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PREFACE

This Standard was prepared by the Standards Australia Committee 1T-006, Information
Technology for Industrial Automation and Integration.

This Standard is identical with, and has been reproduced from, ISO 13584-20:1998, Industrial
automation systems and integration—Parts library, Part 20: Logical resource; Logical model
of expressions.

The objective of this Standard is to provide an EXPRESS schema for expressions, that models
the subset of the allowed expressions in the EXPRESS language defined in ISO 10303-11 that
corresponds to integer, real, Boolean and string data types. This schema uses the re:oui-es
defined in the generic expression schema.

This Standard is Part 20 of AS ISO 13584, Industrial automation systems and intczraion—
Parts library, which is published in parts as follows:

Part 1: Overview and fundamental principles

Part 101: Geometrical view exchange protocol by parametric program

Part 20: Logical resource: Logical model of expressions (this Standard)

Part 24: Logical resource: Logical model of supplier library

Part 26: Logical resource: Information supplier identification

Part 31: Implementation resources: Geometric programming interface

Part 42: Description methodology: Methodology for structuring t ==t families

The terms ‘normative’ and ‘informative’ are used to. de'ine the application of the annex to
which they apply. A normative annex is an integral part of < standard, whereas an informative
annex is only for information and guidance.

As this Standard is reproduced from an internationa' staadard, the following applies:

(a) Its number appears on the cover and title page while the international standard number
appears only on the cover

(b) In the source text ‘this International Siaridard’ should read ‘this Australian Standard’.
(c) A full point substitutes for a comi.»4« waen referring to a decimal marker.

References to International Stai:daids should be replaced by references to Australian or
Australian/New Zealand Standai <. as follows:

Reference to Internationa! Standard Australian Standard

ISO/IEC AS/NZS

9075 Infeiination wechnology; database 3968.0 Information technology—Database
lan,uages; SQL languages—SQL, Part 0: Definition

of data structures and basic operations

ISO AS

10523-11 Industrial automation systems and 10303.11 Industrial automation systems and
integration—Product data integration—Product data
representation and exchange—Part 11: representation and exchange, Part 11:
Description methods: The EXPRESS Description methods: The EXPRESS
language reference manual language reference manual

10303-44 Industrial automation systems and 10303.44 Industrial automation systems and
integration— Product data integration— Product data
representation and exchange—Part 44: representation and exchange, Part 44:
Integrated generic resources: Product Integrated generic resources: Product

structure configuration structure configuration


https://www.stdhive.com/standards/as-iso-1358420-2004-pdf/

CONTENTS
Page
0T [ o 1o o USSR vii
ol o] o 1T O PSPPI 1
2 NOIMALIVE FEIEIENCES ... eeiii e e ittt e e e e ettt e e e e e e s ettt e e e e e e s s ntaaaeeeaeesesaeeeannsrnneeeaens 1
3 Terms and AefiNITIONS .........uiiiieiie et e e e st et e e e e e sanb e e e e e e e eaeeeannnrenns es 2
3.1 Terms and definitions from 1SO 10303-11 .......oouiiiiiiieeiiiiie e e s eibees e 2
3.2 Terms and definitions from 1ISO 10303-44 ........c..uuiiiiiiiaiiiiieie e s .2
3.3 Other terms and definitioNS ..........cooiiiiiiiiiiii e eeeeeee e o . 3
L Y o] o1 (=YY F= 1 (=10 IR (= 21 S 5
5 Fundamental concepts and aSSUMPLIONS. ........ccciviiiiiiiiiiiiiiiiiiiiiececeeeeeeee e ee e eea et ereaaaaaaaaeaaaaanns 6
5.1 Static and dynamic data............ooooeiiiiiiii i e e, 6
5.2 Syntax Of @XPreSSIONS........uuuuuuuiiiiiiiiiiieiiieiaeaeaeneneararaenrernrerarernreeraseaes . N 6
5.3 SEMANtiCS Of EXPIrESSIONS .. ... eabaearneet ersees eessssssesssssssesesesesnnnnnan 6
5.3.1 SEMANTIC Of @XPIrESSIONS .. .uuviiiiiiiiiiiiiiieeiiiereeeererereeeereereerrrereerrrrrees eertereeeeeteeeteeetereeeeeeaeeeennn 6
5.3.2 Exchange time and evaluation time............................. L, 6
5.4 Levels of abstraction in expression modelling ............cccc. ol o, 7
5.4.1 Specialisation of the 1ISO13584_generic_expressiol's_SThema........ccovvveieeeeeiiiiiiiiieeeeenn. 7
5.4.2 Specialisation of the 1ISO13584_eXPreSSiONS  SCH MMt i e i iiieieee et e e e eee s 7
5.5 Modelling a variable ... . RSP UUPRR 7
5.5.1 SyNtactiC repreSENtAtION ........oueveiiiiieiiid e ettt 7
5.5.2 Domain of values for a variable ...l 8
5.5.3 SEMAaNtiCS Of @ VANADIE.......cooiiiie e 8
5.6 Mappability to the SQL [aNQUAGE ........ it it e 8
6 1SO13584 _generiC_eXpreSSIONS ST ey ...t ittt et nbee e 8
L0 I 0T [T o T 8
6.2 1SO13584 generic_expressione. scnema entity definitions ...........ccccceve i 9
6.2.1 GBNEIIC_BXPIESSION . ... eeitiiieeitteee ittt e e ettt e e s sttt e e sttt e e e sbb e e e s sabeeeeessbeeeessbbeeeesabaeeeeanbneeeeeeeas 9
6.2.2 SIMPIE_gENETIC_F AR TOSSION cutiiiieiitiite ittt ettt e sttt e e sttt e e sttt e e sbe et e e sabe e e e snbeeeesanbbeeesanneeeas 10
Rl 1=t o 1= (o 1 1= = L SRR 10
I N 1T o 1= (o V= - Tl TR 10
6.2.5 Variable  GeINANUES. ..ot 11
L S = 01V T o) 0 S OO PPP 11
I A U L P o 1= o 1= o =4 o] (TS [ o RS 11
6.2.3 Bl ANy JENEIIC EXPIESSION....uuutiiiiieee e ittt et e e et s sitteeereaeesssssatreeraeessssstsrereeeeesaannreneeaeeesanns 12
6.2.9 1 ultiple_arity generic_eXPrESSION.......cci i iiiieiie e e e e et e e e e s e e e e e e s e e e e s e e e ae e 12
6.3 150135¢4 _generic_expressions_schema function definitions ..........ccccccov v, 12
T I LS Tox Y od o3 {1 T 1 o S 13

6.5.2 Used_variables fUNCHON...........cuuiiicc e e 14


https://www.stdhive.com/standards/as-iso-1358420-2004-pdf/

Page

7 1SO13584 _eXPreSSIONS _SCREIMA ...ciiiiiiiiiiiiiei ettt ettt e e e et e e e e e s e anb b e e e e e e e e e e nbebeeeeaaeeeeas 15
R 10T |8 Tox 1T ] o TP PP POP PP OPPPRRPPPPPR 15
7.2 15013584 expressions_schema overall entity definitions............ccuveeeiiiiiiiieeeee, 16
A = o] =211 o] o USSP 16
T.2.1. 1 VAIADIE ...ttt 16
7.2.1.2 Defined_funClioN.........oo i ——— 17
7.2.1.3 SQL_mappable_defined_fUNCLON ... 17
7.31S013584_expressions_schema : entity definitions for numeric expressions..............cccceeeeuee. 17
7.3.1 NUMEIIC_EXPIESSION ....ttitiiiitite ettt e ettt e sttt et e e st e e e ss et e e ab bt e e ab bt e s anb e e e e anbbe e e s annreeeas 17
7.3.2 SIMPle_NUMETIC_EXPIESSION ....ciiiitiiieitiite ettt e ettt ettt ettt e e bt e e st e e s e e e e s sanreeesannneeas 18
7.3.3 LItEral_NUMDET ....coiiiiee ettt e e e e e s et e e e e e e e e snnbe e e re s 18
RS T | A 11 T - PR 19
7.3.5 REAIITEIAI ...t e e e e et e e e e e e s b e ee ] .10
7.3.6 NUMEIIC_VAriAbI ...t e e e N 19
7.3.7 INt_NUMENIC_VArAbDIE.......eeiiiieiiii e . NJ - 20
7.3.8 Real_NuUMENC_Variable ...........ooiiiiiiiiie e 20
7.3.9 UNary_NUMETIC_EXPIESSION ...cciiuiiieiitiieeeiititeeaetieee e sttt eeeabreeessbeeeesssbneeessnl e sabreeeeannneeeeaa 20
7.3.10 Binary_NUMEIIC_EXPIrESSION. ......uutiiiiiriieeiitiieeeiieeeeesteeeeesibeeeessibeeeessene e e et e abreeeesabeeee e 21
7.3.11 Multiple_arity_NUMETIC_EXPreSSION.......cuiiiuiiiiiiiieie it et e st e s e eeraieeeesnneeeas 21
7.3.12 Length_fUNCHION ......eiiiiiiiieiiiieee e es s e e et e e et e s 21
7.3.13 Value_fUNCHION ...ooiiiiiiiiiieee e e e e s e e e e e e e e 22
7.3.14 Int_value_fUNCLION.........uiiiiiie e e e e e e e 22
7.3.15 Numeric_defined_function ............ccccccoeviiiiiennn RO 23
7.3.16 PlUS_EXPIrESSION....ceiiiiiiiiiiiiite ittt ettt ettt ettt aiee ettt e s et et e s et e e e et e e e aanbne e e e nneneas 23
7.3.17 MINUS_EXPIESSION ..cuuveiieiiiiieeiiteeeessiteee e sttt siee | erieie st e e st e e sttt e e et e e e anbne e e e nnbebeas 23
7.3.18 MUIL_EXPIrESSION ....eeiiiiiiiiiiiiieee ettt e e ettt e 24
7.3.19 DIV_EXPIESSION ...eeiieiuiiiiieiiiiie ittt ettt e sieee s e ittt e e st e e s st e e s it e e e enb e e e anbe e e s e e nneas 24
7.3.20 MOO_EXPIESSION....ceiiiiiiieiiiieeeisiireeessitieed ttete it et st bt e ettt e st e e st bee e st e e e s anbr e e e e nnnneeas 24
7.3.21 SIaSN_EXPIESSION. ...ciitiiiiiiiiiie ittt e ettt 25
7.3.22 POWET_EXPIESSION ..uieeiieiiieei ettt ettt ettt sttt e e bt e e s et e e s sttt e e s aabb e e e e nbb e e e anbneeeenbeeeas 25
7.3.23 Unary_funCtion_Call ..........oooiiiiiies e e 25
7.3.24 binary_fuNCON_Call ..........oocoiiii i e s 26
7.3.25 Multiple_arity _funCHioN_Cal . . e 26
7.3.26 ADS_TUNCHION ..ot s ettt ettt e e e e e anne s 26
7.3.27 MINUS_TUNCHION ...l ettt s et e e st e e s e naeas 27
7.3.28 SIN_TUNCLION ...eeii it ittt et e e s e e s abe e e e s aneeas 27
7.3.29 COS_fUNCHON ... i ettt rab e e e bt e e b e e e s neaeas 28
7.3.30 Tan_function...... <40 28
7.3.31 ASIN_FUNCLIOI. .ottt ettt e et e e e sabb e e e s anneeas 28
7.3.32 ACOS_TUTICHION Lottt et a bt e e bbbt e e s bt e e sbbn e e e aaneeas 29
AR T 1 B =t o TN {1 [T Y oSS 29
7.3.34 LOZ FUNCHION 1ttt sttt et e et e e e anee s 29
RS R L R Lo VAN [ (ot o o EO PP PRSP 30
7.3.306 1000 _TUNCHION ..ttt et e e et e e s e e s b e e e ebeas 30
7:3.37 SYUAre_FOOL_fUNCHION. .....eiiiiiiiiiiiie ettt e e s enee s 31
ARG 1S I = Lo 1 V1o Tt o ) o S 31
7.5.39 Maximum_fUNCHON ........uuiiiiii e r e e e e s s e e e e e e s e nnnnreeeees 31
7,340 MINIMUM_TUNCHION ...ttt sttt e st e e b e e e s sanaeee s 32
7.3.41 Integer_defined_fUNCLION .........oooiiiiiiii e 32
7.3.42 Real_defin@d_fUNCLION ........ouuiiiiiie e 32
7.4 BOOIBAN_EXPIESSION. .. .eeiiiiitiiee ittt ettt ettt ettt e e e sttt e e e s it et e e e sa b et e e s abb et e e sbb e e e e anbbeeeeanbaeee e s anbaeeeeas 33
7.4.1 Simple_bO0lEan_EXPreSSION ......cciiuiiii ittt e st e e s bbe e et e e e e 33
A A = ToTo] - 1o I (1 (=] - PSPPSR 34
7.4.3 BOOIEAN_VANADIE ......ooiiiiiiii ettt 34
7.4.4 Unary_boolEan_eXPreSSION .......ocuuiii i iiiite sttt e sttt et e e st e e sbeee e e sbee e e s snbaeeesannaeee s 34
A ol N (o A = o (=11 (o] o PR PRP 34

A S @ o I 11T (o] o PRSP 35


https://www.stdhive.com/standards/as-iso-1358420-2004-pdf/

Page

7.4.7 Binary_DOO0IEAN_EXPIrESSION........uuiiiiiii ettt ettt e et e e e e e e s e e e e e e e e annbeaeeaaeeas 35

7.4.8 Multiple_arity _boolean_eXPreSSION. ... ...ccui it 36

A R I o T =) d o] (=111 (o] o TP PR 36
7.4.10 EQUAIS_EXPIESSION. .....eeeiiieeeiiiitteeet e e e e e ettt e e e e e e e tbe et e e e e e s e aanbeeeeaaeeesantsbeeeaaaeeeanseneeeeaeeas 37
A N To [ =3 o {11 (o] o [P RR RSP 37
A O T g => {0 (=11 (o] PO 37
7.4.13 COMPAIISON_EXPIESSION ....vvieiiiititeetiitieeeaitteeee ekt eeeabeeeeeaabateessabeeeesasbeeeeaabbeeeeabreeeesbneeeaas 38
7.4.14 COMPAIISON_EOUAL ......uuiiiieiitiiee ittt ettt e e bt e e et e e e eb et e e anb e e e e annneas 39
7.4.15 COMPAIISON_JIEALET .....eeiiiiieieeittiee ettt e ettt e sttt e e st e e s s bt e e as b et e e abb e e e e abb e e e s annbeeeeannnee e 39
7.4.16 Comparison_greater _@QUAN ...........cooiiiiieiiiiie et 39
7.4.17 COMPAIISON_IESS ...eoiiiiiieiiiiite ettt ettt sttt e s s e e e s snreeesennneeesenn e 40
7.4.18 COMPASON_IESS_EOUAL ......eeiieiiiiiie ittt snnee e e 10
7.4.19 COMPAISON_NOL_EOUAL .....cutiiieiitiie ettt e st e e s sene e s s 4u
7.4.20 LIKE_EXPIESSION ....eiiiiiiiieiiiiite ittt ettt e s ennre e e s einne e s esrne s S e s 41
7.4.21 INTEIVAI_EXPIESSION ... .viiieiiiitee it te ettt e ettt et e e st e e s ee e e sibe e e s snbneesanreeereeess s 41
7.4.22 Boolean_defined_fUNCHION ..........ooueiiiiiiiii e e 42

7.5 SHING_EXPIESSION ..uitiiieitiiee ettt ettt ettt ettt e e ekt e e e e st e e e e sbb e e e e sabeeeessnbeeeessnbes L aabbeeeseesnrneeenas 43
7.5.1 Simple_StriNg_EXPrESSION ... ....uiiiiriiieiiiieee ettt et e s rree et 00 e et e e e 43

7.5.2 SENG_IEIAL....eeiiiiiie e s e besabeeeesaneeas 43

7.5.3 StHNQ_VariabIe .....coooiii e T e e 44

7.5.4 INAEX_EXPIESSION ....ciiiutiiii ettt ettt e ettt ettt et e e asbee e e ssabrees ebrees abeeesasbeeeeanbeeeeananeas 44

7.5.5 SUDSIING_EXPIESSION ....eeiiiiiiiieiiiiie e ittt ettt stb e st e s et eesaabbeeeaanbeeeeaanbneeeennree s 45

7.5.6 CONCAL_EXPIESSION ....uvviiieiiiiiee e ittt e ettt ettt et eesses e hetteeeaabe e e e abbe e e s anbb e e e e annbeeesannnebeas 46

7.5.7 FOrmMat_fUNCHION ... ees earneitee e e e e e e e s et eaae e e e eneeeeneeeeas 46

7.5.8 String_defined_fUuNCHION ..........oooiiiii et e e 47

7.6 Functions to determine properties of the expressica..... Ry /O PP PR PPPTPN 47
AT R 10 = | S PO P PP TOTPP PP 48
7.6.21S_SQL_MAapPabIe ......ccc.ueiiiiiiii i e s 50

7.6.3 USEA_TUNCHONS ...ttt ettt e e e e 53
Annex A (normative) Short names Of ENLIHIES. . ..o ...t e 56
Annex B (normative) Information ODJECE IZG ST 0N ...iiiiiiiiiiiiiiie et 58
B.1 DocUMENt Id@NEITICALION. ........ee e et 58
B.2 SChema identifiCation........ccoiii it e e e s e e et e e et e e e e nrae e e e 58
B.2.1 1SO13584_generic. XprassioNS_SCREMIA......ccoiuiiiiiiiiiie et 58
B.2.2 1SO13584 _ eXPr=SSIiOinT SCREIMA. . .ciiiiiiiiiiiiii ettt 58
Annex C (informative EXiTRESS-G diagrams..........cuviiiiieiiiriiiieiieeee et 59
Annex D (inforrictive) Usc of the ISO13584_expressions_SChema.........cceeeeiiiiiiiiiiieec e 73
[ 20 R 11 (0 To [T UTo T B PP P PP PP P PRRPP 73
D.2 Inte nretation function and variable SEMANTICS ........ocuviiiiiiiiiiii e 73
7.3 1"epre sentation of the interpretation function in ISO 13584 Part 20 ..........cccvvvvvvvviviieiiiiiieieieeeeeee, 73
L 4 Use of the variable_semantics entity to define the semantic of new variables................cccceeene. 74
D.4.1 Use of a particular subtype of the variable_semantics entity .............cccooeeveiniiiiniieneenn 74
D.4.2 Multiple inheritance of the variable_semantics entity and of another entity ............ccccoccee. 75
D.4.3 Defining a concept not represented in the MOdel ............coooviiiiiiiiiiiii e 77
Annex E (informative) Specialisation of the SChemata............c..ueeiiiiiiiiiiii e 78

o A (o Yo [ o3 1[0 o TR 78


https://www.stdhive.com/standards/as-iso-1358420-2004-pdf/

Vi

Page

E.2 Specialisation of the 1ISO13584_generic_expressions_SChema............ueeeieeriiiiiiieiiee e 38
E.3 Specialisation of the ISO13584 _eXpressions_SChEMA.........c.cevvieiiiiiiiiiiiee e 78
E.4 Methodology for specialisation of ISO 13584 part 20 .........c.uuueiiiiaiiiiiiiiiee e 79
E.5 Example of specialisation of the ISO13584_generic_expressions_schema schema.................... 80
E.6 Example of specialisation of the 1ISO13584_expressions_schema schema .............cccoccvieeeeeenn. 82
Annex F (informative) Static analysis Of EXPreSSIONS .........uvviieieiiiiiiiiiiee e e e e 83
N R [ o1 o o (U1 1o o I PR S 33
2 [ 1o Vo] [ To3l {11 1o ) o PR SR 33
F.3 Used_variables and used_functions fUNCHONS............oooiiiiiiiii e e 83
[ A LY@ T £ 0 =T o] o F= 1] (= {1 ] od 1T U SRR 84
F.5 Type control and type SYNNESIS ........ccooiiiiiiiiiiiiiie e s e e e 84
1T [ PR ST TR PRSP PRSP 85
Figures
Figure D.1 — Syntax and semantics association for varichles ..o 74
Figure D.2 — Specialisation of the semantics by subtyping ~f ti.2 variable_semantics entity............. 75
Figure D.3 — Specialisation of the semantics by subtyoing.the variable_semantics entity

= a0 BT a0 11 =T =T | 1] R 76
Figure D.4 — Example of the definition of a concept not represented in the model : coordinates ...... 77
Table

Table A.1 — Short NAMES Of ENEIIES ... oot e e e et e e e e e e e e s e e s eaaeereraas 56


https://www.stdhive.com/standards/as-iso-1358420-2004-pdf/

Vii

INTRODUCTION

ISO 13584 is an International Standard for the computer-interpretable representation and exchange of
part library data. The objective is to provide a neutral mechanism capable of transferring parts library
data, independent of any application that is using a parts library data system. The nature of this
description makes it suitable not only for the exchange of files containing parts, but also as a basis for
implementing and sharing databases of parts library data.

ISO 13584 is organised as a series of parts, each published separately. The parts of ISO 13854 ‘all
into one of the following series: conceptual descriptions, logical resources, implementation rescurces,
description methodology, conformance testing, view exchange protocol, and standardise 4 ccnter.
The series are described in ISO 13584-1. This part of ISO 13584 is a member of the logicol reczurces
series.

This part of ISO 13584 provides the general purpose EXPRESS resource constr:'cts ..« 2ded for
expression modelling. These EXPRESS resource constructs are intended to k= de.»iled in other parts
of ISO 13584. They are also intended to be used outside 1SO 13584 where.ar E.“TRESS information
models of expressions prove to be useful.
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AUSTRALIAN STANDARD

Industrial automation systems and integration —
Parts library —

Part 20:

Logical resource: Logical model of expressions

1 Scope

This part of ISO 13584 specifies:

— an EXPRESS schema for generic expressions;

— an EXPRESS schema for expressions, that models the subset of the allowed expressions in the
EXPRESS language defined in ISO 10303-11 that corresponds to integer, real, Boolean and
string data types. This schema uses the resources defined in the generic expression schema.

The following are within the scope of this part of ISO 13584

—  the exchange of expressions that involve both constants and variables;

— the function that checks whether or not a numeric expression should evaluate to an integer
value;

— the constraints which ensure that an expression is semantically correct;

—  the computation of the variables or functions used in an expression;

— the function that checks if an expression may be mapped on to the SQL query language.
The following are outside the scope of this part of ISO 13584:

— the assignment of values to variables within some context;

— the triggering mechanism that computes the value of an expression in a given context.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this part of ISO 13584. For dated references, subsequent amendments to, or revisions
of, any of these publications do not apply. However, parties to agreements based on this part of ISO
13584 are encouraged to investigate the possibility of applying the most recent editions of the
normative documents indicated below. For undated references the latest edition of the normative
document referred to applies. Members of IEC and ISO maintain registers of currently valid
International Standards.

ISO/IEC9075: 1992, Information technology — Database languages — SQL.

ISO 10303-11: 1994, Industrial automation systems and integration — Product data representation
and exchange — Part 11: Description methods: The EXPRESS language reference manual.

www.standards.com.au © Standards Australia





