1 in

re using the

basi

The
indid
basi

6.3

An §
solig
hexa
row

NOT]

EXA

6.3

The

alphabet consists of the eight characters 00000042.

control directiveeverse solidus capital letter X digit zero reverse soliti¥6\" shall.be“used
ate the end of encoding of ISO 10646 characters in a string and a return to direct enco
C alphabet.

3.3 Encoding a single 8-bit byte in a string

-bit byte with a value between 0 and 255 may be encoded in aistring. The control daeet:
us capital letter X reverse soliddX\" shall be used in a string te’indicate that the followin
ldecimal characters shall be interpreted as an 8-bit byte tepresenting the cell octet of a
D of the BMP in ISO 10646.

= The characters defined by ISO 10646 and 1ISO 8859-1 are identical within this range.

MPLE

String as stored Effective contents Comments
see §4.1
line one

line two

'see \X\A7 4.1'

"Tine one\X\OAline two' Contains embedded newline.

3.4 Maximum.string length

maximum length of a string as stored in an exchange structure is 32769 8-bit bytes, inc

begi

ning and.endingpostropheslif embeddedjuotation marksreverse solidi apostrophesprir

control directives (see clause 11) or characters encoded according to 6.3.3.1, 6.3.3.2, or
incldded imthe string as stored, the maximum length of the effective contents of the string w
than 32767 graphic characters. The effective contents is the sequence of graphic character
encqding conventions have been resolved.

to
ding in the

Ve
g two
character in

luding the
t
6.3.3.3 are
ill be less

5 after these

6.3.

4 Entity instance names

An entity instance name shall be encoded agraber sign"#", followed by an unsigned integer. The
integer shall consist of any combination of one or more digits. At least one digit shall not be "0". Lead-
ing zeros in entity instance names are not significant.

©ISO 202 —All rightsreserved
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The WSN for entity instance names is given in Table 2 in the ENTITY_INSTANCE_NAME produc-
tion.

EXAMPLE

Valid name expressions Meaning

#12 Names or refers to entity
nstance with identifier 12

#023 Names or refers to entity
instance with identifier 23

Invalid name expressions Problem

#+23 Contains '+' sign

#00.1 Contains decimal point

74 Does not begin with mumber sign

#439A6 Contains alphabetic character

Entity instance names are used as references to other entity instances if they appear inside|the attribute
list gf an entity instance. Both forward and backward references are permitted.

6.3|5 Enumeration values

An gnumeration value shall be encoded as a seguenaeitil lettersor digits beginning with arcay
ital letter delimited by afull stops The meaning of a given enumeration value is determined| by the
EXPRESS schema and its associated definitions from the enumeration type declarations.

EXAMPLE

Valid enumeration expression Meaning

.STEEL. Indicates a value of STEEL

Invalid enumeration expressions Problem

.RED Missing endindull stop

123 Does not start with an alphabetic character.
6.3.6 Binary

A binary is a sequence of bits (0 or 1). A binary shall be encoded as determined by the following proce-
dure.

— count the number of bits in the sequence. Call the result p;

14 ©ISO 20@ — All rights reserved
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— determine a number n,<0n < 3, such that k=p+n is a multiple of four;

— left fill the binary with n zero bits. Divide the sequence into groups of four bits.

— precede the sequence with the 4-bit representation of n;

— ifthe decimal equivalent of a 4-bit group is 9 or less, add 48 to that decimal value to create an 8-bit

hym; if the decimal nnlui\mlpnt of the 4-hit group is greater than 9_add 55 to that decimal value to

create an 8-bit byte.

NOTE This is a binary to hexadecimal conversion.

— [the encoding of a binary consists of k/4+1 hexadecimal digits. The first digitiis the value ¢f n. This
is followed by the hexadecimal digits representing the binary;

— |delimit the encoded binary witjuotation marks"".

EXAMPLE
Binary value Representation
‘null’ or ‘empty’ "o"
0 "30"
1 "31"
111011 "23B*
100100101010 092A"

7 Structured data types

The|only structured data.type that appears in the exchange structure is LIST as defined in|Table 3. A
LIST is a (possibly empty) sequence of PARAMETERS, each of which may be:

— [a simple typé encoding, as described in 6.3, or

— [the special tokedollar sign("$"), or

— a TYPED_PARAMETER, representing an instance of a select type (see 10.1.8), or
— aLIST, representing an instance of a (nested) structured type.

A given LIST may contain more than one of the above forms. In the exchange structure, a LIST begins
with aleft parenthesis(" and ends with a matchimight parenthesis)". Instances are separated by
commasLISTs can be nested to any depth.
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EXAMPLE
Structured data type Representation
List of Integer (0,1,2,3,7,2,4)
List of String ('CAT', 'HELLO"
List of List of Real ((0.0, 1.0, 2.0), (3.0, 4.0, 5.0))
List of List of Real ((0.0, 1.0, 2.0), ())
In the last List of List of Real, the second embedded list is empty.

8 H

The
shal
"HE

NOT]

8.1

The
ties:
file_|
usel
insta
WSH
10 p
valu

8.2

This
stru

EXP

leader section

header section contains information that is applicable to the entire exchange structure. T
be present in every exchange structure. The section shall (begin with the spe
\DER;" and shall terminate with the special token "ENDSEC;".

= Annex H presents an example of a header section within an/exchange structure.

Header section entities

header section of every exchange structure shall contain one instance of each of the foll
file_description, file_name andfile_schema.and they shall appear in that order. Instan
bopulation, section_languagendsection_conteximay appear aftdile_schema If instances
-defined header section entities are, present, they shall appear after the header se
nces defined in this section. The syntax of the header section entity instances is given i
N. Each entity name shall map to.the KEYWORD of the HEADER_ENTITY production.
rovides mapping of simple andaggregate data types to the PARAMETER_LIST for the
bs of these entity instances.

Header section-schema

clause specifies-header section entities and types that appear in the header section of t
ture. The header section entities are specified in EXPRESS.

RESS Specification:

%)

his section
cial token

powing enti-
ces of

of

ction entity
N Table 3in
Clause
attribute

he exchange

SCH

EMA _header section schema:

TYPE exchange_structure_identifier = STRING;
END_TYPE;

(*

This schema specifies the header section entities that are specific to the process of transferring product
data using the exchange structure.

16
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NOTE The exchange_structure_identifier type serves the same purpose the identifier type in ISO 10303-41
but has been defined separately in order to keep this part of ISO 10303 independent from the data models defined
in the 1SO 10303 integrated resource series parts.

8.2.1 file_description

Thefile_description specifies the version of this part of ISO 10303 used to create the exchange struc-
ture as well as its contents.

EXPRESS Specification:

%)
ENTITY file_description;

desgription : LIST [1:?] OF STRING (256) ;
implementation_level : STRING (256) ;
END) ENTITY;

(*

Attribute Descriptions:

desgription: an informal description of the contents of this exchange structure.
implementation_level: an identification of the specification to which the encoding in this exghange
strug¢ture conforms and any conformance options employed in that encoding. The value of thjs attribute
shall| indicate conformance to this version of this part of ISO 10303 by having either the valug "3;1" or
the value "3;2". The value for exchange structufes adhering to conformance class 1 shall be("3;1". The
valug for exchange structures adhering to conformance class 2 shall be "3;2".

If the¢ following restrictions on the encading are met, the value "2;1" or the value "2;2" may be used to
indigate conformance to this version of this part of ISO 10303:

— [the exchange structure shall contain a single data section, and the "DATA" keyword shall not be
followed by a parenthesized PARAMETER_LIST;

— [the exchange structure header section shall not contain FILE_POPULATION entities;
— [the exchange structure header section shall not contain SECTION_LANGUAGE entities,

— [thedexchange structure header section shall not contain SECTION_CONTEXT entities;

— the enumerated values of an EXPRESS ENUMERATION shall not be encoded using short names.

If used, the value "2;1" shall designate exchange structures adhering to conformance class 1, and the
value "2;2" shall designate exchange structures adhering to conformance class 2.

NOTE 1 Conformance classes 1 and 2 are defined in 10.2.5.
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NOTE 2 The general form for the value is "v;cc", where v is the version number of this part of ISO 10303, as
specified in annex C, and cc is the encoding of conformance class. Future versions of this part of ISO 10303 may
specify additional values for v and cc.

NOTE 3 The use of "2;1" and "2;2" is provided to support upward compatibility with implementations based
on the previous version of this part of ISO 10303.

8.2.2 file_name

Thefile_name provides human readable information about the exchange structure. With-the gxception
of the time_stamp attribute, the contents of the attributes of this entity are not defined,by this part of
ISO|10303.

EXPRESS Specification:

%)
ENTITY file_name;

nane : STRING (256) ;

timg_stamp : time_stamp_text ;

author :LIST[1:?]OF STRING (256) ;
organization :LIST[1:?]OF STRING (256) ;

prejprocessor_version : STRING (256) ;

originating_system : STRING (256) ;

authorization : STRING (256) ;
END) ENTITY;

TYPE time_stamp_text = STRING(256);
END)] TYPE;

(*

Attribute Descriptions:

namie: the string of graphic‘eharacters used to name this particular instance of an exchange|structure.

NOTE The name isiintended to be used as human to human communication between sender and|receiver.

time|_stamp: the-date and time specifying when the exchange structure was created. The gontents of
the s$tring shall/’correspond to the extended format for the complete calendar date as specifigd in 4.2.1.1
of I90 8601 concatenated to the extended format for the time of the day as specified either i 4.3.1.1 or
in 4.3,3 0f ISO 8601. The date and time shall be separated bgpltal letter Tas specified in 4.4.1 of

|SO QRﬁ1 Thn altarnata farmatce nf /I Q ’I ‘I and 4 2 2 narmit tha nnhnnal |nr\|||o|nn of 2 tima Zone Spec-

et T T It C o T T ato— ot (= pyv —r OO PCTITIT TS O PO i mTicTo oo oatHnreZ

author: the name and mailing address of the person responsible for creating the exchange structure.

organization: the group or organization with whom the author is associated.
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)

preprocessor_version: the system used to create the exchange structure, including the system product
name and version.

origi

authorization:

nating_system: the system from which the data in this exchange structure originated.

exchange structure.

EXA

MPI E

the name and mailing address of the person who authorized the sending of the

Time stamp element Complete extended format

Calendar Date
12 April 1993 1993-04-12

Time of the Day
27 minutes 46 seconds 15:27:46
past 15 hours

Time Zone Time Zone field is optiopal
5 hours west of Greenwich -05:00

Above date and time encoded

within the Time_Stamp field 1993-04-12715:27:46-05:00

8.2|3 file_schema
Thefile_schemaentity identifies the EXPRESS schemas that specify the entity instances in the data
sectlons. The attributchema_identifiersshall consist of a list of strings, each of which shall cpntain
the pame of the schema optionally followed by the object identifier assigned to that schema.
If thé name of a schema contasmall letters suchsmall lettersshall be converted to the corresgond-
ing dapital letters Only capital lettersshall occur in strings of trechema_name
If an| object identifienis provided, it shall have the form specified in ISO/IEC 8824-1. The use |of object
identifiers within this International Standard is described in clause 3 of ISO 10303-1. When fvailable,
the use of the'object identifier is recommended as it provides unambiguous identificatipn of the
schema.
NOTE The general form of an object identifier is a sequence of space-delimited integers. The sequence is
enclosed withirbraces("{", "}").
EXPRESS Specification:
%)
ENTITY file_schema;

schema_identifiers : LIST [1:?] OF UNIQUE schema_name;
END_ENTITY;
©ISO D02 —All rights reserved 19
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TYPE schema_name = STRING(1024);
END_TYPE;

(*

Attribute Descriptions:

schema_identifiers: the schemas that specify the entity instances in the data section.

EXA

The
'AUT]

8.2

The
the |
entit
dete
valu
exch

An g
may

NOT]

NOT]
(%)

EXP

MPLE The instance below identifies an EXPRESS schema called 'CONFIG_CONTROL_BE
FILE_SCHEMA (('CONFIG_CONTROL_DESIGN'));

instance below uses an object identifier to indicate a specific version of an EXPRESS sch
OMOTIVE_DESIGN":

FILE_SCHEMA (('AUTOMOTIVE_DESIGN { 1 0 10303 214 1 1 1 }'));
4 file_population

file_population entity identifies a collection of entity instanees within the exchange strug
purpose of determining schema conformance to a patticular EXPRESS schema. The c
y instances shall be determined by applying<;an algorithm identified by the
rmination_methodto the set of data sections identified by the attrigoteerned_sections If n
b is provided fogoverned_sectionsthe algorithm shall be applied to all data sections
ange structure.

xchange structure may contain zero, one, or rfienyopulation instances. A data section n
appear in thgoverned_sectionattribute of zero, one, or mafile_population instances.

F 1 Clause F.2 defines three possible determination methods.

FE 2 If no value is provided for the governed_sections attribute, the attribute is encodddllby sig
as specified in 10.2,2( and not as an empty list.

RESS Specifi¢ation:

%)
ENT
gov

TY file spopulation;
erningschema  : schema_name;

detq&

rmination_method : exchange_structure_identifier;

SIGN":

ema called

ture for
bllection of
attribute
0
in the

ame

governed_sections . OPTIONALC SET [ 17 7] OF Section_name,
END_ENTITY;

TYPE section_name = exchange_structure_identifier;
END_TYPE;

(*

20

©ISO 20@ — All rights reserved


https://standardsiso.com/api/?name=e76ad97321ee69563233983d2697edcc

SO 1033-21:2002(E)

Attribute Descriptions:

governing_schema: name of the EXPRESS schema that applies to population of entity instances
identified by this header sectidite_population entry. The schema name must appear in the header
sectionfile_schemaentry.

determination_method: string of graphic characters used to identify an algorithm to be used for
selecting entity instances in the exchange.

governed_sections:the names of the data sections that are used as input to the determinatign method.
8.2|5 section_language
The ection_languageentity identifies the default language for string values in\a data sectipn. The
attriputedefault_languageshall contain the name of the language. The name. of the languagg shall be
encgded using the Alpha-3 bibliographic code specified in ISO 639-2.
The |attributesection shall contain the name of a data section in the exchange structure for which the
default language shall apply. If the exchange structure contains_a single, unnamed, data|section, no
valug shall be provided for the attribsiection(see 10.2.2). The-header section of an exchangg struc-
ture [shall contain at most osection_languagédnstance where no value is provided for the attribute
sectlon If present, the default language encoded by this instance shall apply to all data sections in the
exchange structure for which no otlsection_languagenstance applies.
EXAMPLE Some possible values for default_language are 'eng’ for English, 'fre’ for French, 'rus’ for Rus-
sian,or 'ger’ for German.
EXARESS Specification:
%)
ENTITY section_language;

section : OPTIONAL section yhrame;

defaqult_language : language_name;
UNIQUE

UR1: section;
END| ENTITY;
TYPE language_name = exchange_structure_identifier;
END| TYPE;
(*
Attribute Descriptions:
section: name of the data section for which the default_language is to apply.
default_language:name of the language used for string values.
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8.2.6 section_context

The section_contextentity identifies information describing the contexts within which the instances
encoded in the exchange structure are applicable.

The attributesectionshall contain the name of a data section in the exchange structure for which the
context identifiers shall apply. If the exchange structure contains a single, unnamed, data section, no
value shall be provided for the attribsiection(see 10.2.2). The header section of an exchange struc-
ture shatt-contain—at-m oisection—contextinstance—whereno-vatte—ts—provides re—atiribute
sectlon If present, the context identifiers encoded by this instance shall apply to all data sectjons in the
exchange structure for which no otlsection_contextinstance applies.

EXPRESS Specification:

%)
ENTITY section_context;

secfion : OPTIONAL section_name;
context_identifiers : LIST [1:?] OF context_name;
UNIQUE
UR1.: section;
END] ENTITY;

TYPE context_name = STRING,;
END)| TYPE;

(*

Attribute Descriptions:

sectlon:name of the data section for whigh the context_identifiers are to apply.

context_identifiers: identifiers which.convey contextual information about instances encoded in the
exchange structure.

NOTE An application protecol may define symbolic identifiers for each application protocol confprmance

clasg. The context identifiers'for a section may indicate a partial list of application protocol conformance classes
satisfied by the data in‘the section.

EXAMPLE 1  <anguage and context identifier assignments for an exchange structure with a single{unnamed,
datalsection.

HEADER;

FILE_SCHEMA((C'GEOMETRY'));

SECTION_LANGUAGE ($,'eng'); -----=--=-=------ > A
SECTION_CONTEXT ($,('tag_a')); --—--—--------- > B
ENDSEC;

DATA;

ENDSEC;

A: Assign the language encoded 'eng' (English) to the data section.
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B: Assign the context tag 'tag_a' to the data section.

EXAMPLE 2  Language and context identifier assignments for an exchange structure with several data sec-
tions.

HEADER;

FILE_SCHEMA((C'GEOMETRY'));

SECTIONTANGOAGE DSt ger ) ——————————— )
SECTION_LANGUAGE ('DS2','epo'); ----------—--- > B
SECTION_LANGUAGE ($,'haw'); ---—-——==---------—- s C
SECTION_CONTEXT ('DS1',('tag_a','tag_b')); --> D
SECTION_CONTEXT ('DS2',('tag_c')); ---------- > E
SECTION_CONTEXT ($,('tag_d')); -------------- s F
ENDSEC;

DATA ('DS1', ('GEOMETRY'));

ENDSEC;
DATA ('DS2', ('GEOMETRY'));

ENDSEC;
DATA ('DS3', ('GEOMETRY'));

ENDSEC;
DATA ('DS4', ('GEOMETRY'));

ENDSEC;

A: Assign the language encoded 'ger' (German) to the data section named 'DS1".
B: Assign the language encoded 'epo’ (Esperanto) to the data section named 'DS2'".

C: Assign the language encoded 'haw'(Hawaiian) to all data sections that do not otherwise have|a language
assignment. These are the sections named 'DS3' and 'DS4".

D: Assign the context identifier§ 'fag_a' and 'tag_b' to the data section named 'DS1'.
E: Assign the context identifier 'tag_c' to the data section named 'DS2'.

F: Assign the context identifier 'tag_d' to all data sections that do not otherwise have a context identifier assign-
men{. These arethe sections named 'DS3' and 'DS4'.

%)
END| SCHEMA;
(*

8.3 User-defined header section entities

User-defined header section entity instances may be placed in the header section with specific restric-
tions as listed below:
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a) User-defined header section entity instances shall conform to the same syntax of all header section
entity instances with the additional requirement that the first character of the keyword shall be an
exclamation marK!".

b) The attributes of user-defined header section entities shall have EXPRESS data types and shall be
mapped to the header section as specified in clause 10.

EXAMPIL E

HEADER;

FILE_SCHEMA(('GEOMETRY'));
'A_SPECIAL_ENTITY ('ABC',123); ------- > USER DEFINED ENTITY

ENDSEC;

9 [ata sections

The|data sections contain instances to be transferred by.the exchange structure. At least one data sec-
tion shall be present in every exchange structure. Each data section contains instances of [entities that
corrgspond to one EXPRESS schema specified in thesheader section.

The[syntax of the data section is specified in Taple 3. Each data section shall begin with the "DATA"
keyword. If an exchange structure contains more than one data section, each "DATA" keywofd shall be
folloved by a parenthesized PARAMETER CLIST containing a STRING and a LIST parameter.

=

Theffirst parameter shall be a STRING-containing a unique name for the section. The second parame-
ter ghall be a LIST containing exactly one STRING. The string shall be the name of the sghema that
shal| govern the data section. The schema name must appear in the headdilsestioamaentry

If an]exchange structure contains only one data section, the parenthesized PARAMETER_LIST may be
omitted. In this case,the’header secfitth schemaentry shall specify only one schema, and that
schgma shall governtthé data section.

Each data section shall be terminated with the special token "ENDSEC;".

NOTE Annex H presents a complete example of a data section within an exchange structure.

9 1 Nata cartinan-aontibhvinc
. ata STouurr Tty s

Each entity instance shall be mapped to an ENTITY_INSTANCE (see Table 3) in the data section, as
specified in 10.2. Each entity instance shall be represented at most once in the exchange structure and
shall have an entity instance name that is unique within the exchange structure. The entity instances
need not be ordered in the exchange structure. An entity instance name may be referenced before it is
defined by an ENTITY_INSTANCE in the exchange structure.
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9.2 Data section user-defined entity instances

A user-defined entity instance is an entity that is not part of the EXPRESS schema specified in the
header section. User-defined entity instances shall conform to the same syntax of all data section entity
instances except that the USER_DEFINED _KEYWORD choice shall be used in the
SIMPLE_RECORD that is part of this definition. The meaning of a user-defined entity instance, and
the number, data types and meanings of its attributes, is a matter of agreement between the partners
using the exchange structure.

EXAMPLE

DATA;

); mmmmm e > CONVENTIONAL ENTITY INSTANCE

#12=1MYCURVE(0.0,0.0,0.0,1.0,%,%,%); ----> USER DEFINED ENTITY INSTANCE

ENDSEC;

NOTE Rather than use the user-defined syntax defined in this clause, it is recommended that an implementa-
tion glefine an EXPRESS schema for the user-definedsinformation and encode this information in a sgparate data
sectipn.

10 |Mapping from EXPRESSto'the exchange structure

This|clause describes how instances of data types defined in the EXPRESS language are mapped to the
exchange structure.

The|EXPRESS langudge includes TYPE and ENTITY declarations, CONSTANT declaratipns, con-
straint specificationstand algorithm descriptions. Only instances of data types, as defined by EXPRESS
dataf types and TYRE and ENTITY declarations, are mapped to the exchange structure. Other elements
of thie languagé&>are not mapped to the exchange structure.

10.1 Mapping of EXPRESS data types

This Clause specifies the mapping from the EXPRESS elements that are data types 1o the exchange
structure.
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10.1.1 Mapping of EXPRESS simple data types

10.1.1.1 Integer

Values of the EXPRESS data type INTEGER shall be mapped to the exchange structure as an integer
data type. 6.3.1 describes the composition of an integer data type.

Table 5 - Quick reference mapping table

10.

Valu

1.1.2 Strng

ps ofithe EXPRESS data type STRING shall be mapped to the exchange structure as §

type

EXPRESS element

mapped onto:

ARRAY

BAG

BOOLEAN
BINARY
CONSTANT
DERIVED ATTRIBUTE
ENTITY
ENTITY AS ATTRIBUTE
ENUMERATION
FUNCTION
INTEGER
INVERSE

LIST

LOGICAL
NUMBER
PROCEDURE
REAL
REMARKS
RULE

SCHEMA
SELECT

SET

STRING

TYPE

UNIQUE rule
WHERE RULES

list

list

boolean

binary

NO INSTANTIATION
NO INSTANTIATION
entity instance

entity instance name
enumeration

NO INSTANTIATION
integer

NO INSTANTIATION
list

enunjeration

real

NO INSTANTIATION
real

NO INSTANTIATION
NO INSTANTIATION
NO INSTANTIATION
See 11.1.8

list

string

See 11.1.6

NO INSTANTIATION
NO INSTANTIATION

6.3:3 describes the composition of a string data type.

10.1.1.3 Boolean

string data

Values of the EXPRESS data type BOOLEAN shall be mapped to the exchange structure as an enu-
meration data type. 6.3.5 describes the composition of a enumeration data type. The EXPRESS data
type BOOLEAN shall be treated as a predefined enumerated data type with a value encoded by the

graphic characters "T" or "F". These values shall correspond to true and false respectively.

26
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10.1.1.4 Logical

Values of the EXPRESS data type LOGICAL shall be mapped to the exchange structure as an enumer-
ation data type. 6.3.5 describes the composition of a enumeration data type. The EXPRESS data type
LOGICAL shall be treated as a predefined enumerated data type with a value encoded by the graphic
characters "T", "F" or "U". These values shall correspond to true, false, and unknown respectively.

10.1.1.5 Real

Valuges of the EXPRESS data type REAL shall be mapped to the exchange structure as.a'r€al data type.
6.3.2 describes the composition of a real data type.

EXAMPLE Entity definition in EXPRESS:

ENTITY widget;

il: INTEGER;  ----------- > A
i2: INTEGER;  ----------- > B
sl: STRING(3); ------—----- > C
s2: STRING; ~  -—-=—------- > D
1 : LOGICAL;  ——-—------—- > E
b : BOOLEAN;  —————-—--—- > F
rl: REAL(4);  =------=----- s G
r2: REAL; - - > H
END_ENTITY;

Sample instance in the data section:

#2 = WIDGET(99, 99999, 'ABC', 'ABCDEFG',\MT., .F., 9., 1.2345);
A A A A A A A A
I I I I I I I
I I I I I [ I
A B C D E F G H

A: il has a value of 99 in this entityinstance.
B: iP has a value of 99999.in this entity instance.

C: $1 has a value of “‘ABC' in this entity instance. This value falls within the range (3 characters) sgecified for
this attribute.

D: 32 has avalue of 'ABCDEFG' in this entity instance.

E: llhas a value of TRUE in this entity instance.

F: b has a value of FALSE in this entity instance.
G: rl has the value of 9. in this entity instance. The precision specification does not affect the encoding.

H: r2 has a value of 1.2345 in this entity instance.
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10.1.1.6 Binary

Values of the EXPRESS data type BINARY shall be mapped to the exchange structure as a binary data
type. 6.3.6 describes the composition of a binary data type.

EXAMPLE Entity definition in EXPRESS:

ENTITY picture;

ha = RTINARY =
o — \—C 2 mia e

END_ENTITY;
Sample entity instance in data section:

#4 = PICTURE("1556FB0™);
A

I
A

A: hn has an encoding of "1556FBO0" in this instance,

101 (0101 0110 1111 1011 000O.

10.L.1.7 Number

corresponding with

the bit

gequence

Values of the EXPRESS data type NUMBER shall bezmapped to the exchange structure as|a real data
typel 6.3.2 describes the composition of a real data type.

10.L.2 List

Values of the EXPRESS data type LIST,;shall be mapped to the exchange structure as a list data type.
Clayse 7 describes the composition of*a list data type. If the LIST is empty, the list shall be gncoded as
a leff parenthesig"(") followed by.aright parenthesig")"). Within the list, each instance of the|ele-

menit type shall be encoded as.specified in clause 10 for that EXPRESS data type.

NOTE If, in a particular@ntity instance, no value is provided for an OPTIONAL attribute whose data type is
a LIST, the attribute is encoded bgallar sign("$"), as specified in 10.2.2, and not as an empty list.

EXAMPLE Eftity definition in EXPRESS:

ENTITY-widget;

attributel: LIST [0 : ?] OF INTEGER; ----------—- > A
attribute2: LIST [1 : ?] OF INTEGER; -------—--- > B
attribute3: OPTIONAL LIST [1 : ?] OF INTEGER; --> C
attribute4: REAL; --—---—---——mmm o~ > D

END_ENTITY;

Sample entity instance in data section:

#4 = WIDGET(CQ), (1,2,4), $, 2.56);
A A A A
| I I
A B C D

28

©ISO 20@ — All rights reserved


https://standardsiso.com/api/?name=e76ad97321ee69563233983d2697edcc

SO 1033-21:2002(E)

A: attributel is an empty list (list with zero elements).
B: attribute2 contains three elements in this instance.
C: attribute3 does not have a value in this instance.

D: attribute4 has a value of 2.56 in this instance.

10.L.3 Array

Values of the EXPRESS data type ARRAY shall be mapped to the exchange structure as|a list data
type} Clause 7 describes the composition of a list data type. If an EXPRESS attribute is a multidimen-
siongl array the attribute shall be encoded as a list of lists, nested as deeply as'there are dimensions. In
constructing such lists, the inner-most list, the list containing only instances @f-the element {ype, shall
corrgspond to the right-most ARRAY specifier in the EXPRESS statement’ defining the entity. The
ordgring of the elements within the encoding shall be that all the elements of the inner-magst list are
encgded for each element of the next outer list. This order means thabthe right-most index |n each list
shall| vary first. Within the list, each instance of the element type shall be encoded as specified in clause
10 fpr that EXPRESS data type. If the array data type has OPTIONAL elements, any element for
whidh no value is provided shall be encoded biplar sign("$")-

NOTE If, in a particular entity instance, no value is provided'for an OPTIONAL attribute whose data type is
an ARRAY, the attribute is encoded byallar sign("$"), as specified in 10.2.2, and not as an empty list.

EXAMPLE 1  Entity definition in EXPRESS:

X : ARRAY[1:5] OF ARRAY[100:102] OF INTEGER

Thisfis encoded in the following order:

¢ (X [1,1001, X [1,10114%~[1,102] ),
(X [2,1001, X [2,10171,-X [2,102] ),
(X [3,100], X [3,201F, X [3,102] ),
(X [4,1001, X [4,1011, X [4,102] ),
(X [5,1001, X.[541011, X [5,102] ) )

EXAMPLE 2 Etity definition in EXPRESS:

ENTITY-widget;

attributel: ARRAY [-1 : 3] OF INTEGER; = —=------—-mmmmmmmmmmoo > A

attribute2: ARRAY [1 : 5] OF OPTIONAL INTEGER; @ =—=-----—-—-mno > B

attribute3: ARRAY [1 : 2] OF ARRAY [1 : 3] OF INTEGER;  ------ > C
END_ENTITY;

Sample entity instance in data section:

#30 = WIDGET((112,3!4!5) ’ (11213,$!5) ’ ((1!2,3)!(4!5,6)))!
A A A

| | |
A B C
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A: attributel contains the following values:

attributel [-1]
attributel [0]
attributel [1]
attributel [2]
attributel [3]

L | A | N |
vuih WN B

B: attribute2 contains the following values:

attribute2 [1]
attribute2 [2]
attribute2 [3]
attribute2 [4]
attribute2 [5]

ot provided

| | A (| B
viS WN B

The significance of a missing value is defined within the EXPRESS schema.
C: attribute3 contains the following values:

attribute3 [1,1]
attribute3 [1,2]
attribute3 [1,3]
attribute3 [2,1]
attribute3 [2,2]
attribute3 [2,3]

AUV A WN R

10.1.4 Set

Values of the EXPRESS data type SET shall be mapped to the exchange structure as a ligt data type.
Clayse 7 describes the composition of a list data type. Within the list, each instance of the element type
shal| be encoded as specified in clause 10 for that EXPRESS data type. If the SET is empty, the list
shal| be encoded adeft parenthesig'(") followed by aright parenthesig")").

NOTE If, in a particular entity instance, no value is provided for an OPTIONAL attribute whose data type is
a SHT, the attribute is encoded.bgdlar sign("$"), as specified in 10.2.2, and not as an empty list.

EXAMPLE Entitydefinition in EXPRESS:

ENTITY widget;
a_number: SET OF INTEGER;
END_ENTITY;

Sample-entity instance in data section:

#2 = WIDGET((0,1,2)); -------- > A
#3 = WIDGET((0,8,2)); -------- > B
#4 = WIDGET((0,0,2)); -------- > C

A: The attribute a_number was defined by the set numbers 0, 1, 2 in this instance.
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B: Syntactically the instance is correct. However, the instance is incorrect with respect to the definition of a SET

in EXPRESS because a SET is not allowed to have missing members.

C: Syntactically the instance is correct. However, the instance is incorrect with respect to the definitio
in EXPRESS because a SET is not allowed to have duplicate members.

10.1.5 Bag

nofaSET

Values of the EXPRESS data type BAG shall be mapped to the exchange structure as ais
Clayse 7 describes the composition of a list data type. Within the list, each instance of the €l
shal|l be encoded as specified in clause 10 for that EXPRESS data type. If the BAG isemy
shal| be encoded adeft parenthesig"(") followed by aright parenthesig")").

NOTE If, in a particular entity instance, no value is provided for an OPTIONAL attribute whose da
a BAG, the attribute is encoded bdallar sign("$"), as specified in 10.2.2, and not as‘ah empty list.

EXAMPLE Entity definition in EXPRESS:

ENTITY widget;
a_numbers: BAG OF INTEGER;
END_ENTITY;

Sample entity instance in data section:

#2
#3

WIDGET((0,1,1,2)); -------- > A
WIDGET((0,$,2));  -------- > B

A: The attribute a_numbers was defined by the collection of numbers 0, 1, 1, 2 in this instance.

B: $yntactically, the instance is correct.-However, the instance is incorrect with respect to the definiti
in EXPRESS because a BAG is not'allowed to have missing members.

10.1..6 Simple definedtypes

A simple defined typelis a type defined by an EXPRESS type declaration in which the under
is ngither an ENUMERATION nor a SELECT. A simple defined type shall be mapped to the
strugture as the data type used in its definition.

EXAMPLE Entity definition in EXPRESS:

t data type.
bment type
ty, the list

la type is

bn of BAG

ying type
exchange

I'YPE
typel = INTEGER;
END_TYPE;
TYPE
type2 = LIST [1 : 2] of REAL;
END_TYPE;
ENTITY widget;
attributel: LOGICAL; ------------ > A
attribute2: TYPELl;  -------————- > B
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attribute3: TYPE2;  ------------ > C
END_ENTITY;

Sample entity instance in data section:

#4 = WIDGET( .T., 256, (1.0,0.0));
A A

I I
B C

> — >

A: The value of the attribute attributel; in this instance, TRUE.
B: Typel is an integer type and, therefore, the value 256 is valid.

C: Type2is a list and, therefore, a list with 2 REAL elements is valid.

10.

Valu

1.7 Enumeration

es of an EXPRESS ENUMERATION data type shall be mapped: to the exchange strugture as an
enummeration data type. 6.3.5 describes the composition of a enumeration data type.

If th¢ document that defines the schema whose instances.are the subject of the data section|also defines
a sef of short names for the enumerated values within that' schema, the actual value in an ingtance of the
ENUMERATION may be the short name corresponding to one of the enumerated valugs in the
EXPRESS schema. Otherwise, the actual value shall be one of the enumerated values in the EXPRESS
schema. In either case, amall lettersshall be converted to the correspondiagital letters and the
valug shall be delimited Hyll stops"." as definedin the ENUMERATION production of Table 2.
EXAMPLE Entity definition in EXPRESS:
TYPE
primary_colour = ENUMERATION OF (red, green, blue);
END_TYPE;
ENTITY widget;
p_colour: primary-=colour;  --------—--—---—-- > A
END_ENTITY;

Sam

ple entity Instance in data section:

#2 = WIDGET(.RED.);
A

A

A: The value of the attribute p_colour in this entity instance is RED.

10.

1.8 Select data types

An EXPRESS select data type defines a list of data types, called the "select-list", whose values are
valid instances of the select data type. An instance of a select data type shall be a value of at least one

32
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of the data types in the select-list. The value shall be encoded in the exchange structure as determined
by the following procedure:

if the value is an instance of an entity data type in the select-list, it shall be mapped to the

exchange structure as an entity instance name (see 6.3.4);

if the value is an instance of a simple defined type in the select-list, it shall be mapp

ed to the

exchange structure as a TYPED PARAMETER (see Table 3) in which the KEYWORD shall

For
data
ume
shor
may|

be the name of the simple defined type or.enumeration data type itself. In either case, any S

shal
ters.

NOT]
claus
enurn

NOT]
entity
entity

NOT]

identify the simple defined type, as specified below, and the PARAMETER shall be the
of the value of the simple defined type, as specified in 10.1.6;

if the value is an instance of an enumeration data type in the select-list, it shall be map
exchange structure as a TYPED_PARAMETER (see Table 3) in which\the KEYWOHR
identify the enumeration data type, as specified below, and the PARAMETER shall be t
ing of the value of the enumeration data type, as specified in 10.1.7;

if the value is an instance of a (nested) select data type in the select-list, it shall be maj
exchange structure as an instance of that select type as provided in this clause.

nstances of simple defined types and enumeration.data types, the KEYWORD shall ig
type of the instance. The data type identified shall.be one of the types in the select-list.
nt that defines the schema whose instances are the subject of the data section also de
t names for the simple defined types and efnumeration types within that schema, the K
be the short name corresponding to the data type of the instance. Otherwise, the KEYW,

be converted to the corresponding ¢apital letters, i.e., the encoding shall not contain an
FE 1 If the data type (in the<select-list) which the value instantiates is itself a select data type

e will be used recursively.to_encode the value. Only instances of entity data types, simple defing
Neration data types cap-actually be encoded (see Example 2).

- 2 According to-1SO 10303-11:1994, an instance of a subtype of an entity data type is an inst
data type. Soan instance of an entity data type in the select list" includes instances of subty

data types:

F 3¢ f'the entity data types in the select-list are not mutually exclusive, then a value of the seled

bncoding

ped to the
D shall
e encod-

pped to the

entify the

If the doc-
fines a set of
EYWORD
ORD shall
mall letters

y small let-

, then this
d types and

ance of the
bes of those

t data type

may

instantiate more than one entity data type in the select-list (see Example 1).

NOT

E4

If the value is not an entity instance, it is an instance of exactly one simple defined-type or enumera-

tion data type. The value may, however, be a valid instance of several (nested) select data types and thereby
instantiate more than one type in the original select-list (see Example 2).

EXAMPLE 1

©ISO 202 —All rightsreserved
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ENTITY Leader SUBTYPE OF (Employee);
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project: STRING;
END_ENTITY;

ENTITY Manager SUBTYPE OF (Employee);
unit: STRING;
END_ENTITY;

ENTITY Employee;
name: STRING;
END_ENTITY;

FYPE—Supervisor—="SELECT (Mamager, teader);

END_TYPE;

ENTITY Meeting;

date: STRING;
attendees: SET [2:?] OF Supervisor;
END_ENTITY;

ple data section instances:

#1 = LEADER('J]. Brahms','Academic Festival');
#2 = MANAGER('S. Ozawa', 'Tokyo Symphony');
#3 = (EMPLOYEE('G. Verdi') LEADER('Aida') MANAGER('La/Scala'));

#4 = MEETING('14921012', (#1, #2, #3));

rvisor. Instance #2 is a Manager and thus a valid\Supervisor. Instance #3 is an instance of
5 Leader and Manager from the select-list of Supervisor. All are mapped according to 6.3.4.

MPLE 2  Entity definition in EXPRESS:!

TYPE Mass = SELECT (Mass_Spec/ Mass_Substitute);
END_TYPE;

TYPE Mass_Spec = SELECT((Measured_Mass, Computed_Mass, Estimated_Mass);
END_TYPE;

TYPE Measured_Mass
END_TYPE;

REAL;

TYPE ComputrédiMass
END_TYPE;

Extended_Real;

TYPE «<Estimated_Mass = REAL;
END_ATYPE;

TYPE Mass_Substitute = SELECT(Weight, Estimated_Mass);

second attribute of instance #4 is the attendees: a SETCOF Supervisor. Instance #1 is a Leader ar]

d thus a valid
both (entity)

34

END_TYPE;

TYPE Weight = REAL;
END_TYPE;

TYPE Extended_Real = SELECT (FloatingNumber, NotaNumber);
END_TYPE;

TYPE FloatingNumber = REAL(7);
END_TYPE;

©ISO 20@ — All rights reserved
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TYPE NotaNumber = ENUMERATION OF (plus_infinity,
minus_infinity, indeterminate, invalid);
END_TYPE;

ENTITY Steel_Bar;
bar_length: Extended_Real;

The

lowin
INGN
exch

The
there
Mas
ple d
ing 1

The

(follg
mer3
folloy

The
also
(sele
sele
EST
exch

The

bar_mass: Mass;
END_ENTITY;
le instantiation in data section:
#1 = STEEL_BAR(FLOATINGNUMBER(77.0), MEASURED_MASS(13.25));
#2 = STEEL_BAR(NOTANUMBER(.INDETERMINATE.),
ESTIMATED_MASS(10.0));
#3 = STEEL_BAR(FLOATINGNUMBER(77.0),

COMPUTED_MASS (FLOATINGNUMBER(14.77719)));

g 10.1.8 for the select data type Extended_Real) as a TYPED_PARAMETER with KEYWORD
NUMBER (the simple defined type in the select-list). The PARAMETER value 77.0 is mapps
ange structure, following 10.1.6 for FloatingNumber, as a value of thé simple type REAL.

second attribute of instance #1 represents a Measured_Mass value, which is a valid Mass_Sp
fore a valid Mass value. It is mapped (by recursive application of 10.1.8, since Mass is a select d
5 Spec is a select data type) as a TYPED_PARAMETER with KEYWORD MEASURED_MASS
efined type in the select-list). The PARAMETER value 13.25 is mapped to the exchange structu
0.1.6 for Measured_Mass, as a value of the simple' type REAL.

first attribute of instance #2 represents an‘\Extended_Real value that is a NotaNumber value. |
wing 10.1.8 for Extended_Real) as a TYPED_PARAMETER with KEYWORD NOTANUMBER (th
tion type in the select-list). The PARAMETER value "indeterminate" is mapped to the exchangs
ving 10.1.7 for the enumeration, type NotaNumber.

second attribute of instance #2 represents an Estimated_Mass value. This is a valid Mass_Sp
a valid Mass_Substitute value and therefore a valid value of Mass. This value actually instar
ct) data types in the-select-list of Mass. It is mapped (by recursive application of 10.1.8, sincs
t data type and~Mass_Spec is a select data type) as a TYPED_PARAMETER with K
MATED_MASS (the simple defined type in the select-list). The PARAMETER value 10.0 is mapp
ange structure, following clause 10.1.6 for Estimated_Mass, as a value of the simple type REAL.

irst attribute of instance #3 is the same as the first attribute of instance #1.

irst attribute of instance #1 represents an Extended_Real value that is a FloatingNumber. It is npapped (fol-

FLOAT-
d to the

bc value and
ata type and
the sim-

re, follow-

[ is mapped
e enu-
structure,

ec value and
tiates both
Mass is a

EFYWORD

ed to the

The second attribute of instance #3 represents a Computed_Mass value, which is a valid Mass_Spec value and
therefore a valid Mass value. It is mapped (by recursive application of 10.1.8, since Mass is a select data type and
Mass_Spec is a select data type) as a TYPED_PARAMETER with KEYWORD COMPUTED_MASS (the sim-

ple defined type in the select-list).

The PARAMETER value encoding follows clause 10.1.6 for a

value of

Computed_Mass, which is an Extended_Real value. Extended_Real is a select data type. Per clause 10.1.8, the
Extended_Real value is encoded as a TYPED_PARAMETER with KEYWORD FLOATINGNUMBER and
PARAMETER value 14.77719, following clause 10.1.6 for FloatingNumber.

©ISO 202 —All rightsreserved
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10.2 Mapping of EXPRESS entity data types

An instance of an EXPRESS entity data type shall be mapped to the exchange structure as an
ENTITY_INSTANCE.

As defined by 1SO 10303-11:1994, a "simple entity instance" is an entity instance that is not an
instance of a subtype of any entity data type. All other entity instances are called "complex entity
instances". A simple entity instance shall be mapped as specified in 10.2.1. A complex entity instance

I

shal

NOT]
entity
larat
supe
Only
visio
are

10.2

NOT]

10.

A simple entity instance shall be mapped as a‘SIMPLE_ENTITY_INSTANCE in the exchan

ture
speq

Eac
exch
orde
be t
expl
PAR

The
fied

EXA

[ ol M P 109
NTTTIAPpPCU do opJTUINITU T LY. 2. J.

= A simple entity instance is an entity instance which is completely describedihyl@EXPRES
-declaration. A complex entity instance is an instance whose description involves more“than one
on, even when only one of them contains explicit attributes. A simple entity instance ean be an ir

the explicit attributes of an EXPRESS entity are mapped to the exchange structure. S
ns, however, apply to OPTIONAL explicit attributes (see 10.2.2) fexplicit attributes whog
Entity instances (see 10.2.4), and all redeclarations of explicit. attributes (see 10.2.6, ]
.8)

= More than one such provision may apply to the same attribute.

.1 Mapping of a simple entity instance

The entity data type name shall be mapped to the KEYWORD of the SIMPLE_REC
ified in 10.2.11.

n explicit attribute shall be mapped directly to a PARAMETER of the SIMPLE_RECOR
ange structure. The order of the PARAMETERS in the exchange structure shall be the s
r of the corresponding attributes in the EXPRESS entity declaration. The first PARAMET
ne value of the first explicit attribute; the second PARAMETER shall be the value of th
cit attribute, and s0 )on.
AMETER_LIST shall be empty.

form of each/PARAMETER shall depend on the data type of the corresponding attribute]
n 10.1.

MPKE Definition in EXPRESS:

bS
entity-dec-
stance of a

rtype, as long as it is not an instance of any subtype, but an instance of a subtype._is always "conplex".

pecial pro-
e values
10.2.7, and

ge struc-
ORD, as

D in the
ame as the
ER shall

e second

If the EXPRESS entity data type has no explicit attriblites, the

, as speci-
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TYPE
primary_colour_abbreviation
END_TYPE;

ENUMERATION OF (r, g, b);

ENTITY widget;
attributel:
attribute2:
attribute3:
attribute4d:
attribute5:

INTEGER;
STRING;

LOGICAL ;
BOOLEAN ;
REAL ;

MTMO N W >
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attribute6: LIST [1 : 2] of LOGICAL; ----> G

attribute7: ARRAY [-1:3] of INTEGER; ---> H

attribute8: PRIMARY_COLOUR_ABBREVIATION; -> I
END_ENTITY;

Sample entity instance in data section:

#1 = WIDGET( 1, 'A', .T., .F., 1.0, (.T.,.F.), (1,0,1,2,3), .R.);
A A A A A A A A A
I || I I I I I I
A B C D E F G H T

A: The EXPRESS entity name widget is mapped to the WIDGET standard keyword of the data'sectipn entity.
B: attributel has a value of 1 in this entity instance.
C: attribute2 has a value of A in this entity instance.
D: attribute3 has a value of T in this entity instance.
E: attribute4 has a value of F in this entity instance.
F: attribute5 has a value of 1.0 in this entity instance.

G: attribute6 is a list of logicals in this entity instance. The-list values are:

ATTRIBUTEG6 (1)
ATTRIBUTEG6(2)

H: attribute 7 is an array of integers in this’entity instance. The array values are:

ATTRIBUTE7 (-1)
ATTRIBUTE7( 0)
ATTRIBUTE7( 1)
ATTRIBUTE7( 2)
ATTRIBUTE7( 3)

L | A | N |
WNROR

I: Attribute 8 is an enUmeration. The attribute contains a value of R.

10.2.2 Mapping of OPTIONAL explicit attributes

An gxplieit attribute that is declared to be OPTIONAL is not required to have a value in a given entity
instance. When the optional value is supplied in an entity instance, it shall be encoded according to the
data type of the attribute, as specified in 10.1. When the optional value is not supplied in an entity
instance, the missing attribute value shall be encoded in the exchange structudeberthign"$".

EXAMPLE Entity definition in EXPRESS:

ENTITY XxX;
attributel: REAL;
attribute2: REAL;

©ISO 202 —All rightsreserved 37
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B: 4

C: attribute? is a reference to the xxx entity with entity instance #2.

D: 4

E: attribute4 does not have a value in this entity instance.

F. attribute5 does not have a value in this entityyinstance.

103(8-21: 2002(E)

END_ENTITY;

ENTITY yyy; ——--—-—--——-—mmmmmmmmmo s A
attributel: OPTIONAL LOGICAL; ----- > B
attribute2: xxxj; =--------—-----—--- s C
attribute3: xxx; --—-——--—-——-—-—--- s D
attribute4: OPTIONAL INTEGER; ----- > E
attribute5: OPTIONAL REAL; ------- > F

END_ENTITY;

le entity instances in data section:

#1=XXX(1.0,2.0);
#2=XXX(3.0,4.0);
#3=YYY(S,#2,#1,$,%);

'he EXPRESS entity name yyy is mapped to the YYY standard keyword ofthe data section entity.

ittributel does not have a value in this entity instance.

ittribute3 is a reference to the xxx entity with entity instance #1.

10.p.3 Mapping of derived attributes
The|derived attributes of an entity shall not be mapped to the exchange structure. Wherl a derived
attripute in a subtype redeclares an attribute in a supertype, the mapping used shall be as fescribed in
10.2.6.
EXAMPLE Entity.definition in EXPRESS:
ENTITY yyvy;
q0: Real;
gql:“Real;
g2t Real;
END_ENTITY;
ENTITY XXXj;  =======—m—mmmmmmmmmm e m > A
pO: yyy;  —-mmmmmmmmmmmmmmmo—ommoooo > B
pl: yyy;  —mmmmmmmmmoooommooooooooooo > C
P2: yyy; = mmmmmmmmmmmoommmooooooooooo > D
DERIVE
attrib5 : vector := func_normal (pO,pl,p2); ----> E
attrib4 : real = func_diameter (p0,pl,p2); --> F

38

END_ENTITY;
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Sample entity instances in data section:

#9 = YYY( 0.0, 0.0, 0.0);
#10 = YYY( 1.0, 2.0, 3.0);
#11 = YYY( 4.0, 5.0, 6.0);
#12 = XXX( #9, #10, #11);

A A A A

[ | [ |

A B C D

B: pO is a reference to the yyy entity with an entity instance #9.

C: plis a reference to the yyy entity with an entity instance #10.

D: p3is a reference to the yyy entity with an entity instance #11.

E: attrib5 does not map to the entity instance because it is a derived attribute.

F: attrib4 does not map to the entity instance because it is a derived attribute.

10.

If an
ence
The
sect
preg
sam

NOT]
multi
instal

EXA

he EXPRESS entity name xxx IS mapped to the standard keyword of the data section entity.

.4 Mapping of attributes whose values.are entity instances

entity instance is specified as an attribute of a’second (referencing) entity instance, the
bd) entity instance shall be mapped to the exchange structure as an entity instance namg
referenced entity instance shall be defined*within the data sections, i.e. somewhere with
ons the referenced entity instance shallloccur on the leftedtla¢s sigi'=". This definition m
ede or follow the use of the entity instance as an attribute. The definition need not occun
£ data section as the use of the-entity instance as an attribute.

= Annex F describes metheds for evaluating schema conformance when an exchange struct
ple data sections based pn:different EXPRESS schemas, including the validity of references ar
hces defined in data sgctions based on different EXPRESS schemas.

MPLE Entity.definition in EXPRESS:

ENTITY vy
X : REAL;
y i, REAL ;
z ¢ REAL;

END_ENTITY;

first (refer-

b (see 6.3.4).
in the data
Ry

within the

ire contains
nong entity

ENTITY xxx;

PO @ yyy; -------------- > A
Pl @ yyy; -—---mmmmmmmee- > B
END_ENTITY;

Sample entity instance in data section:

©ISO 202 —All rightsreserved

#1
#2

YYY(3., 4., 5.);
XXX (#1, #3);
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#3 = YYY (1., 2., 3.);

10.2.5 Entities defined as subtypes of other entities

ISO 10303-11 defines instances of an entity having a SUBTYPE clause to be "complex entity
instances", in that they may involve attributes from more than one entity-type declaration. This sub-
clause specifies how complex entity instances are mapped to the exchange structure.

inte

NOT]
diffe

NOT]

A se
sion
ISO

Eac
map
whid

Tod

a)

.2.5.1 Default selection of mapping

nal mapping or external mapping. One mapping rule applies to each instance of a subty

1 The selection of mapping depends on the entity instance rather than the entity type /It is
ent instances of the same entity data type to use different mappings, depending on wheth
ces of subtypes and which subtypes they instantiate.

2 This subclause appliemly to complex entity instances. It does not necessarily apply t

ce of a supertype entity. In particular, it does not apply to an instancecofa supertype that is not
y subtype. Such instances may exist if the supertype is not an abstract supertype and is not its
me other entity. Such instances are mapped as provided in 10.271.

selection of which mapping rule to use for each entity.instance depends on the conforn
en for the implementation. For implementations oficonformance class 1, the choice of 1
cribed by 10.2.5.1. For implementations of conformance class 2, the external mapping
D.2.5.3 shall be used for all complex entity instances.

t of entity data type definitions that@re linked by subtype and implicit or explicit supertyp
5 define a set of complex entity instance structures, referred to as the evaluated set in
10303-11. Each member ofithe evaluated set specifies a list of entity data type names.

N particular instance of’an”entity data type corresponds to one member of the evaluat

h it corresponds.

etermine theZmapping rules to apply to a given entity instance:

determine the list of entity data type names that are included in the evaluated set memb
responds to the entity instance;

ping rules,
pe entity.

ossible for
er they are

b every
an instance
elf a subtype

ance class
napping is
prescribed

b expres-
annex B of

bd set. The

ping that may be applied to a particular instance depends on the member of the evaljiated set to

er that cor-

b)

c)

40

identify from the list all entity-types that have no subtypes and all entity-types that may have sub-

types but for which none of the subtypes appears in the list (evaluated set membe
instance;

r) for this

if only one entity data type has been identified, this entity-type is referred to as the "leaf entity

data type" and the internal mapping shall be used. Otherwise the external mapping shal
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NOTE At least one entity data type will be identified in step b above.

10.2.5.2 Internal mapping

If the internal mapping is wused, the entity instance shall be mapped to a
SIMPLE_ENTITY_INSTANCE (see Table 3). The KEYWORD shall encode the name of the leaf
entity data type, as specified in 10.2.11. The PARAMETER_LIST shall encode the values of the inher-
ited explicit attributes of all supertype entities and the explicit attributes of the leaf entity data type. The
ordgrimwhich the mherited and expiicit attributes appear i the exciiange structure shaitbe getermined
as follows:

— Jall inherited attributes shall appear sequentially prior to the explicit attributes of ‘any entit

<

— [the attributes of a supertype entity shall be inherited in the order they appear in the |supertype
entity itself;

— [if the supertype entity is itself a subtype of another entity, then the attributes of the higher super-
type entity shall be inherited first;

— when multiple supertype entities are specified, the attributes of supertype entities shall be pro-
cessed in the order specified in the SUBTYPE OF ‘expression.

This|procedure may result in a supertype entity being referenced more than once. In this cage all refer-
ences after the first one shall be ignored.

EXAMPLE 1  An example of a simple subtype/supertype relationship. Entity definition in EXPRESS:

ENTITY aa ABSTRACT SUPERTYPE OEJ(ONEOF(bb,cc)); ------ > A
attrib_a: zz; -—--—-—--—-scmwmm e > B

END_ENTITY;

ENTITY bb SUBTYPE OF (aa)

ABSTRACT SUPERTYPE OF (ONEOF(xX)); ------------ > C
attrib_bl: yy; 69— > D
attrib_b2: yyi S ——-—— o > E

END_ENTITY;

ENTITY cc\SUBTYPE OF (aa);
attrib_c : REAL;
END.ENTITY;

ENTITY xx SUBTYPE OF (bb);

b REAL =
e REATS f

END_ENTITY;

ENTITY zz;
attrib_z : STRING;
END_ENTITY;

ENTITY yy;
attrib_1l : REAL;
attrib_2 : REAL;
attrib_3 : REAL;
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END_ENTITY;

Sample entity instance of entity data type xx in data section:

#1 = ZZ('ZATTR");

#2 = YY(1.0, 2.0, 0.0);
#3 = YY(2.0, 2.0, 0.0);
#4 =

XX(#L, #2, #3, 4.0);
A A A A

A: H

B: ]
rectly
refer

C:
D: 7
rectly
entity
E:
rectly
XX, @&

F:

EXA
tion i

The attribute attrib_b2 will map to the data section as'an inherited attribute in an entity that is direg

I | I |
B D E F

Because entity aa is an abstract supertype it does not map to the exchange structure.

[he attribute attrib_a will map to the data section as an inherited attribute in an entity’that is direc
subtyped to the aa entity. In this case, attrib_a is represented by the first attribute of the instanc
5 to zz, entity instance #1.

Because entity bb is an abstract supertype it will not map to the exchange structure.

[he attribute attrib_b1 will map to the data section as an inherjted)attribute in an entity that is direc|
subtyped to the bb entity. In this case, attrib_b1 is represented by the second attribute of the
xX, and refers to yy, entity instance #2.

subtyped to the bb entity. In this case, attrib -b2;is represented by the third attribute of the instar
hd refers to yy, entity instance #3.

\ttribute attrib_x is represented by itswvalue 4.0 .

MPLE 2 An example of the mapping of a supertype that is not an ABSTRACT supertype. Enti
h EXPRESS:

ENTITY aa SUPERTYPE-OF (ONEOF(bb,dd)); --> A
attrib_a : STRING;
END_ENTITY;

ENTITY bbi-SUBTYPE OF (aa); --------------- > B
END_ENTITY;

ENTEPY cc SUBTYPE OF (bb); —-----=------- s C
attrib_c : INTEGER;

lly or indi-
e of xx, and

tly or indi-
instance of
tly or indi-

ce of entity

ty defini-

END_ENTITY;

Sam
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ENTITY dd SUBTYPE OF (aa); =-----=----=—---- s D
attrib_d : REAL;
END_ENTITY;

ENTITY @@ ; ——--mmmm—mmmmmm oo > E
attrib_e : aa;
END_ENTITY;

ple entity instance in data section:

©ISO 20@ — All rights reserve
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#1 = AA('SAMPLE STRING'); =—-=-=-=-=------ > A
#2 = BB('ABC'); -----------mmmmmmmmm oo > B
#3 = CCU'DEF', 123);  —-—-—--—mmmmmmmmmmm > C
#4 = DD('XYZ", 99.99); ------=-=-------mo- > D
#5 = EE(#1); ----------------mmmmmmm - > E
#6 = EE(#2); ———--————m—mmmmmmmmmmmmemm > E
#7 = EE(#3); --—-—---------mmmmmm - > E
#8 = EE(#4); -—-—-----------mmmmmm - > E

SO 1033-21:2002(E)

A: Since it was not an abstract supertype, the supertype entity aa can be instantiated in an exchange structure.

Noterthatit-contains-onty-ts-attrib—aattribtte-when-itis-instantiated:
B: The entity bb is a subtype of aa and therefore its instances will contain the attributes of bath)aa gnd bb, but
sincg entity bb does not define any attributes the parameter list will only contain attrib_a.
C: The entity cc is a subtype of bb and therefore its instances will contain the attributes of aa, bb, and cc.
D: The entity dd is a subtype of aa and therefore its instances will contain the attributes of both aa and dd.
E: The entity ee references entity aa as an attribute. Therefore, an instance of entity ee may referenge any of #1,
#2, #3 or #4.
EXAMPLE 3  An example of the mapping of an entity with muiltiple supertypes in the SUBTYPE OR expres-
sion | Entity definition in EXPRESS:
ENTITY base SUPERTYPE OF (branch_one,branchetwo); ---> A
attrib_a : STRING;
END_ENTITY;
ENTITY branch_one SUBTYPE OF (base); =---------------- > B
attrib_b : INTEGER;
END_ENTITY;
ENTITY branch_two SUBTYPE Ok (base); --------------—-—- > C
attrib_c : BOOLEAN;
END_ENTITY;
ENTITY Teaf SUBTYRPE.OF (branch_one, branch_two); ----> D
attrib_d : REAL;
END_ENTITY;
Sample entity inStance in data section:
#1 2BASE("SAMPLE STRING'); -------—-———-mmmmmmmmm oo > A
#2= BRANCH_ONE('ABC', 123); ------—--——---mmmmmmmm - > B
#3 = BRANCH TWO('DEF', .T.);  —----mmmmmooooooooooooo > C
#4 = LEAF('XYZ', 123, .T., 99.99); ----—----------om—v > D

A: Entity base has no supertypes. When instantiated in an exchange structure, its parameter list will contain

only

a value for the attrib_a attribute.

B: The entity branch_one is a subtype of base. When instantiated in an exchange structure, its parameter list
will contain the inherited attributes of base followed by the attributes of branch_one.

©ISO 202 —All rightsreserved
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C: The entity branch_two is a subtype of base. When instantiated in an exchange structure, its parameter list

will contain the inherited attributes of base followed by the attributes of branch_two.

D: The entity leaf is a subtype of branch_one and branch_two. When instantiated in an exchange structure, its
parameter list will contain the inherited attributes of branch_one, which includes the attributes of base, followed

by the inherited attributes of branch_two, followed by the attributes of leaf.

The attributes of base are only writ-

ten once, while writing the attributes of branch_one. They are ignored when they are encountered a second time

when writing the attributes of branch_two.

10.p.5.3 External mapping

If instance shall be

CON

he external mapping is used, the
IPLEX_ENTITY_INSTANCE (see Table 3).

entity mapped

ISO|10303-11:1994 defines a "partial (complex) entity value" to be the setrof-attribute values
by q single EXPRESS entity declaration. Every entity data type nanie)in the evaluated s¢
identifies a partial complex entity value of the entity instance. Thus;.the evaluated set mem
fies the set of partial complex entity values that, together with the entity instance name, ¢
desgribe the entity instance.

Eve
shal
SIM
data

y partial complex entity value identified by an entity data type name in the evaluated se
be mapped to a SIMPLE_RECORD within the’ SUBSUPER_RECORD. The

type names, using the collating sequence defined in 5.2.

to

described
bt member
ber identi-
ompletely

t member
brder of

PLE_RECORDs within the SUBSUPER_RECQORD shall be in ascending sequence of their entity

Eac
the |
PAR|
spof
sam
entit
each

n SIMPLE_RECORD shall encode one partial complex entity value. In each SIMPLE_

AMETER_LIST shall encode the. values of the explicit attributes, if any, appearing in t
ding entity declaration. The order of the PARAMETERS in the exchange structure sh
e as the order of the corresponding attributes in the EXPRESS entity declaration. If the
y declaration contains no,explicit attributes, the PARAMETER_LIST shall be empty. The

PARAMETER shall depend on the data type of the corresponding attribute, as specifie

NOT]
nam

1  The sequence-of partial entity values (SIMPLE_RECORDS) is determined by the entity
b (the so-called “long name") and not by the "short name", if provided, which may be used for the

NOT]
noe

2 Every\partial entity value in the evaluated set is required to appear, including supertypes
plicit attributes.

CORD,

E
KEYWORD shall encode the correspongding entity data type name, as specified in 10.2.F11, and the

e corre-
all be the
EXPRESS
form of

i in 10.1.

data type
encoding.

vhich have

EXAMPLE 1  An example of the mapping of subtypes related by ANDOR.

Entity definition in EXPRESS:

ENTITY aa SUPERTYPE OF (bb ANDOR cc);
attrib_a : STRING;
END_ENTITY;

--> A

ENTITY bb SUBTYPE OF (aa);
attrib_b : INTEGER;
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END_ENTITY;

ENTITY cc SUBTYPE OF (aa); ------------- > C
attrib_c : REAL;

END_ENTITY;

ENTITY dd ; ====-=-=mmmmmmmmmmmmmmmome > D
attrib_d : aa;

END_ENTITY;

Sample entity instance in data section:

#1 = BB('sample string', 15); ------------ > A

#2 = CC('S', 3.0); =—-—--——mmmmmmm - > B

#3 = (AA('ASTRID')BB(17)CC(4.0)); --------- > C

#4 = DD(#1); -—----—----------mmmmmm oo > D

#5 = DD(#2); —=—--—------mmmmmmmmmm oo > D

#6 = DD(#3); ———--=-==mmmmmmmmmmmmem oo >D

#7 = AA(C'ABC'); mmmmmmmmmmmmmmmemeoee > E

FAVE

B: 4

C:. 1

1 is an instance of aa and bb combined.

£2 is an instance of aa and cc combined.

¥3 is an instance of aa, bb and cc combined.

D: The entity dd references entity aa as an attribute. Therefore, an instance of entity dd may legally reference

any of #1, #2 or #3.

E: The non-abstract supertype aa can be instantiated, and the internal mapping applies because the| evaluated set
contains only one member.

EXAMPLE 2  An example of the mappings of a more complicated subtype/supertype graph. Entity [definition
in EXPRESS:
ENTITY x;
attrib_x : INTEGER;
END_ENTITY;
ENTITY a ABSTRACT SUPERTYPE OF(ONEOF(b,c)); --> A
attrib_a™~ ™ - > B
END_ENTETY;
ENTITY. b SUPERTYPE OF(d ANDOR &)
SUBTYPE OF (a);
attrib_b : REAL; -----------mmmmmmmmoo > B
ENU_ENTLITY,
ENTITY ¢ SUBTYPE OF (a); =----=----------mmmmm- > C
attrib_c : REAL;
END_ENTITY;
ENTITY d SUBTYPE OF (b); -------—————---—————- > D
attrib_d : x;
END_ENTITY;

ENTITY e ABSTRACT SUPERTYPE

©ISO 202 —All rightsreserved
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SUBTYPE OF (b); =-=======mmmmmmmmmmmomoe > A
attrib_e ! X; ====m-mmmmm e > B
END_ENTITY;
ENTITY f SUPERTYPE OF (h);
attrib_f : x; ---——------- - > B
END_ENTITY;
ENTITY g SUBTYPE OF (@); —-------=--——-mmmmmm > E
attrib_g : INTEGER;
END_ENTITY;
ENTITY h SUBTYPE OF (e,f); =-----mmmmmmmmoommm > E
attrib_h : INTEGER;
END_ENTITY;

A: $ince entity a and e are abstract supertypes they cannot occur on the exchange-structure as|independent
instapces.

B: $ince attrib_a, attrib_b, attrib_e and attrib_f are attributes of supertype entities, they will be mappgd as inher-
ited attributes if a subtype is mapped using the internal mapping. They wilkbe mapped as attributes offthe entities

in which they are declared if a subtype is mapped using the external mapping.

C: $ince entity c participates in an ONEOF operation and its supertype participates in no supertype pperation, it
will yse the internal mapping.

D: The mapping of d will depend on the structure of the evaluated set in which it appears.

E: $ince entities g and h both have a supertype (entity e) that participates in an ANDOR operation, their map-
ping |will depend on the structure of the evaluated set in which they appeatr.

EXAMPLE 3  An entity instance showing internal mapping.

#1=X(1);
#2=C(#1, 2.0);
A A A
|| |
A B C

A: The evaluated'sét of '#2' is [c & a] and therefore uses the internal mapping.

B: attrib_a is inherited by entity data type c. The evaluated set is a reference to an instance of entity [data type Xx.

C. attribcappearsafterallinheritedattributes—————— |

EXAMPLE 4  Entity instance showing internal mapping:

#4=X(3);

#1=X(1);

#2=D(#1, 2.0, #4)
A A A A
|| | |
A B C D
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A: Since entity instance #2 belongs to the evaluated set [a & b & d] that has exactly one leaf (d), it is internally

mapped.
B: The attribute of a with name attrib_a is inherited by entity data type d.

C: attrib_b is inherited by entity data type d.

D: attrib_d is the last attribute in the d instance because inherited attributes from the supertype entities a and b

come Tirst.

EXAMPLE 5  Entity instance showing external mapping:

#1=X(1);
#2=(A(#1) B(9.0) D(#1) E(#1) F(#1) H(4) ); ---------——-- > A

A: $ince entity instance #2 is amember of [a& b & d & e & f & h] and this evaluated set has more tha

n one leaf

(d and h), external mapping is used. There is no single entity data type name that can be associgted with the

entity; rather it can be considered to have the composite name a-b-d-e-fdpatiedbetween the entity rec
are gptional and have been added to this example for ease of reading:

10.R.6 Explicit attributes redeclared as DERIVEd

If a subtype entity redeclares an attribute of its supertype using the DERIVE clause and if th
attritpute is an explicit attribute, the value of the original attribute in the supertype shall be e
anasterisk("*").

EXAMPLE Entity definition in EXPRESS:

ENTITY point;

x : REAL;
y : REAL;
z : REAL;
END_ENTITY;

ENTITY point_on_curye SUBTYPE OF (point);

u : REAL;
C : curve;

DERIVE
SELF\point.x : real := fx(u, ©);
SELR\point.y : real := fy(u, ©);
SELRNpoint.z : real := fz(u, ©);

END_ENTITY;

brds

e original
ncoded as

ENTITY curva ;

attr : STRING;
END_ENTITY;

Sample entity instance in data section

#1 = CURVE('curve_attribute');
#2 = POINT_ON_CURVE( *, *, *, 0.55, #1); =----------- > A
#3 = POINT(2.0, 3.0, 4.0); =——-—-=-=-=--m-m—mmmmmmmm > B
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A: Because a subtype with derived attributes is used here, the attributes x, y and z are replstesidks/

B: Because POINT is not an ABSTRACT SUPERTYPE, it is possible to have an instance of POINT in the
exchange structure. The attributes x, y, and z appear as normal.

10.2.7 Attributes redeclared as INVERSE

If a subtype entity redeclares an attribute of its supertype using the INVERSE clause, there is no effect

on the encoding. The redeclared attribute is not encoded in any way.

10.

If a
DER

The
map

P.8 Attributes redeclared as explicit attributes

ubtype entity redeclares an attribute of one of its supertypes as an explicitattribute, i.
IVE clause nor an INVERSE clause, there is no effect on the encoding.

attribute value shall be encoded as an attribute of the supertype, as specified in 10.2.5, 8
ping specified in clause 10 for the data type of the attribute inthe supertype. The

attripute shall be ignored, that is, it shall not be considered an attribute of the subtype for eng

pOSE

EXA

PS.
MPLE Entity definition in EXPRESS:

ENTITY aaa SUPERTYPE OF (ONEOF (bbb, ccc));

al : NUMBER;
a2 T curve;
INVERSE
a3 : SET OF mmm FOR ml;
END_ENTITY;
ENTITY bbb SUBTYPE OF (aaa);
SELF\aaa.al : INTEGER;
b : REAL;
END_ENTITY;
ENTITY ccc SUBTYPE OFf(aaa);
SELF\aaa.a? : Tihe;
INVERSE
SELF\aaa.a3 NSET [1:2] OF mmm FOR ml;
END_ENTITY;

ENTITY cutwe;
END_ENTITY;

ENTITY Tine SUBTYPE OF (curve);

e. notin a

pplying the
redeclared
oding pur-

END_ENTITY;

ENTITY mmm;
ml : aaa;
END_ENTITY;

Sample instantiation in data section:

48

#1 = LINEC...);
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#2 = CURVE(...);
#3 = BBB(1.0, #2, 0.5);
#4 = CCC(1.5, #1);

For the instances #3 and #4 the encoding is the same as if there were no redeclared attributes in the entities bbb
and ccc.

10.2.9 Entity local rules

Entit

EXA

Sam

The

D: A

WHE

y local rules, WHERE rules and UNIQUE rules, shall not be mapped to the exchangerst

MPLE Entity definition in EXPRESS:
ENTITY widget; ----------------------- > A
a @ REAL; -—-----mmmmmmmmm - > B
b 1 REAL; =---=---mmmmmmmmmmmeooe > C
c : REAL; ———--—--————mmmm - > D
WHERE
a** 2 +b* 24+c* 2=3.0; ----> E
END_ENTITY;

ple entity instance in data section.:

WHERE rules are not instantiated in the entity instance.

#2 = WIDGET( 1.0, 1.0, 2.0);
A A

A A
I | I |
A B C D
'he EXPRESS entity name widget is.mapped to the entity data type keyword of the data section
\ttribute a has a value of 1.0 in¢he entity instance.

\ttribute b has a value of 1.0 in the entity instance.

\ttribute ¢ has a value-of 2.0 in the entity instance.

The WHERE.rule did not map to the exchange structure. The entity is syntactically correct. Ho

RE rule.js not satisfied by the values of the three attributes.

10.

P10 Mapping of INVERSE attributes

ructure.

bNtity.

lvever, the

Attributes within the INVERSE clause shall not be mapped to the exchange structure.

10.2.11 Encoding of entity type names

If the document that defines the schema whose instances are the subject of a data section also defines a
set of short names for each of the entity data types within that schema, these short names may be used
as the encoding of the entity data type names. Otherwise, the encoding of the entity data type names

©ISO 202 —All rightsreserved
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shall be the entity data type names themselves. In either case, any small letters shall be converted to
their corresponding capital letters, i.e., the encoding shall not contain any small letters.

10.3 Mapping of the EXPRESS element of SCHEMA

The EXPRESS element of SCHEMA shall not be mapped to the exchange structure. The name of the
schema that specifies entities that appear in an exchange structure shall be mapped to the header sec-
tion of the exchange structure by use of an instance difdhechemaentity data type as specified in

8.2.3:

10.
The

NOT
the ¢

10.
The
10.

Rem

11

The
ance
mayj
grap

Exp
cont
dire

l Mapping of the EXPRESS element of CONSTANT

EXPRESS element of CONSTANT shall not be mapped to the exchange structure.

= The existence of multiple references to the same constant is not preserved when that data i
xchange structure.

b Mapping of the EXPRESS element of RULE

EXPRESS element of RULE shall not be mapped to th€exchange structure.
6 Remarks

arks shall not be mapped to the exchange structure.

Printed representation of exchange structures

s mapped to

graphic character combinations as specified in Table 6 may be used to control the pri

appear, and within strings and binaries. Details on token separators are given in T
hic character combinations shall appear together without any intervening graphic charag

icit print controlcdirectives are also allowed within strings. The directives "\N\" and "\F\'
Fibute to the effective contents of the string. For the encoding of strings see 6.3.3. The p
tives "\N\"tand "\F\" are relevant only for the printed presentation of the exchange stru

are {o be ignered otherwise. Annex G provides guidance on the printing of the exchange stru

Table 6 - Print control directives

nied appear-
b of an exchange structures-These directives may appear at any position where a tokgn separator

le 3. The
ters.

do not
int control
cture and
cture.

50

Graphic character sequence Meaning
\N\ REVERSE_SOLIDUS N REVERSE_SOLIDUS NEWLINE
\F\ REVERSE_SOLIDUS F REVERSE_SOLIDUS FORMFEED
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In both cases the intent is to transport a sequence of graphic characters_from the basic alpha

ified
stru

Al

Am
can

Itis
othe
103

The

SO 1033-21:2002(E

Annex A
(normative)

File representation on storage media

following media containing exchange structures are distinguished:

)

record-oriented transport - usually characterized by magnetic tape but which could be @
media with record-oriented storage;

line-oriented transport - usually characterized by diskette but which couldb¢ ‘any stors
with line-oriented storage.

in this part of ISO 10303. The following conventions apply for media containing the e
ture.

Record-oriented transport content

Agnetic tape may contain several data sets. Each data set may be a sequential file wh
be interpreted as an exchange structure conforming to this part of ISO 10303.

he responsibility of the sender of such@ tape to communicate to any receiver, either on

the file shall consist of asequence of records;
the first graphic-characters in the first record shall be the special token "ISO-10303-21;
tiates the exchange structure. The formatting of the storage medium is dependent on th

system and Is a matter of agreement between the sender and the receiver;

the“last record shall be padded (if necessary) sptttesafter thesemicolonof the special tok

ny storage

ge media

ibet as spec-
xchange

ose content

the tape or

rwise, information on which data sets are exchange structures conforming to this part of 1SO
3.
transport format for each exchange structure is as follows:

" that ini-
b operating

en

Al

"END-1S0O-10303-21;"

.1 Transport format for magnetic tape media

For tape transport of exchange files, the following characteristics defined in ISO 3788 define the pre-
ferred format for interchange:

©ISO 202 —All rightsreserved
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unlabelled;
9 track tape;
63 cpmm (1600 bpi) tape density;

4000 octet (8-bit byte) physical block size;

Othe
A.l

Othe
port

A.2

Sonj
sequ

The

The
syst
delin
line-

blocks separated by inter-record gaps;
last block followed by tape mark.

br standard magnetic tape media, such as 246 cpmm (6250 bpi), may alsorbe used.
.2 Other storage media with record-oriented storage

br media on which exchange structures are stored as sequences of records may use th¢
format as specified for tapes.

Line-oriented transport content

e magnetic media contain data sets stored as a sequence of lines. Each of these data
ential file whose content can be interpreted-as a file conforming to this part of ISO 1030

file shall consist of a sequence of lings:

the first graphic characters in the“first line shall be the special token "ISO-10303-21;" thg
the exchange structure.

the last line shalh be padded, if necessary, with spaces after the speci
"END-ISO-10303-22;" that terminates the exchange structure.

means by which lines are delimited and end-of-file is represented are dependent on th
bm and are a matter of agreement between sender and receiver, subject to the restrig
niters_shall not make use of any character in the basic alphabet. Whatever their repr
and file-delimiters shall be ignored when processing the exchange structure.

P same trans-

sets may be a
3.

t initiates

al  token

b operating
tion that the
psentation,

A.2

.1 Transport format for diskette media

Any of the popular media for diskettes (3 1/2", 5 1/4", low or high density) may be used to transmit the
exchange structure.

It is the responsibility of the sender of such a diskette to communicate to any receiver either on the dis-
kette or outside the diskette which data sets are exchange structures adhering to this part of ISO 10303.

52
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A.2.2 Other media

Other media on which files are stored as sequences of lines may use the same transport format as spec-

ified for diskettes. In particular, this format may be appropriate for transfer over communication net-
works (E-mail).

A.3 Treatment of multi-volume files

It may be necessary to spread an exchange structure over more than one physical volumie. The way
multj-volume files are organized is outside the scope of this part of ISO 10303.

NOTE Depending on circumstances, special administrative software or the operating.system of thie receiving
systém may concatenate the physically separate parts of a multi-volume file into one-exchange structgre.
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Annex B
(normative)

WSN notational conventions

The syntax of the exchange structure is deflned in Wirth Syntax Notation (WSN) as published by

proa
equ
ter

ont

The

EXA

54

uctions or substltutlon rules. The eIement glven on the Ieft side of a productlon (i-e. Lk
als sign) can be used to represent an occurrence of the pattern given on the right'side.
s that appear only on the right side of such productions are called terminals. Elements
e left side of a production are called non-terminals.

notational conventions are given below. Table B.1 presents WSN defined-in itself.

a string incapital lettersis an element of the language; the string is\the name of the elen
conveniencesmall lettersare used for undefined identifiers and commentary);

any string enclosed iguotation markss literally what is contained within trguotation marl

[The one exception to this rule igjaotation markwithin-a. literal. To accomplish this, tlygiotg-

tion markis immediately repeated once. The sequénce
"AB""C" is interpreted as AB"C.

is interpreted as ", and the

the equals sigr'=" indicates a production.\The element on the left is defined to be the ¢
tion of the elements on the right. AspacCesappearing between the elements of a product
meaningless unless they appear within a literal. A production is terminatedibgtap”.";
curly brackets'{ }" indicates zero or more repetitions;

square brackety ]" indicate optional parameters;

vertical line"|" indicates the logical OR,;

parenthese&(" ")" indicate priority operations. In particular, where they enclose elemen
rated byvertical lines one of the elements is to be chosen in conjunction with any other of

of a set of
efore the
Elementary
that occur

hent (for

S

sequence

pmbina-
on are

S sepa-
peration.

MPBLE The sequence "A(B|C|D)" is equivalent to "AB|JAC|AD"
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Table B.1 - Wirth Syntax Notation (WSN) defined in itself

SYNTAX ={ PRODUCTION }.
PRODUCTION = IDENTIFIER "=" EXPRESSION ".".
EXPRESSION =TERM {"|" TERM }.
TERM = FACTOR { FACTOR }.
FACTOR = IDENTIFIER

| LITERAL

| "[* EXPRESSION "

| "(" EXPRESSION ")"

| "{" EXPRESSION "}".
IDENTIFIER = letter { letter }.
LITERAL =mm character { character } "™

©ISO 202 —All rightsreserved
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Annex C
(normative)

Information object registration

Document identification

In o
obje

iS as
desq

C.2

Ino
tion

iS as
in 1S

der to provide for unambiguous identification of an information object in an open(system, the
Ct identifier

{ iso standard 10303 part(21) version(3) }

signed to this part of ISO 10303. The meaning of this value is definedin ISO/IEC 8824-1, and is
ribed in ISO 10303-1.

Schema identification

der to provide for unambiguous identification of the header_section_schema in an opefp informa-
System, the object identifier

{ iso standard 10303 part(21) version(3) objeet(1) header-section-schema(1) }

signed to the header_section_schemaschema (see clause 8). The meaning of this valpe is defined
O/IEC 8824-1, and is described in ISO 10303-1.
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Basic alphabet and graphic character set

the l-atin-34-alnhabaot af 1SO. Q0EQ 1

NOT]
of th

O T pPTraioC T UT oo U0 9T 1

Table D.1 - Character set used in the exchange structure

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001 9
1010 10
101111
1100 12
1101 13
1110 14
111115

o~NOoO Ol h WDNPEO

0010 0011 0100 0101 0110 0111

32 48 64 80 96 112
0 @ P ) p

! 1 A Q a q

" 2 B R b r

# 3 C S C S

$ 4 D T d t

% 5 E U e u

& 6 F v f v

' 7 G w g w

( 8 H X h X

) 9 | Y i y

* : J 4 j z

+ : K [ k {

, < L \ I |

- = M ] m }

. > N A n ~

/ ? (6] _ o]

= The graphic characters are displayed in Table D.1. The top row contains the most significant four bits
s byte, the left-most column the least significant four bits.

©ISO 202 —All rightsreserved

57


https://standardsiso.com/api/?name=e76ad97321ee69563233983d2697edcc

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms, definitions, and abbreviations
	3.1 Terms defined in ISO 8859-1
	3.2 Terms defined in ISO 10646
	3.3 Terms defined in ISO 10303-1
	3.4 Terms defined in ISO 10303-11
	3.5 Other definitions
	3.5.1 basic alphabet
	3.5.2 clear text encoding
	3.5.3 control directive
	3.5.4 keyword
	3.5.5 section
	3.5.6 sequential file
	3.5.7 token separator

	3.6 Abbreviations

	4 Exchange structure fundamental concepts and assumptions
	4.1 Introduction
	4.2 Notational and typographical conventions
	4.3 Conformance

	5 Formal definitions
	5.1 Formal notation
	5.2 Basic alphabet definition
	5.3 Exchange structure
	5.4 Definition of tokens
	5.5 WSN of the exchange structure
	5.6 Token separators

	6 Tokens
	6.1 Special tokens
	6.2 Keywords
	6.3 Simple data type encodings
	6.3.1 Integer
	6.3.2 Real
	6.3.3 String
	6.3.3.1 Encoding the full alphabet of ISO 8859 within a string
	6.3.3.2 Encoding the character sets of ISO 10646 within a string
	6.3.3.3 Encoding a single 8-bit byte in a string
	6.3.3.4 Maximum string length

	6.3.4 Entity instance names
	6.3.5 Enumeration values
	6.3.6 Binary


	7 Structured data types
	8 Header section
	8.1 Header section entities
	8.2 Header section schema
	8.2.1 file_description
	8.2.2 file_name
	8.2.3 file_schema
	8.2.4 file_population
	8.2.5 section_language
	8.2.6 section_context

	8.3 User�defined header section entities

	9 Data sections
	9.1 Data section entity instances
	9.2 Data section user�defined entity instances

	10 Mapping from EXPRESS to the exchange structure
	10.1 Mapping of EXPRESS data types
	10.1.1 Mapping of EXPRESS simple data types
	10.1.1.1 Integer
	10.1.1.2 String
	10.1.1.3 Boolean
	10.1.1.4 Logical
	10.1.1.5 Real
	10.1.1.6 Binary
	10.1.1.7 Number

	10.1.2 List
	10.1.3 Array
	10.1.4 Set
	10.1.5 Bag
	10.1.6 Simple defined types
	10.1.7 Enumeration
	10.1.8 Select data types

	10.2 Mapping of EXPRESS entity data types
	10.2.1 Mapping of a simple entity instance
	10.2.2 Mapping of OPTIONAL explicit attributes
	10.2.3 Mapping of derived attributes
	10.2.4 Mapping of attributes whose values are entity instances
	10.2.5 Entities defined as subtypes of other entities
	10.2.5.1 Default selection of mapping
	10.2.5.2 Internal mapping
	10.2.5.3 External mapping

	10.2.6 Explicit attributes redeclared as DERIVEd
	10.2.7 Attributes redeclared as INVERSE
	10.2.8 Attributes redeclared as explicit attributes
	10.2.9 Entity local rules
	10.2.10 Mapping of INVERSE attributes
	10.2.11 Encoding of entity type names

	10.3 Mapping of the EXPRESS element of SCHEMA
	10.4 Mapping of the EXPRESS element of CONSTANT
	10.5 Mapping of the EXPRESS element of RULE
	10.6 Remarks

	11 Printed representation of exchange structures
	Annex A
	A.1 Record�oriented transport content
	A.1.1 Transport format for magnetic tape media
	A.1.2 Other storage media with record-oriented storage

	A.2 Line�oriented transport content
	A.2.1 Transport format for diskette media
	A.2.2 Other media

	A.3 Treatment of multi�volume files

	Annex B
	Annex C
	C.1 Document identification
	C.2 Schema identification

	Annex D
	Annex E
	E.1 Conformance to specified function
	Check as many as are appropriate.
	E.1.1 Entity instance encoding
	E.1.2 Short name encoding
	E.1.3 String encoding

	E.2 Implementation limits

	Annex F
	F.1 Reference validity
	F.1.1 EXPRESS interface specification method
	F.1.2 SDAI domain equivalence method
	F.2 Determining population of a schema
	F.2.1 Section boundary method
	F.2.2 Include all compatible method
	F.2.3 Include referenced instance method

	Annex G
	G.1 Explicit print control directives
	G.2 Implicit print control directives

	Annex H
	H.1 Introduction
	H.2 Example schema
	H.3 Example short names
	H.4 Example exchange structure

	Index

