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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
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
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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,
production data, financial data).

The ability to trustfully share, distribute, collect, store, maintain, transfer, process andpresent product
data associated with its geometry to support business processes distributed in enterprise n¢tworks is
a Key component of the digital transformation of our industries.

Asflong as data sets are managed by a single management system, we can ensure.quality and tifaceability
of the data set. However, when data is shared with partners in a supply chain) the data sets are usually
copied and extracted from their initial management system and they lpsg all the traceability] and links
with the other product data. This document provides a solution to thisproblem.

Thiis document is the first of a series of documents to provide(ah integrated framework|using the
ISQ 10303 series to allow the consumption of product data in supply-chains and in ¢ompanies
usjng geometries as human-computer interface to access theése product data through visualization
applications. This is realized by using metadata to support the audit trail of the transformation of a
gepmetry definition, and web services based on the utilisation of these metadata. This frame¢work can
algo be used for automated product data consumptioff’by software.

Annex A contains an identifier that unambiguously identifies this document in an open information
sygtem.

© IS0 2021 - All rights reserved v
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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
maqdel data. [t 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

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

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

IS(

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

IS 14306, Industrial automation systems and integration — JT file format specification for 3D vis

metadata.

ir content

5) applies.

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

ualization

ISO 16684-1, 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:—1), 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

1

©lI
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ECMA-404, 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

— [EC Electropedtaavattabte at ittpst// www.etectropedta.org/ |

3.1
boundary
B-rep
type of ge
vertices w

[SOURCE:

3.2
construct
CSG

type of ge
operation

[SOURCE:
3.3

' representation solid model

bmetric model in which the size and shape of a solid is defined in terms of thefaces, edges 3
hich make up its boundary

[SO 10303-42:2019, 3.1.2.5]

ive solid geometry

bmetric modelling in which a solid is defined as the result of @ sequence of regularized Boole
5 operating on solid models

ISO 10303-42:2019, 3.1.2.12]

derived geometry

geometrig

Note 1 to

representation generated from another representation

entry: The derivation is realized by actions such as using another representation method, anot

format, approximations, simplification

EXAMPLE

3.4
converte
result of ¢

Notel1toe
Note2toe

3.5
design in
intentions

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

] geometry
hanging the data forfat of a geometry

htry: The importand export operations in a CAD system produce converted geometry.

htry: Converted geometry is a kind of derived geometry (3.3).

fent
of the designer of a model with regard to how it may be instantiated or modified

nd

an

her

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 10303-108, 3.7.10, modified — Changed "this part of ISO 10303" to "ISO 10303-108" in
Note 1 to entry].
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geometry data set
serialized representation of geometry data which can be exchanged between two systems

:2021(E)

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

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

na
da

No
wit
Or1i

CA
gecd

3.1
or}

ge
mg

No

No
the

ge
No

native geometry

ive 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.$ave the original geometry (3.10) model as data and
hout any loss with the original authoring tool

ginal geometry is often considered to bereplicated only by reading the native geometry from memgd
D / modelling application using the-saine system, version or installation, used to initially author {
metry, although even this is not guaranteed.

0

jginal geometry

bmetry as defined by amodeler (human being) in a CAD tool using CAD authoring function
thematical constructs

Fe 2 to entry This is also often referred to as native CAD (3.9). However, a native CAD is in fact 1
native GAD kernel and CAD format of the CAD tool manipulating the geometry. It therefore can
metry.derived from another CAD format.

to reuse it

ry into the
he original

5 based on

Fe 1 to entry: Thie'griginal geometry is the first initial geometry construction that holds the design intent.

eferring to
hlso be any

fe-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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3.11

procedural model

generative model

history-based model

model described in terms of the operation of a sequence of procedures (which may include the solution
of constraint sets), as opposed to an explicit or evaluated model which captures the end result of
applying those procedures

Note 1 to entry: Although procedural models are outside the scope of ISO 10303-108, they are defined here

to make an important distinction between two fundamentally different modelling approaches. The present
resource is-ntended-to-be-compatiblewith-1SO 10303-55 which-providestrepnresentations—for-the-exchanae of
‘] 1 3 4 F | t=}

procedurally defined models.
[SOURCE:|ISO 10303-108, 3.7.28, modified — Changed "this part of ISO 10303" to "ISO 10303-108"].

3.12
product dnd manufacturing information
PMI
non-geomletric attributes in 3D CAD and Collaborative Product Development systems necessary [for
manufactfiring product components and assemblies

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

[SOURCE:|ISO 10303-62, 3.1.3.2]

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 ah approximation to the exact shape of an object.
[SOURCE:|ISO 10303-42, 3.1.2.47]

3.14
3D visualization
visual presentation on a screen orsanother media of graphical and textual three-dimensiopal
representptions of a set of data representing an object, information or results of a computatiopal
process ir] order to facilitate captireof the understanding of the object, for visual information sharjng
with userf and sometimes to premote decision process by a human looking at the data visualized ip a
medium

[SOURCE:|ISO 14306:2017,3.1.1]

4 Highllevel business scenarios

4.1 Genéral

Geometry services can be deployed in a large variety of business scenarios. Some of them are presented
below.

4.2 Check for updates

A supplier receives, from an original equipment manufacturer (OEM), a 3D Model of a part that the
company has to manufacture.

During the development process, the supplier and the OEM can access the version information that the
supplier has and confirm that it is the appropriate version through web services.

4 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=82cbd292580b67bcb23bcde0b3affe0e

ISO/TS 23301:2021(E)

The following metadata shall be available: creator, name, ID and URI of the 3D Model, from the 3D model
owner and from the 3D Model provider. It also needs the level of detail (LOD) of the data set to confirm
that it can execute its task with the available information.

4.3 Visualization #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 following metadata shall be available: ID and URI of the 3D Model from the 3D Model proyider.

4.4 Visualization #2

Fr¢om 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 (Bfrep) with
PMI].

The following metadata shall be available: ID and URI of the 3D Mpdel from the 3D Model proyider.

4.5 Retrieve product lifecycle management (PLM)/data of a product
A yser is viewing a part in visualizer software. The current data set contains only geometry.

Qulery the repository with the product Id/version‘to get PLM attributes of this product apd display
the¢m in the viewer.

The 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 anarchiving system.

Following metadata shall be/available: ID, URI, creation date, name, creator of the 3D Model frpm the 3D
Mddel owner

5 [ Information requirements

5.1 Review of geometry, topology and shape definitions

ThF eonhcepts defined below are extracted from ISO 10303-41, ISO 10303-42, ISO 10303-43.

This document considers a geometry data set as a collection of geometric models as defined in
ISO 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 representation of
the shape, which in many cases includes both geometric and topological data. Included here are the
two classical types of solid model, constructive solid geometry (CSG) and B-rep. Tesselation 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.

© IS0 2021 - All rights reserved 5
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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.

The topo

ogy is_concerned with r‘nnnnr‘fivify rn]afinnchipc between nh}'nr'fc rather than with

the

precise gq
subtypes
particulaf

In additio
data set, ¢
graphical

5.2 Gec

The geom
assembly
instantiat]
metadata

The geom|
payload o

EXAMPLES
assembly g

ometric form of objects. ISO 10303-42 defines the basic topological entities and specializ

ly constraint functions, and data types necessary for the definitions of the topological entit

1 to the geometric models, other product related information can be instantiatedin'a geome
.g. saved view and display attributes, e.g. colour, transparency, texture, PMI-represented
ceometry helpers or semantic metadata, links to product metadata.

metry data set definition

etry data set (3.6) is a collection of models as defined in ISQ*10303-42 with or with
structure. In addition to the geometric models, other praduct related information can
ed in a geometry data set, e.g. PMI represented as graphical geometry helpers or semar
links to product metadata.

etry data set can be instantiated into a single file a set of files (see Figure 1), a web serv
" by the result of a database query.

f parts with tessellated shapes and PMI.

ed

bf these. In some cases, the subtypes have geometric associations. Also included are functions,

€s.

[ry
as

but
be
tic

ice

Simple shape CSG, simple shape B-rep,.comiplex part without PMI, complex part with PMI,
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Single file ; Externalreferences ; Nested assembly
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| | | . |
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|- """ . . |
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[ | I |
XML : : XML : i :
[ 1 . |
[ I ! |
[ | . |
N .
[ I ! :
[ | . |
rtardtardi, ! ! |
nJnJ o O | [
:. XM L XXM L xxy : : q I:’IZ 7] : | :
- T a : L
Key
= product
= reference to product or part
] part (geometry)
[ STEP P21 file
[] STEP XML file
o other file
T data set
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 management of a single PLM
system.This allows audit trails and transformation processes to be controlled.
OnjceZa geometry data set is taken out of a PLM system, the traceability to the evolution of this data

set is lost. There is a need for a mechanism that allows keeping track of the geometry data set origins
and evolutions. Figure 2 illustrates how the metadata are added when a geometry data set leaves the
management system of the original geometry data set owner and is modified by other actors before
arriving in a destination system.

©1S0 2021 - All rights reserved 7


https://standardsiso.com/api/?name=82cbd292580b67bcb23bcde0b3affe0e

ISO/TS 23301:2021(E)

Original ID Original
and Version geometry
Created by, Design
creation date, intent
software

Source ID
Original ID and Version
for 1st transform

In additign to data traceability, information searching and bigvdata analysis, especially in the w
environmpnt, benefit from using semantic metadata to index information from geometry data sets i

multiplicity of formats.

5.3.2 XMP

Metadata|shall be represented in Extensible Matkup Language (XML) and the grammar of the X
representjng the metadata shall be defined-according to the extensible metadata platform (XM

Source ID

for n transform
Modified by (p&o), date,
geom format, software,
LOD

Modification of
the design

Modification of the geometry 7

for/by downstream process modified

Add PM], slicing, idealisation, geometry
meshing

Source ID

for n transform

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

Figure 2 — Updates of metadata

Geometry
on my system

Need to ensi
pedigie he file on my

yten

reb
na

ML
[P)

specificatjon ISO 16684-1. XMP is a technology for embedding metadata into documents and was fifrst
published|in ISO 16684-1 in 2012.

5.3.3 Included namespaces

XMP metgdata is organized in-namespaces (ISO 16684-1:2019, 6.2) and may include properties fr
one or mofe namespace. There'is no requirement that all properties from a namespace must be prese

The following namespacés definitions are included in this document:

nt.

Namespage Property

Dublin Cofe dc:contributor
dc:creator
dc:format
dcrtitte

XMP basic xmp:CreateDate

xmp:CreatorTool
xmp:ModifyDate

XMP media management

xmpMM: InstancelD
xmpMM:DocumentID

xmpMM:OriginalDocumentID

© IS0 2021 - All rights reserved
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5.3.4 sgs namespace

This document describes the STEP geometry services namespace that contains the additional
characteristics needed to satisfy the audit trail requirement.

— The field namespace URI is https://standards.iso.org/iso/ts/23301/

— The preferred field namespace prefix is sgs

Namespace Property

STE‘D a peres Eore] oclarzal £ daroil
FR-GeomretryServiees sgsevelofdetat
sgs:modification-type
sgs:modification-comments
sgs:original-URI
sgs:SHA3-256
sgs:source-URI

Table 1 — Metadata name and description

23301 name XMP Description
created-by dc:creator Reference ofthe organization responsjble for the
original'geometry data set.
creation-date xmp:CreateDate Validation date of the original geometty data set.
format dc:format Reférence to the standards serializatfon format

of the current data set, mime-type.

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

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

Level-of-detail sgs:level-of-detail Multi-valued enumeration describing the type
LOD of the geometry as defined in thg geometry
descriptions of EN 17412-1 Reference Dpta Library
http://standards/iso.org/iso/23301 /rdl/23301
.owl classes shall be used to specify thif attribute.

Annex C describes the valid values, their identi-
fications and their definitions.

meodification-type sgs:modification-type Multi-valued enumeration describing fhe type of
the modifications, transformations or additions
made to the data set. The valid valus for this
enumeration are defined in the 1SO 23301 (this
document) Reference Data Library|in http:
standards/iso.org/iso/23301/rdl/23801.owl.

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

modification-comments sgs:modification-comments |Free text providing details on the modification.

modified-by dc:contributor Reference of the organization responsible for the
last modification of the geometry data set.

modified-date xmp:ModifyDate Last modification date of the geometry data set
as defined in the management system of the or-
ganization modifying the data set.

name dc:title Name of the geometry data set.

©1S0 2021 - All rights reserved 9
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Table 1 (continued)

23301 name XMP Description

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

original geometry representing the design inte

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

nt.

ig-

original-U

RI sgs:original-URI URI to the OriginalDocumentID

software

vmp-Frnnfnt’Tnn] Software used to gnnnvqu the currentdata-set.

source-id

xmpMM:DocumentID Uniquely identifies the geometry data issued
the management system of the organisation wh
has provided the data set.

Different versions of a geometry data set m
have the same DocumentID,

by
ch

ay

source-UR

—

sgs:source-URI URI of the DocumentID

SHA3-256

sgs:SHA3-256 Hash key of the geometry\data set.

The data format for each metadata value is defined in Table 2.

In the m¢
architectd

One purp
service cd
would be

have a un
the know
original d
a sidecar {

An additid
case, the 1
URL is se
purpose i
original d
select a pi]

5.4 Cyb

The speci
needed fo

ptadata sets the URI elements have two specific purposes within a distributed servi
re that operates on STEP defined geometry.

bse is to ensure integrity and validity of the product.ef the service, giving the user of

nfidence that the correct and expected input was tsed to the service. A common use c
h product whose geometric definition changes with‘successive revisions. Each revision sho
que URI that both the producer of the original data and the user of the service can agree

edge of this URI can be shared even if the service user does not have authority to view

hta. The service user can examine the metadata packet, either embedded in the product of
ile, to verify that the correct revision was used as original data.

nal purpose of the metadata is to.@alfow the service user to retrieve the original data. In t
JRI identifier, should also be a URL. As a global URL, it is irrelevant to the user whether
'ved by the same service proyider or by another data provider. The use case for which t
5 applicable is a search application in which the service product is used to determine if
hta should be retrieved(A'specific case is a 3D visualization application that allows a user
oduct part and retrieve the original geometry for further analysis.

ersecurity context and requirements

[ications shall be implemented within the industry cybersecurity context and requireme
I a specificuse case.

document].

Ces

he
hse
11d
bn;
he

in

his
he
his
he

to

nts

his

This d001i|ment does not specify any cybersecurity requirements related to the implementation of t

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.

10
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The following clauses describe how to implement the metadata either in a sidecar file or embedded in

existing standards format.

6.2 XMP sidecar file

When the geometry description format cannot embed the metadata, an XMP “sidecar” file can be used
to store and transfer the metadata. This XMP file can also be used when the geometry files already exist

in the repository and cannot or should not be modified.

The sidecar file can include a SHA3-256 hash key of the geometry data set. This hash shall not be

co u 11eS wini 1 u 1 11e. y COv

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

/y .stp(Brep)
<>

stp(Tess)

i

| R W .stp(Brep)
/ P stp(Tess)

1

.stp(Brep)

I

1

|

}

: P stp(Tess)
|

1 /

1

\

I
\ \ |
1

J

\

Figure 3 — XMP sidecar files with fully shattered assembly

\
\ 1
L wrl
\
"
XMP

y tites.

6.3 ECMA-404 JSON

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

6.4 15S010303-21

For ISO 10303-42 and ISO 10303-242 geometries in ISO 10303-21 ASCII implementations, metadata

shall be defined either in:

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

Annex D;

© IS0 2021 - All rights reserved
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— or 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.

6.7 ISO[/IEC 19775-1 (X3D)

The metag¢lata are contained in a MetadataSet element. This MetadataSet elementshall be a child nade
of the X3I) CADAssembly node containing the converted geometry data set.

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

NOTE1 |The complete specification of the X3D Metadata Nodes is avdilable at https://www.web3d.ofg/
documentd/specifications/19775-1/V3.3/Part01/components/core.htmi#Métadata

NOTE 2  |The complete specification of the X3D CADGeometry Component is available at https://www.wel3d
.org/docurents/specifications/19775-1/V3.3/Part01/components/CADGeometry.html

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

6.8 15017506 (Collada)

Use XMP {ide car

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

Provide the instantiation of the-metadata using XMP.

6.10 1S0|14306
Use XMP dide car.

7 Geompetry services specification

7.1 Description

A service in conformance with this document provides access to the following resources:
— geometry data set or one of its subsets;

— geometric properties of a geometry data set;

— metadata related to a geometry data set;

— non-geometric product data related to a geometry identifier.

EXAMPLE

12 © IS0 2021 - All rights reserved
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Give me the 3D visualization representation of this STEP part with this ID. Is the 3D visualization format
[AP242|X3D|]T|Colada]?

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'thg file;
—| an AP242 XML product data file without geometry;
—| an AP242 XML product data file with external references to geometrycfile (with ISOATS 23031
metadata).
The query can include the response mime-type for single geometry files.
7.3 Service definition
Service 1 get data set (list of identifiers)
urpose Get a set of parts of the identifiexs specified
HTTP request GET {base url}/parts
arameters part-ids: List<uuid>
with-geom-models: List<geomAmodel-type>
with-sub-parts: Boolean
with-meta-data: Boolean
start-index: integer
page-size: integer
Request Body Filtering conditiong(fany): JSON
Response Body: ZIP file containing stpx and requested parts
Sefvice 2 get dataset (htpd//mycompanyname/uuid)
urpose Get a part of “the identifier specified
HTTP request GET {base_ulxl}/parts/{part id}
arameters with—ge€om-models: List<geom-model-type>
with=s¥db-parts: Boolean
sub=~garts-depth: integer
with-meta-data: Boolean
Request Body Ny &
Response Body: TP file containing stpx and requested parts
Setvice 3 get data set (http://mycompanyname/uuid/topl/child2/grandchild3)
urpose : Get a part that is located in the path as specified in an
asgembly 9f/the identifier specified.
HTTP wequest GET {base url}/parts/{part id}
ardmeters with-geom-models: List<geom-model-type>
with-sub-parts: Boolean
SUpD-parts—deptiiT LIITteger
with-meta-data: Boolean
Request Body Filtering conditions (Path in the assembly {part id})
Response Body: ZIP file containing stpx and requested parts
Service 4 get data set (http://mycompanyname/uuid/*)
Purpose Get all parts in an assembly of the identifier specified.
HTTP request GET {base url}/parts/{part_ id}
Parameters with-geom-models: List<geom-model-type>
with-sub-parts: boolean = TRUE
sub-parts-depth: integer
with-meta-data: Boolean
Request Body N/A
Response Body: ZIP file containing stpx and requested parts
Service 5 get data set(identifier, filter, format)
© IS0 2021 - All rights reserved 13
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Purpose

Get all parts filtered and of format as specified in an assembly of the

identifier specified.

HTTP request
Parameters

Request Body
Response Body:

Service 6

Purpose
£ +1

GET {base url}/parts/{part id}
with-geom-models: List<geom-model-type>

with-sub-parts: Boolean
sub-parts-depth: integer
with-meta-data: Boolean

Filtering conditions (any): JSON
7ZIP 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

rdentifice oo ifiad

assembly
HTTP rdg
Paramef

quest
ers

Request
Respong

Body
e Body:

Service
Purposqg
in an asd
HTTP rd
Paramef

quest
ers

Request
Respong

Body
e Body:

Service §
Purposqg
HTTP rd
Paramef

quest
ers

Request
Respong

Body
e Body:

Service ¢
Purposd
identifig

HTTP rqquest

Paramet
Request
Respong

ers
Body &
e BodW

Service 1|
Purpos

embly of the identifier specified.

r specified.

P -
GET {base url}/parts/{part_id}
with-geom-models: List<geom-model-type>

with-sub-parts: Boolean
sub-parts-depth: integer
with-meta-data: Boolean

Filtering conditions (Bounding box): JSON
ZIP file containing stpx and requested parts

get data set(identifier, PDM query filter, format)
Get all parts filtered by "PDM query filter" and offormat as specified

GET {base url}/parts/{part id}
with-geom-models: List<geom-model-type>

with-sub-parts: Boolean
sub-parts-depth: integer
with-meta-data: Boolean

Filtering conditions (PDM query filter)s\JSON
ZIP file containing stpx and requeste@\parts

get child(identifier)
Get direct child parts of an assembly of the identifier specified.
GET {base url}/parts/{part id}

with-geom-models: List<geomsmodel-type>

with-sub-parts: boolean , = TRUE
sub-parts-depth: integex’= 1
with-meta-data: Boolegn

Filtering conditions,MBDM query filter): JSON
ZIP file containing ‘sffpx and requested parts

get geom propertiy(identifier)
Get geometry properties of the types specified of a part of the

GET
GET
GET
GET
GET

{base (unl'}/parts/{part_id}/geom-props
{basenirl}/parts/{part id}/geom-props/center-of-gravity
{b@se url}/parts/{part id}/geom-props/bounding-box
{Bgse url}/parts/{part_id}/geom-props/surface-area
{Base url}/parts/{part_id}/geom-props/volume

N/A

N)/A

Property value(s): JSON

get property(identifier)

Get prnpar#iac of the Ltype

pahifiaﬂ of a part of the identifier

specified.
HTTP request

Parameters
Request Body
Response Body:

Service 11
Purpose
HTTP request
Parameters
Request Body
Response Body:

14

GET
GET
GET
GET

{base url}/parts/{part_id}/properties
{base url}/parts/{part_id}/properties/material
{base url}/parts/{part_id}/properties/texture
{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
with-sub-parts: Boolean
N/A
ZIP file containing XMP file(s)
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8 Conformance requirements

The following table provides the conformance requirements level. The requirement levels are
cumulative.

— 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.

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

—[Conformance Ievel 4 shall provide all metadata values for level I, Ievel Z and level 3 1n a sidecar with
a hash key of the data set.

Table 2 — Metadata format and conformance level

Metadata name Conformance Format
created-by levell UTF-8
creation-date levell ISO 8601-1
format level3 UTF-8
id levell UTF-8
level-of-detail level3 enumeration of UTF-8
modification-type level3 enumeration of UTF-8
modification-comments level3 UTF-8
modified-by level2 UTF-8
modified-date level2 ISO 8601-1
name levell UTF-8
original-id levell UTF-8
original-URI levell UTF-8
software level3 UTF-8
source-id levell UTF-8
source-URI levell UTF-8

© IS0 2021 - All rights reserved 15
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Annex A
(informative)

Information object registration

To provide for unambiguous identification of an information object in a

n open system, the object

identifier

{iso standjard 23301 version (1)}

is assignefl to this document. The meaning of this value is defined in ISO/IEC 8824-1 and is-described in

ISO 10303-1.

16
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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
BRép
native
@not-editable
slocation
absolute
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"7?>

<rdf:RDF xmlns="https://standards.iso.org/10303/rdl/23301#"
xml :base="https://standards.iso.org/10303/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="http://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/10303/rdl1/23301"/>

<!--

L1077 7707770777777 7777777777 777777 777777777777 77777777777777777777777777777777777

//
//

© IS0 2021 - All rights reserved
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// Classes

//

L1110/ 77 7770777777777 77777777777777777777777777777777777777777777777777777777777777
//

-=>

<!-- http://standards.iso.org/10303/rdl1/23301#BRep -—>
<owl:Class rdf:about="http://standards.iso.org/10303/rdl/23301#BRep">
<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/
rdl/23301#editability"/>
</owl:Class>

<|__ NSNS N taondocd El o/ 1 0202 /o] 22201 0T D o o 1
. -+ ff

- —o£e
<owljClass rdf:about="http://standards.iso.org/10303/rdl/23301#IP-removal">
rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/
rdl/23301#modification-type"/>
rdfs:comment>modificaaiton which removes industrial property inforamtion” for a
dataset. |[EXAMPLE: transforming an exact geometry with features as a BREP with é&Xplicit
shapes dqfinitions</rdfs:comment>

</ow]:Class>

<!--|http://standards.iso.org/10303/rdl/23301#PMI-addition —-->

<owljClass rdf:about="http://standards.iso.org/10303/rdl/23301#PMRaddition">
rdfs:subClassOf rdf:resource="http://standards.iso.org/10303%
rdl/2330]#modification-type"/>

rdfs:comment>addition of PMI to the dataset</rdfs:comment>

</owl]:Class>

<!--|http://standards.iso.org/10303/rdl/23301#absolute >
<owl{Class rdf:about="http://standards.iso.org/10303¥xd1l/23301#absolute">
rdfs:subClassOf rdf:resource="http://standardgsdso.org/10303/
rdl/23301#location"/>

</ow]:Class>

<!--|http://standards.iso.org/10303/rdl/233pd¥appearance —->

<owljClass rdf:about="http://standards.iso.otrg/10303/rdl/23301#appearance">

rdfs:subClassOf rdf:resource="httpi//standards.iso.org/10303/rd1l/23301#level-of-

detail"/
</owl:Class>

<!-—|http://standards.iso.org/10303/rdl1/23301#bouding-boxes —-->
<owl{Class rdf:about="http://standards.iso.org/10303/rd1l/23301#bouding-boxes">
rdfs:subClassOf rdf:resdurce="http://standards.iso.org/10303/
rdl/2330)#detailing" />

</ow]:Class>

<!--|http://standardsliso.org/10303/rdl/23301#compression-change -->
<owl{Class rdf:abouft="http://standards.iso.org/10303/rdl/23301l#compression-change">
rdfs:subClasé0f  rdf:resource="http://standards.iso.org/10303/
rdl/2330)#modificatign“type"/>
rdfs:comment>modification of the compression algorithm applied to the dataset<
rdfs:comnent>

</owll:Clag8>

<!--|http://standards.iso.org/10303/rdl/23301#detailing -->
<owl 1Cl=s rdf:about="http: tandard isa Qrg 102303 /rdl ’)??ﬂ'li%r‘]af:«'i'l'ihrj"
<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/rdl/23301#level-of-
detail"/>
</owl:Class>

<!-- http://standards.iso.org/10303/rd1/23301#dimensionality -->
<owl:Class rdf:about="http://standards.iso.org/10303/rdl/23301#dimensionality">
<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/rdl1/23301#level-of-
detail"/>
</owl:Class>

<!-- http://standards.iso.org/10303/rdl1/23301#editability -->
<owl:Class rdf:about="http://standards.iso.org/10303/rdl/23301#editability">
<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/rdl/23301#level-of-
detail"/>
</owl:Class>
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<!-- http://standards.iso.org/10303/rdl/23301#format-change -->
<owl:Class rdf:about="http://standards.iso.org/10303/rdl1/23301#format-change">
<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/
rdl/23301#modification-type"/>
<rdfs:comment>modification of the serialisation format of the dataset. EXAMPLE: a
CAD native dataset is translated in the ISO 10303-242 in p2l format. a 10303-242 p2l
dataset is transformed in 10303-242 xml + p2l</rdfs:comment>
</owl:Class>

<!-- http://standards.iso.org/10303/rdl1/23301#full-detail -->
<owl:Class rdf:about="http://standards.iso.org/10303/rdl/23301#full-detail">
walt < e Nal| fat = -v-/-JF:-v- PR —"'L\4—+—p: ool .-: = -v-g 1020

rd]/23301#detailing" />
</owl:Class>

<!-- http://standards.iso.org/10303/rdl/23301#idealisation -->

<owl:Class rdf:about="http://standards.iso.org/10303/rdl/23301#ideal@sation">
<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/

rd]/23301#modification-type" />

<rdfs:comment>optimisation of the shape to answer the busimes$ needs , mally for

simulation and analysis purpose</rdfs:comment>

</owl:Class>

<!-- http://standards.iso.org/10303/rd1/23301#level-of-detail -->
<owl:Class rdf:about="http://standards.iso.org/10303/»d1/23301#level-of-detail™/>

<!-- http://standards.iso.org/10303/rdl/23301#lev€lyof-detail-change -->
<owl:Class rdf:about="http://standards.iso.org/¥0303/rdl/23301#level-of-detail-
chgnge">
<rdfs:subClassOf rdf:resource="http://sta@ndards.iso.org/10303/
rd]/23301#modification-type"/>

<rdfs:comment>modification of the daté&seét level of detail</rdfs:comment>
</owl:Class>

<!-- http://standards.iso.org/10303Ard1/23301#location —->

<owl:Class rdf:about="http://standards.iso.org/10303/rd1/23301#location">
<rdfs:subClassOf rdf:resourcés"http://standards.iso.org/10303/rdl/23301#1l¢vel-of-

detail"/>

</owl:Class>

<!-- http://standards.iso.org/10303/rdl/23301#meshing -->
<owl:Class rdf:about="Rftp://standards.iso.org/10303/rd1/23301#meshing">
<rdfs:subClassOf \rdf:resource="http://standards.iso.org/10303/
rd]/23301#modification-type" />
<rdfs:comment{>géometric dataset has been transformed into a mesh</rdfs:copment>
</owl:Class>

<!-- http:A/8tandards.iso.org/10303/rdl/23301#modification-type -->
<owl:Clas§/xdf:about="http://standards.iso.org/10303/rdl/23301#modification-type">
<rdfe=comment>the type of the modifications, transformations or additions|made to
a ¢flata setk/rdfs:comment>
</owir€lass>

Z!*- http://standards.iso.org/10303/rdl1/23301#native —-->

Hwl:-Class VHF-nhr\111':"hi'1-p- standards iso Qrg 10303/xd1 /23301 #nativa"
<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/

rdl/23301#editability"/>

</owl:Class>

<!-- http://standards.iso.org/10303/rdl/23301#not-editable -->
<owl:Class rdf:about="http://standards.iso.org/10303/rdl/23301#not-editable">
<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/
rdl/23301#editability"/>
</owl:Class>

<!-- http://standards.iso.org/10303/rdl1/23301#outer-shell -->
<owl:Class rdf:about="http://standards.iso.org/10303/rdl/23301#outer-shell">
<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/
rdl1/23301#detailing"/>
</owl:Class>
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<!-- http://standards.iso.org/10303/rdl/23301#realistic -->
<owl:Class rdf:about="http://standards.iso.org/10303/rdl1/23301#realistic">
<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/
rdl/23301#appearance" />
<rdfs:label xml:lang="en">realistic</rdfs:label>
</owl:Class>

<!-- http://standards.iso.org/10303/rdl/23301#relative -->
<owl:Class rdf:about="http://standards.iso.org/10303/rd1l/23301#relative">
<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/
rdl/23301#location"/>
</ ow e

<!--|http://standards.iso.org/10303/rdl1/23301#representation-change -->
<owljClass rdf:about="http://standards.iso.org/10303/rdl/23301#representationyahdngd">
rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/
rdl/2330)#modification-type"/>
rdfs:comment>modification of the representation. this can include chdige of
geometry |[type like 2D or 3D , CSG or BREP, tesselation,</rdfs:comment>

</ow]:Class>

<!--|http://standards.iso.org/10303/rdl1/23301#semantic —-->
<owljClass rdf:about="http://standards.iso.org/10303/rdl/23301#semantic">
rdfs:subClassOf rdf:resource="http://standards.iso.org/10803/
rdl/2330)#location"/>
rdfs:isDefinedBy>description of the complexity of the&,object geometry compared [to
the realqworld
object. This is expressed as a continuum ranging from symbOlI over simplified to
detailed)|
More refined geometric representations can contain morésfeatures, and/or be more
decomposdd, thereby being a better approximation of the "shape of the real-world object.
EXAMPLE 1: For facility management purposes the defdidling of a boiler can be symbolic aqg a
box inclyding the volume of the operational space:
EXAMPLE 4: For clash detection purpose the detailing of a boiler can be simplified and
reduced fJo outer shell.
EXAMPLE J: For visualisation purpose the detailing of a boiler can use the detailed
geometry |from the manufacturer.</rdfs:isDefinedBy>

</owl]:Class>

<!--|http://standards.iso.org/103Q3/rdl1/23301#shape-change -->

<owl{Class rdf:about="http://standards.iso.org/10303/rd1/23301#shape-change">
rdfs:subClassOf rdf:resdurce="http://standards.iso.org/10303/
rdl/23301#modification-type"/>

rdfs:comment>the shape) of the geometry has been changed</rdfs:comment>
</owl]:Class>

<!--|http://standands>»1so0.0rg/10303/rdl/23301#simplfied -->

<owljClass rdf:abdut="http://standards.iso.org/10303/rdl/23301#simplfied">
rdfs:subCldgsOf rdf:resource="http://standards.iso.org/10303/
rdl/2330)#appearance’/>

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

</owll:Clag8>

<!--|http://standards.iso.org/10303/rdl/23301#symbolic -->
<owl 1Cl=s rdf:about="http: tandard isa Qrg 102303 /rd1 /23301 #svuymbaolic™
<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/
rdl/23301#appearance"/>
<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/
rdl/23301#detailing" />
<rdfs:label xml:lang="en">symbolic</rdfs:label>
</owl:Class>

<!-- http://standards.iso.org/10303/rdl/23301#0D -->
<owl:Class rdf:about="http://standards.iso.org/10303/rdl/23301#0D">
<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/
rdl/23301#dimensionality"/>
</owl:Class>

<!-- http://standards.iso.org/10303/rdl/23301#1D -->
<owl:Class rdf:about="http://standards.iso.org/10303/rdl1/23301#1D">
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<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/

rdl1/23301#dimensionality"/>
</owl:Class>

<!-- http://standards.iso.org/10303/rd1/233014#2D —-->
<owl:Class rdf:about="http://standards.iso.org/10303/rdl/23301#2D">
<rdfs:subClassOf rdf:resource="http://standards.iso.org/10303/

rdl/23301#dimensionality"/>
</owl:Class>

<!-- http://standards.iso.org/10303/rdl1/23301#3D -->
<owl:Class rdf:about="http://standards.iso.org/10303/rd1/23301#3D">

=N e . and ol ol 1 020
Il )

oo . ool Of e . o PR

rd}/23301#dimensionality"/>
</owl:Class>

</¥df:RDEF>
<!t+- Generated by the OWL API (version 4.5.9.2019-02-01T07:24:447)

https://github.com/owlcs/owlapi —-->
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