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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
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 com-
mittee has been established has the right to be represented on that committee. International organizations,
governmental and, non-governmental, in liaison with ISO, also take part in the work. ISO collaborates
closely with theAngernational Electrotechnical Commission (IEC) on all matters of electrotechnical stan-
dardization. 5

5

International Standard@e drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technic mittees is to prepare International Standards. Draft International Stan-
dards adopted by the techni ommittees are circulated to the member bodies for voting. Publication
as an International Standard reqiytes approval by at least 75% of the member bodies casting a vote.

Attention is drawn to the possibili ?’at some of the elements of this part of ISO 10303 may be the
subject of patent rights. ISO shall not bgrhield responsible for identifying any or all such patent rights.

International Standard ISO 10303-52 was@pared by Technical Committee ISO TC184/SC4. Automa-
tion systems and integration, Subcommittee w Industrial data.

A
ISO 10303 is organised as a series of parts, ea%blished separately. The structure of ISO 10303 is
described in ISO 10303-1. /é

Each part of ISO 10303 is a member of one of the folléwing series: description methods, implementa-
tion methods, conformance testing methodology and fra rk, integrated generic resources, integrated
application resources, application protocols, abstract test s@ application interpreted constructs, and
application modules. This part is a member of the integrated g%c resource series.

Ve
The integrated generic resources and the integrated application r ces specify a single conceptual
product data model. @
A complete list of parts of ISO 10303 is available from Internet: 6

<http://www.tcl84-sc4. org/titles/STEP_ti&s .rtf>

Should further parts of ISO 10303 be published, they will follow the same numberm@ttern.

©ISO 2011 — All rights reserved vii
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Introduction

ISO 10303 is an International Standard for the computer-interpretable representation and 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 archiving.

This part of IS 03 is a member of the integrated resources series. Major subdivisions of this part of
ISO 10303 are: /‘
— mesh_topology_@éma;

— mesh_connectivity__ ma.

— mesh_function_schema.

Q

The relationships of the schemas 1?@1'!{5 part of ISO 10303 to other schemas that define the integrated
resources of this International Stand re illustrated in Figure 1 using the EXPRESS-G notation.
EXPRESS-G is defined in ISO 10303*11, The schemas identified in the bold boxes are specified in
this part of ISO 10303. The support_res&&ce_schema is specified in ISO 10303-41. The topology_-
schema is specified in ISO 10303-42. The m@ matical_constructs_schema and the mathematical_-
functions_schema are specified in ISO 10303%36y The mathematical_description_of_distribution_-
schema is specified in ISO 10303-51. The stru ]_response_representation_schema is specified
in ISO 10303-104. The ISO13584_generic_expre s_schema is specified in ISO 13584-20. Except
for ISO13584_generic_expressions_schema, the sc s illustrated in Figure 1 are components of the
integrated resources. 0

There are many applications that have to deal with massive a%ts of data, which is normally numerical
in nature. The quantity of data may be measured in gigabyte in some cases terabytes. Examples
include computational fluid dynamics, dynamic simulation of ve behaviour, and experimental data
of many kinds ranging from high energy physics to global weather@zgurements.

A major concern in dealing with such data is to optimise the data represel@ﬁ)n and structure with respect
to data transmission and storage. As part of the optimisation, the data tegdy to be maintained in large
arrays where any particular data element can be referenced by a simple indeginto the array. When the
data is part of a computer simulation the data is usually associated with a mes@\some kind — either
structured or unstructured. The data can be bound to the vertices of the mesh or e cells of the mesh.
In any case, it is also possible to represent the simpler kinds of meshes by an indexin@¥ycheme. Within
this part illustrative examples have been principally taken from the field of computatioral fluid dynamics.

This part of ISO 10303 provides general, application independent, means of representing indexible data
and meshes.

viii (©ISO 2011 — All rights reserved
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Industrial automation systems and integration — Product data
representation and exchange —

Part 52:
Integrated generic resource: Mesh-based topology

1 Scope ()

This part of ISO 10303 ides general and application-independent means of representing structured
and unstructured meshes, athematical functions and numeric data defined over such meshes. The
schemas in this document areo%ciﬁed in the EXPRESS language; EXPRESS is defined in ISO 10303-

11. @

The following are within the scope o?fﬁs part of ISO 10303:

§

— mesh-based topologies; Q
— cell connectivity and multiblock mesh @gees;

— mathematical functions defined over meshes;L .

%

— the association of numeric data with the cells, fac%dges, and vertices of a mesh.

The following are outside the scope of this part of ISO 16%

2

— applications of mesh topologies; @
Ve
— applications of mesh interfaces; %
— the semantics of data associated with a mesh. 08
2 Normative references ((\
The following referenced documents are indispensable for the application of this d ent. For dated

references, only the edition cited applies. For updated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 10303-1, Industrial automation systems and integration — Product data representation and ex-
change — Part 1: Overview and fundamental principles.

ISO 10303-11, Industrial automation systems and integration — Product data representation and ex-
change — Part 11: Description method: The EXPRESS language reference manual.

©ISO 2011 — All rights reserved 1
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ISO 10303-41, Industrial automation systems and integration — Product data representation and ex-
change — Part 41: Integrated generic resource: Fundamentals of product description and support.

ISO 10303-42, Industrial automation systems and integration — Product data representation and ex-
change — Part 42: Integrated generic resource: Geometric and topological representation.

ISO 10303-50, Isdustrial automation systems and integration — Product data representation and ex-
change — Part 5ntegmted generic resource: Mathematical constructs.

ISO 10303-51, In@ial automation systems and integration — Product data representation and ex-
change — Part 51: Im‘@m‘ed generic resource: Mathematical description.

ISO 10303-104, Industri tomation systems and integration — Product data representation and ex-
change — Part 104: Integr plication resource: Finite element analysis.

ISO 10303-110, Industrial auto n systems and integration — Product data representation and ex-
change — Part 110: Integrated ap;@mon resource: Mesh-based computational fluid dynamics.

ISO 13584-20, Industrial automation lggems and integration — Parts library — Part 20: Logical re-
source: Logical model of expressions. Q

0,

3 Terms, definitions and abbrevi;ﬁ% terms

3.1 Terms defined in ISO 10303-1®é

For the purposes of this document, the following terms d&%in ISO 10303-1 apply.

2

— application protocol (AP) ®/‘\

— integrated resource Q/(

Q
— product O’

o)

3.2 Terms defined in ISO 10303-110 ‘A((\

For the purposes of this document, the following term defined in ISO 10303-110 aé{igs.

— rind
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