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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national

:2023(E)

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
committee 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 the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

Thle procedures used to develop this document and those intended for its further majnte|

nance are

degcribed in the ISO/IEC Directives, Part 1. In particular, the different approval criterianeeded for the

diffferent types of ISO documents should be noted. This document was drafted in accordanc
edjtorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

b with the

ISQ draws attention to the possibility that the implementation of this document may involye the use
of [a) patent(s). ISO takes no position concerning the evidence, validity or applicability of arly claimed

patent rights in respect thereof. As of the date of publication of this document, ISO had no
nofice of (a) patent(s) which may be required to implement this docunient. However, implem
cafitioned that this may not represent the latest information, which.imay be obtained from
database available at www.iso.org/patents. ISO shall not be held #esponsible for identifying
suth patent rights.

Anly trade name used in this document is information givexn for the convenience of users an
copstitute an endorsement.

Fol an explanation of the voluntary nature of stafidards, the meaning of ISO specific

expressions related to conformity assessment, as well as information about ISO's ad
th¢ World Trade Organization (WTO) principles in the Technical Barriers to Trade (
www.iso.org/iso/foreword.html.

Thlis document was prepared jointly by Technical Committee ISO/TC 184, Automation sy

[t received
enters are
the patent
any or all

l does not

erms and
erence to
BT), see

stems and

integration, Subcommittee SC 4, Industrial data, in collaboration with Joint Technical Committee ISO/
IEC JTC 1, Information technology,/Subcommittee SC 24, Computer graphics, image procéssing and
enyironmental data representatign-and 1SO/TC 171, Document management applications, Subdommittee

SC|2, Document file formats, EDMS systems and authenticity of information.

Thiis second edition cancels and replaces the first edition (ISO/TS 23301:2021), which
tedhnically revised.

The main change$are as follows:
—| addition.of'a new high-level business scenario: spatial query;

— | addition of a new requirement: large model presentation: bounding boxes;

—| ‘addition of a new requirement: large model presentation: occurrence tree;

has been

— addition of a new metadata: this URI defining the URI of the current data set;
— updates in the services definition;
— addition of a new service: get_available_formats.

Any feedback or questions on this document should be directed to the user’s national standar
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

There is a confirmed opportunity for industries to have a structured approach on 3D product
visualization and to enable integration of product data in visualization applications, across the life cycle
of the product in all areas of a company.

The integrated standard for the exchange of product model data (STEP) in the enterprise processes has
great value to contribute to this goal.

Business scenarios exist related to the visualization of product data other than geometry (e.g. metadata,
productioh data, financial data).

The ability to trustfully share, distribute, collect, store, maintain, transfer, process and present'prodjict
data asso¢iated with its geometry to support business processes distributed in enterprise networks is
a key component of the digital transformation of our industries.

Aslong as|data sets are managed by a single management system, we can ensure qualityzand traceability
of the datj set. However, when data is shared with partners in a supply chain, the data sets are usuglly
copied anfl extracted from their initial management system and they lose all the traceability and links
with the dther product data. This document provides a solution to this problénr:

This docyment is the first of a series of documents to provide an intégrated framework using the
ISO 1030B series to allow the consumption of product data in, supply-chains and in companfies
using geometries as human-computer interface to access these¢preduct data through visualizatjon
applicatiops. This is realized by using metadata to support thetaudit trail of the transformation df a
geometry|definition, and web services based on the utilisatioh'of these metadata. This framework ¢an
also be used for automated product data consumption by software.

Annex A ¢ontains an identifier that unambiguously identifies this document in an open informatjon
system.

vi © IS0 2023 - All rights reserved
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STEP geometry visualization services

1

Scope

This document defines a set of metadata to support the audit trail of the transformation of a geometry
definition, while it is distributed and shared in supply-chains, to ensure the traceability of geometric

md

del data. It also defines a set of web services based on the utilisation of these metadata.

The following are within the scope of this document:

metadata definitions for geometry transformation audit trail:
— syntax for storing these metadata in geometry data sets in various formats;
— conformance level for implementers and business processes;

— definitions of web services to query the geometric model data-set and its associated

The following are outside the scope of this document:

2

co
un

IS(
IS(

IS(

service specifications for CAD operations;

specifications of a cybersecurity infrastructure to€nable web services;
the technical implementation of a STEP geometryservices client or server;
any geometric model definition;

any product and manufacturing information (PMI) definition;

archiving.

Normative references

Thf following documents‘are referred to in the text in such a way that some or all of the
stitutes requirements of this document. For dated references, only the edition cited applies. For

Hated references,.the’latest edition of the referenced document (including any amendment

8601-1, Dateyand time — Representations for information interchange — Part 1: Basic rules

Part 2% ITmplementation methods: Clear text encoding of the exchange structure

metadata.

ir content

5) applies.

10303-21yIndustrial automation systems and integration — Product data representation and exchange

14306:2017, Industrial automation systems and integration — JT file format specificat

on for 3D

VIS

o] .
airZacior

ISO 16684-1:2019, Graphic technology — Extensible metadata platform (XMP) — Part 1: Data model,
serialization and core properties

ISO 16684-3, Graphic technology — Extensible metadata platform (XMP) specification — Part 3: JSON-LD
serialization of XMP

ISO 17506, Industrial automation systems and integration — COLLADA™ digital asset schema specification
for 3D visualization of industrial data

ISO/IEC 19775-1, Information technology — Computer graphics, image processing and environmental data
representation — Extensible 3D (X3D) — Part 1: Architecture and base components

© IS0 2023 - All rights reserved
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ISO/IEC 21778:2017, Information technology — The JSON data interchange syntax

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedtaavattabte at ittps//www.etectropeata.org/ |

31
boundary representation solid model
B-rep
type of gepmetric model in which the size and shape of a solid is defined in terms of thefaces, edges qnd
vertices which make up its boundary

[SOURCE:|ISO 10303-2:20—1), 3.3.5]

3.2
constructive solid geometry
CSG
type of gepmetric modelling in which a solid is defined as the result of 2sequence of regularized Boolgan
operationf operating on solid models

[SOURCE:|ISO 10303-2:20—, 3.3.11]

3.3
derived geometry
geometrid representation generated from another representation

Note 1 to entry: The derivation is realized by actions such as using another representation method, another
format, approximations, simplification.

EXAMPLE A "6-face B-rep" (3.1) is derived from a CSG (3.2) "solid block".

34
convertedl geometry
result of changing the data format of a geometry

Note 1 to eptry: The import.and export operations in a CAD system, produce converted geometry.

Note 2 to eptry: Converted geometry is a kind of derived geometry (3.3).

3.5
design infent
intentiong efthe designer of a model with regard to how it may be instantiated or modified

Note 1 to entry: The aspects of design intent relevant to ISO 10303-108 are concerned with the information
represented in the parameters and constraints associated with a model. More generally, design intent also
includes the procedural or construction history of a model, which is the subject of ISO 10303-55. All aspects of
design intent influence the behaviour of a model under editing operations.

[SOURCE: ISO 10303-2:20—, 3.16.10]

1) Under preparation. Stage at the time of publication: ISO/FDIS 10303-2:2023.
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3.6
geometry data set
serialized representation of geometry data which can be exchanged between two systems

Note 1 to entry: The geometry data set can be instantiated into a single file, a set of files, a web service payload or

the

result of a database query.

3.7
geometry service

we

b-service supporting retrieval of geometry-related data

No

3.8
ley

LOD

de
3.9

nafive geometry

na
da

No
wit
red
or

3.1
oc
fla
att]

N

]

3.1
or}

ge
mg

No

fe 1 to entry: Geometry related data can be:

a geometry data set (3.6) or one of its subsets;

geometric properties of a geometry data;

metadata related to a geometry data set;

non-geometric product data related to a geometry identifier.

b
el of detail

scription of detail and extent of geometric model informatijety

five CAD
fa format used to write to memory using the authoring CAD application's CAD kernel

Fe 1 to entry: This capability is used in order to.8ave the original geometry (3.11) model as data and
hout any loss with the original authoring tool:*Original geometry is often considered to be replica
ding the native geometry from memory into-the CAD / modelling application using the same syst¢
nstallation, used to initially author the original geometry, although even this is not guaranteed.

0

Currence tree
[ representation of an assembly structure where each individual is represented and hz
ributes, e.g. placement

Le 1 to entry: See an éxample of occurrence tree in Annex H.

1

jginal geometry

bmetry as-defined by a modeler (human being) in a CAD tool using CAD authoring function
thematieal constructs

toreuse it
fed only by
m, version

s its own

5 based on

Fe-1 to entry: The original geometry is the first initial geometry construction that holds the design i|ntent.

Note 2 to entry: This is also often referred to as native CAD (3.9). However, a native CAD is in fact referring to
the native CAD kernel and CAD format of the CAD tool manipulating the geometry. It therefore can also be any
geometry derived from another CAD format.

Note 3 to entry: Geometry as initially authored in a CAD / modelling application using that tool's geometric
modelling system, operations, and database. The author's design intent (3.5), as well as the characteristics and
artefacts of the application's implementation of geometric and solid modelling algorithms, are present in the
original geometry, thus distinguishing it from "exact geometry". Original geometry can take on many forms, e.g.
B-rep (3.1), CSG (3.2), hybrid, tessellated, and be modelled using many modelling paradigms, e.g. procedural,
explicit, dual, parametric features with construction history.

Note 4 to entry: While often misused and interchanged for each other, original geometry is distinguished from
native geometry (3.9).

©lI
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3.12
product
PMI

and manufacturing information

non-geometric attributes in 3D CAD and collaborative product development systems necessary for
manufacturing product components and assemblies

Note 1 to entry: PMI may include geometric dimensions and tolerances, symbols, notes, surface finish, and
material specifications.

[SOURCE: ISO 10303-2:20—, 3.1.233]

3.13

tessellated geometry
geometry|composed of a large number of planar tiles, usually of triangular shape

Note 1 to eptry: Tessellated geometry is frequently used as an approximation to the exact shape ef.an object.

[SOURCE:|ISO 10303-2:20—, 3.3.46]

3.14

3D visualization

visual prpsentation on a screen or another media of graphical and “textual three-dimensio
representptions of a set of data representing an object, information on'results of a computatio
process ir] order to facilitate capture of the understanding of the obje€t, for visual information shar
with userp and sometimes to promote decision process by a human“leoking at the data visualized i

medium

[SOURCE:|ISO 14306:2017, 3.1.1]

4 Highllevel business scenarios

4.1 General

Geometry|services can be deployed in a large'variety of business scenarios. Some of them are present

below.

4.2 Chegck for updates

A supplier receives, from anCeriginal equipment manufacturer (OEM), a 3D model of a part that
company has to manufacture:

During the developmentprocess, the supplier and the OEM can access the version information that
supplier hlas and confirm that it is the appropriate version through web services.

The following ritetadata shall be available: creator, name, ID and URI of the 3D model, from the 3D mo
owner anrji from the 3D model provider. It also needs the level of detail (LOD) of the data set to confi

that it ca

nal
nal

ng
na

ed

he

he

del

exécute its task with the available information

4.3 Visualization number 1

A user shall perform a review and receives a metadata file.

The user queries the repository with the product Id/version in the metadata file to get the data set to

load and

visualize.

The query specifies the format and LOD to review.

The follo

wing metadata shall be available: ID and URI of the 3D model from the 3D model provider.

© IS0 2023 - All rights reserved
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4.4 Visualization number 2

From a large assembly data set already loaded for fast visualization, query the repository for a more
detailed representation of a part with special concern [exact boundary representation (B-rep) with
PMI].

The following metadata shall be available: ID and URI of the 3D model from the 3D model provider.

4.5 Retrieve product lifecycle management (PLM) data of a product

- : : — : 1 — £4 fanh] — + —t 1 +
A USeT Is VICEWIIIg d Pdl' U1l d VISUdITZ4dLIUIT SOITWATC. TIIC CUI'TCIIt Udld SCULUIILALILS Ullly gCUIIIG Lry.

Qulery the repository with the product ID/version to get PLM attributes of this produet’and display
thém in the viewer.

Thi following metadata shall be available: ID and URI of the 3D model from the 3D-model owner.

4.¢ Archiving

Enkure traceability from the original geometry data set in a Product-Data Management (PDM) system
anfl the geometry data set in an archiving system.

Th following metadata shall be available: ID, URI, creation ddte, name, creator of the 3D model from
th¢ 3D model owner.

4.7 Spatial query

Refrieve a low LOD representation of a large assembly (e.g. aircraft, energy plant, ship) in a web viewer.
Using this simplified representation, define a-3D spatial query to send to the server to get a sub-
asgembly with a more detailed geometry (tesseHation or exact geometry).

The following metadata shall be available~ID and URI of the 3D model from the 3D model proyider.

5 [ Information requirements

5.1 Review of geometry-topology and shape definitions

Thie concepts definedbelow are extracted from ISO 10303-41, ISO 10303-42, SO 10303-43.

Thiis document considers a geometry data set as a collection of geometric models as defined in
IS¢ 10303-42.

The geometric models in ISO 10303-42 provide data specifications describing the precise size and shape
of three-dimensional solid objects. The geometric shape models provide a complete represgntation of
th¢ shape, which in many cases includes both geometric and topological data. Included hefe are the
twp classical types of solid model, constructive solid geometry (CSG) and B-rep. Tessellation is another
common representation for geometry which provides light-weight data sets but is less accurate than the
two previous solid model types, but which other entities, providing a rather less complete description
of the geometry of a product, and with less consistency constraints, are also included.

The geometric models are composed of geometric and topological data. Their primary application is for
explicit representation of the shape or geometric form of a product model. The shape representation
has been designed to facilitate stable and efficient communication when mapped to a physical file.

The geometry is exclusively the geometry of parametric curves and surfaces. It includes the point,
curve and surface entities and other entities, functions and data types necessary for their definition.
A common scheme has been used for the definition of both two-dimensional and three-dimensional
geometry. All geometry is defined in a coordinate system which is established as part of the context of
the item which it represents.

© IS0 2023 - All rights reserved 5
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The topology is concerned with connectivity relationships between objects rather than with the
precise geometric form of objects. ISO 10303-42 defines the basic topological entities and specialized
subtypes of these. In some cases, the subtypes have geometric associations. Also included are functions,
particularly constraint functions, and data types necessary for the definitions of the topological entities.

In addition to the geometric models, other product related information can be instantiated in a geome

try

data set, e.g. saved view and display attributes, e.g. colour, transparency, texture, PMI represented as

graphical geometry helpers or semantic metadata, links to product metadata.

5.2 Geometry data set definition

The geomletry data set is a collection of models as defined in ISO 10303-42 with or without assem

bly

structure]In addition to the geometric models, other product related information can be instantiated in
a geometrly data set, e.g. PMI represented as graphical geometry helpers or semantic metadata;linkq to
product metadata.
The geomietry data set can be instantiated into a single file, a set of files (see Figuré (1), a web servjice
payload ot by the result of a database query.
EXAMPLE]S Simple shape CSG, simple shape B-rep, complex part without PMI,_complex part with PMI,
assembly df parts with tessellated shapes and PMI.
A : B ; C
' __ D o .
f— I k . k
| P21 1 P21 1 : | P21 |
| . o |
! iy i L 7 :
| | N 1 ! | — |
[ ! . | P2y |
: i o '
[ S a H | |
e T ! ! b I
: ;-_____x“_i :I i P21 i l : E2l :
| 1 H I |
L | [ ! e |
N [ B i |
:L_!‘_:_—__—_:_—_i____; ' :
e I I H i
R i [
: XML : |
| | .
1 | !
| | H
| 1 !
| &l | N
1 | !
| | H
| | | |
| r A ar A I h
1o o[ I I
: Lo ool L _xxg : |
Key
product

reference to product or part

part (geometry)

m
[
|:| STEP P21 file

STEP XML file

4
I other file
d

data set

r—=1 o —A
|
|
b
R

|
|
|
L

6 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=0032dc5f099cedeb3d04c04ed7eb6ac9

A single file

[os}

external references
C nested assembly
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Figure 1 — Examples of geometry data set file organization

5.3 Metadata for STEP geometry services

5.3.1 General

Gepmetry data sets can be linked together as long as they are under the managementyof a single PLM

system. This allows audit trails and transformation processes to be controlled.

Onjce a geometry data set is taken out of a PLM system, the traceability to the-evolution of this data
sef is lost. There is a need for a mechanism that allows keeping track of the geometry data get origins
anfl evolutions. Figure 2 illustrates how the metadata are added when a/geometry data set Jeaves the
mgnagement system of the original geometry data set owner and is modified by other actprs before

arfiving in a destination system.

—
Ofiginal ID .
a dgVersion Original L
Cleated b geometry Modification of
fon do Design the design

cffeation date, P
s¢ftware

Source ID

Original ID and Version

A\ >
Source ID Q
for n transf
0), date,

Modiﬁed@t(
geom format, software,

for 1st transform

Modification of the geometry
for/by downstream process
Add PM], slicing, idealisation,
meshing

modified

geometry

In

r
|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
A
|
|
|
|
|

e

Need to ensure the
pedigree of the file qn my
system

Source ID

for n transform

Modified by, date, geom format,
modification type, software

Figure 2 — Updates of metadata

addition to data traceability, information searching and big data analysis, especially in the web

environment, benefit from using semantic metadata to index information from geometry data sets in a
multiplicity of formats.

5.3.2 Extensible metadata platform (XMP)

Metadata shall be represented in Extensible Markup Language (XML) and the grammar of the XML
representing the metadata shall be defined according to the extensible metadata platform (XMP)
specification ISO 16684-1. XMP is a technology for embedding metadata into documents and was first
published in ISO 16684-1 in 2012.

©lI
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5.3.3 Included namespaces

XMP metadata is organized into namespaces (see ISO 16684-1:2019, 6.2) and may include properties
from one or more namespace. There is no requirement that all properties from a namespace shall be
present. The namespaces definitions included in this document are given in Table 1.

Table 1 — Included namespaces

Namespace Property

Dublin Core dc:contributor
dc:creator
dc:format
dc:title

XMP basig xmp:CreateDate

xmp:CreatorTool
xmp:ModifyDate

XMP medip management xmpMM: InstancelD
xmpMM:DocumentID
xmpMM:OriginalDocumentID

5.3.4 sgs namespace

This docyiment describes the STEP geometry services namespace that contains the additiohal
character]stics needed to satisfy the audit trail requirement.

— The firld namespace URI is https://standards.iso.org/iso/ts/23301/ed-2/en
— The preferred field namespace prefix is sgs.
The propdrties defined in the STEP Geometry Servicesshamespace are provided in Table 2.

The list off ISO 23301 (this document) metadata and their description is given in Table 3.

Table)2 — sgs namespace

Namespage Property

STEP Geomnetry Services sgs:level-of-detail

sgs:modification-type
sgs:modification-comments
sgs:original-URI
sgs:SHA3-256
sgs:source-URI

Table 3 — Metadata name and description

28301 name XMP Description
created-by dc:creator Reference of the organization responsible for
the original geometry data set
creation-date xmp:CreateDate Validation date of the original geometry data
set
format dc:format Reference to the standards serialization format

of the current data set, mime-type

id xmpMM:InstancelD Uniquely identifies the current geometry data
set in the management system of the organisa-
tion modifying the data set.

Different versions of geometry data set shall
have different InstancelD but may have the
same DocumentID.

8 © IS0 2023 - All rights reserved
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Table 3 (continued)

23301 name XMP Description

Level-of-detail sgs:level-of-detail Multi-valued enumeration describing the type
of LOD of the geometry as defined in the geom-
etry descriptions of EN 17412-1.

Reference Data Library https://standards.iso
.org/iso/ts/23301/ed-2/rdl/23301.owl classes
shall be used to specify this attribute.

Annex C describes the valid values, their identi-

i . AP 1
TTCAUIUILS dITU LIICIT UCTIITILIUILS.

medification-type sgs:modification-type Multi-valued enumeration describing|the type
of the modifications, transformationd or addi-
tions made to the data set. The'walid yalues for
this enumeration are defined'in the I§0 23301
(this document) Reference Data Library in
https://standards.is6.org/iso/ts/233D1/ed-2/

rdl/23301.owl.

Annex B describes the valid values, tHeir identi-
fications and-tHeir definitions.

m¢dification-comments sgs:modification-comments |Free text‘{providing details on the moglification

m¢dified-by dc:contributor Refetence of the organization respongible for
thee last modification of the geometry|data set

m¢dified-date xmp:ModifyDate Last modification date of the geometiy data
set as defined in the management sysfem of the
organization modifying the data set

name dc:title Name of the geometry data set

orjginal-id xmpMM:OriginalDocumentID |Identifier of the geometry data set in the man-
agement system of the organisation igsuing

the original geometry representing the design
intent

This value links a geometry data set to its orig-
inal source.

orjginal-URI sgstoriginal-URI URI to the OriginalDocumentID
software xmp:CreatorTool Software used to generate the currenlt data set
soprce-id xmpMM:DocumentID Uniquely identifies the geometry datd issued

by the management system of the organisation
which has provided the data set.

Different versions of a geometry datalset may
have the same DocumentID.

soprce-URI sgs:source-URI URI of the DocumentID
thls-URI rdf:about URI of the current data set
SHA3-256 sgs:SHA3-256 Hash key of the geometry data set

The data format for each metadata value is defined in Table 4.

In the metadata sets the URI elements have two specific purposes within a distributed services
architecture that operates on STEP defined geometry.

One purpose is to ensure integrity and validity of the product of the service, giving the user of the
service confidence that the correct and expected input was used to the service. A common use case
would be a product whose geometric definition changes with successive revisions. Each revision should
have a unique URI that both the producer of the original data and the user of the service can agree on;
the knowledge of this URI can be shared even if the service user does not have authority to view the
original data. The service user can examine the metadata packet, either embedded in the product or in
a sidecar file, to verify that the correct revision was used as original data.
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An additional purpose of the metadata is to allow the service user to retrieve the original data. In this
case, the URI identifier, should also be a URL. As a global URL, it is irrelevant to the user whether the
URL is served by the same service provider or by another data provider. The use case for which this
purpose is applicable is a search application, in which the service product is used to determine if the
original data should be retrieved. A specific case is a 3D visualization application that allows a user to
select a product part and retrieve the original geometry for further analysis.

5.4 Large model presentation — Bounding boxes

To support use cases for large models such as a full car or airplane section, it is necessary to provide
services ajnd data allowing a simplified view of the full model.

See the dgscription of a typical use case in Annex G.
The objective is to provide bounding boxes in the assembly structure for all nodes of the aSsembly.

A bounding box is defined by two corner points. The bounding box has its edges parallel to the pprt
coordinatp system.

Using thig information, a viewer can display an overview of the model without needing to load the
geometry|(tessellated geometry or precise geometry). Then the user can idéntify the parts they nged
with a mojre precise representation.

This also pllows a viewer to optimize the visualization of a large madel by loading the parts which are
closer to the camera first.

5.5 Large model presentation — Occurrence tree

For very large models, such as a full airplane, a submarine or an energy plant, an assembly structiire
with bounding boxes (AP242 XML with bounding.boxes) will be very large and provide a lot| of
informatipn which is useless for many use cases.

For a light overview of a very large model, the objective is to provide an occurrence tree of the modlel,
with bourlding boxes.

The targeted format is JSON to ease online and distributed scenarios.
The minirthum information that shraltbe provided for this occurrence tree is:

— The ljist of all products, with either their part name or identifier, or both, the name of the file that
contajns the definitiomofthe product, and the bounding box of the product in its coordinate systg¢m.

— Occurnrence tree, providing for each occurrence:

—n

tis depth-in the tree;

— tl[e rank of the product in the products list;
— theposition matrix, or rotation and transiation, of the OcCUrTence in the reterentiat of the root

of the assembly. This placement is the composition of the relative placements of its parents.

Using this information, the application can compute the bounding box of each occurrence in the
referential of the root of the assembly.

5.6 Cybersecurity context and requirements

The specifications shall be implemented within the cybersecurity industry context and requirements
needed for a specific use case.

This document does not specify any cybersecurity requirements related to the implementation of this
document.
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The specification of the web services in Clause 7 shall be associated with a cybersecurity infrastructure.

6 Implementation requirements

6.1 General principles

The metadata shall be provided as a set of property-value pairs within the data set, either embedded in
the files forming the data set, using the geometry description format chosen for data serialization, or in
a separate file called sidecar file in XMP format.

The following clauses describe how to implement the metadata either in a sidecar file or emlbedded in
ex]sting standards format.

6.2 XMP sidecar file

When the geometry description format cannot embed the metadata, an XMP “sidecar” file cdn be used
to ptore and transfer the metadata. This XMP file can also be used when thé géometry files already exist
in the repository and cannot or should not be modified.

XMP sidecar files are written in XML or JSON.

The sidecar file can include a SHA3-256 hash key of the gedmetry data set. This hash shiall not be
computed on a set of files which includes the side car file. Itshall only cover the geometry fileg.

An|example of the sidecar file is available in Annex C.

Figure 3 shows an assembly with XMP sidecar files:
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Figure 3 — XMP sidecar files with fully shattered assembly

6.3 ISOY/IEC 21778:2017 JSON

For a georpetry data set serialized as JSON format, the metadata shall conform to ISO 16684-3.

6.4 150(10303-21

For ISO 1P303-42 and ISO 10303-242 geometries in ISO 10303-21 ASCII implementations, metadata
shall be d¢fined eitherin:

— the ANCHOR section of the ISO 10303-21 file as simple type anchor items. An example is provided in
Annex DYor

— XMP sidecar file.

6.5 10303 XML implementations
Use XMP sidecar file.

6.6 QIF-XML
The following XML schema shall be referenced by the data that shall be provided as a set of property-

value pairs in the header part of the data set, using the geometry description format chosen for data
serialization.

Use XMP sidecar file.
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6.7 ISO/IEC 19775-1 (X3D)

The metadata are contained in a MetadataSet element. This MetadataSet element shall be a child node
of the X3D CADAssembly node containing the converted geometry data set.

Each metadata is represented by a MetadataString element with a containerField attribute set to
“value”, the name attribute to the metadata name and the value attribute to the value of the metadata.

NOTE1 The complete specification of the X3D Metadata Nodes is available at https://www.web3d.org/
documents/specifications/19775-1/V3.3/Part01/components/core.html#Metadata

NOTE 2  The complete specification of the X3D CADGeometry Component is available at https://wlww.web3d
.org/documents/specifications/19775-1/V3.3/Part01/components/CADGeometry.html

An|example of the metadata implementation in X3D is available in Annex E.

6.8 1SO 17506 (COLLADA)

Usg XMP side car.

6.9 3DPDF
XMP metadata format is used to store the metadata in a 3D PDF data set.

Provide the instantiation of the metadata using XMP.

6.10 ISO 14306
Usg XMP side car.

7 | Geometry services specification

7.1 Description

A dervice in conformance with.this document provides access to the following resources:
—| geometry data set or gne of its subsets;

—| geometric properdi€s of a geometry data set;

—| metadata related to a geometry data set;

— | non-geométric product data related to a geometry identifier.

EXAMPLE

Givebme the 3D visualization representation of this STEP part with this ID. Is the 3D visualization format
[APZZ2{X3D{J TICOLLADA]?

Tell me what the visualization formats are that you can deliver to me for this part.
Give information (quality metadata) about this geometry data set.

The pilot described in Annex F was used to demonstrate the applicability of the web services.

7.2 REST API

There are three types of responses:

— asingle geometry file with ISO 23301 (this document) metadata and the mime-type of the file;
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— an AP242 XML product data file without geometry;

— an AP242 XML product data file with external references to geometry files [with ISO 23301 (this
document) metadata].

The query can include the response mime-type for single geometry files.

NOTE Assembly structures are described in AP242 XML files.

7.3 Service definition

Service ] : get data set (list of identifiers)
Purposd : Get a set of parts of the identifiers specified
HTTP rdquest : GET {base url}/parts
Parametflers : start-index: integer

page-size: integer

Requesty] Body : part-ids: List<uuid>

format: List<format>

LOD: level of detail

with-sub-parts: Boolean

with-meta-data: String (“"NONE”, “XML”, “JSON")

Filtering conditions (any): JSON

Responde Body: Single file or ZIP file containing stpx and requested parts

Service J : get data set (http://mycompanyname/uuid)
Purposq : Get a part of the identifier specified
HITP rdquest : GET {base url}/parts/{part id}
Parametflers : N/A

Request] Body : format: List<format>

LOD: level of detail

with-sub-parts: Boolean

sub-parts-depth: integer

with-meta-data: String (“"NONE”53™XML”, “JSON”")

Responde Body: Single file or ZIP file contadfdng stpx and requested parts

Service 3 : get data set (http://mycomparyname/uuid/topl/child2/grandchild3)
Purposqg : Get a part that is locabed in the path as specified in an
assembly |of the identifier specified.
HITP rdquest : GET {base url}/parts/fpart id}
Parameflers : N/A
Request] Body : format: List<format>
LOD: level of deftail
with-sub-partssg Boolean
sub-parts—@epth: integer
with-meté=data: String (“"NONE”, “XML”, “JSON”)
Filtering conditions (Path in the assembly {part id})
Responde Body: Singde,«file or ZIP file containing stpx and requested parts

Service 4 : gégordata set (http://mycompanyname/uuid/*)
Purpos9q :{Get all parts in an assembly of the identifier specified.
HITP rqquestssGET {base url}/parts/{part id}
Parametflers : N/A

Request] Body : format: List<format>

LOD: level of detail

with-sub-parts: boolean = TRUE

sub-parts-depth: integer

with-meta-data: String (“"NONE”, “XML”, “JSON")

Response Body: Single file or ZIP file containing stpx and requested parts

Service 5 : get data set(identifier, filter, format)
Purpose : Get all parts filtered and of format as specified in an assembly of the
identifier specified.
HTTP request : GET {base url}/parts/{part id}
Parameters : N/A
Request Body : format: List<format>
LOD: level of detail
with-sub-parts: Boolean
sub-parts-depth: integer
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Purpose
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with-meta-data: String (“NONE”, “XML”, “JSON”")
Filtering conditions (any): JSON
Single file or ZIP file containing stpx and requested parts

get data set( identifier, in bouding box, format)
Get all parts in the bounding box and of format as specified in an

assembly of the identifier specified.

HTTP request
Parameters
Request Body

GET {base url}/parts/{part id}
N/A

format: List<format>

LOD: level of detail
with-sub-parts: Boolean

Service 7
urpose

in|an assembly of the identifier specified.

HTTP request
arameters
Request Body

Service 8
urpose

HTTP request
arameters
Request Body

Service 9
urpose

idéntifier specified.

HTTP request

arameters
Request Bodw

Servi@e\10
uZpdse
sp boi-ficd

Response Body:

Response Body:

Response Body:

Respons&\Body:

PN 2NN S Aol . EIESE SN
r r * 2

with-meta-data: String (“"NONE”, “XML”, “JSON")
Filtering conditions (Bounding box): JSON
Single file or ZIP file containing stpx and requested partg

get data set(identifier, PDM query filter, format)
Get all parts filtered by "PDM query filter" and of forfmat as spgcified

GET {base url}/parts/{part id}

N/A

format: List<format>

LOD: level of detail

with-sub-parts: Boolean

sub-parts-depth: integer

with-meta-data: String (“NONE”, “XML"4, “JSON”)

Filtering conditions (PDM query filté&ry™ JSON

Single file or ZIP file containing<{stpx and requested parts

get child(identifier)

Get direct child parts of an asséembly of the identifier specifie
GET {base url}/parts/{part &}

N/A

format: List<format>

LOD: level of detail

with-meta-data: Stripg (“NONE”, “XML"”, “JSON”)

Filtering conditionso{PDM query filter): JSON

Single file or ZIPLfile containing stpx and requested parts

get geom prxoperty(identifier)
Get geomefry properties of the types specified of a part of the

GET {baske url}/parts/{part id}/geom-props

GET ({base url}/parts/{part id}/geom-props/center-of-gravity
GHTP~{base url}/parts/{part_id}/geom-props/bounding-box

GET {base url}/parts/{part_ id}/geom-props/surface-area

GET {base url}/parts/{part id}/geom-props/volume

N/A

N/A

Property value(s): JSON

get property(identifier)
Get properties of the types specified of a part of the identifier

HTTP request

Parameters
Request Body

Response Body:

Service 11
Purpose
HTTP request
Parameters
Request Body

Response Body:

GET {base url}/parts/{part id}/properties

GET {base url}/parts/{part id}/properties/material
GET {base url}/parts/{part id}/properties/texture
GET {base url}/parts/{part id}/properties/color
N/A

N/A

Property value(s): JSON

get meta data(identifier)
Get meta data of a part of the identifier specified
GET {base url}/parts/{part id}/meta-data

N/A
with-sub-parts: Boolean
with-meta-data: String (“"XML”, “JSON")

XMP file or ZIP file containing several XMP files
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Service 12 : get available formats(identifier)

Purpose
HTTP request :

Parameters : N/A
Request Body : N/A
Response Body: List<format;level of detail> : JSON

8

Conformance requirements

: Get the available formats/level of detail of the identifier specified
GET {base url}/parts/{part id}/available-formats

Table 4 provides the conformance requirement levels. The requirement levels are cumulative.

16

Conformance level 1 shall provide all metadata values for level 1.

Conformance level 2 shall provide all metadata values for level 1 and level 2.

Confgrmance level 3 shall provide all metadata values for level 1, level 2 and level 3.

Confgrmance level 4 shall provide all metadata values for level 1, level 2 and level 3 in a sidecar wjith

a hash key of the data set.

Table 4 — Metadata format and conformance level
Metadata name Conformance Format

apout levell UTF-8
created-by levell UTF-8
creation-date levell ISO 8601-1
format level3 UTF-8

idl levell UTF-8
l¢vel-of-detail lével3 enumeration of UTF-8
nodification-type level3 enumeration of UTF-8
nIlodification-comments level3 UTF-8
npodified-by level2 UTF-8
npodified-date level2 1SO 8601-1
njame levell UTF-8
ofriginal-id levell UTF-8
ofriginal-URI levell UTF-8
spftware level3 UTF-8
spurce-id levell UTF-8
spurce-URI levell UTF-8
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Annex A
(informative)

Information object registration

To provide for unambiguous identification of an information object in an open system, the object
idgntitier

{isp standard 23301 version (2)}

is assigned to this document. The meaning of this value is defined in ISO/IEC 8824 +1.and is described in
IS¢ 10303-1.
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Annex B
(informative)

Reference Data Library (RDL) listing

The RDL for this document is represented in Figure B.1 and available in OWL syntax.

level-of-detail
appearance
realistic
simplified
symbolic
detailing
bouding-boxes
full-detail
outer-shell
symbolic
dimensionality
0D
1D
2D
3D
editability
BRep
native
not-editable
location
dbsolute
wk-relative
¥ semantic
{“modification-type
compression-change
format-change
idealisation
[P-removal
level-of-detail-change
meshing
PMI-addition
representation-change
shape-change

Figure B.1 — RDL data structure for this document

<?xml version="1.0"?>

<rdf:RDF xmlns="https://standards.iso.org/iso/ts/23301/ed-2/rdl/233014#"
xml :base="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:xml="https://www.w3.0rg/XML/1998/namespace"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#">
<owl:0Ontology rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301"/>

<l--

s
//

18 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=0032dc5f099cedeb3d04c04ed7eb6ac9

ISO/TS 23301:2023(E)

// Classes

//
N NNy,

-—>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#BRep -—>

<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/rdl1/23301#BRep">
<rdfs:subClassOf
rdf:resource="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#editability"/>
</owl:Class>

1 i toc . tondocd El EP A + 22201 AN N 22201 HTD o o 1
== Tt

L - —£g
<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/rd1/233014E}P-
rempoval">
<rdfs:subClassOf
rdf:resource="shttps://standards.iso.org/iso/ts/23301/ed-2/rdl/23301#modificdtionttype"/>
<rdfs:comment>modification which removes industrial property infOxmation for a
data set. EXAMPLE: transforming an exact geometry with features as a BREP with explicit
shépes definitions</rdfs:comment>
</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#RMI-addition —->
<owl:Class rdf:about="https://standards.iso.org/iso/ts/2330¥/ed-2/rdl/23301#PNI-
addlition">
<rdfs:subClassOf
rdf:resource="https://standards.iso.org/iso/ts/23301/edf2/%d1/23301#modification-type"/>

<rdfs:comment>addition of PMI to the data set£/vdfs:comment>
</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed»2/rdl/23301#absolute -->
<owl:Class rdf:about="https://standards.isoe3org/iso/ts/23301/ed-2/rdl/23301#akpsolute">

<rdfs:subClassOf
rdf:resource="https://standards.iso.org/isoy{ts/23301/ed-2/rd1/23301#location"/>
</owl:Class>

<!-- https://standards.iso.org/ispey{ts/23301/ed-2/rdl/23301#appearance —-->
<owl:Class rdf:about="https://staudards.iso.org/iso/ts/23301/ed-2/
rd]/23301#appearance">

<rdfs:subClassOf rdf:reseurce="https://standards.iso.org/iso/ts/23301/ed-2/
rd]l/23301#level-of-detail" />
</owl:Class>

<!-- https://standardsJiso.org/iso/ts/23301/ed-2/rd1/23301#bouding-boxes -->
<owl:Class rdf:abouts"https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#b¢uding-
boxes">

<rdfs:subCllassOf
rdf:resource="httpss//standards.iso.org/iso/ts/23301/ed-2/rd1/23301#detailing" />
</owl:Classt

<!-- httpst//standards.iso.org/iso/ts/23301/ed-2/rd1/23301#compression-change|-->
<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/
rd] /2330%#eompression-change™>

<rdfs:subClassOf

rdf yTesource="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#modification-type"/>

rdfs:commentomodification of the compression algorithm applied £o the daffa set</

rdfs:comment>
</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rdl/23301#detailing -->
<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/
rdl/23301#detailing">
<rdfs:subClassOf rdf:resource="https://standards.iso.org/iso/ts/23301/ed-2/
rdl/23301#level-of-detail" />
</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#dimensionality —-->
<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/
rdl/23301#dimensionality">
<rdfs:subClassOf rdf:resource="https://standards.iso.org/iso/ts/23301/ed-2/
rdl/23301#level-of-detail"/>
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</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#editability -->
<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/
rdl/23301#editability">
<rdfs:subClassOf rdf:resource="https://standards.iso.org/iso/ts/23301/ed-2/
rdl/23301#level-of-detail"/>
</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rdl/23301#format-change -->
<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#format-
change">

oo e ool rar=s

rdf:resoyrce="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#modification-type'¥/

rdfs:comment>modification of the serialization format of the data set. EXAMPLE: a

CAD natiye data set is translated in the ISO 10303-242 in p2l format. a 10303-242 P21 ddta

set is tygansformed in 10303-242 xml + p2l</rdfs:comment>
</owl]:Class>

<!--|https://standards.iso.org/iso/ts/23301/ed-2/rdl1/23301#full-detail(+-=>
<owljClass rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/rdx¥/23301#full-
detail">
rdfs:subClassOf
rdf:resoyrce="https://standards.iso.org/iso/ts/23301/ed-2/rd1/2330detailing" />
</ow]:Class>

<!--|https://standards.iso.org/iso/ts/23301/ed-2/rd1/2330¥#idealisation —->
<owljClass rdf:about="https://standards.iso.org/iso/ts/23801/ed-2/
rdl/2330]#idealisation">
rdfs:subClassOf
rdf:resoyrce="https://standards.iso.org/iso/ts/23301/e@~2/rdl/23301#modification-type"/
rdfs:comment>optimisation of the shape to answer the business needs , maily foq
simulatidqn and analysis purpose</rdfs:comment>
</owl]:Class>

<!--|https://standards.iso.org/iso/ts/23300V€d-2/rd1/23301#level-of-detail -->
<owljClass rdf:about="https://standards As0.org/iso/ts/23301/ed-2/rd1/23301#level-ofl-
detail"/

<!--|https://standards.iso.org/ise¥bs/23301/ed-2/rd1/23301#level-of-detail-change -4>
<owljClass rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#level-ofl-
detail-cHange">
rdfs:subClassOf
rdf:resoyrce="https://standards\ iso.org/iso/ts/23301/ed-2/rd1/23301#modification-type"/
rdfs:comment>modification of the data set level of detail</rdfs:comment>
</owl]:Class>

<!--|https://standagds.iso.org/iso/ts/23301/ed-2/rdl1/23301#location -->
<owljClass rdf:abdut="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#locatior">
rdfs:subClédgsOf rdf:resource="https://standards.iso.org/iso/ts/23301/ed-2/
rdl/23301#level-ofsdetail" />

</ow]:Classx

<!--|htgps://standards.iso.org/iso/ts/23301/ed-2/rdl1/23301#meshing -->
<owl {CLas's
rdf:aboutl=tHttpg: tandard iso org/isa/ts/23301/ed=2/xd]1 /23301 #meshing!
<rdfs:subClassOf
rdf:resource="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#modification-type"/>
<rdfs:comment>geometric data set has been transformed into a mesh</rdfs:comment>
</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rdl/23301#modification-type -->
<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/
rdl/23301#modification-type">
<rdfs:comment>the type of the modifications, transformations or additions made to
a data set</rdfs:comment>
</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rdl/23301#native -->

<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/rdl/23301#native">
<rdfs:subClassOf
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rdf:resource="https://standards.iso.org/iso/ts/23301/ed-2/rdl1/23301#editability"/>
</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rdl/23301#not-editable -->
<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/rdl1/23301#not-
editable">
<rdfs:subClassOf
rdf:resource="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#editability"/>
</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#outer-shell -->
<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/rdl1/23301#outer—
Sh 11

<rdfs:subClassOf
rdf:resource="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#detailing/>
</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#realistic({->

<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/

rd}/23301#realistic">

<rdfs:subClassOf

rdf:resource="https://standards.iso.org/iso/ts/23301/ed-2/rdl/23801#appearance" />
<rdfs:label xml:lang="en">realistic</rdfs:label>

</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rdl/23801#relative -->
<owl:Class rdf:about="https://standards.iso.org/isofts723301/ed-2/rd1/23301#r¢lative">

<rdfs:subClassOf
rdf:resource="https://standards.iso.org/iso/ts/2330¥/ed-2/rd1/23301#location"/>
</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#representation-chafjge -->
<owl:Class rdf:about="https://standards.MweTorg/iso/ts/23301/ed-2/
rd]/23301#representation-change">

<rdfs:subClassOf
rdf:resource="https://standards.iso.orgAhso/ts/23301/ed-2/rdl/23301#modification-fype" />
<rdfs:comment>modification of,fhe representation. this can include change|of
gepmetry type like 2D or 3D , CSG or“BREP, tesselation,</rdfs:comment>
</owl:Class>

<!-- https://standards.isoNorg/iso/ts/23301/ed-2/rdl/23301#semantic —-->
<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/rdl1/23301#s¢mantic">
<rdfs:subClassOf
rdf:resource="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#location"/>
<rdfs:isDefinedBy>description of the complexity of the object geometry comjpared to
the¢ real-world
object. This is expressed as a continuum ranging from symbolic over simplified to
detailed.
Mote refined geométric representations can contain more features, and/or be more
de¢omposed, thexréby being a better approximation of the shape of the real-world oPpject.
EXAMPLE 1: For facility management purposes the detailing of a boiler can be symb¢lic as a
box including the volume of the operational space.
EXAMPLE_2:*For clash detection purpose the detailing of a boiler can be simplified and
reflucgd\(to outer shell.
EXAMPLE 3: For visualisation purpose the detailing of a boiler can use the detailgd
ge mQ"“I"l from the manufacturer rdfs-igDefinedRy

</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#shape-change —-->
<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/rdl1/23301#shape-
change">

<rdfs:subClassOf
rdf:resource="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#modification-type"/>
<rdfs:comment>the shape of the geometry has been changed</rdfs:comment>
</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#simplfied —->
<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/
rdl/23301#simplfied">
<rdfs:subClassOf
rdf:resource="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#appearance" />
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rdf:

rdf:

rdf:

rdf:

rdf

rdf:

</rdf :RDHY>
<!-- Gendrated by the OWL API (version 4.5.942019-02-01T07:24:447)
https://dithub.com/owlcs/owlapi -->

22

:resoyrce="https://standards.iso.org/iso/ts/23301/ed-2/rdT%23301#dimensionality"/>

<rdfs:label xml:lang="en">simplified</rdfs:label>
</owl:Class>

<!-- https://standards.iso.org/iso/ts/23301/ed-2/rdl1/23301#symbolic -->

<owl:Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#symbolic">
<rdfs:subClassOf

resource="https://standards.iso.org/iso/ts/23301/ed-2/rdl/23301#appearance"/>
<rdfs:subClassOf

resource="https://standards.iso.org/iso/ts/23301/ed-2/rdl/23301#detailing"/>
<rdfs:label xml:lang="en">symbolic</rdfs:label>

</owl:Class>

- Etaoc . faon = 3 el £ = D
<| 2y <l <l ] ] 22201 P o) <Ll 222201 40
. 5+ u

- —oEg
<owl{Class rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#0D">
rdfs:subClassOf
resoyrce="https://standards.iso.org/iso/ts/23301/ed-2/rdl/23301#dimensionality"/>
</ow]:Class>

<!--|https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#1D —->

<owljClass rdf:about="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#1D">
rdfs:subClassOf
resoyrce="https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#dimfensionality"/>
</owl]:Class>

<!--|https://standards.iso.org/iso/ts/23301/ed-2/rd1/23301#2D “~>
<owl{Class rdf:about="https://standards.iso.org/iso/ts/23301Aed-2/rdl/23301#2D">
rdfs:subClassOf

</owl]:Class>

<!--|https://standards.iso.org/iso/ts/23301/ed-2/rdif23301#3D -->

<owljClass rdf:about="https://standards.iso.org/is0/ts/23301/ed-2/rd1/23301#3D">
rdfs:subClassOf
resoyrce="https://standards.iso.org/iso/ts/2330¥/ed-2/rd1/23301#dimensionality"/>
</owl]:Class>
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Annex C
(informative)

XMP sidecar file example

is is an example of an XMP sidecar file written in XML.

:2023(E)

<73
<r

<r
<d
<r
<r
rd
</
</
<d
<d
<d
<r
<r
</
</
<s
<s
<s
<s
59
<s
<s
sg
<d

<r
</
</
<X
<s
<s
te
<s
<s
</
</

kml version="1.0" encoding="UTF-8" 2>

f:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#'
xmlns:dc="http://purl.org/dc/elements/1.1/"'
xmlns:xmp="http://ns.adobe.com/xap/1.0/"'
xmlns:sgs="'https://standards.iso.org/iso/ts/23301/'>

f:Description rdf:about='"' xmlns:dc='http://purl.org/dc/elements/1d).r/"'>
:description>

f:Alt>

f:1i xml:lang='x-default'>VRML visualization for STEP Geomefiny Services Pilot |

F:11>

rdf :Alt>

c:description>

:format>model/x3d-vrml</dc:format>

t:rights/>

ttitle>

f:Alt>

f:11 xml:lang='x-default'>l-bracket 20120725.%484815</rdf:1i>
rdf :ALlt>

c:title>

s:name>shape 233230.wrl</sgs:name>

s:id/>

s:original-id/>
s:original-URI>https://spri.kshellfgom/sgs/pilot/l-bracket 20120725.134815 var

:original-URI>

s:source-id>abaparyyyx</sgs:sourece-id>
s:source-URI>https://spri.ksha}l.com/sgs/pilot/shape 27abaparyyyx 233230.wrl</
:source-URI>

:creator>

f:Seqg>

f:li>vmarchetti@kshelkl\.dom</rdf:1i>

rdf: Seg>

c:creator>

hp:CreateDate>202992-10</xmp:CreateDate>
s:modification=type>conversion</sgs:modification-type>
s:modificatiorn-comments>Conversion of STEP advanced brep representation to VRM]
selation te/fndexedFaceSet nodes</sgs:modification-comments>
s:software>STEP Prolog Restful Interface : https://spri.kshell.com</sgs:softwal
s:levelxgf-detail/>
rdf :DesScription>
FAfARDE>

roject</

stp</

b7

re>
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Annex D
(informative)

Example of XMP metadata in ISO 10303-21

This is an example of XMP metadata embedded in an ISO 10303-21 file.

ANCHOR;
<name> = |'samplel'

<id> = '123456789"

< xmpMM:(rginalDocumentID > = "'

sgs:orijginal-URI > = 'http://myserver/design/samplel.xxx'
xmpMM: JocumentID > = "'

sgs:soyrce-URI > = ''http://myserver/SGS/samplel.stp'’
dc:credtor > = 'Jean'

dc:confiributor > = "'

xmp:CrdateDate > = '2020-12-25T08:23:50"

xmp:ModifyDate > = '2021-02-15T12:00:00"
sgs:modification-type > = 'conversion'

dc:format > = 'step'

xmp:CrdatorTool > = 'my software rev 10'
sgs:leyel-of-detail > = "!

ENDSEC;

ANANANANNANNANNANNNA
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